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Tadranududy YeEsiAlounsedmsu L
o s ae . y Yosasiall
amu P s P s o VBIFIALDUATIY nsdudaluszesiatdue) .
4 Foansialidunsie (Ine) Foasialldunsie (Sangw) CAS No. o Junsegean
7 RAEnABATTETLIAT P
nsvhauUni FTA sgpEam 1 il
m P UTENIN
pududy Yo M °
Tiivhanula M
1| eviwdadlon acetaldehyde 75-07-0 200 ppm
2 | nsnesdia (namidu) acetic acid 64-19-7 10 ppm - - -
3 | ov@fa woulalasd acetic anhydride 108-24-7 5 ppm -
4 | ozdlau acetone 67-64-1 1000 ppm - - -
oxdlau loelulensu Tusuves ) 3
5 . M acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m
loelud
6 | evdlalulasd acetonitrile 75-05-8 40 ppm -
7 | o¥lasdu acrolein 107-02-8 0.1 ppm
8 ozasalus acrylamide 79-06-1 0.3 mg/m3 - - -
9 NINDTATAA acrylic acid 79-10-7 2 ppm -
10 ozaslalulnsd acrylonitrile 107-13-1 2 ppm 10 ppm 15 min -
11 | nanesiiin adipic acid 124-04-9 5 mg/m’ - -
12 | Sandu aldrin 309-00-2 0.25 mg/m’
13 | dada woaneged allyl alcohol 107-18-6 2 ppm - - -
14 | $ada raslse allyl chloride 107-05-1 1 ppm
15 | dada lnadna Sises allyl glycidyl ether 106-92-3 - - - 10 ppm
16 | dada Insita ladalid allyl propyl disulfide 2179-59-1 2 ppm - - -
Tanzozafidou Tusuves o
17 I v aluminium metal, as Al 7429-90-5
ovgiidioy
- oymAYNInTioIagaiing 5
! o Wl v - inhalable dust 15 mg/m
szuumaiumelale
- aymavwadniienaandng _ B
! - Y v - respirable dust 5 mg/m
szuumaiumelale
18 | uoaw-exgiiun alpha-alumina 1344-28-1
- oymAYNIInTioIagaing B
! o . v - inhalable dust 15 mg/m - - -
szuumapumelald
- aymAvAdniienvgating B
! - L v - respirable dust 5 mg/m - - -
szuumapumelald
19 | 2-ozdllulwsiu 2-aminopyridine 504-29-0 0.5 ppm -
20 | eeillnsa amitrole 61-82-5 0.2 mg/m’ - -
21 | wonluily ammonia 7664-61-7 50 ppm - - -
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. s a o o g KBAGRHGH]
awy P A 4 e . YoeEsiAldunsIY nsdudaluszaziiadus .
4 Foansiaiidunsie (Ine) PoasiAdldunse (Sangw) CAS No. o SUNTIGEN
9 RAYARDATLEYLIAT Yiiatio
MsvhauUng i sepEam )
n e Tusewing
ALY Y. Y i
Tvhaule B
22 w‘,wamauh@ﬂuﬂaahﬁ ammonium chloride, fume 12125-02-9 10 mg/m3 20 mg/m3 15 min -
23 wouluflon Favum ammonium sulfamate 7773-06-0
- sumeavnuuInitoagaing B
N . L v - inhalable dust 15 mg/m - - -
ssuumaiumelalel
- symavuadniiotagaudng
ssuumaiumelale - respirable dust 5 mg/m’ - - -
24 | uesuea-tofia ozdan n-amyl acetate 628-63-7 100 ppm - - -
25 wa-tedla oxTiam sec-amyl acetate 626-38-0 125 ppm - - -
26 | ozlidu warleludond aniline and homologs 62-53-3 5 ppm - - -
27 | oxA@5u (e0ln-, w11- lelewes) | anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m’ - - -
weuRluiluazansusenau antimony and compounds, 5
28 PR 7440-36-0 0.5 mg/m - - -
Tugureuenilud as Sb
auliia (@wy) ansusenay arsenic, inorganic 3
29 s as N - 7440-38-2 0.01 mg/m - - -
olluvi3d Tugvesenisiia (@smy) | compounds, as As
auliin (@y) ansusznay arsenic, organic 3
30 | & ac N N 7440-38-2 0.5 mg/m - - -
8uv3d Tuglvesonwiia (@smy) | compounds, as As
31 913%U arsine 7784-42-1 0.05 ppm - - -
32 | uedwavea vinlaslylnd asbestos (chrysotile form) 77536-68-6 0.1 f/cm’ - - -
weaitast (Gyuam) Tusuves asphalt (bitumen), as 3
33 N ~ 8052-42-4 0.5 mg/m - - -
ATODIAITATAULUUTY benzene soluble aerosol
34 | egvmdu atrazine 1912-24-9 5 mg/m’ - - -
35 | ez@uvled wvisa azinphos-methyl 86-50-0 0.2 mg/m’ - - -
wuiden ansUsvneuiiazanels | barium, soluble B
36 o 7440-39-3 0.5 mg/m - - -
Tugureuuitoy compounds, as Ba
37 | wuiSew damin barium sulfate 7727-63-7
- symaynuuInionagading 3
N . LY Y - inhalable dust 15 mg/m - - -
szuumaiumelalsl
- synmmvuaEniienagadng
syuumaiumelaled - respirable dust 5 mg/m’ - - -
38 | wuluda benomyl 17804-35-2
- sumAvnUIATioNagading B
N N L ¥ - inhalable dust 15 mg/m - - -
szuumaiumelale
- aqmmmmﬁnﬁawqmﬁﬂq
szuumaiumelale - respirable dust 5 mg/m’ - - -

2
P L. Fadiin
FIarinANuTuTY -
Fnsrinanududu YpeansiAlsunTedmsu S
Y o o o 3 YeEnTAll
amy 4 s o e . YDIASANBUNTIY nsdudaluszesiiatdue) .
o Foansialidunsie (ne) Faasniidunsne (Sangwy) CAS No. - BunTIBFEN
7 RAUARDATEELLIAN Wiatian
mMsyhauUnd Fosaitn sepzam )
n Fitmun Tusswing
ANULLNTY e M ”
Tiivhala o
39 LUy benzene 71-43-2 1 ppm 5 ppm 15 min -
40 | wulda weioonled benzoyl peroxide 94-36-0 5 mg/m3 - - -
a1 | wuda raslse benzyl chloride 100-44-7 1 ppm - - -
wesaldounazansusenauves beryllium and beryllium 3 0.025 X 0.005
42 o - 7440-41-7 0.002 mg/m 3 30 min 3
[SYRERIGEL 'Lugﬂ‘umvuaiataau compounds, as Be mg/m mg/m
43 | luilila (lailda) bipheny! (diphenyl) 92-52-4 0.2 ppm - - -
44 | Saiv waglsd Sulay bismuth telluride, undoped | 1304-82-1
- sunAnnuURTegnng 3
! L o v - inhalable dust 15 mg/m - - -
szuumaiunelald
- aymavwadniienaandng 3
! - o Y - respirable dust 5 mg/m - - -
sruumaiumelald
45 | vaiInd w1 indelufien borates, tetra, sodium salts
- woulensa - anhydrous 1330-43-4 1 mg/m’ - - -
- nglann - decahydrate 1303-96-4 5 mg/m3 - - -
- wunglawmsm - pentahydrate 12179-04-3 1 mg/m’ - - -
46 | Tusou lasluslus boron tribromide 10294-33-4 - - - 1 ppm
a7 | Tuseu %ﬁWgaaTié boron trifluoride 7637-07-2 - - - 1 ppm
48 | Tusinda bromacil 314-40-9 10 mg/m’ - - -
49 | Tusilu LWuquaaliﬁ bromine pentafluoride 7789-30-2 0.1 ppm - - -
50 | Tusluvlesy bromoform 75-25-2 0.5 ppm - - -
51 | 1,3-0wzledu 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min -
52 | Gafiu laimuaifvmgu butenes, all isomers 250 ppm - - -
53 | wesuea-Oamuea n-butanol 71-36-3 100 ppm - - -
54 | wa-Umuea sec-butanol 78-92-2 150 ppm - - -
55 | wesn-Umnuea tert-butanol 75-65-0 100 ppm - - -
56 | 2-mendlonsiuea 2-butoxyethanol 111-76-2 50 ppm - - -
57 | wein-Uaiia exdian tert-butyl acetate 540-88-5 200 ppm - - -
58 | ussuea-Uiiia oxeSian n-butyl acrylate 141-32-2 2 ppm - - -
59 | aitaezilu butylamine 109-73-9 - - - 5 ppm
uefuea-Uiiia Inadda Bised )
60 @39 n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - -
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Tiivhala o
. - chloroform
83 | maslswesy (nspaslsiiow) ) 67-66-3 - - - 50 ppm
(trichloromethane)
84 1-paels-1-lulpsTnsinu 1-chloro-1-nitropropane 600-25-9 20 ppm - - -
85 | raslanunsnigoslsdisu chloropentafluoroethane 76-15-3 1000 ppm - - -
86 | maslsfinsu chloropicrin 76-06-2 0.1 ppm - - -
87 | Um-maslsndu p-chloroprene 126-99-8 25 ppm - - -
88 | nwn 2-naelslnsiiledn 2-chloropropionic acid 598-78-7 0.1 ppm - - -
89 ooln-naslsaladu o-chlorostyrene 2039-87-4 50 ppm 75 ppm 15 min -
90 aaIw—ﬂaaTinqﬁu o-chlorotoluene 95-49-8 50 ppm - - -
91 | maeslniviea chlorpyrifos 2921-88-2 0.1 mg/m’ - - -
92 | Taa dia (Fugnuiiv) coal dust
- woumsled aqmﬂ‘ummﬁnﬁ ) ) 5
., N . | - anthracite ,respirable dust) 0.4 mg/m - - -
ovgadgszuumaiumelald
- Oyiida vie Anlud o o
N 4 o o - bituminous or lignite , 5
UMATWIALANTIDAgALTNE ) 0.9 mg/m - - -
N - W ¥ respirable dust
szuumahumelale
Taa 13 v 20anlvd Tuguves | coal tar pitch volatiles, as 5
93 o 65996-93-2 0.2 mg/m - - -
ATDOIAITALTANIUUYTY benzene soluble aerosol
Taveast asluila TusUves B
94 . N cobalt carbonyl, as Co 10210-68-1 0.1 mg/m - - -
Tavean
Taveasi lelasansluia Tusy 5
95 . Y cobalt hydrocarbonyl, as Co | 16842-03-8 0.1 mg/m - - -
vadlaveal
Tanglaveayt du wavyly Tusy cobalt metal, dust, and B
96 P v ¢ 7440-48-4 0.1 mg/m - - -
vadlavean fume, as Co
97 | duthedu (@ldusuann) cotton dust, raw, untreated 1 mg/m3 - - -
~ o - o cumene (isopropyl
98 | Aailu (lelalnsfia wudu) propy 98-82-8 50 ppm - - -
benzene)
99 | legmunlug cyanamide 420-04-2 2 mg/m’ - - -
100 | lalaaieniau cyclohexane 110-82-7 300 ppm - - -
101 | lelaaienetuea cyclohexanol 108-93-0 50 ppm - - -
102 | lalaawongluu cyclohexanone 108-94-1 50 ppm - - -
103 | lalraondaosiiu cyclohexylamine 108-91-8 10 ppm - - -
104 | lalaamumu cyclopentane 287-92-3 600 ppm - - -
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61 | uesuea-Unfia wanan n-butyl lactate 138-22-7 5 ppm - - -
62 | Uaita wesuanwnu butyl mercaptan 109-79-5 10 ppm - - -
63 | osln-wa-Oaviaiiuea o-sec-butylphenol 89-72-5 5 ppm - - -
64 | wis-mesn-Tafialngdu p-tert-butyltoluene 98-51-1 10 ppm - - -
65 | uanidiey Tuguvesuaailiow cadmium, as Cd 7440-43-9 0.005 mg/m’ - - -
66 | whaLTou AsuBLun calcium carbonate 1317-65-3
- pumannuuInTiogang B
? ' L ¥ - inhalable dust 15 mg/m - - -
szuumaiumelald
- sumeavuanilensanidng B
N N L v - respirable dust 5 mg/m - - -
ssuumaiumelalel
uaadon Tasm lusuves _ 5
67 - ¥ calcium chromate, as Cr 13765-19-0 0.001 mg/m - - -
Tesidlo
68 upadeu Toenunlugd calcium cyanamide 156-62-7 0.5 mg/m3 - - -
69 | unaduu lensenlyn calcium hydroxide 1305-62-0
- sumavnuuInTionagaing B
N . L Y - inhalable dust 15 mg/m - - -
szuumaiumelald
“oumATAAniiogadg
szuumaiumelaled - respirable dust 5 mg/m’ - - -
70 | wnaiBen oenlyd calcium oxide 1305-78-8 5 mg/m’ - - -
71 | msuida (wiu) carbaryl (sevin) 63-25-2 5 mg/m’ - - -
72 | 1sluiusuy carbofuran 1563-66-2 0.1 mg/m’ - - -
73 | ansueu lndalws carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
74 | msueu veusnles carbon monoxide 630-08-0 50 ppm - - -
3 « 5 min in
75 | mSveuanszaanlst carbon tetrachloride 56-23-5 10 ppm 200 ppm 3h 25 ppm
any 3 hr
76 | #idou lansenled cesium hydroxide 21351-79-1 2 mg/m’ - - -
77 | Aaesiau chlordane 57-74-9 0.5 mg/m3 - - -
78 | pasdiuma waNiiu chlorinated camphene 8001-35-2 0.5 mg/m3 - - -
79 | Aaesu chlorine 7782-50-5 - - - 1 ppm
80 | maslserdfa naslsd chloroacetyl chloride 79-04-9 0.05 ppm - - -
81 | maslsiuudu chlorobenzene 108-90-7 75 ppm - - -
82 | naolslavigeelsilisu chlorodifluoromethane 75-45-6 1000 ppm - - -
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129 | lalulns-oeln-ASwen dinitro-o-cresol 534-52-1 0.2 mg/m3 - - -
130 | lalulasingdu dinitrotoluene 25321-14-6 1.5 mg/m’ - - -
Tnoenivu dioxane (diethylene
131 o B — 123-91-1 100 ppm - - -
(Invevsadu laoonlus) dioxide)
132 | lnooneylseeu dioxathion 78-34-2 0.1 mg/m’ - - -
133 | lafilaevilu diphenylamine 122-39-4 10 mg/m3 - - -
134 | lalwsfia Alau dipropyl ketone 123-19-3 50 ppm - - -
85-00-7
135 | lamen diquat 2764-72-9
6385-62-2
- oymAYNInTioIagaiig ) B
! L o v - inhalable dust 0.5 mg/m - - -
szuumahumelale
- aymavwadniienaanidng 5
! N o v - respirable dust 0.1 mg/m - - -
szuumaiumelale
136 | logsou diuron 330-54-1 10 meg/m’ - - -
137 | Buladaunu endosulfan 115-29-7 0.1 mg/m’ - - -
138 | 1Bumsu endrin 72-20-8 0.1 me/m’ - - -
Sfinaelsloniu epichlorohydrin (1-chloro-2,
139 - 106-89-8 5 ppm - - -
(1-naols-2,3-BwanTlwsinu) 3-epoxypropane)
140 | 8y (1ovSa wis1-lulmsilda) | EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 mg/m’ - - -
141 | wevsuea (eva woaneses) ethanol (ethyl alcohol) 64-17-5 1000 ppm - - -
142 | wonsluandiu ethanolamine 141-43-5 3 ppm - - -
143 | rovilsoou ethion 563-12-2 0.05 mg/m’ - - -
2-LoVsNTIeNsuea (wala 2-ethoxyethanol
144 . 110-80-5 200 ppm - - -
Tadvl) (cellosolve)
2-LOV50NTNevsa 0T nn 2-ethoxyethyl acetate
145 P 111-15-9 100 ppm - - -
(walalgan ozTiam) (cellosolve acetate)
146 | woviza axdian ethyl acetate 141-78-6 400 ppm - - -
147 | oviza axA3ian ethyl acrylate 140-88-5 25 ppm - - -
148 | wovizaoziu ethylamine 75-04-7 10 ppm - - -
149 | 1oviza lwudu ethyl benzene 100-41--4 100 ppm - - -
150 | voviza Tuslud ethyl bromide 74-96-4 200 ppm - - -
151 | woviza Aaslsa ethyl chloride 75-00-3 1000 ppm - - -
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lwanaziu (nslelraien@aiiu | cyhexatin (tricyclohexyltin 5
105 B 13121-70-5 5 mg/m - - -
lonsenlus) hydroxide)
s sa DDT
it (Inraelslafiialnsaasls ) _ ) 5
106 A (dichlorodiphenyltrichloro 50-29-3 1 mg/m - - -
ethane)
107 | fiiveu (@avien) demeton (systox) 8065-48-3 0.1 mg/m’ - - -
108 | lnozdueu diazinon 333-41-5 0.01 mg/m’ - - -
109 | eoln-lnraslsiuudu o-dichlorobenzene 95-50-1 - - - 50 ppm
110 | wis-lamaelsiuudu p-dichlorobenzene 106-46-7 75 ppm - - -
111 | 1,1 lnraelsBiou 1,1-dichloroethane 75-34-3 100 ppm - - -
112 | 1,2-laraelsiovsadu 1,2-dichloroethylene 540-59-0 200 ppm - - -
2,47 (nsn 2,4-lamaelsiiuend | 2,4-D (2,4 B
113 o ' o 94-75-7 10 mg/m - - -
RS dichlorophenoxyacetic acid)
114 | 1,1 lnnaels-1-Tulnsdisuy 1,1-dichloro-1-nitroethane 594-72-9 - - - 10 ppm
115 | lnpaesiea @A) dichlorvos (DDVP) 62-73-7 1 mg/m’ - - -
116 | lolmslavoa dicrotophos 141-66-2 0.05 mg/m’ - - -
117 | fandu dieldrin 60-57-1 0.25 mg/m’ - - -
118 | lovovsluanilu diethanolamine 111-42-2 1 mg/m’ - - -
119 | 2-laevSesziiluiensiuea 2-diethylaminoethanol 100-37-8 10 ppm - - -
120 | lowowsdu lnsoxdiu diethylene triamine 111-40-0 1 ppm - - -
121 | lowovisa Alau diethyl ketone 96-22-0 200 ppm - - -
122 | laleledaita Alau diisobutyl ketone 108-83-8 50 ppm - - -
123 | lolelalnsfiaosiiu diisopropylamine 108-18-9 5 ppm - - -
lamBSasziiau dimethylaniline
124 P o an N . 121-69-7 5 ppm - - -
(15 18u-lawmdasyiiau) (N,N-dimethylaniline)
125 | lowmsa Wosunlud dimethylformamide 68-12-2 10 ppm - - -
126 | 1,1-loumalensdu 1,1-dimethylhydrazine 57-14-7 0.5 ppm - - -
127 | lowuwda daumin dimethyl sulfate 77-78-1 1 ppm - - -
128 | lalulnsiuudy lai‘vtuaﬁnﬂgﬂ dinitrobenzene, all isomers
el ortho- 528-29-0 1 mg/m’ - - -
we meta- 99-65-0 1 mg/m3 - - -
W13 para- 100-25-4 1 mg/m3 - - -




a8 e w v Fadiin
Iadnaanududu s
Fnsnanudadu Yosasaliounsedmsu e
. s a o o g KBAGRHGH]
amy P A 4 e . YoeEsiAldunsIY nsdudaluszaziiadus .
4 Foansiaiidunsie (Ine) PoasiAdldunse (Sangw) CAS No. o SUNTIGEN
9 lAgnaaATTYZIIA Yidaalan
MsvhauUng i sepEam )
n e Tusewing
ALY Y. Y i
Tivhandlel i
152 | tovidau raslslensu ethylene chlorohydrin 107-07-3 5 ppm - - -
153 | wevsdulaeziiu ethylenediamine 107-15-3 10 ppm - - -
154 | tov5au laluslud ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm
ondau lanaslse ethylene dichloride 5 min in
155 o i 107-06-2 50 ppm 200 ppm 100 ppm
(1,2-lanaslsBinu) (1,2-dichloroethane) any 3 hr
156 | weviddu lnanea ethylene glycol 107-21-1 - - - 100 mg/m3
157 | wovisdu lnamea lalunsy ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm
158 | tovidau oonlus ethylene oxide 75-21-8 1 ppm 5 ppm 15 min -
159 | wovda Bised ethyl ether 60-29-7 400 ppm - - -
160 | tovisa Woslum ethyl formate 109-94-4 100 ppm - - -
161 | 1ovida wosuAnuny ethyl mercaptan 75-08-1 - - - 10 ppm
162 | wovBa Faen ethyl silicate 78-10-4 100 ppm - - -
163 | wudalwlsoou fensulfothion 115-90-2 0.01 mg/m’ - - -
164 | wiilseau fenthion 55-38-9 0.05 mg/m3 - - -
165 WQaEﬁu fluorine 7782-41-4 0.1 ppm - - -
166 | Waoelsd luguvegessu fluorides, as F 2.5 mg/m’ - - -
167 | Tnlluvioa fonofos 944-22-9 0.1 mg/m’ - - -
168 | wosianled formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nsavlesiia formic acid 64-18-6 5 ppm - - -
170 | wlosihsa furfural 98-01-1 5 ppm - - -
171 | wlesih3a uoaneged furfuryl alcohol 98-00-0 50 ppm - - -
172 | lnadnea glycidol 556-52-5 50 ppm - - -
173 | wevinzaans heptachlor 76-44-8 0.5 mg/m’ - - -
174 | wgwinu (Uesuea-Lewn) heptane (n-heptane) 142-82-5 500 ppm - - -
o hexamethylene
175 | wenazvisau-la-lelaleium N 822-06-0 0.005 ppm - - -
diisocyanate
176 | uosuea-lenisu n-hexane 110-54-3 500 ppm - - -
177 | loasTu hydrazine 302-01-2 1 ppm - - -
178 | lelasiou Tuslud hydrogen bromide 10035-10-6 3 ppm - - -
179 | lelasiau paslse hydrogen chloride 7647-01-0 - - - 5 ppm
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180 | lelasiau loenlud hydrogen cyanide 74-90-8 10 ppm - - -
lelnsiau Waeolsd luguves )
181 o N ¢ hydrogen fluoride, as F 7664-39-3 3 ppm - - -
Wgoo3y
182 | lelnsiau weseenles hydrogen peroxide 7722-84-1 1 ppm - - -
183 | lolasiau dalvd hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
184 | lelnsailuu hydroquinone 123-31-9 2 mg/m’ - - -
185 | 2-lansendlnsiia sxaiian 2-hydroxypropyl acrylate 999-61-1 0.5 ppm - - -
186 | lelodu iodine 7553-56-2 - - - 0.1 ppm
187 | leladaiia evdian isobutyl acetate 110-19-0 150 ppm - - -
188 | lolawelsu isophorone 78-59-1 25 ppm - - -
189 | lelawelsu lnlelelwenun isophorone diisocyanate 4098-71-9 0.005 ppm - - -
190 | 2-lelalwsnondiensiuea 2-isopropoxyethanol 109-59-1 25 ppm - - -
191 | lolalwsiia oz@ian isopropyl acetate 108-21-4 250 ppm - - -
192 | lelalnsiia uwoanssed (lafle) | isopropyl alcohol (IPA) 67-63-0 400 ppm - - -
193 | lolalnsiaoziiu isopropylamine 75-31-0 5 ppm - - -
194 | nefefiunid luguvesnzih lead inorganic, as Pb 7439-92-1 005 mg/m’ - - -
195 | wan lasm lead chromate 7758-97-6
- luguvewmein -asPb 0.05 mg/m’ - - -
- luguvaslasulen ~asCr 0.012 mg/m’ - - -
S o o = L.P.G.
196 | uea.id. (fetlnsdeumad) o 68476-85-7 1000 ppm - - -
liquified petroleum gas)
197 | wesdad Wson) mercury 7439-97-6 - - - 0.1 mg/m3
198 | eanilu (Safa) wed3 organo (alkyl) mercury 7439-97-6 0.01 mg/m’ - - 0.04 mg/m’
199 | wwda uesuea-Uiiadlau methyl n-butyl ketone 591-78-6 100 ppm - - -
o « 5 min in
200 | wvida Aaolsa methyl chloride 74-87-3 100 ppm 300 ppm ah 200 ppm
any 3 hr
201 | wwalelaaleniou methylcyclohexane 108-87-2 500 ppm - - -
202 | wyisalslraonvvuea methylcyclohexanol 25639-42-3 100 ppm - - -
203 | eoln- wndalslaatengzluu o-methylcyclohexanone 583-60-8 100 ppm - - -
204 | wvisadu easlsd methylene chloride 75-09-2 25 ppm 125 ppm 15 min -




a8 e w v Fadiin
FYainANITNTY oy
s 0w . o . . ALY
FadnnANUdau YpeAsANduUnTIEMIU ~
. s a o o g KBAGRHGH]
awy P A 4 e . YoeEsiAldunsIY nsdudaluszaziiadus .
4 Foansiaiidunsie (Ine) Foasalidunine (Sangy) CAS No. o uninegean
9 RAYARDATLEYLIAT Yiiatio
MsvhauUng i sepEam B )
i s UTENIN
ALY L M i
Tvhaule B
205 | 44-visdaulaeyiau 4,6-methylene dianiline 101-77-9 0.1 ppm - - -
206 | wwda levsa Alau (18udiA) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - -
- o < . | methyl ethyl ketone
207 | wwda leva Alau wweseanlen ’ 1338-23-4 - - - 0.2 ppm
peroxide
208 | wwda vosam methy! formate 107-31-3 100 ppm - - -
209 | wwda lelolas methyl iodide 74-88-4 5 ppm - - -
210 | wwda leloweila Alau methyl isoamyl ketone 110-12-3 100 ppm - - -
211 | wwda leludaiia asduea methyl isobutyl carbinol 108-11-2 25 ppm - - -
212 | wwda loludaiiaflau methyl isobutyl ketone 108-10-1 100 ppm - - -
213 | wwda lolelwaiia Alau methyl isopropyl ketone 563-80-4 20 ppm - - -
214 | wwida wesuAnwny methyl mercaptan 74-93-1 - - - 10 ppm
215 | wvida ws1Asian methyl methacrylate 80-62-6 100 ppm - - -
216 | wwsa mlsoou methyl parathion 298-00-0 0.02 mg/m3 - - -
217 | weavh-umda dladu alpha-methyl styrene 98-83-9 - - - 100 ppm
218 | wiuved (Mean3u) mevinphos (phosdrin) 7786-36-7 0.01 mg/m’ - - -
Tun symevuAEniionngn A ) 3
219 v . - W mica, respirable dust 12001-26-2 3 mg/m - - -
whgdszuumaiumelald
220 | Balulaslavioa monocrotophos 6923-22-4 0.05 mg/m’ - - -
221 | wesliladd morpholine 110-91-8 20 ppm - - -
222 | e nickel 7440-02-0
~Tany wavansusznouit - metal and insoluble 3
) “a i 1 mg/m - - -
liazane Tuguvesiiia compounds, as Ni
- asUseneuiiavansld ) 5
o - soluble compounds, as Ni 1 mg/m - - -
Tuguresiiia
223 | fladu nicotine 54-11-5 0.5 mg/m’ - - -
224 | nsnlunsn nitric acid 7697-37-2 2 ppm - - -
225 | lunSaoonlen nitrous oxide 10024-97-2 50 ppm - - -
226 | lusn eonles nitric oxide 10102-43-9 25 ppm - - -
227 | Tulasiuudu nitrobenzene 98-95-3 1 ppm - - -
228 | Tulnsdisu nitroethane 79-24-3 100 ppm - - -
229 | Tulnsiau lneenlad nitrogen dioxide 10102-44-0 - - - 5 ppm
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230 | lulnsndweiu nitroglycerin 55-63-0 - - - 0.2 ppm
231 | lulnsfiisu nitromethane 75-52-5 100 ppm - - -
232 | 1-lulmsTwsinu 1-nitropropane 108-03-2 25 ppm - - -
233 | 2-lulmslwsinu 2-nitropropane 79-46-9 25 ppm - - -
88-72-2,
234 lﬂﬂmﬂwqﬁu ﬁqnla“[muas‘ nitrotoluene, all isomers 99-08-1, 5 ppm - - -
99-99-0
235 | 99AWUY octane 111-65-9 500 ppm - - -
ooalluy wnsenled lusuves ) ) 3
236 o v osmium tetroxide, as Os 20816-12-0 0.002 mg/m - - -
RGN
237 | nsmeenvidn oxalic acid 144-62-7 1 mg/m’ - - -
238 | o9n®au 1WWQBB1?@‘ oxygen difluoride 7783-41-7 0.05 ppm - - -
WITIAEN BYNIATUIALENTDND 3
239 L o Y paraquat, respirable dust 4685-14-7 0.5 mg/m - - -
gaihgssuumaiumelald
240 | wislseau parathion 56-38-2 0.1 mg/m’ - - -
241 | WWUAZUBLIY pentaborane 19624-22-7 0.005 ppm - - -
242 | wunzpaolsuuwsIaY pentachloronaphthalene 1321-64-8 0.5 mg/m’ - - -
243 | wunzaaslsiiuea pentachlorophenol 87-86-5 0.5 mg/m3 - - -
244 | vy pentane 109-66-0 1000 ppm - - -
wesAaslsievidau perchloroethylene 5 min in
245 e 127-18-4 100 ppm 300 ppm 200 ppm
(wn31eanlsiondan) (tetrachloroethylene) any 3 hr
246 | fuea phenol 108-95-2 5 ppm - - -
247 | eeln-flfadulaeviiu o-phenylenediamine 95-54-5 0.1 mg/m’ - - .
248 | wen-idadulaozily m-phenylene diamine 108-45-2 0.1 mg/m3 - - -
249 | wis-Hdadulaozilu p-phenylene diamine 106-50-3 0.1 mg/rﬂ3 - - -
250 | Toisw phorate 298-02-2 0.05 mg/m’ - - -
o  a . hosgene (carbonyl
251 | veaiu (msueilia raslse) P g i 75-44-5 0.1 ppm - - -
chloride)
252 | ninveanesn phosphoric acid 7664-38-2 1 mg/m3 - - -
253 | vloavlo3d (wides) phosphorus (yellow) 7723-14-0 0.1 mg/m3 - - -
254 | weavie$d senTraslse phosphorus oxychloride 10025-87-3 0.1 ppm - - -
255 | voavlodd wunznaolsd phosphorus pentachloride 10026-13-8 1 mg/m3 - - -
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256 | voaveda iwunzdalid phosphorus pentasulfide 1314-80-3 1 mg/m’ - - -
257 | voavie¥a lnspaslse phosphorus trichloride 7719-12-2 0.5 ppm - - -
258 | wondn woulglasa phthalic anhydride 85-44-9 2 ppm - - -
259 | nInfin3A picric acid 88-89-1 0.1 mg/m’ - - -
filau (2-lwnsa-1,3-8unula | pindone (2-pivalyl-1,3- 5
260 ! ) 83-26-1 0.1 mg/m - - -
Tow) indandione)
261 | Wumandon lonsonlon potassium hydroxide 1310-58-3 - - - 2 mg/m’
262 | Tnswiia ueanoged propargyl alcohol 107-19-7 1 ppm - - -
263 | 1,3Inslnlowanlnu 1,3-propiolactone 57-57-8 0.5 ppm - - -
264 | nsalwsileda propionic acid 79-09-4 10 ppm - - -
265 | Tnswenwwes propoxur 114-26-1 0.5 mg/m3 - - -
266 | uasuoalnsiia oxdian n-propyl acetate 109-60-4 200 ppm - - -
267 | uesuea-lnsiia woaneged n-propyl alcohol 71-23-8 200 ppm - - -
268 | Insiidu 8ilu propylene imine 75-55-8 2 ppm - - -
269 | Tnsiiau sonlen propylene oxide 75-56-9 100 ppm - - -
270 | Tnshu pyridine 110-86-1 5 ppm - - -
271 | edluy quinone 106-51-4 0.1 ppm - - -
272 | S03Tuea resorcinol 108-46-3 10 ppm - - -
273 | Tsfiluu rotenone 83-79-4 5 mg/m3 - - -
wauloy tenavlaeslsd Tusy | selenium hexafluoride,
274 o N M 7783-79-1 0.05 ppm - - -
YaueiaLiioy as Se
asUszneumaiion Tugdves ) B
275 o v selenium compounds ,as Se 7782-49-2 0.2 mg/m - - -
wailen
276 | @@ ASadaau silica, crystalline
- ealaunlasi aymawuaEnd | - cristobalite, respirable 5
Y - 5y 14464-46-1 0.025 mg/m - - -
angaingssuumadumelald | dust
- uean-mese aymAnENi 1317-95-9, 3
v v . | -a-quartz, respirable dust 0.025 mg/m - - -
angaingsruumaiumelald 14808-60-7
217 | oy ovled sodium azide 26628-22-8
- lugdvedludion ogled as sodium azide - - - 0.29 mg/m’
—Tuguimmnmbmﬂ%w as hydrazoic acid vapour - - - 0.11 ppm
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278 | Tewdeu ludalwg sodium bisulfite 7631-90-5 5 mg/m’ - - -
279 | Ty lansenles sodium hydroxide 1310-73-2 2 mg/nr\3 - - -
ansouiion lasiam lusuves 5
280 o v strontium chromate, as Cr 7789-06-2 0.0005 mg/m - - -
Tasdloy
281 | amdaiiu strychnine 57-24-9 0.15 mg/m’ - - -
- 5 minin
282 | dln3u styrene 100-42-5 100 ppm 600 ppm 200 ppm
any 3 hr
283 | Falvlinw sulfotep 3689-24-5 0.1 mg/m’ - - -
284 | Fawlos lnvanlus sulfur dioxide 7446-09-5 5 pmm - - -
285 | nandarfin sulfuric acid 7664-93-9 1 mg/m’ - - -
286 | Viar talc 14807-96-6
- filaifidusznouvenduls .
P - containing no asbestos 3
UadALUanad aYNIATUIALANT _ ° 2 mg/m - - -
o - ., | fibres, respirable dust
o1vgavigszuumaiumelald
- fifldudsznovvendulonea
v - containing asbestos fibres, 3
Luaned auNATLIALENTI1AgR ) 0.1 f/cm - - -
Y N . respirable dust
whgszuumafumelald
TR (wasziensa Tnls TEPP (tetraethyl 3
287 107-49-3 0.05 mg/m - - -
Yoan) pyrophosphate)
wiaguden lonwewgeslsd tellurium hexafluoride, as
288 v L 7783-80-4 0.02 ppm - - -
lugUvounagideu Te
289 | 1,1,2,2-wnszAaalsdimu 1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - -
290 | wnsziavda wan 'lugU'uaqmm% tetraethyl lead, as Pb 78-00-2 0.075 mg/m3 - - -
291 | wnstlelasiiusu tetrahydrofuran 109-99-9 200 ppm - - -
292 | wnszlunsa tan ‘LuEU’uamzﬁl’x tetramethyl lead, as Pb 75-74-1 0.075 mg/m3 - - -
wialdey miﬂizﬂauﬁazam thallium, soluble 3
293 . 7440-28-0 0.1 mg/m - - -
Iugﬂ‘uaummaau compounds, as Tl
294 | nsnlslelnalada thioglycolic acid 68-11-1 1 ppm - - -
295 | lsleila paslse thionyl chloride 7719-09-7 - - - 0.2 ppm
296 | lowsu thiram 137-26-8 5 mg/m’ - - -
297 | Tngdu toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
nadu-2,4-lalelwlgeun toluene - 2,4-diisocyanate
298 v 584-84-9 - - - 0.02 ppm

(7o)

(TDI)
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320 | & lasum luguvedlasdlen zinc chromates, as Cr 11103-86-9, 0.01 mg/m - - -
37300-23-5
321 | 396 aiesian zinc stearate 557-05-1
- sumAnnuIATieNIgaLing ) 5
- Y - inhalable dust 15 mg/m - - -
szuumaiumelale
- sumpvuadniionagaidg ) 3
- Y - respirable dust 5 mg/m - - -
szuumaiumelale
322 | dned venlud zinc oxide 1314-13-2
- auUMAYNUNIATIDgALING ) B
- . - inhalable dust 15 mg/m - - -
sruumaiumelale
- sumaunaEnieagaidng ) 5
- . - respirable dust 5 mg/m - - -
szuumaiumelale
o P 3
323 | yuvosdinzd oonlus zinc oxide fume 1314-13-2 5 mg/m - - -
asuseneu waslawleu Zirconium compounds, as 3
324 7440-67-7 5 mg/m - - -
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299 | ealn-ngdiu o-toluidine 95-53-4 5 ppm - - -
300 | losSaiia loawin tributyl phosphate 126-73-8 5mg/m’ - - -
301 | nsnlasmaslsozdnn trichloroacetic acid 76-03-9 0.5 ppm - - -
1,1,1-lnsnaslsdnu 1,1,1-trichloroethane
302 ~ P 71-55-6 350 ppm - - -
(wvidanaslsvlosy) (methyl chloroform)
303 | 1,1,2-lnsPaslsoinu 1,1,2-trichloroethane 79-00-5 10 ppm - - -
et 5 min in
304 | lnsnaslsiendau trichloroethylene 79-01-6 100 ppm 300 ppm oh 200 ppm
any 2 hr
305 | 1,2,3-lnspaslslusiny 1,2,3-trichloropropane 96-18-4 50 ppm - - -
2,457 (n9n 2,4,5-lnsnaels 24,57 (2,4,5- 3
306 | o L o _ o 93-76-5 10 mg/m - - -
Wuaniordnn) trichlorophenoxyacetic acid)
307 | lnsioviSaosiiu triethylamine 121-44-8 25 ppm - - -
308 | wesinuilu turpentine 8006-64-2 100 ppm - - -
309 | gaiiloy TugUvosgisiden uranium, as U 7440-61-1
- asusgneufiavandly - soluble compounds 0.05 nrvg/m3 - - -
- asusenaviildavany - insoluble compounds 0.25 mg/m3 - - -
310 | 2den vanadium 1314-62-1
- atgmmmmﬁnﬁmagmm’%j
szuumadumelald luguves | - respirable dust, as V,05 - - - 0.5 mg/m’
Tonudsumusenles
- vu Tugdvadlariufen 5
“ Ve - fume, as V,0s - - - 0.1 mg/m
o lan
311 | Tafla ex@iom vinyl acetate 108-05-4 10 ppm - - -
312 | Talla Tuslus vinyl bromide 593-60-2 0.5 ppm - - -
313 | bila naslsd vinyl chloride 75-01-4 1 ppm 5 ppm 15 min -
314 | Tailadu raslss vinylidene chloride 75-35-4 5 ppm - - -
315 | Tafla ngdu vinyl toluene 25013-15-4 100 ppm - - -
316 | M3vdu warfarin 81-81-2 0.1 mg/m’ - - -
@ (eole wn w1 loly _
317 . xylene (o-, m-, p- isomers) 1330-20-7 100 ppm - - -
1193)
318 | lednu xylidine 1300-73-8 5 ppm - - -
319 | vwvesdingdnaolsd zinc chloride fume 7646-85-7 1 mg/m’ - - -
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AMANUIN 9-11

110331UMU Occupational Safety and Health
Administration (OSHA); Standard Number 1910.1000

Table Z-1 Limits for Air Contaminants



U.S. DEPARTMENT OF LABOR CAS No. Skin
Substance (c) ppm (a)* mg/m3(b)! designation

Occupational Safety and Health Administration Aniline and homologs 62-53-3 5 19 X

Anisidine (o-, p-isomers) 29191-52- 0.5 X
4
o Part Number: 1910 Antimony and compounds (as Sb) 7440-36-0 0.5
o Part Number Title: Occupational Safety and Health Standards ANTU (alpha Naphthylthiourea) 86-88-4 0.3
* Subpart: 1910 Subpart 2 Arsenic, inorganic compounds (as As); see 1910.1018 7440-38-2
* Subpart Title: Toxic and Hazardous Substances
« Standard Number: 1910.1000 TABLE Z-1 Arsenic, organic compounds (as As) 7440-38-2 0.5
o Title: TABLE Z-1 Limits for Air Contaminants Arsine 7784-42-1 0.05 0.2
GPO Source: -CFR
* eCFR Asbestos; see 1910.1001 *
Azinphos-methyl 86-50-0 0.2 X
Table Z-1-Limits for Air Contaminants Barium, soluble compounds (as Ba) 7440-39-3 0.5
Barium sulfate T727-43-7
CAS No. Skin 1d
Substance (c) ppm (a)! mg/m3(b)* designation Total dust 1
Acetaldehyde 75070 200 360 Respirable fraction 5
Acetic acid 64-19-7 10 25 Benomyl ;7304'35'
Acetic anhydride 108-24-7 5 20
Total dust 15
Acetone 67-64-1 1000 2400 ) .
Respirable fraction 5
Acetonitrile 75-05-8 40 70
Benzene; see 1910.1028 71-43-2
2-Acetylaminofluorine; see 1910.1014 53-96-3 . . . . .
See Table Z-2 for the limits applicable in the operations or sectors excluded in
Acetylene dichloride; see 1,2-Dichloroethylene. 1910.1028¢
Acetylene tetrabromide 79-27-6 1 14 Benzidine; see 1910.1010 92-87-5
Acrolein 107-02-8 0.1 0.25 p-B qui see Qui
Acrylamide 79-06-1 0.3 X Benzo(a)pyrene; see Coal tar pitch volatiles.
Acrylonitrile; see 1910.1045 107-13-1 Benzoyl peroxide 94-36-0 5
Aldrin 309-00-2 0.25 X Benzyl chloride 100-44-7 1 5
Allylalcohol 107-18-6 2 5 X Beryllium and beryllium compounds (as Be); see 1926.1124 8 7440-41-7
Allyl chloride 107-05-1 1 3 Biphenyl; see Diphenyl.
Allyl glycidyl ether (AGE) 106-92-3  (C)10 (C)45 Bismuth telluride, Undoped 1304-82-1
Allyl propyl disulfide 2179-59-1 2 12 Total dust 15
alpha-Alumina 1344-28-1 Respirable fraction 5
Total dust 15 Boron oxide 1303-86-2
Respirable fraction 5 Total dust 15
Aluminum, metal (as Al) 7429-90-5 Boron trifluoride 7637072 (C)1 ()3
Total dust 15 Bromine 7726-95-6 0.1 0.7
Respirable fraction 5 Bromoform 75-252 0.5 5 X
4-Aminodiphenyl; see 1910.1011 92-67-1 Butadiene (1,3-Butadiene); See 29 CFR 1910.1051; 29 CFR 1910.19(l) 106-99-0  1ppm/5ppm
o A N |: see Eth STEL
2-Aminopyridine 504-29-0 0.5 2 Butanethiol; see Butyl mercaptan.
Ammonia 7664-41-7 50 35 2-Butanone (Methyl ethyl ketone) 78-93-3 200 590
Ammonium sulfamate 7773-06-0 2-Butoxyethanol 111-76-2 50 240 X
Total dust 15 n-Butyl-acetate 123-86-4 150 710
Respirable fraction 5 sec-Butyl acetate 105-46-4 200 950
n-Amyl acetate 628-63-7 100 525 tert-Butyl acetate 540-88-5 200 950
sec-Amyl acetate 626-38-0 125 650 n-Butyl alcohol 71363 |100 300



Substance
sec-Butyl alcohol
tert-Butyl alcohol
Butylamine
tert-Butyl chromate (as Cr0,); see 1910.1026°
n-Butyl glycidyl ether (BGE)
Butyl mercaptan
p-tert-Butyltoluene
Cadmium (as Cd); see 1910.1027
Calcium carbonate
Total dust
Respirable fraction
Calcium hydroxide
Total dust
Respirable fraction
Calcium oxide
Calcium silicate
Total dust
Respirable fraction
Calcium sulfate
Total dust
Respirable fraction
Camphor, synthetic
Carbaryl (Sevin)
Carbon black
Carbon dioxide
Carbon disulfide
Carbon monoxide
Carbon tetrachloride
Cellulose
Total dust
Respirable fraction
Chlordane
Chlorinated camphene

Chlorinated diphenyl oxide

Chlorine

Chlorine dioxide

Chlorine trifluoride

Chloroacetaldehyde
a-Chloroacetophenone (Phenacyl chloride)
Chlorobenzene

o-Chlorobenzylid, 1 itrile

Chlorobromomethane

2-Chloro-1,3-butadiene; see beta-Chloroprene.

CAS No.
()

78-92-2
75-65-0
109-73-9
1189-85-1
2426-08-6
109-79-5
98-51-1
7440-43-9

1317-65-3

1305-62-0

1305-78-8

1344-95-2

7778-18-9

76-22-2
63-25-2
1333-86-4
124-38-9
75-15-0
630-08-0
56-23-5

9004-34-6

57-714-9
8001-35-2

55720-99-
5

7782-50-5

10049-04-
4

7790-91-2
107-20-0
532-27-4
108-90-7
2698-41-1

74-97-5

ppm (a)!
150

50
10
10

5000

50

(o

=

0.1

(€)o.1
(€
0.05
75
0.05
200

Skin

mg/m3(b)* designation

450
300
(C)15 X

270
35
60

15

15

15

15

35
9000

0.5 X
0.5

©)3
0.3

(C)0.4
(€3
03
350
0.4

1050

Substance

Chlorodiphenyl (42% Chlorine) (PCB)

Chlorodiphenyl (54% Chlorine) (PCB)

1-Chloro-2,3-epoxypropane; see Epichlorohydrin.
2-Chloroethanol; see Ethylene chlorohydrin.
Chloroethylene; see Vinyl chloride.
Chloroform (Trichloromethane)
bis(Chloromethyl) ether; see 1910.1008
Chloromethyl methyl ether; see 1910.1006
1-Chloro-1-nitropropane
Chloropicrin
beta-Chloroprene
2-Chloro-6-(trichloromethyl) pyridine

Total dust

Respirable fraction
Chromium (Il) compounds.

(asCr)
Chromium (Ill) compounds.

(ascr)
Chromium (VI) compounds; See 1910.1026°
Chromium metal and insol. salts (as Cr)
Chrysene; see Coal tar pitch volatiles.
Clopidol

Total dust

Respirable fraction
Coal dust (less than 5% Si0O,), respirable fraction
Coal dust (greater than or equal to 5% SiO,), respirable fraction

Coal tar pitch volatiles (benzene soluble fraction), anthracene, BaP, phenanthrene,
acridine, chrysene, pyrene

Cobalt metal, dust, and fume (as Co)
Coke oven emissions; see 1910.1029.
Copper

Fume (as Cu)

Dusts and mists (as Cu)
Cotton dust®; see 1910.1043
Crag herbicide (Sesone)

Total dust

Respirable fraction
Cresol, allisomers

Crotonaldehyde

Cumene
Cyanides (as CN)

Cyclohexane

CAS No.
(c) ppm (a)*

53469-21-
9

11097-69-
1

67-66-3 (C)50
542-88-1

107-30-2
600-25-9 20
76-06-2 0.1
126-99-8 25

1929-82-4

T7440-47-3

T7440-47-3

7440-47-3

2971-90-6

65966-93-
2

7440-48-4

7440-50-8

136-78-7

1319-77-3 5

123-73-9; 2
4170-30-3

98-828 50
)
110-827 300

Skin

mg/m3(b)* designation

1 X

0.5 X

(C)240

100
0.7
920 X

15

0.5

0.5

0.1

0.1

15

22 X

245 X

1050



Substance

Cyclohexanol

Cyclohexanone

Cyclohexene

Cyclopentadiene

2,4-D (Dichlorophenoxyacetic acid)

Decaborane

Demeton (Systox)

Diacetone alcohol (4-Hydroxy-4-methyl-2-pentanone)

1,2-Diami hane; see Ethyl
Diazomethane

Diborane

1,2-Dibromo-3-chloropropane (DBCP); see 1910.1044
1,2-Dibromoethane; see Ethylene dibromide.

Dibutyl phosphate

Dibutyl phthalate

o-Dichlorobenzene

p-Dichlorobenzene

3,'-Dichlorobenzidine; see 1910.1007

Dichlorodifluoromethane

1,3-Dichloro-5,5-dimethyl hyd.
Dichlorodiphenyltrichloroethane (DDT)
1,1-Dichloroethane
1,2-Dichloroethane; see Ethylene dichloride.
1,2-Dichloroethylene
Dichloroethyl ether
Dichloromethane; see Methylene chloride.
Dichloromonofluoromethane
1,1-Dichloro-1-nitroethane
1,2-Dichloropropane; see Propylene dichloride.
Dichlorotetrafluoroethane
Dichlorvos (DDVP)
Dicyclopentadienyliron

Total dust

Respirable fraction
Dieldrin
Diethylamine
2-Diethylaminoethanol
Diethyl ether; see Ethyl ether.
Difluorodibromomethane

Diglycidyl ether (DGE)

Dihydroxyk see Hydroq

Diisobutyl ketone

Diisopropylamine

CAS No.
()

108-93-0
108-94-1
110-83-8
542-92-7
94-75-7

17702-41-
9

8065-48-3

123-42-2

334-88-3

19287-45-
7

96-12-8

107-66-4
84-74-2
95-50-1
106-46-7
91-94-1
75-71-8
118-52-5
50-29-3

75-34-3

540-59-0

111-44-4

75-43-4

594-72-9

76-14-2
62-73-7

102-54-5

60-57-1
109-89-7

100-37-8

75-61-6

2238-07-5

108-83-8

108-18-9

ppm (a)!
50

50

300

75

0.05

50

0.2

0.1

1000

100

200
(C)15

1000

(€)10

1000

25
10

100
(€)0.5

50
5

Skin
mg/m3(b)* designation

200

200

1015

200

10

0.3 X

0.1 X
240

0.4

0.1

(€)300

450

4950
0.2

400

790
(€)90 X

4200

(C)60

7000

15

0.25 X
75
50 X

860
(€)2.8

290
20 X

Substance

4-Dimethylaminoazobenzene; see 1910.1015
Dimethoxymethane; see Methylal.

Dimethyl acetamide

Dimethylamine

Di hvlaminoh

y see Xy

lidi

Dimethylaniline (N,N-Dimethylaniline)
Dimethylbenzene; see Xylene.
Dimethyl-1,2-dibromo-2,2-dichloroethyl phosphate

Dimethylformamide

2,6-Di hyl-4-hep see Diisobutyl ketone.
1,1-Dimethylhydrazine
Dimethylphthalate
Dimethyl sulfate
Dinitrobenzene (all isomers)
(ortho)
(meta)
(para)
Dinitro-o-cresol

Dinitrotoluene

Dioxane (Diethylene dioxide)

Diphenyl (Biphenyl)

Diphenylmethane diisocyanate; see Methylene bisphenyl isocyanate.

Dipropylene glycol methyl ether

Di-sec octyl phthalate (Di-(2-ethylhexyl) phthalate)

Emery

Total dust

Respirable fraction
Endrin
Epichlorohydrin
EPN
1,2-Epoxypropane; see Propylene oxide.
2,3-Epoxy-1-propanol; see Glycidol.
Ethanethiol; see Ethyl mercaptan.
Ethanolamine
2-Ethoxyethanol (Cellosolve)
2-Ethoxyethyl acetate (Cellosolve acetate)
Ethyl acetate
Ethylacrylate
Ethyl alcohol (Ethanol)
Ethylamine
Ethyl amyl ketone (5-Methyl-3-heptanone)

Ethyl benzene

CAS No.
()

60-11-7

127-19-5

124-40-3

121-69-7

300-76-5

68-12-2

57-14-7
131-11-3

77-78-1

528-29-0
99-65-0

100-25-4
534-52-1

25321-14-
6

123-91-1

92-52-4

34590-94-
8

117-81-7

12415-34-
8

72-20-8
106-89-8

2104-64-5

141-43-5
110-80-5
111-15-9
141-78-6
140-88-5
64-17-5

75-04-7

541-85-5

100-41-4

ppm (a)!

10

10

10

0.5

100
0.2

100

5

200
100
400
25
1000
10
25
100

mg/m3(b)*

35

18

25

30

0.2

15

360

600

19

0.5

740
540
1400
100
1900
18
130
435

Skin
designation



Substance

Ethyl bromide

Ethyl butyl ketone (3-Heptanone)
Ethyl chloride

Ethyl ether

Ethyl formate

Ethyl mercaptan

Ethylsilicate

Ethylene chlorohydrin
Ethylenediamine

Ethylene dibromide

Ethylene dichloride (1,2-Dichloroethane)

Ethylene glycol dinitrate

Ethylene glycol methyl acetate; see Methyl cellosolve acetate.

Ethyleneimine; see 1910.1012

Ethylene oxide; see 1910.1047

Ethylidene chloride; see 1,1-Dichloroethane.
N-Ethylmorpholine

Ferbam

Total dust

Ferrovanadium dust

Fluorides (as F)
Fluorine
Fluorotrichloromethane (Trichlorofluoromethane)
Formaldehyde; see 1910.1048
Formic acid
Furfural
Furfuryl alcohol
Grain dust (oat, wheat, barley)
Glycerin (mist)
Total dust
Respirable fraction
Glycidol
Glycol monoethyl ether; see 2-Ethoxyethanol.
Graphite, natural, respirable dust
Graphite, synthetic
Total dust
Respirable fraction
Guthion; see Azinphos methyl.

Gypsum

Total dust
Respirable fraction

Hafnium

CAS No.
()

74-96-4
106-35-4
75-00-3
60-29-7
109-94-4
75-08-1
78-10-4
107-07-3
107-15-3
106-93-4
107-06-2

628-96-6

151-56-4

75-21-8

100-74-3

14484-64-
1

12604-58-
9

®
7782-41-4
75-69-4
50-00-0
64-18-6
98-01-1

98-00-0

56-81-5

556-52-5

7782-42-5

13397-24-
5

7440-58-6

ppm (a)!
200

50

1000
400

100
(©10
100

10

20

0.1
1000

50

50

Skin
mg/m3(b)* designation

890

230

2600

1200

300

(€)25

850

16 X
25

6]
@1 X

94 X

15

25
0.2
5600

20 X

200

10

15

150

Gl

15

15

Substance

Heptachlor

Heptane (n-Heptane)
Hexachloroethane
Hexachloronaphthalene

n-Hexane

2-Hexanone (Methyl n-butyl ketone)
Hexone (Methyl isobutyl ketone)
sec-Hexyl acetate

Hydrazine

Hydrogen bromide

Hydrogen chloride
Hydrogen cyanide
Hydrogen fluoride (as F)
Hydrogen peroxide
Hydrogen selenide (as Se)
Hydrogen sulfide
Hydroquinone
lodine
Iron oxide fume
Isoamyl acetate
Isoamyl alcohol (primary and secondary)
Isobutyl acetate
Isobutyl alcohol
Isophorone
Isopropyl acetate
Isopropyl alcohol
Isopropylamine
Isopropyl ether
Isopropyl glycidyl ether (IGE)
Kaolin

Total dust

Respirable fraction
Ketene
Lead, inorganic (as Pb); see 1910.1025
Limestone

Total dust

Respirable fraction
Lindane
Lithium hydride

L.P.G. (Liquefied petroleum gas)

Magnesite
Total dust

Respirable fraction

CAS No.
()

76-44-8
142-82-5
67-72-1
1335-87-1
110-54-3
591-78-6
108-10-1
108-84-9
302-01-2

10035-10-
6

7647-01-0
74-90-8
7664-39-3
7722-84-1
7783-07-5
7783-06-4
123-31-9
7553-56-2
1309-37-1
123-92-2
123-51-3
110-19-0
78-83-1
78-59-1
108-21-4
67-63-0
75-31-0
108-20-3
4016-14-2

1332-58-7

463-51-4
7439-92-1

1317-65-3

58-89-9
7580-67-8

68476-85-
7

546-93-0

ppm (a)!

500

1

500
100
100

50

(C)5
10

0.05

100
100
150
100
25

250
400

500

50

0.5

1000

Skin
mg/m3(b)* designation

0.5 X
2000

10 X
0.2 X
1800

410

410

300

13 X
10

Q7

360
700
300
140
950
980
12
2100

240

15

15
0.5 X

0.025

1800

15



Substance
Magnesium oxide fume

Total particulate
Malathion

Total dust
Maleic anhydride
Manganese compounds (as Mn)
Manganese fume (as Mn)
Marble

Total dust

Respirable fraction
Mercury (aryl and inorganic) (as Hg)
Mercury (organo) alkyl compounds (as Hg)
Mercury (vapor) (as Hg)
Mesityl oxide
Methanethiol; see Methyl mercaptan.
Methoxychlor

Total dust

2-Mett hanol (Methyl cellosolve)

2-Methoxyethyl acetate (Methyl cellosolve acetate)

Methyl acetate

Methyl acetylene (Propyne)

Methyl acetylene-propadiene mixture (MAPP)
Methyl acrylate

Methylal (Dimethoxy-methane)

Methyl alcohol

Methylamine

Methyl amyl alcohol; see Methyl isobutyl carbinol.

Methyl n-amyl ketone
Methyl bromide
Methyl butyl ketone; see 2-Hexanone.

Methyl cellosolve; see 2-Methoxyethanol

Methyl cellosolve acetate; see 2-Methoxyethyl acetate.

Methyl chloride
Methyl chloroform (1,1,1-Trichloroethane)
Methylcyclohexane

Methylcyclohexanol

o-Methylcyclohexanone
Methylene chloride
Methyl ethyl ketone (MEK); see 2-Butanone.

Methyl formate

Methyl hydrazine (M hyl hydrazine)
Methyliodide

Methylisoamyl ketone

CAS No.
()

1309-48-4

121-75-5

108-31-6
7439-96-5
7439-96-5

1317-65-3

7439-97-6
7439-97-6
7439-97-6

141-79-7

72-43-5

109-86-4
110-49-6
79-20-9

74-99-7

96-33-3
109-87-5
67-56-1

74-89-5

110-43-0

74-83-9

74-87-3
71-55-6
108-87-2

25639-42-
3

583-60-8

75-09-2

107-31-3
60-34-4
74-88-4

110-12-3

ppm (a)!

0.25

25

25
25
200
1000
1000
10
1000
200

10

100
(C)20

350
500

100

100

100
(C)0.2

100

Skin
mg/m3(b)* designation

15

15 X

(©s
(©5

15

80 X
120 X
610

1650

1800

35 X
3100

260

12

465
(€)80 X

1900
2000

470

460 X
]

250
(C)0.35 X
28 X

475

Substance
Methylisobutyl carbinol
Methylisobutyl ketone; see Hexone.
Methylisocyanate
Methyl mercaptan
Methyl methacrylate
Methyl propyl ketone; see 2-Pentanone.
alpha-Methyl styrene
Methylene bisphenyl isocyanate (MDI)
Mica; see Silicates.
Molybdenum (as Mo)

Soluble compounds

Insoluble compounds

Total dust
Monomethyl aniline
Monomethyl hydrazine; see Methyl hydrazine.
Morpholine
Naphtha (Coal tar)
Naphthalene
alpha-Naphthylamine; see 1910.1004
beta-Naphthylamine; see 1910.1009

Nickel carbonyl (as Ni)

Nickel, metal and insoluble compounds (as Ni)
Nickel, soluble compounds (as Ni)

Nicotine

Nitric acid

Nitric oxide

p-Nitroaniline

Nitrobenzene
p-Nitrochlorobenzene
4-Nitrodiphenyl; see 1910.1003
Nitroethane

Nitrogen dioxide

Nitrogen trifluoride
Nitroglycerin
Nitromethane
1-Nitropropane
2-Nitropropane
N-Nitrosodimethylamine; see 1910.1016.
Nitrotoluene (all isomers)
o-isomer
m-isomer

p-isomer

CAS No.
()

108-11-2

624-83-9
74-93-1

80-62-6

98-83-9

101-68-8

7439-98-7

100-61-8

110-91-8
8030-30-6
91-20-3
134-32-7
91-59-8

13463-39-
3

7440-02-0
7440-02-0
54-11-5

7697-37-2

10102-43-
9

100-01-6
98-95-3
100-00-5
92-93-3
79-24-3

10102-44-
0

7783-54-2
55-63-0
75-52-5
108-03-2

79-46-9

88-72-2
99-08-1

99-99-0

ppm (a)!
25

(C)100
(C)0.02

20
100
10

0.001

25

100
(C)5

10
(C)0.2
100
25

25

Skin
mg/m3(b)* designation

100 X

0.05 X
(€)20

410

(C)480
(€)0.2

15

70 X
400
50

0.007

0.5 X

30

310
€9

29

©€)2 X
250

920

90

30 X



Substance

Nitrotrichloromethane; see Chloropicrin.
Octachloronaphthalene

Octane

Oil mist, mineral

Osmium tetroxide (as Os)

Oxalic acid
Oxygen difluoride

Ozone

Paraquat, respirable dust

Parathion

Particulates not otherwise regulated (PNOR)'.

Total dust

Respirable fraction

PCB; see Chlorodiphenyl (42% and 54% chlorine).

Pentaborane

Pentachloronaphthalene
Pentachlorophenol
Pentaerythritol

Total dust

Respirable fraction
Pentane
2-Pentanone (Methyl propyl ketone)
Perchloroethylene (Tetrachloroethylene)
Perchloromethyl mercaptan

Perchloryl fluoride

Petroleum distillates (Naphtha) (Rubber Solvent)

Phenol

p-Phenylene diamine

Phenyl ether, vapor

Phenyl ether-biphenyl mixture, vapor
Phenylethylene; see Styrene.
Phenyl glycidyl ether (PGE)
Phenylhydrazine

Phosdrin (Mevinphos)
Phosgene (Carbonyl chloride)
Phosphine

Phosphoric acid

Phosphorus (yellow)

Phosphorus pentachloride

Phosphorus pentasulfide

CAS No.
()

2234-13-1
111-65-9
8012-95-1

20816-12-
0

144-62-7
7783-41-7

10028-15-
6

4685-14-T;
1910-42-5;
2074-50-2

56-38-2

19624-22-
7

1321-64-8
87-86-5

115-77-5

109-66-0
107-87-9
127-18-4
594-42-3

7616-94-6

108-95-2
106-50-3

101-84-8

122-60-1
100-63-0
7786-34-7
75-44-5
7803-51-2
7664-38-2
7723-14-0

10026-13-
8

1314-80-3

ppm (a)!

0.005

1000
200

0.1

w

500

Skin

mg/m3(b)* designation

0.1 X
2350

0.002

0.1
0.2

0.5 X

0.1 X

15

0.01

0.5 X
0.5 X

15

2950

700

@

0.8

135

2000

19 X

60
22 X
0.1 X
0.4
0.4

0.1

Substance
Phosphorus trichloride
Phthalic anhydride
Picloram
Total dust
Respirable fraction
Picric acid
Pindone (2-Pivalyl-1,3-indandione)

Plaster of Paris

Total dust

Respirable fraction
Platinum (as Pt)

Metal

Soluble salts

Portland cement

Total dust
Respirable fraction
Propane
beta-Propriolactone; see 1910.1013
n-Propyl acetate
n-Propyl alcohol
n-Propyl nitrate
Propylene dichloride
Propylene imine
Propylene oxide
Propyne; see Methyl acetylene.
Pyrethrum
Pyridine
Quinone

RDX; see Cyclonite.

Rhodium (as Rh), metal fume and insoluble compounds

Rhodium (as Rh), solubl pound:
Ronnel
Rotenone
Rouge
Total dust
Respirable fraction
Selenium compounds (as Se)

Selenium hexafluoride (as Se)

Silica, amorphous, precipitated and gel

Silica, amorphous, di earth,

Silica, crystalline, respirable dust

ining less than 1% crystalline silica

CAS No.
(c) ppm (a)*

7719-12-2 0.5
85-44-9 2

1918-02-1

88-89-1
83-26-1

26499-65-
0

7440-06-4

65997-15-
1

74-98-6 1000

57-57-8
109-60-4 200
71-23-8 200
627-13-4 25
78-87-5 75
75-55-8 2
75-56-9 100
8003-34-7
110-86-1 5
106-51-4 0.1
7440-16-6
7440-16-6
299-84-3
83-79-4
7782-49-2

7783-79-1 0.05

112926~
00-8

61790-53-
2

Skin
mg/m3(b)* designation

3
12

15

0.1

15

0.002

15

1800

840
500
110
350

240

15

0.4

0.1

0.001

15



Substance

Cristobalite; see 1910.1053 7

Quartz; see 1910.1053 7

Tripoli (as quartz); see 1910.1053 7

Tridymite; see 1910.1053 7

Silica, fused, respirable dust

Silicates (less than 1% crystalline silica)

Mica (respirable dust)

Soapstone, total dust

Soapstone, respirable dust

Talc ( ini b ); use asb limit; see 29 CFR 1910.1001

Talc (containing no asbestos), respirable dust

Tremolite, asbestiform; see 1910.1001.
Silicon

Total dust

Respirable fraction
Silicon carbide

Total dust

Respirable fraction
Silver, metal and soluble compounds (as Ag)
Soapstone; see Silicates.
Sodium fluoroacetate
Sodium hydroxide
Starch

Total dust

Respirable fraction
Stibine
Stoddard solvent
Strychnine
Styrene
Sucrose

Total dust

Respirable fraction
Sulfur dioxide
Sulfur hexafluoride
Sulfuric acid

Sulfur monochloride

Sulfur pentafluoride
Sulfuryl fluoride

Systox; see Demeton.

CAS No.
()

14464-46-
1

14808-60-
7

1317-95-9

15468-32-
3

60676-86-
0

12001-26-
2

14807-96-
6

7440-21-3

409-21-2

7440-22-4

62-74-8
1310-73-2

9005-25-8

7803-52-3
8052-41-3
57-24-9
100-42-5

57-50-1

7446-09-5
2551-62-4
7664-93-9

10025-67-
9

5714-22-7

2699-79-8

ppm (a)!

0.1

500

1000

0.025

Skin
mg/m3(b)* designation

15

15

0.01

0.05 X

2900
0.15

13

6000

0.25

20

Substance

2,4,5-T (2,4,5-trichlorophenoxyacetic acid)
Talc; see Silicates.

Tantalum, metal and oxide dust

TEDP (Sulfotep)

Tellurium and compounds (as Te)

Tellurium hexafluoride (as Te)
Temephos

Total dust

Respirable fraction
TEPP (Tetraethyl pyrophosphate)

Terphenyls

1,1,1,2-Tetrachloro-2,2-difluoroethane
1,1,2,2-Tetrachloro-1,2-difluoroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene; see Perchloroethylene.
Tetrachloromethane; see Carbon tetrachloride.
Tetrachloronaphthalene

Tetraethyl lead (as Pb)

Tetrahydrofuran

Tetramethyl lead (as Pb)

Tetramethyl succinonitrile

Tetranitromethane

Tetryl (2,4,6-Trinitrophenyl ylni ine)
Thallium, soluble compounds (as Tl)
4,4'-Thiobis (6-tert, Butyl-m-cresol)

Total dust

Respirable fraction
Thiram
Tin, inorganic compounds (except oxides) (as Sn)
Tin, organic compounds (as Sn)

Titanium dioxide

Total dust
Toluene
Toluene-2,4-diisocyanate (TDI)
o-Toluidine
Toxaphene; see Chlorinated camphene.
Tremolite; see Silicates.
Tributyl phosphate
1,1,1-Trichloroethane; see Methyl chloroform.
1,1,2-Trichloroethane
Trichloroethylene

Trichloromethane; see Chloroform.

CAS No.
(c) ppm (a)*

93-76-5

7440-25-7
3689-24-5

13494-80-
9

7783-80-4 0.02

3383-96-8

107-49-3

26140-60- (C)1
3

76-11-9 500
76-12-0 500

79-34-5 5

1335-88-2
78-00-2
109-99-9 200
75-74-1
3333-52-6 0.5
509-14-8 1
479-45-8
7440-28-0

96-69-5

137-26-8
7440-31-5
7440-31-5

13463-67-
7

108-88-3

584-84-9  (C)0.02

95-53-4 5
126-73-8
79-00-5 10
79-01-6

Skin
mg/m3(b)* designation

10

0.1

0.2

15

0.05 X
€9

4170
4170
35 X

0.075 X
590

0.075 X

15 X

0.1 X

15

15

(C)o.14
22 X



CAS No. skin (d) The final benzene standard in 1910.1028 applies to all occupational exposures to benzene except in some circumstances the distribution and sale of
Substance (c) ppm (a)* mg/m3(b)* designation fuels, sealed containers and pipelines, coke production, oil and gas drilling and production, natural gas processing, and the percentage exclusion for
liquid mixtures; for the excepted subsegments, the benzene limits in Table Z-2 apply. See 1910.1028 for specific circumstances.

Trichloronaphthalene 1321-65-9 5 X
1,2,3-Trichloropropane 06-18-4 50 300 (e) This 8-hour TWA applies to respirable dust as measured by a vertical elutriator cotton dust sampler or equivalent instrument. The timeweighted
average applies to the cottom waste processing operations of waste recycling (sorting, blending, cleaning and willowing) and garnetting. See also
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1000 7600 1910.1043 for cotton dust limits applicable to other sectors.
Triethylamine 121448 |25 100 (f) Allinert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by substance name are covered by the Particulates Not
Trifluorobromomethane 75-63-8 1000 6100 Otherwise Regulated (PNOR) limit which is the same as the inert or nuisance dust limit of Table Z-3.
2,4,6-Trinitrophenol; see Picric acid. 2 See Table Z-2.
2,4,6-Trinitrophenylmethylnitramine; see Tetryl. 3 See Table Z-3.
2,4,6-Trinitrotoluene (TNT) 118-96-7 15 X 4Varies with compound
Triorthocresyl phosphate 78-30-8 0.1 - . Lo . . . .
forthof yiphosp 5 See Table Z-2 for the exposure limit for any operations or sectors where the exposure limit in §1910.1026 is stayed or is otherwise not in effect.
Triphenyl phosphate 115-86-6 3 o ) . ) . o -
§1f the exposure limit in §1910.1026 is stayed or is otherwise not in effect, the exposure limit is a ceiling of 0.1 mg/m®.
Turpentine 8006-64-2 100 560
7 See Table Z-3 for the exposure limit for any operations or sectors where the exposure limit in § 1910.1053 is stayed or is otherwise not in effect.
Uranium (as U) 7440-61-1
8 See Table Z-2 for the exposure limits for any operations or sectors where the exposure limits in § 1910.1024 are stayed or otherwise not in effect.
Soluble compounds 0.05

[54 FR 36767, Sept. 5, 1989; 54 FR 41244, Oct. 6, 1989; 55 FR 3724, Feb. 5, 1990; 55 FR 12819, Apr 6, 1990; 55 FR 19259, May 9, 1990; 55 FR 46950, Nov. 8,
Insoluble compounds 0.25 1990; 57 FR 29204, July 1, 1992; 57 FR 42388, Sept. 14, 1992; 58 FR 35340, June 30, 1993; 61 FR 56746, Nov. 4, 1996; 62 FR 42018, August 4, 1997; 71 FR
10373, Feb. 28, 2006; 81 FR 16861, March 25, 2016; 82 FR 2735, Jan. 9, 2017)

Vanadium 1314-62-1
Respirable dust (as V, 05) (C)o.5
Fume (asV, O5) (€)o.1 OSHA Standards Enforcement Topics Media Center Contact Us

Vegetable oil mist
Total dust 15

Respirable fraction 5

Vinyl benzene; see Styrene.

Vinyl chloride; see 1910.1017 75-01-4
U.S. DEPARTMENT OF LABOR
Vinyl cyanide; see Acrylonitrile.
Occupational Safety and Health Administration

Vinyl toluene 25013-15- 100 480 200 Constitution Ave NW
4 Washington, DC 20210
Warfarin 81-81-2 0.1 X, 1-800-321-0SHA
1-800-321-6742
Xylenes (o-, m-, p-isomers) 1330-20-7 100 435 www.osha.gov
Xylidine 1300-73-8 5 25 X
. FEDERAL GOVERNMENTE OCCUPATIONAL SAFETY & HEALTHE ABOUT THE SITE®
Yttrium 7440-65-5 1
Zinc chloride fume 7646-85-7 1
White House Frequently Asked Questions Freedom of Information Act
Zinc oxide fum 1314-13-2 5
inc oxide fume Benefits.gov A-ZIndex Disclaimers
Zinc oxide 1314-13-2 Coronavirus Resources Freedom of Information Act - OSHA Plug-ins Used on DOL.gov
Total dust 15 Disaster Recovery Assistance Read The OSHA Newsletter Accessibility Statement
Respirable fraction 5 DisasterAssistance.gov Subscribe to the OSHA Newsletter
Zinc stearate 557-05-1 USA.gov OSHA Publications
Total dust 15 Notification of EEO ViolationsOffice of Inspector General
Respirable fraction 5 No Fear Act Data
Zirconium compounds (as Zr) T440-67-7 5 U.S. Office of Special Counsel

1 The PELs are 8-hour TWAs unless otherwise noted; a (C) designation denotes a ceiling limit. They are to be determined from breathing-zone air
samples. Connect With OSHA

(a) Parts of vapor or gas per million parts of contaminated air by volume at 25 °C and 760 torr.
f)lw) (@) @)l

(b) Milligrams of substance per cubic meter of air. When entry is in this column only, the value is exact; when listed with a ppm entry, it is approximate.

. . . . . Site Map Important Website Notices Privacy & Security Statement
(c) The CAS number is for information only. Enforcement is based on the substance name. For an entry covering more than one metal compound,

measured as the metal, the CAS number for the metal is given-not CAS numbers for the individual compounds.
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List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
1 |Crifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 25 -
Calibrator 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 25P1541 24 Apr 25 23 Apr 26 -
- (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25P1379 17 Apr 25 16 Apr 26 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25H812 10 Apr 25 9 Apr 26 -
(Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 02052025 2 May 25 1 May 26 -
CM08130002
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07052025 7 May 25 6 May 26 -
CM19050148
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07052025 7 May 25 6 May 26 -
CM19050149
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07052025 7 May 25 6 May 26 -
CM19050150
9 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 06052025 6 May 25 5 May 26 -
CM22387067
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 12052025 12 May 25 11 May 26 -
1200906875
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 14052025 15 May 25 14 May 26 -
1201778111
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 06052025 6 May 25 5 May 26 -
1201778112
14 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -

2016PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
15 [Wind Speed/Wind Direction WS/WD LSI Lastem E-LOG 305 / DNA 821 Thai Meteorological Department 335/25 20 May 25 19 May 26 -
20040047/ 20040182
16 [Wind Speed/Wind Direction WS/WD LSI Lastem E-LOG 305 / DNA 821 Thai Meteorological Department 336/25 20 May 25 19 May 26 -
20040059/ 20040183
17 |Wind Speed/Wind Direction WS/WD LSI Lastem E-LOG 305 / DNA 821 Thai Meteorological Department 337/25 20 May 25 19 May 26 -
20040061/ 20040184
18 [Wind Speed/Wind Direction WS/WD LSI Lastem E-LOG 305 / DNA 821 Thai Meteorological Department 345/25 28 May 25 27 May 26 -
20080020/ 20040192
19 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 25-ACT-081 29 May 25 28 May 26 -
(Acoustic Calibrator) 84065 Co. Ltd.
20 [Sound Level Meter Lpeq 24 hes Laeq 1 he Lamax Lagor Lacn Larson Davis LxT2 Electrical And Electronics Institute CP20240337EA 20 Sep 24 19 Sep 26 -
0006695 Foundation For Industrial Development
21 [Sound Level Meter Lpeq 24 hes Laeq 1 he Lamax Lagor Lacn Larson Davis LxT2 Innovative Instrument 25-SLM-243 29 Jul 25 28 Jul 27 -
0006696 Co.,Ltd.
22 [Sound Level Meter Laeq 26 hrs Laeq 1 hr Lamax Lagor Lacn Larson Davis LxT2 Innovative Instrument 25-SLM-130 4 Apr 25 3 Apr 27 -
0006754 Co.,Ltd.
23 [Sound Level Meter Laeq 26 hrs Laeq 1 e Lamax Lagor Lagn Larson Davis LxT2 Innovative Instrument 25-SLM-129 4 Apr 25 3 Apr 27 -
0006755 Co.,Ltd.
List of Instruments Certification for Air & Noise Quality Analysis
No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E25-060064 23 Jun 25 22 Jun 26 -
USA. 0707048
2 |Flue gas Analyzer Sulphur Dioxide Testo AG Testo 350 Entech Industrial Sulution Co., Ltd. G 680378 12 Jun 25 11 Jun 26 -
Oxide of Nitrogen as Nitrogen Dioxide 62289477/0420
Carbon Monoxide




List of Opacity Training Certification for Opacity Mesurement

No. Name Training Couse Train Date Remark
1 Mr.Parinya Klomkliao Opacity Pollution Control Department 30-31 March 2017 -
2 Mr.Watcharin San-Ngam Opacity Pollution Control Department 22-23 December 2022 -
List of Instruments Certification for Water Quality Analysis
No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 25CH22 9 Jan 25 8 Jan 26 -
HAOF0026 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 25TW9 15 Jan 25 14 Jan 26 -
HEOG0017 (Thailand-Japan)
List of Instruments Certification for Air & Noise Quality Analysis
No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Workplace
1 [Light Meter Lux Extech Instrument, 407026 Innovative Instrument 25-LXM-226 1 Aug 25 31 Jul 26 -
Taiwan A 062337 Co.,, Ltd.
2 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 25-ACT-071 20 May 25 19 May 26 -
(Acoustic Calibrator) 73249 Co. Ltd.
3 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25025 13 Jan 25 12 Jan 26 -
00558036
4 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25026 13 Jan 25 12 Jan 26 -
00558208
5 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25032 13 Jan 25 12 Jan 26 -

01000182




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Workplace
6 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25229 10 Jun 25 9 Jun 26 -
00321441

7 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-091 30 Apr 25 29 Apr 26 -
117689 Co.,Ltd.

8 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-037 19 Feb 25 18 Feb 26 -
117721 Co.,Ltd.

9 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-090 30 Apr 25 29 Apr 26 -
117693 Co.,Ltd.

10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-109 20 May 25 19 May 26 -
110833 Co.,Ltd.

11 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-030 7 Feb 25 6 Feb 26 -
91925 Co.,Ltd.

12 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-190 24 Jul 25 23 Jul 26 -
143230 Co.,Ltd.

13 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-036 19 Feb 25 18 Feb 26 -
117730 Co.,Ltd.

14 |Thermal Environment Monitor  [Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 25-TPM-056 28 Jan 25 27 Jan 26 -
TPT030007 Co.,Ltd.

15 |Thermal Environment Monitor  [Heat Meter 3M QuesTemp 32 Innovative Instrument 25-TPM-346 24 Jul 25 23 Jul 26 -
TPQ020022 Co.,Ltd.

16 |Thermal Environment Monitor  [Heat Meter Quest QuesTemp 34 Innovative Instrument 25-TPM-055 28 Jan 25 27 Jan 26 -
Technologies, Inc TEG100075 Co.,Ltd.

17 |Thermal Environment Monitor  [Heat Meter 3M QuesTemp 32 Innovative Instrument 25-TPM-051 28 Jan 25 27 Jan 26 -
TPT060015 Co.,Ltd.

18 |Thermal Environment Monitor  [Heat Meter 3M QuesTemp 32 Innovative Instrument 25-TPM-337 22 Jul 25 21 Jul 26 -
TPT060014 Co.,Ltd.
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CONDITION AS-RECEVED Used iteen 3 ohint
Trocentsity
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*44End of Certificate of Callbrution***
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Appraued signatovy: .,
S Misagrtragarm Larrmghal M1 Farinys Boonicharger
CaAbration Deparmedt Marsger

THiS CERTIFICATE REFDRT MAY NOT BE REPRODUCED EXCEPT IN FLILL LINLESS PERRMSSION FOR mnuﬂbm lna'lihﬂququ

IN WRITING FROM THE LABDRATORY

TECHNOLOGY PROMOTION ASSOULATION [THALLAND-JAPAN)
CORPORATE SERVICES 3 FOUIFMENT CALIBRATION AND TESTING SERVICES
3200 PATTANAKARN BOATS S0 1], BUANLUANG, SUANLUANG, BANGKOK 10250
TEL 6-2717-3000-14 FAX . 0-271%-3484

Cert.No: 25P1541
Page: 2af2
Certificate of Calibration = Cerifica N, 2675543

o Tl Bt of cafibration.- ¥Wihoid Hanga: [ mHD 10 3 inth0
Function- Pressur Measurement Srale Interyml: £ 1840  The Second Extimats )
Equipmant : U Tube Mancmatar Increasing Pressurn
Manutaetirer: Dryer This certificale may ot be reproduted othar than in full
excepl wilf he price written approval af tu hesd of AN indlication
Mcia ¢ T221-INM Carpiorale Servicss 3 Equipment Calibeaton and Tasling Services, Applied Pressun High-portside  Low-port side Ar Emor
Serial No.: 2 000 B.on 000 @00 0.00
205 00 400 200 08
Dja: UAEERSIaen 08 200 200 w00 208
Candition As-Recaived: Lsed I L] 100 &0 f.00 108
Rscaivad Gate: 04 A 2025 403 400 L] a0 R
058 800 540 1080 0.0z
bl o 24 Apdi 208 nar 600 000 1240 203
15 700 00 1400 0,03
Refwrenca: 2Z5M-01EWET Submitted by: United Analyst and Engineering Consultant Ca, Lid, st e foia ey ‘i
Ambient Temperature: | 23 % 2 ) °C 1785 2100 00 h0 008
Ralative Humidity: (B0 £ 18 % 81 Sol Usamauk 41, Suktwmil Read, Bangchsk, a8l 0o 0.00 2000 Bar
Phrakbiancng. Bangkok 10260 218 11.00 100 2200 a7
RPN RS o e 2388 1200 200 24.00 o
Procedurs used:  The N was ty direat ison method Bgenat Pressure Measuring Insrumeants i 0 200 Lt Lohin
Stundard according to caliration procadara CP-PO4, using * DKEMR 6-1 ; Calibration of Pressure Gauges * as el Hx 44,00 EotL] 015
» guidelines. 2885 15.00 15,00 30,00 016
EI 16,00 -16.00 3200 013
3385 17.00 o 34,00 015
Yifoulnracce sy natiiaces ; 585 18.00 ABOD 3600 018
Instrument Model Sorlal No, Cartificate No. Dus Date
1) Prassure Caltrator PLIOEPE 1188 MP-o218-24 24 Seap 2075 The uneeitainly of messisement was  0.11 inHd

AP = Hgh-port side - Low-port sida

Thin result of calibration de s
2 waz rmade on requesied at fha paint specified By customar, * L = Linit Under Catbertian

3.5asfe pnd conversion facsor is 1 &Pa = 4 046283 inka0

af bassed on & stendand uncerainty MAtipded
4, Thin instrurnent was used clean sir 25 pressum madia, oy 8 coverage lactor 4 = 2, prviling @ tavel of confidenca of spproximately 85 %
5.This istrument was calibrated by applied prassune to high-port {+] slde and kw-port (<) side open to atmospharic pressune.

EThin instrurnant was instafled n verisal oientation and top of the pressum port was used as e refanenos e,
T-The cerilficate ls vaidd oy 1o the item calibrated on date and place of calbration.
B.This Cerfification is traceable 1o the Intemational System of Unit maintained fhrough:-

~hational Institute of Matrology [Thailand), NSC-ONSE Accradied Mo, Calloration 0144

Calibrated by :  Sukissn Khankaew Approved Signatary : MMﬂI P

fssus Date: 28 Aprd 2025 | | Phalines Frabpaipal
| }Sum Suwannasr
|| Attapol Panurach

l.enm':'bimuqu I.ﬂﬂ'li‘l!jﬂ'l'llﬂu



TECHNDLOGY PROMOTION ASSOCIATION (THATLANDSIAPAN)  fonre

CORPORATE SERVICES 3 EQUIMENT CALIRATION AND TESTING
T4 PATTANAKANN ROADE00 15

ES
BEA
ANLUANG, BAMGKCK 11240 \'.\-‘f,—?\’x

TEL 21T WA FE T

CALBRATIN.

Gertificate No, : 25P1378

Certificate of Calibration

Equipmant : Anonold Barometer

Manufaciurer Bargo This ceriificats may not be raprdiced cther than in Ll
enicapd with the priar weitten approval of the bead of

Modsl : Cuepatate Seriines ¥ Equipmant Caltration and Tasting Sereces.

Serial No.:

10 No.: UAE ANV, 121/2050

Condition As-Received: Usad |am

Racabved Date: 04 April 2025

Calitwation Date 17 Apel 2025

Refaranca: 2504-TBEWSC Submitted by, Liniid Analyst and Enginesring Consultant Co. Lid,

Ambient Tomporsturs: [ 23 £ 2 ) °C

Relative Humidity: (8t 18 ) X B1 Sol Udomauk 41, Sukhwmvil Road, Bangekak.

Avasghend Prssuss - 1005 e Phrakianong. Banghock 10260

CanMo.: F5F137T0

Procedure used:  The calibrtion was conductad by dinect companssd method againsl Pressure Measiring Instrumants
Standard according 1o afibration procadure SP-P10, using * DRO-R 81 ; Cafibration of Pressure Gauges * as
& guiteiines.

Congition of this result of calibration

1.Referance standardls Instrumests :

Inatrument Madal Sarisl No, Cartificato No. Dun Data
1) Simncasd Barorisier o4z 1422605048 MP-(135-24 15 May 2026

2.Thie instrument was Installed in vartical anantation and center of the disl was used as the seferance leval.

3.Thig result of calibrasion wis made on equessed at the point epacified by custarer,

#.This result of calitration matrument was in Bheoluta pressiine.

5.Thig instrsmant was used clean air &5 pressdra madia.

B.The cerfificate is valid only to the item calibrated on date snd place of aslibatan.

7.This Certfication n tracestia 1o the Interrabonad Systom of Lind mentained through-

~Mational |nstituse of Metrology Thaitand (NIMT)

Atlapel P
[ }Phalines Prabpaipal
| | Sura Suwannasn
/] Atapal Panurach

Calibrated by :  Kasdpor Ssidaas Approved
Insuw Date © 21 April 2025

mnms‘l:imuqu

>

!

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES 3 5
34/ TATTANAKARN ROAD 501 LH, SUANLUARG. SUANLUANG. BANGKOK 11250 T‘ﬁ!
TEL 027 7-3000-34 FAX, 0.271%5484 M

BT T
CALSAATION S8

Cortificaty No. : 25H812

Certificate of Calibration

Pags: 1ol 2
Equlpment : Dind Tharme-Hygromessr
S Barigs Tris carificate may not e reproduces) ofer thars in A
‘oKcHpE with the priat written spgecval o the head of
Atz . Corparate Servres 3 Equipment Calibetion and Testing Sendces
Serlal No.:
10 No.: LA ANV, 1322550

Condition As-Recsived: Lsad llam

Raeceived Date: 04 April 2028
Calibration Date: 10 April 2025
ta 17 April 2025
Refaranca: LE04-DNBEAWEC Submitted by:  United Analyst and Engineering Consuftant Co, Lid,

Amblont Temperature: (25 £ 3) °C
81 Soi Udomauk 41, Sukiumvit Read, Bangahak,

Relative Humidity: (a0 +20 )%
Phwakhanong, Banghkok 102850
Lssed: it} wiare using Inchouse calibration proceduns CP-HOZ seconding 1o domparison
with standard shilled mirtor sensor for humidty messursmeant lunetion Bnd comparison with standard
pregs for funetion e humidity | empeature chamber,
Condition of this result of callbration
. Ruizrance standands instrumants :
Inatrument Miodal Sorlal No, Lertificate No. Dua Gatg
) Dew Point Hygromater Dptdew 401 104756 TH-L006-25 05 Feb 2008
3} Handheld Thermometsr With Sensor 1523 STYT006 Al 18 Nov 20256

1.Tha cortificatm in valid anly to the (tem calioraied on date and place: of calibmafion

A.This Certificaton i treceable 10 the intermasonal Systam of Linit maintened through;s
=Maiional Institube of Metrolegy (Thailand), NSC-ONSC Accredited Mo, Cafibration 0744
~Tachnclogy Promoticn Association (Thalard-Japan}, NSC-ONSC Accredited No. Cafibraticn D008

. VipoE
= |} Chakrit Waswwanjus
| | Pumtivops Tameyakul
(] Vigom Tartiyswusi|

Calibrated by 1 Somchai Durmwer il
lasue Date 18 Apnil 2026

mnms‘l:imuqu

Page: 2ol 2
Result of calibration;. Without adiusimant Bangs ; S50 hPa 1o 1070 hPa
Eunction;- Absolute Pressurs Messuremant Soale Irtervel | 1 hFa { The Fifn Estimate |
Incraasing Pressure
[Appiied Fressure (hPu) | sa 71 [ o722 | oea o [ oot 71 [1ooas0] tooe e ] 1ora0a] 1oeaca] 1004 7] 10ea e
[ULIC Indication (h@a) w00 | a7op | et | sson | toooo | toeso | toreo | womo | 10300 | 1e00
Error ihFa) opg [ az | 2w [ am [ aw | a8 | am | 308 | 497 | s
Prassure
Agpiied] Prewsurs (Pa) | 1068.05 | 123345 | 1022.77 | 101249 | 1007 40| 1002 88 05232 | 08217 | oF0A8 | 05047
ULIE* Inclication {hPa) 10606 | 10900 | 1o2oa | tovoo | tooso | docan | eeno | esno | oo | sedn
Error ihPa) a5 | 3 | v [ Fae [ aw | ese | 2x | 2 | e | oss
The uncestainty of messurement was £ 033 hPa
* LU = Uit Unides Calibeation
Tha of was hasad on & ¥ il
by B covermge {ector &= 2 providing & leval of confldence of appmaimetily 95 %
o
'
wnanslupuAn
Carl. No.: 25H812
Page.: 2 of 2
Result of Calibration:- ‘Without Adjustmant
Function: Humidity Massurement
Refarence Standard uuc* Uncartainty
Temperature Humidity Raading Comrection of Msasurement
(4= (%6RH.) (R H) (SRLH ) [£3%RH)
250 401 L 18 1.7
250 600 60 oo 14
25.0 BO.O T8 40 18
Result of Cafibration:- Without Adjustment
Function: Tomparsturs Messuremernt
Standard uuct Uncartainty
Tamperature  Reading Corraction af_Messurament
ey ey "G} (#C)
20.004 210 -0.888 o7
24.887 250 -0.013 o7z
30.021 300 ooz orz
34 964 a0 0.564 o.r2
40.032 8.0 1.0a2 o.r2

WUG* - Lind Undar Calibeation
The raporied uncertainty of meassement was base on standard uncertainty madtiplied
by coverage facior k = 2.00, providing confidencn leve! approamataly 95%.

-olo-

l.nm':'lsimuqu




i? = United Analyst and Engineering Consultant Co., Ltd.

1 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
5 Tel 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsutant com

i? = United Analyst and Engineering Consultant Co., Ltd.

1 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o Tal, 0 2763 2828 Fax 0 2763 2800 www.

EE

com E-mail: Lcom

MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

Test Date : May 2,2025

Equipment : Gas Analyzer (NO2, Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM08130002

s Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Nov 6,2026

Expiration Date :

Multi-point gas test data

Test Date : May 7,2025
Equipment : Gas Analyzer (NO2, Model : 42i

Manufacturer:  Thermo Scientific Serial Number : CM19050148

s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer :

Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number :

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

Multi-point gas test data

Thermo Scientific

1180540071

Reference Value (ppb) Analyz;bb;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .3 .30 .3 .3 Level 1 Zero .0 .0 .00 .00 .00
Level 2 20.00% 100. 100.7 .70 .7 .7/ Level 2 20.00% 1 .5 .50 .50 .50
Level 3 40.00% 2 2 .50 2! 2! Level 3 40.00% 2 .7 .7 .35
Level 4 60.00% 3 3 .80 .2 2. Level 4 300.! .3 El .10
Level 5 80.00% 400. 4 .00 .00 .00 Level 5 400. 400.0 .0 .| .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .30 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I 450 int Gas Test Chart
— 400 460:0- = 400 4
3 5
g 30 S 350
F 300 566+ g 300
& 250 & 25
S 20 05 S 200
s 150 g 150
2 10 2 o0 5
< < 8
50 50
0 = 0 2
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Approve by Calculate by
Page 101 1 ;enms‘lumunu Page 10l 1 wnms‘lumuau
United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: use@uasconsuRant.com Tel, 0 2763 2826 Fax 0 2763 2800 www., com E-mail: Lcom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : May 7,2025 Test Date : May 7,2025
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer: Thermo Scientific Serial Number : CM19050149 Manufacturer: Thermo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 2013 1.30 0.65 0.65 Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17 Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26
:Acceptable Limit + 5% :Acceptable Limit + 5%
oint Gas Test Chart Multi-Point Gas Test Chartl
450 450
= 400 46 = 400 46
5 5
g 0 g 0
F 30 T 300
g 250 g 250
= 200 t = 200
R R
2 0 2 0
< <
50 50
0 2 0 2
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Calculate by
Page 1ol wonanslueuny Page 1o enaslaAuAN




Airgas

RTIFICATE OF ANALYS

Grade of Product: EPA PROTOCOL STANDARD

ay United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk

41, Sukhumvit Rioad, Bangchak, Phrakhanong, Bangkok 10260

iy Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail om

ANALYTICAL RESULTS
rated Actual m
niration

Componant Total Ralative

Uncertainty

YT —

CALIBRATION STANDARDS

Concentration

Cylinder No

Test Date : May 6,20

MULTI-POINT GAS TEST REPORT

25

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387067

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25

:Acceptable Limit + 5%

int Gas Test Chart
450
= 400 4
5
g 0
T 300
& 250
. 2 T - a
ANALYTICAL EQUIPMENT g 20
Inatrume Anatytical Principle 2 150
= £ 100
50
[
0 50 100 150 200 250 300 350 400 450
Jur Reference value (ppb)
- Calculate by Approve by
" 3
Approved far Rsh Page1 ot
S Y Page 1ol enaslaAuAN
2= United Analyst and Engineering Consultant Co., Ltd. RE United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Banghok 10260
e s v Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail om e Tal, 0 2763 2628 Fax 0 2763 2800 www. com E-mail o
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : May 12,2025 Test Date : May 15,2025
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1200906875 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778111
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25

:Acceptable Limit + 5%

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl

450
400

350

300

250

200

150

Analyzer Display(ppb)

100

50
0

0

50 100 150 200 250 300 350 400 450
Reference value (ppb)

- Calculate by Approve by

Multi-Point Gas Test Chart
450
= 400 400
5
g 0
T 300
g 250
= 200 0-
R
2 0
<
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
. Calculate by
veeidBuvannf e MR /... 2028
Page 1ol enaslamuA

Page 1ol enaslaAuAN




IEEE United Analyst and Engineering Gonsultant Co., Ltd.
3 Sol Udomsuk 41, fioad, Bangchak, F Bangkok 10260
iy oy s Tal, O 2763 2828 Fax 0 2763 2800 www. com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : May 6,2025

Airgas

Ligtin coropany

= Spirchalty Gses
ue

e, PA 1Bgda

CERTIFICATE OF !

Grade of Product: EPA PROTOCOL STANDARD

Customar

AR LIQUIDE (THAILAND)

Equipment : Gas Analyzer (SO2) Model : 43i LT
Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778112 Part Number EDSNIGTE1SAD014 Referance Number.  160-402772205-1
Cylinder Numnber EBO182121 Cylnder Velume 144.0CF
Laboratary 124 - Plumsteadvills - PA Cylinder Pressure. 2018 PSIG
| Standard Gas Concentration Dilutor Detail PGVP Numbsr A12023 Valve Outlet 660
. Gas Cedn CO.CO2 NONGX 502 BALN Ceriification Date: Jul 08, 2023
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Expiration Date; Jul 0, 2031
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 ——
Expiration Date : Nov 06,2026 ANALYTICAL RESULTS
Protocol Total Ralative BAssay
s Method Uncartalnty Dates
[ Multi-point gas test data T
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100.7 .70 .7 .7
Level 3 40.00% 200. 200.9 .90 .4 4!
Level 4 60.00% 300. 300.9 .90 .31 .31 CALIBRATION STANDARI
Level 5 80.00% 400. 400.0 .00 .0 X Cylinder No Concentration Uncertainty Explration Date
Remark : Measuring Range 500.0 ppb Average Difference (%. 2 COT54304 88,36 PPM NITRIC CXIDENITROGEN - A%
:Acceptable Limit + 5% APE1514008 C H
450 t Gas Test Chart
= 400 4
3
g 350
g 300 o
a2 part of the ansiysis
g 20 0.9 I e
5 200 - ANALYTICAL EQUIPMENT
% a0 Anatytical Principle c
g 100 =y
s E
0 =5 frese
0 50 100 150 200 250 300 350 400 450 oeolat
Reference value (ppb) icalat
X
[\ Ij
Ao -
Approved for Release Page 1 of 1
Page 1ol enaslamuA o
THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangnn, Bangkok 10260  Tel 081-454-2504,0-2394-0464

Calibration Certificate

lssued by : Callbration & Tesl Section © Msleorological Instruments Bureau

Diate of lssue 20 May, 2025 Certification No. 335

slelf2

Oibjact - Wind spead and wand direction
Menufacturer LS5t Lastem 1D No. LIAE EFM.130/2563
Type - Diato Logger E-LOG 305 wind speed and wind direction  DNA B2

Serial No. D Loggar 20040047 wind speed and wind direction 20040182

Custamer United Analyst and Enginsering Consultant Co. Lid.
B1 Soi Udomsuk 41, Bukhumvit Road,
Bangehak, Prakanong, Banghkok 10260,

Calibration Condition @ Tempersture 251 °C Barometric Pressure 10075 hPa

NATIONAL STAMDARD WIND TUNNEL

| Mo 8

Micromanometer Theadar Frisdnchs FCO14 19

00 sanal G023

Siiot Tube Theodor Frieddichs Type 000,

HOOK GAGE NO 1425

M1.S.T, Test Referance Mumber 731/241460 Stancland Valocity # 20 - 30 misen

Litresonic Angmometar Model 0A-Ba0-3TV {eansor TR-GOAH)

Serlal Muml 10730029  (sensor 120628586}

JAPAN CQUALITY ABSURANCE ORGANIZATION © Slandard \ elncuy a0 Jumsf'

B {
Calibrated by l.'\\'—é]rwkq_ )lgn.b.l. )

Mr, Watchurupol Subwnt Mr, Pisdtd Hramsut

Mechanical Engineer

4353 Sukhumvit, Bangnn, Bangkok 10260 Tel 081-454-1804,0-2399-046%

The Result of Calibration

Certification No, 33525

20 May, 2025 Page : 2 of 2
Standard HOGE. GAGE MO 1425 TESTED ANEMOMETER
Ultrasonle Amemometer | Pressurs | Vaoume | Velocity Veloeity Correction

sk w B0 | fnbebian | mises miee nviser

1.00 - - - 1.0 o0

anz - = &l 008

.00 2 = & 20 .00

.04 - . - 70 (IR

o2 - - - i 002

lLm = = = 1.1 -D.0%

1300 . o - 13.0 00

15.01 = = e 15.0 .01

17.02 = = = 17.0 0.02

20.02 £ = = 20,0 0,02

Wind Alolt Plotting Board.
LS. DEPARTMENT OF COMMERCE WEATHER BUREAU

L

WIND DIRECTION TESTED WIND CHRECTION
Q 0
a0 80
180 180
270 210

Canlibeated by @

Mechunical Enginesr

ot

MMr, Watcharapol Subwat

wenanslumuny




THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvil, Bangna, Banghok 10260 'Tel (81-454-2804,0-2394-0469

Calibration Certificate

lssued by . Calibration & Tesl Seclion . Melecrological Instruments Bureau

Dinte of lssue 20 May, 2025 Certification No,  336/25

Page : | of 2
Object 3 ‘Wind speed and wind diraction
Manufacturer - L&l Lastem Mo, :  LAEEFM,131/2563
Type 3 Dieio Logger E-LDG 305  wind speed and wind diraction  DNA 821
Serial No, @ Diatn Logger 20040058  wind speed and wind direction 20040183
Customer : Unjted Analyst and Enginsering Gonsulant Co. Ltd,

B1 Soi Udomsuk 41, Sukhumvit Road
Bangchak, Prakanong, Bangkek 10260,

Calibration Condition - Tempersture 251 °C Barometric Pressurs 10079 hPa

MNATIONAL STANDARD WIND TUNNEL
: Migromanarmater Theodar Friednichs FCO14 Serial Np, 9910719
1 HOOK GAGE ND 1425 Bilt Tube Thandor Friedrichs Type D800,0000 serist 8023
NLST. Test Reference Numbsr 731241460 : Standard Vilociy st 20 - 30 vsan
Ultrasonic Anemometer Model DA-E50-3TV {zensor TR-B0AH)

Sarial Number 110730028 (sensor 120629586)

JAPAN GUALITY ASSURANCE ORGANIZATION :HMNVJI:UIW
oY ‘\H.Ihfj) .

Calibrated by Ha‘htnh\:L Signd: ol
Mr. Watcharapol Subwat M. Pi
Mechanical Enginest

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangns, Bangkok 10260 Tel. 081-454-2504,0-2399-0469

Calibration Certificate

issued by ; Calibration & Test Seclion | Meieorological Instruments Bureau

Dateof lssuc 20 May, 2025 Certification No, 337725

Pagn : | of 2
Object = Wind speed and wind direction
Manufacturer LSI Lastem IB'No.  :  UAEEFM, 132/2563
Type - Dato Logger E-LOG 305  wind speed and wind direction  DNA 821
Serial No. ato Logger 20040061 wind speed and wind direction 20040184
Gustomer ' United Analyst and Engineanng Consultant Go. Ltd.

&1 Soi Udomsuk 41, Sukhumwit Rosd,
Bangchak, Prakanong, Bangkak 10261,

Callbration Condition : Temperare 251 °C  Barometric Pressurs 1008.3 nhPa

NATIONAL STANDARD WIND TUNNEL
* Micromanomeater Thettior Friedrichs FEO14 Seriz No. 8390118
HOOK GAGE NQ 1426 Pitt Tuba Tripoder Frisdrichs Type 0800.0000 serial 3023
MAST. Test Refersnce Numbar 737/24 1460 : Srandard Vloclty at 20 - 30 misec
: Uitrasonic Anemometar Model DA-B50-3TV (sensor TR-G0AH)
Sarjal Mumber 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velociy 2 (2%
Culibrated by - Néjﬂt!!fk sdeK o
Mr. Witcharapol Subwi M. Pisood t

Mechnnical Enginoce

Calibrated by : l-\k-"\ﬂmrxk

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangno, Bangkalk 10260 Tel. 081-454-2804,0-2399-1465

The Result of Calibration

Certification No, 336/25

20 May, 2025 Page : 20l 2
Standurd HOOK GAGE RO, 1425 TESTED ANEMOMETER
Ultrasonie Anemameter | Pressure | Vocumm | Velooity Velnsity Correctlon
mivee hhe 0 | o | mifiec st misee
LOO - = c; L0 0.00
302 = = E 3 002
500 = = = 50 0.00
T.04 = = = T 004
502 = = = 9.0 002
1 ~ b = 1.0 0o
13.01 = = = 131 =009
15.01 = = = 150 0.1
1702 - = 171 008
20002 = = = 20 0.02
Wind Aloft Piotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION
o [v]
a0 a0
180 180
270

Calibrated by N \ .

Mr. Watcharapol Subwat
Mechunicnl Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangnn, Bangkok 10260 Tel. 081-454-2804,0-2399-(465

The Result of Calibration

Cortification No, 33725

20 May, 2025 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Anemomuter | Pressure | Vagumm | Velpeity Velocity Correctlon
mivee laes 20 { ioen IO | EUf3ED misee misee
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Mechanicul Engineer
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THAI METEOROLOGICAL DEPARTMENT
4353 Suokhumvit, Bangna, Banghok 10260 Tel (51-454-2804,0-2399-0469

Calibration Certificate

issued by : Calibration & Test Seclion : Meieorological Instruments Bureau

Date of lasue 28 May, 2025 Cenlfication No. 345/25

Poge : | of 2
Object 5 Wind speed and wind dirsction
Manufacturer @ L5l Lastem 10 Mo, LIAE EFM. 13672663
Type I Dt Legger E-LDG 305  wind speed and wind direction  DNA 821
Seral Mo, - [ato Logger 20080020 wind spead and wind directon 20040182
Customer : Unitad Analyst and Enginesring Consultant Co.,Lid.

81 S0l Udomsuk 41, Sukhumvit Road,
Bangohak, Prakanong, Bangkox 10260,

Calibration Condition | Temperature 251 °¢  Barometric Pressure 10087 hPa

NATIONAL STANDARD WIND TUNNEL
: Misromanometer Theadur Friedrchs FCO14 Serigl Mo, 3810118
| HODK GAGE NO 1425 Pitei Tube Theodor Frigddchy Type 0BD0.0D00 sarfal B0
MAST. Test Reference Mumber 731/241460 : Stamcturd Velocity at 20 - 30 misec
: Ultrasonic Anemometer Meodet DA-BE0-3TV {zansor TR-G0AH)

Sarial Number 110730028 (sensar 120629586}

JAPAN QUALITY ASSURANCE DRGANIZA@N\ - Standard Uahnl}*ﬁm
/
Calibrated by : ‘ijﬂ'vbfd\_. Sigcél: &
Mr. Wilcharapol Subwal Mr. Pisgod ut
Mechanical Engineer

IRNUVATIVE [N TRUSTENT CALIBRATICN | AR

INNLVA TIVE TNSTRUMENT OO, LTI HEAD GFFCE

RN MO0 SO

FATORA || TAMBU BANG B AEG

anovatwe% ”‘“’

Inatrument 5& e u

AMPHOT TANG PEELESARILT TRARAN PROVINEE ML TRAILAN

TEL (M2 18- SR | FAX, (412 160741 Lo “@“—'
Page1et2
Certificate of Calibration
Customer
Mame = UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 25-ACT-061
COLTD Request No - Reqg-2025-1161
Adidross At Sal Udomsk 41, Sukkumyit Roal. Baspeha, Prakenong,
Banpkok 10260
Unit Under Calibratlon Detally
Measurement item = Acoustie Calibrator Class: |
Manufscturer alde Range : 94 dB /1000 He
Muclel SCALI Instruimient Stais : |yed
Serial Murmber : B4065
n UAE EFM. 16772561

Calibration Environment and Details

Temperature {2FH42C)

Humidity ;1502 20%RH )

Bamsmesric Pressure +{ID13 =100 bPa )

Reveived Dinte - 26 May 2125

Calibration Date 1 29 May 2025

Location of Calibeation - LAB | Acoustic

Calibration Procedure < In-house method CP-ACT-42 bused on IEC #942:2017 Elecuroacoustics - Sound ealibrawors

Heference Standarrd Maodel Serial Number Traceable Dhse Calibration
Sound Calibrater 5V 35A 38079 EEI 12 June 2025
THD Multimeter s 1047765 NIMT 4 February 2026
Truceability ! This eartificate providoes bility of [ mized national standard, and 10 the

realization of the intemational System of Units (51)
Note
The reported uncertainty is based on standird unceriziney muliplied by te Coverage Faclor k=2, providing a kevel of

confidence approximutely 95 %

Calibrated By : [ Appraved By : Wi
Mr, Noppoden  Luangies Mr, Pacit Matbmvorm
Service Colibmtton Engincer Calibraticn Engineer Superyisor
Tasue Duate 29 May 2025 5
T <hiced wuaope 1, v ot afite fuvmoasve Inapen Cu, Lt q

N TE-ACTIR ey £ o chate 1742/25

THAI METEOROLOGICAL DEPARTMENT

4353 Bukbumvit, Bangna, Banghok 10260 Tel. 081-d54-2304,0-1399-1465

The Result of Calibration

Certification No. 34525

28 May, 2025 Page : 2 of 2
Stundard HOOK GAGE NO. 1429 TESTED ANEMUMETER
Ultrasonie Ancmometer | Pressure | Vacumm | Volocity Viloeity Carrection
misee Incnm 300 | nches 20 | mifaee mivec s
Lo + = = 1.0 o0
302 = = = 9 a2
5.00 = - - 50 {14
T.04 = % = T .04
902 = e L 9.0 0oz
1101 - - - Lo LA
1300 = - L2 13.1 =0-0%
15m + = = 15.0 0,01
17.02 - = = 170 0.0z
2002 = = x 0.1 =008
Wind Alofl Ploffing Board.
S DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION
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Calibrated by :
‘l\Ie%ﬂﬂmTuL-
Mr. Watcharapol Subwut

Mechanical Engineer

INNEWATIVE INSTRUMINT CALIBRATION LA
INNOVATIVE INSTHEMENT OO, LTO HIAD OFFICE

110 MR 8, S SUNTINAKTNN L) TAMIGIN AR KR

anovatwe%&

ANPHOE BANG PHE]SAMIT PRAKAN FROVESUT 10540 THAILAND netrumant "I

— —
TEL: G021 eS80 FAK (T2 15T R

Prgn 2 0b1
Certificate No | 25-ACT-081
Request No ¢ Reqr2025-1161
Sound prossure lovel Calibratlon Results © Without Adfustment
Calibration Range Withnat Aitjustment (d8) Adjussment (4R} Uncertainty
(dB) Munwared | Devisted vabae | Meawered | Devinted value | (= dB)
08 dB 7 100G He 935 a7 - ¥ ('H TS
Frequency of Soand pressare level
Calibration Range Withaut A L
(Hz) [ Measured (Hz) |Deviated value| Measured (He) (Deoviated value| (%)
4 4B 100 He 1000.0 .00 - - ot
Total Hermonic Distortion plus Noise of Somd pressare bevel (THIHN %)
Calibration Range Without Uncertainty
(Hz) Mensured {%a) Measured (%) (%)
B4 dB 1000 He: 211 - 17
Note :
t tammesin
alifeail icrephone vl convrron
Emi of Calibration
wenaslumunu
KL, wilicar ] 6 Dot Trmsni o L6,

0 PE-ACT O Rew. 04 tsrop dote Y7215



ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT m:_/: i FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ezt
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 L baichibirad
CALIBRATION D519
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240337EA
Calibration Report
Certificate No.: CP2024033TEA Equipment: Sound Level Meter
Operation No.: CP2024070257 Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier)
Certiﬁcate Of Calibration Serial No.: 0006695 (Meter), 394464 (Microphone), 071564 (Preamplifier)
ID No.: UAE.EFM.135/2565
Ambient Temperature: (23+2)°C
i Relative Humidity: (50 +15) %
Equipment: Sound Level Meter Pressure: (1013 + 1.5) kPa
Method of Calibration :-
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) IEC 61672-3:2013.
- . U
Model/Type: LxT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier) 1. Reference standards instrument - _
Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
Serial No.: 0006695 (Meter), 394464 (Microphone), 071564 (Preamplifier) 2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
ID No.: UAE.EFM.135/2565 4)|6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
Pre re humidity an L1-P240022 20 March 202.
. . . K Teerlswsuereat::e '?rglsamiciter PTU30L F0640002 CCD2024010800EA YOAuaqut 2(?2;a
Customer: United Analyst and Engineering Consultant Co.,Ltd. P S
6)|Performance Audio Analyzer UBS03B | Mysesioops | - CB20240035EB 13 February 2025
CK20240069EA 19 September 2025
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak 2. This result of calibration was found accurate as shown on date and place of calibration only.
Phrakhanong, Bangkok 10260 3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
Received Date: 3 September 2024 - National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119
. Reference standards instrument for Electrical function
Calibrated Date: 20 - 24 September 2024 - National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119
Issued Date: 26 September 2024
Result of Calibration:-
Calibrated by: Ms. Juntaporn Kunhakom Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

Approved by:

(M. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Devel t. ]
o Tos NI IPIUAN tenanslumuny

F-CAL-004 Ed.1 Page 2 of 6 F-CAL-005 Ed.1
ELECTRICAL AND ELECTRONICS INSTITUTE —) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

i
ool L

Certificate No.: CP20240337EA Certificate No.: CP20240337EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise 5.2 Time weighting at 1 kHz
2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) (dB) (dB)
(dB) Fast 94.0 0.0 0.1
28.5 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 28.4 Time Period to Reference Record SPL at Deviated value Acceptance limits
C-weighting 28.4 Apply Signal SPL Conclusion of Time
Z-weighting 34.1 (min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range
Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated value Acceptance limits
(Hz) (dB) (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.5 94.0 94.0 0.0 +1.1
1000 -0.1 -0.1 -0.1 +1.0 99.0 99.0 0.0 +1.1
8000 -1.1 -1.1 -1.0 +5.0 104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting A-Weighting Z-Weighting Acceptance limits 129.0 129.0 0.0 +1.1
(Hz) (dB) (dB) (dB) (dB) 134.0 134.1 0.1 +1.1
63 0.0 0.0 0.0 +2.0 139.0 139.1 0.1 +1.1
125 0.0 0.0 0.0 +1.5
250 -0.1 0.0 -0.1 +15
500 0.0 -0.1 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
' '
enanslumuny tenaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240337EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240337EA
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.1 0.1 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1
39.0 39.3 0.3 +1.1

Function : 8. Tone burst response

Time Perl? d to Reference SPL Record SPL at Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.24 0.25
11) High-Level Stability 0.10 0.10

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +1.0
Fast 2 118.9 -0.1 +1.0;-2.5
0.25 109.8 -0.2 .
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-25
0.25 100.9 -0.1

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 134.7 -0.7 +3.0
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
Negative 134.4 134.0 04 +2.0
half cycle
Function : 10. Overload indication
— Measured value (d8) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
122 123 ol Bnaasiaaun |

Page 5 of 6 F-CAL-005 Ed.1

v innovative

Certificate of Calibration

Custamer

ANSULTANT CO.LTD, Certifieate Mo i 1551 M-243

Address

ik Request No: 1

Serial Mumher K6 Premnplifier Mol - PRMLxT2C
n LAEEEM 13 S% - B7ISh
Resalution Al Tk
Calibation Enviranment and Detaily
Tempersure neE2
SORH 12
1013 5P+ 1) hPs
Reuzived Date 16 Juby 2028
Calthrated Dime 19 July 2005
Calil i Procedune n-hosse method CP-5LAMA01 based on 1BC 0167253 - 2011 3 Electroac 0 = Sonnd level meters © Part 3 Periodic ests
Law ab Acomatic
Belerenee Standard
s Brand N raebilly
4123 16T

131 5 Dctober 2023

ed uncen

Appraved By

Rssise Dty

enansla

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.
4. The coverage factor k = 2.00

- - End of Report - -

enaslupmuny
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Numinul efure Adjust After Adiist

t UNCERTAINTY
FAST /A /37139 Level uc ERit (ML ERR

; Cabihratar Setting (1] (dn) (LY (1) (1] (Ldm)

| 114 B 11468 L0 147 .0z | a2

e y Wi SN
2 Seli-generated noise, Microphone installed
VUL Setting
r R Measured UNCERTAINTY
LLE Weightlng {8} (+aB)
A 71 oI
3, Self-generated nolse, Microphone replaced by the electrical input signal device
LUC Setiim
— Memsured | UNCERTAINTY
(+dB)
A i
C i
i i 010
4. Acoustic signal test of frequency weightings | Without Windscreen)
Meviatinn frem virieus Frequescy
VUL Setting UNCERTAINTY
Weighting Respone eurve
FAST /17-130 A C Z
— {+dB)
ST Serting a8} ity (s
1 02 [ 160
14 1 oo 160
1 ] [
1 1 15 i 0
lay

s relaiod oy 1o the (b palibanted. The cenl




PRROVATIVE INSTIURENT CALIRILA TION | AR

-

INKEWVATIVE INSTRUMEST CALIBRATION AN

INRAVATIVE BSETRUMENT L0 LT HEAD (VR L - Ao Ah TRHYATIVE IRSTIRUMENT 000, LTI HEAD OFFICT A
T MO0 1T, FOESENTINARCIRA 11 TAMBUN DANG KATL, lnnO\fa'tWe s_iﬁm_ A b T MO 1 SO0 INTISAREIRN |1 TAMTICN BANG RAGCL nnO\fﬂtl\le
AMIHICIE HASE PRIESAMUT PRARAN PROVINGE 1230 THAR AKD instrumant '4/;;3\ e 2okl il AR DA NG PTLESAMLTT IR AS ISUERVENE 1 10540 THATLA%T instrument
it CaLRATII LR FALIBRATION LisaRATEAY
THL 100021 18R | FAN: 0002 |15 TN ey TEL: a0 tb-2 bl ) FAR (et 2 11710 L)
Page 36
Cemificate Mo 25-SLM-243 Certificale No
Regues No Rieg- 231633 Riodquest N
. 7. Long Term Stability
5. Electrical signal test of frequency weightings, Weighting netwark respane with relative o 1 kHz
LUC Seqting Measured
Deviatbon lrnm various Frequensy UNCERTAINTY
UNCERTAINTY FAST 1A/ 37139 vee
FAST/37-109 Welghting Respone curve
STI Setting [{1] [+ dm}
ST Setting A (B} (R (B 12 a8}
63 1k 01 0o 00 et L
Firal H4n
125 Ha 0.1 ®o (7]
Deviated Bo
15 Wz 0.l 0g (1]
Sl M i1} [ B. Level linearity on the reference level range
R F7 " w G UL Setting Anticipated Devistion
FAST /A7 ¥7-139 REF e ERR
2000 Hz ol ol [
ATHR (o) (B ) [ 4am)
Wl 1] an 0o
KiHa 13000 (R0 (1T an
00 Hx ad o ol 134,00 - 140 [T]
16000 He an L) a1 L2000 129 (=11 i
1200 124 1240 i
G, Frequency and time weightings at ki LrLan e 1o o
ULC Selting STD Mensured e &
UNCERTAINTY L4 i 140 L2
FAST / 37-13% REF voe ERR 1800 I 1o uh
ULE Weighting () [ {dmy {+dB} HEnd 1 1040 it
A Ham Hdn an o i ma b
[ a0 1140 fan I i “ 240 nn
L1 Ll ELT o0
Z 114.00 140 o0
B L Bay (1 30
o B ) i
LU Settlng 51D Menwred
UNCERTAINTY TAM T4 Ta4 B
139 A REF wc ERR
.00 ] w0 o
UUC Time Respane (i) (dl) (L] fxdm)
400 1] (Rl oo
7 1
Fast 1400 a0 L 940 “w 5041 on
Slow 1 1din 140 o ox S0 4 il &b
Ley 1400 il o 49,00 " 0 an
4400 44 # ol
30,00 W 01
3800 i 38 a3
300 3 a4
nenslaimy lay
Thor vl et ity 10 he it el Tho ontificate shal 7 st il weliat 'ura&g\--am\- |..3...,; o }'"1" Tt rowlin faned ovky. 1 ihe e alibrscdl. The coricate shall not be sopradced excapt in full witheut wttes mmuoeutcgmnug: In?nl\mul \qyﬂu

T8V A1 R 06 Bt ol 170235

INNCWATIVE INSTRUMENT CALIBRATION LAR

OV ATIVE IRSTIUMENT 4, LTI, EAL (FFICE

o - - -
sieriisials s S anovatwe Hlacwrn
AR PR PULLSASILT PIEASCAR PRO ENCE (i THAH AND instrumant

TEL: i

St | FAR (6610 2E 1T

INRCATIV T INSTRUMENT CALRIATION | AR
IRV ATTVE TSTRUMENT £ LTH, HEAD OFFICS
P A L SEM LIS TIRAREIRA |1 TAMRCIS BA RN K AN

M BARE P SAMLU | FRARAN

TEL

30 iR | AN 0021 167

ROV TNCL (IS0 THAILAND

FRTUR-EL M R 36 Tt e

V nnovative

instrument

Page 66

Certalicae No I5-5LM-143

Request No Rog-2025-1633
9. Level linearity including the level range control
VUL Setting 5TD Measured
UNCERTAINTY
FAST/A REF (A8 ERR
VLA Runge (dm) Ty iy (1]
a.10 423 L8]
3139 0.x
14 1an 1
10, Tone burst respanse
VU Serting 5 Anticipated Messured
UNCERTAINTY
Tumehurst Rel e ERR
LU Tine Respone (L] iy iy (] {xdi)
0 1350 1349 0.l
Fust 2 10 ury 03
025 10%.0 1088 02
20 (R 1285 0l
Shiw 29
2 1nen n8% €2
200 1260 1280 0o
SEL 1 ({5 W0 og
01 10 909 Al
11. Peak C Sound level
VU Setting Amticipaled Measared
UNCERTAINTY
FAST ! C(95-142 REF ERR
) iy i 2 dl)
Camplete cyce 1374 136.8 {1
Pesitive baif cycle 1364 362 G 24 ox
Megstive Imlf eyele 1364 1362 024

lai
The resalts redated anly 1o fhe Inen calihrussd, The ieifiate sball i b sepmbicesd cxrpi 1 il imvvmere Ratratiiein L, LI q

L without wriites apy

FMTH L3001 M 06 Tk e 17224

Cenificate No 25-81M-243
et My Req-2015-1631
12. Overload indication
TUC Seting Measured
UNCERTAINTY
FAST/A/3T139 o
STD Sering [C14]
Postiive soe-half cycle L
Negabve one-halfl ey e
Dievimied (] 020
13 High Level Stahility
VLI Settimy
UNCERTAINTY
FAST /A 37139
ST Setting (L] (4 dity
nitial 1380
Final 1380
Devimed o

Tl wlin webased maly 164 the tsemm calitwared .t cenaficaie shill ot

End of Certificate
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INNOVATIVE INSTRUMENT CALIBRATION LAR

IBNOVATIVIL STRUMEN T €0 LTD HIAD OFPaCL

TN IR I, SO SUN FINARCRN §L T ANIIRON AN KAL),

AV AN PHLISAMTT AR AN PROVINGE [0S0 THATLAND

TEL (ki 21 1650601 AN G 211 h-TH40

\'/innovative

Instrument Z i
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INNOVATIVE INSTRUMENT CALTRRATION LAD
NNV ATV INSTHUMENT U, LT HEAD OFFICE

V nnovatlve
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Certificate of Calibration

UNITED ARALYST AND ENGINEERING CONSULTANT COLLTD,

B1 Soi Udomsuk 41, Sukbumvit Rood. Rmgehak, Prakanong, Banghok

li2e

Unit Under Calibration Detaily

Missirement ivern’t
Mumuluctures
Model

Serinl Number

(1H]

Pissalution

Sound Level Meter

LARSON DAVIS

+ Lel2

0006754
UAEEFM 032566

ol dn

Culilwution Environment snd Detaibs

Tempermure
iy
Buromutric Prosun:
Received Date
Calibmed Date

Calibeutlon Procedure

BRFE R B

t SUAARH & 20 %HH
[RUIER TR
+ 1 Murch 2025

+ 4 April 2025

Micraphnne Chass

Micruplions Model -

Micrphone SN
Preamplifier Model
Preamplifice S0

Instrument Statun

Certificate No ¢ 25-5LM-130

Request No1 Reg 202540718

5

JTTAM
Mgl
PHMINT2C
073K2

Lised

Inehoze method CP-51M-01 Based on 1EC 6167230 2013 Flectrancousics - Sound level meters - Part 3: Periodic sesis

TR MO0 LS00 SUSFIRAKEIRS |1 TAMBUN BARG KA
ANIFECE: BANGE L SANELTT FRAKAN PO INCE 1850 THAILASD instrument
FEL. URRHITE 1S | FA: (600021167140 it
Page:2/6,
25-8LM-130
Reg-2003-0718
L. Indication at the calikb check freq Y
VUE Setting Nominal Befare Adjust Alter Adfust
ERTAINTY
PAST [ A/ 37130 vl e ERR (1Y ERR
Calihrutor Setting am) (10 Ay ) (] L4 dB)
N0 Ha 114 dB AT (AT 114 (JER ) I L0
Nore = Absolute sensitiyity wus established by the use of Sound Calihestor Brand SVANTEK, Model SV 134, SN, 58079

2. Self-generated noise, Microphone installed

VL Serting
FAST/ 37430 Measured | UNCERTAINTY
VLT Weighting (@B} i L dB)
A 224 [T
3. 5eif: d noise, Microp! replaced by the electrical input signal device
* Setting
Measured | UNCERTAINTY
FAST /37130
LR Weeighting (C1) {£dB}
A 81 ain
(o 274 ol
2 K a1
4. Acoustic signal test of frequency il (Without Windscreen)

Location of Cslibriice ¢ Lab Acousic
Reference Standard
Insmment. Hrand Wode] &N, Pue calibrution Tracehility
Standand Mi ji 1 Z249RS 25 Jume 2028 HIMT
Al Generator Symniek Svand0] m 15 Diclober 2023 WEK Electric
Nate
The repored uncentainty is basad on sandard uneenainty muhiglied by e Coverage Foclor & =2, providing a level of oondidence spproximutely 95 %,
Coutihruted By 1 Appruved By :

Mr. Moppadin Lusgart

Service Calibration Engineer

Tasme Dute @

Mr. Pacit Mathavom
Culibiion Engmesr Sipervisor
4 Aqil 2025
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INNOVATIVE INSTRUMENT CALIBRATION LA
INNOVATIVE INSTRUMENT COL LTI HEADONTICE

TR LS

MARDEN || T AMEIGN SN ALK

AMIPHEE BARGTHLT SAMUT PIAKAN UROVINCT |05 THATLARNT Instyumant

Vlnnovative ilae-waa |

Nsraimem Co_ L8

FATHEEL ) My 1 e e 11220

——eEm
ke S T AMEMATINY

Deviation fram variou Frequency
VUIE Setting UNCERTAINTY
Welghting Wespone curve
FAST /37139 A C z
(adm)

STD Setting (| (dB) (i)
125 Hr B 04 i 0D
1000 He [} a0 (1} Dl
AT00 Hi wi 02 01 (]
H000 H 14 13 -1l (%]

enaslupIuay

The nvauhts related only 1o the wors calioraind. The cornficate shall o be neproduced excepe in Al withmat wnitten approval of the Innovailve Insrment Co,, L8

FRET-SLA01 A0 bows shaie 11378

ENNOAATIVI INSTRUMENT CALIBRATION LAT

A A J
R

innovative iacwra 2%

NI A TTV D TS THIMENT 0, LTI HEAD CFFICE

SOOMOO LSO SENTINAKCUN () FAMINS A NG KA, ey
AMPHIHE AT LT SAMLIT MEARAN MROVINCE 1080 THAILASD iR ument z’ Y L m——

A AETION LASCRATONY

THL: UBBNIT] AR | FAK: IGE2E-Th

TEL T8 | FAX (KR 14T 140
Puge: 36
Cemificae No 25-SLM-130
Reguess Ko Req-2025-07 14
5, Electrical signal test of frequency weightings, ghting network respone with refative to 1 kHz
VU Setting Deviation fram varlous Frequeney
UNCERTAINTY
FAST /37108 Welghting Respome curve
ST0 Seithag Ay iRy Al L+ dR)
A1 12 an it}
125 Hy A1 o0 a0
250 1 R (i) iz}
500 Hx Lt LI g
DI He i ol o 00
i He a an an
4000 He o al ah
B0 He an ag an
0006 1 a1 il il
E. Freguency and time h at 1kHe
UL Serting 5T Measred
UNCERTAINTY
FAST/ 37130 REF (s ERR
UUC Welghting (il oy ) [E31]
A 11400 140 o
c 11400 140 o0 020
2 1400 140 0
VUL Serting AT Megsurrd
UNCERTAINTY
A REF e ERR
U Time Respone G} () (] (B
Funt 14 1o i
Slow 114,00 1 00
Ley 11400 1140 i
The e relabed anily i dhae it Thll, wiihat Insmesest Co, Lid q

PAIBESEME Ry 6 B s | 1228

Page: 440
Ceificale No F8-SLM-130
Resquest v e 20507 15
7. Long Term Stability
VUL Serting Measieril
UNCERTAINTY
FAST (A1 37139 ve

ST Santing (dB} (= dB}
Iratial 14
Final 140

Devisted iy
B. Level linearity on the reference level range
LU Sesting Anticipnted Deviation
UNCERTAINTY
FAST{ AV IT-EM HEF (MU ERR
STD i iy iy any i+ dity
13900 i 1390 o
13400 134 1544 o
12600 13 T an
12400 124 1240 [T
N 1 1] o0
11400 13 1ag 06
LT m ] na
10400 104 (1] (]
45,10 an a0 L
a4.1M w4 aan na
o ] . (1)
030
HA0i 7] 40 a0
T L %0 o0
TN 7 740 na
LAt (L] 420 LE
) 7] i i
9 50 00 u
S 54 A0 uh
4200 au 490 LR
440 4 Ml ni
39 kL] 1 0
IR0 k1] 184 s
la
The abead cnnly b oo i i 4 ! T =l enpept n R withomt wrinien agprood of IIkgﬂﬁ']Ninlnﬂnﬂququ
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INNOVATIVE INSTRUMENT CALIBRATION LAT

INKOVATIVE INSTHUMENT CALIBIRATION LAR

TRV ATIVIL IS TRUMIRT 0, LT HLAD PP L o - % N IRNEWATIVE INETILMENT (O LT HEAT OFFIC L 3 =
128 ML) 1, SOESEETINAKORN 11 AN HAKE KA innovative ilacwa 10 S, SO UNTIRAKCORS £ EARIBON AN KALD nnovative i
ASIIHUE SA%C PHLTSAML T PRAKAN FOVINGE 10500 THATEANE Instrumant g e AMEHIESE TANES BLESAME T AKAR PILON INCT M0 THATLANT ingtrumant S
: CaLsamiri e Lz i LR 000
FEL) 18060021 1 B8 | FAKS (0021187140 i TEL 00002010500 FAN: (60121 1e7| 40 ]
Puge:5/6 Fage ifts
Centificate Mo 25-51.M-130 Comifiome No.© ¢+ 25:8LM-130
Rexuest No Req-2024-071% Reguest Noy Reqr 20250718
12. Overload indication
9. Level linearity including the level range control
UUC Setting Memsured
LUC Senting ST Mensured UNCERTAINTY
UNCERTAINTY FAST /A 1374139 e
FAST/A REF e ERR
STD Senting 4B} (B 0]
ULC Runge (i) 1 (41) | £l = -
Pasitive ane-hall sycle L3
4350 436 1
1713 oM Negitive cne-hall eyele 1423
1%} 140 (TH)
Deyiaked o0 .20

10. Tone burst response

UL Senting 5T Anticipated Measured
UNCERTAINTY
ALY Toachurst Ret uue ERR
UL Time Respone fms] (L] ) ) (30 ]
m 1350 1350 09
Vast 2 i) 17E 11
25 losa g 03
m 1284 1285 4l
Blow o
2 neg (L1 4Ll
2K 1290 1281 01
SEL 2 (L] I ad
(25 (b 1008 aa

11. Peak C Sound level

UUC Seiring Antleipnted Mesatred
UNCERTAINTY
FAST -142 REF e ERE
ST Seltimg 4By 1dR) 4R} £ dly
Comnpleie cycle 1374 134 <17
Poitive hll gyile 1364 1361 <130 a0
Negative bl el 1364 13461 30

I.Bﬂﬁ'li‘bjﬂ’wqu

The bewalis reted il 1 e s cullirnted. The cxvtificale sl e be repnsdiced sxcep s Gl il welites aprpeovsl f the e Sesimmer Co. Lid
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\/ nnovative

Instrumeant

TN M 8L
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13. High Level Stability

VUL Serting Measured
UNCERTAINTY
FAST /A1 37-139 e
ST Settlog [ (e
Initisil 13RO
Fnal 1580
Deviated an

Endd of Certifleate

ennslununu

The iy ebaieil dnly 1o the e cadlraded The erillcans shald s e sepdiced et be Tall, il wliem aggrenal of he il I
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INROVATIVE INSTRUMENT CALIBRATICN LAR
INNOVATIVE INSTIUMENT C40, LTI HEAD OFTHCL

T3 RO XS SN TINAKURER |1 TAMBGIN ARG KA.

anovative

AMPHOE BANG IHLESAMUTTRARAN MLOVINGCE RS0 THAILAND Lo AR AR IHLESAMLT FIAK AR MU0V INGT 5050 THAILAND Instrument
il
TEL: G021 e SR | T G024 [0 TEL 0021 10 A0 PR (M2 T L
Certificate of Calibration Conlficmy N0 ¢ 25SLM-129
Ieequest t Reqrd0250M17
Cortamer q Na o 202507
1. indication at the calibration check frequency
MName: UNITED ANALYST AND ENGINEERING CONSULTANT €0, LTI Certificate No : 25-5LM-125
LLC Setting Nomsial Wefare Adjayt Alter Adjust
Adddress &1 Sl Uldomisk 41, Sukbentnvil Rosd, Bargebak, Prafasong, Banpkok Requist No @ Heqr J025-0717 UNCERTAINTY
FAST /A /37138 Level o ERR FRR
260
Calilsratar Seifing famy (dmy my {an} {any (SR L]
Unit Unaler Culihration Detalls
1M} Ha L 14 4B 1376 niy o6 113K [T a
Measirement flem : & Bound Level Meter Micruptene Ciass | 2
Rate Albsoluge sersitivily wis established by the vse of Sound Calibrawor Brand SYANTER, Mode] SV 354, SN, 38070
Matmalseturer LARSUN DAVIS Murephane Modd - 372404
Madel 1 lamt Microphone S/N 1 346504
Seral Ninpber CHETSS Presunplificr Mode | PRMLAT2C 2 Sel(jeneraled nolse, Microp!
ik sy . UUC Setting
m UAEEFM 03172566 Prearplifier &N (73884 Mensured | UNCERTAINTY
FAST / 3y
Resohution it 4n Tnserument Status Used
i
Calibratinn Envirowment anid Detuily el (LT Ly 118
A 17 al
Tempeniers: BT
Hramidity S0 %RH < 20 SRH 3. Self-generated noise, Microphone replaced by the electrical input signal device
Barennetrit: Paessone ERURNE T UUC Setting
Measured UNCERTAINTY
Received Date 24 March 2005 FAST / 37-139
Calibeated Date 4 April 2024 UUC Weighting iy {4+ dH)
Calibeution Procedurs : Inchouse method CP-SEM-0F hased on 1EC 61672-3 : 2013 Electroacoustics - Sound lovel meters - Pan 3: Periodic 10515 A 93 L
Location of Calibrative = Lalb Acoustic [+ Bt i
Relerence Standusd Z 3.1 e
Instrmest Brand Model SN, Due cafibration Tracehility
4. I f i
o [y— F— e e P T Acoustic signal test of frequency welghtings {Without Windscrean}
Dieviation from varios Freguenicy
Audic Generatir Svamek Swarrkll| (Rl 15 Oy 2025 WK Elecitic UUC Setting. LUNCERTAINTY
- Wedghtlug Respone curve
Sate FAST/ 37-13% A (S 2
The reported umpettinty |s based on standord uncertainty malliphicd by the Coverage Factor & = 2, praviding o |evel of confidence spproximasely 95 %, ST Senting faiey {am) (i) {aany
125 Ha 02 02 02 e
10 e i an n [t
A000 Ha 08 (] E L2
Calibrated By : m Approved By ¢ B0 Ha 11 1o (N1 [1&)
MIr, Moppadom Luangan Ml Pacil Mubavam
Service Catibrmion Engincer Calibeulion Engineer Supervisor
Tavae Date 1 4 Apeil 2025
la la
ihe ressbn relted anly 10 the The cemificats In il witheat althe n L q The resalin reted ondy 14 e e caliiraned, el o o e eyl fill, o nf he o L Q
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INKUVATIVE INSTRUMENT CALERIA TION | AR

IRNL A TEVE INETTRUMENT COL LTIL HEAD OFFICT

TN M B, G001 SUSTINAKIRN L) EAMBION BANG KAED,

\/ nnovative :

AMTRHCHE AN 1L ESAMUT PRAKAN MOV INCE RS0 THALASD instrument

INNOVATIVE INSTRUMENT CALISRATION LAR “. -"I r-..,r

V nnovatiueiam

G THALLANE instrument %

INDVATIVE INSTRUMENT (O LTI HEAD CFFICE

arfas

TN NHOED 1L SO0 SURTINAKORN |1 TAMDNIN BANG AL,
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ABIPHICHE FLAREE PHLTSAMUIT FRAXAN PROVINCT W

CALBRATI LACRATI
THE 00 002 SO0 0 T (RHI-2 1T 41 TEL: M T8 B S800- | TAN (660211573410 il
Page |4/
Certificate N 25510129 Centiflcats No 25BLM-I29
Heguest N Rey-2025-0717 Fegwest No Req-2025-0707
seabsd s . 7. Long Term Stability
5. Electrical signal test of frequency ghting network respone with relative to 1 kHz
ULC Setting Memured
VU Setting Devistion fram varios Frequency UNCERTAINTY
UNCERTAINTY FAST /A SIT-139 (Ui
FAST i 37439 Wlghting Respone curve
STD Setting [yl (£
STD Seitimyg A (4B} C{dB) I (B (R i
63 He 4.2 i1 0.0 nitial 140
125 ¥z 1 i o = HAS
Devinted oo w10
280 Hz =kl o A1l
S0 M 41 g [iti} 8. Level linzarity om the reference level range
= ULIE Setting Antielpated Devintien
1000 Ha ag o o 020 UNCERTAINTY
FAST/ A /37-139 REF Ui ERR
200 Ha ad ad 1]
ST 1Ny (] (] (i8]
S0 1 an ol i)
130,00 [E B oy
00 Hia Al £ 1] %] 13400 134 (] an
16004 1 ) i A 12000 120 1260 oo
12400 124 240 as
Frequency and time wesghtings at 1kH (WX Ly 0 (1]
UUC Serfing ST Mensared (SRR} A Ao ag
INCERTAINTY
FAST 1 37-139 REF vec [t [IER T Lo (L] L
ULIC Waighting (i) [ (B} {2 aB) 10,001 14 T [T
A 1140 1140 i S a9 Lt 1
o 4
© 11800 1ap [ 020 S o s e
= 5 =y Ak | 1t
4 LIEENH (AEN) g
400 “ 9 0
™ " 4
WUC Serting sTD Measured » e ok
TR0 e ns “l
31BN REF e ERR
T @ Lt anl
ULC Thne Respune iy {amy (B} [+ amy
s400 o 15 il
st (T 1an of
= ™ sy 0l
Slaw Ham 1140 L] om T 54 oo il
|eg 114 140 ol oo a _0 W
am ] A nl
w0 E4] Wi s
lai lai
e s pababed anly in o i, calibrniel. | cortificate shall am e ropeodiced sxeept in 8, aithout wiltien appeavel of the L e Innmes O, L q e h aiibrated, [he certificate shull il wiltout ol the manarive hmsrsmers Cn, | ad

INROVATIVE INSTRUMENT CALIBRATION LAR

FRA-TIO LA e [ B e 17228

TN Ry B0 e s |

INNOVATIVE INSTRUMENT CALIRRATION LAB

CVATIVE INEERLMENT OO0 DI HEAL 08 FICT . IRNOVATIVE INSTIUMENT (O LTI HEAD OFFIC L - _
TRI0NRCHD Y, SO0 SR TINAKER®S L TAMBON BANG KAK Innﬂ\fa'tl\le T LA MIOH 11 SOESUNTINAKERN 11 TASUON SARG KARL Innovatluem’
AMISHOE BRANE FHILESAMLT PIRARAN FRONVISET S0 TIIAILANE e Ui AMPFIEIE AN PHLTSAMLT FRAKAN PROVINEE M0 THAILAND Instrument .
TEL AR eS80 0 DA 020 T4 TEL D21 163060 | EAX, 1012116710
Certificae Mo 3ELM-120 Ceriifcate No 25:ELM-120
Reguest N 20230717 Fegest No R 20290717
12. Overload Indicatlon
. Level linzarity including the | i e
9. Level linzarity including the level range control VUL Setting r—
ULIC Setting ST Mensred UNCERTAINTY
UNCERTAINTY FAST/A137-139 e
FAST/A REF [UEw ERR
ST Betning i) 1]
VU Range id8) (L) (L0 1+ dB)
Pasitive one-half cyele 1435
4am 448 ol
1w 00 Negative vne-hal{ cycie 1435
114 1140 an
Peidied il
10. Tone burst response
LU Setting L] Anticipated Measured i
PPty 13, High Level Stability
ALNTIN Tonaburst Rel Lec ERR 1€ Setting
VL Time Revpune () (i) am ) (£ FAST /A 737130
20 1340 1350 oo ST Setting
Fasl 2 HED "Ly Q3 Imitial
024 180 GG <4 Firal
2 1286 1285 A e
Saw 130 Deviated
2 150 LA Al
260 1290 1290 oa
SEL 2 lma loss <.l
024 1004 s 42 End of Certificate
11 Peak C Sound level
LU Setting Anticipated Mesured
UNUERTAINTY
FAST /! C/95-142 REF Ui ERR
STD Seitlng (im) B} ) (=amy
Conpleie tycle 1374 1367 ik}
Positive half cycle 1364 62 20 220
Megative fulf cycls 1364 1363 020
lai lay
¥ rosiln molatod vl 1o e t shall ot he 1 d avpept in Bill, 1L the fancwativy Iratrment Co_ L q The sesuites elatend ssly 1 e et ealibiied L, ittt sl ol tet Inpesative nremmere Cn, L3
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EES

Envi Equipment Service Co., Ltd.
110¥254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 09K 362 9152, 089 478 TBRS
E-muil; sales@envi-ees.com

Certificate No.; E25-060064
Page: | of

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engincering Consultant Co., Lid.
Address ﬂalnn.‘i:md?aa:ok 41, Road, F h
Bescription of Equipment Console meter
Manufacturer Apex Instrument
Model Number XC-572-V
Serinl Number UToTeas
IDControl Nou UAE.EFM 154/2550
Ei C il (25+2)°C
Humidity (502 15) % RH
Cal. Dute 2362025
Issue Bate 23062025

Calibration Method or Calibration Procedure Used

L5 ET'A Methed (1insed State Environmental Prosection Agency)

This enslicate @ iracenble W natonal standand, wisich realize the wnits af
Result of Calibration

This certificais muy nol o repeodioed olier tum ks ull exceps with peios Written opperval of the Technicsd Mannger, Ervi Bauipmant
Service Company |imiied

Syitern of Unliz (151

These reponted e 0 wcoverage factoe of k=2, providing a 95% confidenes level

Cafibrated by~ : Mr. Sanyn Sungnil Approved by

(Mr. Mana Fuekhad)

Centificate No. ; EZ5-060064
Page 3 of6

METHOD 5§ CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

wheslimunu

S-POINT METRIC UNIT
ot i |
Consale Model
Niikber XCSTLY Std Temp 293 K
Consale Serial Calitration
Number 0707048 Referance No, SERIS-S6006 Bid Press Tl mm Hg
DM Model " Barometric
Nandier SKISEX P i T56.66 mmHg K: 0,386
DGM Serial Calibration
Numbée OOOBSTIS Metes Gaanitsa Lom Console Leak Check | PASS
Calibration Data
Resulis
Standardized Dain Dry Gas Meter

Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Valne | Varistion | Std & Corr | 0212 m*/min Varintion
(Vistat)) | Qi) | (Vi) ] (Qwiwa) | (Y] (4Y) (g (&Hg) (LHa)

m | m¥min w’ : mmin mfmin mim H:0

0136 LX) 0136 | 000 0.998 4 .01 47.763
0137 oot 0136 (N 0997 L3 aoan 48027
0137 0ile 0137 nols 1.998 Lol LO16 46,435
0137 | e 0036 | 0.016 | 0.99 o6
0274 0.0z 0171 L 9% (LEUL
0274 0.020 w270 oo L985 g
0276 | 0026 | o260 | ooz | bers 0.026
276 0026 0026 0974 -0 0026
0276 0.030 0029 .966 0018 n029 0033
0276 0.030 0.629 1.964 020 Lo2e 0082

1984 | Y Avernge &_H’k:.

| Avernge
Note:

For Calibration Factor ¥, the ratio of the reading of the calibmtion meter 1o the dry gas meter, ncceptabie
toferance of individual valies from the nverage is £0.02.

For £&Hg, orifice pressure differentinl that equates to 0,75 cfm (0.0212 m'/min} al stundard tempers
pressure, acceptable folerance of Individual values from the average is +0.2 inches (5.1mm) H:O,

Wil

EES

Centificmie No. :
Page

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
S5-POINT METRIC UNIT

sole Infarmuti

E25.060064

:2of6

ComoleModel | yosny | |pate |Time | 23062025 | "W | | saemp | 203 K
Console Serinl Calibration ¥
et 0707048 Reference No, | SEis-060025 Std Pf 760 | Hg
DGM Model 5 Barometric
N IiK}SEx | | Pressure T56.66 mmHg Ki 0386
IMGM Serinl Calibration
Nebstir HHNSTIS PO aAnis 1001 Console Leak Check | PASS
Clalibrn
| Run Time Metering Cansole c Meter
nem Outlet | Outlet | Outlet | Outlet
Orifice Volume | Volume Temp | Temp Volume Volame | Temp | ‘Temp
Elapsed DH Imitinl Finnl Initinl | Final Inmitinl Final IEnitinl Fimal
(8] (Pa) (Vi) (Vi) (G} () (Vwi) (Vwi) (L) {bw]
min mm HO m' m’ © c m’ o | € "
1243 130 | 1494065 | 1494305 30 30 | MB24808 | 31838780 | 27 21
12.48 130 | 1494505 | 1494445 29 29 | JIB3RTHO | 3IES2T46 | 26 26
68 264 | 1494453 | 1494593 20 | 29 | 31853544 | 3167534 6 26
68 2600 | 1494593 | 1494723 2 29 | JIBGTSI4 | MIAE14TH 2% 26
14.00 400 | 1494744 | 1495024 1] 20 | 3IBH2562 | 319.10360 26 26
13.95 40,0 1495024 | 1495304 9 29 319.10360 | 31938016 16 16
10,43 T 1495317 29 319393096 | 319.66846 15 15
10.42 700 | 1495597 W 31066846 | 319.94278 8 28
%13 Q00 | 1495888 | 1496168 9 20 | 31905310 | 320.22582 25 25
9.11 000 | 1496168 | 1496.448 0 30 | 32022582 | 320.49780 25 25

enaslupIuAy

Certificute No. : E25-060064
Page :4of6

Std Temp 293 K

gmh’-s-rhﬂ kb nCl“mbmthqu Std Press 760 | mm Hg
Rods | gammx | |Bee 75666 | mmHg | | K 0.346
ﬁ:‘:"‘“' 00005715 f"!':'r’:;":m 1.001 Console Leak Check | PASS
| Calibrution Die; 1342025 Calibration Reference No: HER2S-D60026
Meter Gamma vs Flowrate
1010 < ==
!
|
L0 |
[0 ——
g _ 0,996
g 05 ¢
E | ——Cummn Y |
< | | 4 - hax Allow Y
g | | | Min Allow Y
£ om | | |
|
: N
| I
0574 N,
0970 1 X
\
N\
0.965
0960 ! |
D00 G005 0000 0615 0820 0025 0030 0.09%
Flowrate Standardized & Corrected (m¥/min)
Conaole Serink DTGTME
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Certificate Mo, : E25-060064

Page :5ofé

i WVEFs it
Consale Model — 110
Nirstier XC57V Date | Time 206225 AM Std Temp 293 K
Console Serial Calibration
Number 0T07TME Refe No. SERIS-060026 Std Press Tl mm Hg
BGM Model Barometric
Humber SKISEX o 54 756,66 mmHg Ki 0,386
DGM Serial Calibration
‘Nomber 000RSTIS Meter Gumma oo Console Leak Check PASS
Culibaativn Date: TA6-2025 Calibrution Reference Ma. SER2F-060026
Meter Pressure vs Flowrate
o040
04135 |
| |
i 0.030 | —oa |
R (7]
it 0025 | | 26 |
= ,//“f |
<L
a g 002 o
E E 0015 | |
Eo -
E
o0 “Baon
0.005 |
T 1 RS RS TTSS EUM | BT SN St
nooa 24,000 40,000 60,000
DM Orriffce AH (mm H200
Conzale Serisd RN Cromasie Model

ENTECIH

“'"“’g.a i

Regin

Instrument description
Instrument model H
Instrument serial no. H
Control unit serial no.
ID no. or control no. H

Calibration Certificate

NSCTISI TS 17025
CATRARTION 0157

Certificate No: G 680378
Date of issue : 12-Jun-25

Flue Gas Anaiyzer
Testo 350 New
62285477/0420
03458307/0420
UAE EFM.090/2563

Manufacturer Testo SE & Co. KGaA

Probe description -

Probe madel H -

Probe serial no. H -

Customer name 1 United Analyst and Engineering Consultant Co.,Ltd.

Customer address @ B1 5o Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Total pages of certificate : 2 Pages

Receiving no. H 1-252038

Receiving date. H 05-Jun-25

of calibrati Gas Calib Oxygen 2,50, 9.984, 21.01 %val, Carbon Monoxide 80.45, 302, 1007 ppm,

Nitrogen Dioxide 30.68, 81.8, 202.6 ppm, Nitric Oxide 30.0, 151.8, 322.5 ppm,
Sulphur Dioxide 50.36, 100.7 ,600.8 ppm, Carbon dioxide 39.9 %Vol)

Condition of UUC. i Used

Ambient condition All of the Measurment ware caried out the stabilized labotary

Calibration place

Calibration procedure no :

123 +5°C
55 + 15 %RH

Temperature

Huridity

17/121 Soi Ngamwongwan 47 Yaek 48, Toonasonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no, WI-CL-28-C

The calibration certificate expanded vncertainty of measurement is staled as the standard uncertainty of measurent

Multiphed by coverage factor k=2, which for a normal

is to 3 coverage ility of . W 95%.

This certificate is applied only to item under test Environments| condition.

This Catibration Certificate may not be reporduced other than in full except with the permussion of the issuing faboratory.
Calibration certificates without signature and seal not vald and The resuifs refate only to the items tested/calibrated.

This calibration certificate documents are tracebifity to national standards, which realize measurement according (o the.

[Intemational System of Units (SE).

Date of calibration H

FM-CL-09-C Rev.8

Entech Industrial Sclution Co.Ltd.

12-Jun-25

G2 s

Mrs. Nongluck Wongsettee

ﬂw,mM/a—_

Mr. Kwanchai Khamdoung

Calibration Technician Technical Manager

Issued Dale 26/0

lonaslumuny

page1of 2

17/127 Soi Neamwongwan 47 Yaek 48,

Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 02779 8888 Calibration@entech.co.th

Tax 12 0105536036591  www.entech.co.th

Certificate No. : E25-060064
Poage :6of6

THERMOCOUPLES SYSTEM CALIBRATION

Console Model Number XC-570-¥ Date Time 13062025 | DD:1IS PM
| Console Serinl Number oo Calibration Reference No. SER5-000026

DGM Model Number SK25EX Reference Ther DIGICON

DGM Serial Number 00008715 Serial Number 153169105

Meter Box Model Number JENCO 765 KF

Meter Box Serinl Number JC 15588 |

Console Thermocouple Simulator

Channel and Meter Box Chunnel Ti Reading (*C)

test potnt <180 | 250 | 380 | 93.0 | 149.0 | 260.0 | 3710 | 4820 | 593.0 | 8160 | 10380
Stack <17.0 | 240 | 380 | 920 | 470 | 256.0 | 366.0 | 47G.0 | 5850 | BOS.O | 1036.0
Aux -17.8 | 240 | 380 | 920 | 147.0

Probe -17.0 | 240 | 380 | 92.0 | 1470

Filter <170 | 240 | 380 | 92.0 | 1470

Oven <170 | 240 | 380 | 90 | 1470

Exit -17.0 | 240 | 380

Tolerance Range

Stack 1L50%  Absolute Meter + 38°C

Probe 4 30 Exit + 280

Filter + 30%C

Calibration Certificate

ENTECH

wn mé‘ g\,ﬁ’d

Begn

Certificate No.: G 680378

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen (02 ) 2.50 % Val o 241223 linde 27-Aug-27
Oxyaen ( 02 ) 9.984 % Vol €G-0113-24 Nimt 01-Aug-29
Oxygen { 02 ) 21.61 % Vol 6011224 Nimt 01-Aug-29
Carbon menoxice ( CO ) 80.45 ppm CG-0132-24 Nimt 10-52p-29
Carbon monoxide { €O ) 302 ppm 1915/23 Linde 16Jun-25
Carbon monoxide { CO ) 1007 ppm 1870/24 Linde 17-1un-26
Nitrogen Dioxide { NO2 ) 30.68 ppm 283224 Linde 08-Sep-26
Nitrogen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Nitrogen Dioxide ( NO2 ) 202.6 pom 3794124 Linde 23-Dec-26
c Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
itric Oxice ( NO ) 151.8 ppm 0404/25 Linde 09 Feb27
Nitric Oxide ( NO ) 322.5 ppm 1974123 Linde 173125
Suiphur ioxice ( 502 ) 50.36 ppm 2004/23 Linde 17-1ul-25
Sulphur Dioxide ( 502 ) 190.7 ppm 2662/24 Linde 25-Aug-26
Sulphur Dioxide  S02 ) 600.8 ppm 2003/23 Linde 17-3uk-25
Carbon dioxide ( €02 ) 39.9 %Vol 3508/24 Linde 07-Nov-28
Measured room conditions
Temperature  : 233 °C Humidity 652 %RH Pressure 1010.1 mbar
Calibration conditions
Gas Temperature © 23 °C Fowrate : 1,300 mifmin  Gas pressure 10158 mbar
Calibration Resuits (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Vaiues uvuc [+)
T02 (%vel) 250 2527 002 0.15
02 (%Vol) 9.984 10.09 0.106 0.20
02 (%vol) 2101 2113 0.12 0.30
€O (ppm) 80.45 BL 0.55 3.0
€O (ppm) 302 303 1 6.0
€O (ppm) 1007 1007 0 12
NO2 (ppm) 3068 283 178 8.0
NO2 (ppm) 818 80.1 17 8.0
NOZ (ppin) 2026 1997 29 12
NO (ppm) 30.0 29 10 8.0
NO (ppm) 1518 153 12 8.0
NO (ppm) 322.5 321 15 12
502 (ppm) 50.36 50 036 6.0
502 (ppm) 2007 101 03 6.0
502 (ppm) 600.8 600 08 13
+CO2 (%Vol) 399 40.25 035 0.40

Remark : 1 cmol/mol = 1 %vol. 1 ymel/mol = 1 ppm., Sensor (CO,CO2) New.
* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness.”

End of Report

Issued Date 26/

2/%%6
wnanslueuey

FM-CL-09-CRev.8 Page 2 of 2

Entech Industrial Solution Co.Ltd.
17/121 Sci Neamwongwan 47 Yaek 48, Toonesonghone, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calioration@entech co.th
Tax D 0105536035591  www.entech.coth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND -JAPAN) Hac-MrRA
CORPORATE 3: EQUIPMENT GAL AND TESTING
534/4 PATTANAKARN ROAD SO/ 18, SUANLUANG, SUANLUANG BANGKOK 10250 o )
TEL.D-2717-3000-29 FAX 0-2715-9484 CALIBRATION 0038
Cert.No.:  25CH22
Page.: 20f3
Condition of this calibration result
. Y . . 1. Reference Standard Instrument
Certificate of Calibration Instrument SerialNo. [DNo. Cert.No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HAOF0028

ID No. : UAE.EFM.068/2564(EFM.pH.01/64)
Condition As-Received: Used Item

Received Date : 08 January 2025

Calibration Date : 09 January 2025

Reference : 2501-0223WSC-1

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Sci Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method
- CP-CHS by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperalure standard

Calibrated by : Warakorn Lerngagtrakul

Approved by : gﬂﬂf

Approved Signatory

() Pomnthippa Tameyakul
{ ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 10 January 2025

The Uncertainties are for a probability of approxi 95%

This certilicate may rict be reproduced other than in fuil_except with the oriar waitten
Approvat of the head of Corporale Services 3 Equipment Calibration and Testing Services

Lanmi‘l:imuqu

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified i The
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

results are traceable to Sl through Hach Lenge GmbH Ltd.,

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 7.000 Hach Lenge GmbH C03185 09 July 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard " Uncertainty of Coverage
. Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mV mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAOF0026 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00

I.Oﬂﬂ‘]'ihiﬂ'i'l]ﬂﬂ



Cert.No.: 25CH22

Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) (#) k
pH Electrode 4.008 4.01 186.1 0.0071 2.00
SIN.: - 7.000 7.00 10.2 0.0095 2.00
7.000 7.00 10.0 0.0095 2.00
10.010 10.01 -164.3 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Te Probe;
- Model : -
- Serial No. : L
Dimension of probe
- Length : 104 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
45.0 45.004 45.0 -0.004 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

tonanslaimuny

Cert.No.: 25TW9
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9KOE0163

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0084

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-o0o-

tanms‘laimuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 25TW9

Certificate of Testing

Page.: 1 of 2
Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE0G0017
ID No. : UAE.EFM.082/2564(EFM.DO.01/64)
Received Date : 14 January 2025
Test Date : 15 January 2025
Reference : 2501-0476WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature (25+5) °C
Humidity (50 £20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by :

() Pornthippa Tameyakul
(/) Ponpan  Paipim
() Saithip Meangmai

Issue Date : 22 January 2025

wonanslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3. EQUIPMENT GALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD S0I 18, SUANLUANG. SUANLLANG BANGKOK 10250
TELO-2717-3000-29 FAX.0-2715-0484

CALSIRATION D008

Certificate of Calibration Cert. No.: 25LM6

Page.: 1 of 2
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE0G0017
ID No. : UAE.EFM.082/2564(EFM.DO.01/64)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : TPA On Site Calibration Laboratory
Received Order : 14 January 2025
Calibrated Date : 15 January 2025
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V
Calibrated by : Warakorn Lerngagtrakul
Approved by : W
Approved Signatory
() Ponpan Paipim
(V/) Suwit Imjai
() Kunchit Promprat
Issue Date : 17 January 2025
The Uncertainties are for a probability of approximately 95%

This certificate may not be reproduced other than in full, sxcept with the prior writien
Approval of tie head of Carporate Services 3 ; Equipmant Calibration and Testing Services

enaslupunu




Cert. No.: 25LM6
Page.: 2 of 2

Equipment : DO Meter with Sensor
Condition As-Received :  Used Item
Reference : 2501-0476WSC-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 9KOE0163
Calibration| Immersion Standard uuc* Ereh s Coverage
Point Depth Temperature Reading TR Uncertainty Factor
(C) (mm ) (C) (C) (°C) (£°C) k
15.0 90 15.002 15.0 -0.002 0.16 2.00
30.0 90 30.003 29.9 -0.103 0.16 2.00
45.0 90 45.002 44.9 -0.102 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-o0o-
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0, LTD. HEAD OFFICE

7179 MOO 13, SO1SUNTINAKORN 11 TAMBON BANG KAKO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND instrument

[ == hs
TEL: (6610-2016-5860-1 FAX. (6610-2116-7140 ) GRATION LARCH

Calibration Note Certificate No : 25-LXM-220

UUC Adjustment Zero adjustment before use Request No : Req-2025-1652
Page: 22

Result of Calibration :

Standard uue Correction | Uncertainty
UUC Range (Ix)
(Ix) Reading (1x) (*1x)
*0 0 ] 0.0058
51 50 I 2.5 % of Reading
100 101 -1 22 % of Reading
203 k117 i 2.2% of Readling
305 303 2 2.2 % of Reading
406 402 4 22 % of Reading
610 604 [ 2.2 % of Re
2000
812 806 L] 22 % of Re:
1012 1007 ] 2.2 % of Reading
1212 1210 2 22 % of Reading
1410 1412 2 2.2 % of Reading
1600 1614 14 229 of Reading
1800 1811 -1 22 % of Reading
2000 1990 10 2.2 % of Reading
3000 2980 20 2.2 % of Reading
20000 4000 3960 A0 2.2 % of Reading
5000 49350 50 22 % of Reading

* Indicates non accredited

End of Certificate

Calibrated By : UV

Mr Noppadon Luangart

wnmslumunu

iticate shall not be reproduccd exeept in full witbout written approval of e ITOVatYe Instrumtent

onty to the item calibrated. The

FM-708-LXM-01 Rev.04 Issue date 17/2/25

 innovative ilaém : artas ’.

INNOVATIVE INSTRUMENT CALIBRATION [AR

INNOVATIVE INSTRUMENT COL LTI HEAD OFFICE °

713

AMPHOE BANG

TUL

innovative

instrument

0 13, SO1SUNTINAKORN 11 TAMBON BANG KAKU,

1L SAMET PRAKAN PROVINCE 10540 THAILAND

(66)0-2016-SKG0-1 FAN. (6610-2116-7 140

Certificate of Calibration

Customer Certificate No : 25-LXM-226

Name UNITED ANALYST AND ENGINEERING CONSULTANT ~ Request No : Req-2025-1652
CO.LTD. Page: 112

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Instrument Name Light Meter Range Calibration : 2000, 20000 [x

Manufaclurer EXTECH Instrument Status : - Used
Maodel o 407026

Serial Number © AD62337

Resolution oL I00x

1D Number UAE.EFM. 1102566

Calibration Envirenment and Details
Temperature 25°C+2°C

Humidity 40 %RH = 20 %RH
Received Date 17 July 2025
Calibrated Date 1 August 2025

Cahbration Procedure The measurement was done in accordance with CP-LXM-01

Reference Standard Photometer and lluminance Sensor, Serial No.: 30662/2, 30592/2, which was calibrated on 17 September 2024

Certificate No.. TP-1027-24

Traceability This Certificate is traceable 1o International Sysiem of Unit (S1) Unit through National Institute

of Metrology (Thailand)

Note

The reported uncertainty is based on a standard uncertainty multiplied by the Coverage Faclor & =2, providing a level of

confidence approximately 95 %

Approved By : FiFm

Mr. Pacit Mathavorn

Calibration Engincer Supervisor

Issue Date : 1 August 2025

[
The resalts related only to the iters calibrated. The vernficare shall not be reproduced except in fult, without wriien approval of lhcllgm»mﬁh)slrs’-\mlt’ml(‘rlgltuﬂu
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FM-708-LXM-01 Rev 04 Issue date

MENT CALINEATION | AR

MENT CEL. LTI AFAD (1F

S 11 TAMIS BANG AR

IAKAN PREVINCI KIS THAILANT

V nnovative iacwrA

T (AR DS | A [reir
icate of Calibration
Customur
Nnme UNITED ANALYST AND ENGINEERING Certifieate No : 25-ACT-(071
CONSULTANT CO.LTD Request No ; Req-2025-1015
Adidress + 81 Son Udomsuk 41, Sukbumvit Rood, Bangchak,

Prakanang, Bangkok 10260

Unit Under Calibration Details

Measurement item Acoustic Calibrator Class : |

Marnifacturer SWANTEK Runge : 94 114 4B/ 1000 Hz
Model SV 35A Instriament Statis - Lsed

Serinl Numiber 749

n LIAEEFM. 105/2561

Calibeathon Environment and Details

Temperature {
Hurmidity {50+ 20%RH |
Barameiric Pressure (1N 0.0 hia )
Received Date 9 Muy 2025

C

aeatiom Date 20 May 2025

Laocation of Calibration = LAB | Acoustic

In-hoase method CP-ACT-02 bosed on 1EC B942:201 7 Electroacoostics - Soand calibrstors

Cafibration Procedure

Reference Stundard Mudel Serkal Namber Tracealile Due Calibration
Sound Calibrotos 5V 35A LRI EEI 12 June 2025
THD Multtme ms 1047765 KIMT & Februnry 2026
Traceabifity This cet i providoes traceability of messurement b recognizid national standard, and o
renlization of the imrematicnnl System of Units (51}
Nate
The reparted uriceriningy is hased om standard uncerizinty muttiplisd by the Coverage Factor k <2, providing a leve

canfidence approximately 95 %

Calitrated By @ e Approved By I

Mr. Noppadon Mr. Pacit Mathavorm

= Calibration Engineer Calibrition Engineer Supervises
lswne Date ¢ 20 May 2025 5
e | enenslunun

FMATTR-ACT-03 e O Fsue clate 1




INNOVATIVE INSTRUMINT CALIBRATION | AB

Ll

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

IRV ATIVE [NSTRUMINTC0), L ED, AR EFP Y . §\‘Q:/j,3'. A‘“B
W innovative flac-ra

30 M LS SUNTINAKORS | TABBON BANG KA. e
Instrument 5 = CCAEBITED

ANSROT BASG PHLLSAMUT TAKAN PROYINUE 1058 THAILAND A i e
Bt CebamaTiEn L pAoRaTTn

TV Gn21 B SRR PAN: SBRREZE I6-T1L
rageiciz

Certificate No : 25-ACT-071
Request No  Reg-J025-1005

Sound prossure fevel Calibration Results : Withoul Adisstment
Calibration Range Witk Adjustment (dB) Adjimstiment (d1E) Uncertainty
(B Measured Devinted vahse Mensured Deviated value {=dB)
94 dB ¢ 1000 HE a8 018 = = il
114 6B/ 1000 He 11381 (1,18 - - wll
Freguency of Soand pressure level
Calibration Range Whthout Ad]ustment Adjustment Uneertalnty
(Hz) Measured {Heh | Deviated value| Measured (Hz) | Deyi walo {4 %)
4B ¢ 100 Hz 1001 (L = E 001
DL 8 7 1000 Hie 1004 0.0 = = amon
Tatal Harmonle Distortion plas Nofse of Sound pressure level (THDHN %)
Calibration Range Witheut Adjustment Adjustment Uncertainty
(113 Measured (%) Measured (%) (%)
S4B 1IN0 He 11 - w17
114 48/ 1000 Hzx (e = [LNE
Note :
End of Callbration
[
wnasluemuAl
e Q—— u, Lt

FIHIEACT-C2 Rey.04 lusas datn 177225

SITHIPORM ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

associates

Siirhom Rood Bonghurnrs, Songpud, Bangkak, 700 Thedond

Tak +3B 2433 B3 Emall cofitrationgeiinipharscatn

SITHIPORN

Cert. No. : ACL25025

Cert. No. : ACL25025

Job Na,  : VOGBACHIS6

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This eguipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level moter (SLM).

The SLM hnd tests t Acoustical and Electricnl signal tests of ing with Anechoie chamber and Refe
Stundurd Instriuments.

For tests resulis of each iterns were made by ohservation of each Instraments display and also with SLM's display.

Condition of this result of calibration :
I. Reference Stndard Instruments :

Instrument Muodel Serial No, Cert. No, Due Date
‘Waveform Generator 132104 MY4B01T076 EF-0009-24 05-FEB-2§
‘Waveform Generator 135118 MY52302742 EF-007-24 03-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 |3-FEB-23
Digitsl Multimeser 33461A MYS3220076 EEL.BP 200267  15-FEB-25
Drigital Multimeter 344010 MYE024273 EEL.BP 224267 15-FEB-25
Progrommable Atienuntor MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1HH-24 12-FEB-25
Measuring Amplifier NAIKAL 24560495 AA-3N-24 05-FEB-23

2. This result of calibration wis Tound aceurate s shown on dite and place of calibration for this calibrated item only,
3. This certificate is traceable o the infermanional system of unit maintmined at

3.1 Naionul Institote of Metrology (Thailand),

3.2 Thuiland Instine of ific and Teck | h (TISTR).

lﬂﬂﬂ"-,l‘ﬁ

Pages :  1ofR
M . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Muodel ; NL-42 / Microphone UIC-52 / Preamplifier NH-24
Serial No.: 00338036 / 176346, ( 47891
ID No.: UAEEFM.0352558
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
1 501 UDOMSUR 41, SUKHUMVTT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : =
Ambient Temperature : (23043 ) "C
Pressure : (1013 £3) kPa
Relative Humidity : (500 +£20 ) %

Received Date :
Calibration Date :
Date of 1ssue :

03 JANUARY 2025
13- 14 JANUARY 2025
15 JANUARY 2025

Calibrated by : Nathakern Pisutpaisan

Approved by :

S B/

(  Thanakul Petchurai )

This certificate is issued in accordance with the requirements ol ISCOAEC 17025 standard, muy not be reproduced
other than in full, excepe with the prior written approval of the head of Calibrution: Labormory,

lBﬂﬂ'l'ihiﬂ'JUﬂll
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Summary of Measnrement Result :
Uneertainty Maximumepermitted
Parameter uncertainty of
(dB)
measurement (AR)
1. Absolute sensitiviry 02 NiA
2. Self-generated noise 2 N/A
A fcal signal 1ests of hitl
125Hr 0.3 0.6
1000 Hz 0.3 0.6
BO00 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 0.3 0.7
For = 10 kHz to 20 kHz 0.3 1.0
5, Frequency and time weightings at 1 kHz 0.2 02
6. Long - term siability [IX] 0.1
7. Leved linearity on the reference level range 02 03
8. Level lincarity including the level mnge conirol 02 0.3
9, Tone burst response a2 0.3
10, Peak C sound level 0.2 (L35
11, Overlond indication 0,2 0.25
12. High level stubility i 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Accepiaice
Acoustic Signal Value Drevintion Limit
(dB | LB ) (dB ) [dB )
93.9 (93.94} 939 0.0 +0,3
2. Self-generated noise
2.1 Mormal test
Messured Vilue
(dB )
4.8

2.2 The microphone of the sound level meter was replaced by electrical symal mput device.

Freguency Weighting
Weighting B8)
A - welght 116
- weight 17.9
Flat 24.0

3, Acousticnl signal tests of frequency weightings
Meter free-figld acoustic response ot & level of 84 dB

Frequeney Deviation from various frequency weighting response curve (di)
LER Flat Coweight | At i
Limits
125 0.3 0.3 0.3 1S
1000 LA 0.1 1 1.0
K0 0.4 0.6 0.6 +5.0
'
) 5/ B
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7. Level linearity on the reference level range
Anticipared | Measured Deviated Acceptunce
Value Value Value Limit=
(dB ) {dB ) L dB} (dB )
137.0 137.0 0.0 =Ll
136,01 136.0 0.0 1]
135.0 13541 0.0 & 1.1
134.0 134.0 .0 = L1
133.0 133.0 LX) # 1.1
132.0 132.0 0.0 1.1
1310 131.0 0.0 + 1,1
125.0 1280 0.0 +1.1
124.0 124.0 0.0 *1.1
119.0 119.0 0.0 1
114.0 114.0 0.0 1.1
108.0 1090 0.0 =1
L0 104.0 0.0 * L.l
S9.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
0.0 9.0 ] + 1.1
#4.0 340 0 Ean!
79.0 9.0 LX) =11
740 74.0 0.0 =11
69.0 69.0 L0 &1,
64.0 60 0.0 *1.1
9.0 0.0 0 A1
4.0 539 1.1 & 1.1
49.0 450 0.0 =11
M0 440 0.0 &1l
39.0 39.0 0.0 % 1.1
34.0 340 A1 L1
30.0 30,0 0.0 +1.1
29.0 291 0.1 i 1.1
284 28.0 0.4 + 1.1
2740 271 LA *1.1
26.40 26.1 0.1 %11
254 25,2 0.2 + 1.1
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4. Electrical signal tests of frequency welghtings
Weighting network response with relative o 1 kHz,
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Frequency Deviation from various frequency weighting response ourve (dB)
WRE) Flut C-weight Aswoight Accwo
Limits
63 0.0 1 .0 2.0
125 0.0 0.1 0.0 1.5
230 0.0 AL LIX1] =15
500 0.0 {1AH a.0 1.5
1060 0.0 X1 0.0 =10
2000 0,0 [IX1} a0 420
4000 L0 0.0 0o 3.0
A000 [N] 01 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Amnticipated Measured Deviated Acceponee
Frequency Value Vilue Value Limits
Weighting (dB ) (B ) (dB) (dB )
A - weight 940 4.0 0.0 0.2
C - weight 94,0 940 0.0 + 0.2
Flat 94,0 4.0 0.0 +0.2
5.2 Time weighting #t | kHz
Anticipated Measured Devinted Acceptunce
Frequency Value Value Value Limits
Weighting (an) (d8) (ds) (dB )
Fast 94.0 940 0.0 £ (L1
Slow 0 940 0.0 4.1
Leg 4.0 94.0 0.0 +0,1
6. Long - term stubility
SLM Display | SEM Disploy | Devinted Acceptance
Frequency b initial at finl Value Limits
Weighting (di) (dB) (dB) (dB) |4
A - weight w0 94,0 0.0 [OLGUE] L‘Bﬂw’
4 '
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8. Level linearity Including the level range contral
Anticipated | Measured Deviated Acceplance
Range Volue Vilue Value Limmits
(d8) | dB} (dB) (dB)
130 44.0 4.0 0.0 *1.1
Amticipated Measured Deviated Acceplance
Range Value Value Valoe Limits
(dB ) ([ dB )} (dB ) (dB )
130 29,0 28.9 -l 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cyele Value Value WValue Limits
Weighting (ms) (d8) (dB) (dh) (dB )
0,25 1 1080 107.9 -l 1L5;-50
Fast 2 g 117.0 117.0 0.0 1025
200 B 134.0 134,0 0.0 =10
i 2 5 108.0 108.0 0.0 15;-30
200 B0 127.6 127.6 0.0
0.25 1 59.0 98.9 -1
SEL 2 ] 108.0 1080 0.0
200 B0 | 28.0 128.0 0.0

mnm-:kim .
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10 Peak C sound level
Number of cyele Anticipated Mensizred Deviated Accoptunce
in Value WValue, Lopeak Valuse Limts
test signal (dB ) (dB) (dB ) (dB )
Conti 13080 1300 0.0 3.0
One 133.4 133.3 0.1 =30
Number of cyele Anticipated Messured Dieviated Acceptunce
in Value Value Value Limits
Tt wignal (dB ) (dB ) (dB ) (dB )
Comti 1330 133.0 0.0 =2.0
Positive half cycle 1354 135.2 02 2.0
Negutive half eycle 1354 1352 0.2 20
11, Overload indication
Measured value ( dB ) Dievinted Acceptunee
Positive Negative Value Limits
one-half eyele | one-half gycle (dB )} (B )
9.6 89,5 0.1 =15
12, High level stubility
SLM Diisplay | SLM Display Devinted Accepiance
Frequency atinitial ot final Value Lirmiits
Weighting (di3) [ dE ) (dB) (dB)
A - weight 137.0 137.0 0.0 1.3

The reported uncertainty is based on s stndard unceriainty multiplied by covernge factor § = 2

or any value following caleulution providing a bvel of h of app Iy 95 %o
End of Calibration Certificate e —
wone3l
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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No, : ACL25026
Jdob No. @ VOBRACTHISG
Pages : 2al8

This equipment was calibrated by follow an IEC-61672-3 {2013) Standard for sound level meter (SLML

The SLM had tests 10 Acoustical and Elecirical signal tests of frequency

Standard Insruments.

ighting with Anechoie chamber and R

For tests results of ench items were made by observation of each Instruments display and also wath SLM's displuy.

Condition of this result of ealibration :
1. Reference Stmndurd Instruments :

Instrument Muodel Serial No, Cert, No,

Wavelonn Generator 33210A MY4R017076 EF-0009-24

Wavelorm Generator EXLI R MYS2302742 EF-{M7-24

Drigiml Multimeter BRI MYS3220104 EEL.BP 21/267 13-FEB-25
Digital Multimeter 33461 MYS3220078 EEL.BP 2000267 15-FEB-23
Tigital Multimater 3H61A MY 60024273 EEL.BP 2270267  15-FEB-25
Programmahle Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Mensuring Amplifier MNA-42KAL 345604595 AA-JO01-24 05-FEH-25

2, Thiy result of calibmtion was found aceunate 4s shown on date and plece of culibration for this calibrted item only.
3. Thas cenificate s raceable 1o the intermational system of unit moimined a1 :

3,1 Natlonal Institute of Metralogy (Thailand),

3.2 Thoilund Institute of Scientific and Technologcal Research (TISTR)L

s
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufucturer : RION
Model : NL-42 / Microphone UC-52 / Preamplificr NH-24
Serinl No.: (OSSB208 / 200079 7 11458
1D No.: UAEEFM.040/2558
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
Bl SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGUHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : -
Ambient Temperature @ (280 £3 ) e
Pressure : (1013 %3) kPa
Relative Humidity : { 500 +20 ) k)
Received Date : 03 JANUARY 2025

Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

13« 14 JANUARY 125
15 JANUARY 2025

Nathnkarn Pisutpaisan

7T AR

Thanakul Petchurai )

This cerificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
othier than in full, except with the prior written approvul of the head of Calibration Loberatory,
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Summary of Measurement Result ;.
Uneertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dR)
1. Absolute sensitivity 0.2 NIA
2, Seli-generated noise 0.2 N/A
3.4 ical signal tests of freqs
125 Hz 0.3 0.6
1006 Hz 0.3 .6
BO00 Hz 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz w4 kHz 0.3 .6
For=4 kHz o 10 kHz 0.3 07
For = 10 kHz 1o 20 kHz L3 1.0
5. Frequeney and time weightings o 1 kHz 0.2 02
6, Long - lerm stability 1 .1
7, Level linearity on the reference level range 02 0.3
&, Lovel linearity including the level range confrol 0.2 03
9. Tone burst response 0.2 0.3
100, Peak € sound level 0.2 0,35
1 L. Overload indication 2 0.25
12. High level stability 0.1 0l
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Result of calibration ;.
1. Absolute sensitivity
Reference Mensured Acceptunee
Acoustic Signal Value Dreviation Limit
(dB ) (dB ) (dB ) {dB )
935 (93.54) 919 04 +).3
2. Self-generated noise
2.1 Normal test
Measared Vilue
LdB
144

2.2 The mycrophone of the sound level meter was replaced by clectrical signal inpur deviee,

Frequensy Welghting

Weighting (dB)

A - weight 11.3

C - weight 17.3
Flat 3.5

3. Acoustical signal tests of frequency weightings
Meter free-fickd acoustic response at g level of 84 dB

Frequency Deviation from various fregs response curve (dB)
tHed . . Acceplance
Flat Cweight A-weight Liniita
125 0.5 0.5 0.5 & 1.5
10040 0.l 0.1 0.1 + L0
BO00 0.8 0.9 0.9 =50
'
wnys%m
3
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7, Level linearity on the reference level range
Anticipated Measured Deviuted Acceptunce
Value Value Value Limits
(dB ] (dB ) (dB) (dB )
137.0 1370 0,0 .
136.0 136.0 0.0 & 1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 & 1.l
133.0 133.0 0.0 1,1
1320 132.0 0.0 &l
13140 131.0 0.0 = L1
128.0 129.0 (£ % 1.1
124.0 124.0 (Liy .1
119.0 119.0 [0 *1.1
1140 114.0 0.0 1.1
1080 108.0 (A1) 211
104.0 104,00 0.0k 1.1
99.0 G0 [i21) 1.1
94.0 94,0 .0 + 1.1
Ba.0 84.0 .0 + 1.1
B0 #4.0 0.1 1]
9.0 a0 0.0 +1.1
4.0 740 0.0 +1.1
69.0 5.0 0.0 + 1.1
A0 ] 0.4 +1.1
9.0 9.0 0.0 A
54.0 4.0 0.0 +1.1
450 49.0 .0 1.1
440 440 0o # 1,1
390 39.0 0.0 *1.1
34.0 34.0 0.4 % 1.1
30,0 300 0.0 +1.1
29.0 200 0.0 1.1
28.0 8.1 0.1 E |
27.0 7.1 0.1 1,1
26.0 261 0.1 1}
5.0 250 00 +L1 .

mnﬂ%
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4. Electrical signul tests of frequency weightings
Weighting network response with refative o 1 ke
Freguency Daevi from various frequency weighting response curve (dB)
(R Flat C-weight Acweight Aﬂ:r::pt:mcc
Limits
63 0.0 0.0 0.0 +2.0
25 0.1 0.1 0.1 1.5
250 0.1 41 0.0 1.5
500 0.0 LA 0.0 1.5
1060 0.0 A0 0.0 +1.0
2000 0,0 a.l 0.0 +2.0
A0 0.0 [IX1} a0 +3.0
BO00 .0 0.1 [N} £5.0
5. Frequency and time welghtings at 1 kHz
3.1 Froquency weightings at 1 kHz
Agiticipated Measured Deviated Acceptomee
Frequency Value Value Value Limaits
Weighting (4B) (d8) (dB) (dB )
A - weight 4.0 34.0 0.0 +0.2
€ - wedght 84,0 94.0 0.0 +02
Flat 94.0 940 o 0.2
5.2 Time welghting ut | kHz
Anticipared Measured Dhevinted Agceptance
Frequency Value Value Value Limmits
Weighting (dB ) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 =0,
Slow 94.0 U401 0.0 +0.1
Leq 94.0 94,0 0.0 =01
6. Long - term stability
SLM Display | SLM Display | Deviuted | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (di) (dB) (dB) |
A - weight 040 94,1 0.1 LGk yﬂm
..
S | T H l P O R N | SITHIPORN ASSOCIATES
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8. Level linearity including the level runge control
Anticipated Mensured Deviated Acteptance
Runge Value Value Valoe Lirmits
(dB ) (dB ) { dB ) (dB )
130 4.0 94.0 0.0 1.1
Anticipated | Messured Deviated Acceptinee
Range Vilue Value Value Limits
(dB ) (dB ) {dB ) (dB )
130 29.0 290 0.0 &1:1
9, Tone burst response
Time Tone hurst Anticipated Mensured Deviated Avceptance
duration, Th Cyele Value Vilue Vil Lirnits
Weighting (ms) (dB) (dB) (dB ) [dB)
0.25 1 18,0 107.9 Al
Fust 2 B 117.0 117.0 .0
200 L] 134.0 134.1 0.1
Slow 2 L 108.0 108.0 (L0
200 00 127.6 127.6 0.0
0.25 1 99.0 98.9 .1
SEL A & 1080 108.0 0.0
200 S 128.0 128.1 .1

Lanm-:'/l;‘,i%_
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10. Pesk C sonsd leved Calibration Certificate
Numiber of eycle Anticipated | Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufacturer : RION
test signal ( dB ) {dB ) {dB ) { dB ) . N
prve T B0 00 w50 Model : NL-~42 / Microphone UC=32 / Preamplifier NH-24
One 133.4 1333 01 3.0 Serial No.: QL0008 / 187202 / 01844
1D No.: LAEEFM.024/2564
Number of eyele Anticipated Measured Deviated Accepmnes
in Value Value Value Limits
test sigml (dB ) (dB) (dB) (a8} Condition As Found : GooD
Conti 133.0 1329 Ll 2.0
Pasitive half cvele 1354 1351 0.3 +2.0
Wegaiie half byte 1554 G5 03 20 Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-IISTRICT,
11. Overload indication PHRAKHANONG DISTRICT, BANGKOK 10260
Mensured value { dB § Devinted Acceprance THAILARD.
Pasitive Negative Value Limits e )
Ambient Temperature ; (230 +£3) .
one-half evele | ane-half eycle (dB ) (dB ) Piikares (1013 £3) Py
8.5 9.5 o0 Ll Relative Humidity ; (50,0 =20 ) %
12. High level stability Received Date : 03 JANUARY 2025
Calibration Date : 13- 14 JANUARY 2025
SLM Display | SLM Display Devimed Avceplince Date of Issue : 15 JANUARY 2025
Frequency at initial at final Value Limits
Weighting (dB ) (dB) {dB} LdB ) Calibrated by : Nathakorn Pisutpaisan
A= weight 137.0 137.0 00 0.3
Approved by : ?_. Ig i z
The reported uncertninty is hased on a standurd i Itiplied by factor k =2 { Thanakul Petchurai )

or any value following calculation,providing a lavel of confidence of approximately 93 %

This certificate is issuod in accordance with the requirements of [SOTEC 170 B
End of Calibration Certificate b s i g o EC 17025 standard, muy not be reproduced

other than in full, except with the prior wrtien approval of the head of Calibeation Laboratory.
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Calibration Procedure : CP-AC-01

Summary of Measurement Result :
Calibration Method :

This equipment was calibrsted by follow on IEC-61672-3 (2013) Stundard for sound level meter (SEM), Uncertainty Masimum-permitted
The SEM had tests to Acoustical and Electricul signnl tests of frequency wedghting with Anechoie chamber nnd Reference Parameter uneertainty of
Standard Instruments. @5 measurement (di)
For 1ests resulis of each tems were made by observation of cach Instruments display and also with SLMs display. 1. Absolute sensitivity 02 MiA
2. Sell-generated noise 02 NiA
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Sundard [nstruments © 125 He 0.3 06
Instrument Muodel Serial No. Cert, No. Due Date 1000 Hz 0.3 (L6
Waveform Generator A3z0a MY48017076 EF-0008-24 U5-FER-23 BO00 Hz 0.3 0.7
Waveform Genertor 135118 MY52302742 EF-0007-24  0S5-FEB-25 4, Flectrical signal fests of frequency weightings
Digital Multimeter 334614 MY53220104  EELBP210267  13-FEB-25 For 10 Hz 1o 3 kHz 03 0.6
Digital Multimeser 334614 MY3$3220076  EEL.BP 2041267  15-FEB-25 For >4 kHz 1o 10 Kz e 07
Digital Multimeter 4614 MY60024273  EEL.BP 2200267  15-FEB-25 s I Ut B0 bl o3 10
l?mgnmnbln Attenumior MAT-1070 62100114 EF-008-24 05-FEB-25 5., Frequency und time weightings at | kHz 0.2 02
L’undﬂllsl:r Mil’.‘l’l:l_p‘lm!! 4180 2977900 AA-1001-24 12-FEB-25 6. Long - term stability 0.1 o1
Measuring Amplifier NA-AIEAL 34560495 AAN-3001-24 U5-FEB-25 o Level Tincarity v the roberence Jovel Tage 02 03
2, This result of calibration was found scourate as shown on date and place of colibrtion for this calibruted item only, 8. Level Tinearity including the level range control i L)
3. This certificare is raceable 1o the international system of unit musinained m : £ IEbEpas e o
3.1 National Instimute of Metrology {Thailand), L0 muml lﬂtﬂ 2 o
3.2 Thailand Institute of Scientific and Technological Research (TISTR). L. Onkorcnd i e 2D
12, High level stubiliy .l .1

long u wnanslupaynu
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Result of calibration :
1. Absolute sensitivity
Refercice Measured Accoptance

Acoustic Signal Value Bleviagion Limit
[ diy (dB ) [.dB ) {dB b
91,9 (91.94) 919 (.0 40,3

1. Self-gencrated noise

2.1 Normnl test

Measured Value
(dB )
154

2.2 The microphone of the sound level meter was reploced by electrionl signal mput deviee,

Frequency Weighting
Welghting dB )
A - weight 1248
O~ weight 181
Flat 38

3. Acoustical signal tests of frequency weightingy

Miter free-field acoustic respomse at o level of 84 dBB

Frequency Devingson from varous frequency weighting response curve (dB)
{Hxd Flut Cowelght A-weight Acc_c,‘m_xn:r
Limits
125 0.4 04 4 +1.8
1000 0.2 0z 02 £ 1.0
AL L4 15 1.5 5.0

el
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7. Level linearity on the reference level range

Cert. No. 1 ACL25032
Job No, @ VOGRACDDSE
Pages @ 6of8

Anticipated | Messured Deviated Accepuinee
Value Valug Vilue Limits
(dB) (dB } (dB ) (dB )
1370 137.0 0. 1.1
136.0 136,01 0.0 1.0
1350 1350 0.0 & hd
1340 134.0 0.0 1.1
13340 133.0 .0 + 1.1
1320 1320 0. £ 1.1
1310 131.0 0.0 21,1
1280 129.0 0.0 + 1.1
124.0 124.0 . 151
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 H 1Ll
1080 1090 0. .l
1040 1040 0.0 +1.1
99.0 99.0 0.0 E3
4.0 9.0 0.0 +1.]
Be.0 9.0 0.4 +L1
840 4.0 0.0 1.1
9.0 789 0.1 *1.1
74.0 4.0 0.0 1.1
69.0 6.0 .0 1.1
6.0 639 -kl 1.1
59.0 39.0 0.0 =11
34.0 53189 01 2101
44900 489 -1 1.1
44.0 439 kL1 1.1
35.0 8.9 0.1 +1.1
4.0 34.0 0.0 +11
30,0 300 0.0 1.1
200 28.0 0.0 1.1
280 28.0 0.0 +1.1
70 27,1 .1 + L1
260 26.2 02 1.1
25.0 253 02 1. ,

sy,
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4. Electrical signal tests of frequency weightings
Weighting nerwork response with relative to 1 kHz.

F Dreviation from various frequency weighting response curve (dB)
tHz) Flat Coweight | Arweight A
Limits
63 0.0 0.0 0.0 =10
125 .0 0.0 0 415
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0 0.0 L0 *1.0
2000 LA 0.0 A0 +2.0
4000 0.0 0.0 0.0 +3.0
BOO0 {10 0.1 0.1 +5.0

3, Frequency and time weightings at 1 kifz
5.1 Frequency weightings ot 1 kHz

Anticipated Measured Deviated Acceplance

Frequency Value Value Value Limiits
Weighting (4B) (48 (dB) (dB)
A - weight 5.0 94.0 0.0 &3
C - weight G4.0 94.0 0.0 &2

Flat 4.0 94.0 (i 202

5.2 Time weighting at | kHz

Anticipated Mensured Devinted Aceeptunce

Frequency Value Value Value Limits

Weighting (dB} (dB ) (dB) (dB )
Fast 94,0 4.0 0.0 £0,1
Slow 4.0 94.0 0.0 0.1
Leg 94,0 4.0 0.0 0.1

6. Long - term stability

Frequency at initinl at final Value Limits
Weighting (dH ) (dH) (dB) (dB)

SLM Display | SLM Display | Devinted Acceplance

A - weight 940 94,0 0.0 ond3 %_

SITHIPORN
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25032
Job No. @ VC6BACHISE
Pages @ Tol§

& Level linearity including the fevel runge contral

Anticipated Measured Deviated Acceplanie

Range Value Value Value Limits
(dB ) {dB ) (dB ) (dB}
130 94,0 4.0 0.0 &1
Anticipated Measured Dievinted Avceptanes
Range Value Value Value Limits
(dB) (dB ) LdB ) (dB}
130 29.0 291 18] £1.1

9. Tone burst response

Time Tane burst Anticipated Measured Devinted Acceptunce
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (4B ) (dB ) (dB )
.25 1 108.0 1079 0.1 1.5:-5.0
Fust 2 § 1170 117.0 0.0 1.0:-25
200 0 134.0 134.0 0.0 +1.0
Sl 1 L 1005.0 108.0 0.0 L5;-5.0
200 B0 127.6 127.6 i =1.0
0.25 1 99.0 9B -1 15;:-50
SEL 2 8 108.0 108.0 0.0 ]
200 800 128.0 128.0 0 =10
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Cert. No. © ACL25032

Job No, @ VOGBACDHOSG Cert. No. : ACL25229
Pages  : HolR

10, Peak C sound level Pages :  1of8

Calibration Certificate

Number of cyele Anticipated Measured Devinted Acceplunce

in Value Vilue, Lopeak Value Limits Equipment : SOUND LEVEL METER
fest signal { dB ) {dB ) (dB ) {dB} Manufacturer : RION
Canti 130.0 1300 0.0 +3.0 Model ; NL-42 { Microphone UC-52 { Preamplificr NH-24

s 1ad 135 .1 =4 Serial No.: 00321441/ 139083 / 11461

Number of cyale Anticipated Mensured Deviated Acceplance 10 Nz AR FMA 055

in Value Value Value Limits
test signal (dB ) LdB) (dB | LdB )
Continuous 133.0 133.0 0, +2.0 Condition As Found : GOOD

Positive half ¢yele 135.4 135.2 -2 2.0
Negutive half eyele 1354 1352 4.2 2.0 Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
1 801 UDOMSUE 41, SUKHUMVIT ROAD,
11, Overload Indicatlon BANGCHAK SUB-DISTRICT,
PHRAKHANONG DASTRICT, BANGKOK 10260
Mensured value [ dB ) Devinted Ageeptance THAILAND.
Pasitive MNegative Value Limits Laocation : -
one-hulf cyale | one-half eyele (4B ) (dB ) Ambient Temperature : (23043 ) ke
896 £2.5 01 +1.§ Pressure : (1013 £3 ) kPa
Relative Humidity : (500 +£20) Y
12. High level stability
Received Date : 26 MAY 2025
SLM Display | SLM Display Devinted Accoplance Calibration Date : 10-11 JUNE 2025
Frequency at initial a final Value Limits Date of Issue : BUIUNB02%
Weighting [ dB ) (dB } (dB ) (dB ) o
A - weight 1370 1570 0.0 03 Calibrated by : RatiskertvFauspaian
Approved by :

Mduu ra

{ Wichok Ekpongpradit )

The reporied uncerminty is based on o stendard uncertainty multiplied by coverage factor & = 2

or any valye following cateulation,providing o lavel of confidence of approstmatety 95 %

End of Calibration Certificate This certificate is issued in secordance with the requirements of ISQYIEC 17025 standard, may not be reproduced

lﬂﬂﬂ"l'gllm ] other thas in full, except with the prior written approval of the head of Calibration Labw!ﬁ‘a,ls‘lumuqu

SITHIPORN, SITHIPORN ASSOCIATES SITHIPORN, SITHIPORN ASSOCIATES

associates - CALIBRATION LABORATORY associates . CALIBRATION LABORATORY

Cert. No. ¢ ACL25229 Cerl. No. : ACL25229
JobNo. : VCEBACOI1 JabHe: .2 VCGSACHLE
Pages  : 20f8 Pages  : 3of8
Calibration Procedure : CP-AC-0
Summary of Measurement Result ;.
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM), Uneertainty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with heie chamber and Refe Parimeter uncertainty of
IS “ @n
For tests results of each items wers made by observation of esch Instruments display and also with SLM's display. 1. Absolute sensttivity 02 NA
2. Sell-penerated noise 02 NA
Condition of this result of calibration : 3. Acoustical signal tests of froq ighti
1. Reference Stundard Instruments ; 125 Hz 0.3 0.6
Instrument Muodel Serial No, Cert. No. Dre Date 1000 Hz 0.3 .6
Waveform CGenerator 332104 MY48U1T078 EF-0011-25 11-FEB-26 3000 Hz 0.3 0.7
Waveform Generator 135118 MYS52302742 EF-)12-25 11-FEB-26 4. Electrical signal tests of frequency weightings
Digital Multimeter 3da61A MY53220104 EEL BP 2400268 22-APR-26 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 3361A MYS3220076 EEL.BP 2300168 22-APR-26 For >4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 344614 MYG0024273  CA2025120EA  18-MAR-26 For > 10 kHz o 20 KHiz 03 0
Programmable Attenuator MAT-1070 62100114 EF-HI06-25 11-FEB-26 5. Frequency and time weigh 2t 1 kHz 02 02
Condenser Microphone 4150 2977900 AA-T002-25 19-FEB-26 6. Long - term stability 0.1 0.1
Measuring Amplifier NA-AZKAT 34560405 AA-IN2-25 19-FEB-26 7. Level lincarity on the reference level range 0z 03
2, This result of calibration was found aceuratc as shown on date and place of calibeation for this calibrated item only. & Tl lpspeity il uding Wi 1avel ratias catiol 92 3
3. This certificate is traceable to the intemational system of unit maintained at : 3. Toneihusat sespaie i L
10, Peak C sound level 0.2 0.35
3,1 National Institure of Metrology ( Thailend). . 11, Overlond indication 02 028
3.2 Thailand Instinire of Scientific and Technologival Research (TISTR), 12. High level stability 0.1 0.1
3.3 Electrical And Electronics Institute (EEL),
. '
wnasluemuAl wnasluemun
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SITHIPORN SITHIPORN ASSOCIATES
associates ’ CALIBRATION LABORATORY
Cert. No. t  ACL25129
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Page t 4ol8
Result of ealibration :
1. Absolute sensitivity
Reference Measured Aceeplance
Acoustic Signal Value Deviation Limit
(dn) (d8) (d) (4B}
93.9 (93.94) 938 &0 0.3
2, Self-generated noise
2.1 Notmal test
Mensured Value
(dB )
16.7

2.2 The microphene of the sound level meter was replaced by electrical signal input device,

Frequency Weighting

Weighting (dB )

A - weight 14.6

C - weight 203
Flat 26.0

3. Acoustical signal tests of frequency weightings

Meter Iree-field acoustic nasponse at a level of 84 dB

Froqueney Deviation from various f ighting response curve (d2}
(=) Flat C-weight A-weight Al:c_:'pl?mcr
Limits
125 0.1 1 0.2 +1.5
1000 01 01 ol + L
L] 0.8 1.0 L0 5.0
'
enasluemuAl
Joi'Choe &
SITHIPORN) SITHIPORN ASSOCIATES
associates , CALIBRATION LABORATORY
Cert. No. 1 ACL25229
Jaob No. @ VOGEACOL13
Pages : Gof§
7. Level linearity un the reference level range
Anticipated Measured Deviated Acceptance
Valne WValue Value Limits
(dB ) (dB) (dB) (dB)
137.0 137.0 0.0 #1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +11
133.0 133.0 0.0 + 1.1
1320 132,0 0.0 =11
1310 1310 0.0 +1.1
128.0 129.0 0.0 +1.1
124.0 124.0 0.0 £l
1180 119.0 0.0 1.1
114.0 114.0 0.0 +1.1
1080 1090 0.0 +11
104.0 1040 0.0 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 1.1
#9.0 39.00 0.0 +1.1
840 4.0 00 11
79.0 790 0.0 +1.1
74,0 740 00 %11
(9.0 9.0 0.0 +.]
640 G40 0.0 *1.1
59.0 39.0 0.0 + 1.1
4.0 540 0.0 & 1.1
49.0 49.0 0o =1,]
44.0 44.0 0.0 4 L1
3840 350 0.0 1.1
34.0 34.0 0.0 +1.1
0.0 259 -0l +=1.1
29.0 289 (L1 +1.1
28.0 4718 -0l +1.]
] 27.0 0.0 +1.1
26.0 26.0 0.0 1]
150 25.0 0.0 1.1 %
lene3limuAl
ke £,
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4. Electrical signal tests of frequency weightings
Weighting netwark response with refative 1o | ki,

Cert. No, ; ACL252329
dobh No. : VOCOSACHIL3
Poges : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) A
Flut Ceweight A-wedght c::pt:mno
Limits
63 0.0 0.0 =l 2.0
125 .0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
300 0.0 1 .0 +1.5
1006 0.0 (] 00 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 LIAH] +3.0
BOOO 0.0 .1 0.1 +5.0
5. Frequency and time welghtings at 1 kHe
5.1 Frequency weightings at | kHz
Anticipated Measured Devinted Ageeptance
Frequency Yalue Value Value Limits
Weighting (d8) (dB) (dB) (dn)
A - weight 94.0 24.0 0.0 =02
C - weight 4.0 4.0 0.0 +4.2
Flat 94.0 4.0 0.0 +02
5.2 Time weighting a1 | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Vilue Value Limits
Weighting (dB) (dB) (ds) (dB)
Fast 4.0 G4.0 0.0 =0l
Slow S0 04.4¢ 1.6 01
Leq 94.0 04.0 0.0 + 0]
6. Long - term stability
SLM Display | SEM Display Dhevinted Acceptance
Frequancy at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 94,0 94,0 i
SITHIP 0 R N} SITHIPORN ASSOCIATES
associates_ CALIBRATION LABORATORY
Cert. No. : ACL25229
Job Ne. : VC68ACO113
Pages @ Toll
8, Level linearity including the level range control
Anticipated |  Measured Deviated Agceptunee
Range Value Vilue Value Limits
(dB ) (dB) {dB } {dB )
130 G40 94.0 LRI £1,1
Anticipated Measured Devinted Acceplunce
Range Value Value Value Limits
(dB ) (dB) (dB ) (dB )
130 290 9.0 0.0 +1.1
9. Tone burst response
Time Tene burst Anticipated Measured Deviated Agceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (4B} (a8} (dB) (dB)
0.25 1 108.0 107.9 0.1 L5;-5.0
Fast 2 8 1174 1170 0.0 1,0;-25
200 00 1340 134.1 0.1 .0
] 8 1080 108.0 0.0 1.0;-5.0
Slow
200 BOO 12746 127.6 .4 +1.0
0.25 1 2940 G98.9 -0.1
SEL 2 & 108.0 108.0 0.0
200 B0 128.0 128.1 0.1 =10
'
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10. Peak C sound fevel
Number of ¢yele Anticipated Measured Devinted Acceptance
in Value Value, Lepeak: Value Limits
test sijmal [dB ) (dB) (dB) (dB})
Conli 130.0 130.0 0.0 50
{ne 1154 1333 0.1 +3.0
MNumber of cyele Anticipated Measured Deviated Acceptance
in Value Value Value Limity
test signal [dB ) (dB) (di) (di )
Conti 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 1352 02 42.0
11. Overload indication
Mensured valuz { dB ) Deviated Acoeptanoe
Pusitive Negative Value Limiis
one-halfeyele | one-half cyele (B ) (dB )
89.6 9.5 0.1 415
12. High level stahility
SLM Display | SLM Digplay Deviated Acceptance
Frequency at nitial at final Value Limits
Weighting {dB) (dB) (dB ) (dB )
A - weight 137.0 137.0 0.0 1.3

The reported uncertainty is based on a sandard uncertninty multiplicd by coverage factor & =2

or any value follewing ealcol

iding a lavel of confi of i 95 %

= End of Calibration Certificate e
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NSOV ATIV ENSTRUMENT 00 LTI HEAT GUFSCE

TAI MO 11, SOVSINTIAKERN 11 TAMBON ARG AT,
instrumant

Vinnouative Slac-mrs

INNOVATIVE INSTRUMENT CALIBRATION LAD

INSNOVATIVE INSTRUMEST C0. LD AL OFFICE
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AMITIOE BANG TIILTSASIT FRAKAN PROVINCE 10530 THAILARD BT o ——
TEL: (60002150600 | FAX: (6650-2 16T HO ) ;M e
Certificate of Calibration
Custamer
Mamo UNITED ANALYST AND ENGINEERING CONSULTANT COLTH.
Address B Sal Udomsuk 41 Sokkaniit foad, Renpehak, Pakasan: Banghol 10260 Requist Mo @ Req- 20250817
Unit Under Calitiration Details
Mexaureiment fiem Mo Dedimeter Miropheme Clags ;2
Manuficnser 1 SVANTER Micmphone Medel - SVIT
Model 5V 14 Mivrophose 8N 112034
Serial Mumshor 117880 Premmplifier Model - -
18] : UAEEFM.1112565 Presmplifier 8N -
Tesolution 0l dB Tnstrumen) Stutes © Used
Calibration Environment and Detaily
Tempemnare e 1 Bl £ Oyl
Fhumidity ¢S HRH £ 20 %RH
Rarometic Pressure IAHE3 hil'a & 10 hifa
Tezceived Date B Apnil 2025
Calibmated Dt 30 April 225
Culibmitiin Procedsins In-hoasse meshod CT-MTM-0 1 hased on [EC 61232 2017
Lecatine of Calibmtion Laib Acoustic
Reference Standard
Instrument Bramd Madel SN Ihue cabibration Tracebilliy
Sumiurd Microphone Bereel&Kiner Az 1204955 25 Jume 2005 NIMT
Audio Generator Svaniek EVAN 01 m # Dcwber 2125 WE Electng
Timer EXTECH 05-ACT 11 Mgrch 2026 TPA

Note

The repurivd sncestainty is based ou ssandand imcoreainty mwliipbied iy the Coverage Tactur & = 2, providing a level of eomfidence approvimasly 95 .
Calibrated By : L2 Approved By - . »

hr. Neppacan Lusngart M. Facit Mathavom

Service Culibmmtidn Enginzer Calibation Enginger Superyiane

Tvwe Date @ 30 April 2025

ennslununu

Thte tesaslis-refomesd iy it the e ealibraiet T ceviffiaie stall o e i Bl wittarsat winien apgnival of the lnme

BT ML M 1 Lt i 172008

INNOVATIVE INSTRURENT CALHRATION L AR
BNV ATIVE INSTRUMENT UL LT0 HEAD DFPRCE

7109 KK LY, SO0 SUS TIMAKEIN 11 1AMBON AN KALL,

W innovative i
T

AMPTIGE BANC PHLESAMUT PRARAN PROVIVCE 10530 THAILANT ANUTEIE BANG PHIESAMUT IRAKAN PROVINGCE HIS80 THATLAND Inatrument
THL (2 1T EAK: 2110 TIL: 210058 X U211 )
. WO PAX: (902150 Tl OO 200 S0 1 FAK 406002110 TH4 P20
Cerlificaie Mo+ T5-NOMA91 Cenificate Mo TENTH151
Request No Req 30250417 Reymest Mo Req-2025-0817
1, Absolute acoustical ¥
VU Setting Time Exposure Meamrement 3. Linearity of response to steady signals
HRCERTAINEY a. Sound exposure meter, linearity of rse for changes of input idal signal level
FAST /AT S3-190 Rel (Hi Rel vue Error iz ? L = fiing g 2
: - UL Seitlng FAST ! A High
Calilirater Settin ) % Y
il © Setting i) x (Pu i (Fu b (s bl Ref {d8) | 550 | 8o | 200 [ 3000 | 1160 | 12340 | 1200 | 3300 | 1400
VOIH) Hix 114 6B 1200 20 a7 ERE} 13 51
1000 He levetA | |dB) | ges) moz| o] ooo| 1100) 1e0] tane| 1300] sscn
ke Absoduie sensitivity was easshlaslsed by the use of Sousd Calibraios Wrand Svantck, Model SVISA, SN 55079
Errar 108 | pel 2| o3] ool ool oel ool oal ao
2. Frequancy b Ref {dej aes| sms) 1ees| nzs) 1a9| 1333) 1380
! i
= 8000 Hi Level A | d8) 690 9eo ies| 1323] was| 1283 1388
eviatinn fram varinus
VI Setting UNCERTAINTY Errar |d8)
Frspancy Salghilg oif ool ool ool ool anl o
FAST / 55140 A [ i 48} B76| 83| 1038| 115
+ 8] .
ST Sonlng (8) (am) s i Lotk | (i ari| s1s) 10s3] 1s7]
63 e 1.3 03 0.40 Errar 1By oof oo) a1
138 He 1 03 1 UNCERTAINTY (B )
250 Hr i} [ 080
b, Sound expasure meter linearity of error
300 Hr i) wy 1.1
UL Setiing Tine Fapenure Muasiroment
T Fli: 10 [ 140 UNCERTAINTY
FAST | Al 55140 Rel (I Rl e Errar
2000 11z 4 a3 (2] = N
Calibator Sefting sh i iTa k) (P b %) )
4000 He 14 (El 040
1000 He 110 48 7 7 030 0.30 000
O 1 P} 26 nan
1060 Hz 110 &8 45 43 50 030 000
1000 He 1140 6 ] o 1A [ 100 56
HIDO H 110 &8 ] 140 40 158 -1
1000 Hz 120040 36 6 400 401 4073
1000 Fix E20 4R n n £0 haos il
10800 iz £200 B ol uy 16100 a8 -100
1100 e 12 dit [} 140 2000 1032 LI 54
1000 He 120 did kLT 360 4000 o +i5S
100 fle £20) AN T 0 #0000 049 Hh)
neslaien la
The resubtvelaied oaly 12 the Hem ealibrared. skl i be e infll, w‘&nfd&gluw\al?mmlcn..L}lq" The vt et enly 10 52 e eaTiralet e hall it e o il bt | ‘_I:Epﬁ'ﬁ ﬂ?}lﬂu
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INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAD

INSOVATIVE INSTRUMENT OO _LYD BiZAD 0FF3C0F - » INNOVATIVE INSTRIMENT OO0 LT BEAD OFFIC Y
T MOE B, SOTSUNTINAKDRN V| TAMBON BARG KAF, lnno“\atlve T MO 1Y, MO SESTINARGRN 11 TAMEON HANDG KA, AVI Awvea) AcsTrwa ot
AMETICE BN FRLSAMUT FRAKAN PROVINCE 1656 THAILAKD T AMATHIOE BEANG LD SAMLIT PRAKAN ROV INUE 10560 THATLANTD LRI
TEL: i3] 165001 FAX (wiRe-21 T 140 Page - 44 TEL] (k) TE 5B | EAX: (PON-1116-T) 80
e 25 HOM-091 Certificate of Calibration
et No Reg 2025117
s 3 Customer
#. Response to short duration Name : UNITED ARALYST AND ENGINEERING CONSULTANT COLLTE, Certificaty Not 15-NDM137
a. Response for sinusoidal signals - reference level
[AulEsnose far snue i Az © BL S04 Uk 41, Suklumsit Rood Bangehih, Prakincng, Bangkok 1026 Reqoest No ¢ Hig-2025-0158
UL Setting Time Expnsiire Measuremen
UNCERTAINTY
FAST | A1 35146 Ref Ttef e Error
2 2 ] 1 Uit Unider Calibration Details
Calfhiatar Serting ] (s (Fa h) (Fa b} (Fa h) (Pa by
Measur=ment itesm : Hoise Disineter Microphene Cliss 2
4000 2 95 4B Thid 846 100 1m 000 1182
Manugscnurer SVANTER Mucraphone Madel - 8V 27
E 5 Model SV 104 Micraphine S | 73696
b. Sound exposure meter response for series of
Serinl Namber T Preamplifice Madel
U Setfing Time Exposure Measurement i i
UNCERTAINTY 3] VAETFM 182565 Presmplifier SN
FAST | A ! 5510 Ref e Ref il Errar
3 f Resolusivs o1 dn Instrumens Stanes 1 el
Calibrater Seiting s} sk iPa by 1Fu ) %] il
it | ms, 95 48 2886 46 100 1 000 AT E S A A S
I
st | w100 it ik 900 100 1 i 5 Tenipamitee BES
Durst | s, 10K dBb 1 41 1,10 0 1o Hliy ERRH I
Barrmetri Pressame 1013 ka2 10 kP
5. Response to unipolar pulse Received Date | 24 Janaary 2025
LU Setidmg Thne Expoaury Measwirement - 2 =
UNCERTAINTY Cofibeated Date + 19 Febmary 2028
T . s
FAST /6 [ 53-140 LS uec Different Cabibeutsn Proceiure In-house method CP-NOM-01 based on [EC 61252 - 2017
g 1
Culibrater Setting [t} (Pa ) %l () Laenibn of Cilbatios Lah Acansiic
Cantinous Rectingle - 10.37 .
g 000 17 Referenoe Standard
ok bacingl 103 Instaiment Braml Misdel SN Thic calibration Trnechility
Sianedand Micophane Hruclh Kjast 4192 ar4ERe 25 June 2015 NIMT
Audis Gieneratar Svanick SYANAD 13 15 Ocipber 125 WK Electric
End of Certificate
Timer EXTECH - OEACT 14 March 2025 TPA
Nete
The reperind ettty 16 bneseid un stimebas] smwcestalinty emalliphied by e Coverape Faetnr & = 2, o iding 0 level of ponfidence approvimasely 3 %
Calilraiel By ﬁ Approved By %
——.. L e
Mr. Noppadan 1gangarn M. Paclt Matbayom
Service Calibestion Engineer Calibeution Enpineer Supervisar

Issue Bate @ 1% Fehruary 2025

Ty eembts related ondy to the item colibeated. The céstificme it not in B, witheui weratt . lau}gﬂgﬂzl‘ullmpqu tana'ls‘l"lﬂquﬂu
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PRSIV ATIVE INSTIRUMENT €06 LTI HEAL OFFICT

=LA AN 1, S0 R TTAREREN 11 TAMBON BANG KAED) TS0 R Y, SO SEN TN ARORN 11 TAMBUN BANG K

AMPHOE BANG FHLESAMUT FRAKAN FROVINGE 10540 THAILAND AE BANG PHLESAMU T PRAKAN PROVING E 10580 THAILAND
TEE! TOGHFIEIO-SN00 E PAX 0iI-21 107140 1L AN | AN IR =
Tags 1 3/5.
Cenificate Mo 25-NDOM-037 Certificate Nn 25-NDM037
Teeguest No Req-2025-0185 Hequesi No Reg 250105
1. Absolute acoustical sensithvity
UTC Setting Time Expusairr Measurement Toleraness 3. Linearity of response to steady signals
UNCERTAINTY a. Sound exposure meter, linearity of responze for changes af input s idal signal level
FAST | A1 48140 Hol IS the e Erme Limit Resill -
: - UUC Setting. FAST/ A [ High
9 %
il g L i o (s b i L ol Ret (d8) | 350 | koo | soo | woe [ 100 | 1340 | 1200 | 1300 | 1500
1000 He 114 15 [+ 0 N7 313 13 E 21,426 Pass
i 1000 Hz Level A 98] | sas| eoz] w0zl woes| 3] 1ae] 120 1300] 1900
Mot Absilite sessisivity was established by the use of Sound Calibmbor Brand Svantek, Mode) SV 154, §N. 5079 -
AT 98] ) 5] 02| vzl eal w9a) o] ool oof oo
: Ref 148) 83l s3] 1980| 1123 una| wms| 1349
2. Frequency weightings
quency welpntngs v 800G He Level & | (d8) s=a o3| 1088| 1129] 116a| 78] 1387
Deviation from varims Toberanees B pamm—
U Setting UNCERTAINTY Error (8| pgl oof ool ool oo -0a] g
Friquency Welghting Llnxin
Ref B 1
T .-\ 3 = - [d8) B7.6| 938) 10a8| 1138
STD Setting (1) (B} s SR W LevifA | (dB} azsf  w37| wa7| 1137
*63 Hr 02 04 040 20 Fasn Error (58} o0f g a1 -0a
135 Hz [ 02 w0 L5 Thass Tolerances Limit (£d8) 10
250 1 ) 04 040 15 P UNCERTAINTY (448 -
300 Hx 0l an ihat (] Tase Result Pass
100d He () o0 0.8 - i :
b, Sound exposure meter linearity of error
200t el il 2 30 Liigs VL Setting Time Expusure Measurement Tolerances
= . UNCERTAINTY
A fie = il 4% 2 i FAST! A 755140 e e et e Ervor Limit Result
B0 Hi ] 30 040 30 Pags - " ' )
Calibrutor Setting (] (Fa' i (Pa'h) % %1 (%)
1000 1z 110 48 t1) 0 0 030 oo Thaks
100 He 110 88 45 ET] sl 3 i Puss
1006 H 110 dR w0 an Lo 0.90 ~100 145 Tass
1000 Hy 110 68 THE 180 100 19K 10w Pss
1000 Fix 120 a1 3 1 4400 194 L5 Pass
21,426
100 He 120 &8 1 7 £.00 i 163 Puss
1000 e L2 1t u i (LT w90 L Pass
1000 He 120.48 THIF (E) 000 1976 -2 L1 Puss.
1000 He 120 413 300 380 000 3941 -L43 Pass
ADEH Hie 121K B 20 Jm0 000 TEAR 1A Paxs
la la
The resnilly melaied oy & the fem calihestsd T ahall mot 8 pi i i thet b v Instnmein C ul q The reaulis reipted oels e e mom oatibented. The i i by full, without d of fhe o vg b Cu Ll ﬂ

TN B 0 ot IPHE-TOHD- R, 18 Tt ot 29724



ISNOVATIVE INSTHUMENT CALIBRATION LAB
MRV ATIVI IKSTIUMINT €0 1L TD FEAD €F 710}

TMEIE0 | S S

TINAKCIN 11 EANEIN BANE KA

VA BBl Bt 41
AMTHIOE BANG PHLESAXIUT PRAKAN PROVINCH W30 THAILAND

=
EALRATIN LhgOnATON,
TEL (M2 E0-53000 0 FAN (60021 16740 Lo )

INMOVATIVE TNSTHUMENT CALIRATION LAD

PN ATIVT NSTIUMENT 00, | TI HEAD €FFH [

TN RACRD |, SO SLNTINARDIRS |1 TAMACIN AR KATO
AMIPHCE BARG THLESAMUT PRAKAN FROVINCE 10038 THAILAND

TEL (00021 163860 | FAR: (60K T3400

Page: 45,
Uenificate No 2NOM-037 Centificate Ne 25-NDMAIT
Reguest Nir Req-2U25-0195 Meguest o+ HReq-HIZ5-0103
4. Responze to short duration
i Dhechslon Rube Tar Statements of Canfarminy
a. Response for sinusoidal signals - reference level
T d i resat will AR 1Y, GurkleSiees un the
VUC Setilng T Expusure Measurement Tulernnees
UNCERTAINTY Reponting of Congliasce wiih Speedficatin aa fullmsing Fig o siiemens
FAST [ A {55140 Rel utic Rel Rl Error Limit Result A e R
) 1 1 2 1
Cailbrutor Sectiny s} (0] o hj Pa b s h) [Fa b} (P hi e A i et T— iy r———
Aiot X £ 1. . 103, 029 - +04 '
i i i i e bl e ek il B Fail' = The meamrrmere sesu was et o the it Vs, § persam of s exgunmdind snerrisiey o memmrems @ 5% i wifin i limi
Fail = The seemrorment revslt ik the expandnd mcetamey wiith o %% coverape prshahility were mbide de hmie
b Sound exposure meter response for series of by pul
VU Setting Time Expusure Measireiment Tulerances
UNCERTAINTY
FAST (A /35140 Rel e el e Error Limit Result -|-
Calibrater Seming (0 i rah} a 'y (e (] ) 0 Upper fimit
Buesd [ s, 05 dl 846 1846 Lo 5K am aAN-+26 Pass T I
Measurad e Ll
Burit | ms, 100 4R a) i Lol 9% 200 56 29t Pass i?
85% expanded uncertainty —
Hurst | my, 106 143 141 73 (£ -1 <29 - +41 Pass o b i
Pan -
Maorminal
5. to unipolar pulse
VLT Setting Time Expassre Measurement Teleranees
UNCERTAINTY
FAST /A /55140 e e ifferem Limit TResull :
7 Lower limit
Cafibrator Seiting (b (' i (%) (%) (%)
Crmsiimous Recumgle + iy Puss
1 i 17 21-426 Eod st Coninn
Crontinnnus Recuanple - 1037 Phss
* Indicates non accredited
The aterdonly 1 e The i o fill uf u&?-!.!inl- |m§lml’ll'ul .’P exbratrt, The el e il st m&!ﬂg'ﬁ l’ lﬂ'JU

PRETI-NIIMOF R 018 Do Sag 3534

INNOVATIVE INSTRUMENT CALIRRATION LR

INREV ATEVE IRSTRUMENT (00, | TH, HEAD OFFIF

TN MO0 10, SOESERTENAKORN |1 TAMEBON BANG KAELD,

Vinnouatiue i

IS TTENIM 1 e, 01 D oty 297040

INNOVATIVE INSERLIMENT CALIBRATION LAR

S

ISR ATIVE INSTRUMERT €01, LTI HEAL OFFILY ST,

e

_afas

anouatwe

%

T MIOCH |3, SO0 SUNTINARCIES 11 TAMBON BANG KAL

AMILICE BANG L TSAMLT PRAKAN TROVINUE 0041 TTAILAND [srtmeay W ——— AMIHCTE ARG LT SAMUTT IRAKAS POV INCE 19540 1A ARD wsttumant S oy Acoaesires
) ol LT A g A PRATERS LARGRATDRY
TEL: (00KF21 1655001 FAX: (600021 167140 B Lk TELS GhI21 I | AN, (0201071 50 a1 214
Certificate of Calibration Cenifleaie No HANOM-OUI
Moo s -
e Regmest No Req-2025-0815
1, Absolute acoustical sensitivity
s ¢ UNITED AMALYST ANT ENCINEERING CONSULTANT COLLTD. Certificate N 25-NDM-090
ULE Setting. Time Expestire Messurement
Address Bl Sai Udomsuk 41, Sulchumvit Road. Bamgchak, Prakanong, Bangkok 102460 Tequest Mo Reg2025-0815 UNCERTAINTY
FAST ! A1 55-140) Ref e Ref (s Errer
Calilwutar Settlng w ) s b @b (24) (25}
Unit Under Calibeation Detaibs
1000 §x 114 dB 120 120 17 13 LY 3l
Measurement item i Noise Dosimeter Miceoghone Class - 1
Nate : Absnlule sensifiviy was estshlished iy the nse of Sound Colinmsor Brasd Svantek, Medel SV35A. SN, TRITY
Manuiaciurer + SVANTER Microphone Medel © 5V2T
Misdel 8V 104 Microphose SN - 112806 "
2. Frequency
Sevial Number 1176935 Presmplifier Model - - Deviation from various
i P . UL Sercing UNCERTAINTY
n UAE EFM1TS2565 Presmplifier 5/ Prequency Welghting
Resobutian fongodn Instrumest Staay = Used FAST | 55140 A ©
(= an
Cabiiration Enviranmsent and Details 5TD Stiting (dB) {emy
*
Temperature ncLie a3 iz 02 LF] a.40
. R5He o1 03 .40
Humidity S Yl & 20 %R
I He oo [ An
Bamimetric Fressuwe 1043 ha £ 10 b
500 He ol 02 a0
Hoceived Dase R April 2025
1000 Hx oo oa 240
Calibrated Date = M April 2025
200K Hx 83 04 a4
Culitrstion Proceduse Fnizhowsse meilod CT-NOM-01 fnsnd on [EC #1252 2017
MK He 14 ia aan
Locatien of Calibrstion. + Lab Accanic
ROCD He I ] fan
Raferenge Stundari
Tmstrument Brand Muodel BN st calibration Tracebiliy
Stanidunl Micyuphone Bruel &K jaer am 2304085 24 June 200§ NIMT
Auids Geserator Svantek VAN 401 1 9 Oesober 2025 WK Eloire
Tiner EXTECH *! U5-ACT 11 March 2026 TPA
Nate
The repored uncersiary w hased cx wandand vecenainy mulnphed by the Coverage Facoor & = 3. penviding a level of confidence approximately 95 %,
Calllirsted Iy - e Appreved Ny © -
— —_—
Mr. Noppadon Lasngan Mr- Pfacit Mathavorn
Service Calibetion Englsicer Calihration Engmeer Sugeryvisor
Fssue Dore @ b April 2023
lai lay
The seaults setatel pmly tn Ghe lisa calibiested ety coq b Tl wlifuret bt q The sesuiisr=luted uely b e The cemtifivaia saall wt Il et he Inmullvf Insiness Ca, L

PAIANE. 0] R ] s e |

0D R 4 e date 72003



INNOVATIVE INSTRUMENT CALIBRATION LAR

SN

V = ti =
innovative w”/i\“ o

ISV ATIVD BRSTIUMINE £00 1T HEAD OFFICE

T MO 11, SO ST TOSAKOHS |1 TAMBON HARG KAL) v b i e
EMEDItED
AMPHIE BANG PILESAMUT FLARAN PHOVINCE

AN THEAILANE

FEL WK1 18 SB0E] FAX: (N2 167141

INNOVATIVE INSTRUMENT CALIBRATION LAR
POV ATIVE INSTIREMIEST 00, LTI HEAR (FFICT

1N MIERD 1%, SOTSUNTINA KITHA 11 TAMBIIN BANG KAED,

AMPEEDE BANG PHEESAMIT PRAKAN PROVINGE 10530 THAILAND

L N2 A SR00 1 FAN 60021167140

Vnn

ovative ilacu

ingtrumant

Certificate Mo 28-NERM-A00

Request No e 1025-081 5

3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoldal signal level

VUC Seifing FAST/ A/ High
Ref {gB) | s | B | sa0 | onn | 1100 | wan | 1200 | 1300 | 400
1000 Hz LlevelA | (B} | =6l 04| 20| moo| woo| 40| s200| 130s| sog
Errar (dE} 4 4 01 op[ oo ao| oo o] on)
Ref {dB} asgl sms| wms| nzs| wme| 1as] 1389
B000 Hz Leveld | |dB) 1128 1189) 1m8] 188
Errar ool ool w1 -0
Ref mrg| sas| 1ose| a3
63 Hz Level A o785 sasl woae| s
Errar 0o oa) ag)  oq)

UINCERTAINTY

b. Sound exposure meter Bnearity of error

VN Setting Time Expusure Measarement
UNCERTAINTY
FAST/ A /45140 el e Ref e Error
Caliliratur Setting [ ] ira' ) (ra’h) o) (46
1000 1 110 48 ” 27 030 030 o0
10U T 110 dB 45 45 050 (L] 2
1000 T | 10418 ® L] 100 (K1 100 i
O He |10 d8 IR L& 200 A +h Ay
100} 1 120 458 \r- i 40 40 Hi74
1000 Hz 120 dB 72 b 810 2105 63
1000 1 120488 a0 w0 1L 1o 13 “130
1000 Hz 120 d8 T 150 2000 w2z Lo 56
1000 Tz 120 dB 360 30l 000 4035 L3
1000 Hz 120 458 720 T .00 s 0.8

enaslumuny

Thie fesialts redated ealy u the lieo colfbraied. The cenlficrie sl ff Ye repeadced ercest in full, witkod wiisen syueyal of e eyt 1o

PSRN e b s sy 13338

INNOVATIVE INSTHUMENT CALIBRATION LAK
PNV ATIVE INSTRUMENT CO_ LT A OFFICL

T MDD S TIRAKOIER |1 TARLACN AN KARL

\/’nnovative

AMPEHT AN FHLTSASHT FIANAS FROVINTT L THAILAND instrument

TUL (0682 b Shedh ] FAN: 4rd W31 16140

4. Response ta short duration

Cenificate No 25-KOM-080
Reguesi Na Req-2005-805

a. flesy for sinusoidal signals - reference level
VUL Senting Time wre Mesbiarrnsin
CERTAINTY
Rell e Rl L Error
Cullbratar Setting ] i (P’ ) () s’ ) s’y
4100 He 05 4B 2446 L L (1) ous2
b. Sound meter for series of b pul
VUC Setting Time Expusire Menmrement
UNCERTAINTY
FART /A /23140 el uuic et uuc Error
Calibrntar Serting Ll e} Pahl e (L) %)
Durat 1 nes, 95 41 2846 Ihd L0 Loa 000
Bunt | nm, 10040 501 und 100 (] 00 i
Earst | i, 10A 43 143 143 10 L] =100
ik to unipalar pulse
UUE Setting. Time Expusure Meusurement
UNCERTAINTY
FAST [ A/ 55-140 v (Ui DifTerent
Calthrater Setting 1] () (o] (%)
Cantinus Rectangle « 1017
FL o a7
Connuens Reotuingle - 1037
End of Certificate
la
1 ihe lihrsicst ncx e el ecept i ful, eithout sivtien sypmereal of il Imarvative Instrameni Co. Lid Q

INNCVATIVE INSTRUMENT CALIBEATION LA
=

WATIVE INSTIRUMENT COL LTI HEAD DFFL D

T MEICH [K, 0 5

TRARLHEN 11 TAMEBON BARG KAL),
AMITIOE BANGPHLESAMUT PRAKAN PROVINCE 10840 THAR ARD

TR DORMEZ ] FOSB00 | AN U031 167140

FR-TIENTIM-T Rie s B e §7229

\/mnouativeia}%ﬁaﬁ : ‘“!,A'
instrument % ——m.F ACcneoives

e e )
LT LA

Certificate of Calibration

Cusdomer
Mame LINITED ANALYST AND ENGINEERING DOMSLLTANT COLTD. Cerilficate Mo 28NDM-108
Address Bl 8ol Udnmsuk 41, Sukhamvit Road, Bangchak, Prakanong. Bangkok 10364 Request No : Req-2005-1011

bt Under Calibrutlen Details

Measuremsest em MNodse Thsimerer Microphone (lass.

Manufictrer SVANTEK Microphone Model - 5V27
Moddl LBV 104 Micraphone S | 10T
Serin Nuher 110833 Prenmplifier Medel © -

] UAEEFM.11 172365 Preamplifier S/
Resalution al dn Instrimenl Status | Used

Calilwratinn Environment amd Detalls
Tempemtare iy o B o
Hursidity 50 URH £ 0 %RH
Harcenoine ressure B L TERT T
Received Dule # May 225
Cnlibmied [ne + 20 May 2025

Callbatin Procedare In-hause method CP-NIOM-01 based on [EC #1342 - 2017

Lacation of Calibmtion © Lab Acowslic
Reference Standard
Instrument Brand Model M. Dhee ealibratinn Trusebility
Standird Micropbone Hruchk Kpaer 4192 2294485 25 Jane 2025 HIMT
Audin Genergar Svmitek SVANADN 133 9 Octoher 2025 WK Electric
Timer EXTECH 5=ACT 11 March 2026 TPA

i

The repurtod scertamty it bisid an sinndand wscertninty multipfied by the Coverage Factor & = 2. providing s level of confidence appeoximusty 95

Calilerated y 1 o Approved By ¢
M. Noppdin Lisiegar Ky Pacit Mathavorn
Service Calihration Engineer Calibratine Fuginees Sipervisie
Tasue Dhate © 21} My 2005
i
Tt rensitin pelabed anly W dhe ers caticenied. The cartificate ehall nat s full, T et Lo, Lid q

TR NI M o8, lasie s 170

Fape
Certlficase N TENOM-HIY
Request Mo @ Req-2025-101]
1, Absolute acoustical sensitivity
UUC Serting T Exposure Mensurement
UNCERTAINTY
FAST /A ) 35140 el e el Ui Error
Calibrater Setring W [0 s by a'm) ) )
1000 1 114 diY 131 120 Nk al3 13 1
Pl Abssolute sensitivity was established by e use of Souni Colibeminr Heand Svantek, Medel SVISA, SN
2. Frequency
Prevtation frem varioey
VLC Seiting UNCERTAINTY
Frequency Welghting
FAST | 55-1410 A «
> £dm

STI Setting (] (dB)
i3 1 0 02 040
125 He i) a2 i
250 He (1] 0l 040
A He ol ol 040
104} 1z 10 4 040
20600 Hr [} us 1140
4000 Ha (] i
) H 21 21 040

la
ooy e e ey libeate hall i b il gl of e Lesorailve Insimmist Co . Lid ﬂ

VESNI-1 B 0 fyvaa iy (103



INROVATIVE INSTRUMENT CALIRERATION LA
INNEINA TIVE TRSTRUAMENT €0 LT, HEAD UFFICE

088 MIESEN L1, SO0 SUMTISAKORS 11 TAMEBON AR KAED
AMTTIEI IANEL PHLESAMUT PR AN PRGN 1N E 10040 THATL ARD

VEL! D00 HEZ 1 SHO0 | 1A 6021167 130

INROVATIVE INSTRUMERT CALIBRATHIN LAY

st
N

At

IR A FIVE TRTHVIEST €0 LTTE HEAD OFFICE

T RO LSO SURTIRARCHS 1) TAMION BARG KADD,

\/innovative

instrument

mEBTE
ARIFHEIE ARG PHLT SAMLT TIAKAN PROYINUE 185490 THAIL AKD

Cenificate No TEROM-100
Reguest Na Raqe2025+1011
3. Linearity of response to steady signals
a. Sound exposure meter, inearity of resp far changes of input si idal signal level
VLT Setting FAST/ A/ High
Raf (d8) 850 enn 00 joa0 | 2104 | 1240 | 1200 | 1300 | t400
1000 Hr Level & 48] | san] ans] oot| o00] ssoo] 1:a0] i200] 1300] sso0)
Error [dB) oy ool ool ool ool on| oo
el [48) 829) 9Ag) 1089l 1329 1188) 128( rsesl
BOOO He Level & (48] 129) g3 1288 1388
Errar (48} ooy ool ool o4
Rel [48) B78| #38) 1034 115R
B3 Hr Level & | (48) 87.8) 93.8] 1038] 118%
Error (48} o ool
UNCERTAINTY [£dB)

b. Sound exposure meter lineanty of error

UILE Seeting Tine Eagesiire Measirement
UNCERTAINTY
FAST/ A /55140 Rel e Rel e Error
Cabibratar Seiting ) ol e b (Fa' ) s} (%)

100 Ha 10 R ar 7 030 030 200

1060 Hz 110 di a8 45 50 [0} [

1R He 110 dR u o LK 08 -1 54

LOHE He 111 dH 180 140 240 L4m “1.00

100 Hr 120 4R £ 6 a0 403 173

1000 He 120 4B} 7 n B 4,05 a3

VI He 1200 dR un ] 10100 1013 +1.30

BOHI e 120 A8 i 10 i #1010 54

000 He 120 B 360 360 4.0 34 085

1000 He 120 4B 70 0 #4100 40,49 {61

e 7 it e i Tl
INNOVATIVE INSTRUMENT CALINKATION LAR
INNUVATIVE INSTRUMENT OO LTIL BIEAL (FFICE !
TR0 R LN SO SURTINARTHN |1 TAMBON BANG KAR, E PRV ATIVE
B i Guilait v Buaune diie

AMPHINE BANG PHLS SAMUT PRAKAN PROA NCE 1050 THALLARD

TEL (000116050 | FAN) (021 167 140

FAETE0M0] W i

lamunu

I o, Lol

g 172

-
THL (G201 2500 | AR, (D6R-211G-TESO P
Page - 414
Cerificie No I5-NIM-109
Bequest No Req20251011
4, Response to short duration
a. for dal signals - reference level
VUL Setting Time Expasure Messurrment
UNCERTAINTY
FAST (A0 55140 Rel' Ve Ref e Error
Calilwatar Serting (0] W-'hl v hi H'-’i: (o bl
400 Hee 55 4B e 1846 1,00 Lo a0 0052
b. Sound exposure meter response for series of toneburst impulses
LI Serting Tiine Exposure Messurcment
UNCERTAINTY
FAST/ el (UTY Rel e Error
Calibrator Setting i ] A ra'h) 241 [
Busst | mi. 95 4B 1846 1446 L0 Lot 0
st | ms, 100 d1 o 500 1 Lot [ 6
Bur | me. 108 B 143 143 1im (X1} #1080
5. Response to unipolar pulse
UL Setting Time Exposure Meavsremens
UNCERTAINTY
FAST/ A {85340 e L Ea Different
Cabilorstor Setsing 1 (ra'h) %) )
Contlmng Fovtongle = 10T
il Q.00 a
Canginsaus Rectangli - 3T

End of Certificate

_enanslumunu

The resams kil snly o e isen exlbrainl The ceni Instrureme Co., Lie

st shiall-rrt i

5 WDVHIA i) e e 17

INNOVATIVE INSTRUMENT CALIBRATION LAB

NOVA TV INSTRAUMERT (U LT HEAD Orrice

I 1, SEESUNTIRARDHN |1 TAMBUN BANG KAF)

L ————

AMPHOE BANG HILLSAMUT FLAKAN PROVINCE 1080 THAILAND

TEL (00000 | 1-SR601 FAKS (RGN0 -TH0

Page - 3/4
Certificate of Calibration Centificate N JA-NOM-D30
Reguest Mo Peeq-2024-1861
Custumer o “
1 Absolute scoustical sensitivity
Mame URITED ANALYST AN ENGINEERING CONSULTANT COL LTI Certificate No 1 25-NDM-030
UUC Setting Time Expasure Meamrement Tk anices
Addrees © 81 Sm Udoersuk 41, Sulbumyil Rosd, Bangesak, Praknnomg, Bangiok 10260 Mequest Mo R 20042052 UNCERTAINTY
FAST | A/ 2 el v LT e Errar il st
1
Calibrater Seiting ) w0 ' ) Pa' b (%] 15 (%)
Unit Under Calibration Detafl
1000 T2 114 d 120 120 i e 13 1 Pasg
Measuremes| fem Maige [asmetey Microphose Class - 2
ke Adiehite sensitpvity wis estahlisbod by the o of Sound Calibentor Brind Svaniek, Model 53 3548
Manufacizer 1 SVANTEK Microphone Model - 8 27
Mudel SV 1M Wlicrophone S . #6600 A
2, Frequency
Serial Nusmher a5 Prenmaplifier Model - - Deviatien frem varioms N ras
e VT Setting. UNCERTAINTY
425 ; N -
I UAEFFM. | 642564 Pregmplifler 524 Frequency Wighting Limit ik
Tegsalution bl odp Ingtrument Staus | Used FAST / 55-140 A C
(a8 [+ a8}

Calibratinn Envirsnment and Details STD Serting L) Gy
Tempemtem e 63 1ie [N e ] (1] 0 Tase

138 He 00 ol (21 15 e
Humidity A1y R £ 2 Sk H

250 e 04 L3 A L3 Fass
Hamometsic Pressure 1313 a4 10 o

518 He a3 42 .40 13 Tas
Received Date 0 Devember 2004

100 He (1] ot oA
Culibrated Dute 7 Fubmuury 2025

2000 He s L] 40 i Pass
Calibraties Procedurs onse tmethod CP-NOM-01 hased an EC 61252 - 2017

00 Hz 14 14 40 0 Tuss
Location of Calibmation Lals Acousric

B0 Mz 12 14 .40 sn Py
Reference Standard

Instrument Brund Maodel SN Due eslibration Tracehility
Stundard Microphone firusle Kjoer sz 2294455 15 Jume 2025 HIMT
Ao Gieneraine Svanick SVAN 401 151 14 Oeraber 20024 WH Elecirie
Timer EXTECH 05-NCT 14 March 3 A

Mate

The ropestod nncertainty 1 basod on standand incertamey moftphied by the Coverage Factor §

Calibrated By : e
Mk Noppadon Lunngert

Service Calibmbion Pnginsey

The resalis et inly

e e ealibirmedd The conifienir shull il be pependiend excapl in ], w

= 2. providing = Yevel uf confidence sppenvimmtely 45 %,

Appraved By ¢

A

Br. Pacst Mathayom

Calibration Engineer Supervisos

Iysue [ate @

7 Febmunry 2025

I.Bﬂﬂ'li‘l!jﬂ’wq&l

swtftten spproval of (he Yiminpeie stramen Ca. L8

M- TEDR-E H 8 Do e 24174

tonenslunauey

Tihe imsults tedated wily me the Nevn cillbwatrd. The iermfiemss suath ok e repidiie d exeep i Bl slihiain wiisen il of e Disaivalive drs

PAS-TON-NTTRSR] e 108 e i 24034



INROVATIVE INSTRUMENT CALIBRATION LAB
ISV ATIV L INSTIUMUN T OO LTI DIAT O TIC D

TN RGO |1 KON TINAKGHN MHON BANG KAL)

AMIPHCE BARG THEESAM T PIRARAR PROVINGT B0 THATL AN

TEL 020 A0 AR M-21 )T 1A

INNOVATIVE INSTRUMENT CALIBRATION LAR

MR ATIV I IRSTIUSEN T OO LT HEAD OFFICT

T NI | S SERTIARCIN 11 1AMBUN ARG KAELL
AMIHIE BARCE FHLESAMLT PRARAN PROVINUD WS40 THAILANL
T VESEL T AN ORI T

Cenificate Ko
Request No
3. Linearity of response to steady signals
a, Sound exposure meter, linearity of response for changes of input dal signal level
ULIC Seiting FAST/ A/ High
Ref d8) | 550 a0 900 | 1000 | 1100 | 1140 | 2200 | 130.0 | 1800
1000 He Level & 1981 | s=ef poz| sos] weal| 1ma| 10| s200| 1300] e00
Error (48] ozl a1 o3| ool ool en| oo
Fef (48] gaal 988 ioss| 1125 uss| 1283] 1389
#000 Hz LevelA | (48| 5.9 123| wss| 183| 1387]
Error (28] .0 ool ool pa) o2
Ref (8] RrE| 93.8] waa] 1138
B3 Hz Level A (48} 678 s36) 1033] 1138
Error {ain oo o) oo oo
Talerances Limit (8] in
UNCERTAINTY (B ni
Resutt Pass

b. Sound exposure meter linearity of error

25-NOM-0M1

Reg-20124-3862

UL Sertimg Time Expusure Measiremen Telerances
UNCERTAINTY
FAST /A 755140 Rel e Rel wuc Error Limit Hesult
Calibrator Seiting ) ] ' 'ty ) ) 154
1000 Hee 110 4B i) k4 oM [[E1) (RN Tass
TN Ha 110 dB 45 45 050 oso a0 Pass
OMMY Hz 110 dE L] L] Lo L “Lon 56 Tass
I He 1 10 48 140 150 2400 2 +1.o0 Tass
1000 1=z 120 dB 36 £ 400 & 075 Pass
3
1000 He 120 08 k! n L0 Bus 43 £EE Puss
1000 Hx 120 48 L] ™0 1800 013 +130 Pass
1000 He 120 d8 1= 180 0400 wa +1.10 56 Tass
1000 Hz 120 40 36 Thil 40.00 w4 +aR5 Pass
1000 He 120 &8 T TN 8000 £0.49 +0.51 Puss
[
lupun
The et pelbaimd amly e ealbraienl. The pesifisaie shell ran b seprdcerd mecpt in il wiibent i appneal af |Irt'Enna":!ulimm'u m}l !

INNOVATIVE INSTIUMENT CALIBRATION LAR

NNV ATIVE INSTRUMENT COL LTI HEAD OFFICE

LI AR 1), S0 SUNTINAROHES L1 TARHNGN BANG KAFO
ARIFTIIE INANUL YL SARLT FIEAKAN FROVINCE 10500 T1AILAND

TEL (i 21062

L EAN] (G2 E TE4E

MM ey

Lo sate T

Cenificate Na 25-NDM-030

Tequest Mo

4, Response to short duration
a. Respanse for sinusoidal signals - reference level

VUC Setting Time Expowure Measurement Toleramees

FAST [ A 45140 Rel vuc Hel e Error Limit Resuli

5 : 1 1 3 3 2
Calilsrstur Setting (L1} LLH] Fu hl Fa k) (Pu h} iPa hl iFa h)

4000 e 95 dIV 2846 846 Loa Lo 01,00 0052 038 - 041 Puss
b. Sound MEter resp for series of i |
UUC Setting, Time Exposurs Meastrement Tuberances
ENCERTAINTY
FAST /A /55140 el uuc Rel e Evvar Limit Resulr
= 1 1

Calibrator Setting i) =) Po b} s} (%) ]

Bumst | ms, 04 R 2H4R 2444 100 (NE] (LM Pas:
Bursl 1 ms, 100 48 ol L 100 L .00 is Fass
Bural | ms, 105 48 1 143 100 Ll +1 2441 Pazs

5. Response 1o I.IniEB ar pulsa
UL Setting Tieme Expoyure Meusurement Toberanees
UNCERTAINTY
FAST A /85140 (R vue Different Limit
Cullbentur Setting ) (Pa'h) b (%) ok
Coatinuoes Recsagle + W37 Pnss.
29 [ELH 7 +6
Coatimuvst Rectanpls - 1037 Pasi

* Indicates non accredited

enaslupIuAn

The restills refased inly 1 (he fse dalllinated. The berNcate shall sol be nepusdiierl 4xoept in il withorst weiftes appecrsl of e [nrssvative Invinament Co,, Lid

FMETOR-NIIN-E] P 11 Diie dae 2924

INNOVATIVE INSTRUNENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL1TD HEAD OFFICE

W innovative

7139 A00 12 SOPSUNTINAKORN 11 TAMBON BANG KARO,

Decizion Rule for Statements of Confarmity

The n o

Cetificate ¥o

on mile of confirmity

Raperting of Eompbeacs

Fig and siatmesis

i will b

s = The

Pans' = Thet mavars st fossli was withia the limis. Honever, i po

Tl = The: tasimmtient sevsdt wik cul af the e, Hirwvier. 8 frovsion, o the eaj

Fall = The semuramess result il the #speondei] soerimsy witk o 957

i 05 e

e within el

Fibe crpaniked iswestainty of mrsainmeal at 98% exceals the

vernge probabilny were auscite the i

Ragaest N

AL 62918 Crsieilines on hr

£ meeriainry uf messuresten] a) 95% b it ihe lme

T | - Upper mit
Measurzd vaiues 1l A
1
85% expanded umarlsmly{ | =
4
P
=2 Nominal
Lower fimit
End of Certificate
The sesits elated only st e ealilupsd. shull it b fopreabasd edipl 6 S5, witking

2-NOMAML

Rey-2004-2362

_enenslumu

e st Co., Lid

AU

VRTINS | B8 B e 203

ANPHOE BANG PHLTSAMUT PRAKAN PROVINCE [0540 THAIL AND fasERE Sat s
TLL (66K-2116-58560-1 EAN: (6610-2116-7140 o 'P;gr e
Certificate of Calibration

Customer

Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD Certificare No : 25-NDM-190

Address 81 So1 Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2025-1579

Unit Under Calibration Details

Measurement item Moise Dosimeter Microphone Class : 2

Manufacturer SVANTEK Microphone Model : §V27

Maodel SV 104 Microphone /N © 130996

Serial Number 143230 Preamplifier Model : -

in UAT: EFM.148/2366 Preamplifier S/N - -

Resolution 01 dB Instrument Status - Used

Calibration Environment and Details

Temperature 23°C+2°C

Humidity 50 6RH + 20 %R

Barameric Pressure 1013 hPa £ 10 hPa

Received Date 14 July 2025

Calibrated Date 24 July 2025

Calibration Procedure In-house metliod CP-NDM-01 based on TEC 61252 - 2017

Location of Calibration Lab Acaustic

Reference Standard

Instrument Brand Madel SN, Due calibration Tracebility
Multifunction Acoustic Calibrator | Bruel& Kjacr 4226 3412381 8 May 2026 NIMT
Audio Generator Svantek SVAN 401 131 9 October 2025 WK Electric

EXTECH - 05-AC 11 March 2026 TPA

Note

The reported uncertainty s hased on standard uncertainty multiplied by the Coverage Factor & = 2. providing i fevel of confidence approximately 95 %.

Calibrated By : we Approved By : ;

Mr Noppadon Luangart Mr. Pacit Mathavor

Service Calibration Engineer Catibration Engineer Supervisor

Issue Date : 24 July 2025

.
The et et oy th e et Th et shall ot b eprodicod xcest i . withot it ol of ...Lanaaﬁ‘lumuqu

FM-708-NDM-0] Rev 06 Lssue date 172725



INNOVATIVE INSTRURMENT CALIBRATION LAB

Ly,

INNUVATIVE INSTREUMENT Cn 1T, 1EAD OFFIL L - Q o _lf'.

e T T innovative ilac-u
instrument o~

AMPHOF BANG PHLTSAVUT PRAKAN PROVINUE HISH0 THAILAND

TLL ¢600-2116-5860-1 FAX (6010-2116-7140

INNOVATIVE INSTRUMENT CALIBRATION LAB ey

Vinnovative HaCHRA .

instrument

NNOVATIV I INSTROMENT COL LT HEAD OFFICE

2130 MO0 10 SOLSUNTINAKORN TH EAMBON BANG KAED,

AMPHOF BANG PHLESANE T PRAKAN PROVINCE 10530 THAILAND

TEL (660211638001 FAN: (6632 U16=7H30 Page :3/4

Centificate No 25-NDM-190

Request No Reg-2025-1579

1. Absolute acoustical sensitivity

Time Exposure Measurement
UNCERTAINTY
FAST/A/55:140 Ref e Ref vue Error
Calibrator Setting ) ® ®a by (#a'h) () (%)
1000 Hz 114 dB 120 120 316 313 09 31
Note Absoute sensifivity was established by the use of Sound Calibrator Brand Svantek, Model SV35A, SN 58079

2. Freguency weightings

Deviation from various
UUC Setting UNCERTAINTY
Frequency Weighting
FAST /55140 A 4
(+dB)
STD Setting (dB) (dB)
63 Hz 0.2 03 0.40
125 Hz 0.1 01 0.40
250 Hz 0.1 ol 040
500 Hz 00 0.1 040
1000 Hz 0.0 00 0.40
2000 Hz 02 02 0.40
2000 Hz L1 L1 0.40
8000 11z -02 0.2 0.40

.

FM-T08:NDM-01 Rev.06 Lssue daie 177225

INNOVATIVE INSTRUMENT CALIBRATON LAK ot

INNOV ATIVE INSTRUNIENT COL LTI, 1HEAD OFFICE . S 4 Ah
nnovative flacura T

. - instrument % ~7— .
AMPHOE BANG PIITSAMUT PRAKAN PROVINCE 10540 THAR AND e

TR AGO TUSOLSUNTINAKORN T IAMBON BANG KALO,

TEL 1660-2116-5560-1 EAN: (6010-2116-7 140 Page 474

Cenificate No 25-NDM-190

Request No Req-2025-1579
4. Response to short duration
a. Response for sinusoidal signals - reference fevel
UUC Setting Time Exposure Measurement
UNCERTAINTY
FAST/A/55-140 Ref ure Ref vue Error
Calibrator Setting (s) (s) Pa'h) @®a'hy ®a’n) #a' )
4000 Hz 95 4B 2846 2846 100 1.00 0.00 0052
b. Saund exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement
UNCERTAINTY
FAST/A/55-140 Ref vue Rel Error
Calibrater Setting. s) () (Pa'h) (%) (%)
Burst 1 ms, 95 dB 2846 2846 100 0.00
Burst 1 ms, 100 4B 900 500 100 1.00 0.00 56
Burst 1 ms, 108 dB 143 143 100 101 +1.00
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement
UNCERTAINTY
FAST/A/55-140 nue uuc Different
Calihrator Selting [t (Paxh) (%) (%)
Continuous Rectangle + 1037
0. 0.00 b
Continuous Rectangle 1037

End of Certificate

The results related only 1o the itens calibrated. The cor

)
et o s s s AN RAAUAN

FP-T08-NDM-D1 Rev.06 Issue dare 1772125

Certificate No. 25-NDM-190

Request No Req-2025-1579

3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

UUC Setting FAST/ A/ Lligh
Ref {d8] | 550 | 800 | 900 [ 1004 | 1300 ) 1140 | 12006 | 1330 | fa08
1000 Hz Level A 1481 | 553l o2 902 1000| 1100] 112.0[ 1200] 130.0] 1400
Error (8] 03 02| 02 o0l o0l ool o0 oo o0
Ref {d8) 889 989] 108.9) 112.9| 1189 128.9| 1389
8000 Hz Level 4 L] 291 99.0| 1090| 1128| 119.0[ 129.0] 1389
Error 48] 02! 01 0.1 oof 01 o1] 09
Ref (d8) 878] 93.8] 1038| 1138
63 Hz Level A (d8) 87.8] 93.8] 1038| 1138
Error (dB) 0.0} 0.0) 00! ol

UNCERTAINTY (+dB) 0.3

b. Sound exposure meter linearity of error

UUC Setiing Time Exposure Measurement
UNCERTAINTY
FAST/A/55-140 Rel vue Ret vuc Error
Calibrator Setting &) 0] (Pa'h) Pa'h) (%) (%)
1000 5 11043 2 27 0.30 030 0.00
1000 Hz 110 dB 45 45 050 050 000
1000 717 110 dB 90 90 1.00 101 +100 56
1000 Hz 110 dB. 180 180 2.00 202 +1.00
1000 Hz 120 dB 36 36 4.00 403 4075
1000 Hz 120 4B ” 7 800 805 10.63
1000 Hz 120 dB 20 90 10.00 990 -1.00
1000 Hz 120 di8 150 150 20.00 19.76 120 s6
1000 Hz 120 4B 360 360 2000 39.42 145
1000 HZ 120 dB T20 720 80.00 80.49 t0.61

[
The results refuted only o the item calibated. The certificate shall not be reproduced except i full, without written approvel of .hlﬂﬂﬂﬂﬁ‘hlﬂ?llﬂu

EMT0S-NDM0L Rev.06 Issue dare 17

INNDVATIVE INSTRUMENT CALIBEA TION LAB
PNV ATIVE (NSTIRUMIS €0 LT ALY
1

AMAPRIOR BANG

MO 1Y, SOLSUNTINAKORS 11 TAMBON BANG AL

[

ESAMUT PRAKAN FROVINGE HS0 TIAILAND

Certificate of Calibration

Custemer
MNumn LINITEDR ANALYST AND ENGINEERING CONSULTANT CO,LTD, Cortifleme No 1 25-NDM-036
Adkdress B Sol Udomauk 31, Sakhumyai Road. Bangehak. P'rmkanong. Bangkok | Request ot Rig- 20250194

Uit Unider Calliagion Detsils

Memsunamest ftem :

: Npise Dosimetes

Miciophose Class - 2

Manwiactarer i SYANTEK Micrpbone Model - 34 27
Mudel V104 Micropbone 8N | 77362
Serial Numher 1373 Presmplifier Madel
m UVAILEFM. 1192 Ireampalifh
Resulution 01 4B Instrument Status © LUsed
Calibrutien Envirenment und D;
Temperry BT
Humidity H R £ aRH
Berometne Pressund 1003 Wit £ i kP
Ruceived Dase 24 January H25
Calihrated Date 1% Febnuary 2024
Calibrstlon Pr In-howuse method CP-ROM-0I hased on TEC 61252 2017
Lovation of Calshrafion Lab Accmstic
Relerence Standarid
Instrumsen| Brand Madel SN e calihration Trucebilisy
Standant Micophone Brucl& K jaer 4192 22545%3 25 June 2025 NIMT
Audin Cenemiar Svantck SVAN 4t 1 14 Dtober 2004 WK Blectric
Timer EXTECH £ Q5-ACT 14 March 2025 TPA
Nate
unieristy b haced om saadnd wcemainty  the Civernge Factor & = 2 praviding 8 level of confidence spprosimaoly 45 %

Calibwated By Eﬁ

s rebasec sl e b calibrmnsd, The certs

Mr. Noppudan 1sangen

Serviea Cal onl Englecer

Approved By ¢

Tasue Date 2

—

Mr. Pacit Muthove

Calibeation Engineer Supervisor

1% February 2025




INNOVATIVE INSTRUBMENT CALBRATHIN LAY

ISNUWATIVE INSTIUATENT (0. LTI HEAD OFFIET

/0N MO | SO LN TTRARCI 11 TARION BANL IAEL
AMIPHAE ARG PHLTSAMUT BRAKAN PROVINUE LI558 THATLAND

TEL| URNITE R SHO0 | F AN (820 1T 41

INNOVATIVE INSTRUMENT CALH

ATION LABR
ISRAVA DIV ERETIUAUNT G0 LTI HEAD OFFICE
T RN 13, S SERCTIRARCRN 11 TAMBON BANG KAL)

AMIHOE BANG PILESAMUT MAKAN PROVINCE 10540 THAILAND

Cenifieaie Mo < 28-NOM-056
Request No P 20250194
1. Ahsolute acoustical sensitivity
UUC Serring. Time Exposure Messirciment Tolerunces
UNCERTAINTY
FAST /A /55140 e Rel voe Errur Limlr Tesult
Calibrator Seiting ® [t Pa’ ' Lo ) L
000 He 11448 120 120 i X3 13 il 21,428 Pass
Moie Absolute sensitivity was established by the use of Sosnd Caliheine Brand Svamek, Model SV 154, SN S8079
2, Frequency weightings
Deviatien fram varkous Taleramers
UL Setting UNCERTAINTY
Frequency Welghilag Limii _—
FAST/35-140 A C
(R (R
ST St vy (i) By
*6¥Ha 11 03 141 40 P'asis
125 He L 8] gl 13 Paas
20z -1 o 44 (5] Pass
500 He L w1 ) (5] [asa
1000 He 00 (] ol .
2000 Hr 4 04 140 20 Pazs
4000 He 07 o7 ) 10 Pasy
HOOO Hx 24 15 (et =0 Paxa
la
T sesuibs pelaten il 46 e dern s eateid. The eeefificate sssll nci by in L wlthout d of the Insovattyg Insument Co. Lid q

P TUR NE| Be i B e 35924

INKOVATIVE INSTRUMENT CALIBIRATION LAB

IRRAA DIV RS TIUSINE COL LT HEAD OFTICL

SN RIS 11 SO R TINARCHN | EASIRON BANG KAL)
AMIHUE BANG PULESAMUT MEARAN PROVESCE HIS0 THAILAND
THL (N-TEL-SEG0 T AN 21 1T

VEL DI AR M T
Cemificate N 25-KOM-03
Request N Feg2023-41 154
3, Linearity of response to steady signals
a, Sound e meter, linearity of response for changes of input idal signal lavel
UUC Setting FAST /A High
Ret |d8) | 550 | aoo | aco | wo0a | 2300 | 140 | 1200 | 3300 | a0
1000 He Level A 198) | sesf soz| spa| sond| sioa| saeof 1aoo| asen| oo
Errar 48] o3| 031] ool eof ool ool 0o
Ref 48] sao| ang| i0as| 1120] sies| 1ms] 1385
000 Ha Leveld | (d) a0.0)
Error (8] . a1
Ref [EL1]
BlHz Lavel & (d8]
Error (dB|
Telerances Limit i) 10
UNCERTAINTY (48] 43
Result Pass

b. Sound exposure metes linearity of efror

m ettiog Time Expuvare Measarement Tolernnces
UNCERTAINTY
FAST /A i 8%-140 el e Rel Errnr Limit Resull
Calibrater Set i i ' w i L0 (")
1000 Hz 110 4B b o [R11) 30 000 Pass
10{H He 110 48 45 45 050 nso o Pass
1000 He 110 48 L] W L (K] «1.0 38 Pass
1000 He 110 48 5 = im0 148 -1.00 Pass
1000 =z 120 dB M R 400 403 #LT3 Pasa
1000 Hz 120 4B T2 n oo 0s el Paa
1006 Hx 120 dit L) L] 10,00 1015 +1.30 Tass
1000 He 130 48 180 150 2000 222 +L10 in Pass
1406 11z 120 di% 36t i 40100 a2 HARS Prss
1000 Hz 120 d8 TN ™ 2000 Bl AT Hihl Pams

enaslupuAn

Tine tesalis bt nly i the e caliteaind. The cenigieate shall i b rep i), sithout ok of the Inermemive st O |

-SRI s 9 Lo

INROVATIVE INSTRUMENT CALIBRATION LAR

IS AT NSRS €O LT AL OFTIC )

SO0 M 1, SO0 SUNTINAKCIS |1 TAMBON BA%0 K AED

AR i B die

AMAPHL AN PHLESANIUTT PRAKAN MLOVINGE (0880 THAILAND

—
ChLuneTEEs LABORATINY
Sil-1 EAX: (00 N

1167 40
Fage 1 3/3

Cerfifieate No ISNOMI
Request Mo Reg- 20050194
4, Response to short duration
Response for sinusoidal signals - reference level
WU Setting Time Exposuse Meamrement Toberances
UNCERTAINTY
FAST [ A/ 55-140 et e Ter e Ermor Limit TResult
Cullbeatar Setting i 0] ra'h) Fa'h) k) ' W ra'h)
4000 Hyx 95 41 2846 286 AELH) 9% -naz o83 AL20 - 04) Tuss
b. Sound exposure meter response for series of toneburst impulses
UUE Setting Thnse peture Measurement Telerances
UNCERTAINTY
TAST{ A 55140 Tl e el Errar Limit Resuls
Calibratar Setting it s ety i) %) )
Thuirwt | e, 95 41 1846 28 101 20 214426 P
Burst | me, 100 d8 200 L] (L] AL} <200 LR BLERET] Paxs
Trurst | ms, |08 d5 143 143 10 099 100 244 Pass
5, Response 1o unipolar pulse
ULC Serting Time Expasure Meusurement Talerances
UNCERTAINTY
FAST ! A 1 55-140 vee e Different Limmit Result
Callbrutor Setting (s} (Pu't) %) (%) (L)
Comimmoss Rectangie + 1037 Pass
% ann 37
Comlisiiis Riciangle - 1037 Pasy

* Indicates non accredited

FTRITAR Ry 09 v e 102

Centificate No 25-NDM-UE36

Hequest No Feg 22541194

Decisinn Rule for Statementy of Conformidy
The atandani decnmn e ezeployed for the slstements of monfimity s cack adrtion sl wiil be applied sing FBLAC-CE 092019 Guldelines on the

morting of Cang §peri " anl siilemeais

Paad = The meavieerient povill plus the s arded snerialngy with o 08

woyerage prsbility were within il lime
Tess = The messuresseai reaull wes wilkin the Teil. However, 8 partios of he cxpanded uncertainty of masumeman o 9:5% excevds the Emit

Fal' = The sstvmastnent el waas cut af the tiilt. However, 4 portion uf e exparaded socerininy ol meaarmment m U944 b witt ihe limit

Fail resalt phas welih 0 4% covesags peckahilit v e the firet
| ¢
I j. P Upper limi
Measurad valug Farl
B5% expanded uncertaily { Pl
i Mominal

Lower limit

End of Cerfificate

'
enaslupIuAn
Thie ety selued el 10 fhe e calbraed. T sl nt i ll, will syl af the lnrvative Il O L6

PAETOR: IR ) M, 0 T e 2




INNOVATIVE INSTRUMENT CALIBRATION LAR

INNGVATIVE INSTRLIMENT (0, LTD. HEAD OFFILE

T3 MO 13, S08SLINTINAKORN 11 TAMBON BANG
AMPHOE BANG PHLE SAMUT PRAKAN MROVINCE 10540 THAILANT
TEL: 561021 16 SHE0-1 FAK: (66X-2116-7140

BT O A A

-

T
CALIBRATIDND2S8

Certificate of Calibration

Customer Certificate No : 25-TPM-05&

Mame UNITEL} ANALYST AND ENGINEERING Request No ¢ Req-2004-2854
CONSULTANT CDLLTD,

A © B Soi Udomsuk 41, Sukhamyit Road, Bangehak, Fagri 12
Prakaning, Bangkok 10260

Unit Under Calibration Details

Calibrution Parameter Tempesature

Insirument Meme Thermal Environmens Monitor Range Colibration : 20 °C to 60 °C

Munufactures T81 QUEST Type of Seasor = RTD

Mods| QT2 Sengor Dinmeter (mm) - 4.5

Seril Number TPTOIT Calibration Position {mm) © 675

Resnlution Instrument Status © Used

1 Muraber L X1ea562

Calibration Eovironment and Detaily

Tempersiure BHCLIC

Hurmidity 55 %RH £ 15 %RH

Recoived Dute 20 Degernber 2024

Calibrated Date 2R Jonunry 2025

Calibration Procesdure I-bouse method CP-TPM-01 by C with Standasd Tt

Reference Standard
Dightal T will Sensor, GINGOGINGO, Madel; GT11/ RTD100, SN:
(000087, 10: 02-TPM Which was culibrated on | March 2024, Calibratien Certifiente No. : QR24-0478

Traceahitity This Certiticate is iraceable to S1 Unit through Quality Rebom Co., Lid., NSC-ONSC Acoredintion No.:
Calibration 0292

Note

The reparted uncertainty is based on standard uncerininty multiplhied by the Covernge Foelor & =2, providing o level of confidence

approximately 95 %

Approved By :

Busue Drate ¢

Me. Noppadin  Lusngart
Technical Manager

28 lnnunry 3K

sneslaimuny

Th: rewuli petsat cxly i fh fierm bl The s Ristte shall e e enwp i Tl

INNOVATIVE INSTRUMENT CALIBRATION | AR

INNOVATIVE INSTREMEN T COL LD, HEAD OFLICT

7130 OGS, SOTSUNTINAKORN 1E TAMBON BANG KAFO,

spprval ol the Syt disimanet Ca Ll

F-HIETIMA ] R, 0 Dose dane 130230

\'/innouatiue

ANPHOL BANG PHLTSAMU T PRAKAN PROVINCL 10530 THAIL AND instrument . A
CALIBRATION 0253
VEL 166102006 S560-11 AN (00R21 107140
Certificate of Calibration
Customer Certificate No : 25 TPM-146
Name UNITED ANALYST AND ENGINEERING CONSULTANT  Request No : Req-2025-1690
COLLTD.
Address 81 Sai Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 112

Bangkok 10260

Unit Under Calibration Details
Calibration Parameter :  Temperature

Instrument Name Thermal Environment Monitor

Range Calibration

20°C to 60°C

Manufacturer 3M Typeof Sensor - RTD
Model Q1-32 Sensor Diamcter (mm) 4.5
Serial Number TPQO20022 Calibration Position (mm) © 67.5
Resolution 01°c Instrument Stafus - Used
1D Number UAEEFM 005/2559

Calibration Environment and Details
Temperature 23°C 4350

Humidity 55 %RH 1 15 %RH

Received Date 21 July 2025
Calibrated Date 24 July 2025

Calibration Pracedure

Reference Standard

In-house method CP-TPM-01 by Companson with Standard Thermometer.

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GTLL/ RTD100. SN: 12000077,

1D AR-TPM Which was calibrated on 15 October 2024, Cahbration Certificate No, - QR24-2836

Traceability

Calibration 0292

Note

This Certificate is traceahle to ST Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor 42, praviding a level of confidence

approximately §5 %

Approved By :

firt

Issue Date :

Mr.Noppadon  Luangart
Technical Manager

24 July 2025

The resuls relared only 10 the item catisrated shall ot be rep except in full, withou

o ml.aﬁmﬁlaimuqu

FMC708-TPM-01 Rev.01 Jssuc Jate 13102120

INNOVATIVE INSTRUMENT CALTBRATION LAR
INHOVATIVE INSTRUMENT C'0,, LTD. HEAD OFFICE

TR MO 13 S01 SUNTINAKORN |1 TAMBON BANG KAFO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND :‘Li-‘r‘::m
TEL! (6621 16-5880-1 F. 16610-21 16-T140
Caliheation Nute Certiflente No ¢ 2-TEN-0%
ULIC Adhesmen Nt Adms Request No 1 Regr2024-2854
Page : 17
Result of Calibration ©
— ’:-::l UL Braling. Errration Unesrraiuty
o e ey
ey

20050 02 02 013

25052 Y2 als

Inase ani 02 a1l

34037 LT 02 a3

WET

40037 401 02 a1l

45040 433 02 013

a4z LI -0 013

80445 801 013

204032 02 -l 13

15013 =2 -2 a1

046 3 02 013

35438 sz 02 013

ORY

ML 40.2 -2 13

45,0400 452 -0 (AR}

042 .y -3 13

LRl .2 > 13

003 P -1 13

25,003 b2 k13

w3 2 ‘02 [ 85

35005 352 02 k13

LOBE

A03E &2 02 o3

24,40 44 0 LA

Sk 142 $ih1 1 1153

fHLIME .1 <ol (X5

End of Cerilfieate
Cabibeute Ity © gm‘-'
Adr. Sittichok Firapikdeesskul

I.Bﬂﬁ'ﬁ‘bjﬂ'l‘llﬂll

Tha rewuilis relaind wnly 5o the nem calitmaed. The cenificme shall nin b mproduced exonm m fll, wishows women approval of the Immavaiive et Co., Lid.

INNOVATIVE INSTRUMENT CATIBRATION T AR
INNOVATIVE INSTRUAMEN T COLLTDHEAD OFFK

7139 MO TE SOLSUNTINARDRN T8 TAMBON BANG KARO,

WM TR0 Bl D i 13012780

Vinnovatwe

ANMPHUE BANG PHLISAMUT PRARAN PROVINCE 10330 THAILAND instrument rar
CALIBRATIONOZ3E.
VEL: (60021 S00-1 FAX . (06K0-2116- 3140
Calibration Note Certificate No : 25TPM-346
UUC Adjustment Not Adjust Request No : Req-2025-1690
Page: 22
Result of Calibratian :
Stondara
U Reading Correction Uneurainty
ULC Sensor Tempecature
o o w0
co
20,003 189 “ol 014
25.003 249 +0.1 014
0003 209 <01 014
35,004 349 1ol 014
WET
40.002 ELE] co1 014
45.002 449 “01 014
50.003 500 00 014
60.002 00 0.0 i
20,003 199 101 ola
25.004 249 +01 014
30.003 299 +o1 an
35.002 349 101 014
DRY
40,003 00 00 0.1
45.002 450 00 014
50.003 50.1 [ 0.14
60.003 60.1 01 014
20.003 199 01 0l1a
25.002 249 101 0.14
30,002 295 +01 014
35.003 349 £01 01a
GLOBE
40003 399 +01 014
45.005 a9 +01 014
50.003 500 [T} 014
60004 600 00 014
End of Certiflcate
Calitrated By : Qvo,-
Mr Sittichok Jirapukdeesakul
The mly t0 he irem calibrazed hall not exceptin ol sthour s spproc of G @Y FYGF

an

FM 705 TPM-01 Rev.01 Issue Jute 130220



INSEVATIVE INSTRUMENT CALIBRATION LAl
INNUVATIVE INSTRUMENT (0, LTEL HEAD OFTRE

UMM 1T SN EUNTINAK RN 1] TAMEIN BANG K AR,

i b PHL %A . LY fy A i
ABMPHOL BANG PHLESAMUT PRAKAN FRUVINCE 105 THAILAND g
TEL (602158601 FAX, (660121 16T 140

Certificate of Calibration
Customer Certificate No : 25 TPMAISS
T POUNITED AMALYST AMD ENGINEERING Request No 2 Rig 20242857

DONSLILTANT €T
B1 508 Udomsnk 41, Sukbuirit Road, Basgehak,

Prakasong, Banghok 10260

Unit Under Calibaation Tetalls

Calitwation Parsmeter @ Tempemmire

Instrusment Mame Thermal Enviromment Momisor Fange Caldhrmion ©
M facturer T81 QUEST Type of Senace
Model QT4 Sensar Dmmeler (mm)
Seriul Number :  TEGI0O0TS Calibrution Pasition (mm) &
Hesohiion o.1*C Imwtrumem Stams
10 Number UATEMAZ 1562557

Calibration Environment wnd Details

Tempemture 233010
Humidity t 'SSHRH 2 ISHRH
Heceived Dase 20 December 2024
Calibwited Date 28 Jiniiary 2025

Calibrutios Procedure. In-hemse method CP-TPM-01 by Camparisom wilk Standard Thermometer.

Referemce Standard  ©

20°C 1o 60°C
RTD

43

675

Used

Digital Thermometer with Sensor, Mamfacturer: GINGONGINGO, Madel: GT1 1 RTD100, 5N

ABODOEST, 10: 12-TFM Which was calibruled on | March 2024, Calibrubion Cerlificate No. 1 QR24-047H

Tracenhility

Calihration (292

Note

The reported uncerainty i

apily 95 %

This Cenificute is tmicesble 1w 51 Unit through Quality Rebom Co , Lid, NSC-ONSC Accredimtion No:

e v stinedand uecessaingy muliiplied by the Civerage Fictor k=2 providing a level of tenfidence

Apprirved By © i

] iy 1 i dipeeed. The: comificae sl noc

M. Moppadon Luaigan.
Techsical Mannger

Tssnie Dhabe ¢ 28 Junuary 2024

INNOVATIVE INSTRUMENT CALIBRA HION | AR
INNOVATIVE INSTRUSIENT (0L LIDL HEAD OFFICE

7130 MO0 LU SUTSUNTINAKORN 11 TAMBON BANG KATO,
AAMPHOL BANG PHETSAMU L PRAKAN PROVINCE 10540 THAILAND,

PEL 166K-2116-5860-1 FAN (66%0-2116-7140)

st s SOMENIAIUAN

FALTUS-TSD0) M U1 b o 13027200

innovative

instrument

CALIBRATION0298.

Certificate of Calibration

Customer Certificate No:

Name : UNITED ANALYST AND ENGINEERING CONSULTANT  Request No::
€O.LTD.

Address. $1 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Page

Bangkok 10260

Unit Under Calibration Details
Calibration Pacameter  Temperatute

Instrument Name Thermal Environment Monitor

Manulacturer TSLQUEST

Model QT-32

Senal Number TPTOA0G14
Resolution 01°C

1D Number UAE FFM.221/2562

Calibration Environment and Details
Temperature 232C3°C
Humidity 55 %RH = 15 %RH
Received Date 28 May 2025
Calibrated Date 22 July 2025

Cahbranon Procedure

Reference Standard

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100.

Range Calibration :

Type of Sensor
Sensor Diameter (mm) ©
Calibration Position (mm) :

Instrument Status

[n-house method CP-TPM-01 by Comparisen with Standard Thermometer.

25-TPM-337
Req-2025-1181

P12

20°C 10 60°C

N 12000077,

1ID: AR-TPM Which was calibrated on 15 October 2024, Calibration Certificate No. : QR24-2836

Traceability

Calibration 0292

Note

This Certificate is traceable ta ST Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

The reparted uncertainty js based on standard uncertainty multiplied by the Coverage Factor #=2, providing a level of confidence

approximately 95 %

Approved B

I

Mr. Noppadon  Luangart
Technical Manager

Issue Date : 22 July 2025

'
The results celated enly 1o the fiem catibrated. The certficate shall not he repraduced except in full, without wntte approval omtaﬂmﬁhqmuqu

FM-708-TPM-01 Rev.01 Tssue Yate 13/02120
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-
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Vinnovatlve

instrument
CALBRATIONO75%

Calibration Note

Centificate No : 25 1PM-337

UUC Adjustment Not Adjust Request No : Req-2025-1181
Result of Calihration :
Seandard
UG Reading Correction Uncerainey
UUC Sensor Temperature
o e o
o
20.002 200 00 014
25003 250 00 014
30,003 00 00 014
35,002 350 00 014
WET
40002 199 +o1 014
45002 449 <01 014
50003 499 -0.1 0.14
60.003 9.9 +01 014
20002 200 090 014
25004 250 ug 014
30002 300 L] 014
35003 350 ua 014
DRY
40,003 400 00 0.14
45002 5.0 no 014
50004 500 00 014
60004 600 00 014
20003 201 0.1 014
25001 251 1 014
30004 0.1 01 014
35003 151 0.1 0.14
GLORF

40003 00 00 014
45.005 450 0.0 014
50004 499 Lol 014
60001 599 =01 014

End of Certificate

A

Calibrated By :

M. Sittichok Jinpukdecsikul

.
e et i s e s e . s s - YD AT MIARUAR

FM-708-TPM-01 Rev.01 Issue e 13/02




List of Instrument Certificates for Environmental Quality Analysis

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
1 |Atomic Absorption COPPER FUME Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |Analytical Balance TOTAL SUSPENDED Mettler Toledo MS204TS/00 / C252436235 National Food Institute, 2502228-003-01 19/3/2025 18/3/2026
PARTICULATE Ministry of Industry, Thailand
3 [Dionex Aquion lon CHLORINE Thermo Scientific Dionex Aquion / 220340349 ARCHEMICA LAB., LTD ID1048 23/4/2025 22/4/2026
Chromatography HYDROGEN CHLORIDE
4 |Microbalance TOTAL DUST Mettler Toledo XP6 / B322373893 National Food Institute, 2502228 002 01 20/3/2025 19/3/2026
Ministry of Industry, Thailand

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

Technologies, USA

(Thailand) Co.,Ltd.

Checklist

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
1 |Atomic Absorption CHROMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
LEAD
NICKEL
2 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BLO02 25 23/4/2025 22/4/2026
Engineering Consultant Co.,
Ltd.
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
TOTAL SOLIDS Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
5 [BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1002 7/7/2025 6/7/2026
DEMAND Association (Thailand-Japan)
6 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 25TW29 17/2/2025 16/2/2026
DEMAND Association (Thailand-Japan)
7 |Digestion Units TOTAL KJELDAHL NITROGEN Foss Tecator 2520 Auto / 91794469 National Food Institute 2501440-001-01 27/1/2025 26/1/2026
Ministry of Industry, Thailand
8 |Heating Block CHEMICAL OXYGEN DEMAND Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2510-0375 7/3/2025 6/3/2026
[tatia Srl. Ltd.
9 [Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55/ B212.0411 Technology Promotion 25TM579 19/3/2025 18/3/2026
TOTAL SOLIDS Association (Thailand-Japan)
TOTAL SUSPENDED SOLIDS
10 |Cooled Incubator TOTAL COLIFORM BACTERIA Binder KB400 / WTB20200000015535 National Food Institute, 2502229-006-01 19/3/2025 18/3/2026
Ministry of Industry, Thailand
11 [Inductively Coupled CHROMIUM Agilent 5110 VDV(G8015AA) / MY18030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical LEAD Technologies, USA (Thailand) Co.,Ltd. Checklist
Emission NICKEL
Spectrometer(ICP-OES) Agilent 5110 VDV(G8015AA) / MY18030001 Agilent Technologies Preventive Maintenance 3/11/2025 2/11/2026

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
12 |Kjeltec System Distilling TOTAL KJELDAHL NITROGEN Foss Tecator KT200 / 91790524 FOSS South East Asia 13319 27/1/2025 26/1/2026
Unit (Labtec)
13 |Kjeltec Distillation Unit TOTAL KJELDAHL NITROGEN FOSS Kjeltec 8100 / 91889052 FOSS South East Asia 13854 24/2/2025 23/2/2026
14 |pH Meter pH Horiba LAQUA-PH210 / HAOAOOO7 technology promotion 25CH353 20/3/2025 18/3/2026
association (thailand-japan
15 |pH Meter pH Horiba LAQUA-PH210 / HAOAOOO5 technology promotion 24CH1597 26/12/2024 24/12/2025
association (thailand-japan
16 |pH Meter pH Horiba LAQUA-PH210 / HA9MO047 technology promotion 25CH354 20/3/2025 18/3/2026
association (thailand-japan
17 |pH Meter pH Horiba LAQUA-PH210 / HAOD0082 technology promotion 25CH588 21/5/2025 20/5/2026
association (thailand-japan
18 |pH Meter pH YSI Environmental pH 100A / JC02743 Technology Promotion 25CH735 23/6/2025 22/6/2026
Association (Thailand-Japan)
19 |UV/VIS CHEMICAL OXYGEN DEMAND Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP25-024 17/6/2025 16/6/2026
Spectrophotometer

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems ta essure reliable operation and the acouracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agitent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation

Nate: While nan-current production Af instrument and or accessory models are not covered
specifically in this docurment it can be used as a basic reference,

For more information about Agilent Technologies services please visit our web site using the
following URL  hittp/ fwww.agilent. com/en-us/services

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer

2 A customer representative should be avallable to the engineer while performing the preventive
maintenance procedures.

3 Any parts, not Included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this
service

4 |f a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revisiar 10.00, Issued: Nevernber 7021

& Agilent Techralogies. Inc. 2021 e & . .
‘ %% Agilent
4

wnasluAIuny

CrossLab

Fom Insight 1 Dutcirss

Instrumant Preventivie Maintenance Checklist

[nstrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the
table

240 %5 8RS

_| Uwited ?'“‘\35\- and Ewgieeesing onsultamt

© Listthe Serial Numbers of sach

List System Component Praduct Numbers Eoronant

LI CUR V-V 5 W 36000
Z

a

B ion, Saf . | Initial perf —

Revigian: 10, ausd Novermbe

© Agilant Teohnologies, Ine. 2001

wenanslunIuAu
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Instrumant Preventive Malntenance Checklist

Important Customer Web Links

» For mose information about Agilent Technologies senices, please visit our website using the
following URL: hitpi//www.agilent.com/en-us/praducts/crossiab-Instrument-services/service-
repair

« Tosccess Aglent Liniversity, visit https/fwww agilent.comicrosslab/university/ to learn about
training options, which include onling, classroom and cnsite delivery
Atraining specialist can work directly with you to help determine your bast options.

» A useful Agitent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consurnables for new instrumants, and other valushle information,
Check out the Resource Page heres httpsy//www agilent.com/en-us/aglientresources

= Meedtechnical support, FAQs, supplies? - visit our Support Home page at
http:/ fwww agilent.comysearchy/support

= Get answers. Share insights. Build connections:
Join the Agilent Community at hitps:/fcommunity.agllent com/welcome

Service Engineer's Responsibilities

= Contact the custormer and ensure that all necessary supplies are aveilable before the
preventive maintenance visit.

= Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flaw chart, (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to meke this decision.)

« Only select those pages that relate to the systerm or module being serviced
«  Complete empty fields with the relevant information.
= Complete the relevant checkboxes in the checklist using either a ™' or tick mark "v*

« Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

s Complete the Preventive Maintenance service in the order of the tasks listed,
» Complete the Service Review section together with the customer

s Complete the fields for page numbers at the fuol of each selected page

« Complete the total number of pages field in the Service Cormpletion section

»  Ask the customer to sign the Service Campletion section including the customer's and your
sighature,

This information is subject to changs without notice.

Revision 10 00, izsued Novernbar

@ agilert Technoiogies, Inc. 2021

enaslumun
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Instrument Preventive Maintenance Chacklist

B Agilent A4 safe operation flow chart inspections (to determine if the PM can be performed).

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

Ei Discuss any specific issues with the custormer before starting.

O For HF application systems, if standard sample introduction system was not installed, ask
the customer to installit. W%

M Review the instrument logbook for recorded probfems and comments
Ef Save instrument control settings befare starting the procedure.
@ perforrna qeneral ingpection of the systern for cleanliness.

Check for proper installation of parts, sssemblies, sensors etc.

d check system for required installation of cornponents, settings as defined by current
Service Notes

Check for required firmware updates and verify with custamers if they would like them
installed.

& usesvoto perform a Full Wavelength Scan for Cu HCL - "As found test_1*
o Perform a Basic Cu ABS test - "As found test_2°

Print the Details page or screen captures of the test resuits and attach to the end of this
checklist

Rsdsion: 10,00, Issced Novamder 2021

"::1 Agilent

wenansluriunu
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Instrument Preventive Maintenance Cheg
Freem bk o Dotearme

Preventive Maintenance Pro

aures

FLAME SYSTEM section
Q s=ction not applicabie
Electronic components

d Review and confinm instrument configuration data in SVD
@ canfim power supply voltages using the SVID Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency

ﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based rmolybdenum disulphide grease.
Ej Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
" Lamp selector
O ABA
Optics components
d Check that extemnal optical surfaces are clean — Clean or replace as required
& usesvDand perfarm Mono Wavelength Comrection.
B se svD and perform Sit Calibration,
A usesvband perfarm Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

Ef Physically inspect selected HC lamps (custommer to supply per their choice) and measure
the % Gain for ezch lamp. Advise custormer if lamps are showing emission degradation due
o age.

Check that the signal energy of the D2 and HC lamps track properly. Advise custamer if
their D2 lamp Is showing emission degradation due to age.

Fevimion’ 10.00, lesusd. N er 2021

@ Agilent Technictogs

-z Agilent
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Instrurmient Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in SVD

3 confirm power supply voltages using the SVD Power Supply diagnostic.

O Run 8VD tests to exercise &l motor drives over the full range of their travel:
O Monochromator drive
O Slit drive
O Lamp selector

O Check that external optical surfaces are clean — Clean or replace as required.

0 Use 8VD and perform Mono Wavelength Comection,

O Use 2D and parform Siit Calibration,

0O use 5VD and perform Grating Squareness Diagnostic.

QO Use 5YD and parform Zero Order Offset/Mano Comection,

O use 5vD and perfarm Wavelength Repeatability.

O physically inspect selected HE lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

O Inspect the GTA workhead gas hoses and cannections for leaks
0 Pressure test for gas leaks

0 1 the cooler system |s accessible (stand-alone) check for correct operation and
coclant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

Q Inspect the GTA workhead water hoses and connections for leaks

O check all graphite components and regtace if necessary.
Redaion. 1000 Issusd. Noveriber 2021
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Sample Introduction and Atornization

E’.‘ Inspect the burner interlock plate o ensure that the interlock pin is secure and correct far
the burner type.

Instrument Preventive Maintenance Checklist

ﬁ Clean the burner slat with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

o] Change the burner o-ring.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure refief bung releases readily

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

IZi Leave the ligquid trap EMPTY and verify the flame will not ignite in this state,

Ef Refill liquid trep and check that overfill drains freely into the drain/waste tube,

m’ Check the drain/waste tube for good drainage, It should nat have tight bends, kinks or loops
and the lower end must be- above the lguid level In the waste vessel

Check and clean the igniter electrode

Zi Pressure test for leaks
d Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SV interfock monitaring diagnostic.

@ igrite a flame

Ei Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mb per minute

E‘ Optimize the instrument ready to perform Cu sensitivity test

' Create a manual method to perform & Basic Cu ABS test - 'Final Performance Testing*

Runa PM completed sensithvity test for a 5 pprm copper sample and record the results in
the A4 PM Performance test results and measurerments table.

Fievimian: V0.0, Issued: Noverriber 2021

@ Agilent Technalogins, inc.
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Instrument Preventive Maintenance Checkdist

0 Tube
O Electrodes
O Shroud
O check and clean the end windows on the workhead

O Check safety interlock operation,

Analytical performance for Fumace systems

Q ‘Optimize the instrument ready to perform Cu sensitivity test,

QO Run the sensitivity test for a 25 ppb copper sampte and record the results in the results
table,

PSD autosampler accessory for Furnace systems

m Section NOT Applicable
0 check condition of the PSD caplllary — replace if necessary

O Check condition and operation of PSD syringe - ensure it does not have air locks and
bubbles.

=] Change P5D rinse bottle o-ring
0 check and clean the rinse vessel

0 Check the drain tube for good drainage. It should nat have tight bends, kinks or loops and
the lewer end must be sbove the liquid level in the waste vessel.

0 Ensure that the waste vessel is suitable for use with the furnace system.
Q{ Section NOT Applicable

Qo Re-torque screws securing the hubs, presser arms and pump rotors

Q) adjust each raller so that it rotates freely.

0 wige clean the pump rator rollers and pump bands with a dey clean clath

O Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

0 Remove the purmp modute rear cover and check for the incursion of liguids and any signs of
COFTOSion.

Q Re-torgue the nuts that fasten the motor mounting plates to the chassis,
0 Check clips securing the diluents holder and replace if necessary.
O Disconnect, clean T-piece, and reassermble the tubing using the following steps.

ber

Reasian 10.00, Esund Ne

@ Agikent Technolagies, Inc: 2091
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Instrument Preventive Maintenance Chacklist

{Fomm lnsight o Doteone

O Remove the T-plece by disconnecting the pump tubes, the pump bands and all ather tubing.

O Place the T-piece inan ultrasanic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

0 Wash the T-piece under a tap with a strong flow of water.

Q1 Rinse with distilied water through il of the inlets in the reverse direction to normal sample
flow.

O Reassemnble,

Sample preparation system (SPS 4) accessory

E‘ﬁ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autosampler
O Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
QO Cleaning the autosampler cover panels with domestic window cleaner,

O Checking the X- axis and Z- axis drive beits for cracks; splits, damaged teath, excessive
fraying, color changes or degradation from fumes.

O3 Check the ¥- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or demaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual GB410-90050.

& section NOT Agpiicatie

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension,

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft, If pad is dry or customer has observed any
vibration or erratic movernents of the x-axis carriage, add 1 mL of Dow Coming 200 ® Fluid,
200 CS into the well.

QO Check the auto-sampler abifity to find twbe positions - Calibrate if required,

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. [o not use organic solvents or sbrasive
cleaning agents.

Ravigion= 1000, Issued Noverrber 2027
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Instrument Preventive-Maintenance Checklist

Signature Page

Service Review

Ef Attach avallable reports/printouts of all tests to this documentation,

Ef Record the Preventive Maintenance service activity In the custorner's records/loghook.
d Up instrument m
d Affix the PM sticker to the system or instrurment loghook based on the customer's request.

COUNLErs as appropriate

Ef Complete the Service Engineer Comments section if there are additionsl comments,

ju Review this service, parts replaced, and test results obtained with the customer.
If the instrurnent firmware was updated, record the details of the change in the Service
Engineer's Comments box ar if necessary, in the customer's I0) records,

Test Results

Flame optics AMT Galn test

For copper l 3248 nm, 4 mé, 0,5 nm st widih <56% | Py
Flame test with & sample

Air facetylena, mixng paddie rmaved Abs value = 0.5 0.559%
Alr facetylena, mixing paddle installed. 10 repliceatas HRED =10 02 f
Deuteriurm fumace optics PMT Gain fest

For coppert sf 3248 nm, & ma, 0.5 0m slit width =55% -
Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

Precision %ASD =40% -
Absvaiue =018 -
Zeeman fumace analytical performance 25 ppb copper sample (3274 nm)

Pracision RSO 4% =
Abs veiue =010 -
MSH% =70% -

RArvision 10.00, Issund: Novermbar 2021

£ aglient Technalogies, Irc. 221 ':'{:ii' Anilant
wenenslumuRy

Instrurment Preventive Maintenance Checklist

O Section NOT Applicable

Q inspect vGA gas supply hose.

3 Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

O Check precision orifice gas Now setting — adjust if required.

O Check gas requlator pressure to 46 ps (325 kPa) — adjust if required.

Q Clesn the exterior surfaces of the accessory with soft lint free cloth. This cioth can be
dempened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

E‘I Section NOT Applicable
O check the conditian of the power cable,

O Clean the exterior surfaces of the acoessory with soft lint free cioth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
aheaning agants,

Restore System

O (fyou have altered the custarmer's instrumentation during the course of P, restore to the
ariginal status to allow the custormer to conduct their normal activities (e.g., reload the
custormer’s method.)

Guidance

IF the PM service is performed prior 1o a gqualification service, then use the qualification procedure
as a guide Tor final instrument a1 up and checkout.

Randsion: 10.00, Issued: Hoverrbar 2021

& Agilert Technologes. Ing. 2021

enaslumun

Agilent
Crﬂss'-ab Instrument Preventive hMaintenance Checklist

Freee smagt 15 Derore.

Ad consumable and parts list table

Test Solution — Cu Sppen .

solution GE1006100 50 55740 240 280 P eupplied c an
Test Solution - Blank=olution | 5190-7007 50 55740 240 280 P eupplied Common
Cepper, 1000 ugdrrl, 100 5190-8279 5055 140240 280 b Comman
Kit, Mk 7 O-rings, aquenus, i

complete st 9910093400 50 55140240 280 P supplied Flame
Crganic Kit 0010003500 50 55140240 280 P eupplied Flema
‘Wire Nebulizes Cleaning 9910024700 50 55140240 280 consumabile Flame:
Tubing-Capillary S1d Nebs 9a10024800 50 55 740 240 280 consumable Flema
Capillary Tube Hivac Neti (3)

P A 910044000 50 55 740 240 280 consumable Flwna
Glass impact beads (5/pk) 9EYO0ZETO0 501 55 740 240 780 gensumable Flame
Teflon impac beads {5/pk): = ¥

frtarice ook 9970053300 [ 5055740240280 [ consumable | L
Burner cleaning strip (100/pk) | 9920053500 50 55 140 240280 consumable Flame
Whndow UV gilica - round ‘

{right side) 2070082600 5055 140 240 280 P supplied c
Whndow UV silica — "

rectanguler (12 3ide) 2070082500 50 55 140 240 280 P suppliad o

Pad adhesive window [round) | 4930013700 50 55 740 240 280 1t supplied Comman
Pad adhesive window

e tar) 2910072800 5055140 240280 P suppled o
Electrade ka {1 pr (02) 630003400 | GTA120 P suppiied | Fumnace
Shroud {D2) 6310003300 GTAYZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATZ0 P suppiied Furnace
Zeeman shroud 6370003600 | GTAT20 P supplied Fumace
Dering PE0 rinse bottie 6910025900 P5D120 PM supplisd Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revision: 10.00, issued November 2021

© Agjiient Technalogies, ine 2021 N ¥ .
-3 Agilent

F
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Agilen
CrossLab

Frem a1 oo

rstrument

Service Engineer Comments (optional)

Service Completion

Seryice request number _GOOY S &A1 43 Date service completed 30 \53\"_';';0;5
Agllent signatuse _'ﬁa_m_»,a‘_\n-hi\'! 8 . Customer sgrature _‘ﬂﬂ’\wt\_—- W‘
Total number of pages o this document A

wnenslupug

Averaging Period: 300

Catapoint Count: 20

Unser Limit: Highest Measured Frequency:
50.00

51.00
~ge Freguency:
s0.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00

Result: m

- Agilent

Power Suj;;
Averaging Peried: 30.0
n'apoint Count: 20
Lower Liny Aetual (V) Uppaer Limit (V) Result:
12,00V Rail 10.80 1292 1320
4200V Ralt 1330 1190 -10.80
5009V Rail 450 .04 5.50 “ Passed
10,08V 7o 220,00 341.00 m
Report Gecraled AL 1EIM202S 947:2% 100 z SV Reaults Rapon

wnenslumuRy

SVD Results Report

avik
AT

VA

EESOIDG  OiagBai StariTime: 13072025 9 TAZTAN

Customer; UAE

Address: Sof Udomsuk 41, Sukhirvil R
Bangkok

Diaghastigend Tiie: 11301
Service Engineer: Kanyakorn 5.
Contact Dotails: 02637636341

AN

Configuration:
Serfal Number: MY13150001 Turret Type: Automatic
Instrument Model: Varan AATAD240/280  Number Of Lamps: 4
Fiame Instrument: True Mano Type: Automatic
z Triie Gaslox Type: 'Y Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman; Foles Mains Frequency: 50
Tnternal UltrAA; Firrware Version: 2,11
Jenilile Beam Photomultiplicr Type: Normal{S00nm)
p2ESC PWE Version: 45
Bo:
02 Run Hours: 53396500
langth G =t 10133 D2 Serial Humber: not sst |
i . D2 Install Date: 11111870
AnaGotesian: 0110 £2 Criginal Intensity: 1.000
Flame Hovrs: 32011634 L2 Last Intensity: 475.000

Repet Genorated Af: LVE02S5 B

3
Beam Bala:

Lamp Type: Capper
Lamp Sochet Used: 3

svnﬁnauuﬁhpwrm

enaslumun

Peak Selected: 324.80

Lamp Alignment:

U Lamp Screw

Sample Pank: %

Lowar Limil;

Y Lamp Screw Resull: BFETEE]

Zap G,

First ©

Second Crdlar

Q10
2rATT 32515
701 64997

Upper Limit (nm) Result:

[ Passed |
==

SUDRGM&W@

nanslumuny




Waveleng

Repor Generated At 1412025 8-

Lamp Turrent{mAj: 4
uthinm): 0.2
Slit Height: Normal

324825 Upper Limitinm)
Drvnend)

174823
o 124823

Seople 6 124819

Snrraple 8 324819

LE19

. Deviation: 0.003

4 SVD Resuits Report

i Lamp £ | Supported
tAnCLa 1 Suppurted

Lamg7 | Supoorted

L | Suported

Datg

wnenslumuRy

30 Jaw 2025

v

Foats anuﬂ

Wavelengih Drive:

Slit Dr#

Ve

= Mode

RS & Urper Limit Result:

ne Detect: |

LLU Active

“xidani Pressure
at Changeover: [T SR
tgnition: SN

5 SV Resuls Faport .

enaslumun

Sequential by time report 302025 10:53 AM SpectrAA
Page 1 0f 1
Analyst
Date Started VIM2025 10:23 AM GWT, 1/3002025 3:33 AM
Warksheat Senaiuily Tesl 01
Comment
Methods Cu
Computar name  LESKTOP-PAUFRS
Sarlal Number: MY 13160001
Mothod: G [Flame]
Sample 0 Canc mgil SASD  Mean Abs
CALZFID 000D BAE DOnoz
Fradings
00002 0002 0.0001 ARG 10:51.48 AM
STANDARD 1 (3] G557
130RE AnSZ22 AM
Cunmgi
Curve Fit =
Characterstic Conc *
' =
Calcalated Cone = §007 5000
Reskusls =
Abs=011141xC
Sppmiu &) 05508
08565 0.5815 132025 105254 AM

nanslumuny



Sequential by time report

1/30/2025 10:48 AM
SpectrAa
Page 1 of 1 "
Analyst
Date Started HINZ0E 10033 AM GMT: 172052025 3:33 AM
Worksheet Frecision Tast
Comment
Methods Cu
Computer name  DESKTOPFIUFRS
Serlal Numbar; WY 13160001
Mathod: Cu (Flame)
Sampl 1 RS0 Mesn Abs
CAL Ziro IR} 00002
T -0.0003 0000 VEN202E WEE2 AM
RD1 b
03 08052
DAda7 1ANA025 104724 AM
- Cel ot 1
040
0.20 |
000!
]
0,000 '-‘.l;DCI 000 5,500
G it
Curve Fie = Linear Origin
Craracheristic Cone = o
v = 1.0000
Cakeuisted Cops * 0,002 5000
Residuals = 0.002. 0.000
Aba =0.12108% ©
SppmiCu 5
nesz 0.6047 08047 06042 06073
4976 0.6062 L] 132025 104832 AM

lenasluAIuRy

-QEBﬂnssulﬂ?_u'\g_EﬂElﬂEén'LTLE“ﬂ
AuEUSHERauUlFIRN IS 308 MrEs)

Foundation for induamal Developrne© s MNeronal Food

Food ndusial Laboratory Send: &SEIG“&WE%
Calibration Certificate
Certificate No.: 2502228-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page1of3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS20475/00
Serial No.: C252436235
ID No.: UAE.ATR.023/2566
Order No.: 2502228
Operation No.: 2502228-003
Date of Receipt: 19 March 2025

Date of Calibration: 19 March 2025

Approved by doy N :

Calibrated by  Mr.vothin Charoensuk

Scientist ( Mr.Pheraphat Tuanfit }
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The ara for a bility of app 95%

This Cartificate s fsued in accondance with the conditions of accreditation granted by the Thal Laboraloey Accreditation Scheme
which has assessed the measurement capabilty of the laboratory and its tracesbility to- recegnized national standards and 1o the
units of massurement realized at (he corresponding national standards laboratory, This certificate may not be reproduces other
than in full axcept with the price written appraval of the National Food Lnstitute.

Flame Optimization

Sampler Offline

Down beight ]

Pump speed Mes '__

Kt o lube coloes
Sanmgle

% Calbration
() Calbsalion/02
i SampleAIC
. Molsssiomed

Senstity Check

s mafl aves shout

Ophrmizabor: Lamp
HC Lamp

enaslumun

aEFmrEsURRILTE0SEdaan uEITs
AUELEMEHELISMsIEs mnssusIms

Foundstion for P mital Clestom Matioral Food nsitute
Food ndusma Lshoratory Servce Ceoter

Calibration Report

NEC-TIB|.TIS 170
CALIBRATION 0081

Certificate No.: 2502228-003-01
Equipment: Elartranic Balse Manufacturerr  METTLER TOLEDD

Model:  MSR04TS/00 Resolution: 00001 g

Serial No. (153436235 1D No.: LAE AIR 0232566

Capacity: 220 g
Date of Calibration: 19 March 2025 PageZofd

Conditi Buvivers, Tamper 311 06 T Relotive Mumidly: 55+ 075 %
Place of Calibration: 206 Balerce Rzom 2, UNITED ANALYST AND ENGINEERING CONSULTANT £, LT,
Condition of Equipment: Good Conditin
Condition of This Results of Calibration:
1. Caibration Methed: NI Method W-MADO1  Tn-House Method besed on URAS Lab 14 - 2018
Z Reference Standards:
Reference Standard ~ Model Serial Mo,  Calibrated By Certificate No. Due Date
Sandard Weight Diess £2 1my o 2009 BSO5567572 TS M24041005 18 Agnl 2026
Instrument Model Serial No.  Calibrated By Certificate No. Due Date
Thermna-Higra Metsr GO+ NFLETH 01223 Qualzy Rebarn QRS0 10 Fetiruary 2036
3. This carificatian is tracssble to S1UNIT
4. Thes certificate was certified only for the instrument we calbrated.
5. Tha resait of cafibration wes fiund sccurhte a shown oo date and place of catbration any.
Calibration Results;
1. Repeatability of Reading:
Horiingl Value  { g ) Stangard Deviabon of Aeading L9l
100 0000052
200 0.000679

2. Off-Center Error:
Amessof 200 g wes placed s moves to various poston on pan,

The balance reading ctained is given in the tae.

. { @ @@ __
g © oQ
O O
1 2 3 4 5 6 (Mo Differerce]
{ 9 ylt g 314 a 30 g 31t g dl( g ) |
95,9997 | 959995 | oogons | soonor | oosess | gsceon 0.0003
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3 y

0 &

AN
£
A

e

. - [ ]
Calibration Report Q Ty
¢ b
g b
Certificate No.: 2502228-003-01 dé ANCHERICA 3}; '
Equipment: EBlecronic Balance Manufacturer:  METTLER TOLEDO >\ &
Modal:  ME2ETEO0 Resolution: 00001 g {J '3<
Serial Mo.i (252436235 1D Na.: LIAEAIR 02372566 T ’ L . Ny
Copaciyr 220 3 r/(‘é Certificate of Calibration %}\.
Date 'ol' Callbmiow: 19 ;\:::ﬂn:i“] Pago3of3 (:b . ) ot CJ‘:)
ﬂﬂuﬂn&m&" . e 25) Aquion: (Anion System ID#1048) g”{
Calibration Adjustment: Internal Calibeation ) This certificate is to verify that instrument below are calibrated K(a
3. Departure from Nominal Value: %.E 3'\‘1
{ By Archemica Lab Co., Ltd.
Haminal Value Stanciard Value Apprage Roacing Corracton Uncartainty Coverage Factor L?Li ‘(b
i ) g ) ] ] { ] ] ﬁz %}
Uninad 000000 0.0000 0.0000 0.00006% 200 o] = } ]
i 0.10001 01001 0000t 0.000088 200 8} Aqulon S;N 220340349 g‘-’
1 100000 10000 0.0000 0LO000BS 200 (%J (]
3 100003 30000 0.0000 0000092 200 '&% R}
5 500002 50000 0.0000 0000030 200 N ?fs
1 1000001 99990 10001 0000032 2 (3\ For @
n 2000003 20,0000 1.0000 L0003 200
; ; 2
0 50.00003 459998 1.0002 o.nmnt 200 (%? UAE Consultant CO., Ltd. ?ﬁ
b 70.00006 £9.9998 1.0003 000013 200 ) 35 "
100 10000006 929398 1.0003 000016 200 I«{g a)’d
150 150.0000% 150.0000 0.0001 000021 200 \ I
00 20000013 2000000 00001 000023 200 Cc)l )

o)
%K" Operator Signature: Thti fere i Date: Apr 23-24, 2025 ?))
{3- (Mr.Thitipong Piromkripuk) 6?_

K Test Engineer -\
2

The reperted uncertainty of measurement wes based an a standard uncertaity multpiod by 3 coverage factar & . providing 3 (E
lewed of confidence of approximately 95 Y. =

______ [T Y W ‘%
LS00 Ranieing. 01 Dake: 20.04 6 - e I
: o7 enaslal

(s
‘e
ST = _ _ ) C.;
E%@%%Wﬁ%wwﬁ@ s

Qualification Report P M

PM_Checklist: CM_OQ and PQ
Aquion: Anion (ID#1048)

_— Preventive Maintenance

UAE Consultant Co., Ltd. Check List
(1* Contract)

wnenslumugu nanslumuny



Chacklist ICS Preventive Maintanance

Dionex lon Chromatography
Preventive Maintenance Report

United Analyst and Engiry

g BRE )

Mr. Thitipong Piromkripuk

Instrument Detail

i 048, 1st Contract)
= TR

Aguion

220380031

Consumable Detail

ASRE300

Perform By Archemica

Thiti e [,
Hﬂemi:a .

w4 [hge [
Date |

CM 0Q

b
Customer :

- ey sa
Date -

enaslunuRy

Chromeleon

Operation Qualification

nenslumuny

A Checidist ICS Preventive Maintenance

Rebuilt injection valve 6
- Rotor seal
5 | - Swworfoe

Rebuilt auxiliary vahe - part
Rotor seal
Stator face

nled check valve assembly
10 Chutlet check valve assembly
Verified correct flow orientation

Piston rinse seal in primary pump head

] ]
13| Piston seal in primary pump head O | & | [
14 Pistan in primary pump head et | =] Il ]
15 | Piston rinse seal In pump bead O | ®H O ]
16 | Piston seal in se pump head O | R O []
17 | Piston In secondary pump head ] X [ L
18 Waate valve @] ] E.'

19 Priming valve ] [ L] [

20 | Check conductivity cell X [ L]

21| Checkel jcal cell ] [ L] X

22 - Working electrode O [] L] B

23 - Reference elactrode [ | ] Bd
Gasket [] ] |
Cell body L] ]

pl
27 End-line filkar

f ]
28 | Leak sansor B | O
28 Lubricate pump mechanic O Libricater - O
30 liquid Bines o the vaive 4 = [
EXl liguid ines to purmp heads 4] - - L]
32 | Primed pump =] . L]
33 Checked pump for leaks [ = = [
34 Checked gas for leaks [ ¥ [

'
enaslumun

Seq: Cl Ousl 20250421
Page | of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification

General Information

Computer Name Varsion Number:

Instrument Controller: DESKTOP-C4FSILTY 7.3.1 Build 6535
Client: DESKTOP-CAFS3LT 7.3.1.6535
Operatar: Thitipang Piromkripuk

Overall Test Result: Passed

Comparison Format:

All Parameters Significant Digas. 10]

aned FR0dy a0

Ruviewer's Signaturs i Date

TH.hEn«a g"l'*.l(!’lE.l""lh‘i‘-f
Cparator's Signaturn i Date

Chromelecn (<) Thermo Fisher Scartific 2018
Warsion 7.3.1 8535

CM_00 { Ganeral Infarmation
Frinied: Z3-Apr-2025 13:16

nanslumuny



Seg: c 1 ) . Sog; Cl Can 23 Qusl 2025-04-23
S oo st Can Z3-Apr Que 202504-23 Pagaded T w
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 1 Chromeleon Operational Qualification, Part 1
Verification of Selected Results Verification of Selected Results
Detection Algorithm: ~ Cobra Report Variahle Peak Name Statys
Calibration Type: Lin, WithCffaet Calibration Polnt X ak
Evaluation Type: Area | Acetophenone ok
Standard Method: Extarnal Proplophenone ak
Calibration Mode: Tota!
\Status ¢ Fem tophe o
Beport Variable ____\PegkName |
Offset {c0) Acetaniids ok :f:poph::nn:e ::
Acetophenone ok
Propicghenone ok Amount [ng] Acetaniids ok
Acetophenons ok
Slope {¢1) | Acatanilide ak
P 3
|Acetophenone ok ToEkEtmnS :
Propiophencne ok {EP} i ok
Correlation Coeffi. Acetaniide ok gl i
Mabs:paemna ok Resolution (USP) Acatanilide ok
Propiophenang ok " Acetophenons ok
Varianee Agstanilide ok Paak Asymmetry Acstanilide ak
mmm ok {EP/USP) Acetophenane ok
Propiophenons ok Fropiophenons ok
Std. Deviation Acatanilide ok Peak Asymmetry Acetanilide ok
Amk?phenune ak (A1A) Acetophenone ok
Propiophenons ok Propiophancna ok
Rel. Std. Dev. Acataniide ok
Acetophenone ok
Propiophenona ok
Variance Coeff. Acetanilide ok
Ac#tophenona ok
Propiophencne ok
Chramelacn () Therma Fisher Scientifie 2016 oM_oa i 3 ) Chromelean (c) Thermo Fisher Scentiic 2018 CM_OG Report Formua_Part_1
Frbiriingeio i Al —ngm}mﬁ?;é Version 7.3.1.6535 Prinfed: 23-4pr-2025 13:16
. - '
neslupiun enanslumuny
: G c 15 Can 23 | 2025-04-2
Saq: CF o 234 Cual 2025-04-23 3239 5ol 12 - b Aot :
Page 4of 12
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 1 Chromeleon Operational Qualification, Part 2
Verification of Selected Results Most Freg y Used F c with Exg d Result
Report Vadahle Peskﬂ.fgme Status Detection Algorithm;  Cobea
Theoretical Plates Acetanilide ok 3 :
Calibration Type: Lin, WithCifset
(EP} | Acetophenone ok .
Pintigphanona o Evaluation Type: Area
P Standard Method Exterral
Callbration Mode: Tatal
TH Plates il ok
(UsP) ok Mariable Category | Report Variable Poak Namo Status
Prop: ok Injection No. ok
Mame ok
Plates il ok Type ok
{4F) Acetophenane ak Pasition ok
Propiophenone ok Status ok
Volume ok
Dilution Factor ok
Waight ak
IntStd ok
InstrumentMathod ok
ProcessingMethod ok
Chromategram Channel ok
No. of Peaks ok
Test Result: Passed Chromatogram Start Time ok
Signal Min. ok
Signal Max. ak
Unit ok
Noise ok
Peak Results No. Acutanilide ok
No. Acatophenone ok
Mo Proplophencne ok
Peak Mame Acatanilide ok
Peak Namg Acatophenone ok
Peak Mame Propiophanone ok
Ret.Time Acatanilide ok
ReL.Time | Acetophenone ok
Rot.Time | PFropiophenone ok
Chromelesn (c) Tharmo Fishar Scantffic 2018 CM_OC{ Regon Formuéa_Pat_1 ) Chromeigan c) Thenno Fisher Scientific 2018 CM_0G | Raport_CM_Part_2
Vorsion 7 3.1 £535 Printed: 23:Apr-2025 13:18 Varsion 7.3.1.6538 Piinted: 23-Apr-2025 12:16

wnenslumuRy nanslumuny



Con 23 ion Qual 2025-04-23

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 2

Seq: C C Con 23-Ap CQual 2025-04-23
Page  of 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used P L C n with Exp i Resul
Poak Name Statys

Peak Results Abs.Ret.Dev. Acstanilide ok
Ret.Dev.{abs) | Acetophenons ok

Ret.Dev.(abs) Propiophenona ok

Rel Ret.Dav. Acatanilide ok

Ret.Dev.(rel) Acetophenane ok

Ret.Dav.iral) { Propiophenaone ok

Area {Acetanilide ok

Arga | Acatophenone ok

Area | Proplaphenone ok

Rel.Area | Acatanilida ok

Rel.Area (Total) { Acatophanone ok

Rel.Area (Total) |Prapiophenane k.

Height Acatanilide ok

Height Acetophenane oK

Height Propiophenone ok

Fel Height {Total) Acetanilige ok

Rel Height [Total) Acatophenans ok

Rel.Height (Total) Propiophenone ok

Amount | Acatandide ok

Amount Acetophenons ok

| Amount Propiophenane ok

Acatandid: ok

. A ok

Concentration Progiophencns ok

Rel Amount Acetanilide ok

Rel Amount Acelophencrs ok

Ral.Amount Propiophenone ok

Peak Width {0%) Acstaniide ok

Peak Width {0%) | Acetophencne ok

Peak Width (0%} Prepioghencns ok

Peak Width {5%) | Acetanilide ok

Peak Width (5%) Acetophenone ok

Peak Width {5%) Propicghencns ok

Peak Width {10%) | Acatanilide ok

Peak Width (10%) Acelophenone ok

Peak Width (10%) Propioghencne ak

Chromelean (¢) Thermeo Fsher Scientific 2018

CM_OG ! Reporn_CM_Past_2

Varsion 7.3.1.6535 Printed: 25-Apr-2025 13:18
'
lenasluAIuRy
Seq: Con 23-Ap Gual 2025-04-23
Page Bof 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used F [ with Expected
oIy Heport Varfgble Peak Name
Peak Results y(ALA) A ok
A (ALA) ok
¥l ok
Theor, Plates(EP) Acatanilide ak
Thaor, Plates(EP) Acztophenong ak
Theor, Plates(EP) Prapi ok
Theor, Plates{LUSP) | Acatanilide ok
Theor. Plates{LSP) | Acetophenone ok
Thear, Plates(LUSP) | Fropiophanana ok
Theor.Plates {JP) Acataniiide ok
Theor, Plates{JP) Agetophenone ok
Thear, Plates{JP) Propiophenone o
Peak Callbration Cal.Made Acetanilide ok
Cal.Mode Acetophenang o
Cal Mode Propiophanone ok
Cal.Type Acetandice ok
Cal.Type Acstophenone ok
Cal.Type Prapicghenane ok
Welghts Acetaniice ok
Weights Acetophenane ok
Weights Propiophenane ok
Calibr, Coefficient CO Acetanilide ok
Calibr. Coefficient C0 | Acetophencne ok
Caiibr, Coefficient €0 Propiop ok
Calibr. Coefficient C1 | Acetanilide ok
Callbr. Coefficient C1 Acstophencns ok
Calibr. C iont C1 Propi ok
RF-Value Acetanilide ok
RF-Value Acetophancns ok
RF-Value Propiophenons ak
No. of Points | Acetanilide ok
No. of Points | Acstophanons ok

Chromedeon {c] Tharme Fisher Sclenafic 2018

Vergion 7.3.1.6535

CM_00{ Report_CM_Part_2
Printad: 23-Apr-2025 13:16

wnenslumuRy

Most F Used P, Cc with E d Resul
|Report Variahle Eoak Name Status
Peak Results Peak Width [50%) Acatanilide ok
Peak Width (50%) Acetophenone ok
Peak Width (50%) Propiophenarne ok
Left Width {0%) Acatanilide ok
Left Width (0%) Acetophenane ok
Left Width (0%) Progiophenone ok
Right Width (0%) Acetaniie ok
Right Width (0%) Acgtophenane okt
Right Width (0%) Progicghenone ok
Peak Start Acetaniice ok
Peak Start | Acetophenone ak
Peak Start Proplophenans ok
Prak Stop Acetaniide ok
Peak Stop | Acetophenons ok
Peak Stop Propiophenane ok
Peak Start Value | Acetaniide ok
Peak Start Value | Acetophencne ok
Peak Start Valua Propiopnenans ok
Peak Stop Value Acetaniide ok
Paak Stop Value | Acetophenone ok
Peak Stop Value Proplophencns ok
BL-Value Peak Start | Acetanilide ok
BL-Value Peak Start | Acetophenons ok
BL-Value Peak Start Propioghenans ok
BL-Value Peak Stop | Acetanilide ak
BL-Value Peak Stop ACelopienone ak
BL-Value Peak Stop Propiophenons ok
Type Acetaniide ok
Type Acetophanone ak
Type |Propiophenans ak
Resalution (EP} | Acetanifice ok
Resolution{EP) Acetophencne ok
ISP} i ok
Rosalution(LISP) Acetophenone ak
YIEP) d ok
p i ok
¥IEF} F ok
Chrameleon {¢) Therma Fishar Scentiic 2018 CM_0G/ Report_CM_Part_2
Version 7.3.1,6535 Prirted: 23-Apr-2025 13:16
[
enaslumun
Sep c 15t Can 23-Ape Quisd 2025-04-23
Page §of 12
-
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Fr tly Used P Ci with Exp Results
Variable Category | Reporf Variabla Pagk Name Statys
Peak Calibration No. of Points Proplophenaone ok
No. of Points{dizabled) Acatanilide ok
No. of Poi i A ok
No. of ok
Variance Acatanilide ok
Variance Acetophenang ok
Variance Progiophenona ok
Var.Coaff Acetaniide ok
Var.Coeff Acetephenone ok
Var.Coeff Proglophenane o
Std.Dev, Acataniice ok
Std Dev, Acetophenone ok
Std.Dev. Propiophenone ok
Red.5td. Dev, Acetanilide ok
Red.5td.Dav. | Acetophencne ok
Red. St Dev. Proplophenone ok
Corr.Cosff. | Acetanilide ok
Corr.Coeff, Acetophencns ok
Corr.Coaff, Propiophenons ak
R-Square Acetanilide ok
R-Square | Acetophancne ok
R-Squara Propiophenane ok
Ad]. R-Square | Acetanilide ok
Adj. R-Square Acstophenons ok
Ad). R-Square |Propiophencne ok
x | Acetanilide ok
x Acztophenane ok
x Propiophenons ok
¥ Acztanilide ok
Y Acetophenane ok
Y Propiophenons ak
W Acetaniide ok
w Acetophenone ak
W Proplophencae ok
FiX} Acetanilide ak
F(x) Acetophenone ok
F(X) Propiophencne ok

Chromeseon (c) Tharme Fisher Sclenific 2018

Wersion 7.3.1.6535

CM_O0Q/ Report CM_Part 2
Printact: 23 Ape-2025 1318

nanslumuny



Saq; s Con Z3-Apr Qual 2025.04-23
Page 106f 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Freq y Used P c with E: d Result
|Renort vaiaple _____|peakName  lsawe
Peak Callbration Residual for Cal.Point X Acatanilide ok
Residual for Cal.Point X Acetophenong ok
Resldual for Cal.Point X | Fropiophenane ok
Calibration Point Status | Acetanilide ok
Callbration Polnt Status | Acetophenane ok
Calibration Point Status | Propicphenona ok
Amount |Acetandlide ik
Amount Acetophenans ok
Amount Propiophenane o
Component Cal.Type Acetanifide i
Peak Type Acetaniide ok
Left Limit Acstophencng o
Right Limit Acetaniiide oK
Group Acetanilide ok
Factor Acetophenone ok
Amount Acetanilide ok
|Conc.Unit Acstophencne ok
Cheomelecn (£) Therme Fisher SeientiSs 2018 CM_O0 / Report_OM_Part_2
Varsion 7.3.1.6535 Prined: 23-Apr-2025 13:15
[
lenasluAIuRy
Seq: CI C 18t Con Z3-Apr Qual 2025-04-23
Page 12 ef 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part
System Suitability Test: C Ison with E d Resuit:
Vi Status
System Suitability MNumber ak
Test Case Nama ok
Inj.Condition ak
Eval. Formula ok
Operator ok
Statistics ok
a ok
MinimumNumbaerOfinjections ok
MaximumNumberOfinjections  |ok
Channel ok
Peak ok
Red. Value Formula 1 ok
Ref. Value Formula 2 ok
N.A&, ok
System Suitability Inj. Eval. Reault ok
Test Case Result Eval. Result ok
Peak Result ok
Injection Condition Result ok
Ref. Value 1 ok
Ref. Value 2 ok
Result ok
Meassage ok
Average ok
Count ok
Maximum ok
Minimum ok
Range ok
Rel, Range ok
Rel. Std. Dev. ok
Std. Dev. ok
Sum ok
Test Result: Passed

Chromelaon (c) Therma Fisher Scientific 2018

Version 7.3.1.6536

CM_OQ ! Report_CM_Part_3
Printed: 23-pr-2025 13:16

wnenslumuRy

Saq: Ch i 15t Con Z3-Apr Qual 2025-04-23
Page 11af 12
-
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most F Used P. with Expected Results
Wﬁ_ﬂﬂlﬂﬁﬂﬂ_ﬁm_
Peak Purity PP Acetanilide ok
PRl Acatophenone ok
PP Propicphenong ok
RSD PRI Acetaniide ok
RED PPI Acetophenona ok
RSD PPI Propicghenona oK
Match Acetanilide ok
Match | Acetophanons ok
Match Prapiophenone ok
RSD Match | Acetanilide ak
RSD Match Anstophenone ok
RSD Match Propiophencne ok
Ral.Max at Acataniide ok
Rel Max at | Acatophanone ok
Rel.Max at Fropiophenone ok
Test Result: Passed
{E} Tharma Fishar ific 2018 CM_00 / Repart_CM_Pan_2

Wersion 7.3,1.6535

PQ

Printed: E3-Apr-2025 1316

enaslumun

Performance Qualification

nanslumuny



IC PUMP FLOW RATE ACCURACY

IC Pump Flow Rate

04872

_ Reading (mbimin}

0.560 +20 PASS

0.9960

040 +2.0 PASS

Al

e
OVERALL TEST RESLILT: RASS . i
ARCHEMICA LAB CO.LTD

Fleld Service Representative Signature:
Thikipeny f-

Date: T4 Aw T0LC

RPG Repons v2.070
& 2025 Therma Fishar Scantitc

TEST EQUIPMENT AND STANDARDS

23-Apr2025
IC Pump Flow Rate Accuracy Report Page 1 of 1

lenasluAIuRy

Test Equipment

[ Equipmient Manufacturer Model | SerialNumbar | CaliVerDate |
Muitimater Fhske 239 58270015 MNIA
Thermocougle Fluke H-Type 59270015 MiA
Balance MettlerToleda AB204-5 1128361010 NiA A
I Quakfication Tharmo Scientific Test Box 24159332 MIA NIA
MIA WA NiA NIA MNiA NIA

Standards/Chemicals

Description Manufacturer Concentration | Part Number | Lot Number | Expiration Date
Mitrate Tharmao Scientific 5 ppm 060254 241021 Oct-2025
Mitrate Thermo Scientific 10 ppm 080254 241021 Oct-2025
Mitrate Therma Scientific 25 ppm 080254 241021 Oct-2025
Mitrate Thermo Scientific 50 ppm 080254 241021 Oct-2025
Mitrate Therma Scientific 100 ppm 060254 41021 Ocl-2025
Nitrata Thermo Scigntific 1000 ppm DE0254 241021 Oct-2025

NiA A N N MiA Nis
MiA MiA NIA NIA MNIA NI
MNiA NiA NI N MiA NiA
MNIA MiA WA N Mis WA

aturer -

Thibgmg [

Cdswmsi"%mnﬁl:w
S AN

Data: 24 figr ms

pate: fy 04 LAg

RPG Reparts 2070
© 2025 Tharme Fishar Scemth

2342025
Test Equiprmert and Stanards Rpod Pags 1 of 1

wnenslumuRy

NOISE AND DRIFT (CD)

] o
an
]
o
—
= 1 ]
sd
L. — -
an 59 oo 150 200 ;m0 a0 a0
Minusss
AquionRFIC
2 220360058
—I» chrorm: p-c4fs3I7IC: a8 15t Can 23-Apr-
2025/Aquion %2310480C OO seq

Noise and Drift

1E26 smp/ECO_1 channedECD_1 chm

Test. Measurad {nS) 0Q Limit (nS} Result Conversion Factor
Noise 0.7 ns =20 1S PASS 1000
Drift 12.7_nSihr 20,0 nSihr PASS 1000

OVERALL TEST RESUL.
ARCH

E &Mmk_mﬂ% thve Sigrature: Customer Signature;
Twiteprey P é%m

Date: _ Per 43, Lads

Date: W I'H:.,;‘"w*‘-‘;

RPG Rapoms vLOTD
30125 Therma Fisher Sountific

REPEATAEBILITY (CD)}

23-Apr-2028
Woiss snd Dt (CO] Report Paga 1 of 1

enaslumun

AguinRFIC
] 220360059
ChromeleonLocalfArchemica/Senvice Contracy2025/1 st Gon 25-Apr-2025/Aguion #104811C 0Q
Retention Time (min) Area
0.4783
0.4783 3748
0.4767 3715
04787 3,756
04783 3747
04783 3686_|
Repeatability
| Test Measured (% RSD) 0Q Limit (% RS0) | Resuit
Retention Time 0z s50 PASE
| Ases 07 =10 PASS
P
OVERALL TEST RESHLT.
ARCH
Fiold Sarvice _ Customer Signature;
Thetigers L pendn
Date: w4 | foe 2o Date: Ly or -Gars

RPG Reparts v2070
© 2025 Tharmo Fisher Scantifc

23-Apr2025
Repestabifty (CD) Rencrt Page 1 of 1

nanslumuny



WREIRT RS el ThermoFisher
SCIENTIEIC
Information
Syste t m Nama_ Aguion |
Detactor SN 220360055 |
Data Path ChromeleonLocal-iArchemicaiSenice C 181 Con 23-Ap el #10484C 00 [
Peak Results
Sample Name Infection Volume {pL) Area
Reference Blank 258 0.035
High Standard 28 43728
Carryover 25 0.042
Results
Test. [ Observed (%) | 0Q Limit (%) [ Resun
AREA | 0.01 | S0.10 | PASS
[
OVERALL TEST RESULT. PASS
Field Service Reprasentative Signature: Customer Signature;
Thitiprng- |-
Date: 24/ Agr [21s Date:
¥
RPG Repons v2 070 ZyApr2028

© 2025 Thermo Fisher Scientific

TEMPERATURE ACCURACY

Camyavar (C0) Repan Page 1.of 1

lenasluAIuRy

ThermoFisher

SCHENTLFLG

Column Compartment

Set Point (*C} | Reading (*C}
0.0 | 305

oQLmitG) | Result
+20 | _Pass

OVERALL TEST Rl T/PASS
Field Service Representative Signature: Customar Signatura:
Thitiper, ngin
Date: zulfge/ 1828 Date:  Aprdly, HRTE

RPG Raports v2.070
© 2025 Tharma Fisher Sciersfic

Z3-Apr0ES
Temperatre Accuracy Repart Page 1641

wnenslumuRy

DETECTOR LINEARITY (CD)
ThermoFisher
SCIENTIFIC
T 1 |
&1
_,-'-'f'-c
E® o
zw dd_,_,—-““f'
= _4—_'——"'_'-’
i _—
& 30 _J_\_’__,_.-—
1 " =
L w0 400 0o a0 1o g |
Concantratian |
—
Information
System Name Aguion
DetectorSM | 220360059
Data Path | ChromeleonLocal:iArchemica/Service Contract/2025/1st Can 23-Apr-2025/Aqulon 81048/1C 0Q
Peak Results
‘Sample Name Concentration Peak Height |  Calculated
Detector Linearity 01 5 3247 503
Detectar Linsarity 02 10 6.197 10.08
Detactor Linearity 03 25 14.967 25.12
Detector Linearity D4 50 25.281 45.62
Detector Linearity 05 100 53.743 10015
Linearity
Test | ‘Observed I oa Limit | Result ]
13 [ 1.000 | 0990 | PASS |
zﬁ%{
- e
T Ul
OVERALL TES RE%@B' o
Service Re| ntative Signature: Signature:
Witigon, F van
pate: 4/ Apr [ L0Ls Date: Arfs LaxE

RPG Reparts vZ2 070
@ 2038 Therma Fisher Scientific

23-Aqr. 2025
Detector Linaarly (GO} Repot Pages 10l 1

enaslumun

Certificate

Certificate of Standards and

Instruments for Qualification

nanslumuny



SYSTRONICS INSLAB COMPANY LIMITED
Ad.. Neenphra, Misang Riyang. Rayong 21180, Th

SYSTRONICS INSLAB COMPANY LIMITED

1901112, Sukhursrt R, Normphvs, Musng Rayang. Rayoog 21150, Trailasd
| B4 1458, Emall : calbmtian@systronios.co.th

CERTIFICATE OF CALIBRATION

Certificate No :
Joh Mo :
Page: 1 of 5
Customer Name. +  Archemica lab Co., Lid.
Customer Addrass. ;39 Soi Sushumyit 63 | Bamai )
Sukhmvit el Herth Kloagtan,
Wattara , Sanghok 10110
Instrument Description. @ TRUE RMS MULTIMETER Tag Mot -
Manufacturer. Saryica t -

Recalved Date : 14 Nov 2004
_ Calibrated Date: 13 Hov 2024
Tssued Dabe : 14 How 2024

Madei Na. i Conditiors As Recaived 1 Used
Serial Number. 53170015

Calibration Procedure. AT L
Calibration wers conducted using In-house calration procedure according bo direct measuramant #h r#wm&ﬂalﬁir\: i
ARGH LAG COLLTT

_TI\. l‘fr_‘fl’.)_ P
14 ,-'nrv {2ng

CP-EL-D1, 02, 03, 04, 05, 06, 07, 10.
Comment.

Raference Standards Instrument,
Instrument Name Madel Serial No. Cert Mo, Due Date,
Hudtf-Function Calrator Fluke 55224 2177901 EE-0033-23 03 Apr 2025

Traceability Information,
- Traceable to the Interratinnsl System of Units {ST) through the National Institute of Metrology (Thaland), NIMT.
Environmental Conditions,
Temperature : (23 +-3) °C Relative Humidty : (50 +- 15} %
Calibration Infarmation,
- The result: of cabratian was found acourate as show on date and piaca of calbration only.

- The reparted uncertainty of measurement & based on standard uncertainty multiplied by @ coverage factor k=2,
providing confidence level of approximatefy B5%.

Calibrated by MrSuputthans Prapassi

'y
\%}' il Phitsares Wangchai
% o “¥ie Tangwat Seipakiee

b J
This certificate may not be reproduced; except o ful uniess permission far the publiction nrm‘@ﬁ/maé abstract |5 obtamed in weiling
fram the caibration crganization issuing this repat,

—

SYSTRONICS INSLAB COMPANY LIMITED

1041112, Sukhismih Ad.. Nompan, Muang Rayang, Aayan

80, Thakend
Tl +B8(3E) B84 145-8, Emall : callbmation@aystronica.cc.th

CERTIFICATE OF CALIBRATION

Cartificate No.  ELH1787
Page. 3ats

() Uncertainty

Range Standard Value uuC*Reading Error

Function : AC Voltage oZ (Without
1000 v 100.000 Vv 50 Hz 1004 ¥
1000 v 900.00 V L1 Hz 157V
Eunction : DG Current Measurament (Without Adjustment}
0.000 uA 0.00 uA 0007 A
50,000 uA 49.99 uA 0023w,
450.00 uA 443,95 uA : 0078 A
S00.00 uA 500.0 uA 0097 wA
4500.0 uA 4499.4 ua <0 057 ud
5.0000 mA 5.001 mA 000082 ma,
45,000 mA 44,596 mA 0.0058 ma,
40,000 mA ¥9.9% mA 00077 ma
360,00 mA 353.93 mA 0.090 mA
0.50000 A 05001 A 0.00013 A
4.5000 A 44591 A 0.0022 A
10 1.00000 A 1.000 A 0.00061 A
0 A $.0000 A B.59E A 0.0040 A
Eunetion : AC Current Measuremeant {Without Adjustment)

noea v
233V

500 uh SO0 uA Hz 4982 up 018 uA 013 uA
500 450,00 uA Hz 449,85 uA -0.15 uA 048 uA
5000 S00.00 uA Hz 499.8 uA 0.2 uA 0.51 ud
5000 4500.0 uA Hz 4501.0 uA LA ud, 31 uA
5.0000 mA Hz 4588 mA 0,012 ma 0.0032 mA
45,000 mA z 44,981 mA 0.01% ma 0,031 mA
40,000 mA ¥5.96 mA 004 mA 0.028 mA
360,00 mA 360.13 ma 013 mA 022 mA

A.50000 4 04990 A -0.0010 A

A 4.5000 A 44972 A -0.0028 A

A 1.00000 & 1.000 & 0.000 A

A £.0000 A 4 8995 A -0.001 A

1 {*) UUC - Unit Under Calibration

wnenslumuny

Tel+66(30] 604 145-8, Email : cafibeaionBuyatronics.co.th

CERTIFICATE OF CALIBRATION

Certificate

g& 2af5

No. EL2417ET

Range Standard Value

UUC*Reading

Error

() Uncertainty

Fungtion : DC Voltage Measurement (Without Adjustment}

00000 mi
5.0000 My
45,0000 mV
45,0000 mV
50,0000 My
450.000 my
-450.000 mv
0500000 ¥
4.50000 ¥
-4.50000 ¥
500000 V
45,0000 ¥
-45,0000 V
50,0000 V
450,000 V
450,000 ¥
100.0000
500000 V
=500.000 ¥

Eééééﬁﬁ‘sasmwﬁﬁas

0,000 mv
4595 mv
44,003 mv
45,002 i
50.00 mv
44398 miv
44999 mV
0.5000 ¥
44597
4457 V
5,000V
45TV
44,597 W
50,00 v
A43.97 W
445,97 V
1000V
00,0 V
-800.0 ¥

Voltage o2 (Without

0.0000000 ¥
100.0000 V
900,000 ¥
5004000 ¥

2
=3
Bec=ec B ccczscccczz=<=

|

so<<c<<<=38333

5.000 My
45,000 mY
50,000 miv
450,00 v

050000 V
4.5000 V
5.0000 V
45.000 V
50,000 W
A50.00 V
1000 100.000 V
1000 900.00 ¥

Remark ¢ (*) UUC - Unit Unider Calbiration

8
L

500
500

SHEEUBERBE

oov
100.1 v
G00.E W
9008V

Voltage Measurement (Without Adjustment)

4988 mi
45,003 mi
49.94 mv
450.13 mV
4986 Y
45m2v
4388V
45,012 v
49.68 v
45016 V
weo v
G004 V

0.000 mv
-0L005 My
0007 i
~0,00 i
.00 mi
0.0 my
.00 m
0.0000 ¥
-0
0.0003 ¥

0,000V
-0.003 ¥V

0003 v

000V

003 v

ER

ooV
R
oy

ooV
o1y
0EV
0BV

D012 v
0.003 mv
-0.06 mv
0.3 my
-0.0014 W
0.0HZV
oMz v
oz v
Az v
016V
aov
04V

00016 mV
0.0016 mv
0.0022 myv
0.0022 my
0.0061 mV
0.0080 my
0,008 mV
0.000059 V
0.000082 ¥
0000082 ¥
0.00059 V.
0.00095
0.00035 ¥
0.0055 V.
0005 v
0.0085 Y
0.058 ¥
0.060 V
0.060 V

0.058 ¥
0.058 V
0060 V
060 v

0.0053 m
0013 mv
Dt my

011 my
0.00012

0.0011 ¥

ooz v

L0085 V
DALY
oy
0060 V
oz@v

SYSTRONICS INSLAB COMPANY LIMITED %

181112, Sukbsmyi Pk, Neenphira, Musng Rayong, Rayang 21160, Thalend
Tel.+88138) 604 146-8, Emall : eadbraticoaystronics.oo.th

CERTIFICATE OF CALIBRATION

Certificate No.
L]

K>

EL241787
Aof§

Standard Value

uuc*Reading

Error

(&) Uncertainty

0.0000 0
50,0000 £
450,000 52

0500000 k52
4.50000 b2
5.00000 &2
45,0000 2
50,0000 k2
450,000 k3

0500000 M 82
4.50000 M 52

3000000 M 2

27.00000 M Q
500000 M O
450000 M i

1000000 M &
S0.0000 M &

250.0000 M O
450,00 MO

BEBBBEERPPR

{Without

000
4950
44983 0
0.4599 k0
4.4586 kO
S.000 ki
45.001 k&
43.9 ki
445,87 k8
DA99B M T
44301 MO
3,000 M O
26987 M0
spOMa
4457 MR
woMe
BaMQ
2484 M0
440 M D

0.0000 2
5.0000 2
250000 Q
45,0000 Q

0.000-2
5.004 0
249960
44,993 0

0,0000 nF
05000 nF
0.9000 nF
1.0000 nF
9.0000 nF
10,0000 nF
90,000 nF
0100000 1F
0.90000 uF
1.00000
2.0000 uF
10.0000 uF
90,000 uF
100,000 uF
90000 uf
1,00000 mF
9.0000 mF
10,0000 mF
©0.000 mF

F3AARRERGERG

Remari : (*) ULIC : Unit Under Caibration

0.000 rF
0.43% nF
0.836 nF
100 nF
8.00 nF
10.0 nF
%0.0 nF
0.100 uF
0.300 uF
1.00 uF
9.00 uF
10.0 uF
90.0 uF
100 uF
B5a uF
L0 mF
9.00 mF
10,0 mF
858 mF

0,00 2
=001 &
00702

-0.0001 k2
-0.0014 k2
0000 k2
0.001 kR
=0.01 kR
0,13 kR
-0.0002 M
0.0019 MG
0,000 MQ
-0.013 M2

200 MQ
=003 M0

0oMa
1Mo

QEMO
20MQ

0000
0004 2
-0.004 @
-0.007 Q

0,000 nF
-0.001 nF
-0.002 nF

0.00 nF
0.00 nF
0.0 nF
0.0 aF

0.000 uF
0000 uF

0.00 uF

0.00 uF

0.0 uF
0.0 uF
0w

-1 uF
0.00 mF
0.00 mF
4.0 mF
02 mf

00075 0
0.0084 Q
007 Q
0.000060 kR
0.00017 kel
000060 i
0.0017 k2
0.0060 k2
0.01B k0
0000061 M O
Q00056 M 2
000061 M 2
0.0075 M
0.0059 M2
0021 MO
0058 MO
0069 M T
068 MO
5aMa

00047 2
0.0045 2
0.0057 &
0.0060 2

0.0078 nF
00098 nF
0.012 nF
0,013 nF
0.029 nF
0,064 nF
0.29 iF
000064 UF
0.0023 uF
0.0064 uF
0,028 uF
0,064 uF
0.42 uF
072 uF
42 uF
0.0072 mF
0,043 mF
0.072 mF
0.89 mF

e

nanslumuny



rebnedrteLIue)

SYSTRONICS INSLAB COMPANY LIMITED

160, Trubard

111-12, Bubhumedl Ad., Hempéra. Msang Rayong. Aayong
.t

Tl +8B[30} 884 145, Emall | calibrationSsystranio:

CERTIFICATE OF CALIBRATION

Certificate No. EL241787
Page. 5of §

sav [x]

(00) sua [x]

(A2) ua [x]
VSN YNV 00 [x]

Standard Value UuC*Reading Error {£) Uncartainty

HOM VNV 003 [x]
VSN dvD 00d [x]
HOMN VD 208 [xX]

1000 Hz @ 1V 10,000 He 0.000 Hz .00055 He
9000 Hz @ 1 50.000 He 0.000 He 000086 Hz
100.00 Hz a 100,00 He 000 H 0.0056 He
000 F 900.0 Hz a 500,00 Hz 000 He 0.0061 Hz
U] E L0000 kHz @ 10000 iz 0.0000 kHz 0.000658 kHz
10 00tk @ 9.0000 kHz 00000 kHz 0.00007 kHz

[

@

a

a

21d1LN3IDS

ool
ool
ALINJOINOD 40 ALVOMLLIAAD guu 49y L

(511174

ol
G300t
w001
oot

g
g
2
-
g
z
=
|
£

)
i
g
-]
?
=
5
g
-]
g
Ty
J
8
(]

100 + 10.000 kiz 10000 kHz 0,000 kHz 000058 kHz
100 90.00 ki-tz 90,000 kHz 0,000 kHz 0.00061 ke
1000 k 10000 kHz 100.00 kHz 0.00 khe 0.00SE ki
1000 500.0 iz 500.00 kHz 000 kHz 0.0055 kHz

%S
%S i+
WS =i+
S =i+
%S+
%S -+
%G -+

SeovTIvoyrRl = e \v. amsa,

Required
WUC*Reading uuC*Reading Error {£) Uncertainty
Function : T K Type (Without
-200 to 1350 *C 5550 v -180.0 °C 1785
-200 ta 1350 °C 0,000 v a0 0.6 °C
-200 to 1350 °C 4,096 My 1000 % 1005 *C

3 Mo05my 6000 °C

ITIEmV 9000 °C
200 to 1350 °C 4B83F MV 12000 °C

Remark : {*) ULC : Uri Under Calibration

Range Standard Value

182, Lrowspy — SuA [x]
13, Asowapy — DO [X]
INT dvD ud-p D10 [x]

END OF CALIBRATION

INI dvD ud-g 514D [x]

INI YNV wd-p D140 [x]
UACT  INIVNY md-€ D10 (1]

1sa, Aowapy - D190 [x]

11 X049 LSAL NOLLVDLAITVNO DI

'ﬁ.h}ﬂfy ¢

=
72
-
Z
>
£
Qo
5
@
:
g
Z
!
=
=)
Z
w

THET

Ll Apr o

‘syuamaNba.1 95Ea[aA puE sUOHEIGINAMS [EURIUNY IYHUIDG OULIILL, [[E PIadxa
10 JIIUL MO[RY PROUIAJAL san[eA Jonposd o1 JeL) SAYEPEA FJEIYNIN ST,

%l -+ TPEDET

%S -+
%1 -+ TASOEL

O ULE-DIDZT N/
%S -+

lenaslupmun

=g - Better Separations Through Z1.
Certificate of Analysis Batter Chemistry g .
£ ¥
L £ 5
8 F &
o =
) . : : 2 ] B
Dionex Nitrate OQ/PQ IC Standards Kit a B oo -
(Set af 6) = & B
w 5 "
3 o
Product Number 060254 = g‘
Certificate of Analysis = 3
Lot Nomber 241021 ﬁ“
=
Expiration of Certification a

October 2025

The Dionex Nitmte Standard was developed to aid the a 5 of anions by lon Chromatography
(IC), The single-ion standard was prepared by the dissolution of high-purity salt in =182
megohm deionized water, which was tested by 1C for ionic contaminants. The bottle label states
the nominal concentration value of the fonic component for informational purposes only. The
sctual fon concentration value was determined by lon Chromatography, The IC system was
standardized using the National Institute of Standards & Technology (NIST), Standard Refersnce
Material. SEM 3185 (Nitrate Standard Solution). Actual concentration values determined for the
single-ion is listed below:

ds-D1 Hdd

1239

Dionex Nitrate Standard

Vial # Concentration

paja|duwos f)|njssaoons sey
eyl seyiuao s|y |

yndipjwog Suodniyy
uonddwo) Jo 9edNId)
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The concentration value is based a proven reliable method of analysis, The estimated T
uncertainties are two standard deviations of the concentration value, The concentration value is ‘ oo0= & 2
warranted to be stable for one year from the date of manufacture. g g g 3 £ —_e
§273 2 @ ]
The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care 2 g s § o (o) n
by Thermo Sciemtific Corporation C bles Manufacturing Dep in Sunnyval 388 ¢& = Z n=
California, Bep=zg ~8 — - 2
ap 2 2
5: 1 = m3
€ o, (TRS0.01 203011 2 % = b s
g 3 =)
g 434 T 3 >
g 2% a =. -
g s
§ s = z
thermescientific.com/dionex h = m
Famaxdeciccomidon i thermo g n 2.
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Foed irdusivial Laborafory Service Center CALIBRATION D081 Food ndusirial Laboratory Senace Certer CALIBRATION D081
Calibration Certificate Calibration Report
Certificate No.: 2502220:002-01 Cortificate No.:  2502228-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: st s Vit RN
Address: 3 Sol Udomsuk 41, Sukhumvit Road, e sikaiitfors: tinootii
t ." L kok 10260 Serinl No: B337373053 10 Mo.: UAEAIR 0192556
Capacity: 6.1 ¢
Pagel vt Date of Calibration: 20 Mar 2025 Page 20l 3
Conditi gt ME 1+ 04 T Aelabve Mumdty: 98 = 095 %
Equipment: Electronic Balance Place of Calibration: 206 Balance Roam 2, UNTTED ANALYST AND ENGINEERING COMSULTANT £O,LTDH
Condition of Equipment: Good Candition
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Calihration Meshod: WFT Method W-MAADT  In-House Method based on U85 Lab 14 2019
7, Reference Standards:
Model: %P6 . 2
Stanciard Weight Class E2 img to 2009 BROESE75T2 TS M2404 1005 19 Agnil 2025
Serial No.: B322373603 Instrument Model  SerialMo,  Calibrated By CertificateMo.  Due Date
Thermo-Hygrn Matar 608-H1 NFLBTH DU7/23 Qulity Raborn GR250542 10 February 2026
1D No.: UAE.AIR.D19/2556 3. This cestification ts traceable ta S UNIT
4. Thes cestificato wars cemified anfy Tor the instrument we calihred.
Order No.: 2502228 5, Thes result of callbration was found sccurste 85 shawn on dete end place of catbration anfy.
1. Repeatability of Reading:
Operation No.: 2502228-002
Morminal Vakee [ g | Sxandard Deviaton of Road fo)
Date of Receipt: 19 March 2025 : mewﬂ
& DD00000E!
Date of Calibration: 20 March 2025
2. Off-Center Error:
B s af 2 g wes pinced and mived (o vanous postian on pan.

The Berarest reating obtaned & given in the tEble,

Calibrated by  mr.vothin Charoensuk Approved by 4o N
Sciantist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The ies are for 8 of app 5%

This Certificate is Hsued kn dccordance with the condtions of accreditation granted by the Thal Laboratery Accreditaton Scheme 1 2 1 4 5 5 {Maximum D#feronce)
which has assessed the measurament capability of the iaboratory and is tracestility to recognized national standards and to the fog bl gl el g alee |t g ) [0 e
Lnits of messurement reatized 26 the comespanding national standards laborstory. This certificate may nal be reproduced other

2000018 | 2000017 | 2000004 | Zooooid | 2000024 | 2000015 000006 +
than in full ecept with the prior written appeowal af the National Food Irstitute. | 2000017 | &00COIS | N :

! .
N
SN
FESENEsUTELYS0EIdssr LS E i% ilent
ALELSTSASIUNUEN S S8aMNSSUEIMNS Er N C%SSLab
4 o
Frundahon for ndussnal Developrent Manansl Food insshue 'm"“ WERTIEITIE 17025
Food hausmal Labaramry Ssrics Cerer SRERTE B From lright ta uacama

Calibration Report Agilent 55 240 280 Series Atomic Absorption

Spectroscopy Systems
Cortificate No.:  2502228-002-01 Preventive Maintenance Checklist
Equipment: Etectronic Balance Manufacturer:  METTLER TOLEDO
Madal: %76 Resalution:  0.000001 g . ) ) ; ;
e BT ra—. Agilent Preventive Maintenance provides factory recommended service for your analytical

systems ta essure reliable operation and the acouracy of your results.
Capacity: 61 g )
Delivered by highly trained and certified service engineers using genuine Agilent parts and

Date of Calibration: 20 March 2025 Pagaders supplies, Agitent Preventive Maintenance provides everything you need to reduce unplanned
Calibration Results;  (Continued) downtime and keep your systems operating at their peak. This checklist will be completed at the
Calibration Range; 6 g end of the service and provided to you as a record of the installation
Calibration Adjustment: Internal Calibration Nate: While nan-current production Af instrument and or accessory models are not covered
3. Departure from Nominal Value: specifically In this docurment it can be used as a basic reference,
For more information about Agilent Technologies services please visit our web site using the
Mioring Ve Starcland Valuo fwerage Resdrg Correction Uncerainty Caversge Factor following URL it/ fwww agilent.com/en-us/services
L g 3 [ g ¥ a1 0 A ] Lx g | X
Unlaad 0.0000000 0000000 0000000 00000032 200
o 0.0010030 au0ez 0000001 0.0000032 200 Introduction
oot 2.0100030 0010003 0.000000 00000034 200
o5 1.0459950 0050001 0005 00000044 200
0.1 03000110 u.100a1 0.000000 00000057 200 Customer Information
0.18 01500070 0150010 -0.000003 IIRARATE 100 1 Customers should provide all necessary operating supplies upon request of the engineer
017 L0130 [REE] 0000001 oon0nery 200
2 A customer representative should be avallable to the engineer while performing the preventive
0.20 02000110 0200015 -0.000004 00000065 200 maintenance procedures.
150 15000290 1500017 0000002 0000047 200
3 Any parts, not Included in the Parts Lists section of this document, are not part of the
100 30000260 2000017 00000 Lol 20 recarmmentded Preventive Maimenance service, nor are they included in the price of this
450 45000610 4500023 0000038 0.000023 200 service
600 50000150 50000 000004 A.000023 280 4 |f a system requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

The feportied uncortainty of measurement wis based on a8 standard uecertainty multiplhod by & coverags Factor & | providing &

Revisiar 10,00, Issued: N 1
level of confidance of appraxmatety 95 %. 9, tvermber 207

End -=eeeeeeee dor M. ""“E'M_ ©agilent Technalogis Ire. 2021 °.$‘;':' Ag||ent
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CrossLab

Instrumant Preventive Malntenance Checklist
From, inmigat o Dutcores

Important Customer Web Links

.

For mere information about Agilent Technologies senaces, please visit our website using the
following URL: hitpi//www.agilent.com/en-us/praducts/crossiab-Instrument-services/service-
repair

To access Agilent University, visit hitp//www agilent.com/crosslab/university/ to learn about
training options, which include onling, classroom and cnsite delivery
Atraining specialist can work directly with you to help determine your bast options.

A useful Agitent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consurnables for new instrumants, and other valushle information,
Check out the Resource Page heres httpsy//www agilent.com/en-us/aglientresources

Need technical support, FAQs, supplies? = visit our Support Home page at
http:/ fwww agilent.comysearchy/support

Get answers. Share insights, Build connections:
Join the Agilent Community at hitps:/fcommunity.agllent com/welcome

Service Engineer's Responsibilities

Revision 1000, Izsued Novernbe

Cortact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Confirm the ability of the instrument to delfiver continued safe operation as established via the
Agilent AA safe operation flaw chart, (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to meke this decision.)

Only select those pages that relate to the system or module being serviced
Complete emplty fields with the relevant information.
Complete the relevant checkboxes in the checklist using either & ™" or tick mark "v*

Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance service in the arder of the tasks listed,
Complete the Service Review section tegether with the customer

Complete the fields for page numbers at the fool of each selected page
Complete the total number of pages field in the Service Campletion section

Ask the customer to sign the Service Campletion section including the customer's and your
sighature,

This information is subject to changs without notice.

Agilent Technoiages, Inc

1

lenasluAuRy
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Foam Insighi 30 Dufcar

Instrument Preventive Maintenance Chacklist

B Agilent A4 safe operation flow chart inspections (to determine if the PM can be performed).

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

] Discuss any speaific issues with the customer before starting.

O For HF application systems, if standard sample intraduction system was not installad, ask
the customer to installit. W%

M Review the instrument logbook for recorded probfems and comments
Ef Save instrument control settings befare starting the procedure.
@ perforrna qeneral ingpection of the systern for cleanliness.

Check for proper installation of parts, sssemblies, sensors etc.

d Check system for required installation of cormponents, sellings as defined by current
Service Notes

Check for required firmware updates and verify with custamers if they would like them
installed.

Ei Use VD to perform a Full Wavelength Scan for Cu HCL - *As found test_1"
d Perform a Basic Cu ABS test - "As found test_2°

Print the Details page or screen captures of the test resuits and attach to the end of this
checklist

Rsdsion: 10,00, Issced Novamder 2021

gilent Technologies, ina. "::{:1. ) Agilent
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Instrumant Preventivie Maintenance Checklist

[nstrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the

table
Instrumant System i 24075 BRS
Instrument System Site and. | .
Location L Uwited Pma\af:\_ and Em;}'mmnwﬁ tonau\h\o\*
Lt System Component Produt umbers List b Sl mbers f osch
. G sa229 WY 1316000
Z
3
%
5
6
T

© Agilant Teohnologies, Ine. 2001
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Instrument Prevantive Maintenance Chegklist

Preventive Maintenance Procedures

FLAME SYSTEM section
Q s=ction not applicabie
Electronic components

d Review and confinm instrument configuration data in SVD
A confirm power supply voltages using the SVID Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
ﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based rmolybdenum disulphide grease.
Ej Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
Lamp selector
O ABA
Optics components
d Check that extemnal optical surfaces are clean — Clean or replace as required
& usesvDand perfarm Mono Wavelength Comrection.
B se svD and perform Sit Calibration,
] Use SVD and perform Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

Ef Physically inspect selected HC lamps (custommer to supply per their choice) and measure
the % Gain for ezch lamp. Advise custormer if lamps are showing emission degradation due
o age.

Check that the signal energy of the D2 and HC lamps track properly. Advise custamer if
their D2 lamp Is showing emission degradation due to age.

Fevimion’ 10.00, lesusd. November 2021
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@ Agllent Techroiogies

wnasluAuny

- Agilent

13- Agilent



CrossLab

Frore insight m Cucome

d Inspect the burner interlock plate o ensure that the interlock pin is secure and correct far
the burner type.

Instrument Preventive Maintenance Checklist

ﬁ Clean the burner slat with a clean white card

Ef Check the uniformity of the slot width

d Clean the burner if required.

Iﬁ Change the burner o-ring.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure refief bung releases readily

ﬂ Change oerings on the Tuel and oxidant delivery barbs

IZi Leave the ligquid trap EMPTY and verify the flame will not ignite in this state,

Ef Refill liquid trap and check that overfill drains freely imto the drain/waste tube,

m’ Check the drain/waste tube for good drainage, It should nat have tight bends, kinks or loops
and the lower end must be- above the lguid level In the waste vessel

Check and clean the igniter electrode

Zi Pressure test for leaks

d Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SV interfock monitaring diagnostic.

Analytical performance for Flame systems

@ igrite a flame

ﬁ Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mb per minute

EI' Optimize the instrument ready to perform Cu sensitivity test

' Create a manual method to perform & Basic Cu ABS test - 'Final Performance Testing*

Runa PM completed sensithvity test for a 5 pprm copper sample and record the results in
the A4 PM Performance test results and measurerments table.

Fievimian: V0.0, Issued: Noverriber 2021

@ Agilent Technologies, ing, 202
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Instrument Preventive Maintenance Checkdist

0 Tube
O Electrodes
O Shroud
O check and clean the end windows on the workhead

O Check safety interlock operation,

Analytical performance for Fumace systems

Q ‘Optimize the instrument ready to perform Cu sensitivity test,

QO Run the sensitivity test for a 25 ppb copper sampte and record the results in the results
table,

PSD autosampler accessory for Furnace systems

m Section NOT Applicable
0 check condition of the PSD caplllary — replace if necessary

O Check condition and operation of PSD syringe - ensure it does not have air locks and
bubbles.

=] Change P5D rinse bottle o-ring.
0 check and clean the rinse vessel

0 Check the drain tube for good drainage. It should nat have tight bends, kinks or loops and
the lewer end must be sbove the liquid level in the waste vessel.

0 Ensure that the waste vessel is suitable for use with the furnace SYSTIEm.
S lei jucti (SIPS)
Qf Section NOT Applicable
Qo Re-torque screws securing the hubs, presser arms and pump rotors
Q) adjust each raller so that it rotates freely.
0 wige clean the pump rator rollers and pump bands with a dey clean clath
O Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

0 Remove the purmp modute rear cover and check for the incursion of liguids and any signs of
COFTOSion.

Q Re-torgue the nuts that fasten the motor mounting plates to the chassis,
0 Check clips securing the diluents holder and replace if necessary.
O Dpisconnect, clean T-piece, and reassemble the tubing using the following steps.

ber

Reasian 10.00, Esund Ne

© Agikent Technclages, Ihc. 2021
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Instrurmient Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in SVD

3 confirm power supply voltages using the SVD Power Supply diagnostic.

O Run 8VD tests to exercise &l motor drives over the full range of their travel:
O Monochromator drive
O Slit drive
O Lamp selector

O Check that external optical surfaces are clean — Clean or replace as required.

0 Use 8VD and perform Mono Wavelength Comection,

O Use 2D and parform Siit Calibration,

0O use 5VD and perform Grating Squareness Diagnostic.

QO Use 5YD and parform Zero Order Offset/Mano Comection,

O use 5vD and perfarm Wavelength Repeatability.

O physically inspect selected HE lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

O Inspect the GTA workhead gas hoses and cannections for leaks
0 Pressure test for gas leaks

0 1 the cooler system |s accessible (stand-alone) check for correct operation and
coclant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

Q Inspect the GTA workhead water hoses and connections for leaks

O check all graphite components and regtace if necessary.
Redaion. 1000 Issusd. Noveriber 2021

"4 Agilent
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Instrument Preventive Maintenance Chacklist

0O Remove the T-plece by disconnecting the pumg tubes, the pump bands and all ather tubing.

O Place the T-piece inan ultrasanic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

0 Wash the T-piece under a tap with a strong flow of water.

Q rinse with distiled water through all of the inlets in the reverse direction ta normal sample
flow.

O Reassemnble,

Sample preparation system (SPS 4) accessory

d Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenarce,
The fellowing maintenance requirements are suggested to maintain the performance of the
autosampler
O Cleaning the spill tray, rack location mat, end frarmes snd chassis accessories with a damp
soft cloth and diluted mild detergent.
QO Cleaning the autosampler cover panels with domestic window cleaner,

= Checking the X- axis and Z- axis drive beits for cracks, splits, damaged teath, excessive
fraying, color changes or degradation from fumes.

O3 Check the ¥- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or demaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further details refer to the SPS 4 service manual GB410-90050.

Ij Saction NOT Appiicable

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension,

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft, If pad is dry or customer has otiserved any
vibration or erratic movernents of the x-axis carriage, add 1 mL of Dow Coming 200 ® Fluid,
200 CS into the well.

QO Check the auto-sampler abifity to find twbe positions - Calibrate if required,

O Clean the exterior surfaces of the acoessory with soft lint free cloth, This cloth can be
dampened with warm water or & mild detergent. [o not use organic solvents or sbrasive
cleaning agents

Rewesion- OO0, Issued Novermber 2021

~17é- Agilent
enanslumuny

2 Agilent Tacknologees Ire.




Instrurment Preventive Maintenance Checklist

O Section NOT Applicable

Q inspect vGA gas supply hose.

3 Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

O Check precision orifice gas Now setting — adjust if required.

O Check gas requlator pressure to 46 ps (325 kPa) — adjust if required.

Q Clesn the exterior surfaces of the accessory with soft lint free cloth. This cioth can be
dempened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

E‘I Section NOT Applicable
O check the conditian of the power cable,

O Clean the exterior surfaces of the acoessory with soft lint free cioth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents,

Restore System
O (fyou have altered the custarmer's instrumentation during the course of P, restore to the

onginal status o allow the custormer to conduct their normal activities (e.g., reload the
custormer’s method.)

Guidance

IF the PM service is performed prior 1o a gqualification service, then use the qualification procedure
as a guide Tor final instrument a1 up and checkout.

Randsion: 10.00, Issued: Hoverrbar 2021
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Ad consumable and parts list table

Test Solution — Cu Sppen .

solution GE1006100 50 55740 240 280 P eupplied c an
Test Solution - Blank solution | 5190-7007 50 55740 240 280 PM supplied Cammon
Cepper, 1000 ugdrrl, 100 5190-8279 5055 140240 280 b Comman
Kit, MK 7 O-ings, squenus, i

complete st 9910093400 50 55140240 280 P sipplied Flame
Crganic Kit 0010003500 50 55140240 280 P eupplied Flema
‘Wire Nebulizes Cleaning 9910024700 50 55140240 280 consumabile Flarme
Tubing-Capillery S1d Nebs QoI0024800 50 55 740 240 280 consumahle Flama
Capillary Tube Hivac Nati (3)

P A 910044000 50 55 740 240 280 consumable Flwna
Glass impact beads (5/pk) 9EYO0ZETO0 501 55 740 240 780 gensumable Flame
Teflon impac beads {5/pk): ¥

fratisksliony 9910053500 | 50 5140240 280 consumable | o
Bumer cleaning strig (100/pk) | 9910053900 501 55 140 240280 consumable Flame

Window UV silica — round i
2070082600 5055 140 240 280 P supplied c

(right side)

Whndow UV silica — "

rectanguler (12 3ide) 2070082500 50 55 140 240 280 P suppliad o

Pad adhesive window {round) | 4830012700 50 55 740 240 280 1t supplied Comiman
Pad adhesive window

e tar) 2910072800 5055140 240 280 P suppled o
Electrade ka {1 pr (02) 630003400 | GTA120 P suppiied | Fumnace
Shroud {D2) 6310003300 GTAYZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATZ0 P suppiied Furnace
Zeeman shroud 6310003600 GTAT2Z0 PM supplisd Fumnace
Dering PE0 rinse bottie 6910025900 P5D120 PM supplisd Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revision: 10.00, issued November 2021

© Agjiient Technalogies, ine 2021 N ¥ .
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Instrument Preventive-Maintenance Checklist

Signature Page

Service Review

Ef Attach avallable reports/printouts of all tests to this documentation,
Record the Preventive Maintenance service activity In the custorner's records/loghook.
d Up instrument m

COUNters as appropriate

Ef Affix the PM sticker to the system or instrurment loghook based on the customer's request.
Ef Complete the Service Engineer Comments section if there are additional comments.

a Review this service, parts replaced, and test results obtained with the customer.

If the instrurnent firmware was updated, record the details of the change in the Service
Engineer's Comments box ar if necessary, in the customer's I0) records,

Test Results

Flame optics AMT Galn test

For copper l 3248 nm, 4 mé, 0,5 nm st widih <55% Py
Flame test with & sample

Air facetylena, mixng paddie rmaved Abs value = 0.5 0.559%
Air facetylens, mixing paddle instalied. 10 replicates %RSD <10 02 f
Deuteriurm fumace optics PMT Gain fest

For copper 8t 324.8 fim, 4 mA, 0.5 im slit width =55% -
Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

Precision %ASD =40% -
Absvaiue =018 -
Zeeman fumace analytical performance 25 ppb copper sample (3274 nm)

Pracision RSO 4% =
Abs veiue =010 -
MSH% =70% -

RArvision 10.00, Issund: Novermbar 2021
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Service Engineer Comments {(optional)

Service Completion

Seryice request number GO0 S &A1 43 Date service 3o Jaw 023
Agllent signatune hepiw O Customer sgrature L ;0 “
Total number of pages . this document Y

Revaion 10.00, tssued November 2021

& Agient Technologes, Inc. 20121
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SVD Results Report £

VARIAN
z £26AM  Diaghosiic End Time:1/30/2025 G45:06AM
Customer: UAE Service Engineer; Kanyakorn 5.
Address: Soi Udomsuk 41, Sukhurmil Rd. Contact Details: 02637636381
Bangiok

Instrument Configuration

Configuration:
Serial Number: MY13150001 Turret Type: Automatic
Instrument Model: Varian AA140/240280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: Trus Gasbox Type: "V Gas Sox
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal{300nm)
D2 BG Correction Fitted: Trus PWB Version: 45

Boot Block Version: 1.02

EEPROM Data:

Instrument Run Hours: 68318.180 D2 Run Hours: 53386.500
D2 Serial Number: not set |
D2 Install Date: 11111870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Zero Wavelength Offset: 30.133
Mono Correction: 0.770

Flame Hours: 32441.834

Report Generated At:  1/302025 9:47.25 AM 1 Results Report

lﬂﬂﬂ"l‘ﬁuﬁ')ﬂﬂ

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.80

"X' Lamp Screw
Sampla Pesk: FEFAREST) |

' -
X Lamp Screw Result: ¥ Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:

Lower Limit (nm) Actual (nm) Upper Limit {nm) Result:

Zero Order -0.10 0.00 0.10 m

First Order 32445 32475 32515
Second Order 649,23 649,51 649,97

Report Generated AL /302025 547:25 AW 3

onarlmion

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
50.00
B0 Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00

Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 12.12 13.20

-12.00V Rail -13.20 -11.90 10,80

5,00V Rail 450 504 550
310.00V Rail 279.00 320.00 341,00

Report Ganerated At:  1/3V2025 9:47:25 AM 2 Resulls Report

lﬂﬂ?l'ﬁ‘i!-lﬂ')‘UQN

Wavelength Repeatability:

Lamp Used: Copper Lamp Current{mA): 4
Peak Used(nm): 324.750 Slit Width(nm): 0.2
Connected to Socket: 3 Slit Height: Normal
Lamp Alignment:
Lower Limit{nm) 324.768

324.888 Upper Limit{nm)

{Approach from Zoro Order} {Approach from end)
Sample 1: 324.828 Sample 2: 324.823
Sample 3: 324,823 Sample 4: 324.823
Sample 5: 324.823 Sample 6 324,819
Sample 7: 324.819 Sample 8: 324,819
Sample 9: 324.823 Sample 10: 324.819
Mean: 324.823 Standard Deviation: 0.003

Resulls Rnp:n‘

l.ﬂﬂ’d"ﬁfllﬂ')‘UQN

Report Generafed At LEVI025 547,25 AM 4



Mechanical

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellaneous

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 261 207 m
s1 156 164 191 | Passed |
52 27 296 332
53 474 507 579
sS4 825 018 1008
S5 1435 1528 1754
S6 2458 2769 3053
s7 4347 4753 5313 | Passed |

Interlocks:

Burner Fitted:

N20 Burner Fitted:

Flame Shield Closed:

Gas Control Fitted:

Pressure Release Bung Fitted:
Liquid Trap Fitted:

Flame Detect:

GCU Active:

Oxidant Pressure: [IECHrN
Oxidant Changeover:
Ignition:

Report Generated Al /22025 0.47-25 AM -

Sequential by time report WI0I2025 10:53 AM

Page 1 0f 1

Resulls Report

lﬂﬂﬂ"l‘ﬁilﬁ')ﬂﬂ

SpectrAA

Analyst

Date Started
Worksheet
Comment
Methods

Com putar name
Sarlal Number:

UDA0ZE 10:33 AM T, 1/30V2025 333 AM
Sensivily Tesl 01

Mathod; Cu (Flame]

Corc mgil, RSO Mean Abs

noon
Feadings

15146 AM

STANDAMD 1

15z 2z AM

Curve Fit

Characteristic Conc

&ppm iy

10:52:54 AM

wnenslumuRy

Auto Lamp RGCOQI'I“IDTI:
Lamp 1: Uncoded Lamp/Not Cennected Lamp 5: Not Supported
Lamp 2: 87 - Silver/Cadmium/Lead/Zinc(UlrAA) (Ag/CLamp 6:MNat Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: Uncoded Lamp/Mol Connected Lamp 8: Not Supportad

Result: JREEET

GTA Temperature Monitoring:

Not Performed

Notes:
Signatures:
Kowgsorw S 30 Jaw 025
UAE Date Kanyakom S, Date
Roport Generated At:  1/32025 84725 AM 6 Resulls Repert

Sequential by time report U30/2025 10:48 AM

lﬂﬂ?l'ﬁi!-lﬂ')‘UQ&l

SpecirAA
Page 1 of 1 =
Analyst B
Date Started i 5133 AM GMT: 1302025 333 AM
Worksheet Frecision Tast
Comment
Methods Cu
Computer nne  DESKTOP-FOURRS
Serlal Numbar; WY 13160001
Method: Cu {Flam e}
Sample 1 Canc mol
CAL Zio 0.000
Foadings
1af52
STANDARD 1 s
0TI AM

Curve Fie

Caleubate

Residualy

Bppmin T e
A
0 06047 0.6042 0.6073
il 132025 14832 AM

nanslumuny



Flame Optimization
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United Analyst and Engineering Consultant Co,, Ltd.

3 Soi Udomsuk 41, Sukhumvit Rinad, Bangchak, Phrakhanang, Bangkok 10260
Tel0 2763 2828 Fax 0 2763 2800 www saeconsultant.com E-malk uae@uaeconsultant com
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Equipment: Electronic Balance Manufacturen
Model: ABRZOM-5/FACT Readability:
Serlal No.: 1129381010 10 Mot

Max. Capacity: 20g

Calibration Date: April 23, 2025

Condition As-Received: In Condition

Mettler Talede
00001 &
LIAE WAS 002/2552

Certificate No.: 250422-1-BLO02-25
Code No.: BLOO2-25
Page: 20f 3

Condltlon of Equipment:

Condition of This Result of Calibration:

1. Calibration Method:
2. Pefarance Standrads:
Reference Standard:
Stardard Weight Class £2 (CIML]
Stardard Wefght Class F1 [GIML
Instrument
Thermo-Hygro-Baro Mater
Thermno-Hygro-Bam Meter

This insirurnent was caiforated by methad LAE CP.CAL TG

tModel serfal Mo,

tmgte kg E7AR10R1Z
1mgio2M g 11119512
Model Serial Mo,
WHB-3525T) ARABST
WAHE: 3250 ArGEAET

3. This certification & traceable o 51 Unit

4, This certification was certified only for the Indtrument we callbrated

Calibrated By
AMARC
AMARE

Caolibrated By
SLCCESS

TP

5. This result of cailbration wae found accurste bs show on date and place of calibration anly.

6. Through the referance standard laboratory of AMARE 25-009356 Calibration 0152

Calibraton Result:
1. ity of Reading:

IneHouss Method based on UKAS Lag 18- 2

Nominel Valde (g}

[ Standdard Deviation of Aesding (g}

200" |

0000045

2 Eccentric ar off-center loading
A mass of toe

The Balance reading obtaired is ghen In the fable

 was placed and moved 1o varlous position on pan

1 2 3 4 5 Masd
g (e} L] {0 o) Diffarence tg)
100.0000 999996 999997 100.0003 100.0005 0.0005

Certificate No. Due Date
25009359 2iam 2T
24013840 04-Feb 28

Certificate No, Due Date

SH09ITIET 21-Heow-25
25785 T 5 Febdn

l‘ﬂﬂﬂ‘lﬂﬂﬂ‘élf%

United Analyst and Engineering Consultant Co,, Ltd.

3 Sl Udomsuk 41, Sulthurmvit Aoed, Bangchak, Phrakhon Bangkok 10260

MI-TISLTIS YTUE
CHLIALTON B

Customer Name:

Certificate of Calibration

Certificate No,: 250422-1-BL002-25
Code Mo.: BLOD2-25
Page: 1of 3

United Analyst and Engineering Consultant Co., Ltd.

Address: 3 Soi Udorn suk £1, Sukhurmwit Rd., Bang Chak, Phar kKhanong, Bangkok 10260

Equipment: Electronic Balance

Manufacturer: Mettler Toledo

Model: ABZOA-5/FACT

Serial MNo.: 1129361010

Asset No, LIAE WAS.002/2552

Building:  M/A Floor: 1 Room : 107

Feceived Date: April 22, 2025

Date of Calibation : April 23, 2025

Calibration Conditions: Temperature 228°% to 234 %
Hurnidity 548 % to 68.9 %
Pressure 7586 mmHg :] T58.2 mmHe

Calibrated by: Sakkarin Srirabang
Approved by: Suwit Chotnok Signature; &?&h;
Issued Date: April 25, 2025

Note : 1) The Uncertainties are for 3 confidence probability of approdmately 95%

A

2) This Certificate is valid only to the item calibrated on date and place of calibeation.

3) This Certificate isissued in accordance with the condifions-of accreditation granted by the Thai Laboratany Accreditation
Schems which bas assassed the measurement capability of the labosatory and its traceability to recognized national
standaids and to the nits of messurerment realized 81 the cartespanding national standards labeeatory. This certificate
may not be seproduced other than in full except with the prioe wiitten apgreval of the United Analyst and Eng
Consultant Co.itd (LAE)

ering

N llmunu

<
United Analyst and Engineering Consultant Co,, Ltd. =
3 5oi Udomauk 41, Sukbumelt Road, Bangchak, Phakhanong, Banghok 10260 by Rl

Tel0) 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail; useguseconsultant com CALINLETON M4

Certificate No.: 250422-1-BLO02-25
Code No.: BLODZ-25

Page: 3of 3
Equipment: Electronic Balance Manufacturer: Mettier Toledo
Model: ABZ0G-S/FACT Readability: 0000 g
Serial No.: 1129361010 D No.: LIAE WAS,002/2552
Max. Capacity: g
Calibration Date: Agril 23, 2025
Calibraton Resull; {Cantinued)
Calibraton Range: 0-200q
Calibraton Adjustment: Internal Calibration
3, Error of frarm nominal or mass value:
Nominal Value Rafarance Value Indication Carrection Uncertainty Coverage Factor
g &) 5 tg) {£me k
Unload 0,0000000 0,0000 00000 010 203
061 00800025 0.0095 00001 010 203
0.05 0.0500056 0.0500 00000 LET ] 205
a1 0.1000012 00599 0001 010 205
a5 05000133 0.5000 00000 010 b
i 10000105 1.0000 00000 0.10 205
10 10,000010 10.0000 0.0000 ol 204
g 40.000078 40,0000 00000 0.4 200
50 50,000056 50,0000 0,000t 013 200
80 E0.000107 80,0000 0,000t 048 200
100 100000109 99,5995 0.0002 017 200
120 120,00015 119.9599 0.0003 0.21 Z0
150 150000165 149.9998 0.0003 0.24 200
160 160000175 159.9597 0005 0.26 200
200 200000125 1999958 0.0004 .30 200
4. Effect of Tare test:
Tare Load Test Load Indication Correction
{g) g ig) fg)
20000081 19.9599 00001
40000076 159598 0.0002
190 S0.000066 589937 £.0003
80,000107 15.9999 0.0002
100.000168 10,6004 -0.0002
Bemark:

The repart uncertainty of messurment was based an standard urosrabaty mubtipled by cowesgs tachor k, providing lﬁﬁm‘tﬂmw

o=-g-End-0—0




FasnssLTUREERaan LETms

eI Egms 2S £ =

e SAELI B SR IS SUE TS %;//;‘:\Q\\o

Fourdsnon for Incusts Deveioomerr Natenal Fesed baieute it o
Fooe Ineksial Labierarory Senice Certer GALIBRATIGN 0081

Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, P g, Bangkok 10260
Page Lof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mr.vothin Charoensuk Approved by & N.
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Technical Team
The are for a ility of i 95%

This Certificate = issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accréditation Scheme
which has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the
units of measuremment realized at the corresponding national standards laboratory. This certificate may not be reproduced other
tnan in full excest with the prior writhan approval of the National Food Tnstitute.

aEETTESLTLL a0l sanUUETs
AUELEMIsSHIUUENISa RIS NSSUE TS

Foundahon for Indusma Cevsiopmenr Matenal Food msrue
b 2 B TiSI-
Food indusinal Lshoratony Sence Center Eiﬁa@ﬂlasu‘ﬁ“ni?

Calibration Report

Certificate No.: 2502226-002-01
Equipment: Electrani: Bance Manufacturer;  METTLER TOLEDD
Model:  XSRA0S0U Resolution: 000007 3 / 0.0005 9
Serial No.: C210685354 IO Nows UAE WAD.DVISES
Copacity: 825/ 2209
Date of Calibration: 20 March 2025 Page 20f 4
(= Armient 12+ 06 'C RelatveHumdty 48+ 15 %
Place of Calibration: 208 Bafance Room, UNTTED ANALYST AND ENGINEERING COMSULTANT COLTD.

Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1, Calation Meshod: NFL Method W-MADDL  Tr-Hewse Method based on LKAS Lab 14 - 2018
2. Reference Standars:

Reference Standard ~ Model  Serial Mo Calibrated By  Certificate No,  Due Date

Smndard Weight Tlass E2 g ta 200g B505567572 TS MZA041005 19 April 2025
Instrument Mode| Serial No.  Callbrated By Certificate No. ~ Due Date
Thermo-Hygro Meter E08-H1 NFLETH 017723 Qualty Rebarn QRIS-0%42 10 February 2026

3. This certificatson is tracsbie tu 51 UNIT

4. This centificabe was certified anly for the instrument we calibreted

5. This resdt of calilistion ws found accurste s shawn an date and place of caibeation anly
Calibration Results;

1. Repeatability of Reading:

Worming Value (g ) Standtartt Eation of Reading (-8
40 00000042
a0 00000042
100 0000000
200 0000000

2. Off-Center Error:
Ammmafl 100 g wea placed sl moved to varinus positon on pan.
The Bislance restling cotnined is ghoer i the takie

[o R O]
ot
@
™
1 z 3 4 5 3 (Masirum Differsnce)
(g 3ttt g d14 g yld g 31t g yl( g } =]
ioooont | weoont | 1oo.o00r | 1opooor | 1000001 | 3000001 1.0000

SEEEOESLTLL aTSdaarUILE = = =
AUEUSMISHIUTEN1S3aa nrSsuUE TS E //._"“'\'\ F
Fourdanon for indusima Cevelopmenr Masonal Fosd st

5 o NEC.TISLTIS 17025
Food Incusinal Lshoratory Service Cerver CN.IIR’AYION o0E1

Calibration Report

Cartificate No.: 2502226-002-01

Equipment: Bectrome Balanoe Manufacturers  METTLER TOLEDO
Madal: KSAI050U Resolution:  0.00001 g / 0.0001 g
Serial Nour C210665334 1D No.: LAE.WADO10/2565

Capacity: E2g/320g
Date of Calibration: 20 March 2025 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolution: 0.00001 g )

Normanal Valee Sxandan Vale Average Reading Comerian Ungertainty Coverage Factar
Ly} [ g} g ) = 3 ) 4

Urined 4,000000 000000 0.00006 00000057 200
0001 .001003 00100 0.00000 00000030 00
0005 0.005002 000531 000001 00000132 200
.03 0.010003 001002 0.00002 0 0OBHG 200
.05 0049336 005001 000001 U 200
(%) 0.100011 010002 00001 0001 | 200
0s 1500016 050004 -0.00002 0.000014 2.00

i 1000003 4 00005 000005 0.000016 2.0t

1 2000023 2 00006 000004 000017 200

3 5000015 500006 -0.00005 0000020 200

10 10000008 1000005 000004 0.000026 200

20 20000030 2000007 -0.00004 0.000037 200

] 30000039 0.00005 -0.00005 0000050 200

i 50000075 5000006 000005 0000065 200

4 000067 8000013 -0.00006 000011 200

FEETmnsslEILEdsdaan LS mIE

AL IErEA SR B e e s MOsSUaINS E ﬁ&‘"
Fourelaton for ndlsiisl Development hatioral Food insshute it
Food indusing Labatatory Serdce Certer ERCiaRATIoN oba
Calibration Report
[= No.: 002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSRI050L Resolution:  0.00001 g / 0.0001 g
Serial Mo.: C2106AS334 TO Mot LIAE WAD-DI0/2565
Capacity: 829/ 220 ¢
Date of Calibration: 20 Merch 2025 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: =80-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resoluton: 0.0001 5 )
Haminal Value Stanclard Valug Ayerage Reading Correctan Uncertainty Coverage Factor
(- (g} (g ) {93 {4 g3 &
) 2000010 90,0002 0.0001 000015 200
100 10000005 100.0001 00000 200016 200
110 110.00007 110.0002 0.0001 2,00017 200
120 124000069 120.0002 40001 200018 200
130 13000019 1300002 0.0001 200019 200
147 140.00013 1300007 0.0001 200019 200
150 15000009 15,0002 00001 200071 200
160 160.00010 1600007 0,001 200022 200
170 170.00012 1700002 1.0001 2.00023 200
200 200 00013 200 0oaz -0.0001 1.06075 100

The reparted uncomainty of messurement was basad on a standert uncertanty multiplied by 8 coverage factar & | praviging &

lowwl of confidence of approximately 55 %.
---------- o pe— dov N. wu.ru\sat—
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Calibration Certificate

Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
10260
Paga 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
1D No.: UAE.WAD.012(2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  Mvotsin Charcensuc  Approved by br M.
Scientist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The are for a ity of i 950

This Certificate i= msued in accordance with the condions of acoreditation granted by the Thal Laboratory Accredidatan Scheme
which has assessed the measurement capabiity of the laboratory and its traceability to recognived national standards and to the
units ‘of measurermant realized at the corresponding national standands loboratory. This cendicate may nal be reproduced other
than In full except with the price written approval of the National Food Institube,

FazrnssLlEuuysdsdaslLE v s
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Fourdaron for Indusmal Develapment Msfonal Food instife ,"m‘\“
Food irdustmal Laboratory Senice Certer NECTISens 1028

Calibration Report

Certificate No.: 2502226-001-01

Equipment: Electranic Balence Manufacturer;  METTLER TOLEDG
Model: XSRA050U Resotution: 000001 g / 0.0001 ¢
Serial No.: CI0S071672
Capacity: 825/ 230g

Date of Callbration: 20 March 2025 Fage3ofd

Calibration Results:  (Continued)

Calibration Range:  (0-80 g

Calibration Adjustment: Intemal Calibraton

3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )

1D No.: UAE WAD.012/2563

Homiral Vake Standard Yalue Average Reatding Comecton Ungertainty Cowerage Factar

[ 9 ] { g ¥ { g ¥ [ 1 (= g | ]

unioag 0.000000 0,00000 0.00000 00000085 200

0.001 0.001003 0.00100 0.00000 0.0000052 200

0005 0.003002 0.00500 0.00000 0.0000054 200

am 0.010003 0.01000 0.00000 00000091 200

.05 0045995 0.05000 0.00000 0.0000098 200

o1 0100011 010000 0.00001 0.000011 200

05 0.500016 0.50000 0.00002 0.000014 100

1 1.000003 1.00001 -0.00001 0000015 200

2 2.000023 2.00005 4100003 0.000017 200

5 5.000015 5.00005 -0.00003 0.000021 200

10 10.000003. 10.00005 000004 0.000026 200

20 20000030 2000017 ~0.00009 0.000037 P

30 30.000039 30.00012 -0.00008 0.000050 200

50 50.000028 50.00014 000011 0.000068 200

BG 50000067 B0.00020 000013 0.00011 100

°
AT et P
e FoOundstion fof nousal Oevelopment Matione Food Feme Pafy
ey Food nckstral Labaratory Serice Center ERCrRAT o ok
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Baance Manufacturer:  METTLER TOLEDO
Modat;  XERA0SCU Resolution: 000001 g / 00001 g
Serial No. CO09071872 ID Ne.: UAEWAC112/2553
Capacity: 8292309
Date of Calibration: 20 March 2025 Faga 2 of
Conditi Aarivient 202+ 06 "C  MelatveHumgty: A : 35 %
Place of Calibration: 208 Balance oo, UNITED ANALYST AND ENGINEERING CONSULTANT 00,70
Condition of Equipment: Goed Condiion
Condition of This Results of Calibration:
1. Calitwation Methad: NFT Method W-MA-001  Tn-House Method based on UKAS Lab 14 : 2019

2. Refererce Standards:

Reference Standard ~ Model  Serial No.  Calibrated By Certificate No.  Due Date

Standard Weight Class E2 1mg te 200g B305567572 TS M24041005 19 apni 2025
Instrument Model Serial Mo,  Calibrated By Certificate No.  Due Date
Thomer-Hygro Metor G08-H1 NFLETH 017722 Qusity Reborn QR250542 10 February 2026

3. This certification is traceatike to SEUNIT

4. This cortdficate was certifiod ooly for the instrument we calibrated.

5. Thes result of calforation was found accurste as shown an date and place of caiibratan ony.
Calibration Results:

1, Repeatability of Reading:

Momrsl Valie [ g ) Siandard Deviation of Beading Lo}
0 0.0000052
0 0.0000042
100 0.0000000
200 0.0000000

2. Off-Center Error:
b mass of 100 g was placed and moved to various pasibon on oan,
The bafance reading obtaingd |5 gresn m the table.

: i
: .’
1 2 3 4 5 & (Maximum Difference)
L g 34 g d0( g 31t g J|d g Jjl g3 i 9 %
1000001 | 100.0000 | so0.00m | iroooot | tooonm | ipooonz 0.0001

S,

o e,
e
FEAMNSETEILSOSTasnuains = X
A Bt BT Ty B R R e f,r/g\/'"“‘:\‘\-
Foundstion for ouss Oewicpment Nahonal Food nsfoe gl e
Frooe inckminis Lsborstony Serece Centor EREEE
= .
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Blectranic Salare Manufacturer;  METTLER TOLEDO
Modal: KSRASOU Resolution:  0.00001 g / 0.0001 g

Serial No.i (00071672 10 No: LA WAOLDIZZSEE
Capacity: H2g/ 2200
Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range; >B0-200 g
Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Reschution: 0.0001 g )

Nomral Value Standard Ve Average Beading Carection Uncertainty Coverage Factar
L g] [ g ) (g 3 L.a 1 (= g | L3
90 90.00010 90.0002 0001 0.00015 200
100 100.00006 100.0001 0.0000 01.00016 200
110 11000007 110.0001 0.0000 0.00017 200
120 120.00009 120.0002 -0.0001 0.00014 200
130 130.00010 130.0003 -0.0001 0.00019 20
130 140.00013 1400002 ALooat 000019 200
150 15000009 150.0002 0001 0.00031 200
160 160.00010 160,000 -.0001 0.00037 200
17 170.00012 170.0002 40,0007 0.00003 100
200 200.00013 200,002 A0.6001 0.00008 200

“Thir reported uncartainty of moasurement was based on 3 standard Lncertainty muRiphed by a coversge factor & | providing n

vl confidency of apprTaimatesy 95 %,
e N-&?ch}r
;
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES =

53414 PATTANAKARN ROAD 501 18, SUANLUANG, SLANLUIANG BANGROK 10250 NBE T TR NS
TEL.B-2717-3000-29 FAX.0-2719-0484 caLmRATION sate

Certificate of Calibration  cen. o 250

Page: 1af3

Equipment : BOD Incubator
Manufacturer : ARCO
Model : UC4-1320
Serial No. : 2
ID No. UAE.WAD.002/2550
Submitted by : United Analyst and Engineering Consultant Co. Led.

3 Soi Udomsuk 41, Sukhurmvit Road,

Bangchak, Phrakhanong,

Bangkaok 10260
Location : Lab Floor 2
Received Order : 07 July 2025
Calibration Date : O7 July 2025
Ambient Temperature ; (26 + 10 :|°G
Relative Humidity : (50+£30)%
AC Line Voltage : (22022 )V
Callbratod by : Man Pattanapengpalbocn

UwcLI ::
Approved by © }C
Approved Signatory
{ ) Chaknt Waewwanjua
{ ) Suwit Imal
{ ') Kunchit Promprat
Issue Date : 17 July 2025
Tha Us i are for a P ¥ of app 95%

This cérticate may not be reproduced oSher than in full, sxcepl with the prior writien
Approval af the head of Corporate Senvices 3 Equipment Galgration and

wnas limuau

Equipmant : BOD Incubator Cert. No.: Z5TM1002
Condition As-Received : Used Item Page: 3of 3
Reference : 2507-01460C0-3
Result of Calibration :- {*) Without Adjustment
Function of UUC*® : Temperature Source
Fresh alr setting : Nat Available
uuc* uuec Temperature Temperature | Ovarall

Point | Setting | Reading stability Factor

() | (c) | ("c) (£°C) {ch 1"C) k

20.0 200 19.8 0.48 046 12 2

M dT (ch U,

Point Position

(e i [ 2 [ 3 T 4 T 5 [ 68 [ 7 | 8 Jomety| (+c)

200 | 20226 | 20266 | 20121 | 10.807 | 19.971 | 20.056 | 19.872 | 19.853 | 19.925 72

Average" ; The average of 30 values in each position.

Temperature stability : One-haif of the greatest maximum difference of measured temperature at any one sensor
Te : The i of at any sensors and the measured
temparature at the reference location which are observed at the same time or at as close an abservation time as
possible to the pattam or within the chamber under steady-state conditions.
Overall : The Diffs of the i and mini hroughoet observation.
UUC* : Unit Under Calibration

Nate © The reported uncertainty of measurement was included stability and axcluded uniformity

The reported uncerainty of measurement was based ona y iad by & el
factor k, providing a level of of app 95 %
-olo-
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Equipmeant : BOD Incubator Cert. No.: 25TM1002
Condition As-Recelved :  Used ltem Page: 2af 3
Reference : 2507-01460C-3
Procedure Used :-

Calibration were using P CP-0OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which with i Ti Detector { RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No, Traceable Due Data
1) Data Acquisition MYES003411 24LM182 TPA 24 Dec 2025
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This it result is 1o the ional System of Unit malntained through |
Remark : TPA : Technology Promotion Assoclation { Thadand - Japan )
Result of Callbration :- {* ) Withou! Adjustmant
Function of UUC* ; Tamperalure Source

Fresh air setting : Not Avallable

Environment during calibration
B Finished

Probe Installation Details : Dimensien of Chamber :
a= % em D= 0.62 m
b= W em W= 1.2 m
&= % om H= 12 m

Capadty= 083 m

onan 3 limunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI |18, SUANLUANG, SUANLLUANG BANGKOK 10250
TEL. (-2717-3000 FAX. (-2719-0484

Cert.No.: 25TWz23
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Y51

Model : 5100

Serial No. : 11B 101863

1D Mo. : UAEWAD 004/2554

Received Date : 14 February 2025

Test Date : 17 February 2025

Reference : 2502-047305C-1

Submitted by : United Analyst and Enginesring Consultant Co. Ltd,

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua

{ }Ponpan Paipim

(/) Saithip Meangmal

Issue Date :

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity {50+ 20 ) %

In - house method : CP-CHS

by Te i with Aziche on Mathod

Walalak Sirithean

Suthe

Approved Signatary

18 February 2025

nanslununy



Cert.No.: 25TW29
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments ;
This cerfification is traceable to the International System of Unit through the reference standards

v of Calil Center, Technology Pr Association {Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Buretts - 130BU10 23061172 22 Mar 2025
2, Balance 14233821 110RCDOM 24MM131 04 July 2025
2. Standard Material -
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgiL) (mgiL}
B.22 822 0.0055

This report was certified only for the instrument we tested.|t s allowable (o use for study
Intend to use for advertising and referral purpose is prohibited This repart may not be reproduced
other in full, without written approval of the laboratory

lenaslunIuRy
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Verification Certificate

Certificate No.: 2501440-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hack, Prakh 10260
Page 1ofd
Equipment: Digestion Unit {Heating Block)
Manufacturer: FOSS
Model: Tecator Digestor 2520
Serial No.: 91905060
ID No.: UAE.WAS.030/2566
Order No.: 2501440
Operation No.: 2501440-001
Date of Receipt: 27 January 2025
Date of Calibration: 27 January 2025
Calibrated by m Approved by é/
Sclentist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 29 January 2025 de for the Technical Team
The ies are for a d probability of 05 %,

This Certificite i wsied in accordance with the condibans of sccreditation granted by the Thal Laboratory - Accreditation scheme which
has assessed the capabiity of the & ¥ and Its traceability to recognized national standards and to the wits of
measurament reafized ot the correspanding national standards laboratory, The certficste may not be reproduced other than in full
@xcept with tha prior written approval of the Natongl Food Insiiute.

FL5-009 Revision: 01 Date: 20-04-65
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Verification Report

Certificate No.:
Equipment:

2501440-001-01

Digestion Unit (Heating Block)

Moded: Tecator Digestor 2520 Senal Ng.: 91905060
Resolution: 1 b ID No @ UAEWAS.030/2566
Manufacturer:  FOS5

Date of Calibration: 27 January 2025 Pagezof4

Location: Dry Laboratory (312, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature [ 29 & 1 ) °%C

Relative Humidity [ 58 £ 2 )%

Line Valtage [ 224 % 1 ) voit

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R inta its Digestion blocks and Calibration
according to NFI Method W-TE-026 based on BS 4300 : 1968
- The temperature scale used was based on IT5 - 30
- Bl data show below were final values and the indial data may be obtained wpan request.

. Reference Standard Instrument :

M

Instrument Model Serial No. Certificate No.|  Due Date Through
Digital T 349704 MY44045570/MY41 154453 i g M, Technical
with Thermacouple | Type R [S/0ML, RICHE, RjcHa| |2 0003 SIn-2025 | conter Laaratory

3. This certificate is traceable to International System of Units (ST Units).
4. This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only,
6. Condition of Cakbrated (term :  Goed
ULC* Description
Time of Record 1 Hour 6 Minute At 380 C
7.Resul of Calibeation : [ % | Withoutadjustment [ | After agjustment

F-C5-D12 Rewision; 01 Date: 20-04-65
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Verification Report Verification Report
Certificate No.: 2501440-001-01 Certificate No.: 2501440-001-01
Equipment: Digestion Unit {Heating Block) Equipment: Digestion Unit (Heating Biock)
Model, Tecator Digestor 2520 Serial Ng.: 91505060 Model:  Tecator Digestor - Serial No.: 91905060
Resiution: 1 °C 1D No: UAEWAS.030/2566 Resolution: 1 % IDNo. UAEWAS.030/2566
Manufacturer.  FOSS Manufacturer; FOSS
Date of Calibration: 27 January 2045 Fage 3 of 4 Date of Calibration: 27 January 2025 Page 401 4
Calibration point: 380 C Calibration point: 380 °C
Calibration result: Calibration result: Continued
Tablel : Reparting of Temperature
UUC* Setting | UUC* Reading % Standard Uncertainty -
Black No, =c) (°c) Stability (£°C) | o ometer =0 (°€) Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
1 380 380 0.22 377.84 21 TOPVIEW
z 380 380 0.18 376.68 20
3 380 380 0.13 378.70 20
4 380 380 0.12 379.82 20
5 380 380 0.20 38101 2.0
6 380 380 0.16 380.48 20
7 380 380 0.16 378.22 2.0
8 380 380 0,15 377.99 20
9 380 380 0.09 37848 20
10 380 380 0.15 3817 20
11 380 380 0.18 37764 20
12 380 380 0.11 37327 20
13 380 380 0.13 37814 20
14 380 380 0.25 379.11 2.0
15 380 380 0.15 379.83 2.0
16 380 380 0.18 376,05 2.0
17 380 380 0.31 37844 2.0
18 380 380 0.18 378.29 20
19 380 380 017 378.41 0
20 380 380 0.13 379.24 2.0
Note:

-UuUC* = Unit Under Calibeation
-Immersion depth of standard thermometer In tube kevel high of sand is equal heater plate of UUC,
- Stability = One-half of the greatest maxi I of d at one sensors,
fior at least half an hour after reaching steady state.
The report uncertainty of messurement was based on standard uncertainty multipfied by coverage factor &= 2,
providing a level of confidence of approximately 55 %,

LR L
Hanna Instruments (Thailand) Ltd, =—% &
[EIHANNA i mba HANNA I——
instruments 16 soi Rechaispiek 2, i R, Sumsenok, FEBEUY S rees instruments Page ;2 of 2
‘Hunykwang, Banghok 10310 Tel: (25414159 Fax: 0-1541-4198 ,,f‘-‘\\,\e ST AT e
— AC-3061
Certificate No, - HIT-2510-0375 i Sundard : This i ion is traceable to the international unit of unit maintained through:
Page:of 2 Instruments Muodel Serial No. | Certificate No. Traceable
CERTIFICATE OF CALIBRATION Datu Acquisition Switch Unit 349T0A | MY44065265 | WK2407-141-1 WK Elestric Co., Ltd,
Technology Promotion
Digital Thermo-Hygrometer HT-7718D ALOTESS 25H171
Equipment : COD Test Tube Heater Association ( Thailand-Japan).
Meter Model : HIB39RO0-02 Serial No. HOIE5008
Tube Heater : 25 Vial Capacity Resolution : n1%c Calibration Result;
Temperature Range : (-10 to 160)°C Temperature of Reaction :  150°C M Ti Source A y for COD Reactor.
Manufacturer : Hanna Instnoments Mule in ¢ Romania Capacity Nominal Value Average Value Uncertainty of Measurement
Condition As-Received : Used Product Reference RE250401 {Wial) ") °c) +°c)
Ambient Temperature : (2542)°C Relative Humidity : (30215 P RH 25 Vial 150.0 150.4 047
Customer name : United Analyst and Engineering Consultam Co., Lid.
Unit : °C
3 Soi Udomsuk 41, Sukhumvit Rd,, Bangchak, il
Phrakt 5. Bangkok 10260 (1A) (2A) (34) {44) (5A)
150407 150377 150.269 150.402 150.422
Received date © 5 March 2025
1B 2B 3B 4B 5B,
Calibrate date : 7 March 2025 () o R i i
150.426 150.39%4 150,644 150690 150.542
Tssue date : 7 March 20235
(1C) (2c) (3C) (4) (503
Calibrated Location : Hanna Instruments (Thailand) Lid.
150477 150,303 150.627 150.257 150L176
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
(1D) 20} (30} (4D) (5D
CP-04 by using certified reference standard instruments.
150462 150456 150,199 150,406 150102
{1E] {2E) (3E) (4E) (SE}
150,185 150513 150,235 150,460 1500442
Calibrated by : IﬁMr‘ Pichit Perthong Approved by : bz #
Figure: Shows the location of the temperature source,
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul
Authorized Signatory The report uncertainty of measarement was based on & standard uncertainty multipiied by o coverage factor £ =
HP\NNR ading a level of of. i 5%
Instruments.
{(Thadand) Umitad
This certificate was certified only for the instrument we calibrated. ** End of certificate **
This result of calibration was found accurate on date and place of calibration only,
** This cenificate may not bc reproduced other than in full, except with the ptwwnm-n A .
approval of the head of Hanna Instrument frhmlaniﬂﬂﬁ'ﬁ‘l&lﬂquﬂu lﬂﬂﬁ’l‘ihlﬂ')thu




Certificate of Calibration cert no: 2smusre

Page: 1of 3
Equipment : Hot Air Cven
Manufacturer : Memmert
Model : UF 55
Serial No. : B212.0411
1D Mo : UAEWAD.005/2556
Submitted by : United Analyst and Engineering Consultant Co.,Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location : Lab Floor 2
Received Order : 18 March 2025
Calibration Date : 18 March 2025
Ambilent Temperature : {2610 ]°C
Relative Humidity : (50230 )%
AC Line Voltage : (Z20=22)V
Callbrated by : Man Pattanapongpaiboon
N . lkuv\cl\ij
Approved Slgnatory
() Chakrit Waewwanjua
() Suwit Imjal
(/) Kunchit Promprat
Issue Date : 27 March 2025
The are for a confil probability of approxi 95%

Thiz certificate may not be reproduced ather than in Tull, mecopt with th priar writen
Appeavad of the head of Corporats Services 3 © Eguipmant Calibration and Testing Services.

wnas limuau

Equipment : Hat Air Oven Cert. No.: 25TM578
Condition As-Received : Used ltem Page: 3of3
Reference : 2503-04370C-3
Result of Callbration :- {* ] Without Adjustment
Function of UUC" : Temparature Source
Fresh air setting : Close
c uuc* uuc* Temp Tamp Overall b}
Point | Setting | Reading stability uniformity Factor
(%6 ) t'cy]{ch (£°C) ("ch (] k
104.0 104.0 | 1040 0.040 0.43 0.78 2
120.0 120.0 120.0 0.64 1.3 1.6 2
180.0 180.0 [ 1800 .48 1.5 1.8 2
C i d P {"C)
Paint Position
{'e} 1 2 3 4 5 6 7 8 |afref)| (#C
104.0 [ 104.335] 104.135] 104.363| 104.317] 103.648 | 103.738 | 104,179 [ 104.229| 104.025 0.42
120.0 [119.575[119.366] 119.807] 119.905)| 118.994( 119.194 [ 119,888 | 115,954 | 120.084 4.4
180.0 180,286 | 179.510| 180.401 | 180,551 | 179.281 | 179.463 | 180,196 | 180.451 | 180.374 1.2

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest i of o at any one sensor.
Hormity ; The i iff of d temp at any sensors and the measured

temperature at the reference location which ara observed at the same fime or at as close an observation time as

possible to determing the temperature pattem or homogsneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the and thraughout

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity -

The reported uncerainty of measursment was based on a i ltiplled by a il
factor k, providing a level of af approximately 95 %,
~olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA %

CORPORATE 3: EQUIPMENT CAL AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLLIANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-271-8484 EALmAATGH S0

Equipment : Hot Ajr Qvan Cert. No.: 25TM578
Condition As-Received :  Used llam Page: Zof 3
Reference : 2503-04370C-3

Procedure Used :-

Calibration were conducted using calibration procadure CP-OTO2 based on TLAS G-20 according to direct
measuramant method with Data Acquisition which with Temperature Detector { RTD |
and Thermocoupls Type T,

The temperature scale used was based on ITS-80.

Condition of this resuit of calibration
1. Reference standard Instrument:-

Instrument Serial Mo. Cert. No. Traceable Due Date

1 ) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This cerificate is valid only to the item callbrated on date and place of calibration.

3. This cartification is traceable to the Intamational System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan X

Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperature Scurce
Fresh air setting : Closa Environment during calibration
i Finished
27 28
48 55
% ; [AC Supsly { volt | 221 224
Ref. Std. ID No.: @
H Calibration Point
Position 1| { 120,180 ) °C | (104 )°C
1 23.01TC01 | 1RTO-21
-— 2 23-01TC02 | 1RTD-22 |
3 2301TC-03 | 22-01RTO-03
4 23-01TC-04 1RTD-2/4
N A 5 23-01TC-08 1RTD-2/5
le;e:mhli::nn D;:‘alla : E,I:|=]mnnsicm Oofscoham:‘cf : % 2301TC06 T
PRES Yia Wl G 7 | 2301TG07 | 23-01RTO-07
ia 55 o S i 8 23-01TC-08 | 1RTD-2I8
o : : o | za01RTD09
Capadty = 0.30 m 9 ref) | 23-017C-0 RTD:

N3 liauax
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Calibration Certificate

Certificate No.: 2502229-006-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

k 10260

Page 1013

Equipment: CHAMBER (Incubater)
Manufacturer: BINDER
Model: KB 400
Serial No.: 20200000015535
ID No.: UAE.MIC.018/2564
Order No.: 2502229
Operation No.: 2502229-006
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025

Calibrated by mrerawut Prapowutipong  Approved by /-
Scientist { Mr.Pheraphat Tuanjit } (ﬁ]
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The les are for a ity of approxi 95 %,

This Certificate is fssued In accordance with the condiions of acoredtation gramed by the Thal Labarstory Accrediabion schems
wihich fias assessed the messurement capabilty of the laborory and its traceability to recognized national standards and o the unts
of measurement raalized &t the corresponding national standards laboratary. This certificate may rat be reproduced other than in full
exrept with the prior written aparoval of the National Food Inataute.

F-C5-009 Revvision: 01 Date: 20-04-65 ]
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Calibration Report Calibration Report
Certificate No.: 2502229-004-01 Certificate No.: 2502225-006-01
Equipmant: CHAMEER (Incubator) Equipment: CHAMBER (Incubator)
Madel: KB 300 Serial Noy;  H2M0000015535 Model; KB 400 Serigl No.o  20200000015535
Resolution: 0.1 'C IDNa LIAE.MIC, D1E/2564 Reschution: .1 'C IDMa. UAE MIC.018/2564
Manufacturer: BINDER Menufacturer; BINDER
Date of Calibration: 19 March 2025 Fage 2of 3 Date of Callbration: 19 March 2025 Page 3ot
Calibration paint: L o -
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT €0, LTD. Calibration result: 5 5
Environment Condition: Ambient Temperature (1B & 1 ) °C Calibration | Temperature | Relative | Line Voltage I i | i I
Relative Hurmidity { 50 5 )% Condition "e} Humiclity (%] vty betomi | [ vt
Line Voltage [ 283 & 3 ) von N 17,4 45 220.0 ) i
ax 181 55 250 i s =
Tablel : Reporting of Temperature CRTET ]
Condition of this results of Calibration: Calibration Measured Temperature (°C) @ Sensor No.
paint (Sensor No.13 is REF}
1, This instrument was calibrated b"l msert 13 standard thermometer into its chamber and calibration according to
W-TE-D14 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Tempsrature Cantrofied Enclosures oy w1|#2 | #3|#4|#5|#c6|w7| s @0 [st0]e1nn 12]# :: *D:;:’
; ; 4,96 35.02 | 35.17 | 35, .
The temperature scaie ised was besed on TTS - 90, 350 | 34.96]35.17| 34,99 | 3492 | 3518 3501 | 35.00| 3513 | 35.00| 34,96 35.07 | 35.07
- All data show belaw were final values and the initial data may be cbtained upon request.
2, Reference Standsed Instrument @ - R —
Instrument Model Serial No./ID No. | Cartificate No. | Due Date Through Table 2 : ot e
we Temperature Temperature
i 349724 MY43016651 NATTONA uuc* Reading {°C]
Digital Tharmometer TE 67047701 & Mey 2075 TIO ‘} FOOD Satting ng {°C) Stability Uniformity Overall Variation
Wi sensar RTD CH#01-103 § ATD#201-303 INSTITUTE e
: : - - ('c) MIN [ MAx | awerage ("0 () )
3. This certicate is traceable to International System of Units (ST Lints). '_35_0 350 | 350 I 35.0 o024 @15 .30
4. This certificate was certifed anly for tha mstrument we calibrated,
5. This resuit of cakbration was found accurate & shown on gate @nd place of calibration onfy,
6. Cendition of Calibrated fram ; Good
UL Blescrption Nole  The quated uncartainty include " Stability * #nd * Loading effect (209 of Temp Uniformity) *
TmeofRecord 1 Hour 9 Minute AL 350 % UUE* = Unit Under Calibration
Fresh bir Damper open’  Poeltion Stability = One-ha of the grestest maximum difference of measured temperatires at any one S2nsars,
b o0 for at least hall an hour aher reacning steady state
Not Available Uniformty = The masrmun difference of measured temperatiines at any sensars and the measured
7. Result.of Calibration El WikHouE adjustment D After adpstment = tenperature at the reference Iocation which are cheerved at the same time.

Owerall Variation = The difference of the mamm ad mirsmum measured temperatures througout observalion time.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage fackor k= 2, providing &

level of confidence of approimately 95 %,
g5 Moscl, goss TTUETEEEEOmEER T A
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i Agilent
C?glsnéLab Agilent 5100, 5110 Preventive Malntenance Checklist CfE']SSLab

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Introduction

Customer Information

= Customers should provide all necessary operating supplies upon request of the engineer.

» Acustorner shiould be availsble to the engi while performing the preventive
maintenance procedures. Customers are responsible for regular mai 1ce and are
encouraged to observe the service representative,

+ Any parts not included in the Parts Lists section of this docurnent are not part of the
recommended Preventive Maintenance service nor are they included in the price of this

sevice,,
ot Prevesth M A PGS il + Ifa system requites the use of extra or special procadures and/or parts for the mainterance
¥ ter ] ur analytical service, then these must be ordered nd i i i
instruments to assure reliable operation and the accuracy of your results additi;al costs. S a e
Detivered by Righly trained and certified service engineers using genuine Agilent parts and i icati i
" 1 4 . e - F 4 2 f
supplies, Agilent Preventive Maintenance provides what you need to reduce unpignned downtime sgrmcﬁztiﬁmi;[si;g;;;:pmplmmna HERIR AR R
and keep your systems operating at their peak perfarmance, P

This checklist is used as a guide for completing the preventive maintenanes tasks. A signed copy
of this checklist is provided for your records.

Revisiorr A2, issued: 21 January 2022
Decument humber: GA014-90075 Pqelof A4
@ Agilen Technologies, Ine. 2022

" Ravsior: 4,02, Issved: 21 Jerugry 2022
Aglleﬂ! Dovument Nurnbes GE01 630075 page Lot 1

@ Agikent Teckriologies, Inc, 2022

- Agilent
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Amlent
Agilent 5100, 5110 Praventive Maintenance Cieckhst rDSSLab

From Imigh o Datrame

Important Customer Web Links

» Toaccess Agilent University, visit bty wenw agilent comicrosslab/university/ to leam about
training options, which include online, classroom and onsite delivery, A raining specialist can
waork directly with you to help determine your best options.

= Toaccess the Agilent Resource Center web page, visit hitpsy iwww agilent comien-
ws/sgllentresources, The following information topics are available:

Sample Prep and Containment
Chemical Standards
Analysis
Service and Support
Application Workflows
+ The Agilent Community is an excellent place 1o get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant to Agilent
techrologies. Visit hitps://commmunity agilent comswelcome

» Videos about specific prep for your an be found by
searching the Agilent YouTube channel at hitps:/fwww youlube comyjuser/agilent

+ Need to place a service call? Hexible Repair Options | Agilent

Rerghon: 402, lasued: 21 Jenuary 2022
Document Number: GBI14-90075 Pagegd_“'
@ Agiert Technologies, Inc. 2022

wonansleuny

Agitent 5100, 5110 Preventive Maintensnce Checklisy

Instrument Maintenance

em Information

Ol Check this box If an instrurment configuration report is attached instead of completing the
table,

Instrument System Name and ID W0 NON 1CP-0ES

Instrument System Site and Location URE  Consu\iaw Y

| List System Component Product Numbers List the Serial Numbers of each Component

1 G w09 @ T V030604
3
&
5
T
B
]
i ICP-QES Configuration Table Circle the type or write in the type if other

Nesulizar Type @ Onehist | Corskal | Ottier
Spray Chamber Cycionic Single Pass (Cyclonic Daubis Pass) Other
Toich Retial{Dual View) Oier

Tarch Type One Piece{Sermi Demountabig Fully Demountable | Othes
injector Dismetsr z am«@! Amm | 0.8 | Other
Cergrnic | Sther

Irgector Material L Qui

0, Issuedt 21 Jaruary 2022
Mutmber: GAO 450075 Pogn Dot M
© hgllent Techralagies, ing. 2022

Agilent

lﬂﬂﬁ‘]‘i‘bllm‘l.lf]ﬂ

Agilent
Agiient 100, 5110 Preventive Mamienance Checklist Crl%ss Lab

Fram et 10 Quirme:

Service Engineer's Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

= Only select those pages that relate to the system or madule being serviced.
« Complete empty fields with the relevant information.
= Complete the relevant checkboxes in the checklist using either a "X or tick mark ™"

= Check "Service not applicable” check boxes to indicate services/tasks not delivered, ag
appropriate.

» Complete the Preventive Maintenance services in the most logical order ralevant to the
Individual systern service in the order of the tasks listed.

» Completd the Service Review section together with the customer
» Complete the fields for page numbers at the foot of each selected page

+  Add relevant page numbers to selected pages snd compleate the total number of pages field in
the Service Completion section

+ Ask the customer to sign the Service Verification section including the customer's and your
signature,

Renvision: .00, Lesued; 21 January 2022
Document Number GBI14-50075 Paprﬁ'cl\_af
0 Agilent Tectnologies Ine 2032

Agilent
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.ﬂuuent

Agiient 5100, 5110 Preventive Maintenance Checklist ‘\.

repafation

E( Discuss any specific issues with the custorner before starting.

Iﬂ Review the instrurment logbook for recorded problems and comments.

Ij Save instrument contrel settings befare starting the procedure.

Iﬁ Perform a general inspection of the system for cleanliness.

# Check for proper instaliation of parts, assemblies, sensors eto.

o Check system for required Installation of comporents and implement ation of Service Notes
Check for required fimmware/software updates and verify with customers if they would like
therm installed

O For HF application systems, If standard sample introduction system was not installed, ask the
customer to install it g%

Ask 1he custorner 10 remnove any samples from the ICP-0ES sample introduction area, aulo
sampler or around the ICP-0ES,

AD2 lagued: 1 Jaruary 2072 e &
Nirster, GH1 490075 pageaar 1 << Agilent

i Technakagies, g, 20122
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Agilent
Agllenr 51005110 Preventive Maintenance Checkist P ross

Lab

Preventive Maintenance Procedures

Record Pre-PM instrument performance
o Aun instrement Performa noe test,
O ecord results in Instrument Performance Test Results Table — Pre-PM,

Clean and inspect ICP-OES system

E{ Look for any obvious external damage or problems,
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

lj Perform a general internal inspection of the system for excessive dust accumulation, clean if
nacessary

@l Inspect sample introduction compenents and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required

o Record the instrument operaling conditions in the ICP-0ES Status Results Table,
o Replace the polychremator purge filter.

Replace the radial pre-optics window
i Replace the axial pre-optica window for SYOV and VDV instruments

Ij Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
0 Replace high capacity air inlet dust filter elemert if installed. i
Remove and clean instrument water inet filter

Agllent Water Recirculator

[T Service not applicable

] Drain cooling fluid and remove any particles from the chiller reservoir
| Remowve, clean and reinstall water inlet metal mesh filter if present.

@’ Re fill with Agilent Cool Clear cooling fluid.

I{ Clean the cocling system Air filter and the condenser.

Ravision 402, lssund: 21 January 2022
Decurment Nutnber, GA014-90075 Fage Yot Y
© Agilont Technclogies, Inc, 2023
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L Agilent
Agllent 5100, 5110 Praventive Maintenance Chackist r \

adjustment

I21J Check position of Zn peak, adjust If required.
& Check Argon Ratio, adjust to specified value if required.
i Perform Detector Calibration,

Perform instrument Calibration.

Record Post-PM instrument performance

i Run Instrument Performance test.
[# Record results in Instrument Performante Test Results Table - Post M.
For systerns using ICP Expert version 7 3 and above, run the Tollowing Instrurment tests

vl Subsystemn Communications Test
@ air Flow
& water Fliow
1 Gas Flows
i RF Generatar
@ Camera Test
& Optics Test
Mebulizer Test

I.?( Record the result in the Instrument Test Results Table

Rewigon: A 02; Issusd: 21 Janiary 2022
Dapument Murnber: G8314-00075 pege Dot
© Agilent Tachnoclegies, Ine 2072
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Agilent
Agikent 5100, 5110 Freventive Maintenance Checklis: CfUSSLab

From Fnsight s Duscomi

SPS 2 Auto Sampler

I{ Service not applicable

Power cycle the autcsampler and verify successful initialization.
Inspect X and Z axis befts for wear. Replace is necessary.

Clean ¥ and Z axis slide shafts.

Liging customer's racks and the Agilent software move the sample probe 1o the 4 outermost
comers and rinse port, ensure that the probe is approximately centered in the vial.

oooo

SPS 4 Auto sampler

J Service not applicable

O Clean the spill tray, rack location mat, end frarmes and chassis with a damp soft cloth and
diluted mild detergent.

[0 Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from furmes.

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incomrect pesitioning, damaged
adges o demaged connectors,

O Purnp Tubing Repl 1ent. Replace peristaltic pump tubing. Replace all twbing that goes
from the ringe station 1o the purnp and from the pump to the waste/rinse bottles

O Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe 1s centered in the vial, If not use calibration wizard and
calibrate the position,

AVS 4, 6, 7 Advanced Valve System

Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear
Check high flow pump for signs of leaks

Ooooog

Revision: AD2, issued: 21 January 2022
Dacurners Kumier: GAT450075 Fage ot 1
8 Aglert Technaingies. Inc. 2022
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CrossLab

Agdent 5100, 5110 Praventive Mentenance Checkhst

Restore Instrument

[T Faor HF applications, ask the custormer 1o reinstall their sample intreduction system. 3 8
Leave system in an idie state: on and purging.

E{Buidance: If the PM service Is performed prior o a qualification service, then use the
gualification procedure as 3 guide for final instrument set up and checkout.

Service Review

E{ Attach available reports/printouts of all tests to this documentation

Record the Preventive Maintenance service activity in the customer's records/loghock
@ Record the PM event in the Smart Alerts logbaook, it applicable.
Update/reset instrument maintenance counters as appropriate.
Afflx the P sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments,
Review this service, parts replaced, and test results obtained with the customer

It the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engil and C gl T

BAREEE

B

Revion: A0, Issued: 21 Jenuary 2022
Dozumant Number GBIT4G0075 page Wbt 1o
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Agllent 5100, 5110 Preventive Maintenance Checklist

Per Test Results Table

U

Agilent

rossLab

Triam inegh 1 FAfesne

Mole: These measurements do not form part of any specification and are for reference only,

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial ¥ Radial Axial*
Zn 213857 nm SRER VARE. B 2814 7 7930, % By (2.9
Min 257.610 nm SRER G 5A0. 5 AGTALS] Nowxa 0 NEE T
Al 356 152 nm SBR 5.1 .0 X0 R
K 786.491 nm SBR hXv) ha g T4 %%

* axial result is not applicable for GEO16AA, GBO12AA Radial View instruments.

Instrument Test Results Table

Mote: The Instrument Test results are for systems using ICP Expert version 7.3 and above anly,

|— Inatrument Test Result
Subeystem Commuricaticns Test i-‘a 55
A Flaw ?3 5%
Water Flvw ?a "
Gas Flows 235
RF Genarator Pase
Ciarngra Test ?a'ﬁ
Optics Test Faif)
hebilizes test Tass
Revigan: A.DZ, tssusd: 21 January 2022 * .-"_ 3
Gncurmert Nueréier, GO 450075 page Noi 14 4 Ag“e“t
@ Agliert Technologies, Inc. 2022 H
'
wnaslummunu
Agilent
CrossLab
Agilent 5100, 5110 Preventive Maimznance Checkis: rossLa
Frem gt = Chitsiin
Consumed PM Parts
| Product or Model# Quantity
| Part Description Part Number where used consumed
: . GROIOA, GATTTA,
sial Pres-Optis Window GANI0ABITA SpaI o |
Radial Pre-Optic Window GAUI-6B015 Al \
Agilent Cook Clear Goalant Fuid 57990037 il i ~
Putge Gas Filter GB010-40136 Al \
Air miet fiiter GECO0-63007 Al |
High Capacity Al Filter GEOTO-60189 Optional i
Rotor saal for &7 port valve for AVSE/T GBA4T4-H002 GE4S4AIGRA0S 2
Rtor seal for & port vahve for AVES GHAGZE0002 GEATZA &
3;:55 salition fo rinse staton 28mmids g0 pnag s -
Barb cornector 2.5mm-1. Smm 1D Ga410-80724 5P54 =
PYC westa tubing,Brmm of x Srivm kd 2m GE410-80122 apEd -
Additional Parts may be required from engineer’s stock:
5 s diive bl 5410047500 SPS3 o
2 axts driva beht 5410047400 5P53 -
Perlstalic punip tubing, PVC BolvaFlex, 8 goy o0 annee — =
bridged,
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
ﬁ Section Not Applicable
Product or Madel# Quantity
Part Description Part Number where used consumed
Ravigian. A0Z, ssue 21 Jenuary 222 A .
s e G501 250075 page oy 6 Agilent

& Agiera Technologies, Inc. 2022
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Aggilent
Agilens 5100, 5170 Preveniive Maintenance Checklist CH}SS Lab
Frm Insight tn efcom
ICP-0ES Status Results Table
Naote: Thess measurements do not form part of any specification and are for reference only,
Measurement Standby Mode Plagma On
Mans Violtage 23 %% WHG | 296, 3%0 VAC
Mg Rurent U.0%d il 008 A
Instrurnent Termperatune 24,4 o ne *c
HE fir Flow [sensor speed) ) Hz 44 Hz
Plasrng Exhaust Temperature WO measurement 474 ‘c
.wmrFlnw Dacillatar Mo magsurement N4 Limin
‘Watter Flow Detectoc 081 Limin QA0 Liminy
‘Water Inlet Temperature 9.5 c Ng 5 C
Palyshramatar Tempearatue 395 o C 36, 4 o
COD Temperature a8 " -8 o
Therma! Stahilizar 35.0 T 150 o
Argan Supgly Pressue Eaa AL kPa B9l 13 kPz
Purge Gas Supply Pregsure*T L3y 1% kPa CoA B2 WPa |
Option Gag: &.puly Pressure®] - kPa = kPa
Nebulizer Flow Mo measuremant ¢ ab Limin
Mebulizer Back Prassure N measuremeant PREAA kPa
Flasma Gag Flow ho mesurement 196 Limin
Ausiliary Gas Flow Mo measurement %00 Limin
RF Power Mo mgasurement 1200, 4 w
RF Supply Gurrent Mo measurement %, 21% A
RF Supcly Voltage o measuremant AN 4 29 Y
*1 If option installed
e Nt IR st Ak - Agilent
© Agilerl Technologies, ke, 2023 .
'
enaslumuRy

Agilent 5100, 5710 Preventive Maintenence Checkliss

Signature Page

Service Engineer Comments (optional)

5 A_glle‘nl

CrossLab

If there are any specific points you wish 1o note as pant of performing the installation or cther
iterns of interest for the customer, please write in this box.

Service Verification

Saryice Reguest Mumber:
Co0% 00k
Sarvice Engineer Mamea:
Morawil 1

Servics Engineer Sigrature

Viptawit T
Tetal rumber of pages in this document

14

Repigiam ADR Issued: 21 January 2022
Dacurment Numbssr GBI 490075
© Aglers Technologies, ne. 2022

e Service Completad:

& Moy Zgy3s

Cussamer Mame:

Aphosn 0.

Customer Signature:

Rphomn 0.

Page P M
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FOSS

FOSS South East Asla
3398 Sirinrat Building, 25th — 26th Flaar, Unit No. 338890,
Rama IV Road, Klongton , Ko v, Bangkok, Thailand 10110

Customer Service Report [ Report No.: | 13319 |
[ oae ] Sow I3 39025 [ customer ]
[ ebno: | H675 T | Brvdfiak

[ Instrument: ] k1900

g 950594

Travel To Customar (Hrs) Labour {Hrs) Travel From Customer (H)
Start N, od 0.0y =
Finish U-al ! |&3-od 2 -
Job Typa e,
Application Spacial Standard ¢ |
Distributor Courtesy Visit Installation Training
Digital Service PMA Onboarding Quote X Y —
Internal Warranty Aapair s P
Investigate Sales Support Remate ¢ |- Heaith Check Visit [}
i —
Smartcare Smartcare Pro [ [+ Fosscare |~ |
PMA Type i " !
Semartcare Advance Fosscare Pro r —Nfb—4 —
Details of Work / Test
— -
+ sl (Tedis
— o leck —af
— Wi cdlowetrs @n  Reler sl Wous e el - et ok
Wy nasder 190 Noshs  Juch AT by i — ok
Tt Pn BT ¥ 1 3t —~ o
£ Finelom Tt ®
— Popey BN JOFE [ 1 ljedsy DU, ~ ok
— Al oW il
= Stere | [
~  Corveelon ) o = 1 _
Instrumant Ready for Use | 3 | IETH | Not OK* |
Desription aty
WoLL] Fov) O iV BT pfelf Avelysy [IIeED 71
1 Heatin elerwny Fioant =
15670 11t L Fde T5GSEnT 1 b T
1 u#rm this report Is accurate and complate
Signad FOSS . . Signed Customer th.,{ﬂ
Name Nama
Ermail: | T Customer Contact | T
*Remark: bi

FOSS South East Asla
3388 Sirinrat Bullding, 25th - 26th Floor, Unit No, 3388,90,
Rarma IV Road, Klangton , Bangkok, Thailand 10110

FOSS

Customer Service Report [ Reportno: |

I Date: ] L4 Fel;n..:.ﬂn; 1026 [ costomer | UAE
I Job Mo.: I i B Sl I Address: I Ao
I Instrument: l TR av I Sarial; I 9)Z8051

13854

Travel Ta Customer {Hrs) Labour (Hrs] T m[Fru_l_n Customer (Hrs]
Start [F] [T | |
Finish ) | L ahs 135ha
Job Type = T
Application Special Standard
Distributor Courtesy Visit i 1 Tmnlng: 'T—'—"'"—I
Digital Service PMA Onboarding Quote § i House
Internal Warranty Repair L [
|nvestigate Sales Support Remote Haalth Check Vsit
Smartcare Smartcare Fro Fosscare | S
PMA Type
Smisrtcare Advance Fosscare Fro [TE
Details of Work / Test
F Pl leTlBE  |3dc
= fel  Tefern g
—Clfnniny  Wrboo 56 M0 Tegae
= Toihing”  Plewli piep
—4eg) fptattan
1 %ﬁ)rm Y -80 rw
- Dishlalin 6 mis  IBU-1F0naL
— felt 50 —BU L
—atl gug )
Instrument Ready for Use | 13 || Mot OK* [
Part No: Batch Description ary
LOALIEI0 0.0\ Fazt Foll Wi Vetpos bieo L6 0 T
| confirm this report ks accurate and complata
sigedrass | /_,_-,_,“.1,;‘_‘, signed customer | =, al bar r
Name Name
Email: I | Customar Contact.: | |

L T
*Remark: oF 1

Please scan QR code et it

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORF SERVICES 3: EO

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL0-F717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

The Uncertainties are

GALIBRATION AND TESTING SERVICES

NSC-TISETISTO
CALIBRATION DEOB

Cert.No.: 25CH353
Page.: 10f3

pH Meter

Horiba

LAQUA-PH210

HAO0A0007
UAE.EFM.002/2563(EFM.pH.02/63)
Used Item

18 March 2025

20 March 2025

2503-0612WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 £ 25) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Uthen Kankawi

Saithp

Approved Signatory

20 March 2025

for a confid,

probability of imately 85%

This certificate may not

Bz reproduced oiber fhan in fl, mcept with te prior written

Approval of the head of Corparate Services 3@ Equipment Calibeation and Testing Services.

lilﬂﬂ’li‘l&iﬂ’wf]ﬂ

Cert.No.: 25CH353
Page.: 20f3

Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified R Material: :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement

Performing curve by D¢ Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
S/N.: HAOA0007 7.00 0.00 0.3 6.98 0.058 2.00
7.00 0.00 0.3 6.98 0.058 2.00
10.00 -177.48 -177.1 10.01 0.058 2.00

enanslupaumy



CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  [lac-MRA &

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 1025¢ NBC.TILTIET028
25CH353 TEL.0-2717-3000-29 FAX.0-2715-9484 CALIRATION 0008
30of3
Calibration Results
Functi pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) g - -
Certificate of Calibration CertNo.: 24GH1Se7
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage Page.: 10of3
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) @ P Equipment : pH Meter
bH Electrode 4.007 4.00 1501 0.0085 2.05 Manufacturer : Heriba
SIN.; 992H0385 6.999 7.00 -26.1 0.0095 2.00 Model : LAQUA-PH210
6.999 7.00 -26.7 0.011 2.05 Serial No. HADADORS
10.010 10.01 -202.4 0.010 2.00 1D No. : UAE.EFM.004/2563(EFM.pH.04/63)
Function : Temperature Measurement Condition As-Recsived: Jsed Itam
(*) Without adjustment Received Date : 24 December 2024
Thi kg et T Gobe] Callbration Date : 26 December 2024
- Model : 9652
e, - Reference : 2412-0801WSC-2
- Serial No. : 992H0385
oi N orob _— Submitted by : United Analyst and Engineering Censultant Co.,Ltd,
upension of probe 3 Soi Udomsuk 41, Sukhumvit Road,
- Length : 103 mm. Bangchak, Phrakhanong. Bangkok 10280
- Diameter : 16 mm.
\ o Dot i Ambient Temperaturs : (25 + 25) °C
“Immersion Depth :  awd0ull mIE Relative Humidity : (50 + 15)%
Calibration Procedure : In - house method
Calibration Standard uuc* E Uncertainty of | Coverage - CP-CHS by direct measurement with DC voltage
rror . y
Point Temperature Reading measurement factor standard and direct measurement with
o o o o rtified reference material (CRM)
(°c) (°c) c °c toC k e
5 g e - CP-CH8 by ison with dard
15.0 15.006 15.0 -0.006 0.13 2.00 Calibrated by : Warakormn Lerngagtrakul
30.0 29.998 30.0 0.002 0.13 2.00 SDIM\LF
45.0 44.993 45.0 0.007 0.13 2.00 Approved by :

Remark - UUC* = Unit Under Calibration Approved Signatory

{ ) Pornthippa Tameyaku!
{ ) Ponpan Palpim

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
&) Saithip Meangmai

factor k, providing a level of confidence of approximately 95 %.

Issue Date : 27 December 2024
-o0o-
The Uncertalnties are for a confidence probability of approximately 85%
This certificale may not be reproduced other than in full, except with the prior writlen
Approval o the head of Corporate Services 3 : Equipment Czlibralion and Testing Services.
la A
CertNo.. 24GH1597 Cert.No.: 24CH1597
Page.: 20f3 Page: 30of3
Condition of this calibratlon result Calibration Results
1. Reference Standard Instrumant Function : pH Measurement
Instrument Serial No. 1DNo,  Cert.No. Dus Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Tharmomater 4982054  110RC044 241757 14 July 2025 Unit Under Standard pH Actual pH | Actual mV | Uncertalnty of | Coverage
Calibration Buffer Solution Reading Reading [pH factor
- This Certification is fraceabla to SI Throught Technology Promotion Association (Thailand - Japan) (mv) ) X
2. Certified i The results are traceatle to SI through Haeh Lenge GmbH Litd., pH Electrode 4.008 4.01 177.2 0.0079 200
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 SN - 7.000 7.00 2.2 0.0092 200
:The messurament results are traceatle to SI through CPA chem Lid., 7.000 7.00 22 0.0085 2.00
ANSI-ASQ National Accredilation Board, Aceredited No. AR-1835 10.010 10.01 1709 0.0095 200
BuHer Solution Manufacturar Lot No. Exp. date Function : Temperature Measurement
pH 4.008 CPA chem 1034203 27 Sep 2026 {*) Without adjustmant
pH 7.000 Hach Lenge GmbH C03135 02 July 2026 This was with T Probe;
pH 12,010 CPA chem 1034205 27 Sep 2025 - Model : =
. . B . . - Serlal No. : =
3, This certificate is valid only to the item callbrated on date and place of calibration. )
Bimension of prabe
Calibration Results - Length : 112 mm.
Function : mV Measurement - Diameter : 16 mm.
Performing curve by D Process Calil at pH (4,7)(7,10) - Immersicn Depth @ 100 mm.
Nominal | Standard Uncertainty of Coverage Calibration Standard uucr Uncertainty of | Coverage
Actual Reading B N Error
Unit Under Value | Voltage Measurement factor Point Temperature Reading measurement factor
ibrati °C °c °C °C £°C} k
Input (amV} ¥ {°c¢) ("¢ (] {°c) {
pH myv my pH
pH Meter 4.00 17748 177.4 4.01 0.058 2.00 15.0 15.003 15.0 -0.003 0.13 2,00
SIN.. HADACOOS 7.00 0.00 0.1 7.00 0.058 2.00 300 30.001 300 -0.001 0.13 2.00
7.00 0.00 01 7.00 0.058 2.00 45.0 45.002 45.0 -0.002 0.13 2.00
-177. -177. X 0.058 ) T,
10.00 7.4, 2 to.0 200 Remark - UUG* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard i iplied by a e

factor k, providing a level of confidence of approximately 95 %.

-000-
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Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

SERVICES 3:

TELO-2717-3000-29 FAX.0-2719-9484

Condition As-Received:

Received Date :

Calibration Date :

Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

The U

are fora

pH Meter

Horiba

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SLIANLUANG. SUANLUANG BANGKDK 10250

LAQUA-PH210
HASMO0047
UAE.EFM.005/2563 (EFM.pH.05/63)

Used ltem
2025
2025

18 March
20 March

2503-0612WSC-2

NSC-TISETISTO

1. Reference Standard Instrument

CALIBRATION 0908
Condi
Cert.No.: 25CH354
Page.: 10f3

Instrument

n of this calibration result

1) Document Process Calibrator
2) Ref. Standard Thermometer

Serial No. 1D No. Cert. No.
43160066 130RC092  24E1320
4982054 110RC044 241757

Cert.No.:
Page.:

25CH354
20f3

Due Date
22 Apr 2025
14 Jul 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified R Materials

:The

results are traceable to SI through Hach Lenge GmbH Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4.007 CPA chem
pH 6.999 Hach Lenge GmbH
pH 10.010 CPA chem

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

(25 £ 25) °C
(50 + 15) %

In - house

- CP-CH5 by direct measurement with DC voltage

method :

standard and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Uthen Kankawi

Approved Signatory

20 March 2025

probabllity of apy

This carificate may not be reproduced olber than in full, mcept with the prior written
Apprinval of the head of Cosparate Services 3© Equipmant Calibeatian and Tostng Servicns

Calibration Results

Function : mV Measurement

Lot No. Exp. date

1066665 18 Jan 2027
C03220 29 Oct 2026
1066669 18 Jan 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

TEL.0-2717-3000-29 FAX.0-2719-3484

Calibration Results

Function : pH Measurement

Cert.No.:
Page.:

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

25CH354
30of3

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) () k
pH Electrode 4.007 4.01 168.5 0.011 213
SIN.: - 6.999 7.00 -5.9 0.012 2.09
6.999 7.00 -6.1 0.011 207
10.010 10.02 -176.7 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This was with Temp Probe;
- Model : -
- Serial No. : N
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* o~ Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
15.0 15.005 15.0 -0.005 0.13 2.00
30.0 30.007 30.0 -0.007 0.13 2.00
45.0 44.995 449 -0.095 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

-o0o-

I.Oﬂ?l’li‘bjﬂ’JUQN

CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250

Performing curve by D¢ Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.7 4.01 0.058 2.00
S/N.: HA9M0047 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -176.8 10.01 0.058 2.00
imately 95%
' '
engslimuRy enaslupuAN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-uma

NSCTISLTIS7025
CALIBRATION 0008

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

D No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Pracedure :

Calibrated by :
Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

The

arefora

pH

Meter

Horiba
LAQUA-PH210
HAODO082
UAE.EFM.072/2564(EFM.pH.05/64)
Used ltem

20 May 2025

21 May 2025
2505-0802WSC-3

Cert.No.:
Page.:

25CHS588
1of3

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road. Bangchak,

Phrakhanong, Bangkok 10260

@
(50
In-

+ 25) °C
+ 15)%
house method

- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)

- GP-CHS by ¢

on with

Walalak Sirithean

Sty

Approved Signatory

23 May 2025

probability of approximataly 95%

Tus centiticate may not e feproduced other than s fsll. excen! with the prior written
Appravat of the heac at Corporate Services 3 - Equipmeni Calibratian ang Testing Services.

Lanms‘lzimuqu



Condition of this calibration result

1. Reference Standard Instrument

1) Decument Process Calibrator
2) Ref. Standard Thermometer

Instrument

CertNo.:  25CHS588
Page.: 20of3
Serial No.  ID No. Cert. No. Due Date
54030049 130RC116  24E275¢ 25 Aug 2025
4882054 110RC044 241757 14 July 2025

- This measurement result is traceable to 81 throught Technology Promation Association (Thailand - Japan)

2. Certified

‘The resulls are traceatble to Sl through Hach Lenge GmbH Lid.,

Deulsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

:The maasurement resulls are traceabls to SI through CPA chem Lid.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 7.000 Hach Lenge GmbH C03232 02 Dec 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

3. This certificate is valid only fo the item calibrated on date and piaca of calibration.

Calibration Results
Function : mV Measurement

Performing curve by Dy Process C; at pH (4,7){7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
{tmV) K
pH my mv pH
pH Mater 4.00 177.48 177.3 4.01 0.058 2.00
S/N.: HAODO082 7.00 0.00 0.0 7.00 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00
'
naslumuan

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534(4 PATTANAKARN ACAD 501 18, SUANLUANG, SUANLUIANG BANGKOK 10250
TEL.D-2717-3000-29 FAX0-2719-3484

Certificate of Calibration

BTSN TIBTFo2s
CALIBRATION 0003

Cert.No.: 25CH735
Page.: 10f3

Equipment : pH Meter

Manufacturer : EcoSense

Model : pH100A

Serial No. : JC02743

ID No. : UAE.EFM.196/2561 (ENV.pH.05/61)
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

18 June 2025

23 June 2025

2506-0591WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 £ 25) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Walalak Sirithean
Gt

Approved Signatory

24 June 2025

The

are for a probability of app 95%

t be thier thar in full, except with the prior written

y nof
Appeoval of the head of Corporate Services 3 - Equipment Calibration and Tosting Services.,

tenmi‘l:imuqu

Cert.No.: 25CH588
Page.; 30f3
Calibration Resuits
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
{mv) ) k
pH Electroda 4.007 4.0 160.4 0.0086 2.05
S/N.: Q9AADO36 7.000 7.00 -13.5 0.0095 2.00
7.000 7.01 -126 0.0096 200
10.010 10.80 -186.0 0.0092 2.00
Function :
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : QIAADO36
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calil i uuecr E Uncertainty of | Covarage
rror
Point Temperature Reading measurement factor
(°C) {*c) (=c) {°ch {(£°C) k
15.0 15.002 15.0 -0.002 0.12 2.00
30.0 29.999 30.0 0.001 013 2.00
450 - 45,001 45.0 -C.001 0.13 2.00
Remark - UUC* = Unit Uncer Calibraticn
The reported uncertainty of measurement was based on a standard tiplied by a g
factor k, providing a levet of confidence of approximately 95 %.
-000-
'
enaslupunu
Cert.No.: 25CH735
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. IDNo.  Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025
- This measurement result is traceable to Sl throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials ~ :The measurement results are traceable to Sl through Hach Lei

nge GmbH Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

:The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 7.000 Hach Lenge GmbH C03232 02 Dec 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

Function : mV Measurement

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (smV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
SIN.: JC02743 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

enaslupuny




Cert.No.: 25CH735

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mV) () k
pH Electrode 4.007 4.01 173 0.0079 2.00
SIN.: 240904S1A605377 7.000 7.00 -2 0.0092 2.00
7.000 7.00 E2 0.0095 2.00
10.010 10.01 174 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 240904SIA605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Ervor Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) k
15.0 15.000 15.1 0.100 0.13 2.00
30.0 30.000 30.1 0.100 0.13 2.00
45.0 45.003 45.0 -0.003 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of i of approxil 95 %.

-o0o-

wenanslumauny

DOE Services Co. Lid.

DQE Services 2w Ladnmo-Wanghin 55, Ludprao-Wanghin R, Ladprao, Ladarao, Baghak 10230

Plsone ; +66 (012 538 2034, Emall : dgeservicesinfof@gmall com e e ez
CERTIFICATE OF CALIBRATION
Certificate No.:  5P25-024 Page 1 of 5

Customer :  United Analyst and Engineering Consultant Co., Ltd. {Head Office)

Address : 3 Soi Udomsuk 41, Sukl it Road, Bangchak, Phrakl Bangkok 10260

Location of calibration :  Instrument room (207)
Eguipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI

Model:  U-5100

Serial No.:  23A4-008

IDNo.: UAEWAS.010/2567

Received Date: 17 June 2025

Calibration Date: 17 June 2025

Issue Date : 20 June 20235

Condition Instrument :  Good

Calibrated by : LYU.};\S‘ Approved by : :U’a‘]n"@/?

{ MrTanawut Rittidach )

{ Ms.Chonticha Sangngem )
Technical Monager Quulity Manager

The calibeation result s spphiod only i the above calibested Hom snd was fand accumie & shown on date and place of calibration anly,

The measirement capability of the |sboraioey and its ilisy 1o ‘ssancrsds and o the =il of icedt ot the

natianal standards Isbaralory. This contificabe mey nit be reproduced oiber b in full escept with i prior writies approval of the DOE Services Cow, Lid

N llmunu

FM-TIEOZ ROL VL2202

DOQE Servives Co. Lud.
D QE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230

Phome : +66 (012 538 2054, Ermail : dgeservicesinfoi@igmail com wac e et

REPORT OF CALIBRATION
Certificate No.:  SP25-024 Page 2of5
Environment Condition :  Ambient Temperature 25+ 5 e
Relative humidity 55+ 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :
Material Serial No. Centificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Waovelength Standard set 25758 115665 25 October 2025
Traccability : This certification is ble to the b | System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 50 nm.

Scan Speed of UUC: 40

Sean Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

‘Wavelength 0.1 nm

wnans bimuau

FM-TIE-02 ROI 17112021

DGE Services Co. Lid.
DQE Services 2 Soi LadrWanghin 35, Ladpruo-Wanghin Rd. Ludpsas, Ludprao, Bangkok 10230
Phane : +66 (012 535 2054, Email : dqeservicsinfo@gmail com s o s
REPORT OF CALIBRATION
Certificate No. : SP25-024 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uncertainty Coverage factor
{(nim.) {Abs) (Abs) (Abs) (Abs) 13
0,000 0.000 0.0000 0.0028 2.00
0.5780 0.574 0.0040 0.0031 2.00
= 104584 1.044 0.0044 00029 2.00
2.1876 2,185 0.0026 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0035 2.00
" 1.0239 1.021 0.0029 0.0035 2.00
2.1220 2122 0.0010 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5230 0.519 0.0040 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0071 2.00
(0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.515 0.0031 00031 2.00
s 10002 0.996 0.0042 0.0033 2.00
1.9973 1.994 0.0033 (L0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
5517 0.549 0.0027 0.0030 2.00
0 1.0803 1078 0.0023 00030 2.00
20373 2.031 0.0063 0.0082 2.00
0.0000 0.000 0.0000 0.0028 2.00
wis 0.5591 0.557 0.0021 0.0031 2.00
1.0518 1.049 0.0028 0.0030 2.00
19274 1.924 0.0034 0.0081 ul, 200
TonsN3 [NMIUAN

FM-TO8-02 RO 171172021



DQE Services Co.Ltd.

= 32 Soi Ladpruo-Wanghin 35, Ladprac-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230
DQe Services
Phane : +66 (0)2 538 2054, Email ; dqeservicesinfoi@zmail cam fri]
REPORT OF CALIBRATION
Certificate No. : SP25-024 Page 4o0f 5

Photometric Accuracy :

Wavebength CRMs Values UUC Reading Correction Uncertainty Coverage lactor

(mm.} {Abs) {Abs) (Abs) {Ahs) &

o 0.0000 0.000 0.00040 0.0050 2.00
0.7469 0.747 =0.0001 0.0057 2.00
O.0000 000 0.0000 0.0050 2.00

=7 0.8674 0.864 0.0034 00059 2.00
0.0000 0.000 00000 (L0050 200

23 0.2919 0,293 -0.0011 0.0051 2.00
0.0000 0.000 00000 0.0050 2.00

80 0.6430 0.639 0.0040 0.0055 2.00

wnas limuau

FM-TOE-02 RO 17112021

DOE Services Co,Lad,
DQE Servi 32 Sol Ladprao-Wanghin 33, Ladprso-Wanghin Rd., Ladprao, Ladprso, Bangkok 10230
ervices
Phorse : +66 ({2 538 2054, Email : dgeservicesinfofigmail com nscna e
REPORT OF CALIBRATION
Certificate No, : SP25-024 Page 5of5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Unecertainty Coverage factor

(mm.} {nm.) (mm.} (nm.} k
241.00 2404 060 0.18 2.00
279.30 2788 0.50 0.18 200
288.90 2883 (.60 018 200
334,50 339 0.60 0.8 200
361.40 3608 (.60 018 200
41840 4179 0.50 .18 200
447.20 A446.6 0.60 0.18 200
459.30 459.1 0.20 0.18 200
537.00 5364 0.60 0.18 200
638.00 637.5 0.50 018 200
44129 440.7 0.59 0.18 2.00
47988 4704 .48 0.18 200
51335 5133 045 018 2.00
528.59 528.2 0.39 0.18 200
575.10 5745 .60 018 200
SB5.56 5854 Q.16 020 2.00
6E4.T0 6841 .60 18 2.00
T40.51 740.2 031 0.20 200
TATE] 7470 0.61 0.18 2.00
B07.04 f06.4 .64 018 2.00
E79.68 8791 0.58 018 .00

Remark : - UUC = Unit Under Calination
= NiA = Mot Avalohle
- The result expandsd enceriainty of measureosent U is stated as the standand uncertsinty of messurement multiplied by the coverye factor & ,

which foe & meemal distsibi prckability of app 5%

- End of Certificate -

wnm'flﬂmuqy
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dndudt ATy Aaasei
Alurninum Digestion, Inductively Coupled Plasma Method™
2 Copper 1) Digestion, Flame Atomic Absorption
Spectrometric Method!”
2) Digestion, Inductively Coupled Plasma Method™
3 Iron 1) Digestion, Flame Atomic Absorption
Spectrometric Method'!
2) Digestion, Inductively Coupled Plasma Method"
4 | Molybdenum Digestion, Inductively Coupled Plasma Method™!
2u78) 974U N1
Aeuit asuaiy FBALaTiev
i Oxides of Nitrogen Absarption Sampling, lon Chromatographic Method”
a g
it ansuaiie 33l
1 Aluminum Digestion, Inductively Coupled Plasma Method®*!
2 Copper 1) Digestion, Flame Atomic Absorption Spectrometric
Method®™®!
2) Digestion, Inductively Coupled Plasma Method®*!
3 Iron 1) Digestion, Flame Atomic Absorption Spectrometric
Method®#!
2) Digestion, Inductively Coupled Plasma Method®™?
4 Molybdenum Digestion, Inductively Coupled Plasma Method™®!
pH Electrometric Method™
6 TPH (Cs-Ce) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method™"!
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1. APHA, AWWA, WEF. Standard Methods for e Bxaiting Olly\l}ﬂpag‘daq
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Wastewater. 24" ed. Washington, DC: APHA, 2023,
2. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2023,

3. United States...
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3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014. _

5 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry, SW-846 Method 60100, 2018,

6 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption  Spectrophotometry.
SW-846 Method T000B, 2007,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 8260D, 2018.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 20th§'1
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1 | Aldrin Liquid-Liquid Extraction, Gas Chromatoeraphic Method™
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method!
3 | Barium Digestion, Inductively Coupled Plasma Methad™”
4 | ot-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!”
5 | B-BHC Liquid-Liguid Extraction, Gas Chromatographic Method™
& |d-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
7 | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method"

2) 5-Day BOD Test, Membrane Electrode Method!”
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method!”

2) Digestion, Inductively Coupled Plasma Methad™
10 | Chemical Oxygen Dernand 1) Closed Reflux, Titrimetric Method'!

2) Closed Refluy, Colorimetric Method"

3) Open Reflux, Titrimetric Method™
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method®
13 | Color ADMI Weighted-Ordinate Spectrophotometric Method!
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method!™

2) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide 1) Distillation, Colorimetric Method™

7) Total Cyanide after Distillation, by Flow Injection

Analysis Method®!
16 |op-DOT Liquid-Liquid Extraction, Gas Chromatographic Method!
17 | 44-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4'-DDE Liquigh q:.nd \Extraction, Gas Chromatographic Method™ ™
19 | 4,4-DDT Liquid- qu;d [’Exf@itﬂrl Gas Chaomatogrr&ap e Method!®!
20 | Dieldrin Ligui Wig, E,;Qtjg,g;g{,]egaa Chiora fﬁgpagwa R
21 | Endosulfan | Liqui&%ﬁﬂfﬁ!ﬁbﬁf‘@ﬁ Chromatographic Method™
22 | Endosulfan I Liquid-Liguid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Licuid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liguid Extraction, Gas Chromatographic Method'“’

)73
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25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method®?
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimatric Method!®
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method'™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!®
30 | Hexavalent Chromium Colorimetric Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Inductively Coupled Plasma Method!
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!™
34 [ Methoxychlor Liguid-Liquid Extraction, Gas Chromatographic Method™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
36 | Oil & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™!
37 | pH Electrometric Method™
38 | Phenols 1) Distillation, Chioroform Extraction Method™
2) Distillation, Direct Photometric Method™
39 | Selenium 1) Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™
41 | Temperature Leboratory and Field Methods'™
42 | Total Dissolved Solids Dried at 180 °C™
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method!™
44 | Total Suspended Solids Dried from 103 to 105 °C!!
a5 | Trivalent Chromium 1) Dige tr_a:‘ irACt\rtAERTylene Flame Method;
cmcm?megji ﬁ Ca@tagrpn : W
2) ORE A THALRAS CBupted A IRID
Colorimetric Method; Calculation™®
a6 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
onud)
R ]
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12

Acenaphthene

Acetone

Aldrin

Anthracene

Antimaony

Arsenic

Atrazine

Barium
Benz{a)anthracene

Benzene

Benzolb)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Method!™

2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method

Digestion, Inductively Coupled Plasma Method"

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method!™
Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method"

Digestion, Inductively Coupled Plasma Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid—Liquid Ex‘fracticm Gas Chromatographic/Mass

Spectro [———ny
1) Liquid-i [ raﬂho Gas Chromatogra hic
Method™ ﬁ

UNITED ANALAT AND ENGINEERING ‘i 1 4 ‘ﬁ ﬂ ﬂﬁ] é)
2) Liquid-taauiic bt raation, das=6hromatographiit/Mass

Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method

ens]

)

14 Benzolalpyrene...
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15

16
17

18

19

20

21

22

23

24

26

27

28

Benzola)pyrene

Benzolg h,perylene

Beryllium
Bis(2-chloroethyl)ether

Bis(Z-ethylhexyl)phthalate
Bromodichloromethane
Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloreaniline

1) Liquid-Liquid Extraction, Gas Chromatographic

Method!™

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass

Spectrometric Method®™

1) Liguid-Liquid Extraction, Gas Chromatographic

Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™
Liquid-Liguid Extraction, Gas Chromatographic/Mass

Spectrometric Method!!

Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method'

Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method®

3) Digestion, Inductively Coupled Plasma Method!™
Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

MIULTANT COMPANY LIMITER

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method"™

Ligquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

o %?Tf’ff‘fﬁﬁﬂ ak//b
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29 Chlorobenzene...
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29 | Chlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

30 | Chlorodibromomethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

31 | Chleroform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

32 | 2-Chlorophencl Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

33 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

34 | Chromium (lIl) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation!™
2) Digesticn, Inductively Coupled Plasma Methaod;
Colorimetric Method: Calculation™

35 | Chromium (V1) Colorimetric Method™

36 | Chrysene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®
2) Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

37 | Cyanide Distillation, Colorimetric Method™

38 | 24D Liquid-Liquid Extraction, Gas Chromatographic Method™

39 | DDD 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extracticn, Gas Chromatoeraphic/Mass
Spectrometric Method™

40 | DDE 1) Liguid-Liquid Extraction, Gas Chromatographic
Method!®
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

a1 | boT 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Ll Ez(tr{ctﬁcq, tas Chromatograph:chaSS
Spe (e 1 .

42 | Dibenz(ahlanthracene 1) ugﬂraicwfa mrﬁsrﬁm&r}%}na@f@@ 23

(e

Method'
2} Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

onl
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43 | Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®
44 | 1,2-Dichlorobenzena Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
45 | 1,3-Dichlorobenzene Furge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!™
46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
47 | 33" -Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
48 | 1,1-Dichloroethane Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!™!
49 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
50 | 1.1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
51 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatoeraphic/Mass
Spectroretric Method®
53 | Z,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!
54 | 1,2-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
55 | 1,3-Dichloropropane Purge and Trap Gas Chromatosraphic/Mass
Spectrometric Method™
56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Mathod™
2) Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Specfro otri =
58 | Diethyl phthalate Liquid-t Ciﬁ‘fﬁ?ﬁfﬁﬁﬁ 1 e//é/
Spectigis Nt f
59 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!™
60 | 2,4-Dinitrophensl Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™ )
k)

6l

62

63

64

65

66

67

68

69

70

71

72

73

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluaranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Ligquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

13 Liquid-Liquid Extraction, Gas Chromatographic
Method!!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Ligquid Extraction, Gas Chromatographic/Mass
Spef? etti E(héam

Ligi gxt;qc oh—Gas Chromatograpm

SPEQWMTMBMQNW G ‘ié 2 i g ﬂ ‘5] a w‘ f

COMBULTANT COMPANY LIMITED
Purge and Trap Gas Chromatographlc/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

K

),
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75

76

7

78

79

a0

81

82

83

84

85

86

OL-HCH

B-Hew

y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorane

Lead

Manganese
Mercury
Methanol

Methoxychlor

Methyl bromide

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!™

Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™

3) Digestian, Inductively Coupled Plasma Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

Purge and Trap Gas Chromatographic/Mass

Spectf nc:ﬂi

1) Liguid- s Ghromatosraphic¥
Meth:dpenm:u\farmoeuume:m«f a‘] f nﬂaa
2) L:qt.udttiqud‘ ﬁaﬁéﬁ?&%s Chromatographichass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

o]

175

87 Methylene chloride...
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87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
88 [ 2-Methylphenol Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
89 | 2-Methylnaphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™
90 | Methy! tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
91 | Naphthalene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™
92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
94 | N-Nitrosodiphenylamine Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™
95 | N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™
96 | Polychlarinated Biphenyls 1} Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method™!
- PCB 1221 2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatoeraphic/Mass
SpecToa\ ?g@m
98 | pH Flect mx;mmmc&__ﬂ 1 0 %
99 | Phenanthrene 1) Liqeig- Lt %mﬁas%hjéggtzé%ﬁg It

Method"!
2) Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

K
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100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachlaroethane

Tetrachleroethylene

Toluene

Toxaphene

TPH (Cs - Gg)

TPH (Cog — Cia)

TPH (Corg — Cas)

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

1) Distillation, Chloroform Extraction Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chramatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method®
Digestion, Inductively Coupled Plasma Method!!
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

1) Liguid-Liquid Extraction, Gas Chromatographic
Method"

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

1) Purge and Trap, Gas Chromatographic Method!1%2%
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!*#™

Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®*#!

Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method™?

Purge and Trap Gas Chromatographic/Mass
Spectromegtrig Ne‘mb [ W——'
Purge :&[ rF] ographic/Mass

o i I TgNABY /
Purge HHE“TTEP Gas ET'\rornatographtc/Mass
Spectrometric Method!”

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ i

72
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116 2,8,5-Trichlorophenol...
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116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method® .
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method"
118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass

spectrometric Method™
Digestion, Inductively Coupled Plasma Method™

119 | Vanadium
120 | Vinyt acetate Purge and Trap Gas Chromatographno’Mass
Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!
123 | o-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!
124 | p-Xylene Purge and Trap Gas Chiomatographic/Mass
spectrometric Method!”
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Inductively Coupled Plasma Method™”
1 ingsy n7
a1 ansuaiiy RRRIGERAY
1 | Antimeny isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 | Arsenic 1) Isakinetic Sampling, Digestion, Hydride Generation/
Atomic Absorptien Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
3 | Cadmium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene

Carbon Monoxide

Chlorine
Chromium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™ ;
T ‘.l

Flame Method!®

2) isokmeti}c San \gigestldn. Inductively Coupled
Piasma[__ [5]
instrumtabmﬂmﬁmetmﬂ

COMBULTANT SOMPANY UMITED

lsakinetic Sampling, lon Chromatographic Method™

@ .
Chromiurm (®a)...
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Chromium (me) 2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7 | Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 | Copper 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
9 | Cresol Abserption Sampling, Gas Chramatographic Method!™
10 | Dioxins/Furans Isokinetic Sampling®™
11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method'®
12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatographic Methad!®
13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™
14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method®
15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
17 | Niekel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®! ;
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™
18 | Opacity Ringelmann's Method!™
19 | Oxides of Nitrogen 1) Absorption Sampling, Pheroldisutfonic acid Method™
2) Instrumental Analyzer Method®™
20 | Selenium 1) Isokinetic Sampling, Digestion, Hydride Generation/
Atomic ApSoTpticn SpECtEGretric !\e‘.et!’ug%‘"i
2) Isoki jj\ggj{n}ﬁ@i@on,dndudwe y Coupled
. ———— s Q14
Plasm;m M—?ﬁh‘ﬂdi[elmn ENGINECHING ﬁ ‘] E‘!'{‘ ] Q ﬂﬁ
21 | Sulfur Dioxide 1) AbsBTption Sampling, Banam-Thorin Titimetric
Method™
2) Instrumental Anatyzer Method®
22 | Sulfuric Acid

Isokinetic Sampling, Barium-Thorin Titrimetric Method!®!
-

- &N -

a1mu Auatiy F5hasien
23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®™
24 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
25 | Xylene 1) Bag Sampling, Gas Chromatographic Method™®

2) Adsorption Sampling, Gas Chromatographic Method!!

Anan3adaadildldugs d1uau 35
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23 Total Suspended Particulate...

Aldrin

Antirnony

Arsenic

Bariurm

Beryllium

Cadmium

| chlordane

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method™*#¥

2) Ultrasonic Extraction, Gas Chromatographic
Method! 02!

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method!*¢

2) Digestion, Inductively Coupled Plasma Method"'
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method*61¢]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&*

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™%

4) Digestion, Inductively Coupled Plasma Method!"4
1) Waste Extraction, Digestion, inductively Coupled
Plasma Methodé

2) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method &1

2) Digestion, Inductively Coupled Plasma Method!™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™ &)

2) Waste Extraction, Digestion, Inductively Coupled
dtla,m]

dl?.ld}

Plasma Metho

3) Digestigrg ertion Spectrometri
Method™s==_1/— \ ] a",,lé,ﬁ)l";""“"i‘%‘;‘

4) Digestig o MelvakoLaies Plasma Metr-%ﬁ]!dﬂ”-:;::Jl
1) Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chromatographic Method®*#
2) Ultrasonic Extraction, Gas Chromatographic

Method 192

K
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10

11

12

13

14

Chromium

Chramiurm (lIl)

Chromium (V1)

Caobalt

Copper

DDD

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®*!%]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method414

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!

4) Digestion, Inductively Coupled Plasma Method!"¥

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Caleulation®#!547

2) Waste Extraction, Digastion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation®&1417

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!®1217)

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculationt’#1417

1) Waste Extraction, Colorimetric Method®*"

2) Alkaline Digestion, Colorimetric Method!®!"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method&

2) Digestion, Inductively Coupled Plasma Methad!!

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®6!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®#1%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™*!

4) Digestron Inductlvely Coupled Plasma Method!™!

1) Wasr;e\Ex aqpn Eihromatographic%njﬂ__

2) Uutasnﬂxé.ﬁxﬁc&mrﬁals Ca'omaf?g{ﬁwvlaq /de//é/

MegEo e
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!?##%]
2) Ultrasonic Extraction, Gas Chromatographic
Method!1%2%

9

15

16

17

18

19

20

21

22

DDE

boT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chrorﬁatographic Method*#!

2) Ultrasonic Extraction, Gas Chromatographic
Method"1022

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®##*

2) Ultrasonic Extraction, Gas Chromatographic
MEthDd[lG,Z!]

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®%#

2) Ultrasonic Extraction, Gas Chromatographic
MethodHa2d

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®?**!

2) Ultrasonic Extraction, Gas Chromatographic
Method!'%*¥

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#)

2) Ultrasonic Extraction, Gas Chromatographic
Method[tbj&l

1) Waste Extraction, Digestion, Flame Atomic Absorption.

Spectrometric Method*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®*"

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™!*!

4) Digestion, Inductively Coupled Plasma Method!™®
1) Waste Extraction, Separafory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®?#!

2) Ultrasonic Extraction, Gas Chromatographic
Method!'®??

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption & fi¢ Method™ ™!

2) Wastezﬁagimétm 1nductwety C@u‘ﬁﬁ 94

Plasmg Mf’—tmgisr b EnGiNEERING Y D i

3) Digestion, E8IEN/ER0r Alomic Absorption

Spectrometric Method"”!

4) Digestion, Inductively Coupled Plasma Method™
(.?‘:-151

fh

" 15 DDE...

Mercury (#a)...
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22

23

24

25

26

Mercury (fg)

Methoxychlor

Molybdenum

Nickel

Polychlarinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobipheanyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,6 5-Trichlorobiphenyl

- 2,2', 3,5 Tetrachlorobiphenyl
- 2,2',5,5 Tetrachlorobiphenyl
- 2,3'4,4"Tetrachlorobiphenyl
-2,2'3,45-

5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method?

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#!

2) Ultrasonic Extraction, Gas Chromatographic
Methodllﬂ.ﬂ]

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!®é14

2) Digestion, Inductively Couplad Plasma Method!1%
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™4*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!619

3) Digestion, Flame Atomic Absorption Spectrometric
Method'"1*!

4) Digestion, Inductively Coupled Plasma Method!™'"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®929

2) Ultrasonic Extraction, Gas Chromatographic
Methodiw,z-ﬂ]

Pentachlorobiphenyl 14
p y UMITED ANALYST AND ENGINECRING Lf}g ﬂ ‘i%ﬂﬂa‘:
= 2.2',‘1,5,5'— COMAULTAMT COMPANY LIMITED
Pentachlorobipheanyl
-2,3,3,4'6-
Pentachlorobiphenyl
J

=

Polychlorinated Biphenyls(sin)...

fih

- @ -
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drsuativ
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27

28

29

30

31

Polychlorinated Biphenyls(min)
-2,2'34485-
Hexachlorobiphenyl
-2,2'3,0,5,5-
Hexachlorobiphenyl
-2,2'355,6-
Hexachlorobiphenyl
-22.44.55-
Hexachlorobiphenyl
-2,233448 5
Heptachlorobiphenyl
-2,2'3,0,0'55-
Heptachlorobiphenyl
-2,2'3,4456-
Heptachlorobiphenyl
-2,2'3,4'55 6
Heptachlorobiphenyl
-2,2'3,3.44'556-
Nonachlorobiphenyl
Pentachlorophenol

eH
Selenium

Silver

Thallium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®®#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!

Electrometric Method

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method 4?1

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®¢44

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™*"!

4) Dlgestlon Inducnvel_ Coupked Plasma Method!™

Dlgesﬂﬂﬂ‘]"w&ﬁedﬁbléﬁnﬁ rfglﬂg?lm
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&'

2) Digestion, Inductively Coupled Plasma Method™

0 I /2

L,Iluﬂ

32 Toxaphene...
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32

33

34

35

Toxaphene

Trichloroathylene

Vanadium

Zinc

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®%%%

2) Ultrasonic Extraction, Gas Chromatographic
Methgd[icl.?j]

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method™!277!
2) Waste Extraction, Equilibrium Headspace, Gas
Chromatographic/Mass Spectrometric Methogd 1127
3) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!227

4) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method™ 2!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!®414

2) Digestion, Inductively Coupled Plasma Method!™%
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!*61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!>5%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™!

4) Digestion, Inductively Coupled Plasma Method!™

2 |

Asuaiy

FWhasei

Acenaphthene

Acetone

Aldrin

Anthracene

1) Ultrasonic Extraction, Gas Chromatographic
Method"0%!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"

1) Ul”@s Gas Chmmatogr 2pki

Method ﬂﬂ 0 &
2) UM E RO ks Cgo?‘r{)aﬂgto;a ic/Mass

Spectrometric Methad!*%!
1) Ultrasonic Extraction, Gas Chromatographic
Method!!%2!

o]
L

/

Kih

Anthracene (#ia)...

_mm‘_

ATuanY

S8R

10

12

13

14

15

16

Anthracene (fg)

Antimony

Arsenic

Atrazine

Barium

Benz(alanthracene

Benzene

Benzolb)fluoranthene

Benzo(kifluoranthene

Benzoic acid

Benzola)pyrene

Benzolg,h,)perylene

Beryllium

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %
Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™!

2) Digestion, Inductively Coupled Plasma Method!™*!
Ultrasonic Extraction, Gas Chromatographtchass
Spectrometric Method*#

Digestion, Inductively Coupled Plasma Method!™¥

1) Ultrasonic Extraction, Gas Chromatographic
Method[lﬂ.zﬁl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#"!

2) Equilibriumn Headspace, Gas Chromatographic/Mass
Spectrometric Method 7

1) Ultrasonic Extraction, Gas Chromatographic
Method10:251

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!028!

1) Ultrasenic Extraction, Gas Chromatographic
Method*?%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%?%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Ultrasonic Extraction, Gas Chromatographic
Methodlln,zﬁl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric _ethoqro‘m 3

1) Ultrd sgnig:\_E)E‘(ragy\o_r:l‘ Gas(:hromatograp%
Methog::::nnwn‘r Anm E}.\-'.:::E-I;:lﬂﬂ ‘ e Qﬂﬂi’)wl

2) UltréserpitBRireron; Sag’lﬁwromatographlc/Mass
d[lO.ZE]

Spectrometric Metho
Digestion, Inductively Coupled Plasma Method™*

o
o)

Yl

T

17 Bis(2-chloroethylether..,
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Bis(2-chloroethylJether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloreaniline

Chlorobenzene

Chloradibromornethane

Chloroform

2-Chlorophenol

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method2

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*2"!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?"

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!?47!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%®

1) Digestion, Flame Atornic Absorption Spectrometric
Method!™15)

2) Digestion, Inductively Coupled Plasma Method™
Ultrasonic Extraction, Gas Chrornatoeraphic/Mass
Spectrometric Method!®%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!'*#"!

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*27

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Methog!2"

1) Ultrasonic Extraction, Gas Chrematographic
Methag!®#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method %%

Purge and Trap, Gas Chromatographic/Mass

Spectrome‘crlc |'\‘1eti‘1oc“3 2?1

Purge E:)J Q&E ographic/Ma

; . 327 9
iiigiymcniboesmmen VTR E
Purge a{,ﬁ,[,{ ranatoeraphic/Mass¥
Spectrometric Method!*?7
Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%#%

fih

33 Chromium...
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33

34

35
36

37
38
39

40

a1

42

Chromium

Chromium (IIl)

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DoT

Dibenz{a,hlanthracene

1) Digestion, Flame Atomic Absorption Spectmmetnc
Method™!

2) Digestion, Inductively Coupled Plasma Method!™
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation{™®517

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation!&!117!

Alkaline Digestion, Colorimetric Method!®*"

1) Ultrasonic Extraction, Gas Chromatographic

Methodl!02%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%?

Extraction, Distillation, Colorimetric Method 22!
Ultrasonic Extraction, Gas Chromatographic Method?®!

1) Ultrasonic Extraction, Gas Chromatographic
Methcd[m'm

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Ultrasonic Extraction, Gas Chromatographic
Method!9?4

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®#%

1) Ultrasonic Extraction, Gas Chromatographic
Method[m.zﬂ

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%?®

1) Ultrasonic Extraction, Gas Chromatographic
MEthOd[]U.ZS}

2) Ultrasomc Extraction, Gas Chromatographic/Mass

aaf
Spe Tﬁt ct’jr&éa;

43 | Di-n-butyl phthalate Ultr
SpecliGineltc dathadliiie:

44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#7 J

crrgnatoy YT 4 gk

45 1,3-Dichlorobenzene...
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47

48

a9

50

51

52

53

54

55

56

57

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3.3'-Dichlorobenzidine

1,1-Dichlorcethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophenol

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Spectrometric Metho

Spectrometric Method !

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod!!2#7]

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!'*?™
Ultrasonic Extraction, Gas Chromatographic/Mass

dilD.Ea?

1) Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method">2"
2) Equilibrium Headspace, Gas Chromatographic/Mass

21

1) Purge and Trap, Gas Chromatographic/Mass

Spectrometric Methog!*#”
2) Equilibriurn Headspace, Gas Chromatographic/Mass

Spectrometric Method 127
1) Purge and Trap, Gas Chromatographic/Mass

Spectrometric Methad! 32"
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1127

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'>#"

2) Equilibriumn Headspace, Gas Chromatographic/Mass
Spectrometric Method 27

1} Purge and Trap, Gas Chromatographic/Mass
Spectrarmetric Method 2"

2) Equilibrium Headspace, Gas Chromatoeraphic/Mass
Spectrometric Method 27

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'227

Purege an(!:]_ Trap, Gas Chror;a{ographichass

Spectrgmetré Miethpd™

= . G t
speciffiinetic Methadirrs
1} Ultrasonic Extraction, Gas Chramatographic
Method%2
2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method! 2%
-t

A

o | AWg—
YRR fh

58

59

60

61

62

63

64

65

66

87

68

69

70

Diethyl phthalate

2,8-Dirmethylphencl

2,4-Dinitrophenol

2 4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%28!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!02%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiometric Method!%?%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®?!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"**

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%2®

1) Ultrasonic Extraction, Gas Chromatographic
Method!%2%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%%*!

1) Ultrasonic Extraction, Gas Chromatographic
Method"®?1

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!'%?%

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*2"!

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method "

1) Ultrasonic Extraction, Gas Chromatographic
Method‘““"ﬂ

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?%

1) Ultrasoenic Extraction, Gas Chromatographic
Method!023

2) Ultrasonic Extraction, Gas Chromatographic/Mass

Speebjmetfig ogiozs

{;u ih-‘j'i

b sy xtclon s?:bffem%ts)s?ﬁﬁmf

MEt‘_!:'!"T o AYLAL VST AND ENGIHETRING

2) Ultrasonic BXtfEron ' 555 Chromatosraphic/Mass
Spectrometric Method!'%##

1) Ultrasonic Extraction, Gas Chromatographic
Method!®#

-
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58 Diethyl phthalate...

Heptachlor epoxide (60)...
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72

73

74

75

76

i

78

79

80

81

82

Heptachlor epoxide (fa)

Hexachlorobenzene

Hexachlore-1,3-butadiene
n-Hexane

O-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiens

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2
1) Ultrasonic Extraction, Gas Chromatographic
Method!i223)
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!*?”
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™#7)
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 27!
1) Ultrasonic Extraction, Gas Chromatographic
Method!?%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#
1) Ultrasonic Extraction, Gas Chromatographic
Methodte2]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"?28!

1} Ultrasonic Extraction, Gas Chrematographic
MetthhD.23}
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%4
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%
1) Ultrasonic Extraction, Gas Chromatographic
Method!!%?*!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! %2
Ultrasonic Extraction, Gas Chromatographic/Mass
Specfol
1) Digesti
Methmdlzhlﬂu._vm AND ENGINETAING “ is 1 -

IPANY LIMITRD

2) Digestion, Inductively Coupled Plasma Method?®

1) Digestion, Flame Atomic Absorption Spectrometric
Method™%!
2) Digestion, Inductively Coupled Plasma Method™ ¥

I@ El‘n_lmbscurption Pi_?ﬁﬁgc& /

75

EE

83 Mercury...

- log -

dneu Asuativ FEAsied

83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™
2) Thermal Decomposition Amalgamation and Atomic
Absorption Spectremetric Method?™

84 | Methanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**7

85 | Methoxychlor 1) Ultrasonic Extraction, Gas Chrematosraphic

86

ar

88

89

90

91

92

93

94

95

96

Methyl bromide

Methylene chloride

2-Methylphenaol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrabenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

Polychlorinated Biphenyls
- Aroclor 1016

Method/ %24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*#®!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?7

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method '+

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %28

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

Purge and Trap, Gas Chroratographic/Mass
Spectrometric Method!'27)

1) Ultrasonic Extraction, Gas Chromatoeraphic
Methad!02%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!1%2%

1) Digestion, Flame Atomic Absorption Spectrometric
Method ™!

2) Digestion, Inductively Coupled Plasma Method™?
Ultrasonic Extraction, Gas Chromatogra phic/Mass
Spectrometric Method! %

Ultrasonic Extraction, Gas Chromatographic/Mass

SpectrarpLsglc Eeﬁﬂoiwﬁt

Ultrasomie hmmtograpwi;l 94
fE ¥ ot LU R

Spect AITED AMAL ﬁf AMD EN f"lla:}gg!:

1) Ultrasonic Extraction, Gas Chromatographic
Method!e2

o

)

s Kb

L

Polychleorinated Biphenyls(#a)..
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Polychlorinated Biphenyls(ia)
- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Arocler 1254

- Aroclor 1260
Polychlorinated Biphenyls

- 2-Chlorobiphenyl

- 2,3-Dichlorohiphenyl

- 2,2 5-Trichlorobiphenyl

- 2,4' 5-Trichlorobiphenyl

- 2,2',3 5 Tetrachlorobiphenyl
- 2,255 Tetrachlorobiphenyl
- 2,3' 4,4-Tetrachlorobiphenyl
-22.3,45-
Pentachlorobiphenyl
-22'4,55-
Pentachlorobiphenyl
-2,3,3.4.6-
Pentachlorobiphenyl
-2.2'3445-
Hexachlorobiphenyl

-22'3 455"
Hexachlorobiphenyl
-2,2.355,6-
Hexachlorobiphenyl
-22,4,455-
Hexachlorobiphenyl
-2,2',3.344.5
Heptachlorobiphenyl
-2,2,3,44'55"-
Heptachlorobiphenyl
-2,2'34456-
Heptachlorobiphenyl
-2,2,3,455'6-
Heptachlorobiphenyl
-2,2',3,3'4,4'5,5,6-

Nonachlorobiphenyl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method? %%

Ultrasonic Extraction, Gas Chromatographic Method! %

Mg —
— §1gNA0 4

UNITED ARALYST AND ENGINEERING
COMRULTAMT COMPAMY LIMITED
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97 Pentachlorophenol...
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97

98

99

100

101

102
103

104

105

106

107
108

109
110

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

Toxaphene

TPH (Cs-Cg)

TPH (Cop-Cre)
TPH (Goi6-Cas)

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*#¥!

1) Ultrasonic Extraction, Gas Chromatographic
Method!®2%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!®#

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!'*?

1} Ultrasonic Extraction, Gas Chromatographic
Methodilﬂ,zsl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"*#

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™?!

2) Digestion, Inductively Coupled Plasma Method™*"!
Digestion, Inductively Coupled Plasma Method!"'4

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"2#7!

2} Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!" 7!

Purge and Trap, Gas Chromatoegraphic/Mass
Spectrometric Method!#!

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™#!

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method! 7!

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**”

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!!'#

Ultrasonic Extraction, Gas Chromatographic Method

1 Pu@?s GYs Cﬁrpmatograph!c Method“m]
2 putant Iop B
specmrfmm*mmaa'mm EE

SAFANY LIMITED

Ultrasonic Extraction, Gas Chromatographic Methos

110,23}

dl}ﬂ,!E]

Ultrasonic Extraction, Gas Chromatographic Method! 1?22
=
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111 1,2, 4-Trichlorobenzene...
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112

113

114

115

116

117

118
119

120

121

122

123

124

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene
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