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uni 3
HAN1TAAAIUATIFIUANNNTIING DY

3.1 F3N13NTINAUNNEINGDY
B/N395TRAMNINEWINGN @NaTanandle Aan1s1eR 3-1

M13197 3-1 Fn1InTadanasinssvinunInduInaey

F18A1IATIVIN WA ARSI
Qmﬂ'\Wﬁ'\ﬁQ
- pH - Electrometric Method 59"
- Suspended Solids - Dried at 103-105 °C <30 mg/l”
- Settleable Solids - Imhoff Cone <0.5 i/’
- Total Dissolved Solids - Dried at 180 °C <500 mg/ll/
- BOD - 5-Day BOD Test / Azide Modification Method <20 mg/l”
- Oil & Grease - Partition-Gravimetric Method / <20 mg/tl/

Liquid-Liquid

- Sulfide - lodometric Method / ZnS Precipitation <10 mg/Ll/
- TKN - Macro Kjeldahl Method / Titrimetric <35 mg/ll/

AnNWUNETEIEN

- pH - Electrometric Method 7.2-8.4

- Free Chlorine - DPD Colorimetric 0.6-1.0 ppm

- Chlorine - DPD Colorimetric -

- Total Coliform Bacteria - MPN Test <10 MPN/100 ml”
- Fecal Coliform Bacteria - MPN Test Fodlsiny”

- Alkalinity - Titration 80-100 pme/
- Calcium Hardness - EDTA Titration 250-600 pme/
- Cyanuric Acid - Calculation 30-60 pme/

- Chloride - EDTA Titration < 600 ppm”

- Ammonia - Titrimetric <20 pme/

- Nitrate - Cadmium Reduction <50 pme/

- E.coli - Colonies Count wadlsiny”

- Staphylococcus aureus - FDA Bacteriological Fodlainy”

- Pseudomonas aeruginosa - Membrane Filter Techique Fodlinu”
Aunild

- E.Coli - Colonies Count Fodliny”

1/ o a a v a °
VPR UIANTFIUANUTENANTENTININYINTEITUNAUAL FWIATOU L3589 MUUALIATTIUAIVANNNTIUN
11719911 91ATUNUTZLANLAZUNUUIN W.A. 2548 (91A15UZAN N)
2/ 3 ° o A a' a
1INTFIUMUAUULEIVBIANENTINNTANSITUEY AUUN 1/2550 1389 MIAIUANNTUIENOURANTT
#5118 weenan1sou lwiueAiu

3/ ° | a o o s o
Nﬁﬂﬁgﬁuu’lﬂﬁg‘ﬂ’]%aﬂﬂ’]ﬁﬂi%ﬂ?ﬁﬁuaﬂﬂ’lﬂﬁ’mﬂ’lLLutu?%@ﬁ@ﬂﬂﬂ?ﬁ@u’]@JHIﬁﬂ WHO T 2011
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Tuszoraiiiun1s 1ASINIT01A1IYN 1ABY WISALAUR INTTINYL-TINTY

5UN 3.1-1 uansiinafessgunsalnTainaun ndsnqey

[ v 1
1A5aNS LABE WISA l Snniulasanng
- P9RIAARINININ

Ltﬂuﬁ{ VW FLNBN-VITNGE

“’\ .4; m%mand o

ChetkasemzThapra
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.-’ )
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Menuran1sUiRnusnnsnsdosiuuasuilunansenuaundonlaznsNIAAAINATIVEB UAMN INEWIAROL

Tusrugalung IATINTONANTYN 1ADE NITARAUA LNYTINYL-TITNTY TAYARARIAITYR LABE NISALAUR INTIINBU-YITNTE

3.2 Naﬂ"l'iﬁli"]?]'alﬂf’!mﬂ"lwalﬂLL’JﬂéIEHJ
321 fan i

mimwi’m@mmwﬁwﬁq ﬁflmsl,ﬁuﬁaasmqmmwﬁw 1 99 loun a;mauswﬁ%ﬁaaammm
sruvthintnide sewihadounnsiau-figuisu we. 2564 iWeuay 1 A%y wanswan1aTanagUld
fanandlunisnedl 3-2 warguil 3-1 uazilSouliivunanisnginiad wa. 2561-2564 fannsnadt 3-3

FothaansnsaiaunSeudiouiumannsgiuiivun woin faeglunasiunmsgiuimun
PUsEMANIENTIMINeINSsTINTRLarAsnden Fos MvunAsgIUAIUANNISIEUNBTTIRN
1ANTUNUTLLANBAZUNNVUIN WA, 2548 (81A1SUTLLAN N) LIULS Suspended Solids, Biochemical

Oxygen Demand (BOD) azSulfide ﬁmﬁummsﬁmmgmﬁmum

M13197 3-2 WIBUWEURAN1SATIVIAAIMINT U w.e. 2561-2564

W%

T T pH BOD TDS SS Settleable Sulfide TKN Oil &

(mg/l) | (mg/) (mg/) Solids (mg/) (mg/\) Grease

(mg/\) (mg/\)

u.A. 61 5.2 14.0 328.0 22.0 0.1 1.33 6.44 1.33
.. 61 54 14.0 342.0 26.0 0.2 1.50 13.44 1.50
i.a. 61 5.2 19.0 236.0 30.0 0.2 0.2 27.62 2.0
1.8, 61 59 16.0 342.0 24.0 0.2 0.1 18.42 1.0
n.A. 61 5.7 17.0 338.0 26.0 0.2 0.1 16.52 1.50
8. 61 5.7 13.0 340.0 42.0 2.7 0.1 13.44 5.71
N.A. 61 5.0 19.0 266.0 21.0 0.2 1.5 22.43 0.13
a.n. 61 55 16.0 274.0 26.0 0.1 0.67 17.46 0.1
N.8. 61 5.2 17.0 292.0 29.0 0.2 1.5 15.42 0.2
#.A. 61 53 17.0 347.0 30.0 0.1 1.5 21.50 0.1
w.e. 61 5.1 16.0 302.0 28.0 0.2 1.5 18.64 0.1
§.A. 61 4.6 17.0 401.0 26.0 0.1 1.5 19.62 0.1
u.A. 62 5.0 19.0 366.0 28.0 0.1 0.2 24.50 1.5
N.N. 62 5.0 18.0 384.0 44.0 0.1 0.1 22.42 1.5
1.n. 62 5.2 16.0 455.0 21.0 0.1 0.1 17.42 1.0
.8, 62 5.1 18.0 400.0 30.0 0.2 0.2 22.50 25
dwmsgy’ | 59 | <20 | <5007 | <30 <0.5 <1.0 <35 <20
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Menuran1sUiRnusnnsnsdosiuuasuilunansenuaundonlaznsNIAAAINATIVEB UAMN INEWIAROL

Tusrugalung IATINTONANTYN 1ADE NITARAUA LNYTINYL-TITNTY TAYARARIAITYR LABE NISALAUR INTIINBU-YITNTE

M19199 3-2 (si9) LWTBUIEUNAN1IATIIAAMAINUNTS T .. 2561-2564

WISnDS

Bauiiasieta pH BOD TDS SS Settleable Sulfide TKN Oil &

(mg/V) | (mg/L | (mg/l) Solids (mg/V) (mg/\) Grease

(mg/\) (mg/\)
W.A. 62 5.1 15.0 459.0 26.0 0.1 0.1 17.52 1.5
1.4, 62 5.3 22.0 459.0 42.0 1.0 0.2 21.76 2.0
a.n. 622/ 5.2 18.0 378.0 28.0 0.1 0.1 21.76 2.00
a.n. 62 5.5 16.0 274.0 26.0 0.1 0.1 17.46 0.67
N.8. 62 5.2 17.0 292.0 29.0 0.2 0.2 15.42 1.50
#.A. 62 5.3 17.0 347.0 30.0 0.1 0.1 21.50 1.50
N.8. 62 5.1 16.0 302.0 28.0 0.2 0.1 18.64 1.50
§.A. 62 4.6 17.0 401.0 26.0 0.1 0.1 19.62 1.50
1.A. 63 5.6 20.0 369.0 42.0 0.1 0.1 24.36 2.00
A.N. 63 5.6 19.0 547.0 26.0 0.1 0.2 21.28 1.50
1.a. 63 5.8 15.0 392.0 16.0 0.1 <0.18 12.60 1.00
b8, 63 6.3 16.0 366.0 24.0 0.1 0.1 14.56 1.50
W.A. 63 5.2 17.0 382.0 26.0 0.0 0.1 15.40 1.33
1.4, 63 5.2 17.0 352.0 26.0 0.1 0.18 15.68 1.50
n.A. 63 6.3 17.0 415.0 26.0 0.1 0.1 16.24 1.00
a.n. 63 5.6 17.0 399.0 28.0 0.1 0.1 16.52 1.00
N.8. 63 5.9 19.0 396.0 30.0 0.1 0.1 17.64 1.00
#.A. 63 5.8 20.0 445.0 36.0 1.2 0.2 24.64 1.50
N.8. 63 6.1 12.0 345.0 23.0 0.0 <0.18 10.20 0.33
§5.A. 63 5.9 16.0 332.0 26.0 0.2 <0.18 13.16 <5.0
1.a. 64 6.0 18.0 598.0 37.0 0.1 <0.18 13.72 <5.0
A.N. 64 7.1 16.0 488.0 28.0 0.1 <0.2 15.68 <5.0
d.a. 64 7.3 20.0 431.0 28.0 0.1 <0.2 12.80 <5.0
dwmsgy’ | 59 | <20 | <5007 | <30 <0.5 <1.0 <35 <20

1/ o a a v a' o Y
PHIGAG - WINTPIUANUTENIANTENTINTNYINTEITUIAUALFIIANBN 1389 NUUANIATTIUAIVANNITIZEUIBUININGIATUN
UILLANUAZUNNIUIA W.A. 2548 (81ANTUTELON N)
2/ < 2 o 8 - - | | g 3
WuNSINUAIBE NI TBLABUNTNY 1A Luaﬁmﬂmimﬂuiﬂmmmm%mmgm

Yo A< X - Yoy - ¥
AinAuInUSInaa sazasluildauund, a1 TDS luihdgun wu 214 me/l
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lusgoranduns 1ATINI1581A15%A 10BY WITALAUA LHYTN Y-S TAYARARIAITYR LABE NISALAUR INTIINBU-YITNTE

M13199 3-2 (si9) LWTB U UNAN1IATIIAAMAINUNTS T .. 2561-2564

WIS dnes
Bauiiasieta pH BOD TDS SS Settleable Sulfide TKN Oil &
(mg/V) | (mg/L | (mg/l) Solids (mg/V) (mg/l) Grease
(meg/l) (mg/\)
b.8. 64 7.3 12.0 462.0 16.0 0.0 <0.2 7.56 <5.0
W.A. 64 7.3 16.0 430.0 30.0 0.1 <0.2 14.56 <5.0
1.8, 64 7.1 42.0 372.0 92.0 0.0 0.6 28.28 <5.0
Awamsgiu’ | 59 | <20 | <5007 | <30 <0.5 <1.0 <35 <20

1/ o a a v a' o ¥y ¥
WHIGLAG - WINTPIUANUTENIANTENTINTNYINTEITUNIAUAL FILIANDN LTI NMUUANIATTIUAIVANNITTE VBTN IAITUN
UTLLANKAZUNNIUIN W.A. 2548 (81ANTUTELAN N)
2/ 2 o % a - ' V& ¢
WUNSINUAIBE NI TBUADUNTNA AN Luaamﬂmlw,ﬂu"LUmmmm‘mmmgm

YA X - Yoy - ¥
AinauanUInaasazasluidnldnuund, a1 TDS luihdgun wu 214 mg/l

) 1
AU TUNSA - A9 (pH) . " a
Ansguldiin 59
10
9
8
7
; AR
T s W i \ (
Q V
a4
3
2
1
0
A A A A A A A A NN NN NN NNNNNNOODOOOOOOMOOOOOS I
A A i e A e A A A A A A T e s
CFECNENEEHECNEECECHEDNECECAUEHECECNEDECAVECHEEEECNE D
ACIRAERCCTCEETPICHEAIZTRCGCCEIPLICIRIIFIECGCECE TP 3 CIR R =R

5UN 3-1 nan1sineunsIvdeUAnNINITtenIInsruuUURULEe (Effluent)

Y83lATINITOIANTYA LADE NITALAUA LNYTINWU-YIINTY SenTNT WA, 2561-2563
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Tuszoraiiiun1s 1ASINIT01A1IYN 1ABY WISALAUR INTTINYL-TINTY TAYARSBIANTYR LABY NTAAUA LNYTINUA-ITNSE

Andlaf (BOD)

5 AanasguliiAu 20 un/a.
50
a0 1
> 30
£
B M’\WWW
10
0
sH A A T A A A A A A AN NN N ANANNANNNANANNOONOOOOOONMOONSE I
1210101010 101010 10 10 10 100 10 19 10 100 0 10 10 100 0 0 1000 0 0000 V0O SBDYD
CECTHCRCCHENCCECHEHCCTCHCCECTECHCCHECIBCCECHE D
ACIEAEFRCTCCEEFLPACIHAERARCTCEELACIHAZTRCTCCE E P 3 CIR F ER
Yaaudaviuasy (Suspended Solids)
Ansguliiiy 30 un/a.
100 “
90 L |
80 I
" I
p |
S 50
E 40 R ® ®

’ A B

10

5UN 3-1 wan1shneuRsIRdeuAMnnTiteananseuutdnudude (Effluent)

q

Y94lATINTBIATYA LADE NISALAUA INYTINWL-YINTE 52WINT WA, 2561-2563
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TenunansUiinmanasnsdesiutasuilonansenuiuindouuasinnsn1sinn LA TIRdoUAMN INELINT X

Tuszoraiiiun1s 1ASINIT01A1IYN 1ABY WISALAUR INTTINYL-TINTY TAYARSBIANTYR LABY NTAAUA LNYTINUA-ITNSE

mnwwaaaﬁgmuﬂ (Total Dissolved Solids)

Ananmsgulaiiu 500 un./a.
700

600 g

500 K A

v=wi v

(mg/V)

200
100
0
A A A A A A A A A AT ANANANANANANANANNNANNOODODOOOOOOOOOOOS I <
0101010 1010 1010 10 10 10 10 10 10 10 10 10 10 10 10 0 10 0 10 W0 10 W0 00 0 0 0 0 0 000D 000D
CECHCICCNCICECECICINCECHCUCCECTEDECCIHCIECECTET
ACIR B EEFCCCEEFPIAICHIAER CGCCEEILPICHIAZTRCGCE TP I Cl3 3 =0
L% .
nenaunun (Settleable Solids)
. L a
s mmmsgml:umu 0.5 un./a.
L 3
25
2
j)
S 15
£
e

I \

5U7 3-1 (sl0) Han1sARnURTIRdRUAMN W INeaNIINTYUUUITMIEY (Effluent)

Y94lATINITAIANTYA LADE NISALAUR LNYIINWU-YITNTE 581U WAl 2561-2564
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'3

s

¥ WITALAUA LWYILNTU-NING
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Aun1s 1ATIN991A5%A 10D

Al
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o
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enuransuiRaumasnisdeaiuwazuilonans

Tusey
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P b9 M G -~ vo- Bl
*» $9-"R'IE1 > BN wo-.m.%
* Po-'UTE =4 Db %u@:
4 v9-" MU Q ww-.s.m
L P9-"¥TE = e
o b9~ WM
4 £9-g & e
Co-R'M = fon
e 4 CO-R'M
TR = co-us
€9-R'U s < 0-BU
£o-WK s co-w
€9-Wu = €9-Wu
€O-RBTE & €O-RTE
€9-UM €9 UM
€9-'RTE €9-"RIEY
€9-"WTt = €9-"WTt
€9- MU X €91
£9-UTE c 0wt
29-wg b 70-4'0
29 M = w
o = 29-B'M
29-v 2 Zo-u
N@u.a.c = 29-3'U
N@u@_m ﬂ N@u.@.rw
¢y Q 79-u
Nou.m.m .m 2R
29-'U'M ew 29-U'M
29" R sZo 29~ A'It
ot AN
Z9-mwu co-wu
A% N1 29-"9Te
» 19-98 19-Y'a
& 19-B'M T9-R'M
4 1901 To-u
4 19-83U 19-RU
4 19 To-up
7 19w « 19-WU
- 19-RT8 19-RT8
19-U'M 19-16'M
193"t 19-'R'11
19978 rd 19078
19-mU " 19-mU
19-'T S | 19U
0 (@] L0 o 0 o Yo} (@} o o (@] o o o o (@} o
s} Na) N ~N — — s} M~ \O L < N3} N ~
(v8w) (/5w)

3-8

(Effluent)

¥ SYMINGY W.A. 2561-2564

NAaN1IRNANIUATIVEDUAUNTINUIVNGDNATNTEUUUIUAULEY

o

Ly

o

g NWITALAUR EWYILAWU-NTINT

1
a

o

9

a

3

| 3-1 (si0)

SUN

U

204lATINITONIAITYA LD

OKLA Testing and Consulting Service Co.,Ltd.




Menuran1sUiRnusnnsnsdosiuuasuilunansenuaundonlaznsNIAAAINATIVEB UAMN INEWIAROL

lusgoranduns 1ATINI1581A15%A 10BY WITALAUA LHYTN Y-S TAYARARIAITYR LABE NISALAUR INTIINBU-YITNTE

Falna (Sulfide)

Ansguldiiu 1.0 un/a.

5
a
3
~
>
£ 2
1 v
0 +
HrA A A A A A A A A A AN N NN NN NNNNNNOOOOOOONOOOOOE

5UN 3-1 (sie) nan1sinauRTIERUANNININTtERNAINSTUUUITALLEY (Effluent)

Y24LATINITOIATYA LAY WITALAUA INYSINWU-YITNTE 581U WAl 2561-2564

322  puawiluaszinet

fufiunafuiiedini asgiietiues 1ASINITRIANTYN LABE WISALAUA LNYTLNWU-VITNTE
svep@adiiuns deinisnsiaiaieuar 1 ads (Total Coliform Bacteria wa Fecal Coliform
Bacteria)

ﬁ'&ﬁiquﬁﬁma% Alkalinity, Calcium Hardness, Cyanuric acid, Chloride, Ammonia,
Nitrate, E.Coli, Staphylococcus aureus @y Pseudomonas aeroginosa LIRSS ATAUALYA
n3rintaz 1 A%y Ram1anedl 3-3 uazgUfl 3-2 uaniUTeuifiounanisnsiatel wa. 2561-2564 &

A1519% 3-4

) o a a Y ° i . .

Lﬂaquaﬂqimﬁ'}]ﬁnﬂmqLUiEJ'UL‘V]EJ‘UﬂUﬂqﬂquiiq‘Uﬂqﬂu@ U1 Fecal Coliform Bacteria
JEVIGAOUUNTIAN — AQUIBU W.A. 2564 TANAUNUTUIATFIUAINUA UINTFIUANLATLULUIVES
ﬂmzﬂiimmia’lﬁ’l’imqm AUUN 1/2550 1999 ﬂqiﬂQUQNﬂqﬁﬂﬁgﬂa‘Uﬂﬁ]ﬂ'ﬁaigjflEJu’] NIDNINIDUE

Tuviuaafennu
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Tusrugalung IATINTONANTYN 1ADE NITARAUA LNYTINYL-TITNTY

UAYAARDIANTYR LABY WISALAUA LHYTINYU-YITNTE

M19199 3-3 KEMIFTIVIAA NI NESE U NSNS RNSYA BT WISAALA ISRV NSy

NANNSATIZN A
naiidinasi laa 627 | 14aa. 62 | 110862 | 240062 | 21 W8 62 | 255062 | HUIATFIY
pH - - - - 76 - 7.2-8.4
Free Chlorine - - - - 1.388 - 0.6-1.0
Chlorine - - - - 4.455 - -
Alkalinity - - - - 56 - 80-100
Ammonia - - - - 0.45 - <20
Nitrate - - - - 0.946 - <50
Chloride - - - - 1,815.59 - < 600
Cyanuric acid - - - - <10 - 30-60
Calcium Hardness - - - - 150 - 250-600
Total Coliform Bacteria <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <10
Fecal Coliform Bacteria <18 <18 <18 <18 <18 <18 faslainy
E.Coli - - - - Tainy - fasliny
Staphylococcus aureus - - - - Taiwu - foglainu
Pseudomonas aeroginosa - - - - <1 - foglinuy
vnewe : 7 AiugihueseurnssunsasIsaigy atiul 1/2550 (3es mim‘uqmmi‘dssmauﬁfﬂﬂﬁassdwﬁm%aﬁamsﬁuq
Tuviueufieniu (20 unsaAu 2550)
Z L‘flumﬁLﬁuﬁu@&hn%ﬁmamﬁauﬂiﬂgmu esnalsiduluaannasiunnsgiu
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Menuran1sUiRnusnnsnsdosiuuasuilunansenuaundonlaznsNIAAAINATIVEB UAMN INEWIAROL

Tusrugalung IATINTONANTYN 1ADE NITARAUA LNYTINYL-TITNTY

UAYAARDIANTYR LABY WISALAUA LHYTINYU-YITNTE

M19199 3-3 (518) KAMITITIPAAMMINTINGSEINEUATINMTONTYR WNDY WITPUELR LRSI TS

o ) NANTIATIZN A
AYUIIAINSH - =
16 UA. 63 | 140N 63 | 23U.A 63 | 21 10.8.63 | 21 W.A. 63 | 22 3.8. 63 AINIZTU
pH - - - - - - 7.2-84
Free Chlorine - - - - - - 0.6-1.0
Chlorine - - - - - - -
Alkalinity - - - - - - 80-100
Ammonia - - - - - - <20
Nitrate - - - - - - <50
Chloride - - - - - - < 600
Cyanuric acid - - - - - - 30-60
Calcium Hardness - - - - - - 250-600
Total Coliform Bacteria <18 <18 <18 <18 <18 <18 <10
Fecal Coliform Bacteria <18 <18 <1.8 <18 <18 <18 fasliny
E.Coli - - - - - - faglinu
Staphylococcus aureus - - - - - - foglainy
Pseudomonas aeroginosa - - - - - - foglinuy
L RENEE v ALULINTDIAMLNTTUNITANTITUAY atiufl 1/2550 13eq mim‘uqmmi‘dssﬂauﬁﬁ]msassdwﬁm‘%aﬁams?ﬁuq
Twiusadeniu (20 unsrau 2550)
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Tusrugalung IATINTONANTYN 1ADE NITARAUA LNYTINYL-TITNTY TAYARARIAITYR LABE NISALAUR INTIINBU-YITNTE

M13197 3-4 HaMIITIPRNIIANATEINEUN U WAl 25612564

NANISIATIZN
fatAasIzA Total Coliform Bacteria Fecal Coliform Bacteria
(MPN/100 ml) (MPN/100 mU)

1.A. 62 <1.8 <1.8
N.N. 62 <138 <1.8
1.m. 62 <1.8 <1.8
L4.8. 62 <1.8 <1.8
W.A. 62 <138 <1.8
4. 62 <1.8 <18
N.A. 62 <1.8 <1.8
a.n. 62 <1.8 <1.8
N.8. 62 <18 <1.8
#.A. 62 <1.8 <1.8
n.8. 62 <1.8 <1.8
§.A. 62 <1.8 <1.8
.M. 63 <18 <1.8
N.N. 63 <1.8 <1.8
1.m. 63 <18 <18
b8, 63 <1.8 <1.8
W.A. 63 <1.8 <1.8
.8. 63 <1.8 <1.8
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Arsenic

2 Barium

3 Biochemical Oxygen Demand

4 Cadrmium

5 Chemical Oxygen Demand

6 Color

7 Copper

8 Cyanide

9 Formaldehyde

10 Free Chlorine

11 llexavalent Chromium

12 Lead

13 Manganese

14 Mercury

15 Nickel

16 Qil & Grease

17 pH

18 Phenols -

19 Selenium

20 Sulfide

21 Temperature

22 Total Dissolved Solids

23 Total Kjeldahl Nitrogen

24 | Totat Suspended Solids

25 Trivalent Chromium

26 iZinc

Digastion, Hydride Generation/Atomic Absorption
Spectrometric Method™

Digestion, Direct Nitrous Oxide-Acetylene Flame Methad,
1) 5-Day BOD Test, Azide Modification Method

2} 5-Day BOD Test, Membrane Electrode Method?
Digestion, Direct Air-Acetylene Flame tethod™

Closed Reflux, Colarimetric Method®

ADM| Weighted-Ordinate Spectrophotometric Method?
Digestion, Direct Air-Acetylene Flame Method®
Distillation, Cotorimetric Method®

Distillation, Cotorimetric Method"

DPD Colorimetric Method™

Colorimetric Method

Digeslion, Direct Air-Acetylene Flame Method®!
Digestion, Direct Air-Acetylene Flame Method?
Digestion, Cold-Vapor Atomic Absorption Spectrametric
Mezhod™

Digestion, Direct Air-Acetylene Flame Method™
Liquid-Liquid, Partition-Gravimetric Method®?
Electrometric Method™?

1) Disliliation, Chloroform Extraction Method?

: 2) Distillation, Direcl Pholomelric Method?”!
i Digestion, Hydride Generation/Atornic Absorption
| Spectrometric Methad?

Zn5 Precipitation, lodomatric Method?
Laboratory and Field Methods®?

Dried at 180 “C?@

| Macro Kjeldahl Methad?”

Dried at 103 105 °C*
Digestion, Direct Air-Acetylene Flame Methed,
Colarimetric Method; Calculation?

Digestion, Direct Air-Acetylene Flame Method“
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahoo.com, calibratech .cal@hotmail.com

‘Certificate of Calibration

Certificate No. : 64-400234-1 ' Page : 1 of2
Submitted by : Special Lab Envi and Consultant Co., Lid.
47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120
Equipment : Digital Thermometer with TC probe
Temperature Indicator
Manufacturer : Thermo Scientific Model : TEMP 10K
Range : -250°Cw0 1372°C Resolution : 0.1 "C
Serial No. : 4008958 ID No. : LB-Eq-013
Environment : Ambient Temperature : (23 + 2) "C
Relative Humidity : (S0 +15) %
Line Voltage (220 + 22) VAC
Date of Received : 30 April 2021
Date of Calibration : 05 May 2021
Date of Issue : 05 May 2021
Calibrated by : Chortip Samchusri

Calibration Method :  This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the constant controlled temperature.

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

1D No, Cert. No, Duge Date Traccability

400001 TT-0016-20 04 Mar 2022 National Institute of Metrology Thailand (NIMT)
400002 TT-0050-20 ‘ 18 Jun 2022 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No. Cert. No, Due Date Traceability

400003 19E134 06 Jun 2021 National Institute of Metrology Thailand (NIMT)
400004 19E134 06 Jun 2021 National Institute of Metrology Thailand (NIMT)  »

The Uncertainties are for a confidence probability of approximately 95% '

BT T T iy A e

e
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Calibratech Co.,Ltd. :
771067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabri 11120
Tel (02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech. cald@yahoo.com, cali

Cetlificate ‘of Calibration

Certificate No. :  64-400234-1 ' Page : 2 0f 2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good

Function : Temperature mcmrunenl'with Thermocouple probe Type K

Model : Type K Sheath Material : Teflon
Diameter : 2 mm. Length : 1500 mm.
Serial No. : N/A ID No. : SL-39
Immersion Depth | Standard ne-ﬁuﬁ UUC Reading |  Correction Uncertainty
(mm) | (C) ("c) ("c) (#°c)
130 ‘T‘VME'/ a2l 02 018
130 104.0024 a3 | 03 0.45
130 150.003 1 150.2 0.2 0.58
180.0024 1800 | 00 0.65
AD-1218-230 Sheath Material : Stainless
b 3.5 mm. Length : 230 mm. :
| N/A | ID No. : SL-40
Immersion Depth|Standard Reading] UUC Reading |  Correction Uncertainty
( mm.) ("C) (“C) ("C) (+°C)
124 - 250.0017 249.3 0.7 1.2
124 350.0042 3478 22 1.5

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-olo -
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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.: 21TW44
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Calibrated by :

Approved by :

( / ) Malee Butkruea

() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter
Hanna

HI98193
03030056991
LB-Eq-014

05 March 2021
05 March 2021
2103-0294WN-1

Special Lab Envi And Consultant Co.,Ltd
47/91 Moo 3 Thambon Tha-it, Pakkret,
Nonthaburi 11120

Temperature (25+5) °C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

8 March 2021

B 0255421
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Cert.No.: 21TW44

Page.: 2 of 2
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: KC1N20CDJ
Titration Method DO Meter
Standard Deviation

(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.02 8.05 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
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

-00o-

a 1044623
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yshoo.com, calibratech .cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

- Calibrated by :

Calibration Method :

Certificate of Calibration

64-200127-1 _ Page : 1 0of2

Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120

Electronic Balance

Manufacturer :  AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eg-016
Capacity : 210 g Resolution : 0.0001 g

On site calibration was carried out at the Laboratory,
Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (25.710259) “"C
Relative Humidity (68610715 %
Air Pressure  : 1012.0 mbar
30 April 2021

30 April 2021

06 May 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
1D No,
E261-E2624

Cert. No, Dug Date Traceability
C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)
Approved by :

( Surachai Promthong )
Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95% C e -
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7/106-7 Moo 2, Sukhaprachasan 3 Rd, Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. calfiyahoo.com, calibratech .calé@botmail.com

Certificate of Calibration

Certificate No. : 64-200127-1 Page : 2 0f2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good
Departure of indication from nominal value

Nominal Value Correction Uncertainty

(g) (g) ()

0.001 0.0001 0.00011

0.01 0.0000 0.00011

0.1 0.0000 0.00011

0.5 -0.0001 0.00011

| 2 0.0000 0.0001 1

5 0.0000 0.00012

10 0.0001 0.00012

50 10,0000 0.00014

100 10,0000 0.00020
Lo, 0.0001 , 000038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 211,
providing a level of confidence of approximately 95%

Eccentric error Lond test : 50 g
A B C D B
-0.0006 0.0001 0.0006 -0.0002 0.0000 g

Repeatability Load test : 200 g
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. NSC-TISI-TIS 17025
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech..cali@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration

Certificate No. : 64-400224-2 . Page : 10f2
Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120
Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A £ Resolution : 0.1 "C
Serial No. : 0914643-01 IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Lid.
Ambient Temperature : (26.01026.5) "C
Relative Humidity ~ : (5010 60) %
Line Voltage  : (226.0 t0 226.5) V

Date of Received : 30 April 2021

Date of Calibration : 30 April 2021

Date of Issue : 03 May 2021

Calibrated by : Permpon Chanpu

_ Calibration Method :  CAL-M4004, TLAS G-20

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No, Due Date Traceability

400029 & 400032 64-400106-1 30 Sep 2021 National Institute of Metrology Thailand (NIMT)

( Bunjerd Masri )

Supervisor
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7/106<7 Moo 2. Sukhaprachasan 3 Rel, Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibrtech .cal@hotmail. com

Certificate of Calibration

Certificate No. :64-400224-2 Page : 20f2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function :  Temperature measurement
This instrument was sefting air ventilation at position 0 (close)
Inside of Chamber
'( W =05 m
" 1 2 1 4 D =073 m
1 3 H =05 m
Capacity = 020 m
Test ing , iy }
S BN | v Measured Temperature ( “ C) @ Sensor No. Uncertainty
Y YCOREYZFE R W G
00| 193 193 | 202 | 200 | 200 201 | 200 [ 200 | 200 | 200 200 069
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("c) ("C) ("C) ("C) (“c) (“c)
20.0 193 193 04 04 08

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

~olo =

-
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhapmchasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-621 1 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech . cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400224-1 , Page : 10f2
Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120
Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A € Resolution : 0.1 "C
Serial No. : 0925481-19 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (2601027.0) °C
Relative Humidity ~ : (501060) %
Line Voltage : (226.0 10 226.5) V

Date of Received : 30 April 2021

Date of Calibration : 30 April 2021

Date of Issue : 03 May 2021

Calibrated by : Permpon Chanpu

_ Calibration Method :  CAL-M4004, TLAS G-20

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Traceability

400029 & 400030  64-400104-1 29 Sep 2021 National Institute of Metrology Thailand (NIMT)

Supervisor

The Uncertainties are for a confidence probability of approximately 95% . e =
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771067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Noathaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal(@hotmail.com

Certificate of Calibration

Page : 20f2

Certificate No. : 64-400224-1
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function:  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
- Inside of Chamber
( W=05 m
2 4 D =073 m
t ? g H =050 m
Capacity = 020 m
Test . ‘
B Measured Temperature (¥ C) @ Sensor No. Uncertainty
("C) ("C) (“C) ! 2 3 4 5 6 | 7 8 9 (£"C)
30.0 304 304|300 [ 300] 300 ] 300 [ 30.0 | 300] 300 | 300]300] 075
350 354 354 349 | 349 | 349 | 351 | 350 | 350 | 349 | 350 | 350 0.75
37.0 374 374 369 | 369 | 370 | 371 | 370 | 37.0| 369 | 370 | 370 0.72
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) {*e) ("C) (“c) (*C)
30.0 304 304 0.3 0.5 0.9
35.0 354 354 04 0.5 1.1
37.0 74 374 04 04 095

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

«oblo -
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD &
214 Bangwack Rd. Bangpai Bangkac Bangkok 10160 z N

~

Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th WY M

CALIBRATION 0052

4-...—*

CALIBRATION CERTIFICATE

Certificate No. : AD2006-146-0001
Date Issued : 15-Jun-20

* LUA - LTI« LTIN - LIIN = LIIN

LIIN

«LIIN

Customer : SPECIAL LAB ENVI AND CONSULTANT CO.,LTD.
47/91 Moo 3, Tha-It, Pak Kret, Nonthaburi 11120

*LIN*LIN

Equipment : Hot Air Oven

« LIIN « LTIN

Manufacturer : Memmert
Model : UN30
Serial No. : B120.0284
ID No./Tag No. : -

Date Received ¢ 12-Jun-20
Date Calibrated : 13-Jun-20

« LIN

Calibrated by : Mr. Surat Aumarb

Calibration Method or Calibration Procedure Used
Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a

* LI LU - LIW » LU LTI « LTI - LTIN - LTI - LTI

coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

« LI+ LIIN

the Technical Manager, Miracle International Technology Company Limited.

Approved by : - CEBTIFIED

( Mr. Tassanai Suksukon ) Page 1 of 2
Technical Manager

*LIN

LUA  LUA - LI = LA - LTI

MIT-MIT-MIT«MIT-MIT-MIT-MIT-MIT«MIT-MIT-MIT-MIT«MITMIT-MIT«MIT-MIT-MIT-MIT-MIT*
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« MITMIT«MIT-MIT-MIT=MITMIT«MIT«MIT MIT+«MIT«MIT+» MIT« MIT» MIT « MIT « MIT« MIT=MIT=MIT

LIN

LI+

Certificate No. : AD2006-146-0001

*LIN-

Environment : Ambient Temperature : (25+2)°C
Relative Humidity : (50 = 15)%RH

Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity? Variation
(°C) (°C) (°C) °C) (°C) (°C)
104.0 104.0 0.18 0.42 0.92

*LIN-LIN+*LIN

«MIT=MIT-MIT«MIT«MIT+MIT

150.0 150.0 0.35 0.45 1.11
180.0 180.0 0.44 0.47

Without adjustment

Calibration STD STD STD STD STD STD  Uncertainty*
Temperature  No. | No. 2 No.3 No. 5 No. 6 A No. 9
(°C) (°C) (°C) (°C) (°C) (°C) (°C) 1°C

* LI = LU= LT = LTIN - LTIN

10432 104.12  103.80 103.98  103.93 104.13 0.95

* LIN

14993 14962 14949 149.63  149.41 149.71 1.0

17945 17935 17945 17942 179.44 179.35 1.1

Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0

Measurement Standards Used & Traceability :
The International System of Units (SI) through

MIT Certificate No. L2002-197 for Digital Thermometer with Probe (Agilent) Module 2 (08) TC Serial No. MY44000197,
Due 26-Sep-20

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any pll'obes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability,

« LI » LEN » LT« LUN « LI < LA « LIN « LTI - LTI « LTI = LTI < LTIV

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

LIN

controlled enclosures at atmespheric pressure.

End of Certificate
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“\\‘\"l"l'l/,’
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Soa—~
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

W

",

) 6

=
5

-

2

)

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 oo /h\ )
TEL. 0-2717-3000-24 FAX. 0-2719-9484 S NSC-TISI-TIS17025
CALIBRATION 0008
Certificate of Calibration SMONONA 40 5 2% 10
Page: 10of2
Equipment : pH Meter With Sensor
Manufactirer: Eutech This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : pH 700 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 2858459
ID No.: SL-33
Condition As-Received: Used Item
Received Date: 25 August 2020
Calibration Date: 27 August 2020
to 28 August 2020
Reference: 2008-0964WN Submitted by: Special Lab Envi And Consuitant Co.,Ltd

Ambient Temperature: ( 25 £ 3 ) °C

Relative Humidity: (50 + 20) % 47/91 Moo 3 Thambon Tha-it, Pakkret Nonthaburi 11120

Procedure used: Calibration were conducted using in-house calibration procedure CP-TO1 according to comparison with
Platinum Resistance Thermometer (PRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-80.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 AB6176 1911397 01 Nov 2020
2) Platinum Resistanc Temperature 162 P 3683 1911397 01 Nov 2020

2.The 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 maintained at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Theerapong Ameen Approved Signatory : .
Issue Date : 01 September 2020 [ ]Phalinee Prabpaipal

[./I Chatchawan Khunpiluek
[ ]Wanlop Larpkurn

B 0241421
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Cert. No.: 20T1897
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Temperature Sensor ID No. SL-33/1

Dimension of probe : Diameter 3.5 mm., Length 115 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (*c) (°C) (°C) (+C)
100 25.0097 25.0 -0.0097 0.12

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-

a 1012543
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Ny,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) E
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 20CH1254
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Eutech

Model : pH 700

Serial No. : 2858459

ID No. : SL-33

Condition As-Received: Used item

Received Date : 25 August 2020

Calibration Date : 26 August 2020

Reference : 2008-0964WN-1

Submitted by : Special Lab Envi And Consultant Co.,Ltd

47/91 Moo 3, Thambon Tha-it,
Pakkret, Nonthaburi 11120

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

- CP-CHS5 : based on direct measurement by
using standard voltage calibrator and
certified reference material (CRM)

Calibrated by : Walalak Sirithean

Approved by :

Approved Signatory

( ) Pornthippa Tameyakul
(/) Malee Butkruea
( ) Saithip Meangmai

Issue Date : ' 28 August 2020

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other thun in full, except with the prior wnitten

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

A 0018380
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Cert. No.: 20CH1254

Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Model Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 753 46530031 130RC098 19E3994 10 Oct 2020
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through Merck Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15185-01-00

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 Merck HC99078000 31 May 2022
pH 6.866 Merck HC99138402 31 May 2022
pH 9.183 Merck HC99627703 31 May 2021

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

Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)

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 4.01 173.3 0.011 2.00
S/N.: 2863304 6.866 6.86 5.1 0.010 2.00
9.183 9.18 -129.8 0.045 2.00

a 1017092
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Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7,10)

Cert.No.: 20CH1254
Page.: 3of3

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 0.00 41412 414 0.02 0.58 2.00
S/N.: 2858459 1.00 354.96 355 1.02 0.58 2.00
2.00 295.80 296 2.02 0.58 2.00
3.00 236.64 237 3.01 0.58 2.00
4.00 177.48 177.4 4.01 0.058 2.00
5.00 118.32 118.2 5.01 0.11 2.52
6.00 59.16 59.1 6.00 0.058 2.00
6.86 8.28 8.2 6.86 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
8.00 -59.16 -59.2 8.00 0.058 2.00
9.00 -118.32 -118.3 9.01 0.058 2.00
9.18 -128.97 -129.0 9.19 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00
11.00 -236.64 -237 11.01 0.58 2.00
12.00 -295.80 -296 12.02 0.58 2.00
13.00 -354.96 -355 13.02 0.58 2.00
14.00 -414.12 -414 14.02 0.58 2.00

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 %.

-00o-

a 1013829
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.. cali@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 64-400224-3 Page : 10f2
Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it Pakkret Nonthaburi 11120
Equipment : Air Chamber (Refrigertor)
Manufacturer : Frozen Model : CC-280C
Range : N/A "C Resolution : 0.1 "C
Serial No. : 2081307016 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (28.910298) "C
Relative Humidity - (581064) %
Line Voltage : 226.0 t0 226.5 V
Date of Received : 30 April 2021
Date of Calibration : 30 April 2021
Date of Issue : 30 April 2021
Calibrated by : Bunjerd Masri
Calibration Method :  CAL-M4004, TLAS G-20
. The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
ID No. Cert, No, Due Date Traceability
400022 & 400023  64-400101-1 01 Sep 2021 National Institute of Metrology Thailand (NIMT)

Approved by :

unjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95% | mRgrE =
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r' ) Sckiuprachesan 3 Rel, Bangood, Pakdred, Nosibeberi 11120
’l’d.(liwmiSS.M calibratech. cali@yahoo.com, calibmtech .cal@hotmail.com

Certificate of Calibration

Certificate No. :64-400224-3 Page : 2 0f 2
Result of Calibration :  Without Adjustment
UUC Condition As-Received : Good
Function :  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
( W=102 m
2 4 D =047 m
4 P ]
1 3 H =148 m
Capacity =071 m
>
Test ” ol
Hidat Measured Temperature ( * €) @ Sensor No. Uncertainty
(*C)] *c) TGacl 1 | 2B ¢ [ s JNORL.7 8 etntmisie)
4.0 4.0 4.0 4.1 4.1 42 | 40 | 42 | 46 | 39 | 38 | 39 0.58
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) ¢*c) ("C) ("C) ("C) £=C)
4.0 4.0 4.0 0K 0.2 1.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-000 -
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1

E-mail: bkk®becthai.com Website: www.becthai.com

Certificate No.: CAL-21-258

NSC-TISI-TIS 17028
CALIBRATION 0131

Page : 1 of 3

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Model

Serial No.

ID No,

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue

Ambient Temperature
Relative Humidity
Condition As-Received

..........................................

( Ms. Alisa Lamor )
Calibration Engineer

Spectrophotometer

Thermo Scientific

Genesys 20

3SGT041007

LB-Eq-029

Special Lab Envi And Consultant Co., Ltd.
47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,
Nonthaburi, 11120.

Becthai Laboratory

7 May 2021

7 May 2021

7 May 2021

(25+10) °C

(60£20) %

Used ltem

..........................................

( Ms. Jintana Sangthaijaroeniap )
Calibration Manager

The reported expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage

factor k=2.00, providing a level of confidence of appoximately 85%.

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laboratory.

Indicated values are valid for the state of the Spectrophotometer at the time of calibration only.

ISSUE: 5 REV4

FM-CAL-33/2 15/05/61


user1
Rectangle

user1
Rectangle


BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

CALIBRATION LABORATORY .

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1

E-mail: bkk@becthai.com Website: www.becthai.com CALIBRATION o151
Certificate No.: CAL-21-258 Page : 2 of 3

CALIBRATION REPORT

Conditions of this result of calibration
1. Reference Standard Material :

Material Model Serial No. Cert.No. Due date
Holmium Glass Filter RM-HG 24563 90313 2 Mar 23
Neutral Density Filter RM-1N2N3N 24568 90324 3 Mar 23

2. Traceability : This certification is traceable to the International System of Unit maintained at;

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659.

3. Method of calibration :
The calibration procedure was carried out according to the Guide to CPM-CAL-02 based on ASTM E275-08 (2013) and-

ASTM E925-09 (2014).

4. Result of calibration :

(\/ ) without adjustment ( ) after adjustment
5. Equipment Specifications:
Spectral Bandwidth : 8 nm
Data Interval : 1 nm
Scan Speed : N/A nm/min e

ISSUE: 5 REV4 FM-CAL-33/2


user1
Rectangle


BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1

E-mail: bik®becthal.com Website: www.becthal.com CALIBRATION 800
Certificate No.: CAL-21-258 Page : 3 of 3

CALIBRATION REPORT
Wavelength Calibration

Certified Values of Nominal Value UUC"Reading Error Uncertainty of
Reference Material (nm) (nm) (nm) (nm) Measurement (£ nm)
418.40 418 418 -0.40 0.59
537.00 537 537 0.00 0.59
638.00 638 638 0.00 0.59

Photometric Calibration for Visible

Wavelength Certified Values of UUC* Reading Error Uncertainty of
(nm) Reference Material (A) (A) (A) Measurement (£ A)

Zero 0,000 0.0000 0.0028

- 0.5824 0.585 0.0026 0.0044
0.7266 0.729 0.0024 0.0040

1.0377 1.040 0.0023 0.0040

Zero 0.000 0.0000 0.0028

6o 0.5659 0.567 0.0011 0.0042
0.7126 0.713 0.0004 0.0037

1.0172 1.017 -0.0002 0.0037

Zero 0.000 0.0000 0.0028

AB5.0 0.5256 0.530 0.0044 0.0044
0.6705 0.674 0.0035 0.0035

0.9562 0.960 0.0038 0.0034

Zero 0.000 0.0000 0.0028

546.1 0.5236 0.527 0.0034 0.0036
(546.0) 0.6962 0.700 0.0038 0.0031
0.9933 0.997 0.0037 0.0032

Zero 0.000 0.0000 0.0028

0.5578 0.562 0.0042 - 0.0036

o 0.7523 0.755 0.0027 0.0031
1.0747 1.078 0.0033 0.0032

Zero 0.000 0.0000 0.0028

0.5655 0.566 0.0005 0.0035

B 0.7321 0.733 0.0009 0.0031
1.0454 1.047 0.0016 0.0031

Remark : Each individual filter is measured against the empty filter holder (blank) used to zero the Spectrophotometer.

Note:
UUC* : Unit Under Calibration
- End of Report -

ISSUE: 5 REVA4 FM-CAL-33/2
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M Thermology Co., Ltd.

% ) 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 2

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th ﬁSC-HSI-TIS|7025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Oct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543
Customer SPECIAL LAB ENVI AND CONSULTANT CO., LTD,

47/91 Moo 3 Tha-It, Pak Kret, Nonthaburi 11120

Place of Calibration 1350,1352 Sutthisamwinitchai Rd, Dindaeng. Bangkok 10400. (Calibration Room)

Description Water Bath
Model WNB22
Serial No. L520.0201
ID.No. ~

Date of Receipt Oct 01, 2020
Date of Calibration Oct 01, 2020

Environment

Temperature (Min) 232 °C (Max) 26.0 G
Relative Humidity  (Min) 49.9 %RH (Max) 87.7 %RH
Line Voltage (Min) 2153 Vac (Max) 217.8 Vac

Calibration Method
WI-18 : The reference thermometers were placed into the bath and the measurement was based on ASTM E715-80.

The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49025696, Certificate No. QR20-0994, Calibrated by
Quality Reborn Co., Ltd., ONAC Calibration No. 0292.

This certificate is traceable to S| unit
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unit of measurement realised al corresponding national standard laboratory. This certificate may not be reproduced other than in full except

with the prior written approval of laboratory.
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Date of Issue Oct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543

Results (without adjustment)

v

<’
-

w

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) i1s 35 x 29 x 22 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.
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CALIBRATION CERTIFICATE

Date of Issue Oct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543

Results (without adjustment)

uue | uuc Reference Stability Uniformity Uncertainty
Setling Reading Thermometer
("C) (°C) +(°C) (*C) +(°C)
Position 1 59.871
Position 2 59.858
60.0 60.0 Position 3 59.880 0.048 0.138 017
Position 4 59.820
Position 5 59.883
uuc uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
("C) (C) +(°C) (°C) +(°C)
Position 1 94733
Position 2 94 687
95.0 95.0 Position 3 94,759 0.084 0.201 0.19
Position 4 94 648
Position 5 94.713
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Date of Issue Oct 02, 2020 Cert No. 20/3256

Site Calibration Order No. 20090543

Results (without adjustment)

= Rﬁ 7U—UC ' Reference Stabﬁy . Uniformity Uncertainty

Setting Reading Thermometer

(°C) (°C) +(°C) ("C) +(°C)
Position 1 100.161
Position 2 100.215

il 100.4 Position 3 100.139 0.120 0.258 0.30

Position 4 100.035
Position 5 100.158

The stability and uniformity was taken into account in the measurement uncertainty stated.
The above results are valid exclusively for calibration samples as mentioned in the report.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in
accordance with ONAC requirements.

APPROVED SIGNATORY :
(MR. DAMRONG MULSING)
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