ANANUIN
LONEISEDULNYULATDINBNSIAIAULAZIALATIZH

ZThal- 1 - M

20
) i sl




$90.8EZZND
- bz 9od €1 XASCER A} £202Z0p1 "P¥T“0D JuBHNSUOD FvN Ich DYRUSIDS OULISY L opxolq nyding 19zAjeuy apxoig Anydins| T1
DISAST0Z
- bz unr 1z Tz unf 1z EQTOVST366INDO3|  Auedwiod spinbiy iy ue sesiy 292¢h1083 sesly SpIXolg USBOIIN (SINXIN) SOsED prepuelS| o1
1ST0S06TIND
- vZ 924 91 €2 G4 61 £2022051 "P31°0D JUB)NSUOD 3VN iZh SAUSIDS OUIBY L SpIX0Iq USB0IIN 19zAjeuy spixoig USBOAIN| 6
0ST0OSO6TIAD
- bz uer 61 €z uer 91 €Z021091 "P31°0D JuUB)NSUOD 3YN iZh SAUSIDS OUIBY L SpIX0Iq USB0IIN 19zAjeuy spixoig USSOAIN| 8
6v10S06TIND
- bz uer g gz uer 6 £2021060 "P31°0D JUBNNSUOD VN iZh SLUBIDS OULIBYL SpIXoIq US80IIN 19zAjeuy apixolq USBON| 2
89T0S06TIND
- bz 9°4 1 €2 g4 61 £2022051 "P31°0D JUB)NSUOD IVN iZh SLRUBIDS OULIBYL SpIX0Iq US80IIN 1azAjeuy apixolg USBOAN| 9
(“Wd) Jo1BIN JendiLed
(ueder-pugyrey]) C'wd) wrl 0T > Janew 1eNdned
- ¢z N 92 2z \( 12 ¢€8GTHZZ UOIJBIDOSSY UOI0W0Id ASOj0uyda | - Auewllar) ‘oslieg (dSL) @1ENdIYed papuadsns 1ejo | J939WoIsAH-owlayy eig| g
(*%Id) JoneW teyndipied
(ueder-pueyey ) (C'Wd) wirl 0T > J333BY 33RINIERY
- ¢z Nf 12 22\ ez zzlzdze UO[}BIDOSSY UOIIOWOId A5010Uyda ] - Auewuan) ‘osueg (dSL) 1ENdIHed papuadsns 1ejo J9}2Woleg plossuy| b
PIT0D 728651
- ¢z dos 9 zz dos 4 ObT-W4v-2Z JUSWINIISU| SARRACUL| [BICRERENETS sqe essp ETNd) Jone Jendnied 191 MO diy| €
(ueder-pueyey ) - (C'Wd) wirl 0T > J333RY 33RINIEY
- vz Ken g ¢z feN 6 z0p1deg UORRBIDOSSY UOROWOId AS0j10ULd= | W/M-9€-122T 19AMQ (dS1) 3eIN2iJed popudsns 1ejol 121woue sgni-n| Z
W8ST ('Wd) wir o1 > 123381 S3R)NdILIEY 103e4q1eD
- Iz zz Mg 2202050 DU[‘|RIUSUILOAIAUF YISI V529 SLUSIDS OULIBY L (dS1) S3eNd1ed popuadsns 1e3ol piepuess uajsuel] 4UO| 1
jusigun
uoneiqne) [uoneigned "ON
JyJewsy |jo 91ep an@g| jo 91eq | uonesyius) lojeigned ‘ON 1eH9S/\SpPon Jainjoejnuen J919uUeled juswdinb3auswinuisu] |oN

sisAjeuy A}enp SSION 73 A1 104 UOIIeDIHIIDD) SJUSWINIISU| 4O 3ISIT

9957 "4'M MRLABIE-HYLEUNILEYILEUAE

ELUMMILYRRRE BULE WECM PLELIE LT ARLEN CEINRBUILELUBEU]

MEEYLNPENURLUCNNRELLLYITLYYELUMMY



£110105022
- gz des ¢l 7z dos p1 72026011 PYT Yoo L 19ueds 1Z-TM P¥T Yo L 3121805 aM/sm uonda.Iq puip/paads puim| vz
9010105022
- gz des ¢1 7z dos p1 720z6001 P¥T Yoo L 19peds 1Z- M "P¥1 Yoo 191eds AM/SM uon3.Iq puIp/Paads puim| €z
£0b0b06T
- ¢z 11 zznr et 7z/S1h JuSWpedaq 1201501010331 1By L §-¢0150 W3LSYT IS AM/SM uond3.Iq puIp/Paads puim| zz
2202012
- ¢z 11 zenrel T/ JusWpedaq 122150101033 1BY L 50¢D0713 W3LSYT IS AM/SM uond3.Iq puUIM/Pa3dS puim| 12
DISAST0Z
- bz unr 1z Tz unr 1z EATOVSTI66INDOT  Auedwod spinbi aiy ue seslly 792¢p1043 sedly apIxolq nyding () sasen paepuess| 0z
8118111021
- €ZP0S§ 72 P09 22020190 "P¥T70D JuUBHNSUOD IVN 18b owsyL SPIXOUOW uogied 19zAjeuy SPIXOUO UodueD| 61
1118111021
- bze40z | czaed 1z £2022012 "P¥T70D JuBHNSUOD IVN 18b owsyL SPIXOUOW uogie) 19zAjeuy SPIXOUO UogueD| 81
1118211021
- €210 6§ 220 9 22020190 "P¥10D JUBNNSUOD YN 18b owsyL SpIXOUO| Uogled 19zA1eUy SPIXOUO UodueD| /T
Z€LL6D10Z1
- v 40z | ¢z aged 1e £202z01¢ "P¥T0D JUBNNSUOD VN 18b owsyL SPIXOUOY UOgIeD 19zAjeUy SPIXOUO UogIeD| 9T
DISdST0C
- bz unfr 1z Tz unf 1z EATOVSTI66IND0T  Auedwiod spinbi aiy ue sesiy 292¢p1093 seduy apixoig nyding (2INXIN) s3seD paepuels| ST
19018£Z2ND
- vz 9°4 8 ¢c 946 £2022060 "P¥T0D JUBNNSUOD YN Ich DLIIUBIDS OWIBY L Spxolq unyding 19zARuy spxoid nydins| 1
990.8¢ZZWD
- vz uer g ¢z uel 6 €2026010 "P¥T0D JURNNSUOD YN Ich DLIFUBIDS OWIBY L opIxoig nyding 19zAeuy spxoig nydins| ¢1
$90.8¢7ZWD
- vz uer g ¢z uer 6 €2026010 "P¥T0D JURNNSUOD YN Ich SLUSIDS OULISY L spxoig Jnyding 19zAeuy spxoig Jnydins| Z1
jusiquan
uopeigned [uopeigned "ON
JyJewsy |jo a1ep ang| jo =1eq | uonedyue) loyeugned ‘ON eSS/ 1SPOnW Jainioejnuep J919uWeled juswdinbgauswnuisu] |[©N

sisAjeuy A3enp SSION 73 11/ 10} UOI3edI4139) SJUSWINIISU| JO 1SIT



(ueder-pueyiey])

G000MODH

- €Z PO 12 22 PO 07 9¢hTHIZZ UOIRRIDOSSY UOROWOId ABOj0ULYDD | 012D3-YNOV equUoH ANARINPUOD 1339 AJARdNPUOD)| TE
(ueder-pue)iey]) 800071 3H
- €210 61 22 Y0 07 Z€TNITT UOI3eIDOSSY UORoWOold Asoj10uyda] [ 0Tz0d-YNOV equUoH 0a 12BN 0da| o¢
(ueder-pue)iey]) 8000DTVH
- €2 PO 07 2P0 12 ToPTHDZZ UOIRRIDOSSY UOROWOId ABO\10ULYD3 | 0TZHd-YNOV1 equUoH Hd 121N Hd| 62
1918\
uoljeiqne) (uonzeigned ‘ON
jyiewsy [jo ayep ang| jo s3eq | uonesyied Jojeigned ‘ON el3S/\3POoN J2In3oenuepy J9)oweled uswdinbzAuswiniysu)
m_mbmc/\ b:m:O 19]EAA 10J uojedljijue) sjuswniisuj Jo 3sif
‘P¥1"0D 205000 NLUNLELUNYEE
- vz 924 01 [A4SCER A €0T-10v-¢2 JUSWINIISU| SARACUL| ALy sineQ uosieT UV 067 ooy 12 DY 319N 19497 punos| 82
P¥170D 005000 MEUNgLLUNYaL
- v Uer 0z Zz uer 1¢ 9¢0-1DV-2¢ JUSWINJISU| SAIFRAOUUY Z1x7 SineQ uosieT UPY- 067 XY 04 b2 DY 1919\ 1947 punos| /g
‘P¥1"0D 86£5000 NLUNLELUNYEE
- e uer oz Zc uer 1z G€0-1Dv-2C JUSWINIISU| SARACUL| ALy siAeQ uosieT UV 067 oYy 12 DY J319W 19497 punos| 9z
‘PI10D 6bcel (J03RIgNED DIISNODY)
- ¢z unr og 22\ 1 90v-1DV-22 JUSWINJISU| DAITRAOUU| VSEAS NolUeAS JS1BIN 12AST PUNOS ajeIgneD Jojeiqned 12Ae7 punos| Gz
jusIquy
uopeiqned [uopeigned "ON
syiewsay [jo ayep ang| jo s1eq | uonesyiued lojeigned "ON 1835/ )13PON Jainyoenuep 1919Weled juswdinbzAuswniisyu;  |'oN

sisAjeuy A1enQ SSION 7@ 11/ 10} UOI3eDIH3IS) SIUSWINIISU| JO 1SIT




S
TISCH ¢

Environmental

RECALIBRATION
DUE DATE:

July 5,2023

Certification Inf I
cal. Date;  July 5; 2022 Roatsrmeter §/N: 438320 Ta: 297 K
Operator: Jim Tisch Pa: 750.1 mm Hg
calibration Model #:  G25A Calibrator /N: 158M
Vol. Init Vol. Final Avol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1] 1] 2 1] 1.3240 3.2 2.00
2, 3 4] 1] 0.9480| 6.4 4.00
3] S| 6 1] 0.8480] 7.9 5.00]
4] 7| 8| 1] 0.8060 8.7 5.50]
5) 9| 10| 1] 0.6670] 12.7, 8.00]
Data
Pa )( Tstd } fat.
Vstd ﬂH( Faid /| Ta a || AH| TafPa)
(m3) (y-axis) Va (x-axis) (y-axis)
0.9860) 1.4073 0.9957| 0.7521]
0.9818] . 1.9902 0.9915]
0.9798| .1554] 2.2251 0.9895|
0.9788| 2.3337 0.9884|
0.9735| 2.8146 0.9831]
1.96745
QsTD 5315 QA
9995
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
| Qa=|Va/ATime
For flow rate i
- Pa_\ Tstd = vill Tovaeai )
Qstd= 1/m (( Jﬁu( Yt ))n) Qa= l.fmG\‘, a{rarea) o)
Standard Conditions
Tstd:]__ 298.15 °k RECALIBRATION
Pstd:] 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature CKY Determination of Suspended Particulate Matter in
Paf actual barometric pressure [mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue OLE FREE: (877)263-7610
Village of Cleves, OH 45002 laﬂa']iilummoos
ted Analyst and Engineering Consultant Co,, Lid,
550 U A inad, Bangenak, Phra ghoit 10260
Tal 0 8- Fax 0 2743 2R00 www.usecorsulint com E-mal: uselus

MULTI-POINT GAS TEST REPORT

Test Date  :Fab 31,2023

(Gas Aralyzer (CO)
Thenma Sdentific

Equipment :
Manufacturer ;

Standard Gas Concentration
Siulphur Digxide . (50) 44,68

45,92

Carbon Mona
Cyhindir o, 1

rabion Date

Model : 48

Serlal Number | 1301497732

Dilutor Detall

Mar e ¢ Tharma Sdentific
Mol 1461

Serial Nu 11805

Multi-point gas test data

Tanalyzer Display

Reference Value {ppm) | topen) Difference Error | Percent Error 1% Error ]
Level 1 [ [T} [
Level 10 o
L 200 34
Level 4 0.0 ]
L a0 40.0
Remark e [fference (%)

Anatyzer Displayippe)

Y

—a— Besabyzer Dinplay

Paga 1ol 1

wnaslumunu

-Rirgas

B0 Al Liguica company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Spectalty Guses
Alrgas US4, LLC
630 United Drive
Durham, NC 27723

o

Part Number EQ4NISSE 1640103 Reference Mumber:  122-402135167-1
Cylinder Mumber: EB01432862 Cylinder Volume: 1444 CF
Labaratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number, Bz22021 Valve Outlst:
Gas Code: CONO,NOX.802,BALN Cerlification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
i » wih “IFA oot 2012f" decomant EPA.
BOGR- 3 Asaiytical mauTe
o R 2SI, skt by procedutes ot Uethokng coas et camecton fo . s
msleiTeche bans uness omenwise noled. "
D lick Uinw This Cabnder befenw £03 g, e 0.7 ma .
ANALYTICAL RESULTS
Component Requestod Actual Pratacol Total Rabative Assay
Concentration Concantration Mathod Uncertainty Dates.
O 48.00 PFM 45.56 PPM 5] +-1.4% MST Tracoabie OB1472021 1
NITRIC OXIDE 45.00 FPM 45,04 PPM &1 +i- 1.4% NIST Traceabls M‘Iﬂ?ﬂ’ﬂ::xlgﬁ:
SULFUR DIDXIDE 45.00 PPM 44,68 PPM 1] +i-1.0% NIST Traceable OS1AR021, 08212021
CARBON MONCXIDE 1000 PFM 54,8 FPM G1 - 0.7% NIST Traceatin oai420
NITROGEN Balance
LSS a—rr=
CALIBRATION STANDARDS
Type Lot D Cylindar No Concantration Uncertainty Expiration Date
WTRM 20081120 CCTOS058 45,82 PPM NITRIC OXIDEMITROGEN e 1.0% Feb 012, 2025
PRM 12388 0585025 .51 FEM NITROGEN DIDKOERIR +-2.0% Fen 20, 2020
GMIS 407423838102 CC505581 4,348 PPM NITROGEN DIOXIDENTROGEN He2A Fob 18, 2023
NTRM 16011043 coaTiaTy 40,02 FPM SLLFUR DIOXIDEMITROGEN +-0.8% Jan 17, 2022
NTRM 14080118 CCadazrr 800.8 FPM CAREON MONDXIDEMITROGEN +-0.8% How I!I 2028
T2 SRU, PRU or RGM eled asave is oniy In relessncs tn the GMUS used in the sssay ard nol part of the s 2
ANALYTICAL EQUIFPMENT I
InstrumentMake/Model Analytical Principle Last Multipoint Callbration
Micolol 5700 AHRO801333 GO FTIR, A 03, 2021
Micolat 8700 AHROBO133S NO FTIR Ma@'zna:
Necolal 700 AHROS01333 NOZ FTIR Jum 3, 2021
hicalel 8700 AHROS01333 302
FTIR Jun 03, 2021

Triad Data Avallable Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4,73

The analytical test results reparted on this certificate relate only to
the cylinder number specified abave. This concludes tha test report.

Approved for Release

iACCRED EDl

CERT M

IoNAslliASYAL.

MULTI-POINT GAS TEST REPORT

Test Date  § Det 62022
Equipment : Modal :
Manufacturer :  Thermo Scie Serial Number :

Standard Gas Concentration lutor Detail
44.66 PRM h £
45.54

Humber

SEAB
EBDI43262

Multi-paint gas test dita

L
1201778117

Therma Sdentific
146
1180540071

Analyzer Display

Differonce
(ppm)

Reference Value (ppm)

Error | Percent Errer | [% Error |

Lovel |

1.5

55

ng fanga 50.0 pam

 Limik + 5%

Mulli-Point Gas Test Chart |

e

Anabyzer Display

Raference valus [ppm|
e haahyoesCinplay

Calculate by

Paga 1 of 1

tanms‘lu'muqu
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United Analyst and Engineering Consultant Co,, Lid.

Multl-point gas test data

S0l Udomauk 41, Sukhumat Anad, Bangshak, Phraknanang, Banghoil 10260
Tal 0 27 o 01 2763 2800 www, ftant.com E-mal nnt com
MULTI-POINT GAS TEST REPORT

Test Date : Feb 21,2023

Equipment : Gas Anatyzer {00} Model : 46

Manufacturer s Therma Scientific Serial Number s L301778117

Stapdard Gas Concentration Dilutor Detajl

Sulphur Dicxkde {50z} .08 PPM  Manufscturer Therma Scentific

Hitric Ouide (NO) 4594 PPM Mol 1461

Mathane {CH) - PPM  Serial Numiber 1180530071

Carbian Monaride (G0} agas PP

Cylingar Na. | EBD143262

Expiration Date ; Jun 20,2024

Analyzer | o I
Ref Vak i | it Errar | Percent Error|  [% Error ]
eference Vakie (ppm) il (opin) | Prone Ert -
Leval 1 [zen ] a0 0.0 = ) —
Level 2 [20.00% 10 ]
Level 3 [40.00% T 34
Le B | 306 29
;lﬂg\l_s__ﬁu 0% | 400 0.0
Famars ; Moasunng Fange 0.0 ppm 1.4
Accoptable Limt 1
50

E 4t 400

Ed T

&

B

g

B i

: - e

0 = o
] =
Refseence vl [pomi
Calculate by

MULTI-POINT GAS TEST REFORT

TestDate  : Oct6,2022
Equipment : Gag Anabyzer (C0) Model 1 481
Manufacturer 1 Thenmo Sclentific Serial Number ; 101778118
Standard Gas Concentration Dilutor Detail
Sulphur Digeide (505} 44,68 PPM Manufacturer Tharmo Sctific
Nitric Crade {NO] 45.54 PpM 1461
- FAM 1180540071
5848 M
y EBOL43262
Explration Date Jun 20,2024
Multi-point gas test data
Displ =
Reference Valus [ppm) nmn::;m';ﬂ ¥ | Difference Errar | Percant Error | (% Error ]
11 Jee [ (] 0.9 03 ]
Leyal 2 [20.00% i) 10 [ 4 [}
Level 3[4 1] 20 1 3. X}
Level 4 [60.00% 300 0. [X L LG
Lovel 5 [60,00% 400 40, T ] 33
+ Maasuring Range 50,0 ppm Avarage Differance (%) 67

Accuptabie Limit & 5%

'olnt Gas Test Chart

£ _san
= =
<
0 ke
n 0
Rederenca valut (peem)
—— Anwlyer Dinglay
. Calculate by
Page 1of 1

THAI METEOROLOGICAL DEPARTMENT

2353 Subhumvit, Bangow, Banghok (0260  Tel 081-434-2804.0-2350-046%

Calibration Certificate

wonanslaeauRy

Pags 1af 1 .
wnanslumun
.m - Airgas Speetalty Guses
I'gas Alrgas US4, LLC
., 30 United Drive
0 A Liguite company Durham, NC 2y
Airgatemm
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ4NISSE 1640103 Reference Number:  122-402136167-1
LW:::IT Number:  EB0143262 Cyfinder Volume: 1444 CF
aboratory: 124 - Durham [SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number, Bz2021 Valve Outlst: 880
Gas Code: CONO,NOX.802,BALN Cerlification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
i A by Prédocst |oc Axsay and Cerificarbon of Gasones Gasbiasen Stinderds (May 2012)” docmant EPA
BORR- 1B, usireg the eeamy Han
encansny g S50 There s e e i oy a
mesiTeche bsa uniess oftarwiss noled, E
D ek Live This e Dalow 803 | Le 0.7 meay 3
ANALYTICAL RESULTS
Component Requestod Actual Protatol  Total Rebative Assay
Caoncentration Concantration Method Uncertainty Dates
DX, 4500 FFM 4556 PRI G1 +i-1.4% MST Tracoatia 081472021, 06v21
NITRIC OXIDE 45.00 PFM 445,94 PPM a1 - 1.4% NIST Traceabie w!ﬁl:miﬁ:
SULFUR DICKIDE 45,00 PPM £4.58 FFM a1 +- 1.0% NIST Traceable CENAR0Z, 08212021
CARBON MONOXIDE 1000 PRM 548 PPM ] + 0.7% NIST Traceabls Pt
NITROGEN Bsdance
L —= = ==
CALIBRATION STANDARDS
pe Lot D Cylindor No Concentration Uncertainty E: Data
NTRM 20081120 CCT0S060 49,82 PPM NITRIC UXIDEMITROGEN -10% Feb 02, 2025
PRM 12355 0885025 5.81 PPM NITROGEN DIOKIOEIAIR e 2.0% Fel 20, 2020
GMIS 409423833102 CC505581 4,348 PPM NITROGEN DICXIDENTROGEN 2 Fok 18, 2023
:;:: :2:1‘;114: CCATIZT!  40.0G PPM SULFUR DIOXIDEMNTROGEN - 08% dun 17, 2022
11 CCE342TT  B00.5 PPM CAREON MONOXIDEMNITR:
The SREM, PR o RGM hated asove is only In relerence o the GMIS used in the. and nat H'IMMMEN b teriha
ANALYTICAL EQUIPMENT '
InstrumentMakeModel Analytical Principie Last Multipoint Callbration
Micolal 5700 AHRO801333 GO FTIR: Ao 03, 2027
hicolal 8700 AHRAB01333 MO FTIR o3 204
PaGeL ST00 AHROBL1SA MO FTIR lum 0, 202y
Pcals HADE01333 502
FTIR Jun 03, 2031
Triad Data Avallable Upan Requast
NOTES:PO #5221002807
GROSS WT: 28.40kg
NET WT: 4.73kg

The analytical test results reparted on this certificate relate only to
the cylinder number specified abave. This concludes tha test report.

Approved for Release

|ACCRED ED|
Lenm’sofamuqu‘

Issued by: Calibration & Test Section 1 Matecralogical Instruments Bureau
Date of [ssue 12 April, 202§ Centificutivg No. 20672
Puge : 1 of 7
Ohjent
Manufactures Ls
Typa Dt L E-LDE A0S  wind & and wired 4 o

Therrmnigromsd DMARTS matar D04 801
i Code Pt L ) wirid & and wind dirgct 20010221

Thanmoigromistens 19100280 20030087
Cuestormer and Enginearing fant Co.,Lid

1, Sukhumyt Road,
Jhike 10260

Cakipeation Condition 16 hPa

LT ma0n

STANOARD THERMOMETER
+“tesin, 1950 BAB

STANDARD BARDOMETER

Mr.

Mochanical Englncer

Anemomater

JAPAN CUALITY © ASSLIRANCE

Numbar 731241460

v [sensar TF

110730022 (58

drich : Dry No B3804 Wel Mo
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumuit, Bamgnn, Banghok 10260 Tel, 081-454-2504,0-2390-0463

The Result of Calibration

Wi S And Wind Direction Certification No. 20621
12 April, 2021 Model BNAKZ] SN 20010771 Puge : 2 of 7
Stancard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Vrassine | Vacumm| Presson Viloeity Correction
e (oches | inches | BPa e s
L.oa ' ¥ ¥ L1 “0.
a0z = ¥ 1y w2
m * = 4.5 050
T - z . 68 024
9.02 = - % 85 (LY
[REx - . = 8 022
[EE) - - . 15 [2]
Han . - (LR ) 02l
LRk i) - = - 165 052
2042 . L = 198 22
‘Wind Aloft Piolting Board.
LS DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o i}
- ] a0
180 180
21

Calitwated by © -

Me. Wateharapol Subwat

Machanical Enginect

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyil, Bangna, Bangkok 10360 Tol, 081-434-1R04 (239964

The Resultof Calibration

Bammier Modsl DRABST sin 20030061

Crertifieation Mo, 2062 |

12 Apeil, 2021 Paie 4 0f 7
Standard Barometer Tagiod Barometar Corréclian
Prassumn Preasure

1583 017

15T 211
HTe3 .z
75808 758.3 £.25
15815 66 4
15838 1587 401
75047 a8 437
THE-36 TER.T 43
15816 aA 423
7503 7583 4.2
18790 Tee 02
|ra 168 &8
757 40 ks 452
LAk 15T s
767.03 1574 a48
ST FLTA 44
T56.56 1568 0.26
5831 7660 a8
07 7564 036
557 188 o

Average

Calilrated by : _

M, Watcharapal Subwat

Mechanical Englnoer

THAI METEOROLOGICAL DEPARTMENT

4353 Bukhumbit, Bang, Bangkoh 102660 Tel, 08 1-454-TH04,0- 2309469

The Result of Calibration

Bvonmeler MEos! DISARE &in NGOG

Cenification No. 206/21

12 Apeil, 2021 Page : 3 af 7
Standard Barsmeter Trated Baramater Gerraalion
Pressutd Pressire
o wrn 021
103867 to0sg
0026 oGS 0
woian? o b
0.7R i 032
101108 wis 41
01 e 048
01106 WiE 44
i 030
IEL] 038
VO 035
100055 10163 a7
1000.78 10102 043
100923 10084 03t
1008.20 1o0ag 081
1008:53 0064 gat
100860 ool 03
100833 03
1008.15 035
0T a8 1007 6 032

Calibrited by
Wr, Wtcharapal Sabwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 031-454-2804,1-1399-0469

The Result of Calibration

Thermaigramétors Model OMA BTG e 18100206

Certification Mo,

12 Agril, 2021 Page ©°5 of 7
St Temperaiue Sersar Rapding
Tomp Teeding Cortectian
c © (=]
454 453 a4
46 210
159 00T

Me_ Watcharapol Subwat

Mechamical Exiglneer

I.Elﬂﬂ"li‘lijﬂ‘iﬂm.l


1733
Area Highlight


1733
Area Highlight


1733
Area Highlight


1733
Area Highlight



THAI METEOROLOGICAL DEPARTMENT

4153 Sukhumyit, Bangns, Banghok 10260 Tel, (51-454-2504 0-2390-040%

The Result of Calibration

aireters Marel DMA B75 ain 19100230

Therr

Cerfification Na, 20621

Page: 6ol 7

Standar st Sty Genace - Aaddng

Humidity Raadng Coreclion
e R e R, ¥ .
8428 18
fiz1a 20 D4
arad azd .68

s -

M. Watéhanipol . Subwat

Mechanical Engineer

tonanslueuny

%

’

SCARLET | TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Searlat Tech Lt herety certifies thint the Wi-21 wirebew anemormeter lisied below was thoeoughly
calibeaied, tested and inspecied following the siandard calibeation procesture {st-wl-21) and I
i o

within ¥ at ane

Client: Envir Service Co.; Lud,
Serial No.: 2205070106
Callbration Date: 2022/9/14
Calibration Expiry Date: 2023/3/13

R __The Result of Calibration
e VOIREIEY,
Measured Actual

Valus (m/s]
Lo

‘_ nEC 03 [ autss | b
Mmenpheric Actual Value Deiation Tolerance | Result
o5 [ 30011008 Pass

Environmaent conditions -
Nr emparature; 42 b
Helathve humidity__ S5 %
Static pressure: __10Z3_ kPa

Perfarmed by:

This cerficate mary not be publiveed o eproduced, sscept in full, ankss
chiaining permizson i wiitng form from Scarlet Tech Uil
4F.3, Mo. 347, 2t Sec., Hegig - Ad. Dnan Gist, Taipef Sty 204, Triwin

Date of Issue 12 April 2021 Certification No.206/21
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Certificate of Calibration
WL-21 Wireless Anemomeler

Scare et (sl hereby cirtiies (hat the WE-Z) wisilsy inermetes fs1eit beki way ihomoghly
calitrated, tested and bnspected following the standard calibrateon procedure [stowd 21) amd &
within manufacturer’s specification ot the time when the colibration i dosse.

Client: Envir Senvice Co,, Ltd,
Serlal No.: 2205070113
Calibration Date: 2022/9/14
Callbration Expiry Date: 2073/5/13

The Result of Calibration
Valocity
Misasured Deviation Tolerance Result
alue[mys)
L0 (X 0.8-11 Pan
Xl [ 122 i
51 . 4153 Pans
10 [ 80 o
f1¥] 0, 15105 P
18 0. | wano Pass
od Diroction
Measurod Valoe | Adual Vahe | Devistion Tokerance Result
a5 45" [] Al48 Pass
I 135" 1 13210 Pa
FETAR | EETET] Pz
356 315 1 NN [
358 (3 2 1T w3 o
Inspection | Adtisal Value | Devistion | Tolernce I Result |
Hom
[ 3w | msc | [T | 215235 | pams |
Atmosphoric Acual Value | Deviation Tolerance Teault
Pressure
Imspaction
1005 1005 o 10011018 Fass
Enviranment conditions ©
Air terpenture: 23 <
Relative humidiy: 55 %
Static progsurar 1073 kfa
Performed by:

This emrnificate sy ned be pubilihed or reproduend, sespt in Tull, unkes:
abitaining permisiian In writing barm from Scadt Fech (e
AR-J, o, M7, Ind Sec, Mepiu L. 1d., D Dl Teipes Oty 206, T
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IMNEVATIVE INSTRUMERT CALINATION EAD INKOVATIVE INSTRUMUNT CALIBRATIEN LAY

IRRCVATIVE BNSTI MERT OO LTEL MEAR DFFICE THREWATIVE INSTIERERT €00 L TER HEAT W FICE
L0 MOMH N, WO SLINTIN AR L TANIIR 1Ak T 138 MY L, RO RETINARCIR R 1) TAMBOS BANG B AED
AMPIOE BANG PHLESAMLT FRALAN PROVDSCT ko THARAND AMPIIOE BAND PHLTSAMUT PRAKAN FROVINCE 105468 THAILAND
TEL. (031 8-804 AN (06031 147140 TEL. (580311438001 FAXC 186021167140 Pl
Page 3.
Certificute of Calibrution Ceriifiente No « 22-AUT-406
Cavtamer Request No | Req-2022-1080
Name © URNTTED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-400 Sound presvuce fevel Callbratian Resuits 1 Without Adjuscmen
ooLTD Requieat No : Riser 2022- 1080 Calibrution Range | Without Adj (B} (am) v o
Address. + M1'Sai Udamsak 41, Sukhumyit Road, Bangehak, am) Mensured Error Measwred Error i =dBy Class 1 ( = i)
Prakanong. Banghok 10260 o B | 100K He 512 L - - [0 025
114 8/ 10 He 11351 119 - = 011 028
Unit Under Calibration Detuils
Meusurgment them : Acoustic Calibrator Cliss. !
Mansficrarer : SVANTEK Range < 94, 1448/ 1000 He Frequency of Sound pressure level
Miclel $ SV 35A it i L Calibration Range Withaut Adjustmat Adjurtment UmH.lint_\’ Accaptuser Un:d:
Serial Numbor 7249 iHa) Measured (Hz) | - Ereor (%) | Measured (He) | Ervor (%) [ =%} Class | (= %)
o AR EFM. 1002481 U4 dB ¢ 1000 Hr 100.00 0,01 - - 010 070
104 dB 7 1000 He 106100 0,00 - - 010 00
Calibration Enyironment sod Details
- 20 ;.
Tempersture f8:22C) Totat Harmanle Distortion plus Nolse of Saand pressire kevel (THDN %)
Humidiey =50 £ 20 %RH ) Cnlibration Range Without Adjustment Adjustment Uncertality | Accvpianes Uil
Bammeiric Pressure 01013 = [0.0 hPa ) iz Measured (%) Mawurod | %) (=%) w1 { = %)
Received Dute £ F5 Jung 2022 G gl 1000 Ha (R . A 15
Galfantian Date il iy 222 114 487 100 He P 040 15
Locstion of Calibeition : LAB | Acoustic
Calibration Procedure-  In-house: method CP-ACT-42 based on TEC A0942:2017 Electoacauatics - Sound calibmaiors s
Madel Serial Number Traceahio Tiae Calibrution Acompinocs Himlt was SECUSS 3011 Eles
Sound Calibirmior SV ISA SR07G EE1 30 May 2023 The eallbrasinn trais enchide the rallwyir peesn somtin
THD Multimetes 2015 1047765 NIMT 2 Febeuary 2023 Tl el cslas e s el st
End of Callbration
‘Traceahillny Thia cenificite providoes irceability of messurement w recopnized nationnl stndand, snd b the

reafizazion of the intemational System of Units (511

Note

The reporied unceriaanty in based rm siandand uncertainty multiplied by the Covernge Factor k=2, praviding a level of

canfidenca npproximaicly 954

Calibrated By ¢ - Apgroved 8y : ]
Mr, Moppudon L isrigar] M. Pacit Muthavarn
Service Calibration Engineer Calibration Engineer Superyisar
tasae Dt : 1 duly 2022
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TNDVATIVE ENSTREMENT CALIIATIN 1 NP ATIVE INSTRUMENT CALISKATHIY LA

'

IV A TIVE INTRLMENT U0, LEL EAD 0T DN A TTVE INSTRUNEST (0 LT0BEAD P E

000 ALY 10, 00 SR TINARETN 11 EAMININ AR KA T U 11 SO SUNTINAKGRS || TAMPN A0 KALT:

AMTTION: TGS YL BAMETT PRAKANK PREWTCE 19040 THARLAND APV TRARE P SAMIETT PICARAT PIEIY ST 1840 TIARLAND

T U0 1113801 PAX SRR 10T 1L T BBl A (b2 i

S
Pape 10
Cartilisats ul Caliiesitan Cartificain N TeALT-0RS
- B No Mgy 01240004
) 1. indication at the calibration check frequency
ame UMITEDY ANALYST ANCHENCHNEERTNG CONSULTANT COLLTIN Cortifiente No: 12-ACT-114 DT Futiag Wefre Adjus e
Naminat v Acoeptance
Natren WS Ui 41, Sifkbamil Woest, Bangchak, Pradfomong, Aeaghch Wegmeit Mo Hed 2120004 T Lt = — == — UNCERTAINTY o
AL e U i
10360
- Calibrainr Setting il i i qimy fitn i s [EL ]
TR — 000 H2 13200 41 1LIKS 19 015 i39 () (20 i
kaait miy SSaind Lt Mt ViR Clke s T Sourd uiiea R, Modsl 5V 354, SNSRI
Blaimatactarer © LARSIN (AVES Micrighuine Mided | V754D
Modet Lura Microphune S AZAATS .
g 2. Salf-generated nolse, Microphone Instalied
Sortal Namhar 0530 Premuplifier Mokl - 'RMLTIU UL Setiing i i
Meaim INCERTAL
w UAEEFM OS2 Premplifier &N | 0737 PAST. 13118 A
Menalizion ) an Irastiment S« Ll LUE Welyhting dmy (= dlk
Calibruthon Envirommest und el A ) o
Temperae Hicesle
3. Sall- ated noise, Microphans i i
Humnidhry L RN R -generated noise, Microphane replaced by the electrical input signal device
U Sesting
Fanmmeiri Fressww T0ES WP £ 10 hitw, Memured | UNCERTAINTY
FAST /37130
Hecewvel o {4 demmary 20023
U Welyhtieg ) 1=l
Calibrated Dt 21 dnisity 20
A ny A0)
Catibeaoon Procedues: livhouse st CF-SLMO) basanl o0 [EC 81872-3 - 2013 Slecoroacountics - Somd leval meters = Faet 3 Periadic seis
C sy 019
Lacaton of Calibranm Lt Acemsalic
¢ ite 30
Mefervace Standand
[— Nrasa Mot N e califestisn Travailicy #, Acoustic signal test of frequency weightings |Without Windscreen)
Simmdarsd Micsmans A 0N L] 15 September X013 S ULCSetting btk uncrmmaTy | T
Maitilimquenay Calibisioe Qustt Dl EFADDS 14 Juse 22 15 Welghting Respane comw Limily
= FAST/ X138 A © i =
Auli funerane Srantes Svandn| 13 1 Dicioiber 2022 WK Eleciric ST Seting wam any P [ExL 1 frdmp
ke
128 6 an an 0o s 28
. y plicd B the Covenups Factor & = 2. jirividing u Il s confidenes appamanly 554 ol o 25 0 7 =
A e 04 12 0l 060 3
Wl 4l A1 it um 3
Calibrasmi - Apprssid Ry 1
Wi Nuppadon | semgart . Pacht Mathirnm
Calibnuies O Tiees Clibwatsen Engineer Supervisar
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INNOVATIVE NS TRUSIEN | CALIBIRATION LAN

INNOVATIVE I8 MUMERT O LT AR O

Page

Clnifiesss No 13T
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5. Electrical signal test of frequency welghtings, Weighting netwark respone with refative to 1 kHz

VU Setting exiatin frams +urinis Fropeeney Aceptanc
UNCERTAINTY

FAST ) 37100 ‘Welghting Wespone curve

S0 satting [ i un) cram
b a3 01 a
125 He ) an At I
260 It al o al 15
U He Al an <L 13
104 He 0.0 an o 0.z L4
200 Ha i an an 2D
4000 He (] an no i
i Ha “at R oo s
V60N s al m 4

& Frequency and time weightings at 1kHz

VUL Setting sTh Accrptance
UNCERTAINTY
FAST ) J7-iW REF ERR Limis
VLC Weighting ddany [Cl Ay (R3] [ di)
A pIZE Lian wn 3
« 1 ln on nr nl
4w 1 oau a1
UL Setiing TR Miunsal Avtrpteney
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Y1381 A REF wic KRR Ll
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Cstificae W FTACTOS
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9, Laval linearity ding the |evel rangs control

U Senl ST Advepianse
CERTAINTY
FAST A HEF Limin
ULL Range iy Lxdn 1wty
411 14 5] 1
308 0
14 1140 [ K
10, Torie burst resporise.
ST0 | Amticipated Memvmred Acieptune
UNCERTAINTY
Tanhura Lo FRR Limit
UL Theie Resperiiv. i) T iy A +dm)
a0 1350 150 na i
Fast ] 1AL e i “i.-23
10,0 -3
FiL 126 a1 U
£ (5]
2 w0 HE 0 =1, <511
E 1290 e [ |
] 10,0 08 1 1028
035 10011 W ol 15,50
11. Peak € Sound lovel
U Setiieg Amticipated Aeseptancs
UNCERTAINTY
FAST 05142 REF Ll
STI Seting il i {adm (= dil
Compleeayele 1366 A1) i
Foovtone Ball exele 136 RE] 2
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il [
Final 140
Deviatid i ol w
8. Level lingarity on thé reference level range
UL Setting Astivipsted Deviation Acceptance
FAST I A/ 37139 REF ue PRI ey Lt
ST0 R it ) ity (e Ly
B s T o T
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IR ATV IBSTILSIENT CALIBRATION AR

INMI A TIVE ESTIAN - LT HEAL GFFE &

TN RS0 RENTIMAKTIRE |1 FAMBCIN AN KA

AMITALHE MANES FHLL SAMTLT IIAKAN INATVINC Y 111288 TIAILANTY

(R

Curtiflexie Mo
Reyues b i 2200004
12. Overload indication
A Sesting e
UINCERTAINTY
FAST (& / 31139 Llm#
ST Sening any (=B
Pusitive me-half eyl lazi
Neyserve onetailf ke 1z
Devimtid u

13, High Level Stability

UL St Aemared Argeptascy
UNCERTAINTY
FAST A TIITR e Limit
ST Setting [CCH = ait) L
Bl 1380
Fimal (1)
Deylpiea [ [ (5}

End of Centifical
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INNOVATIVE IS TRUMENT CALIBRATION LAR INMMON ATTVE I TRLMENT U ALIBRATICN L AT

TN A TIVE PUSTIUMENT 1, LT BEAD OFFICE INNOVATIVE (SSTHUMERT (0L LT HEAD (SVEE
AR 3 BOEEUNTINAKTIRN | TAMEIREANT) KAE LMY 17, BOEALNTIMAKGRE |8 TAMIION BANG KA,
AMITACH AN PHELSARILT IIARAN PHORINEY 11825 THAIL AN ASIITALI IAPE FHED SARLIT IOARAN PREING I 1058 THAIL AR
o 1AShine) P 680021 LT AL k2011 | A (BB )
Certificate of Calibration el BERETN
/- IEexiiest Mo Hog- 20020095
Hame T ANALYET AND ENGINEERING CORSLLTANT CO.LTD Cortlieass Nox TEACT4H0 i L
UUC Setting Namimal Tiafiurs Adjust Al Ascepesnce
Address 81 S Udpmauk 41, Sukhumys #ued, Bangotak, Primoong. langiok Request No 1 R 20270655 UNCERTAINTY :
FAST [ A 31139 Leved uue ERR nue ERR Lt
107260
Calibrsinr Sefting ity i i s} iy i £aEy (=l
it Vnides Caliliratiss Detaily 100 bz 15000 1y 1k ~ans 1134 ('t (=] aj
Mesuremant irem Sound L Mgter Micripbie Clas 1 3 Hoie Aot sesitivity was estrsfnined by the e of Sourd Cofbratny Besnil §4ANTEE. Model SY 350, §
Marnlisturer LARSON DAVES Micrmphitne WMoilel ©/ TISAM
el [E12] Microphnns SN .
2. Self-generated nolse, Microphons installed
Setial Number it Pressliflis Nicded - PRAILSTIC VTOC bt
it + UAREFM07 356 Premmplificr S4 . 0723801 PAST S 37198 M LT INTY
Seclition [ et St © Uil N Wekghting Jt (=
Cafibration Eaviranment and Detais A e ain
Tenperie N oERe
ity i 3. Salf-gererated nolse, Mio one replaced by the electrical input signal device
VUL Setring
Hanmeit: Preveats TS it 1)ty Mewred | UNCERTAINTY
FAST 710
Mecehved thatd 14 Aatiry 2073
UL Welghtin [ 1= i)
Culibvatas ule 20 Jamawy 30 .
A A ol
Cafibvaiion s -t rheshond €500 s n JEC 610723 - 2013 Elestrosmsthes - Sound kevel sesers - Fart 3: Pesiodk tests
(8 pL%! o
Hoeatlion b Calibration Le Apaustic
z ol
Hetervace Standard
Instnumen Mramd e SN han callbeation Fracibility 4. Aoustic signal test of fraquenc itk Without Windscrsen|
Steated Micruphune GHAS AN [ e 15 September 2T GRAR Tevlation from varime Froguency Actefitance
VUC Setting UNCERTAINTY
uniiroguensy ¢ alibessoc Qoo Quesrcal EF AR 14 June 22 Tsi Weightlng Respene curve Limir
f— Smnush Seando| 111 TR Cppuiber 2002 WK Elseeie i T 2 ] £ (S e
STD Satting ik (it i) N B
ede
123 Mz 4l 0 o a3 0
The regiteed imcestsiiy is baved on shindaer sncenuiniy muhiplicd by the Caverage Facter & = 2, providing a bevel of confidmce appremimately 93 % e e - = e =
000 1z L 4 [ i A
B Ha ne us na am 3

Calibestid By : - Approved By @ -

M. Moppuidon Lustigan Me. Pl Mistbaviirn.
Caibwatinn (e Calibration Engineer Stpersiser
T Date : 21 Jamary 22
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AKIPIIEIE AT FHILTSAMLT PICKAN FRGYING | 1148 TIAILAND e AMPHILIE IS PIELLSAML T PRAKAN PREY T 10840 THATL ANDY
THL (0021 AR A b i T 1EL 31 bS] PAR o1 174
Pag: 0
Cerificain Ko THACT-0% Certificat Ho AT
[rem e 2023000 Higeesit Mo e 3010005
7. Lang Term Stahility
5, Electrical signal test of frequency weightings, Welghting netwark respone with relatlve to 1 kHz VUL Setting Mexaral
VU Setriny Deviarisn frum varbm Freyuesey Aceeptasce AT rm 14 =
£ sy unciraTy | FAST (A1 3100 i
1A W
FAST | 7118 clgiing Respaas curve STH Saiiing A ddm i+ 8y
STTh 50 A €y 3 i
SO, ! 3 e i Inbiat n4n
3 Hi sz ol ug
Firtal naa
128 e “l oo na
teviated [ o i
250 Kz 1 o ne
0 e -l (0 e 03 8. Level linearity on the reference level range
1000 142 o o o uz " VL Sutiing Amtlcipated Deiation Agceptasce
= USCERTAINTY
RLTEH s o (] L ENST [ RLTTHOP REF KRR Limir
A0 (1] 0 (] £X 4R Leid i [ £dly (=i
e e Al [ i} A i Ll e s u
[BE M 1340 e N
10O Ha 0l At [
(3400 &) 130 e [
& Froquency and time welghtings at liciz B 14 [T Wl m
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# ]
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i ) 162 o [ L
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INRCATIVE TRETILMERNT CALUBILA TION £AT
MRV ATIVE BESTILMERT €0 L1 HEAD ORICE

7430 NI Y SO SUNTINAKTNN 1) TAMBON AN KD

e

FUAR LSS T FIARCAN Fib e
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D A 3 1

axm
CaianAtEH LamnIay
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(TR
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9. Lewel linearity including the level range control
UL Secting. 510 Measursil Ateeptuncs
FAST A HEF ERR Limis
ULL Bange ramy sy Al (=am
e 413 [ [
300 s
14 1140 ] Ll
10. Tane Burst rasponse
VUL Senting S0 | Asticpated Meavred Asecptance
UNCERTAINTY
A 3130 Tamghurst el e ERR ]
UUIE Tiave Respony Tl il iy 1y [2am Al
204 1358 1350 .
Fan 1 () ] 1,28
013 [T [F 01
200 125 (B Al [
Stow a3
2 1K ] i3 oL
10 B an '
sEL | WD 1m0 an st
018 1oy wan -t +13, 450
11. Peak € Sound level
LUC Setiiig P teecptunce
ENCERTAINTY
FAST /195142 HEF Limsit
ST Saiting {d#) 1+ dBl (=dH)
Cirplots syele a4 0
Ponmive Rall syeie 13tid 1382 030 2 1
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IRRGVATIVE INSTRUMENT CALIEIATION LAR
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Page 10

Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Certifieate No 1 22-ACT-100

& Soi Udomsuk 41, Sl Roadt, Baagehak, Mrubanong. Bangkod.
1020

Reguest No: Reg-2022-0250

Uit Under Callbration Detadls

Memsutzment flem Sound Lovel Meser Micmpheae Cless - 2

Manuficturer LARSON DAVIS Mictoghone Model = 175404
Moaded 1 LTl Micrnphone SN 128558
Sewial Nembar © 0Rse02 Proamplifier Model . PRAM12T2C
] + LIAE EFMLINS2564 Preamplifier &N - 07140
Resolusion Ui a8 Intrumcnt Saams s Used

Calibration Envieonmont sl Details

Tospeniture SRR
Humidity tSDRH N NHE
Harcenetric fressuse £ 101 hita 1 ki
Riculuied Thule + 10 Tunusey 30623
Calihraied Dune + 11 Fehruary 2003
Clifiatos Prococka + In-house method CP-SLM-01 besed on 16E 616723 1 2007 Blectroacoustics - Sownd level meters - Par 3= Pesjodic jesi
Location of Calfrmtion Lab Apoestic
Hefirense Standard
Erstrmeat Brand Pelodel BN e cnlibrution. Tragehilizy
Stasutard Microphune GRAS AN 188273 15 Sepicmber 2017 GRAs
Mubsilrogaency Oalitmior s [r— EFABNZ i lune st
Audin Gensrany Svanick Seandit] 131 1 Ciiher 2022 WK Electric
Note
The ropartod uncertsiety is hased 1 ey mmaiplied by s Covomge = 3, providiing u level of condlienee sppens sty 55 34
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Approviad By -

M. Pacit Mathavars
Calihratace Oificer Cailimtlin Enghocer Saperisar
Tnsuie Date : 11 Febmary 2022
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1. Indication at the calibration check frequericy
UE Selting Nominal Befarg Adjisst Adjst Acceptancy
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TEL. s 21 Hi-SRele | FAX ¢ TEL: (621 o | FAX 1600
Lentifieate No BACT-103 SUIWIESy, A
R g 334230 BequsstNe  + Weqr 2241230
7. Long Term Stability
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TECHNOLOGY FROMOTION ASSOCIATION (THAILANI-JAPAN)

pac- 32
EALINRATIIN 034

CertNo.; 2ICH1441

Page.: Tefd
Certificate of Calibration
Equipment : pH Matar
Manufacturer : Hewisa
Model : LAQUA-PH210
Serial No. : HATGO0CE
1D Na. ¢ UAE EFM.201/25684(EFM pH.00/84)
Condition As-Received: Used ltem
Received Date © 20 October 2032
Calibration Date © 21 Octobar 2022
Reference ¢ 2210-0624WSC-2
Submitted by : Urilad Analyst and Engingering Conaultant Co, Lid.

3 Soi Ugomsuk 41, Sukhurmvt Road, Bargohak,
Phrakhanong, Banghkok 10260

Ambient Temperaturs : (25 + 25) *C
Relative Humidity : (60 + 16} %
Callbration Procedure It - house. method

« CP-CHS by direct measurament with standard
voltage calibrator and direct measursment with
certified refarenca matarial (CRM)

« CP-CHE by comparison with standard thormomeber

Callbrated by - Walalak Sirithean

Approvod by :
Approved Signalony

(/) Males Butkniea
{ ) Saithlp Meangmsi
{ ) warakorn Lerngagirakul

Issue Date : 26 October 2022

The U inthes ave for o confid probahbility of 95 %

wnanslueuny

A D04B6D2

Cert.No.: 22CH1441
Page.: 3of3d
Calibration Results
Function | pH Measuremeant
Performing three butfers standard curve by using buffer neminal pH (4,747, 10}

Unit Under Standard pH Actual pH | Actual mV Uncaertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measuremant|  factor
(mv) () k
pH Electroda 4.008 4,01 1446 00085 205
SN 991FD1ES 6.987 6.99 263 0.011 2.00
G887 .00 287 0.011 200
10.008 10,01 -203.3 0.0085 2.00

Function : Temperature Measurement
(*) Without adjustmant

This. was with Prabe;

- Model © 9852

- Seriaf No, B91F0169

Cmension of probe;

= Length : 03 e

= Ciameler 18 mm,

= Immersion Depth | 80 mim.

= uuc* Ervor Uncertainty of | Coverage

Point Temperatura Reading measurement factor
(¢ tec) (°c) (*C) (£'c) ke
250 25.000 249 -0.100 013 2.00
30.0 30.001 28 -0.101 013 200
36,0 34.009 34.8 -0.000 013 200

Remark : = UUC* = Unit Under Calibration

The raported uncerainty of measuement was based on a standard uncertainty mulliplied by a coverage
factor &, providing & level of confidence of approximately 85 %,

-glo-

wnaslumuay
a1132039

N
Cert.No.:  22CHT440
Page: 2af3
Condition of this callbration result
1, Referance Standard Instrumen!

Instrument SerlalNo, 1D No. Cert. No. Dus Date
1) Document Process Callbrator 54030042 130RC118 22E2TE9 24 Aug 2023
2| Raf. Siendard Thermometar 4082054 110RCO44 211120 26 Ot 2022

Thie carfification is tracasble 1o the International System of Unil mairtained at-
- Traceable to Nations! Institute of Metrsiogy (Thailand), NIMT

2 Certilied Redorence Materials The measurament resuls are racesable 1o 51 through CPA chem Lid.,
ANSE-ASO National Accraditation Board, Accradited Ne. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem TBASGS 01 Jan 2024
pH B.887 CPA chem 823322 20 June 2023
pH 10,008 CPA chem 23322 20, Jun= 2023

3. Thie cariificate ks valid anly to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measuremant

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

Mominal | Standard Uncortainty of | Coverage
Unit Under Valug Voltage Actual Reading Measurament factor
C Input
Lmv k
pH my mv pH (e
pH. Matar 4.00 17748 | 1775 a0t 0.058 2,00
SIN- HATGO00S 7,00 0.00 ap 702 0.058 200
7.00 0.00 00 702 0.058 2.00
10.00 17748 | -AT76 1001 0.058 200
lay
ail 391]16

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVIC

F34/4 PATTANAKARN ROAD SO1 K, SUANLUANG, JLUANG BANGEOK 10250

THL 037173000 FAX. 112

Cart.No.: 22TW232

Page.: 10f 2
Certificate of Testing
Equipment : DO Meter
Manufacturer ; Horiba
Maodel : LAQUA-DO21D
Serlal No. ¢ HE1DO0o8
1D No. UAE EFM.207/2554(EFM.00.02084)
Ruceived Data : 20 Oclober 2022
Test Date : 20 October 2022
Reference : 2210-D64WSC-5
Submitted by : United Analyst-and Engineering Cansuliant Ce, Ltd

3 Sol Udomsuk 41, Sukhumvit Roed
Bangchak, Phrakhanong, Bangkok 10280

L v : Tamg {2545)°C
Humidity (50 + 20) %
Test Procedure ; - house: method | CR-CHE

by Comparison Techniqua with Azide Modificaion Mamod

Tested by © Warakom Lomgagtrahul

Approved by |
Approved Signatory

{/) Malea Butkrusa
[} Saithip Meangmai
[ ) Warakorn Lerngagirakul

Issue Data : 2 Nevenber 2022

wnaslumuna
o 0300523
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Cort.No,: 22TwW232
Page.; 20f 2

Condition of this reault of calibration

1. Refarence Standard |nstruments
This.cartificaticn s traceabls 1o the Infernational System of Unit through the: rafarence-standards

of Industrial C; Canter, T gy Promation i {Thailand-Japarn}
Instruments Serlal No, 1B Ne. Certificate No. Due Date
1) Burstls - 130BL10 HOE1388 25 Mar 2023
2) Baiance 1126143764 140RC0O04 2ZMME0 20 Sep 2023
2. Standard Material ;-
Material Manufacturer Lot.No. Assay
Sodum Thiowullate pentahydrate March AM1783216 100.2%
Result : Oxygen Meter A With Air 100 %
Dissolved Oxygen Probe Mo.: SK1BO020
Titration Method DO Meter
Standard Deviation
[Azide Medification Method) Reading
(mgh.) {maiL} (mgiL)
Bz B3 0.027

This repen was certified only for the instnement we tesled. It is allowsble to use for study
the system efficiency, The envirenmental Imgpact control and present to ceganization it may concerned
Intend to use for advertising and referral punpese is prohibitad. This report miy not be reproduced
other in full without written spproval of the |aborstory

-olo-
-
'
enaslumugy
a 1133325
Egqulpment DO Mater with Sensor Cert. No.: 22LM150
Conditlon As-Received :  Used ltam Page.: 2.0f 2
Reference ; 2210-0ES4WSC-10
Procedure Used :-
Calibration were conducled using in-hause CP-OTO o ison with
Indusirial Platinum LU { IPRT j Inta Temp Bath,
The temperature scale used was based on |TS-80.
Condition of this rasult of calibration
1. Roference standard instrumant:-
I ment Model Serlal No. Cert, No. Due Date
1} Digital Theemomedar 1523 3240078 271248 02 Mar 2023
2. This cedificate is vabd ooly 1o the ilem calibrated on date and place of callbration,
3. This centification s traceable fo the International System of Unit
Result of Calibration :- {* ) Without Adjusiment
Funetion:  Tempersturs measurement.
This i was with sensor, Sil.: SK1B0020
C fard uue Covarage
Paint Depth | Temperature | Reading o Hneertal Factor
ey { mm ) {€) [C) (1€ () L3
250 100 25,000 24.8 0,200 018 2.00
300 100 30,0085 208 0205 0.18 2.00
360 100 35,001 348 0201 D6 2.00

UUC* ; Unit Under Calibration

The reported uncertainty of measuremant was based on a standard uncertainty mudtiplied by a
coverage factor k, providing @ lovel of confidence of approximatety 85 %.

-olle-

wnaslumuny
a 113M68

TE

THRCH MY PROMOTION ASSOCIATION (TH.

CALINBATION AND

LANI-JAPAN)

XTING VoS

AN JANG ANGKOK
wini

CTHLPENEA TY SERVICES 3 EQUI

T RAX 1

Carl. No.: 22UM150

Page:: 1 of 2
Certificate of Calibration

Equipment : DO Mater with Sengar

Manufacturer Haorlba

Model : LAQUA-DOZ10

Serlal No. : HE 100008

1D Ne. & UAE.EFM.207/2564(EFM DO.08/B4)

Submitted by : United Anatyst ang Engineering Consultant G, Ltd.

3 S Udomeuk 41, Sukhumyil Reoad,
Bangechak, Pheakhanong,
Bangkok 10260

Location : TPA On Site Calibration Laboratary.
Recsived Order : 20 October 2022

Calibrated Date : 31 October 2022

Amblent Temperature © [26=10)°C

Relative Humidity : {50°=30)%

AC Line Voltage : (220222 )V

Calibrated by : Preecha Hishib

Approved by :

Appraved Signatory
{ Pomithigpa Tameyakul

{7 ) Malee Butkruea

() Suwit Imjsi

Issue Date ; 1 Movember 2022

enaslumuRy
A DD45814

INOLOGY PROMOTION ASSOCIATION (THAILAND-,
RPORATE SERVICES 5 BQUIFMENT CALIBRATEON AND TESTENG
B304 PATTANAKANN ROAD S0 ANLLANG, STARLEANT HANIKER HIL
TIL 1121 K21 FAX -2

WOC-TIES-TESTTOR
' CALINRATTEM ion

Cert.No.: 22CH 1436

Page: 1 of 3
Certificate of Calibration
Equipmant : Corductivily Moter
Manufacturer : Horiba
Modal : LAQUA-EC210
Sertal No. : HEOKO0GS
1D No. : UAE EFM.204/2564(EFM.SCT 0964)
Condition As-Received: Used Hem
Received Date ; 20 Oclober 2022
Calibration Date ; 20 Oclober 2022
Reference : 2210-DE8WSC-5
Submitted by Unitad Analyst and Engineening Consultant o, Lid,

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

Amblent Temparature : 25 2 25) ¢
Relative Humidity : (50 = 15)%
Callbration Procedurs: In -heause method ;

- CP-CHE by direcl measurement
with certifiad reference matgrial (CRM)
- CP-CHA by comparison wilh standard thermometar

Calibrated by : Waraknen Lemgagtrakisd

Approved by :
Approved Signatary
(/yMales Buikiiea
| FSalnlp Meangmai
{ ) Warakarn Lemgagtrakul

Issue Date : 26 Otober 2022

The Lncertainthis are for i confld

wnaslunuay
A 0048605
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CertNo.: 22CH1436 Cert.No.: 22CH1438

Page: 3o 3
Page.: 2of 3
Condition of this result of calibration Function : Temperature Measurement
1. Raference Standard Instrument -« {*) Without adjustment
Instrument Serial No 10 Mo, Cartificate No. Due date This was with Probe;
1) Thermomelar 1963678  130RCO95 2211140 12 Sep 2023 - Modal : 9383
2} Raf. Sid. Tharmomater 4982054 11DRCO44 211201 26 Oct 2022 - Sesial No. ; SBOMOGEE
This cerlification |& traceable 1o the Intemallonal Syslem of Unit maintained al:- Dimenston of probe;
- Traceabie 1o National Instiite of Melrology (Thaitand), NIMT - Langth : 13 mm
2. Certified Refarence Matarials - = Biametar : 0 mm
- Conduetivity calibeation solution, CPA chem Ltd,, The messursment rasulis aré tracaable 1o 81 imersonDepth:  _90.__mm,
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Calibration Standard uuc* Uncertainty of | Coverage
Conductivity Solut ufact .
ug olutlon Manutacturer LetNo, Exp. dale Point Temporature Reading Error Messurement | factor
1413.0_uSlem GPA Chem 623328 20 June 2023 " o & e £ i
12,880 mSicm CPA Chem 823328 20 Juna 2023 ks 2l 2 & S
. B it o seitior ) Water ath (2540.4 %6 250 26.001 25,0 -0.001 013 2.00
3. This ceriificate is valid only 1o the item callbrater on date and place of calibestion. 300 30,001 30,0 0001 13 2.00
350 35.008 350 -0.003 013 2.00
Calibration_resuits
Function : Conductivity Measuremant Remark : - UUC* = Unit Under Calibration
(") After Adjustmentat 1413.0 pSicm
c Serial No.: The: reported uncerainly-of measurement was based on & standard uncartainty multiplied by 8 soverage
factor k, - providing a level of confidence of approxamately 95 %.
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution uuc* Reading uue* Reading of Measurement factor el
(%) R
1413.0 uSiem 1323 pSiem 1412 uSiem 9.2 uSlem 200
12,880 miSicm 11,75 mSiom 12,60 mSiem 0086 mSicm 2.00

Remark = WUC™ = Unit Under Calibration

wnms'lumugu tanms'laimugu
a113%034 21132033

TECHNOLOGY PROMOTION ASSOUIATION (THAILANDJAPAN)

COMPCIRATE SERVICES % EQUIFMERT CALIBRATIC g
S PATTAME ARR ROAL S0 1R SUANLUANG, SUAN
THL O-T71 7300024 FAX: 0-2710:0484

CertNo.: Z3F1402

Page: Zof 2
% & = Certificate No, 1 Z3F1402
Certificate of Calibration e
Be Regult of callbration:: Without Range ; 0 k0 o 36 inH:0
Funetion:- Pregsure Measursment Scale Intprval ; 0,1 InHzC{ The Fifth Estimate )
Increasing Pressurs
Equipmant : 14 Tubs Mancmtor
s car i il
e e Ths ceificata may no bs raptoduosd olver than i
exzenl wim the prior wiitien appeoyal of the head of i M i L o sida aE Eitiie
Low-port side
Modal 1221-36- WM Corperite Sarvices 3. Equipment Calinton sra Testing Servioes (Inth0) o STy et forip
Sarial Na. - ok o0 .00 a.0a o.00
1D Ne. UAE.EFM 1BOZ561 200 100 -1.00 2,00 .00
400 2.00 200 <00 .00
Condition As-Recelved: Lsod ltam 800 $00 A0 §.00 o00
Received Dal 26 Al 2021 800 4.00 400 800 Q.00
. - A 10.00 5.00 400 10.00 o0
Galibeation Date: o May 4021 508 A o e e
14.00 7.00 42 14.02 oo
28040703 : United Anilyst and Enginearing Gansuitanl:Co, L1, 0
Rofarence 2304-0TOIWEC Submintod by: ni 1yl 0| I} brsod b oy s s
Amblent Temperature; (2 22 | °C 1800 902 Y 18.06 0.08
81 Sol Udommsuk 41, Sukbumwi Road, Bangchak, "
ekt Hidltyt (5 18 )% 20.00 10,02 10,04 2008 008
Phirktarong, Bangkok 10260 2,00 11,00 11.04 22.04 0.0
Atmospheric Pressure: 1070 méar 2400 1202 12,08 24,08 008
26,00 13,02 “13.08 26.08 0.08
Procuddre used:  Tha calirbion Wis conductsn by difect somparsan mefhiod againgt Prasium Mansunng instumeants s Tins 1i04 o e
liv procedine GP-RG4, using * DKD-R -1 ; Casbralion of Pressure =
el s ' 30.00 16.02 502 20,04 004
et o 3200 1600 82 202 ooz
Candition of this resuft of calibration 34,00 17,00 -17.00 3400 .00
13 ! 14
1;Rofarance sandards inslumants i 17.06 1768 5.04 o
estiunent todel oL Hoy Cartilcais, o, Gus Bate The uncertainty of messurement was 111 InH,0
1) Pressare Caltimtor PCI0GR 1188 MP-p137.22 24 Aug 093 *ULE = Unit Under Calibration
2 Thia fasult of calbration was mads on requested at Me paint speciiied by customes TAP = High-pan slde - Low-port side
Thi reportad uncestanty of measuramant wes basad on a standard uncartainty mulbpled
SBcaant coniierienectal e Y k.= 4 RI4G2A Inke by & coverage factor k=2, providing @ lovel of confidance of approximately 95 %
4. Tra Instrument was wsad caan 3ir 88 pressu mosda,
5. This Instrument wais caliratad by apgiied passun %o Righ-port [+ sde and low-pon {-) sida open 10 Blmsepnadc pressirn -olo-
8, This inatrument wiis installid In vortical orentation snd fop of tha pressum poft wes Lsed 38 tho misrncs vl
1. Tha corfificate s vaid only 10 the lem calibraled on date-and place of calibratan.
8. This Cartification is iroceatie to e InMernational System of LInit maimasnsd -
tiatignal Instilide of Matroiagy Thailard NIMT}
Calibrated by Siwil Ausssmes d -
Issue Date : 11 May 2028 | |Phainga Prabpaipe
| ySurs Suwennasr
LT atiapal Panurach
o

B 0314242 a 1160343
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IRCY A TTVE IR TRUMERT EALHEATION LA

EOVATIVE IRETREAIST (0. LTI WRATD OFFIR

U0 R L1 R CAROHEN £ AN AR ALY
AMPICE AN FILESAMUT FARAS PROVINGT NI THAILAST)

TEL) ki bt P fisai -
Certificate of Calibration
Customer Coriifiente No : 3-AFM: 140
N URITHD ANALYET ANI ENTINEERING CONSULTANT C0., ET0. Heaguest Mo ¢ Mo 202218057
Address. 1 Sai Udomssk 41, Sebhommin Riosd, Hanpchsk, Prakanong,
Hanghok 0750
Uit Under Calisration Details
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Certificate of Calibration
Custeimir Cortifieate No § 22 TPM-378
Mamz UNITED ANALYST AND ENGINEERING CONSULTANT  Request No & Reg: 2023 1407
€0, LT Page: i7
Address o 8150 Udomsik 41, Sukhumyit Rosd, Bmgehak, Prakenoag,
Bk 10200
Unit Under Calitsration Detalls
Calibnition Parmmetee. Temperatiae
Insrunient Name A i metee Range Calibeation | 20°C s ¢
Mariufactures e Typedf Senesr | RO
Muodel Drelen Cal DCY Sersatw Dimneter (i | 3
Sermal Number IS Calibmtion Posstion (mm) | 45
Reesalation 01 Intrument Starus ©  Used
113 Nurnber LIAE EFM 0092961

Calibration Envirenment and Detuils

Teimperature. wyroE1C
Humidity 55 %RH+ 15 %RH
Recelved Dute 22 Augant 2003
Calitrmed Dhate 7 Hophermber-2022

Calibention Priciduse

v mstiod C-TIV-01 by Comgneisod with Stamdued Thermometer,

Reterenne Sandand 7 o il Thermometer with Somor, Manketirer: GINGORIINGO, Modet: GT1 1/ R0 166, 5
CIBDEHNGST, TT; 0= TEM Which wis calibrated om 10 March 2022, Calibiration Centifieats No. . QRZ2-05TS

Traceabiity Thils Castifieile i tricesble to-S1 Unit Srough Qulisy Rebarn Co., Lid., NSC-OMST Aeereditation No -
Calihration 0202

Note

The feparie isncertainty s based an atandsrd uneeriaiaty mul

npproximately 95 s

el by the Caversge Fuctie b=2, praviding u level of confience

M, Pircit Mathavarn

Calibtion Engineer Supervisoc
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enaslumuRy
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INNOVATIVE INSTUMENT €01, 1 T0 HEAD GFFIE
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TECHROLOCY PROMOTION ASSOCIATION (THAILAND-JAPAN} "2-\"\":‘\_// *'_

ERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

NAKAKN ROAL SO 18 SUANLUANG, SUARLUANG, TiAN
THE. B3TIT-5000-24 FAX, 02715084

Certificate of Calibration =~ Sertfieate No.- ZPer2

CertNo 2IP2722
Page: 2o

Resalt of wiithout Range | 72t minhg fo 700 minHg
Functlan:: Atmohits Pressurg Scale bborval : 1 mrab ( Tha Filh Estmate )

incransing Prassurs

| fppied Presswn immbigl | 71048 | 7230 | 7ae05 | Tsoz2 | Tooso | TR | Those

[ULIC* Incication {mmg) 7200 | 7300 | 7400 7500 | 7800 | TR0 | TEOO

[Erar {mmiig) 154 | 067 | 015 | 093 | 090 | @ | 59

Decraasing Pressure

Appled Pressurs gmmbg) | 785.80 | 77199 | 760.85 | 75047 | 73900 | 7H5T | T18ER

UUC* Indication (mmHg| 780.0 | 7708 | 7600 | 700 | Moo | 0 | TH0

Exar imotig) 580 | <198 | 0as | 007 | ban | oe3y | 128

Page: 102

Eguipment : Ansigia Baromatl

i Thes cenifizte My NOL DO rOproGUCed omar ihan n ful,
Manufacturas B

" i ‘excoptwhn the arce wiiten aparoval af the hesd of

Madal : Corpecate Sarvices 3 Equipmant Calioraian and Teating Senéce
Surinl No, .
0 Ne.; UAE ANV 01302847
Condition As-Recelved. Usad em
Recoived Dato: 20 July 2022
Callbration Data: 22 iy 2022
Reforenge: 220T-0584WSC ‘Submitted by: Unned Anatyst and Engiresning Consultant Co. L

Ambbant Temperature:  ( 23+ 2 | °C
&1 Soi Usomsuk &1 Sukburmyil Road. Bangchak,

Pieakhanong, Bengkok 10280

Relative Humidity: 0180
Amospherie Préssisre 1010 mbar
Procadure used:  The caitiration was canduciid by drest companisan mellod agaist Pressirs Measunng insuments

Swundard according 10 in-house talibraton procedune CP-P1D, using * DKD-R 61 ; Calibralion of Pressure
Gawges, Edition 032014 * as a puidelines.

Camdition of this resull.of callleration
1.Reforence standsrss instumerds
Instrumant Mostal SalilMo,  CaricptoNo.  Duo Date
1) Standérd Baromeler oPidg 1422505046 MP-O076-22 02 May 2023

2.Thig inatrumenl was instated in vortical crentaticn and contar of I dial was used as the relerenca lavel
5.Thia result of calivration wes made of mouested at e point specified by custamer,
4 Bcal and convirsion faclor is 1 %Pa = 7.50062 memkg
&This fasult of &alibration Insinmant was in abscils pressirs.
6. This inatrument wis used clean air 55 pressure media.
7. That certificate is valid anly s the llem caliirted on dete and placs of catbration,
B This Cartification i5 tracaable to the Intemational System of Uall maintaired at-
shiational Insstite of Malrology Thailaig (NIMT)

Callbrated by 1 Siwit Aussarmae Approved Signatory <
issup Date: 25 July 3022 1 | Phairne Prabpaipal
| 15um Suwsanasel
L etmpet Panurash
i
s 0293205
s
’ i S
TECHNOLOGY PROMOTION ASSOUIATION (THAILANDJAPAN) s

CORFORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
23400 PATFANAKARN ROAL 501 | K, SLANLL LUTANGE, BANGKOK 10250
THEL 1371 7-3000-24 FAX. 0-2700-5484

Certificate of Calibration ~ Semfiea te.: 2H1583

Page: 1al2
Equipmant : Dial Thefmo-Hygrarmtar
Manutaciurme: Barigs Thip-cantificate iy ol b neproduced olher than in A
eicapt with she ot wiisen sgproval of the esd of
Modal : - Corparate Seryices 3. Equipmant Catbration and Tesling Servicas
Serial No: o
1D No.: UAE ANV.IMER54T

Condition As-Recelved! Usad llem

Received Date: 20 July 2022
Calibeation Date: 22-July 2022
Yo 27 July 2022
Rafarance: 2207-0E8BWEC Submiited by:  Uniled Analyst end Enginesring Consufan Co.Lid,

Ambiont Temperature: | 75 + 31 °C

Rafative Humidity: (50 t20 1% W1 Bol Udormsah £1, Sushimat Road, Bangchak,

Phrakhanong, Banghok 10263

Procedure used: Celbtation were conductad using In-house caibration procadure CP-HOZ acoorting 1o compariscn
with standand chilled mirror sarsar for humnidity measuramant funciion and comparsan with standard
peooe for funelion ko humidity | bemparature chamber.
Conditian of this result of calibration
1 Reforonon standards Fstuiments

Instrumsnt Mol Serial Mo, Carificats No, D Date
1) Stardard Chilled Mirmr Hygromater Sensar D Prima |1 31863 18714 17 Sep IR
2) Standid Hurnidiy Termparaturs Meler apa 10240757 TH-D125:21 13 D 2032

2.The carfficals s Vit only 1o the Bem salitested an data and alace of calibtation

3T Certiicaliin is Eraceabia 1o e [nematinal Sysiam of Un mantsned ab:
~Nalional instituteaf Stardards ard Technolagy (NIST] , The Uinitest States of Amedca
Htianal institite of Metroioay Thailand (NIMT)

Cafibrated by | Somches Dumwor Approved Signatory !
Issue Date © 03 August 2032 [ /] Chitieit Waeainjus

| 1 Poritppa Tameyakil
| ] ¥ipam Tantyswat

wnaslumunu
n 0293719

The uncariaknty of maasurement was = .24 mmHg
= LU = Uinil Uexder Caiibration

The raponad Lecsnanty of maasunrempal was hased on o standand uncestainty mintiphed
by & covarage tclor i = 2, providing a level of confidence of epproximataly 95 %

-l
wnanslunug
a2 1116533
Cert. No.: 2211563
Page: 206f2
Result of Calibration:- Without Adjistment
Function: Humidity maasunameant,
Reforance Standard uuc Uncartainty
Tomperature Humidity Reading Error of Moasu
re) [MFLH) HAH,) (R (£%RH,)
w0 40.1 42 18 16
250 Bo.o L] 30 18
250 BOLG 78 20 20
Result of Calibration:- Without Adfusimant
Funcion: Temperatune messumsmed,
Standard uuce Uneartainty
Tomperature Reading Error of Moasurement
) ey ey #°6)
20,00 200 .00 a7z
001 o 001 orz
50 A0 .04 ag2
39.88 /0.0 o2 iz

UUC* : Unit Under Calibirtian
The raparted uncertainty of measuremant wis basa on standard uncertainty multipiod
by eoverage Factor k = 2.00, providing confidence fevel approximatoly B5%

-olo-

wnaslumuna
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|’_,I I\_ o = United Analyst and Engineering Consultant Co., Ltd.

3 Sof Udomsuk 41, Suk

e ——

vt Rogd, Bangehss, Phrakiancnp, Banghok 10260

Eombaiimr cowase curmpe 181 0 2703 2028 Fax (1 2763 2800 www. com E-malt &3 Leom
MULTI-POINT GAS TEST REPORT
Tast Date 1 Feb 15,2023
Equipmant : Gas Anaiyzer (MO} Modet : 44
Manufacturer : Thermo Stentific Serial Number : CM15050148
Standard Gas Concentration Diluter Detail
Sulphalr Dieids (503 44,68 PEM. Manufacturer Thermo Sceritific
Hitrie Oxide {ND) 45.94 PRM  Modal 1461
Methase {CH.) - PAM Serial Number 1180540071

Carbon Manoxide (C0) 3848
Cylncee Mo, EROI43262

Expiration Date Jun 21,2024
Multi-point gas test data

Reférence Value (ppb) ""“‘::;:]"""" Difference Error | Pescant Error | [ Error |
fLevel 1 [Zern [ 0.0 0.00 0,00 1
Level 3 |30 106 0.2 0 [
Level 1 | 200, 201.0 100 0,
Level 4 K 309 L0 0.
Lael B0 B [ 00 [
Femark - Measuring Rangs S00.0 et Average Diference (%)

sheoeptable Lim £ 5%

Multi-Poi

Gas Tesl Chart |

Anaiyzer Displayippt)

10 200 250 a0 0 an 5

Reboranco valse (pebl
pyy

—— .

Tel 02763 2828 Fex 0 2763 2800 www.

United Analyst and Enginearing Consultant Co., Ltd.
4 Sal Udompsuk &1, Sukhurmvit Aoad, Bangohak, Prrakhanong, Banghok 10260

tom E-mak o

MULTI-POINT GAS TEST REPORT

Tast Date 1Jan 9,2023

Equipment : Gas Anatyzar (NOy)
Manufacturer:  Thermo Sdentific
Standard Gas Concentration

Sulphur Dioside (50;) 44.68 PP
Hitric Cvige (NG 5.9 L]
Methane (CH.) = PRM
Carban Moncedide (00) 845

Cylinder No. 43262

Expiretion Date ; Jun 21,2024

Madal : 421

Serial Number : CM1o050148
Manufacurer Therma Sciengific
Modded ; 146

Serial Nuriber 11B0S4007L

Multi-point gas test dats

Reference Valie (pph) "'“""[;;:')'“"" Differénce Error | Percent Error | 1% Error |
Zem [ 00 1] [ [0
20.00% 1000 100.8 il 07! 075
[40.00% 200.0 201.2 120 0.5 066
60.00% 30,0 00,7 i (¥} [¥FE]
Lewe 5 [AO.00% AT 4000 .00 0.0 [T}
Remark | Measuring Range 500.0 pob Average Difference {%) 0.32
tAcceptable Limit + 5%
Multi-Point Gas Tes! Chart |
) —
¥
S a0
]
T 1
=
o
4 =0 100 150 20 50 300 3 4 50

Refarence valse [ppl)
—— hnalpam Ciging

Faga 1 0f1 ‘l,j
United Analyst and Engineering Consultant Go., Lid
3 Soi Lidaresik 21, Sliehumyll Riar, Bangohak, Prakhancrg, Banghts 10260
Tel. 2763 2626 Fak O 2763 2800 dww com E-ma cam
MULTI-PQINT GAS TEST REPORT
Test Date :Jan 16,2023
Equipment ; Gas Annbyzer (NOZ) Madel ; 4%
Munufacturer :  Thermo Scienfific Serial Numbar : CMIg050150
Dilutor Detail
Sulphur Micwde f} 44.68 PR Manufactirer : Thermg Scientific
Nitrie Cixides (H0)) 45,94 FEM  Model 1461
Methasne (CHi) = PP Serial Number: 1180540071
Carbon Monoxide (000 OB4E
Cylinder Na. EB0143162
Expiration Date Jun 21,2024
Multi-polint gas test data
Reference Value {pph) ‘"""‘G}:{‘N"" Difference Errar | Percent Error | [% Error |
Livel | ] 0.0 .00 000 [
Leyel 3 100 100, 150 0.50 050
Luvel 1 240, 200, ) 0
Level 4 30 300, .70 23
Livel & 00 400, 00 .00
Remark | Measuring Range SO0 ppby huerage Difference (%)
Agceplanle Limt £ 5%
Multi-Point Gas Test Ghart |
450
w0 AT
E EL) -
T om0 £
]
£ 0
5 o
50 e H
0 b
& 0 100 ke wno 00 0 350 ann &80

Rafuranica vaius (ppk)
—— Bulysse Tinpley

Page 1 of 1

wnaslumugu

Page 1 of 1 ‘l,j

United Analyst and Engineering Consultant Co,, Ltd.

3 5o Udommik 41, Sukhismuit Ainad. Bangehak, Phrakhurang, Bangksk 10260

Tel. 0 2763 2828 Fan O 2763 2800 www com E-mal st cam

MULTI-PDINT GAS TEST REPORT
Tast Date : Fab 15,2023
Equipment 1 Gas Analyzer (NCg) Modet + 43
Manufacturer :  Therma Sclentific Serial Number : EM19050151
Sulphur Decdde (S07) 44,68 PPM Minufacturer Therfmio Scientific
Mitric Qe {NT 45.94 PP Modal : 1461
Mathania (CHe) = PP Serial Number 1180540071
Carban Monodde (OO0 554.5
Cylinder No, © EB0143262
Expiration Date : Jun 71,2024
Multi-point gas test daka
Reference Value (ppb) m""(;;:]["’"" Difference Error | Percent Error | [% Error |

Level 1 [2er 0.0 0.0 0,00 [ 101
Level 2 [20.00% 1000 1065 0,50 9 ]
Level 3 [4000% 200 0.1 110 5
Leval &[G 300,10 3009 0580 30
|Level 5 AO.00% 404 0.0 0.00 L0 [
Remark | Messusing Ranga 500,0 ppb Hueraps Diffusence (%)

Acceptable Lamit + 5%

Multi-Point Gas Test Chart |

Astyzes Displayjopt]

Reberincn vatos fpph)

—— fnaiyzm Dglay

Pape 1 of 1

wnaslamugu
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE15A0103 Reference Number:  122-402136167-1

Cylinder Number: EBO143282 Cyfinder Volume: 144.4 CF

Labaratory: 124 - Durham [SAP) - NC Cylinder Pressure: 2015 PSIG

PGVP Number, Bz2021 Valve Outlst: 880

Gas Code: CONO,NOX.802,BALN Cerlification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024
E A o Asry and Cerlifcabn of Gaenoss Cabbasin Stindwds (Way 20121 dscorant EPA
B T2IE, using the wssmy doas f6 miine camecion for cide
eneanang B5%. Thare = W L L]

Tel, 0 2

'l'_:'. United Analyst and Engineering Gonsultant Ca;, Ltd,
i 3 Sol Uamsuk 41, Sukhurmdt Ainss, Bungohsk. Prrkhanorsy, Bangsok 10260
28 Fax 0 2763 2800 waw.aecangultant com E-mail ussBuaiconsultard com

Mok baws uniess ofanwse nold
D ek Live This %W e 103 = Le 0.7 M%
ANALYTICAL RESULTS
Component Requestod Actual Protatol  Total Rebative Assay
Concentration Concantration Method Uneertainty Dates

DX, 45.00 PRI 45,56 PPM 5] +i-1.4% MET Traceatie OB14R021, DEV21I2021
NITRIC OXIDE 48.00 PPM 44,04 PRI a1 +i-1,4% NIST Traceabie DAV1472021, OB/212021
SULFUR DICKIDE 48,00 FPM 4468 PPM Gt +i-1.0% NIST Tracoable. CENA021, 0B/Z112021
CARBON MONCIDE 1000 PFM 54,8 FPM G1 - 0.7% NIST Traceatin
NITROGEN Ealance

wa s S T

CALIBRATION STANDARDS
Type Lot D Cylindar No Concantration Uncertainty Expiration Date
NTRM 20081120 CCTRE06E 48,82 PPM NITRIC OXIDEMITROGEN - 1.0% Feb 02, 2025
PRM 12388 0885025 5.1 PPN NITROGEN DIDKDEMIR +-2.0% Fen 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DICXIDENTROGEN e Fab 18, 2023
NTRM 16011043 oCaTazTy 48,02 PPM SULFUR DIOXIDEMNTROGEN - 08% 17, 2022
NTRM 14080118 CCeaazrr B00.9 PPM CARBON MONOXIDEMITROGEN  +-0.8% Hov 15, 2025
Toe SRU, PRU o ROM ated asave b5 aniy In relessnc tn the GMIS used in the ssssy ard nol part of the
ANALYTICAL EQUIPMENT

InstrumentMakeModel Analytical Principie Last Multipoint Callbration
Micolol 6700 AHROB01333 GO FTIR i 03, 2024
Micolat 6700 AHROBIHE33 NO FTIR Jun 03, 2021
hécolat B700 AHROS01333 NOZ FTIR Jun 03, 2029
Hecalel 8700 AHRDS(H333 S02 FTIR Jun 03, 2021

— R B

Triad Data Avallable Upon Request

NOTES:PO #5221002807
GROSS WT: 28,406y
NET WT: 4.73kg

The analytical test results reparted on this certificate refate enly to
the cylinder number specified abave. This concludes tha test report.

Approved for Release

Tel O 2783 2826

it Aoad, B
Fux [ 2763 2800 wwnw, L

i,

United Analyst and Engineering Consultant Co., Ltd

khane
sultint.com

o

. Banghok 10280
b uaaBuanco

Test Date

Egquipment ;

MULTI-POINT GAS TEST REPORT

: Feb 14,2023

Gas Analyrer (507)

Mo,

el ¢ 43

Manufacturer :  Therma SCIENTIFIC Sarial Mumber ; CMI2387064
Standard Gas Congentration Bilutor Detail
Sulphur Didde (S03) 4468 PP Manufact Thermo SCIENTIFIC
Witric Owdde (NO) 4594 PPM  Model 1461
Methane (CH.) PPM Serial Number : 1180540071
Monoiids [T0) 4848
Cylinder No, EB0143262
Explration Data Jun 24,2024
Multi-point gas test data

‘ Analyzer

Refarance Value (pph) Display (ppb) Difference Ervor |Percent Error| [ Error ]
> I [ ] .00 (X 900
20.00% 100.0 0.60
7000 1 0,20
300.0 3006 T | T 0,20 |
400.0 400 1 0,00 | X .00
500.0 ppts | Awrage Difersnce (%) | 020
Acceptablr Limit £ 5%
o —T—T—
_ - T T —=t-dee:
5& e — | | =
g 00— =i .
¥ =
& —
i
& — 1
2 E ]
=] =
100 150 K 250 0 350 o0

firence valuadnnb)

., Calculate by

MULTI-POINT GAS TEST REPORT

Test Date :Jan 9,2023
Equipment : Gas Anakyzer {507)
Manufacturer:  Thermo SCIENTIFIC

Modsl : 4%

Serial Number :

CMZ23B7065

Standard Gag Concentration
Sulphur Dioxide {507) 44.68 PPN Thenmo SCIENTIFIC
Nitric Chade (NO) 4594 PPM Mode 146
Mathane (CH.) A "M Sarial 110540071
Carban Manaude (C0) SE4H
Cyfinder No. EB43262
Expiration Date ¢ Jun 24,2024
Multi-point gas test data
Refarence Vahue (ppb) '“""‘"':;:Ji"’"’ Differance Error | Rercent Errar|  [% Error ]

Level | 0.7 0.7 0. o
Lovel 2 1004 0.4 040 4
Lovel 3 |40,00% 200.6 D6 KL 3
Level 4 ]&).w-\. 300.% 0.9 030 0.3
Level 5 [60,00% &0 400.0 [ [ I
Remark | Measirng Range 500,40 pob Average Difference (%) 0.34

Neceptable Limd = 5%

= Multi-Point Gas Test Chart | ;
a

_ an )

£

T m

& om0

B

&

=z

50 o 180 ] ] w00 450

Refatenice viiue (ppb)
—=— aahyrer Dinpley

Pags 1201

wnms'l:imuqu

Page 1

of 1

MULTI-POINT GAS TEST REPORT

Test Date :Jan §,2023
Equipmant : as Analyzer (504) Madel : 4
Manufacturer | Therma SCIENTIFIC Serial Number ; CM22387066
Standard Gis Concentration Dilutor Detail .
it Digide (90} 44,68 PPM Manufacturer Thesmo SCIENTIFIC
Meric: Gisidde (MO} 4584 BOM Model 1461
Mathana [CHi) = PP Seral Number 1180540071
Monenide (D0 9B4.5

5 EBD143262

Exparation Duite @ Jun 24,2024
Multi-point gas tast data

Reference Value (pgb) i "[: P:;""“' Difference Error | Percant Error | [% Errar ]
Level | ] 0.3 020 0.20
Lovel 2 100, 100.9 0.5 U.&:'
Level 3 204 200.5 .25 0,25
Level 4 300, 300.7 0.2 023
Level § 00 400, A00.0 000 O.EIK‘I
Remark | Measuning Range 500.0 ppy Average Difference (%) 0.3

e Limit +

Multi-Point Gas Test Chart |

450
400

350

anatyzer Displayippt)

Y

50 1o 180

any

2 20c a0

Haforsnca value {nh)

o Anayinr

1\ Calculape by

Disgley

Paga 1 of |

wnaslumun
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United Analyst and Engineering Consultant Co., Lid.
3 Bor Udemuuk 41, Sukhumat Foad, Bangohek, Prvakhanong, Barghkok 10260
Tel. 2763 2878 Fax 0 2763 2800 o Eoma: itant cam

MULTI-POINT GAS TEST REPORT
TestDate  :Feb9,2023

Equipment : Gas Analyzer (503) Moded : 4%

Manulacturer:  Thermo SCIENTIFIC Serial Number : CM2I3E067

Sandard Gas Concentration Bilutor Detail

Sidphiy Dloxide (50) 44.68 oM Manufacturer Thermo SCENTIFIC

Ntric Exide (WMD) 4594 PPM. Madel ! 6l

Mathans (CHy) PEM Serial Mumber | 1180540071

Carbon Manoskde {00) 848

Cylingler No, EBO143262

Expiration Dwte : Jun 24,2029

Multi-point gas test data
Reference Value (ppb) n:;‘_m” Difference Error |Percant Ervar| % Ervor ]

Level 1 |¥om [ 0.0 0.0 0.00 0,00
Lavel 3. 120000% 1000 1006 0.50 L.l LiH
Level 3 [40.00% 2000 2007 0.7 035 [
Level & [60.00% 300,40 3003 .50 030 0.
tevel 5~ [Ronos 06,9 0.0 (1] 0.00 (X
Remark : Measuring Rangs 5009 ppb Avorage Dfference (%) 0,25

‘hcceprabie Lint 4 5%

P Multi-Point Gas Test Cllnrt[

00 I

Anslyzer Oispluyipps)
=
|
A

0 20 250 00 350 doe a5
Feforence. vl {ppb)
e |

Pagn 1of 1 .
wnaslanugu
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TECHNOLOGY FPROMOTION ASSOUIATION (THAILAND-JAPAN) ;w
CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTL LRVICES /—’\“;;
344 PATTANAKARN ROA e

FRANGROK (0740

RECTELTI T2
CALERATION o100

Cert.No.; 23MM331

Page.: 1ol 3
Certificate of Calibration
Egquipment : Electronic Balanca
Manufacturer ; Mettier Toledo
Model : AB204-5
Serial No. & 1126312528
10 Ne. : UAE AIR 01872550
Submitted by - United Analyst and Enginesring Consullant Go.,Ltd.

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

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 Apeil 2023
Ambient Temperature ; 15 Canc
Relative Humidity : 30 % fo 90 %
Calibrated by : Suwit Imjal
Approved by :
Approved Signatory

[ ) Pomthippa Tameyakul
[/J Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximutely 95%

‘tonensly 'muqu

Equipmant : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3of 3
Reference : 2304-00150C-1

Result of calibration

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan
The walghing machine reading error obtained is given in the table

Maximum difference between

Paosition 1 Position 2 Position 3 Position 4 Position § off-center and central loading
tg) (g) tg) (§: ] (a) tg)
-D.0001 -0.0002 +0.0004 -D.0001 -0.0006 0.0005
3. Departure from nominal valug
Balance Measurement Coverage
Applied Weight Reading Correction Uncartainty Factor
(g) tg) (a) (2mg) (%]
Unload 0.0000 2.0000 0,15 213
0.1 0.0099 +0.0001 015 213
1 0.9999 +0.0001 0.15 213
5 4.5099 +0.0001 0.18 213
10 99989 +0.0001 0.15 211
20 20.0000 0.0000 015 21
50 50.0000 0.0000 0.18 2,06
70 60,9990 +0.0001 0,18 2.04
100 90.0000 +0.0001 0.18 2.03
150 150.0003 -0.0003 0.29 2.00
200 200.0005 -0.0005 029 200
The reported uncertainty of measurement was based on a standard i lied by a

factor k| providing a level of confidence of approximataly 85 %.

-olo-

nanslamaniig.

Equipment : Elactronic Balance Cert.No.: 2aMM331
Condition As-Received : Used ltam Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration wars conducted using in-house cali procedure CP-OBO1 ding 1o diract

measuremant method against standard weight,
Condition of this result of calibration

1. Reference standard instrumenis-

Instruments Model Serial No. ID Mo. Test report No. Due date
1) Swandard Weight Set (E2) 15864 24053 TORCOOT MM-DO10-22 20 Jan 2024
2. This cerificate is valid only to the dem callbrated on date and place of calibration.
3. This rasult of calibration was made on at the: point ied by cusl
4, This cedificate s not cerified for any commercial transaction;
5. Thig i Is ble to the wal System of Unit,
Result of calibration | ) Without A {* ) After Adj by Infemal C:
Range capacity : 0g te 220 g Resolution 0.0001 o
Before Adjustment :
Balance Measurement Coverage
Applied Waight Reading Carrection Uncentainty Factor
[£:)] la) tg) (2mg) (k)
00 09,9999 +0.0001 0,19 203
200 200.0001 0.0001 n.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(a) of Reading (g )
100 0.00007
200 0.00007

tonenslum il

analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer
¢« mercur DUO/
mercur DUO plus

enensluniugy
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Serial-Na.: K170A0153 Custamer-No,
Date: 2 February 2023 Carried out by
with L] Qualification (OQ)

(requires a separate 0Q protocol)

analytiljena

Mr. Srichai Fak-On

Ao AY g%

Company vt gludie wawndad ueud duidedsmaudausu Siin

Dperimit WaulfjiifinTs (Mercur Analysis)

Zip Code, Clity | pgaimmamvuns 10260

3 TAUANEY 44 DULALNTN UE RN wanTz T

Country Usandlng

( Phone

Fax

E-mail

ananslumugy

analytilgi_ena

Maintenance works basic unit

tightness visual check inside the Mercur
wisual check if gold-traps are broken

visual chedk if spectrometer is contaminated
visual check of the lluorescence cell

visual chack of the absorption cell, Incl. window
reactor eleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, culput gas-liquid-separaior
test Bubble-Sensor

check gas flows

‘check volume flows, reagents

recording stray light values

measurement with 30 ng/l

Huuuouuageaas

Mai works A I SerialMo:  N/A
lubricate the dosing-winding {Teflor-greasa-spray) - - ﬁ
clean the dosing cylinder, if necessary exchange it =]
lubricate the winding system of the height drive with some drops of oit =
check the foothed belt =]
check the position of the mechanical stopper (helght: 13mm | =]
check the pump rate of mixing pump (<143 ASE2, lyp.Ts/<20s AS52S, typ.10s) H
check the pump rate of washing cup [=]
check the electrical hose connections for geod contact =]
chack the connectors of the magnelic valves =]
check the dosing hose for buckling, if necessary exchange it 8
1
PR tamnslumuqu 4

analytikjena
Device parameter ::I’::;“ﬂ ::::::I |
Analytical Fl call - (D D -|
Conditions.: max conc.: 10pg/L PMT-vollage |
Blank-solution
without enrichment / FBR 30 ngil géaz.gﬂ;gﬁ
Conditions.: max.conc.: 1.7pgll. EMT-voltage |
Biank-solution |
with enrlehment ! FBR 30 nall :;éa 203[':;
Fok.- factor | Inty / Inty ) =35
Analytical paramaters Absorption cell
Blank-selution Extd
without enrichment | FBR 100 nglL | ™ %001 ;’gg ki .

.D“ice parameater !::I':;“' :z:::l
.vlsual check general tightness inside the Mercur _-q k.: Q’ -chang_ad; |
| visual check Goldtraps ok G’ changed: [
:vlsual check specirometer
Fluorescence cell ok E changed: [
Absorption cell, incl, window ok E’ changed: =]
lens ok g changed: a
Swivel drive (SEV) ok: changed: [
check pump Noses ok: changed: [
chéck hoses and hose conneciors n.l;.. Qf | changed: E
( check and clean reactor ok Ea{ changed: O
check drylng hose oulput Gas liquld-seperator ki g changed: |
check bubble-sensor ok E’ notak: [
Check gasflow
_ o Argan prassure valve 4 | 12-t5bar | y5her
Valve 1 o ‘IEGMN'L‘:;m 0,187 NLimin
Vaive 2 | cigamin | 0,633 NLimin
Valve 3 e | 0084 Numin
Valve 4 GV::::::"““ | 0,186 NLniin
Chock liquidfiow
Acid f'?':l{'“'“ 25 milmin
(4 Red.-agent ?f"r::r“'“ | 28 mimin
Sample 1‘IJl2r|IJ'mr:1|n 10 midmin
Adventitious light - values (] from file -
{ 100 0 BET i
0 0
0 0
0 0
1o T
3 3
B B
18 18
26 28
| a7 a5
X -
ansnslumugy

# Sensitivity check (Without enrichment / FBR / 100 ng/L}
Int, Blank = 0.000811
Int. 100 ng/L = 0.009981

Signature Technician

3 February 2023
Place, Date (DDMMAYYYY)

Signature Cusl

er

8 February 2023
Place, Date {DDIMMYYYY)

T ep@slumuga
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B02I2023 10116 Page 14

Mercur
Report fila: CAWIRAAS\TTMPA202 3\ ResulfWO\Pro_018
Program version! 4790 Printed on: 80272023 10116
Recording started on 8022023 10:07 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Enrichment / FBR / 30 pg/L_PM_3-02-2023
Created on 80212023 Time 1006
Program e
F Mercur que: Hg fi
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 58 Peak smoothing 1215
Dealay os
Warking mode wio enrich. System cleaning off
FER technique on Wash time acid s
Pump speed 3 Soaking time 208
Sample load time i2s Gas load time 10 NLh
Reaction time 128
Waiting time AZ 58
Delay 0s
Purge tima1 s
Purge time2 158 Gas wash time2 10 NLih
Al
e nsluniugy
8022023 10116 Page /4
Calibration function 1 B/02/2023 10:16 Calibration {Peak height)
Ints=k1+k2*conc
k1=0.000775 k2=0.000080 Recal, factor: —
Slope 0.00008 Intsi(ng/L) | Rz-adjusted 1.0000
scl 1.00000 naiL
Lower limit 0 nglt Upper limit 33.0moll
Detection imif - Dieter, imit =
4 | |
0003 L 253.7 nm- /h/
Peak height
| / |
z ome |
H / |
&=
0.001 //
7 |
0.000

15 20 25 0 35

Cone. [ng/L]

Measurements and events (sorted by time)

Hg Without Enrichment / FBR { 30 pg/L_PM_3-02-2023 8022023 1007
D Conc. Ints BG sD RSDV% Int.type  Time
Cal-Zera 0000816 PRH 10.08
0.000765 10:10
0.000741
OnglL 0.000774 0.000038650 4995
Cal-Std1 0.003130 PRH
0.003177 10:18
0.003201 10968
30.00ngiL 0003168 0000036050 1.137 10:16
Calibration Calibration function: 01 10:18

nsluniugy

BIO2M2023 10116 Page 214
QC parameters
QcC type Conc, check
QC chack samp, 1 - QC check samp. 2 —
Conc. - Cone. -
Error limit - Error limit -
Rep. measurement | off Reaction flag + continue
QC std.1 no. 1{30.000 ng/L) OC std.2 no, 3(0,100 nail)
QC std.1 limit + 20.00% QC sid.2 limit + 20.00%
QC std. act, flag + continue
Expect. blank abs, 0.0100 0.0100 Reaction Tag + continue
QC precision off
Reaction off
Q€ Recal factor o
Calibration settings
Calib. meth Standard calib. Calibr, wnit nglL
Mo. standards 1 Conversion fac. 1000000
Type of standards — | Standard prep. Premixed
Blank correct, -
Recalib. std. no. —
Cutput unit (TL1 Conversion fac, 1000
Calib, stat. Mean Meas. cycles 3
Biind cycles 1
Stock sol. 1 — Stock sol. 2 s
Stock sol. 3 — Stock sol 4 -
Type of cal. curve finear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outler test
Sample statistics
Stat, mode ; Mean Meas. cycles a
Confid. level 854 % Blind cycles 1
Grubbs stat. | off
Calibration standards Hg
No  Neme Hieln o T Iets so RSDI%
ngil
1 CakZeo = #0000 H0.000774  0.000036 4.995
A:D.01847 0.000554 3002
2 Cal-5td1 =) & 30,000 H: 0.003163 0.000036 1,137
A:0.05038 0.0000EE 0138
Al
i nmslumugy
80212023 10016 Page 44
Peak plots Ha
Cal-Zers. BU2E0ZI 1009 CaESIE  BAI22023 1054
0.002 0002
2 E
E E
0.000 N 0000
o I
Time [2] Tirte [s]
Al
o nmsluaugy



22023

14:44 Page 14

Mercur
Report fite: CAWINAASITMPI2023\ResullVWOPro_017
Program version: 4780 Printed on: 0272023 1444
ing started on 302720 14:25 GMT+7.0
Operator;
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Enrichmant | FBR /30 pg/L_FM 3-02-2023
Created on 302/2023  Time 1341
Program _
F Mercur que: Hg
Line 2537 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. timea 20s
PMT 444
AZ time L Peak smoathing 8/5
Delay Os
‘Waorking mode Ens. wio refoad, System cleaning oft
FER technique on Wash fims acid i0s
Pump speed 3 Soaking time 20s
Sample load time 10s Gas load time 10 NLh
Reaction time i0e
Waiting tima AZ G5
Delay Os
Purge time1 20s
Purge time2 158 Gas wash time2 10 NLh
Purge time3 10s Gas wash tima3 10 ML
Heat.time coll.1 20s Cool. time coll.1 a0s
Al
oo nsluniugy
3/02/2023 14:44 Page 304
Calibration function 1 3/02/2023 14:38 Calibration {Peak height)
Ints=k1+k2"conc
k1=0.001256 k2=0 000349 Recal. factor -
Slopa 0.00035 Intsi{ng/L) R2-adjusted 1.0000
s 1.00000 ng/L
Lower limit O nglL Upper limit 33.0 ngiL
Detection limit — Datar, limit —
0025 H
253.7 nm
0.0100 haiaht
height
= 0.0075
2
£ omww
0.0025 d-///
0.0000 T
| |
] L ] 5
Cone. [ngll ]
Measurements and events {sorted by time)
Hg Ennichment / FBR /30 pgiL_PM 3-02-2023 302023 14:25
[i+] Conc. Ints BG D RSDI% ot type  Time
Cal-Zero 0.001265 PRH 14:28
0.001313 14:30
0.001182 143
OngiL 0.001256 0.0D0060700 4.832 1431
Cal-Std1 001135 PkH 1436
o089 14:36
0.01198 14:38
30.00ng/L 001174 0.0003415 2.908 14:38
Calibration Calibration function: 01 14:38

nsluniugy

IM2/2023 14:44 Page 274
QcC parameters
QC type Cone. check
QC check samp. 1 QC chock samp_ 2
Cone, == Conc. —
Error limit — Error limit s
Rep. measuremant aff Reaction flag + confinue
Qc std.1 no. 1(30.000 ngiL) QC std.2 no, {30,000 ngiL)
QG sud. 1 limit + 50.00% QG =td.2 limit + 50.00%
QC sid. act flag + continue
Expect. biank abs. 0.0100+ 0.0100 Reaction flag + continue
QC predision aff
Reaction off
OC Recal factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ngil
No. standards 1 | Conversion fac, 1000000
Type of standards = Standard prep. Pramixed
| Blank comect. s
| Recalib. std. no. —
Cutput unit mil Conversion fac, 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles ]
Stock sol. 1 |—- Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 -
Type of cal. curve linear Intercept cakculated
Weighted cal. |off Grubbs stat. off
Check of cal. curve no autlier fest
Sample statistics :
Siat. mode off | Meas. cycles 1
Confid. leval 95.4 % | Bénd cycles 1
Grubbs stat. e
Calibration standards Hg
No  Name Fhite. Pos cf‘;‘l" Ints so RSO%
1 CalZero =) & 0000 H:0.001256 D.0000B0 4833
A 0.003771 0.000252 B.708
2 CalSid1 f=) o8 30,000 H:0.01174 0.000341 2,509
A 003281 0000721 2.200
Al
e @nmslunugy
37022023 14:44 Page 414
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Bi02/2023 1144 Page 113
Mercur
Report file: CAWIRAASTTMPI2023\ResulfWO\Pro_025
Program versian: 4780 Printed on: BO2I2023 1144
Recording started on B02/2023  11:31 GMT+7.0
Operator
Laboratory:
Code:
Reamarks:
Method parameters Hg
Method Without enrichment / FER 100 ng/L PM_3-02-2023
Created on 3/02/2023  Time 11:53
Pregram —
P Mercur Techni Hg
Line 253.7 nm
Lamp type Hg-LP
Integr. made Peak height Integr. time 853
PMT 238V
AZ tima Sa Peak smoathing 1215
Delay bs
Working mode wio enrich. System cleaning Acid
FBR technigue aff Wash time acid 158
Pump spead 4 Soaking time 208
Sample load time Bs Gas load time 10 NLh
Reaction Hra 7=
Waiting time AZ 158
Purge timei | 405
QcC parameters.
QC type Conc, check
QC check samp. 1 - QC check samp. 2 -
Conc - Cone. -
Error limit e Error limit -
Rap. measurament aff Reaction flag + continue
QC std 1 no. 1{100.00 ngiL) QC sid.2 no. 1{100.00 ngiL)
QC std.1 limit + 50.00% QT std.2 fimit +  0.00%
QC std. act. flag + continue
Expect. btank abs, 00100+ 0.0100 Reaction flag + continue
QC precision off
Reatiun off
Q€ Recal factor off
Al
- naslupugy
BI02/2023 1144  Page 31
0.0035
wooso JHG. oL
253.7 nm P
0025 ocak height— | : |
0.0020 A
g 00015 A
= al
ogote | | 00 Lo | I
0.0005 |
—z
0.0000
] i ) £4) o
Caone. [ngil |
Measurements and events (sorted by time)
Hyg ‘Without enrichrment / FER 100 ng/L PM_3-02-2023 anz2023  11:3
=} Conc. Abs BG L REDIT  Int, type Time
Cal-Zero 0000363 PH IE
0.000324 11:35
0.000481 137
OngiL 0.000383 0.000070627 1847 157
Cal-stt 0.002854 PKH [ET
0.0026848 141
. - - c 1143
. 0000034104 1,183 11:43
Callbration Calibration function: 01 11:43
Peak plots Hg
Cal-Zere B02R025 1134 Cal-SHt AN22023 1140
0.002 0.002
w @
Z S
0,000 0.000 |
0 25 &0 g 2 &
Tima [s] Tima [s]
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BO22023 11:44 Page 213
Calibration settings
Calib. meth Standard calib. Calibr, unit !llgﬂ.
Ko, standarde 1 Cenverslon fac. | 1000000
Type of standards - Standard prap. | Premixed
Blank correct. -
Recalib. std. no. -
Qutpaut unit wgil Conversion fac. |1000
Calib. stat. Mean Meas, cycles | 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 | ==
Siock sel. 3 - Stock sol. 4 =
Type of cal. curve fingar Intercept \calculated
Weighted cal. off Grubbs stat, |
Check of cal. curve no outlisr test
|
Sample statistics
Stat. mode Mean Meas, cycles 2
Confid. lavel 954 % Bind cycles 1
Grubbs stat. -
Calibration standards Hg
Mo MNama Rty Pos 0‘:&?’:" Abs =] RSD/%
1 CalZero =) LR H:0.000383 0.000070 1847
AOD09152  DO02BZ 2724
2 Caksidl (=) # 10000 H:0.002931 0.000034 1.163
A 0.040677 D.002768 6855
Calibration function 1 8/02/2023 11:43 Calibration (Peak height)
Abs=k1+K2"conc
k1=0.000383 k2=0.000025 Recal. factor: -
Slope |0.00003 Absi{ng/L} R2-adjusted 1.0000
5c0 1.00000 ng/L Charact. conc. 171.082 (nglLJ1%!
Lawser limit 0 ngll Upper limit 110. ngiL
Detection limit — Deter. limit —
Al
v enmslumungy
80272023 11:22 Page 114
Mercur
Report file: CAWINAASITTMP202 3\ResultWO\Pro_024
Program version: 479.0 Printad on: BDZiZ023 11:22
Racording starled on BIO2/2023 1113 GMT=T.0
Opearator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Entichment / FBR /100 pgi,_PM_3-02-2023
Created on 80212023 Time  10:56
Program =
F Mercur T que: Hg .
Line 253.7 nm |
Lamp type Hg-LP
Integr. mode Peak helght Integr. time 35s
PMT 451V
AZ time Gs Peak smoothing s
Detay Os
Warking mode wia anrich. System cleaning | ot
FBR technique on Wash time acid 10s
Pump speed 3 Soaking tima 20s
Sample load time 128 Gas load tima 10 MLk
Reaction tima 12s
Waiting time AZ Ss
Delay Os
Purge lime1 s
Purge time2 158 Gas wash time2 10 NLh
Al
i nmsluaugy




BI022023

11:22 Page 204

QC parameters
Qc type Cone. check
QC check samp. 1 — QC check samp. 2 —
Cone. — Cone. -
Ervor limil — Error limit -
Rep. measurement off Reaction flag + continue
QC std. 1 no. 1{100.000 ngiL) Qc std 2 no, 3(0.100 ng/L}
QC std 1 limit + 20.00% QC std.2 limit + 20.00%
QC sid, acl. flag + continue
Expact. blank abs. 0.0100¢ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor off
Calibration settings
Calib. meth Standard calib. Calibr. unit ngiL
No. standards 1 Conversion fac. 1000000
Type of standards — Standard prep Premixed
Elank correct. s
Recalib. std. no. -
Output unit pall Conversion fac. 1000
Calib, stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol, 1 [~ Stock sol. 2 —
Stock sol, 3 Stock sol. 4 e
Type of cal. curve linear Intercept Zero
Waighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stal. mode Mean Meas. cyclas 3
Confid. laval 05.4 % Blind cycles 1
Grubbs stat off
Calibration standards Hyg
No  Mame witn pos  COmC! Ints sD RSDI%
1 Cal-Zero =) &  0.000 H:0.000811 0.000020 2,545
A 0.01827 0.000648 3.371
2 Cal-Std1 =) a8 100.000 H. 0002281 0.000073 0.738
A0, 1408 0.001352 0.961
Al
o nsluniugy
BOR2023 1122 Page 474
Peak plots Hg
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80272023 11:22 Page 34
Calibration function 1 BI02/2023 11:22 Callbration (Peak height)
Ints=k1+k2*conc
k1=0.000812 k2=0.0000982 Recal, faclor: =
Slope 0,00008 Intsding/l) | R2-adjusted 1.0000
50 1.00000 ng/L
Lower limit 0ngiL Upper limit 110. ngiL
Detaction limit — Deter. limit |
oo (HO | Pl
253.7 nm |
Feak height /
0.0075 L y
ﬁ |
0.0050 |
£
i
0.0026 |
é,(/
0.0000 }
[] F=3 50 i3 100
Conc. [ngll. |
Measurements and events (sorted by time)
Hg Witnaut Enrichment { FBR { 100 pgil_PM_3-02-2023 BO22025 1113
] Conc. ints BG sD RSDV% Int.typs  Time
Cal-Zaro 0000796 PRH 115
0.000803 1118
0.000835 M7
OnglL 0.000811 2545 1147
Cal-Btd1 0.009957 PRH 120
0.008821 121
001006 11:21
100.0naiL 0.008881 0000073720 0.738 1121
Calibration Calibration function; 01 122
Al
m,, nmslumugy
analytikjena
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TECHNOLOGY FROMOTION ASSOCIATION [THAILAND-JTAPAN)
UTITMENT CALIBRATHON AND TESTING SERVICES

<
//3&

2 MBG TR
0 FAK, U-TTI0 4R CALIBHATON 306

53U PATTANAKARN ROADSON IR,
TEL 02

NLUANG, SLANLUANG SANGROK 10250

Cert.No.: 23MM332

Page.: 1ol 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Taledo
Model ABZ04-5 [FACT
Serial No. : B108115658
10 No. : UAE AIR D16/2555
Submitted by : United Analyst and Engineering Consuftant Co, Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangechak, Phrakhanong,

Bangkok 10260
Location : Balance Room 2
Received order : 7 April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15°Cto a0
Relative Humidity : 30 % 1o 80 %
Calibrated by : Suwit lmjai

Approved by : ;
Approved Signatary
{ ) Pomthippa Tameyakul

(/) Malee Butkniea

Issue Date : 10 April 2023

The Uncertainties are for a

Thi S —

o 3 - Eguipment Calibraio

Appreeal ol

Cert.No.: 23MM332

Equipment : Electronic Balance
Condition As-Received ©  Usad ltem
Reference : 2304-00150C-2
Result of bration
2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine resding error obiained is given in the table

Maximum difference between

Position1  Position2  Position 3 Position 4 Position § off-center and central loading
tg) fg) ta) (a) {a} (-3}
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Waight Reading Factor

(g) (g) (k)

Unload 0.0000 247

L8] 0.0959 +0.0001 018 247

1 0.9998 +0.0002 018 297

8 5.0000 0.0000 018 27

10 10.0000 0.0000 018 247

20 20,0000 0.0000 018 215

50 50.0001 ~0.0001 019 n

70 T0.0001 -0-0001 0.20 2.07

100 100.0002 -0.0002 021 2.08

150 1500004 -0.0004 028 2,00

200 200.0005 -0.0005 029 200

The reported uncertainty of measuramant was based on a standard uncertainty multiplied by & coverage
factor k , iding & lavel of confid of approximately 85 %,
~alo-

ennslueniili]

Eguipment : Electronic Batanca
Condition As-Recelved :  Used lem
Reference © 2304-00150C-2

Procedure used :-

Cert.No.: 23MM332
Page: 2aof 3

Calibration were conducted using in-house calibration procedure CP-0801 according to direct

measurament method against standard weight
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D Ne. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCDO7 MM-0010-22 20 Jan 2024

2, This cenllficate ks valid only 1o tha item calibrated on date and place of calibation.
3. This result of calibration was made on requested at the paint specified by customer.
4. This certificate is not certified for any commereial transaction,

5. This is ta the System of Unit,

Result of calibration () Without Adj b (%) After by Intemal Callbrati

Range capacity : 0-g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement  Coverage
Applisd Weight Reading Correction Unecartainty Factar

la) ta) tg) (tmg) (k)
100 100.0002 00002 021 208
200 200.0003 -0.0003 020 ‘200

After Adjustment :

1. Determination of the standard deviation of weighing machine (n=10)

Applied Weight
(g)
100
200

COHPORATE SERVICES 3 EQUIFME
SHUTFATTANAKARN ROAD 5011 |

Certificate
Equipment :
Manufacturer :

Model ;
Serial No. :
1D Ne. :

Subimitted by :

Location :

Received order :
Calibration Date :
Amblent Temperature ;
Relative Humidity :

Calibrated by -

Approved by ¢

{4 Pomnthippa Tameyakul
(+ ) Malee Butkruea

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §lac

Standard Deviation
of Reading (g )

0.00008
0.00007

tenanslamu

INAND TESTING SERVICES
ANLLUANG BARGIOR 117250

HSC-TISITINTIES
CALIBRATIIN (1

Cert.No.: 23MM333
of 3

- .
of Calibration

Electronic Balance

Metlier Toledo

XP6

B322373803

UAE AIR 01912556

Unitad Analyst and Engineering Consultant Co, Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Balance Room 2

07 Aprl 2023

07 April 2023

15 Cod0’c

30 % 1o 80 %

Suwit Imjai

Approved Sighatory

10 April 2023

are for n

b smprealisced

rme Servcr
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Equipment : Electronic Balance Cert.No.: 23MM333 Equipment : Electronic Balance Cert,No.: 23MM323
Condition As-Received :  Used llem Page: 2af 2 Condition As-Received :  Used tam Page: 3 of 3
Reference : 2304-00150C-3 Reference - 2304-00150C-3 3
Procedure used :- Result of calibration
Calibration wera conducted using in-house p durn CP-0B0Y to direct 2. Effect of off center loading
measurement method against standard weight. A mass of 2 g was placed 1o various position an the pan.
Condition of this result of calibration The weighing maching reading error oblained is given in the table
1. Reference standard instruments:- Maximum difference between
Instruments Modal Seorlal No. 1D No. Toat o Mo Due date Position1  Posltion2  Position3  Pasition 4 Position § off-center and central loading
1) Standard Welght Set (E2) 15884 24053 TORCONT? MM-0010-22 20 -Jan 2024 (g} (g) (g) (g) (g} {a)
2, This cerificate is valid only 1o the item calibrated on date and place of calibration, 0000006 -0.000007 -0.000007 -0.000010 -0.000002 0.000004
3. This resull of calibration was made on requested at the point specifisd by customer,
4, This certificate is not certified for any commercial transaction, 3. Departure from neminal value
5 Thi . i : Balance Measurement Coverage
. This is L the: Systam of Unit, lled ht Readi ¢ i Uncartal o
; : ; Applied Welg|
Result of calibration (| Without Adjustment  ( * ) After Adjustment by Infemal Callbration (a) regcing ‘orrechon "T aT
Range capacity : D:g o B4 g Resolution 0.000001 g 4 (a) ta) (£mg) (x)
Before Adjustment : Unload 0.000000 0.000000 0.00&0 237
Balance Measuremant Coverage g'g; f.aades Aumodaz 00059 :;:
Applied Weight Reading Correction Uncertainty Factor : 50003 00005 0,000 2
£:3] ta) (g) (tmg) (k) b bl Shobe a0 L
3 2999987 +0.000013 0.026 200 £ Sen  See) E-g;l 5
& §.000003 -0.000003 0.038 200 : 40900 : - b
After Adjustment : ?: 0200002 -0.000002 0.014 200
1. Determination of the standard deviation of weighing machine {n=10) 3 1200001 H00M01 0020 §$
Applied Weight Standard Deviation 250080 £0006018 0.028 .
{a) of Reading (g ) 4.5 4.490954 +0.00000B 0.036 2.00
3 0.0000027 (-] 5.890982 +0.000018 0.036 200
[ 0.0000030
The reported uncerainty of measurement was basad on 3 standard y bed by o Il
factor k |, providing a level of confidence of approximately 95 %.
-olo-
Ll v
naslumudil] wwnasluan il
DQE Services Co.Lid DRE Services Co,Lid,
DOE o, ices 390l Latprao-Wangsin 55, Lndprac-Wanyhin R, Ladpess, Lndpeno, Basgkek 10230 DOE o icas 31 5ol Ladpua-Wanghin 89, Ludprsi-Wanghin Rl Ludaras, Ludprno, Bangkok 10230
Phane : +66 {012 538 2054, Email | dgeservicesinfoi@gmail.com e ol IPhong -—+66 (0)2 334 2084, Emnil : diessrvicesinfo(@gmail com T
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. 1 SP23-008 Page 1of'§ Certificate No. ¢ SP23-00% Fage 2of5
Customer :  United Analyst und Engineering Consultant Co.,Ltd, (Hesd Office) Environment Coundi Ambient Temperature 25 + § c
Address : 3 Sol Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkak 10260 Relative humidity 55320 %RH
Location of calibration :  Laboralory 213 Calitiration method : In-house method CP-01 Based on ASTM E275-08
Equi ¢ UV-Vis Spectioph Certified Reference Materials :
Manufacturer:  Hitachi Material Serial No. Certificate No, Dug date
Migdel: 12900 Absubunce Standard set 15760 95035 22 Qctober 2023
Serial No.;  21E22-009 Absobance Standard set 25757 95929 22 October 2023
1D Nao. ¢ UAEWAT.051/2564 Wavelengh Smidard set 15806 95916 22 October 2023
Received Date : 6 January 2023 Wavelengih Standard set 15758 95915 22 October 2023
Calibration Date : & January 2023 Traceability This certification is ble 1o the b fonal Systern of Unit ined at National -
Issue Date: 10 January 2023 Institute of Standards and Technology (NIST) through Stama Scientific Limited
Condition Instrument :  Used Spectral Band Width of UUC ; 3 onm,
Calibrated by : - Approved by : Sean Speed of UUC : 200 nm/min
| Mr, Tanawut Rittidach ) { Ms. Chonthicha Sangngem )
-] /| THC: ) N
Tochaial Maskiss Otsality Masagsr Sean Interval of UUC 0.1 am,
Tho ralibration rescs s epplied sy i e s A oen i e o calrato iy
of UUC: Ph ric  (LOOD Abs
e ' Ay 10 ~tandands sni i the imit of messremen oalierd at the comsgsadiog

national standands abarsoey. This cerificaie may oot be reproduged ather than in full exoem with e prior wrmen apgroval of fhe DOE Services Co, Lid

Wavelength 0.1 nm,

wenmslumugy w@nesluniugy

FMETO8-02 ROE 1415202 FM=TIRO R 1411720
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DQE Serviees Co, Lid
DGE Services 7 SelLadps Wanghin 55, Lafpess Wanghin I, Ludpras, Ludprao, Baaghok 10250
PFhone : =66 (0)E 538 2084, Enil | dgessrvicesinfofymail com momm
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 3of3
Calibration Results : Without adjustment
Photometric Accuracy &
Wavelength CRMs Values | ULC Reading Correctlon Uneertalnty Coverage factor
o) (Abs) {Abs) (Abs) (Abs) i
00,0000 0.000) 0,000 0.0028 200
420 05787 0,574 00047 {.0031 200
1,640 1.044 0.0050 0.0029 200
21900 2182 0.0080 .0080 200
0.0000 0,000 000040 0.0028 200
s 0.5607 0.558 L0027 (.0034 200
1.0247 1.021 0.0037 0.0035 2.00
21229 2114 0.0089 0.0079 200
00000 0,000 00000 0.0028 200
a6 0.5236 0,520 0.0036 0.0030 2.0
10,9634 0,960 0.0034 0.0029 200
19763 1,969 0.0073 00070 2.00
0.0000 0.000 01,0000 00028 2.00
il 0.5191 0,516 0.0031 0.0031 2.00
100603 0.997 (.0033 00033 200
19987 1991 0.0077 0.0084 200
00000 0000 00000 00028 200
5 0.5533 0550 0.0023 0.0030 200
1.080% L.O78 0.0029 0.0030 200
2.0391 2,032 0.0071 0.0080 200
0.0000 0004 0.0000 0.0028 2.00
P 0.5601 0558 0.0021 0.0031 200
10512 1049 0.0022 0.0030 2.00
Al
1.9294 1922 00074 L%ﬁ]h&mifﬁu

FAM-TOROZROI 17112021

DQE Services Co. Lid,
DQE SE]’Vi( i 32 Sai Ladprao-Wanghin 35, Tadprac-Wanghin Rel., Ladgrao, Ladpro, Banglok 10230
Thotss § +66 (012 S35 2054, Email ; dgeservicesinfoipniloom
REPORT OF CALIBRATION
Certificate Mo, : 5P23-008 Page Sof3
Wavelength Accuracy :
CRMs Vulues | UUC Reading | Carrection Uncertainty | Caverage fetar
(nm.} {mm.) {mm.) (mm.} *
24172 410 e {1R]:] 2.0
27945 278 065 018 200
2ETRE 2879 0,09 (I8¢ 3 200
33406 ins .36 018 200
36093 e 043 14 200
41859 4180 059 0.1s 200
24504 4458 014 018 200
45366 4530 0,66 nis 2.00
460,02 459.5 052 0.1% 2.00
536,59 536.5 (R0 018 200
63798 6380 .02 0,18 200
43138 430.6 e oE 200
47250 4720 50 [ 200
21347 5130 047 (1AL 200
525,85 578.5 naE O.I8 200
LY N b 737 053 [1R%. 2,00
sB538 SRS.0 s .20 il 1
GRAAD GE4.0 04D (1283 i
Ta0T2 T40.5 0x 020 2,00
T4B.LS Tahs A 018 .00
8O7.03 B07.0 003 0,18 1,00
#7928 8795 -0,23 018 2,00

Remsck =« UUIC = Unit Under Cafinmin
A= Pt Avaihln
= The swstall ancpnded necartuiney of maisrement U fs stned as the standard sncenaifity. of messansmee msipliod by the civengs Tusor & .
which i & normal e fbtion Ereresponds a1 coverage febebilily of rppmvimasely 93%

~* Indiaim nos T15E secreisd .
= End of Certificate - mﬂms‘“ﬂ’l‘llﬂu

T RNT (43302

DOE Services CoLid,
DQE . 12 Sai Ladpraa-Wanghin 33, Laciprao-Wanghis Rt Ludprio, Ladpras, Bangkok 10330
Services =
Phane :+66 (012 538 2054, Fmail - dgeservicesinfoggmail com s
REPORT OF CALIBRATION
Certificate No, ; SP23-008 Page 40of3
Photometric Accuracy @
Wavelengih CRMs Values ULC Reading Correction Uncertainty Coverage factor
(.} {Abs) {Abs) {Abs) {Abs) 3
235 0.0000 0.0 0.0000 00058 2.00
) 0.7478 0.744 0.0038 0.0057 200
e 0.0000 0.000 00000 (L0050 2400
- 0.8686 0.863 0.0056 0.0059 2,00
5% 0.0000 0.006 0.0000 0.0050 2,00
0.2912 0.290 0.0012 00051 2.00
S0 0.0000 0000 (LO000 00050 2.00
06448 0.629 00058 0.0055 2,00
v
nmslumugy

FMTIROZ R 11112001

DQE Serviees Co,Led.

DQE Services Y250 Lndprc-Wangisin 55, Lusprao-Wnghin Re., Ladpeso, Laciprao, Bangkok 10230 B -
Phoae | 466 (002 538 2064, Email ; dgeservicesinfof gmall com pivi com e

CERTIFICATE OF CALIBRATION

Certificate No. ¢ SP23-007 Page 10of5

Customer ¢ United Analvst and Engineering Consultunt Co_ Ltd, (Head Office)

Address : 3 Soi Udomsuk 41, it Road, B hak, Phrak! Bangkok 10260
Location of calibration :  Laberatory 313
Equipment:  UV-Vis Spectrophotometer
Manufacturer:  Hitachi

Model 1 U-1900

Serinl No. ;. 2021-064

I No. 2 UAEWAS 0062552
Received Date @ 6 January 2023
Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Iostrument 1 Used

Calibrated by : Approved by :
{ Mr.Tanawur Rinidach ) { Ms, Chambsichs Sangngem )

Technical Manager Quality Manager

The calbeativi el s e nly o thi e et e ini sas fnusc aocoeate as shoun e fate st plice of calleation oety

apability of ihe e— I Y P ——

‘mborutory. This than i Ul [ of the POF. Sarvieem Cu., Lat

Uncontrolled Document..,


1733
Area Highlight


1733
Area Highlight



DOE Services Co., Lid.

bae Services 2 S Ladpmo-Wanghin 55, Ladpras-Wanghin R, Ladpraa, Ladprao, Banghok 10230

Phone : +66 ()2 338 2154, Email : dqeservicesinfoggmail com

REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 2of5
Environment Condition :  Ambicnt Temperature 2525 €
Relative humidity 55 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serinl No, Centificate No. Duse date
Absobance Standard set 25760 05935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard sét 25806 93916 22 October 2023
Wivelength Standard set 25758 95915 22 October 2023

Traceability This certification is ble to the | I System of Unit maintained a1 National -

Institute of Standards and Technology (NIST) through Starna Scientifie Limited
Spectral Band Width of UUC: 40 nm.
Scan Speed of UUC 1 200 nm/min
Sean Intervalof UUC: 01 nm,

of UUC = Pl ic 0001 Abs,

Wavelength ol nm,

Uncontrolled Documen

ifaLinz

DOQE Services Co,Lal

DQE . 32 %01 Ladpenc-Wanghin 55, Ladgitao-Wanghin R, Ludprs, Ladprao, Banghok 16230
Services
Fhone 7 +66 (0)E $38 2004, Email | dgeservicesinfodgmail com

REPORT OF CALIBRATION

Certificate No. :SP23-007 Page 4of 5

Photometric Accuracy ¢

Wavelngth CRM: Values UUC Reading Correction Uncertainty Coverage fuctor

{nm.} (Abs) (Abs) (Abs) (Abs} k

e (L0000 0.000 L0000 0.0050 200
07478 0,743 LOD4E (L0057 2000

35 (L0000 0.000 (000 0.0050 2.00
{18686 0,861 0.0076 0.0059 200

o 0.0000 D000 (L0000 0.0050 200
0.2912 0.291 0.0002 0.0051 200

a5 0.0000 0,000 0.00H00 000500 2.00
0.6448 0639 0.0058 0,0055 200

Uncontrolled Document, ,

DOE Servcss Cn, Tid.
DQE Seryipes 3 S0k badmmo-Waighin 35, Ladpr- Wonghin R, Ladpess, Ladprss, Hanghok 10290
Phone 1 +66 (012 538 2054, Fmail : dqeservicesinfogigmail com
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page Jof 5
Calibration Results : Without adjustment
Photometrie Aceuracy @
Wavelength CRMs Valaes ULC Reading Correction Uncertainty Coverage factor
(.} (Abs) Abs) {Abs) (Abs} &
0.0000 0.000 L0000 0.0028 200
ey 05787 0.575 00037 00031 2.00
1.0490 1.044 0.0050 0.0029 M
2.1900 2,181 0.0090 (K80 2.4
0.0000 0,000 00000 0.0028 200
3 05607 0,558 0.0027 00034 .00
1.0247 1.021 0.0037 0.0035 200
21229 2115 00079 00081 2.00
00,0000 0,000 00000 0.0028 2,00
05236 k520 D36 00030 200
65 0.9634 (R3] 0.0024 0.0029 200
19763 1968 (L0033 00070 200
0.0000 LO0D 0.0000 0.0028 200
05191 0518 0.0018 0.0031 2.00
ol 1.0003 1.000 0.0003 00033 2.00
1.9987 L993 0.0057 0.0084 2.00
00000 0.000 0000 00028 2.00
56 0.5523 0352 0.0003 (L0030 2.00
10809 1.082 0011 (L0030 2.00
20391 2.031 0.0081 (LO0RD 2.00
(10000 0.000 (L0004 L0028 200
5601 0.562 L0018 (L0032 2.00
6 EO512: 1.052 L0008 00030 200
1.9294 1,923 (L0064 (.0079 2,00
Uncontrolled Document, .

DQE Services Co, Lid.
pQe SEilEEs 37 Sol Ladprao-Warghin 55, Latprao:Wasighin R Ladpras, Lsdpran, Bangkok 10230 A
Fhioeie | #66 (012 538 2054, Fmail : dqeservicesinfo@igmallcom Frer ok
REPORT OF CALIBRATION
Certificate No. : 5SP23-007 Page Sof 5
Wavelength Accaracy :
CRM;s Values UL'C Reading Cuorrection Uncertalnty Covernge factor

(nmi) . (o) (i} &

241.54 2408 074 n1e 2400

279.40 RS 0,50 (A 200

288.70 2BED (1] LIRY 2.00

3R s 072 18 2.1

361.26 Bl 076 [IRY ] 20

41848 4178 (68 02l 100

446.70 44549 (0] 18 200

433.20 452.5 070 018 200

60,06 459.% 056 18 2.00

536,90 536.0 090 0.18 200

A37.94 6371 na4 n1s 2.00

440.74 440.0 074 [RE] 2.00

#7222 4715 032 n1s 200

51370 5130 a.70 0.ig 200

52872 5280 0,72 s 200

74,60 740 .60 Oz 2.0k

R348 SEA6 .28 30 20

BELEI BEAD ey LN 2

TaL2T T40,0 {4 20 200

T45.28 S TR (5] LK

216 .5 66 LSE 2,00

Rra.T0 790 0T .18 .00

Temark |« DUC = Uit Unider Cutamatios

- NiA = Nt Avaicdie

e — Y S——T wmcemanty mikipliod by e covirage iork

which for & nommal dise

- Indicates nos TIST aceredied

- End of Certificate - Uncontl’olled D,Q%J,E}Fﬂgn,,
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Food inchsinal Labcrsary Senvice Cenfer

Cal

NST-TISLTIS 11028
CALIBRATION

ibration Certificate

Certificate No.: 2302181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
Address; 3 Soi Usamsak 41, Sukhurmyit Road,

Bangehack, Praknanong, Bangkok 10260

Fagaars

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: ‘BevenEasy pH
Serial No.: 123052512
iD No.: UAE WAS 00328853
Order No.: 2302181
Operation No.: 2202181001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023

Calibrated by

Dats of issus:

We Pharmphat Tuant Approved by

Sciontist { Mr.Husttapct Niyomehart |

Specialist. Division of Calibration Laboratary

24 March 2023 Rasponsible for the Technical Maragement Team

Tris Cartlican = mtid

Laboramry Accredration Scoame whice has arsessss

the mosauement capabity of e :umw ‘1z tracmatily o mocognizne nafonal SHNAAGE nd 10 the NS o mas LTt mATed 9 the
comusgending rationsl sandands Wboralory, TIEs bty miny ol e ercduces GRGY 1 i AB sxcust wih e Brior witn apmoval of the

Pl Food Hattine

F-L5-00% Reviion: 01 Date: 20-04-65

"

Foad Inchsina |skoratory Serice Cerves

i,

Calibration Report

Certificate Na.; 2HE2TEND1-01
Equipment: pH Matar Rmchution: 00799 | 1my
Munutuctures:  VETTLER TOLEDD Madnt: SavmrEuny pH
Serl o 1ZI0ERSME Type: Banch vp
[LE LIE WIS (022553
Date of Calibration: 34 March 2023 Faged ol s
Calibration Results:
1 Cablration of pH Meber { Manual Tarmpmeitrs Carseunaseson wf 28 °C |
Heminad DC Voltage Sandard Aprage ndivator Reading Uncaraiemy | Covarage Factor
M Amv} mv ol [4mv | (3]
o 414120 [ [T [ 0
z am ] 200 (] 00
. rae T [ [E] 0
& a1 E 600 [ )
7 0oy [] 700 [X] 0
B =) ] [ nan 200
0 e B 1000 za [
) < 0 1200 [ 00
14 414117 ) 1400 [ 100
2. Cality f pH Watnr i Marmal Tampe M6 |
Equibmant o Elucimds Tyde:  Combine Elnctioe
Manifschirsr:  METTLER TOLEDG Wadel:  iLss Salita
Sorial Mo i LT
[Thews-P tion at pH 4, 54 T and 5H 10]
Corssad Valus Aumrnge ddioatie Rasiing Uncertaity Caverage Facior
25 °C () sl my (£pH) k)
408 401 [ . 0,007 140
[ [ 22 G 00075 100
0 850 001 1 7.8 & 0oan 100
.85 ) I - 0004 200

F-C5-012 Revisinn; 01 Dme: 20-04-55

Calibration Report

Certificate No.: 02803101
Equipment: P Metar Resaiution: 201 5H T

Manufaciurer  METTLER TOLEDD Mode: SevenZasyp

SamalNe:  TEOENET TP Barchimp

10 g UIAE S DOXEESS
Diate of 24 W 36 Foged ot
Laeatice: Labigeaniy, Hai s
Envitcnman Cangion Ambion Temporaisw: | 234 £15 ) T Relwbve Huwidity | B2 £3 ) W
‘Condmion of Equipment: Good Candition

Comdnion of this Results of Calibration

1 Cattraticn etrod " houise mathad | ¥1.CC-002 ana
curliheg ruirance sliesal (CRM)

2 Remunce Standards | Cartld Relsnnin Mwisrist

Instnanity Serlal (1D N, Manufacturar Contiicats No, Dus Baln
24 DT Wohage Calbeator ZT0R00T Flukn 201958 17 Jure 2023
22 Digkal Thermomater ITRO0T Fluke CC-BGEETO1 30 Cotober 2023
23 Themn-Hygeo Metar WELBTHOOIT T PosPE TE 65053501 21 Sepomber 223

Cortfld Mnfarance Miacisl Lok Ho, Manufacturer et Exgrs Doty

2.4 pH buar & 008 Primary pH buhar Soktion| 7360 EPAdan PHEMLS 16 Fabinuncy W24
215 pHbuMar 8385 (Primary pH buffer Sahation ) 72606 CPAcham PHHTLS 18 Fabaunty 2025
28 pHbufer 101 (Primary pH buffer Solation| e CPAchem PHZ2OLE 18 Fabnuary 2024
L7 pHbufer T 00 {Stardard pH bufler Soluson) Lig k3 CPAchen PHIDTLE 16 February 24

kS Tre i L L
37 Irwirammnin b 21 Hrough MEC-THSETIS 17028 Labossimry Accretition of Calbrrbon Mo 00DS
332 Inbnitn W 2.2 frcugh WEETISFTIS 170085 Labrestry Aszndticn of Callraton Mo 00G1
33 Insbrumiss Ne 23 Frcugh NSC-TELTIS 17128 Labostnry Assreditien of Caliimaton No 0061
14 CemVed Reteranca Materiad M. 240 28 raceutie mathad:

uremter, biemetr, e ettt Tha Sl Ssson
Frapaeaon mnd curtfied by CPATher Lt socredites 1o 50 17034
and ISOMEG $T028

35 ComPud Rutuiinca Muterisl Mo 7 ackatiu BIMRN HR13 Loik 26 05 2022 ESM Rul HITE Lan 02 46,2003,
it el HET3 Lathd 3608 2020 Btk Fisthd HLTE Lothl 6,00 2002, thee
am Lid e

accrgies i S0 17014 and IBOGEC $7025

5 8 shown o dit oy,

F-CS-12 Reviskor: 01 Date; 20-09-65

LUECNEaEaNESLa TS

NEETlTie 1102

by T P T TV T T e '\“, u?"
Frumdision for indusiial Developrment Matonal Food LT
Foord distory Serice Certm SRR
Calibration Report
Certificate No.: 2302181-001-01
Equipment: Dightal Thermometer with RTD (ipH Meter)
Resolution: &1 o Model:  SevenEasy pH

Serisl No.: 1230525212 D Mo LAEWAS.D03/2553
Manufacturer;  METTLER TOLEDO

Date of Calibration: 24 March 2023 Pagudof 5
Location: Chemicad Casration Laboratory, National Food Institute
Environment Condition: Amblent Temgerature 25 °C £ 1°°C

Ruelattie Humidity S5 ok 5 %

Condition of this results of Calibration:
1, Celibration Method : - Tn house method: W-TE-025 by with standard
- The Calibration |5 detenTineg Ly comparing witli & known temperaure
from a standard resstance thermometer.
- The temperature scale in use at this laboratory is the Intemational
Temperature scale of 1990 ( ITS-90 ).
2. Redfevence Standard Instrumant :

Instrument Madel Serial No, | Certificate No, | Due Date | Through

HANDHELD THERMOMETER 1528 ABEE5T NATIONAL
TE660039-01 | 10-Dec-23 | FOOD

Platinum Resistance Thermometer {PRT) L 509201 INSTITUTE

Sigipart Equipment © - Low Temparature Bath (ISOCAL-S), Mode!: Eurepa-6 Plus Basie, S/N: 1415022

3. This certificate is traceabla to International Systern of Units (S Units),

4. This cortificate was cartified only for the instrument we calibrated,

5, This result of calibration was found accurate & shown on date and place of calration andy,
6, Conditon of Calibeated item :  Good

7. Result of Calinration ;

Withaut sdjustment D After adjustment

FCSAL2 Rirvision: O Datec J004-65
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s ot e FOAPEEION 103 irichusirisl Developrmert Marcnal Food instute e iy
mesany ol weavy  FOOC INOUSTIE Labotarcey Servee Cevtey %\"‘EN 0335 HSC-TIBA-TIS YT

CALIBRATEON 0061

Calibration Report

Certificate No.: 2203527-001-01
Certificate No.: 2302181-001-01 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Eauimow Digital Thermometer with KTD (pH Meter) Address: 3 50l Udamsuk 41, Sukhumyit Road,
Resoltion: 01 T Modal:  SeévenEasy pH Bangchack, Prakhancng, Bangkak 10260
Serlal No.: 1230525212 ID Mo UAEWAS.D03/2553
Manfacturer:  METTLER TOLEDD Lagelets
Date of Calibration: 24 March 2023 FageS ot §
Equipment: BH Mater
Calibration point: 15.0, 25.0 and 30.0 T
e e Manufacturer: METTLER TOLEDO
- The probe was immersad |n Bquld bath or dry bath to 8 minimum depth of 170 mm,
- Diéseriptionof peabe, model WA sn: o NA Molel: . Seven Compact 5220
Dimension of probe ¢ Diameter 3 mm., Length 120 mm.,
Sheath materisi = N/A Serial No.: CH43421
uuC* Reading Standard Correction Value | Uncertainty 18 No: UMY
ey Temperature (°C) ey £ °c)
152 14.599 -0.2 iz Order No.: 2203527
252 24.599 -0.2 012
30.2 8,559 -0z 042 Operation No.: 2203527-001
Date of Receipt: 30 b 2022
Date of Callbration: 5 July 2022
Mate Calibrated by anch caktong Approved by
~LILCT & Lt Under Calibratica Scinrtist: | MePharaghat Tuanit )
WManager, Division of Calibration Labaratory
Datg of lssue; S Juky 2022 Rosponsibio for the Technical Managoment Team
The repart of massur on stardard plied by coverage factor k= 2,
providing 3 level o€ confidence of approimately 95 %, Tha uncertaisties ard for a confidenca probesdity of apgroxmately $5%.
This Cortlcaln o Hiue i s by ihe Thai Lateriony Acciadiaion Schems mhich hs ssaessed e
pumtmre Ergd —semoie measerement capaEty of Me labormioy ot B Feciabily 10 fCognied nalional Sidints wnd 3 U urele of S s ol e
Ty et be han Al sxcect wih T prior witien approws! of ha Natlonal
FACS-002 Resision: 01 Date: 20-04-85 Fliest brmimue.
FAC5-009 Raestin| OF Date: 200465 N

ArrErauLnT

HEC-TIE)TIE 17008
CALIERATION 008

Calibration Report Calibration Report

Cortificate Moo FWAET-0-01 . .
E Certificate No: T30t
Equipmont o4 Metar Resolution:  0.01 pH am
L Equipment: i Mty Runshion  0.91 pH foy
Manufacturer;  METTLER TOLEDO Modei: Seven Compact 5220
Wunufastures;  VETTLER TOLEDD Mdal; Seyen Cornpact 3220
Swimie: Gy Ty Banch o
Barial o:  C1i3spa Type: Bench g,
s LIAE WAT.00012884
% Np UAE AT 0272564
Date of Calibration: & ity 3022 Page 2al3
Cate of Callbration: 5 iy T2 Fage Lol &
Lacation: Salbrason Latoraiory, Natonal Foat Instiuss
i Calibration Results:
Ervironmest Condition: Amblent Tamparatues:: | U35 = (8 ) T Relmibe Mumidey | 83 =8 ) % T
1. Calibiration of pH Wetar { Manual Tamgamtus Compaeastion 01 26°C |
Crndiion of Equipmant Good Condibon
Coniien of this Results of Calibraticn ‘Mominst D Valtags Siandard Awarsge Indicatar Reading Uncariamey | Goverage Factor
o g il ¥
1. Dabbrmtan Mohod WL _ g siandard voitnge cafe d i il b 15y
Farfhed refurmnce metsrial [CRM) [l aranT e [ 058 200
2 Aalerence Sandardy Canited Retsranca Matoral F ERT e 200 YT 00
Inpirmnts. Saral /O Ny, Manlaciures Canificate o, Buafaly L ATEAGE [ 00 56 204
31 DD Vetagn Caliiabe ancgont Fubn ] W dure 2023 " 40180 5 [ 58 00
2.2 Dgral Thamamas arcawr Flta cepadinar 30 Gontnr 2032 7 0004 o 26 o58 200
23 Thermo-Hygm Meter NFIETHIOR!E PONPE OR2-035) W Faruary 2025 . ot ) il 2 Lt i
Conihad R M oL i By Easteall 0 -ATI 483 an 1600 (] e
4 s 608 {Prirary GH st S| annina Gidchem st 2 Aarii 392 iz riciid bici) [ i
s ? . " FI 4nn ons =0
B it 6555 (Frivwary £H Sufler Scbutari] PrE Clachem PHITLE 21 g 20
O A YL BN — — magtLs - £ Calibration of ok Muter with Elestrods Marual Tamearnum Compensilion 4 26 °C |
ZT (4 bigar 7.00 {Erandard pi usfer Sakdion] 528 CrRAstam FHITLE 2 Apii2ey it e Tyt oetied BRcky
Misutstnr:  METTLES TOREDD Modul! Inka Expiet P48
Barial o Zibaty Do A
L Itucsakle b T atUniris Unky
L1 barenun N 21 thrgh 171124 Laberatory BT and B 1)
23 watrurvinis Mg 2.9 ihreh MNBC-TISITIS 17026 Lubormtory Accrosttin of Caltirmios NoDDE! icalor Russing
23 hamameis 623 it HEC-TISETIS 17051 Aszmaitan ol Cab = st 2 | Ve hasiindds
6.2 4T 1 rat i
= ariory tin ol Cabbimsios Ho az5+C (oH) o v . fzpH) 10
3.4 Centitod Anterenca Vaaral No. 24028 A ¢ g o . e = - ) Ty
rknn ard e by CRAGhsm L i accrdtied o 5017038 tea e " 0 [ 200
Bed BAIEE 170
10008 w0 ] AR 0608 200
2.5 Canitod Rsternca Matena) No 2.7 Weooable 1o BIM BT HIET LOIN 04,06, 2001) S ReN H-08 Lot 26083021,
" f i B wam [ - 0067 00

Stardard Sohiston pparaton s cartfed try CRAChen Lad s
socedind tn 50 17034 ed ISGEC 17058

8, Thiz remdt ol v o date and

F-C5-012 Amvision: 01 Dame: 20-04-65 L7 Maiinen; 01 Date; 20:04:65
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Calibration Report

Certificate No.: 2203527-001-01

Equipment: Digital Thermometer with RTD
Resction: 0.1 g Mogel:  Seven Compact 5220
Serial Mo.! C113432421 ID Mo LAEWAT.009/2564

Manufacturer:  METTLER TOLEDO

Date of Calibration! 5July 2022 Faged ol 5
Locatien: Caliaration Laboratory, Mational Food Institute
Environment Condition: Ambient Temperature 250 4 10

PRelative Humidity | oz 3w

Condition of this results of Calibration:
L. Calibration Method : - In house method: W-TE-025 by compansan with standard thermometer,
- This Calibration is determined by comparing with 3 known temperatina
fioen @ standard resistance tharmometer,
The temperature scale i 1se & this laboeatory |s We Internationa
Temperature scale of 1990 [ IT5:90°),
2. Reference Standard Instrurnent -

Instrument Model Sarial No. Cartificate No. | Due Data Through
HANDHELD THERMOMETER, 1521 A85397 NATIGNAL
TE £50057-01 10-Dec-22 FOOD
Platinum Resigtanca Thanmametar (PRT) 385 509201 INSTITUTE

Support Equipment ;- Low Temperature Bath (ISOCAL-E), Model: Europa-6 Plus Basic, S/N: $41532/2

3. This certificate is traceatle to Intemational System of Units (S1 Units).

4. This certificate was centsfied only far the instrument we calibrated,

5, This resut of callbration was found accurate 2 shown on date and place of calibvation anfy,
&, Condiion of Calbrated liem ¢ Good

7. Result of Cafibration El Without adjustment l:l Adter adjustment

#0112 Ravision: OF Diste: 20-06-65

msnaﬁ.arunleuﬂﬁmssarevmah&n!sﬂTum=
m-q:auauaeman Fut-tl!.ﬂdhéaﬁf.l-\_l

wmmamﬂumuq

ms.-ngnnl-mm Thalsnn

€= DKSH

Certificate of Calibration

o~
Equipment: CONDUCTIVITY METER Certificate No.:  C24230058
Modsel: Lab @55 Issued Date; 16 March 2023
Serial No. {or ID.): 16300356 Job No.: KSPR2304472
Manufacturer: Sl Analytics Page: 1of 2
Eloctrode Serial No. 16070067 Moded: LF413T Brand : 51 Analytics
Caondition: In Condition
Customer; United Analyst and Engineering Cansultant C Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environmant Condition: Tarmparature 23 ¢ + 2 'c
Humidity 50 WRH % 15 %RM
Calibration Placs: Enwi Lab ¥, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Atachal Ngamchanat
Calibration Dats: 16 March 2023
Tha Mathod used: In house method, CAL-WI-42, base on ASTM D 1125-14 and D 5391-14
Tracosbily: This certificate is traceable to the SI Units maintalned by GRM of NIST(SRM) trvough

CPA chem Co., Ltd. (ISOVIEC 17034) Certificate No, B38312, 838313, 838315

_

{Mr. Atachal Ngamchanat) {Mr, Nitirun Srihawan)
Person in charge Authorized signatory
“This ceriticate is issmd the units of o Syetem of Unfas () ty in

The uncaranty atid unesseNny Which 3 uRpi by Ta L]
providn o beved of conmdence of BE%. i tha & "
Thises Teduls My T BCIBD Uy SOVREONS T ST CONGLENS. Ths MURS NHale oely 10 e, T repor
i BRSH

him Romicsbars ineTuTal 26 R
DICSH Tchmicky Limias

2330 resanertn s sl TEEor 1030

T332 Subtuarr e, Bangotak, Freaihancng. iargct 10300

S wnanslueauny

Dedivering Growth - in Asla and Beyond. CAL-FM-C24-00: 12 Sep 2022

Calibration Report

Certificate No.: 2203527-001-01

Equipment; Digita! Thermometer with ATD
Resolumon: 8.1 °C Model:  Seven-Compact 5220
Serial Mot C133632421 10 Mo UAEWAT.O0DS/2564

Mandafactieer:  METTLER TOLEDO
Date of Calibration: 5 July 2023 Fage 5ot 5

Calibration point: 150, 250 and 350  °C
Calibration result;
= The proba was immersad in kquid bath or dry bath to & minimum deptn of 120 mm,
- Description of proba, model @ - SN
Dimensian of prabe : Dismeter 9 mm, Length 120 mm,
Sheath material :  Stinless Steel

UUC* Reading Standard Correction Value Uncertainty
fc) Temperature [°C) () £ gy
15. T 01z
251 25038 -0 012
35z 35.024 ] 017

Bt
= UUC® . Unit Under Calibratan

The report uncertainty of measurement wis based on standard uncertainty muliplied by coverage factar k= 2,
préwiding & level of confidence of aparadmately 55 %,

......... o .

T e T T mmﬂumuq T
=008 Brd 56, Afun Aty Py, Barey ) shary Scbosiniy, Esn S Theng), Bangkas 20eon, Thadard & t
ot ] S WA | eSSBSt 8525

F-CE-017 Revmion: O Date: J-04-65.

&= DKSH

Certificate No.: G24230058 Page: 202
Calibration Results:
Bafore A
Standard Unit Under Calibration Coverage Facior
Comection Uncertainty [ + )
Ganduetivity Solution Reaging (k)
25000  pSkem 245  uSlem 0500 uSiem 200 021 wSicm
14130 pSkm 1403 uSicm 0.0 usiem 200 20 wsfem
1m13 mElom 108.5 miem 2.80 mBiem 200 067 mEem
After Adj ;oo8t 1413 pSiem
Standard Unit Under Calibration Coverage Factor
- " Comecticn Uncertainty (£
Conductivity Sclution Reading (k)
25.000 wSfem 248 wBism 0.200 pSiem 200 0.2 uSicm
14130  uSlem 1413 pSlem 00 uSiem 200 a0 uSlem
113 mSicm 108.8 m8icm 250 mElom 200 08T mElom
‘The End of Certificate
Wfinde Bamrtare et Tal 3%

DHSH Tactnokogy
1503 sarefiedavmcenn ey e 0
Bikoreet Fosd. Dargues, Phrskhwrory, Benghok 1090

s B wonenslamun

Deivering Growth - in Asia and Beyond,

CALFM-CRE-00: 12 Sep 2023
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&= DKSH

el KSPRE3044TZ

lunsiedeusniaiasiadunanaon

aflaedadfia: CONDUCTIVITY METER 4 Lab 855 wrewateton: 16300356
wvreday (Su) #r19dnU (f)
16 Mar 2023 Tumirada 16 Mar 2023 WANLIWR
al | Taitnd Uk | Liind
Ganeral
(] O 1 u‘rmmﬂul'lﬁl = {m]
= o 2 svwssn (sedldisoge, malu-uaneos) 7] o
= o 3w On - n e (On-OF Swicth) = O
) [a] 4, slunm (Kaypad) = =]
= o 5 wia (Display, Screen Contrast) = O
Spectraphotometar
o o 6. useiwlvivh (Battery Backup) >= 2.6 VDC =] O
5| [u] 7. dowpulanarwmaiu Contral) o u]
o o 8  mrwmafu (Wavelength Check) o o
[u] o 9 uwAeiwlaus (UY < 3,000 hour) [u] O
o o 0. usairialaus (Visible < 5,000 hour) ju] O
o o 1. wnednumpinote (Carousel Moduls) 8] o
i Meter and Conductivity Meter
= ) 12 BwfnTn ( Electrode and Connection Cable ) 7] 8]
O (=) 13 asuAsasa s Electode (Level KC1) (|| {m |
Ef =] 14, shilfiulane Electrode (Dust Protection Hood) O =}
o o 15, dubufinTnan (Stand) O O
Turbidimeter
o o 16, meruruihgn (No Sample) o =]
o 17, asfuntidoesvesnaude (>= 2,5 i 3.0) o
Automatic frstor
O o 18w Piston Burettes o o
O o 19, Function Rinsing and Dosing ju] =]
o o 20, wodweneussgnnsnay o =]

oLl : Elactrode Tagniunfile 26.9°C Tau Control Waterbath i 25,0 20.4°C

Mr Atachai Ngamchanat

B Sarvica Engineer

Lims
ZET) st s enen seena s s 1280

.
7500 Susherma ficacd Sargcht, Frrsshanceg, Sangkok 10260
. : wnansluaiugy
Delivering Growth - in Asia and Beyond, CAL-FM-RI-03: 20 Jul 2022
Equipmant : Electronic Balance CertNo: 23MM112
Condition As-Received :  Used ltem Page: 2of 3
Refarence : 2304-04580C-1

Procedure used :-
Calitration were coriducted using In-houss calibration procedure GP-OBO1 accarding 1o girect
measurement method against standard weight.
Condition of this resull of calibration
1, Reference standard instruments:-

Instruments Model Serlal No. ID ho, Test report No. Due date
1) Standard Weight Sat (E2) 15884 24063 TORCODT MM-0310-22 20 Jan 2024

2. This cerlificate is valid anly to the itlem calibrated on date and place of calibration,
3. This result of calibration was made on myussted at fhe point specified by customer.
4. This cerificate is not centified for any commercial transaction.

5. This % ification is ¢ to the Bystam of Unit.
Result of ¢ lon () Withaut Adjustment ( * ) After Adjustment by Intemal Calibration
Range capacity : 0 g to B1 g Resolution 000001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Carrection Uncertainty Faclor
ta) (g} (a) (xmg) (k)
a0 80.00005 -0.00005 015 200
200 199.9999 +0.0001 0.28 200
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(gl of Reading { g )
80 0.000007
200 0.00000

Uncontrolled D.t

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
EQUIPMENT CALIBRATION AND TESTE
NLUANG, SLANLLANG BANGEOR 125

WAC T TaR
CALISRATION 0366

Cert.No: 23MM112

Page.: 103
Certificate of Calibration
Equipment : Elactronic Baknoe
Manufacturer ; Mettler Toleda
Model © X5R205
Serial No, ; CO0g07T 1872
10 No, : UAE WAD 01272563
Submitted by : United Analyst and Engineering Consulant Co.Ltd

3 Sol Udomsuk 41, Sukhurmvil Road,
Bangchak, Prakhanong,

Bangkok 10260
Location : Balanca Room
Recelved order : 26 April 2023
Calibration Date : 26 Apnl 2023
Ambient Temperature ; 15cwen’c
Realative Humidity : 30 % 10 90 %
Calibrated by : Man Pattanapongpaiboon

Approved by :

Approved Signatory
{ ) Pomthippa Tameyakul
[ ) Malee Butkmuea

() Suwlt Imjai
lssue Date : 2 May 2023
The Ul inties are for a hability of approxi 95%

Uncontrolled Document
P——
Equipment : Elactranic Batanoe Cert.No.: 23MM112
Condition As-Recelved :  Used ltem Page: 3 of 3
Reference : 23040459001
Result of calibration 0 7|
2, Effect of off center loading : A AEE
A mass of 100 g was placad to various posilion on the pan. 0 INR LS ele
The weighing machine reading ermor abtalned is given in the table Frect Froit Frok
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
ta) (a) (g) (tg) ltg) ta)
00001 -0.0004 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{9) ta) (g) (£mg} (k)
Unload 0.00000 0.00000 0014 213
0.05 0.05001 -0.00001 0.5 208
0.1 0,10001 -0,00001 D015 2.08
1 1.00001 -0.00001 0018 204
5 500003 -0.00003 0.026 2.00
20 20.00006 0.00008 0,045 200
50 50.00006 -0,00006 0.080 200
&0 B0.00004 -0.00004 0.15 2.00
100 100.0000 0.0000 0.16 200
150 150.0000 0.0000 0.29 200
200 2000000 0.0000 029 2.00

Tha repored unceralnty of measurement was based on a standard uncertainty multiplied by a coverage
Tactor k |, p a leval of o of approxi 95 %,

-olo-

Uncontrolled Do@.ent
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NOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN] %
5 ALTBRATION AND TESTING SERVICES =
ANG, SUANLUARG BANCECIR 0250

HAC-TIgL TSIz
EALIBRATION 005

Cert.No.: ZiMM113

Page.: 10f3
Certificate of Calibration
Eguipment : Elactronic Balanee
Manufacturer : Metler Toledo
Model © XSR205
Serfal No. : C2106853594
I Ne. UAE WAD 01002565
Submitted by ; United Analyst and Engineering Consulant Co, Lid

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,

Bangkok 10260
Location : Balance Room
Received order - 26 April 2023
Calibration Date : 28 April 2023
Amblent Temperature : 15°Cto40
Relative Humidity : 30 % o 90 %
Calibrated by - Man Pattanapongpaiboan

Approved by ©
i Ignatony

() Pomthippa Tameyakul
{ ) Malee Butkniea
(") Suwit Irgai

lgsue Date : 2 May 2023

The Uncertainties are for o confidence probabili

v of approximately 95%

Uncontrolled Document

Equipment : Electronic Balance Cort.No.: Z3MM113
Condition As-Received :  Usad item Page: 3 of3
Reference : 23040450002

Result of calibration

2. Effect of off center leading

A mass of 100 g was placed fo various position on the pan
The weighing machine reading error obtained is given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Posilion 5 off-center and central loading
(g) (g} tg) la) tg) ta)
-0.0001 0.0001 0.0000 0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurament Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) ig) ta) (tmg) (k)
Unioad 0.00000 0.00000 0.014 21
0.06 0.04990 +0.00001 0.015 208
0 0.08998 +0,004001 0015 207
1 1.00000 0.00000 o.o1g 204
5 5.00000 0.00000 0.026 200
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 200
a0 B0.00002 -0.00002 0.15 2.00
100 100,0000 0.0000 0.17 200
150 150.0000 0.0000 029 200
200 199.9999 +0.0001 029 2.00
The reported uncenainty of measuremant was based on a standard inty pliad by &

factor k', providing a level of confidence of approximataly 95 %,

~olo-

Uncontrolled M

Equipmant Electronic Balance Cert.No.: 23MM 113
Condition As-Received :  Used ltem Page: 2af 3
Referance : 2304-04590C-2

Procedure used =

Calibralion were conducted using In-heuse eallbration procedurs CR-OB01 according to direct
measurement method against standard weight,
Condition of this result of calibration

1. Reference standard instruments:-

Instruments Model Serial No, 1D No. Test report No. Due date
1} Standard Weight Set (E2) 15584 24053 TORCOOT MAE-0010-22 20 Jan 2024

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

3. This result of calibration was made on requested at the point specified by customer,

4. This cerificate Is not certified for any commercial transaction.

5. This cerification is traceabls to the Intemational System of Unit.

Rosult of calibration | ) Without Adjustment ( * ) After Adustment by Intemal Calisratian

Range capacity : 0 g to B1 g Resolution 0.00001 g
81 g o 220 g Resslution 0.0001 g
Before Adjustment ©
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(g} (a) ig) (xmg) (k)
a0 79.99592: +0.00008 0.15 20
200 199.9995 +0.0005 0.28 200
Aler Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
{a) of Reading (g )
80 0.000007
=200 0.00004

Uncontroll

SSOCTATION (THAILAND-JAPAN)
ALIIEATION AND T
LLIANE

FAX, LT

TECHNOLOGY FROMOTION
CORPORATE SEIRY

T} SERVICES

SUANLUANG KN

Cert. No.: 22Th1480

Page: 10of3
Certificate of Calibration
Equipment ; Hot Ar Oven
Manufacturer ; Memmart
Maodel © UF 55
Serfal No. : B216.1666
1D No. ; UAEWAQ.O27/2558
Submitted by : Uniled Analyst and Enginearing Consultant Co.,Lid.

3 5ol Udamsuk 41, Sukhurmvit Road,

Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 19 Oclober 2022
Calibration Date : 18 Oeleber 2022
Amblent Temperature - {22 10)°C
Relative Humidity : (60430 ) %
Calibrated by : Preacha Hiahib
Approved by :

Approved Signatony
() Pomnthipoa Tameyakul
{ ) Malge Butkruea
{ o) Suwit Imjaé

Issue Date © 31 Oclober 2022

The U

Uncontrolled Document
A 0D4BBOD
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Equipment = Haot Air Gwen
Condition As-Recelved :  Used |tem
Rofarence : Z210-05750C1
Procedure Used :-
Cafibration wers using calibration p CP-0T0Z ing to diract

method wilth Dala Acquisition which connected with Reslstance Temperature Delector { RTD ) and
Thetmocoupls Typa T,

The lemperalure scale used was based on TS50,
Condition of this result of catibration

1, Refarance standard instrument:-

Instrument Model Serial No. Cert, No. Due Date
1 } Data Acquisition 349704 MY41021843 2204 10 Jan 2023

2. This-certificata is valid only o tha item callbeated on dale and place of calibeation,
3. This certfication iz fracesble to the International Systam of Unit,

Result of Calibration i- [ *) Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Closa Environment during
E Beginning Finished
Z 4 Tomp. (°C ) 2 30
REL Humid. { % } 47 an
= = AC Supply { Vall ) 221 220

Rel, Std, 10 No. @

C: Paint
Position :|  (104)7C | {140,180 )°C
1 1BOARTODT | 21-04TC01
2 | 1BoaRTD-02 | 21-04TC02
3 | 18.04RTD-08 | 21-04TC-03
Probe instalation Detalls; _ Pimension of Chamber : 4 18-04RTD-04 | 21-04T0-04
as B0 em = L 5 1B-04RTD-05 | 21-04TC-05
b= B0 &m ":: g':" . 6 | 1804RTD.8 | z1.04TC0B
e= 50 om . cass I 7 | 18.04RTD07 | 214TCO7
Ceapacity = 0,053 m 7 ¢
8 | 18-04RTD-08 | 21-04TC0B
0(ref) | 18-04RTD08 | 21-04TC-08

Uncontrolled Document

a 1133252

TECHNOLOGY PROMOTION ASSOCTATION ITHAILANT-JAPAN)

CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES

FALEFATTANARARN ROADNSOH LE, SUANLUANCG ANLUANG BARNGEOK NO%0 NSETRRETNS
TEL W0 AN, 037198k it

Cert. Mo, 23TM373

Page: 10of3
Certificate of Calibration
Equipment : Hal Alr Oven
Manufacturer ; Mammert
Mode : UF 55
Serial No, © B212.0411
1D N, : UAE WAD.005/2556
Submitted by : United Anatyst and Enginesring Consuflant Co., Lid,

3 Sol Udomsauk 41, Sukhumwit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location @ Lab Floor 2
Received Order : 1 April 2023
Galibration Date © 11 - 12 April 2023
Ambient Tamparaturs : (281037
Relative Humidity | (60 £ 30 )%
Calibrated by : Krisda Maloe

Approveay |

Approved Signatory

(/) Pornthippe  Tameyakul
[/] Males Butkruea
{ ) Suwit Imjai

Issue Date ; 24 April 2023

The U are for a yof

b roprstacl

el ol C e beriiies 3

Uncontrolled DQ%‘}‘%QS

Equipment : Hot Air Oven Cerl. No.: 22TM14490

Condition As-Received : Used Hem Page: 303

Raferanca : ZE10-08T50C-1

Result of Calibration :- {*} Without Adjustmant

Functlon of UUC*:  Temperalure Source

Fresh air satting : Close

Calibration uuc uuc Temperature Temperature Overall Coverage
Polnt Setting | Reading stability uniformity Variation g Factor
{*C} ['c) (e} {£°C) {6} (‘¢ ) 3
104.0 1040 104.0 0,081 1.3 1.7 2
140.0 140.0 140.0 14 23 24 2
180.0 180.0 180.0 g a5 38 2

(c)

Paint Position
(26T 1 2 3 ] 5 8 ¥ ] 9 fref)
104.0 103076 | 103.676 | 103777 | 104124 | 104,667 | 104,426 | 104012 | 103.928 | 104.370
“o.g 138.199 | 138.188 | 138.808 | 130.550 | 140,266 | 139,822 | 135.203 | 139.385 | 140389
180.0 177,930 | 179267 | 178643 | 179.753 | 181.011 | 180.003 | 170.486 | 179,743 | 181278

Funetion of UUC" : Tamparature Sourca
| Fresh air sefting : Closa i during
Beginning Finished
Temp. (°C ) il 28
ﬁ . REL. Humid. { % } 45 44
AC Supply { Volt § 22 220
& o
1 3
g Ref, Std. ID
H 5 g 5 Calibration Point

Average® : The average of 20 values in each position.
Temperature stability : One-hall of the greatest maxmum differance of measured temparaturs at any one sensar

1 The:mani of o st any sensors and the messured
temperaiure at tha reference location which are observed af the same fime or at a5 close an observation time as
paossible o the pattem or 0 by within the chamber under steady-state condiligns.
Overall Variation : The Differance of the and minimum ternperatures il

UUC* : Unit Under Calibration
MNote The reported uncertainty of measurement was included stability snd excluded uniformity

The reporied uncertainty of measuremant was based on a standard unceralinty mulliplied by a coverage
factor k. providing a level of confidence of approximately 95 %

-alio-
Uncontrolled Document
a 1133251

Equipment : Hat Air Oven Cert, No.: 23TM3T3
Condition As-Received :  Used [tem Page: Zof3
Reference : 2304-01560C-1
Pracedure Used -

Cadibration wera using i CP-OTO2: iing o direct
method with Daa isition which with i Detactor [ RTD J-and
Thermaooouple Type T,

The temparsturs scale used was bassd on (TS50,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Sarial No, Cer No. Dua Date

1} Data Acquisition 380728 MY52003411 22LM1EE 28 Nov 2023

2. This cerificata is valid only to the ftem calbrated on date and place of calibration.
3. This cerification is traceabéa to the Intemational System of Unit
Result of Calibration = ( * ) Withou! Agjustmant

7 Posltion :| {120 to 180 J *C | {104 °C
W&-‘::M}LE
C v 182TC01 | 0RTDZ
5

1

o 2 18-20TC-02 ANRTO-22

3 18-20TC03 | ZORTO-23

4 18-20TC-04 20RTO-2/4

Proba Ingtaliation Details : Dimension of Chamber : 5 1820TC-05 . | 20RTD-2/5
az 50 on = i 6 1820TC08 | 20RTD-26
b= 50 em = 080 m il 18-20TC07 | ZORTD-ZT
c= 50 em i Soe [} 18-20TC08 | 20RTO-28
Gepeddiv= 080 md 9(ef) | 18-207C-08 | 20RTD-28

L
Uncontrolled Dpgument
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Equipment : Hot Alr Oven Cert No.: ZiTMi73
Condition As-Received : Usaed item Page: 3ol 3
Raference : 2304-01560C-1
Result of Calibration :- {* ) Without Adjugiment
Function of UUC® : Temperalure Source
Frash alr satting : Closa
Calibration| UUC* | uuc Overall o
Paint Setting | Reading stability umifarmity Variation| Facler
{C) (e | (') (+°C] ' (=] L3
104.0 1040 | 1040 0054 058 085 2
1200 1200 | 1200 012 k) 15 2
180.0 180.0 180.0 0.12 158 2.5 2
Calibration easured Temperature ( "C )
Paint Posltion
(*C) 1 z 3 4 5 [ T B 9 (ref) {2'C)
1040 | 104,512 104.016{ 104.542 | 104.407 | 103 704] 103.729 | 104.167 | 104.158[ 104.001 042
1200 120,317 | 119.768 | 120.524 | 120.232 | 118363 | 118,208 | 119.568) 118.797 | 119.735 1l
180.0 | 180878 170.619] 181.357 | 1B0.B71 | 175.303| 179.138| 180.230| 180.055 | 179 860 11

Average” : The average of 30 values in each position.
Tamperature stability : Gne-half of the greatest masimum difference of measured temperatune at any one sensor,

I y : The s of P at any sansors and the measured
temperature at the refarence location which are ahserved al Ihe same time or af @5 close an observation time a5
posaible to d Ihe pattarn ar h ity within the chamber under steady-state conditions.

Overall Varlation : The Difference of he maximum and minimum
UUC® ¢ Unit Under Calibration
Mote : The reported uncertainty of measuwrement was included stability and excluded uniformity .

The reported uncertsinty of measureémenl was based on a standard uncertainty multiplisd by & coverage
factor k. providing a kevel of confidence of approximately 85 %,

-olo-

Uncontrolled I%oggmrat

,
+

Zran
R
WSCTIZITIS 17025
CALIBRATION 0081
Calibration Report
Certificate No.: 2302627-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: 53204 Resolution:  0.0001 g
Serial Ne.: C1I7635043 ID Now: UAE WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 Hay 2023 Page 2af 4

Environment Condition: ambint Tamperaties 214 + 03 ' Relatvesumidty, 434 + 00 %

Place of Calibration:  Balance rcom [Water Anatysis Unit), UNITED AMALYST AND ENGINEERING CONSULTANT C3X, LTD
Condition of Equipment Good Condten

Condition of This Results of Calibration:

L. Cabbraion Method:  NFT Mithod WoMA-0D1  In-House Method based on LKAS Lab 14 2018

2. Refarance Sandans:

Beference Standard  Model Serial Mo.  Calibrated By Certificate No, Due Date

Stancard Weight Cess 82 1mg 50 2000 BEISEETINE = M35 TS B April 2024
Instrument Model Serial No.  Calibrated By Cadificate No.  Due Date
Thermo-Hygro Hamer 608-H1 WLATHOIRTT  Quabty Rebern QR23-0489 2t Fabeusry 2024

3. This cotiNcation i rackabi to 51 LNIT
4. This cetificante was certified cnly for the instnment we calirated.

5, Ths resutt of Bczurate as she ard plece of calioration onky.
Calibration Results:
1. Repeatability of Reading:
Mominal value [ g ) Sandard Deviatian of Rnacing ()]
100 000037
200 0.000032
2. Off-Center Error:

Ammset 100 g was placed and moved 10 Wrous postion on gan,
The batance reading ootsiced is gises in the tahie.

1 2 3
{4 e I I S
1000002 | 1000002 | 1000002

F-C5-012 Revision: 01 Date: 20-04-65

Tl

NEC-TIS-TIE 17025
CALIBRATION 0081

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Banghkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: €117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023
Calibrated by  mMrManas Semsak Approved by
Specialist (MrPh € Tuanjit )
Manager, Division of Calibration Laboratary
Date of lssue: 18 May 2023 the Technical Team
The are for & af 954

This Certificate i tssued n accordance with the conditions of acereditation granted by the Thal Lsboratory Accreditation
Scheme which has assessed the measurement capabdity of the lshoratory and &5 traceabilty to recognized national
Slandards and 1o the Lnas of measursment realized o the correspandng national standards laboratary, This certificate may:
ol be repradiced other than i full except with the prior writhen approval of the National Food Institute.

F-C5-008 Revigion: 01 Date: 20-04-65

S‘“&”‘z_
e
bt
ik b
Calibration Report
Certificate No.: 2302827-001-01
Equipment: Electroric Balance Manufacturer;  METTLER TOLEDO
Model: XSR2M Resolution:  0:0001 g
Serial Mo.: C1I7R35043 IO Neu! LAEWAS 0122564
Capacity: 320 5
Date of Calibration 10 vy 2023 Page Jof 4
Calibration Results:  (Continued)
0-200g
Calibration Adjustment: Internal Cafiaration
3. Departure from Nominal Value:
Namingl Vahe Standad Vi Avaage Raading Comaction Uncartainty | Coverage Factor
(g3 Lag=] B Lagoh L2 g ) Li
dmioad 0.00090 0,000 0.0009 0.000085 20
0ot 0.01000 00100 00000 0000085 200
6.0 0.02001 0,020 0,000 0400085 200
[ 0.05000 0,050 0,000 000085 200
it 010001 0.1000 0.0000 0000085 200
02 10,2001 0.000045 200
s 050003 000088 200
i 1.00000 0.000085 2.00
2 20002 0000085 200
a 3.00003 o 200
5 5.00002 0000087 20
10 10.00001 10,0000 0.0000 0000083 108
0 2005003 20,0000 0,000 0000097 200
a0 0004 30,0000 00000 0000085 200
40 4008007 +0.00 0,000 aotn1y 2m
45 45.00008 45.0001 0.0000 0.00013 2.00

F-CS-O0LE Renision: 01 Date; 20-04-63
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S
B
B
= i e TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAFAN)
BRATIGH n081
2 = WAGT T
Calibration Report K
Cort, No.: 23TMZ49
L= Mo Page: 1 of3
R N O e Certificate of Calibration
Model: XSRIA Resolwtion: 00001 g
Sarial No. C117695043 D Nows LAE WA 01217554 Equipamnt ; oL ksl
Capacity: 720 g Manufacturer ; Ao
Date of Calibration: 10 Me 201 Fagedotd
Calibration Results: (Continued) Model : ucd-1320
Calibration Range: - 2009
Calibration Adjustment: Intemal Cafibration Serial No., 13URC45013201
3. Departure from Nominal Value:
1D No. : UAE WAD 0152581
Wamieal Valie Stania Vil Hvutage Readng Carrection Uncentairty | Coverage Factor )
I —_— - — - : Submitted by - ;Ir;b:lduralysl a:d Engl:seﬂng:maﬂlam Co, Lid
5 5000003 500000 00000 000011 200 LR 4%, Sulnot T
Bangeiak, Phrakhanang.
55 5500005 56,0000 02000 000012 20
Bangkok 102860
] 000004 5,000 0.0000 00001 200 .
I 500005 650000 to0cn 000013 200 Leoration: babeFpar 2
b 000086 00001 00001 000013 200 Recelved Order: 15 Fabrury 2023
7% TAO00% 750002 -0/0001 000213 203 Callbration Date ; 15 February 2023
- 000007 wa.conz -0.0001 0033 zm Ambient Temperature ; {262 10)%c
3 2500008 850007 20001 000054 200 Relative Humidity : [5G+30)%
= 3000010 s2.0007 0000 000085 200
100 100.00006. 100.002 00001 0916 200 Calibrated by : Preecha Hiahib
120 12000009 120.0002 D001 000015 20
150 15000009 1500000 D000 000021 2 A b -
a0 00,0006 200,000 000t 000028 1m0 Aonrovad Signarey
() Pomthippa Tameyakul
(/) Malse Butkruea
{ ) Swwit Imjal
lssue Date © 24 February 2023
Th reported uncertainty of messuremant wes based on mutplei by age fact &
prowcing & level of configence of approwmately 95 % Ho i
The Uncertainties are for & probability of app 5%
By 1 1- P :
F-CS-112 Revision O Date; 20-04-65
Uncontrolled Document
A 1051478
Equipment : BOD Incubator Cert, No.: 23TM248
Equipmant : BOD Incubator Cart. No.: 23ThM248 Candition As-Receivad ! Lsed ltem Page: 3013
Condition As-Received :  Used ltom Page: 2¢f3 Reference - 2302-02970C-1
Reference : 2302:02870C1 Resuit of Call 4 {*) Without Adustment
Procedure Used - Function of UUC Tempesature Source
Calibration were using cali CP-OTO2 ing to direct Fresh air selting : Not Availabie
mathod with Data Acquisition which connacted with Resisiance Temperature Detector | RTD. ), Calibration | UuEs uuer Temparature Tamparature Overall Coverage
cu':;‘;|‘°"‘r‘:;:‘l:'= m"’q‘:““ W hased on. 11580, Point | Setting | Reading stability uniformity | Variation Factor
on o result of calibration e} ('e) | (") {£°c) {’E) {6} | {£C) k
1. Reference standard instrument:- 200 20.0 18.3 0.3z Q.57 10 0,60 2
Instrumeant Mode! Serial No, Cert. No, Due Date S : -
1 ) Diata Aoquisitien 349720 MYS7013711 22LM33 02 Jul 2023 !m ; 4 Measiired Tompsiatng{ 'G.)
2. This cerfificate is valid-only ta the llem cafibrated on date #nd piace of calibration. c" . Foklion
3. This cartification is racasbia to-the Infsmational Systam of Unit. tao 0’ z [ 3 [ & [ 58 T & [ 7 [ 8 [ sgei}
Resutt of Gallbs B () Wikl ABLeRt I 20086 | 19218 | 20386 | 19976 | 19673 | 19835 | 19837 | 19.621 | 19848
Funetion of UUC* : Temparature Source Average” | The average of 30 values in each position.
Fresh air setting © Mot Available Environment during Tamperature stabllity : One-hall of the greatest maxi i of 2l any one sensor
| Beginning Finished 3 Tha maxdmum difl of lemperabures at any sensors and the measured
5 2z Tamp. | °C ) 29 Eal femperalre a1 the referenca location which are cbaerved al the same fime or 3l 25 close an observation fime a8
REL Humid, (% | %] &7 pogsible o ine the pattem ar within the chamber under sleady-state conditions,
‘AT Supply | Vol | 220 220 Ovarall Variation : The Differance of the and minimum d tamp throughout ob
T : Unit Under Calibration
M Rel, S Maote © The reported uncertainty of messurament was included stabillty and excluded uniformity
Pasition : i =
1D Ne.: The raported uncarainty of measurement was based on a standard uncertainty multiplied by & coverage
1 FT-1BRTD2N factor K, providing a level of confidence of approximately 85 %.
2 1BRTD-2/2
3 18RTD-2/3 -ole-
Probi Installation Details - Dimansion of Chamber ; 4 1BRTD-214
8= 10 on D= D82 m 5 1EBRTD-2/5
b= 10 o W= 12 m & 1BRTD-2/6
e= W = 12 m 7 1BRTD.217
Capacity = 088 m L 14RTD-2/6
8{raf) 1BRTD-219:

I L
Uncontrolled Document Uncontrolled Document
a 1143512
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WECTIELTREI O3S
EALIRRATON o

Cert. No.. 23TM375
Page: 1ol 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

12 Ne. :

Submitted by :

Location :

Received Order ;
Calibraticn Date @
Ambient Temperature :
Retative Humidity ©

Calibrated by @

Approved by :

{ ) Pomthipps Tameyakul
/) Males Butknisa

() Suwit Imjai
Issue Dato :
The U fnthes e for

BOD Incubator
ARCO

UR-1320

UAE WAO.018/2551

United Analyst and Enginearing Congultant Co., Ltd.
3 Boi Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanong,

Bangkak 10260

Lab Fioor 2
11 April 2023
12 April 2023

(2621037
(5030 )%

Kriads Males

Approved Signatony

24 Apiil 2023

Uncontrolled Dgcam%

Equipment : BOD Incubator Cert. No.: 23TM3T5
Conditien As-Received :  Used ltem Page: 20of3
Reference : 2304-015600-2
Procedure Used :-
CRE Ao er using dure CP-OTOZ 1o direct
method with Data which with i T Detector { RTD),
The femperature scale used was based on [TS-80
Eondition of this result of callbration
1. Refarence standand instrum,
Instrumant Model Serial No. Cert. No. Due Date
7} Data Acquisition 348728 MY5B003411 22LM1E5 26 Mov 2023

2, This cerbificate is valid only to the item callbraled on date and place of calibration

3. This certfication is traceable to the Intarnational Syatam of Unit
Result ¢ ation :- [ *) Without Adjustment
Funetion of UUC® ; Temperature: Source

Frash air satting : Mot Availabie Environment during calibration
— e | F
Tamp. (°C ) 28 27
REL.Humid. [ % ) 42 45
AC Supply ( Valt ) 219 z20
Ref. Std.
W Fomkion: 1D No.:
1 20RTD-2H
2 20RTD-22
3 20RTD-213
4 20RTD-214
§ 2ORTD-24/5
[ 20RTD-24
7 20RTD-27
Probe Installation Detafls : Dimension of Chambar : = AORTR-2
a= W o 2 g m 8 (ref) Z0RTD-218
RS W= 12
CE H= 12

m
m
Capacity= 088 m

Uncontrolled Dogument

DOE Servioes Co- Lid,

nﬂ Services 32 %ol Ladprao-Wanghin 55, Ladpeso-Wanghin Rd., Ladpeso, Ladprao, Bangkok 10230

Bungkok 10260

Customer ¢ United Analvst and Engineering Consultant Co.,Lid.

n -
Phone 1 +56 (11 538 2054, Erail : dioservicesinfofgmail.com Er ]
CERTIFICATE OF CALIBRATION
Certificate No.:  SP23-021 Page 10f 5

(Head Oifice)

Address : 3 Soi Udomsuk 41, Suklmmyit Road, Bangehak, Phrakbanong,

Equipmant ; BOD Incubator Cert. No.: 23TM375
Candition As-Received : Used Item Page: 3of3
Refarence : 2304-01560C-2
Result of Calibration = {*} Without Adjstmant
Function of UUC" : Temparature Source
Frash air satting : Nat Available
Calibration| uuc* | uuecr Overall
Point | Setting | Reading stability Variation| Factor
e e M2 (£°C) {'c) (&3] k
200 200 [ 200 0.48 042 12 2
Calibration Measured Temperature | °C |
Paint Posltion
{"Ch £ | 2 | a1 4 1 &1 &a T 7 T & [apey] pxoy
200 | 20040 [ 20.170 | 20.263 | 20,003 | 18.748 | 19704 | 19920 | 20,191 | 20020 | 066

Average® : The average of 30 values in each position.

Temparature stability : One-half of the greatest i of a any one sensor.
ity : The i i of at any sensors snd the measured

temperature al the reference localion . which are cbservad at the same lime or &t a5 close an obsenvation time as

possible 10 d ing the pathesn or within the chamber under steady-state conditions.
Overall Varlation ; The Diffarence of tha madmum and minimum Il
Uuc* = Unit Under Calibration

Mole | The reported uncerainty of measurament was included stability and excluded uniformity .

The raperted uncertainty of measurement was based on a standard uncerainty mulliplied by a covernge
Tactor k, providing @ level of confidence of approximataly 95 %.

-000-

Uncontrolled Dpcurment

Luocation of calibration :  Laboratory 315

UIV-¥ia 5y I

Agilent T

Model : Cary 60

Serial No.: MY 15410009

1D No, ; NA

Recelved Date : 20 May 2023

Calibration Date: 20 May 2023

Issue Date ;23 May 2023

Condition Instrument :  Good

Calibrated by : Approved by ¢
{ Mr Tanawat Rittidach ) { Ms. Chanthicha Sangogern }
Tichmical Mmager Cualiry Munager

T T a o and e date i i

et Y ind I naresbiling i s waliead
niurnal sinrndaidh laboeutnry. L1 = i d of the DOE Services O, Lid.

FM-TOR-02 RO 1/1 172031
Uncontrolled Document
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D Servioes Co,Lid.
| Seryices 5ol Ladsri-Wanghin 35, Ladprar-Wanghin R, Ladpesa, Laiprac; Bangkok 10230

Fhane : +66 (012 535 2054, Emsil : dqeseryicesinfogymail com o

REPORT OF CALIBRATION
Certifieate No, :  SP23-021 Page 2of §

Envi Condit Ambient T 25+5 "

Relative humidity 55 <20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Cenificate No. Due date
Absohaice Standard set 25760 95935 22 Dewwber 2023
Absobance Swndard sct 25757 95929 22 Ociober 2023
Waelength Standard sot 25806 95916 22 October 2023
Wavelength Standard sec 25758 05915 22 October 2023

Truceubility This certification s traceable to the | ional System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC @ I3 nm
Scan Speed of UUC - 60 nm/min
Sean Interval of UUC ;. (L15 mm.
Resolutlon of UUC:  Photometde 00001 Abs.

Wavelength 1 nm.

M-I 201 /10292

Uncontrolled Document

DOE Services Co, Lid:
| | 3 32 Soi Ladprac- Wanghin 55, Ladprao-Wanghin Rd., Ladyeno, Ladpeso, Banghiol 1023
bQe Services

Phane | +66 (012 $38 2054, Email | dgeservicesinfo@gmail com ety

REPORT OF CALIBRATION

Certifieate No. ; SP23-021 Page 4 0of 5
Photometric Accuracy @
Wavelongth CRMs Vidues | UUC Reading Correction Uncertainty Coverage lnctor
[CT%] (Abs} {Abs) (Abs} (Abs) 3
138 00000 0.6000 00000 0.0050 2,00
0.7478 07436 00042 000358 2.00
00000 0.0000 0.0000 0.0050 2.00
2L 0.B686 (1.86438 (L0038 00064 2.00,
114 000060 00000 0.000( 0.0050 2.00
02912 0.2908 0004 0.0052 2.00
D000 00000 D00 0.0050 2.00
- 6448 06398 01,0050 0.0058 200

FMTGE0T R 17112021

Uncontrolled Document

DOE Services Co_Lsd
.& Serviges Sl Lo Wanghin <, Ladprac-Wanghin R Ladpran, Ladyra, Sanghot 106230
Plaome + 466 (017 535 2054, Ermail : dgeservicestnfigmail. com i
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3of3
Calibration Resalts : Without adjustment
FPhotometric Accuracy :
Wavelength CRMs Values | UUC Reading Carrection Uncertalnty Coverage factor
| (nm.) (Abs) {Abs) {Abs) {Abs) E
00K (OO0 0000 (L0028 200
e (L5787 (h3742 00045 [LAUEER] 200
1.0420 1.0423 0067 0.0029 2.00
2.1900 21847 00053 00075 2.00
00000 0000 0.0000 00028 2.00
440 0.5607 0.3577 L0030 0.0034 .00
1.0247 10234 o0 0.00335 Lo
21229 2117 (L0058 (LO08E 200
D000 00000 L0000 0028 2.00
485 0.5236 05184 (L0052 (002e 2.00
09634 0.9607 0.0027 0.0029 200
19763 L9715 00048 (.0081 2,00
L0000 00001 (0001 (o028 200
S 0.5191 05859 (L0032 (003 200
' 10003 0.5980 0.0023 0.0033 200
1 9987 19917 (L0070 00087 200
10,0000 00000 (L0000 0.0028 2.00
0 0.5523 0.5501 00022 00030 200
LOS0S LOBOR 00001 Q0030 200
20391 20336 0.0033 0.0081 2,00
00000 0,044 00000 00028 200
&5 115601 0.5585 00016 0.0031 2,00
1.0512 10485 00027 0.0030 2,00
1.9294 19317 -0.023 0.0083 2.00
EM-TOE-02 RO 17112000
Uncontrolled Document

DQE Services Co, Ll
B sorvice: 32 Soi Ladprac-Wanghin 35, Ladprao-Wanghin Ra., Ladpens, Ladpes, Hanghok 10230
Thone : 466 (112 538 2054, Email : dgeservacesinfo@gmail.com vy o
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page Sof5
anz'lmyj Accaracy ¢
CRMs Values | UUC Reading Correction Uneertainty Coverage lactor

{nm.} [ilT118) {nm.) (nm.) &

41.m 2420 -0.28 018 200

27945 27195 005 LR 2,00

28781 1873 031 LERES 2.00

134.06 s 0.56 018 200

360,93 2603 063 018 2.00

41850 4180 0.50 018 200

44594 4453 064 018 2.00

453,66 4530 0.66 018 2.00

460,02 4506 042 g 2.0

536.59 5364 019 I8 2.00

637,98 6383 -0.32 18 2.00

43138 4310 0.38 018 2,00

472.50 4715 0.00 018 2.00

51347 5115 003 018 200

52488 250 012 18 200

mar 57340 a1 018 2,00

58535 5850 035 020 2.00

6EL40 6845 010 018 2.00

T40.72 40 =028 20 200

T48.55 T4RS 0.ns W18 .00

807.03 8070 0o 018 2,00

51928 BT9.S 022 0.18 20

Remark | - UUE = Ui Crder Calinnsion

- NiA = Net Avalable

- * Indicuiey o T15) acereebied.
- End of Centificate -

M0 ROD 111 L1

Uncontrolled Document



DQE Services Co Led.

DQE Services 5o Ldprac-Wangiin 55, Ladprao-Wrghin Rel, Ladpesa, Ladprao, Bangkok 10230 & -
Phioad | +66 (0)2 538 2054, Email : dyeservicesinfogmall com - Taie =

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP23-007 Page 1 of5

Customer t  United Analyst and Engineering Consultant Co_ Ltd, {Head Office)

Address : 3 Soi Udomsuk 41, it Road, Bangchak, Phrak Bangkok 10260

Location of calibration :  Laboratory 313

E t UV-Vis I

Munufacturer:  Hiachi

Model : U-1900

Serinl No.:  2021-064

ID Mo, : UAEWAS 0062552
Received Date: 6 January 2023
Calibration Date: 6 January 2023
Issne Date : 10 January 2023

Condition Instrument :  Used

Calibrated by ;L Approved by : #
{ Mr. Tanawuar Binidach ) My, ichn Sangmgem

Technical Manager Quality Manager
The sacated fient ind was finosd o 08 e s e o el eton sty
apabilicy of fhe e PRI I S ——
borunry. This tha s fl [ 0f the DOE Serviens T, Lk
Uncontrolled Docyment..,

DE Services Co, Tad.
DOE Seryices 5ol bumme-Wanghin 35, Ladpraer Warnghin Rl Ladpess, Ladprsa, Hasglok 10290 -
Phone : 66 (12 538 20154, Fmsil : dqeservicesinfogigmail com o
REPORT OF CALIBRATION
Certificate No, : 5P23-007 Poge 3of5
Calibration Results : Without adjustment
Photometrie Aceuracy @
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.} (Abs) iAbs) {Abs) (Abs) 3
0.0000 0.000 L0000 0.0028 200
o 0.3787 0.575 00037 0.0031 2.00
1.0490 1.044 00050 0.0029 200
2.1900 2,181 0.0090 00080 2.4
00000 0,000 00000 0.0028 200
440 0.5607 0,558 (.0027 0,0034 2.00
1.0247 1.021 0.0037 0.0035 200
2.1229 2115 00079 0,0081 2,00
0.0000 0,000 0.0000 0.0028 2.00
05236 0520 0.0036 0.0030 200
469 0.9634 0961 0.0024 0.0029 200
19763 L5968 1.0033 0,0070 200
0.0000 0000 0.0000 0.0028 200
s 05191 0518 00011 0.0031 200
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2,00
000040 0.000 0,000 00028 2.00
i 0.5523 0,352 0.0003 0.0030 200
1.0809 1082 0011 00030 2.00
20391 2.031 00081 (L.O0BO 200
(10D .00 (L0000 0.0028 200
05601 0.562 0019 [IXET1Ew 200
& 0512, 1.052 00008 0.0030 200
1.9294 1,923 (L0064 0.007% 200

Uncontrolled Document. .

DIE Services Ca, Lid.

DOE o icps 315 Ludpeno-Wanghin 55, Ladprao-Warighin R, L adpras, Ladprac, Bangiok 10730

Phone 1 +66 (02 538 2034, Email : dqeservicesinfoggmail.com mcm

REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 20f5
Environment Condition :  Ambicnt Terperature 25+ 5 *a
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serinl No, Certificate No. Due date
Absobance Standard sct 25760 05935 22 October 2023
Absobance Standard sét 25757 95929 22 October 2023
Wavelength Standurd set 25806 93910 22 Oaiober 2023
Wivelength Sandard set 25758 95015 22 October 2023

Traceability This certification is ble to the | I System of Unit maintained a1 National -

Institute of Standards and Technology (NIST) through Stama Scientifie |imited
Spectral Band Width of UUC: 40 nm.
Scan Speed of UUC 1 200 nm/min
Scan Interval of UUC: 0.1 nm,

of UUC : Pl ic 0.001 Abs

Wavelength 0.1 nm,

Uncontrolled Documen

(ate T

DIQE Serviees Co, Lad

32 Bod Ladpenc-Wanghin #3, Ludpicso-Wanghin Rel., Ludpras, Ladprao, Banghkok 10330

DQE g ryices

Fhone - 66 (0)E $38 2084, Email | dgeservicesinfodgmail.com

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Covernge fuctor

{nm.p (Abs) (Abs) {Abs) (Abs} k

s 0.0000 0.000 L0000 0.0050 200
0.7478 0,743 LO04E. 0.0057 2000

e 0.0000 0.000 (L0000 0.0050 2.00
08686 0,861 0.0076 0.0059 200

313 0.0000 0,000 0.0000 00050 2.00
0.2912 0.291 0.0002 00051 2.00

35 0.0000 0,000 0.0000 0.0050 2,00
06448 0639 0.0058 00055 200

Uncontrolled Document.
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DOE Services Co, Lid.
pae SariliiE 32 Sof Ladprao-Wanghin 55, Latprso:Wasighin Bl Ladpran, Lsdpran, Bangkok 10230 [ N
Phiveie § 466 (012 538 2054, Email | dqeservicesinfd@igmall.com Pt rtien)
REPORT OF CALIBRATION
Certificate No. : SP23-007 Puge Sof 5
Waveleagth Accuracy :
CRMs Values UUC Reading Carrection Uncertalnty Coverige factor

(i) {im.) (om) () 3

24154 2d0.8 074 nie 200

T840 2785 nan (1513 2.0

28E8.70 28E.0 o 1R} 200

n s 0.2 (R ] 2,00}

361.26 3645 076 (IR1 3 200

41848 4178 68 02l 100

446,70 4454 (U521 18 2,00

453.20 452.5 0.7 018 200

60,06 4598 056 018 200

536,90 S36.0 090 018 .00

637.94 6371 nas 0% 2.00

44074 440.0 ({0 AL .00

47222 4715 072 nig 200

1370 513.0 a.7o (AL 2.00

52872 5280 e s 2200

57460 3740 .60 URES 2.0k

SEI4E SEA6 B8 E0 240

BEALEI GEALD Ay g 2.

TALIT T400 {4 20 200

T482E T4LE TR I8 00

716 B (66 018 .00

Ly 8730 0T 18 .00

Hemark | = UUC = Unit Under Culmrative
- NJA = Nt Aot

= The sl iefy of sracas 1L i ncertamty of mikiplied by the coverge for X,

which for-a nonal dised -

- * Indlicates nos TISE acerediied

-Endof Certificate - neantrolled Document

FRE-Te g ROT 172031

DQE Services Co, Lid,

DQE Services 1 SelLadpa-Wunghin 53, Ludorao-Waaghin R, Lodaios, Ladgino, Baagkok 10230

Ihone -—+66 (002 538 2084, Email ; doessrvicesisfol@gmail com uc.'v;;vmﬂ

REPORT OF CALIBRATION

Certificate No. ¢ SP23-008 Page 2of35
Environment Condition © - Ambient Tempersture 25 + 5 B
Relative humidity 53220 %RH
Calibration method : In-house method CP-0 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No, Certificate No, Due date
Absobunce Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Stundard set 23806 95916 22 October 2023
Wavelengih Standard set 25758 95915 22 October 2023

Traceahility This certification is traceable 1o the International System of Unit muntained at National -
Institute of $tandands and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC ; 1.5 nm.

Scan Speed of UUC : 200 nm/min

Sean Interval of UUC: 0.1 om,

of UUC: | 0001 Abs.

‘Wavelength 0.1  nm,

Uncontrolled Document,

DQE Services Co, Lk
DQE Services 1290 Lsdpro-Wanghin 35, Ladprac-Wanghin Bé. Lndpean, Lidpens, Bangkek 10330

Pl - +66 {012 538 2054, Email | dqeservicesinfoigmail.com

a1 vreas
AT B

i

CERTIFICATE OF CALIBRATION

Certificate SP23-008 Page 10fS
Customer :  United Analyst #nid Engineering Consultant Co Ltd, (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakt Hangkak 10260

Location of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Muoddel : U-2900

Serial No.;  21E22-009

T No. ¢ UAE.WAT.051/2564
Received Date : 6 January 2023
Calibration Date : & January 2023

Tssue Date 1 10 January 2023

Condition Tnstrument :  Used

Calibrated by : Approved by : -
{ M Tanawur Rittsdach )  Ms. Chonthichs Sangngem )
Technical Manager Quality Manager
Th callbracion st s applied sty tn i iow o v ok e o camrallom by
puataliry al | il standands and i the il
natiunal standards Laharscey. il s ot 3 Cun., Lid
Uncontrolled Document.

DQE Services Co, Lid,

DOE Services 7 SetLadieu Wasghia s, Ladpeai-Wanghin 1l Ludoras, Ludpreo, Bongeok 10290

Phone : +66 (0)2 $38 2084, Emnil : dgeservicesinfofemail com :Eumv‘:x
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 3of5
Calibration Results : Without adjustment
Photometric Accuracy &
Wavelength CRMs Values | ULC Reading Correctlon Uncerialnty Coverage factor
{nm.) {Als) (Abs) (Abs} (Abs} k
00000 (.00 0,000 0.0028 2,00
iad 0.5787 0,574 00047 0.0031 2.00
1.0490 1.044 0,0050 0.0029 2,00
21900 2182 0080 0.0080 2.00
00000 0,000 0,0000 0.0028 2.00
i 05607 (.558 o027 0.0034 200
1.0247 1021 00037 0.0035 2.00
21228 2114 0.0089 0.0079 2.00
00000 0,000 0.0000 0.0028 2.00
s 10,5236 0,520 00036 0.0030 2.00
09634 (960 (L0034 0.0029 2.00
1.9763 1,969 0.0073 00070 2,00
0.0000 0,000 0.0000 00028 2,00
ik 05191 0,516 0.0031 0.0031 2.00
10003 0,997 (L0033 0.0033 2,00
1.9987 1,991 0.0077 0.0084 2.00
00000 0.000 0.0000 0.0028 2,00
P 0.5523 0550 0.0023 0.0030 2.00
1.0BOS 1.078 0.0029 0.0030 2.00
20391 2.032 0.0071 0.0080 2.00
0.0000 (000 0.0000 0.0028 2.00
e 0.560] 0558 0.0021 0.0031 200
10512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 0.0079 200

Uncontrolled Q@mn.tm
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DOE Services Co.Ltd,
. 12 Soi Ladpraa-Wanghin 35, Ladprao-Wanghin Ret., Ladpro. Ladpras, Bangkek 10230
RS Services .
Phone ©+66 (012 535 2054, Fmail - dgeservicesinfod@gmeilcam e
REPORT OF CALIBRATION
Certificate No. ; SP22-008 Page 4 of 5
Photometric Aceuracy @
Wavelenglh CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(mm. b {Ahs) {Abs) {Ahs) {Abs) L3
¥ 00000 01,000 0.0000 0.0056 2.00
235
07478 0.744 00038 0.0057 2,00
0,0000 (.00 0,0000 (LODS0 2,00
257
00,8686 0863 0.0056 00059 2,00
0.0000 0,000 00000 00050 200
313
0.2912 0.290 0.0012 00051 2.00
0000 0.000 e VEL 0.0050 2,00
350
06448 0.629 D.O058 0.0055 2,00
Uncontrolled Document,,,
Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1 Atomic Absorption Spectrophotometer "Agilent Technologies™
Model AAZI0FS, Serial No, MY13160001
Z Working standard solution *Inorganic Ventures”
Multi Analyle Custom Grade Solution, Lot No. S2-MEBT08660
SUBMITTED BY : United Analyst and Engneesing Consultant Co., Ltd,
3 5ol Lidomsuka1, Sukhurmyit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absarption Spectrophotormeter
(WI-500-02-30)

2, Estimatlon Uncertainty of Measurement in Analytical Chemistry (OP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,050,0,70 ma/l at 2288 nm.Cd, 0.10,0.20,0.30,0,50,0.70 mgA at 357.9 pen Cr,
0.05,010,030,050070 me/l 3t 328.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/l at 2483 nm.Fe, 0.40,0,50,0.70,1.00,1.50 meA
at 247.0 nmPh, 0.05,0,10,0.30,0.50,0.70 mg/L at 2755 nen.Mn, 0.10,0.30,0,50,0,70,1.00 me/l at 232 0'nm N,
0,04,0,10,0,30,050,070 mefl at 2139 nm.zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba®, “Panfizac AppliChem”
Codmiurm Lot No. 1152457, Chromium Lot No, 1793249, Copper Batch No. TI1T098A, Iron Batch No, 1260874,
Lead Lot No. 1227873, Manganese Batch No, TI09228A, Nickel Batch No, T270178A, Zinc Batch No. TE201804
AMBIENT CONDITIONS | Ternperature 22 ¢ Relative humidity 56 %

The Atomic Absorplion Spectrophotometer has been calibrated against Aeference
Materfal traceable to National institute of Standards and Technology { NIST ) by
Laboratary, The results are attached herewith.

Callbrated by 1

{ Mr. Danai Stithongkum )

2 I

Acting Director of 'ﬁm’

( Mr. Atipat Ratana ) Ref. 2015266012600366001
Issued Date : 15 February 2023
il The results relate anly ta the Toms tested/ratinmtod o value auigned

Adbvertuing the ReporyTerttficats and pubiicity of he nesults eacest i full are prohibited uidss witen germission is obtained from the gabdmi af TSTR

EMUELMTCO02 Fov,d

DOE Services Co. Lid,
DQE . 37 85 Ladprao-Wanghin 45, Ladprac-Wanghin Rel., Ladgrao, Ladpra, Bangeak 10230
Services ’
Thotse : +66 ({12 538 2054, Email ; daesirvicesinfoiipnailoam o
REPORT OF CALIBRATION
Certificate No. : SP25-008 Page Sof3
Wavyelength Accuracy :
CRMs Vulues | UUC Reading | Carrection Uncertainty | Coverage fuctar
{am.) Aam.) . (mm.} &
3 By ML0 [ 018 2:00
279.45 17E.8 has 018 2.00
26781 7.9 -0.09 018 200
33406 3335 .36 018 200
36093 3608 043 o1 200
41859 4180 0.59 0.18 200
24504 4458 014 018 200
453,66 4530 066 nis 2.00
46002 4595 0,52 0.1% 2.00
51659 536.5 009 0.8 2,00
63798 6380 .02 LA L] 200
431.38 430.6 n7s LS 200
47250 470 50 018 200
£13.47 S130 047 0% 200
52655 518.5 038 0.8 2,00
LocBEd 137 053 'Rt 2,00
58538 S0 035 .20 200
HR44D 6840 040 wig 2
74072 1405 022 20 200
748,85 745.5 (T 018 200
07,03 70 003 018 2,00
#79.28 8795 0,22 018 200
Remadk ;- UUC = Unit Under Calinmtion
WA = Ko Avaishle
The resuli axpandod incarnmint of messirement U is sned as the stndand sncensinty of messarémee mukplied by e coverage lsor d .
whileh i & normal s tion ererwapnnd i eiverage febebilily of rppmvimasely 43%
-* Indisate nos Tl nocredisd
“EndafCenificite= yncontrolled Document:
FM-TH-02 BT 1322
Request No, 25-66 / 0323 145 MTC, ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Element d o Cu Fe P n i} Zn
0.0020 00000 (1.0008 0.0000 | 00000 0,0021 00016 | D22
0.0015 00006 0.0005 00009 | -0.0014 CLO0LE 00002 | 00023
0.0014 0.000& 00010 | -0.000%9 00015 00008 | 00004 | 00015
0.0021 10008 00013 | 00030 | 00005 0,0005 00008 | 00004
0.0020 | -0.0012 00004 00003 00004 0.0001 -0.0024 0001
0.0021 -0.0011 0.0011 00003 | 00006 0.0008 00002 | -0.0013
0.0017 -01.0002 00001 -0.0015 0.0010 0.0007 0,0001 30016
0.0024 -0.0012 0000 | 00002 | 00008 0.0005 | -0.0012 | 00019
0.0011 -0.0002 0.0015 | -0.0004 0.0004 oovca | -opoo3 | -mooiy
Absorbance 00017 0.0000 00009 0.0004 D.0001 0.0015 -0.0009 | -0.0024
0.0019 =0.0004 00004 0.0000 0.0006 00010 00005 | -0.0016
00016 -0.0025 | 0000 0.0005 00009 | -00004 | -00013 | -0.0016
0.0018 -0.0014 G001 -0.000% | -00006 | 00010 0000 | 00017
0.0019 -0.0006 00011 -0.0008 | 00011 00008 00003 | -0.0005
00024 0.0003 00005 00012 | 00002 | 00002 0,00 | -0.0011
0.0025 00012 | D.D00E -D.0007 00002 o.oos 00012 | 00013
0.0020 0.0014 00009 | 00018 00003 00012 -00012 | 00013
00010 | 00015 | 0002 0.0004 0.0017 0.0011 00018 | -0003
0.0016 00011 00013 0.000% 0.0007 0.0026 | 00006 | -0.0005
2.0001 QE0GT | 00009 | 00003 0008 Q0008 0.0000 -0.0001
Averant B 0,002 -0.001 0.001 0000 0.000 0.001 -0,00% -0.001
Continue 2/5
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Request Mo, 25-66 / 0323 245 MTC. ACL. No. 387 / 66
2. Precision
Con, Aosorbance Ave. | SO [%RSOY
{me) Abs.

02 | 0.0085{ 0.0084 | 0.0090

0.0052 | 0.0087 | 0.0090 | C.0086

0.0092

000901 0.0089 ] 0L009 | 00003 | 288

= } 030 | 0.0003 0.1001 | 0.1007

0.1004 | 0,1004 | ;0905 | (L0087

Ll

009991 00596 | 0.100| 0.0005 | DAS

Q70 ) 0.2236] 02220 | 0.2294

0.2243 | 0.2242 | 0,2233 | 02235

03251

02251 | 2340|0224 | 00007 | 033

0,10 | 0.0088 | 0.0087 | 00094

00085 | 0.008S | 0.0091 | 0.009%

0.0095

QUOOT6 | 00085 | 0,009 | 0.0006 | 725

00257 | 0.0265 | 0.0255

0.0270 | 0.0266 | 0.0258 | 0.0261

(02n2

00278 0.0262| 0076 | 0.0006 | 2.25

0.70 | G05T3] 0.0590 | Q0580

00576 | 00578 | 0.05TF | 0.0593

00599

00586 | 0.0594 | 0.058 ) 0.0009 151

0.05 | 0.0083 | 0.0084 | 00084

0.0075 | 0.0085 | 0.0086 | 60081

Qu0a0

D00AT | 00092 | 0,008 | 0.0005 | 545

Cu (30 | 0.0430 | 0.0988 | 00926

0.0429 | (.0425 | 0.0432 | 0.0426

0041

00427 | 00436 0,043 ) 00006 | 141

070 | 0.0961 | 0.0992 | 0090

00997 | 00977 | 0.0966 | (.0990

0.0982

00988 | 00980 | 0.099 | 0.0006 | 0.63

0,10 | 00109 | 0.0104 | L00aT

L0100 | 0.0087 | 0.00%4 | 0.0102

(0092

Q0094 | 0.0100{ 0.010] 0.0007 | 753

Fe 0.50 | 0.0856] 0.0482 § 0.0450

00443 | 00450 | 0.0455 | 00455

0.0941

Q06 | Co0444 | 0L045 | 0.0006 | 1.27

1.00 | 0:0900 ) G.0901 | 00891

(L0874 | D.OBT3 | 0.0901 | 0.0876

(0886

Q08791 00901 | 0,089 | 0.0012 | 136

0.20 | 0,0093) 0.0099) 00104

0.0102 | 00404 | (:010% 00102

0.0103

00115 00117 0.010| 0.0007 | 685

Fb 070 | 0.0304] 0.0336 | 0.0336

00328 | 00338 | 0.0386| 0.0336

00331

003431 0.0350{ 0,034 | 0,0007 | 202

1,50 | G.0708] 0.0718 ] 0.0706

(L0713 | 0.0698 ] 0.0718] 00712

00713

0015100719 0071 | 0.0006 | 050

005 | 0.0115) 6,0130 | 0.0131

00127 | 00135 | 0:0136 [ 00129

0.0133

00124 | 0.0130§ 0,013 | 00006 | 168

i 0:30 | 0.070%| G.0700 | 00714

0.0704 | D.OTOG | 0.0705 | 00714

(0698

10,0694 | QLOTCO| QU070 | 0.000T | D.96

070 | 01619} 01653 | 01656

D633 01646 | 0,1614 | 2.1632

1610

01636 01652 0.163) 0.0014 | 083

0,10 | 00113 0.0105{ 0.011F

00114 0RO f 0.0183 f tona?

o1z

Q0107 00117 0,011 | D.0XM | 545

Ni 0,50 ) 0.0502] 0.0517 | 0.0508

0.0502] 0.0517 | 0.0516 | 0.0516

(523

00518 | 00503 | 0051 | 00007 | 1.36

1.00 | 0.0907] 0,1006 | 0.1006

D.1006 | D.0536 | (DPSE | 01007

{1000

Q10131 0.0999] 0100 0.0006 | 0.55

0.05 | 0.0315] 0.0309 | 0:0322

0.0204 | 0.0339 | 0,031 | 00313

00319

Q0308 D.0211) 0.031 | 0.0007 | 235

0.1705) 01726 01688

D0.1653 | 0.1711| 0.1704 | 0.1704

01707

01708| 01883 0170 0o 2| 0.70

070 {0.3550] 03572 | 2548

03560 03559 | 0.3550 | 0.357%

0.3552

03574 | O:3573] 0.356] 0.0011 | 031

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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3. Trueness
3.1 Reading on wavelength- Cadmium{Cd) at 2288 nm.
Element | Standard Value of BV | Reading | Error of Me: t | Erroeof Uncertainty
{me/l) {mg/l) (mal) () iyl
0.02002 (021 0,001 a.9n = 0.005
cd 0.30030 0.298 -0.002 07 = 0.005
0.70070 0675 D026 367 = 0008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Standasd Vialee of AM | Reading Erresr el Error of Uncenainty
(merl} (mefl) {mg) {9} (Mg
0.1001 0101 0.008 0.90 = 0009
[} 03003 0.293 -£.007 243 =002
0.7007 (.68 0,053 152 = 0023
3.3 Reading on wavelength- Copper (Cu) at 3247 nm.
Standard Value of RM|  Reading Emor of Erroe of Uncertainty:
(g1} (el el (36} Tmgl)
0.050 0.046 0.004 B.00 = 0.003
Cu 0.300 0289 0011 367 = 0.009
0.700 0674 0026 an = 0,020
Continue  4./5
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm.
Element | Standard Value of #M | Reading | Erorof Eror of Uncertainty
g1} (gt} g 54 el
0.100 (L.095 0005 5,00 = 0014
Fe {1500 a7 0.028 5.20 = 0016
1000 0950 0,050 500 +0.02%
2.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of FM | Reading | Ermor of Emor of Unicertainty
) (mig/1) (ma/l) (%) (ma/l}
0.200 0.207 0.007 3.50 =+ 0014
P 0,700 0,673 0027 386 + 0.030
1500 1417 -0.083 553 + 0061
3.6 Reading on length- Mal (Mn) at 272.5 nm.
Element | Standard Value of AM| Reading | Ermor of Enar af M Uncertainty
(mgl) {mg) (mgrl) 196) (mg/)
0.04995 0045 -0.004 75 + 0005
Mn 0.29970 0200 0.0057 190 0,007
069930 D5 00053 076 + 0014
Continue 5/5
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Standard Value of #M|  Reading Emoe of Ermar of Uncertainty|
me/l) {mg) img/l) &3] {mg/)
01001 0103 D003 290 + (083
i 0.5005 0501 0.001 .10 + 0.018
1.0010 05987 -0.014 140 & 0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of AM|  Resding | Emorof M Erree of Uncertainty
(/1) {rng/l} [l (96) (gLl
0.050 046 0004 8.00 = 0013
n 0,300 0311 0011 BT £ 0013
0.700 0.665 0035 500 +0.019

Remark : The meposted uncertainty is an expanded urcertainty mloulated usng a coverage factor of 2 (k= 2}
ey

which ghvis a levil of confidence of approsmatety $5%

Calil by 1 i Sﬂm‘}b "
(Mr, Danal Srithongkum)

Atipat

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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) PinAAcle 900F Preventive Maii e (PM)
Company Name: UNITED AMALYST AND ENGINEERING
PerkinElmer’ Address BANGCHAK, PRAKHANONG, BANGKOK, 10260
{Instrument Location):
For the Better
Serial Number: PFBS20031902 PM Number: 2T
Customer Name K SATHIDA Telephone 095-5530-049
{if applicable): Number:
Customer Support K DUANG Service Order WO-01710010
- | Engineer Name: Number:
Next PM Due
. ] Date PM Performed: Jul 20, 2022 e Jan 20, 2023
inAAcle otmenrr -
D0-HaMNA-YYYY)
P . . Standard Laber Hours to Complete PM : 5 hours
reventive Maintenance Repor
7 : Part Number Release Publication Date }
09370145 Rev.9 A January 2018 PerkinElmer’
Scope
The purpose ofthis PM is to ensure the cantinued of the Pa e SO0F by
veqlacing any worn or damagod parts. This service should only be perfarmed by a trained representative of
PerkinElmer

The customer should save thesr method befare the PM begins.

General Instructions:

The customer mast provide the engineer cperational data ta demanstrate recont nstrument performance prior to
starting the PM.

Always check with the customer before making ary changes that may aéfact the customer's anslysis or calibration,
incluting 3 current back-up of system software and/or data fikss

The completed document should be signed by an authorized PerkinBimer and customer representative and left with
e CUSTOM .

Updiate the PM sticker and instrument fagback as required

Copyright Infarmation

This document cantains proprietary information thet & protected by copyright. All fights are resened

Ma part of this pub may b duced in any form ar translated into any language without the
priof, written permission of PerkinElmer, Wnc

Copyright © 2013 PerkinElmer, inc.

UNITED ANALYST AND ENGINEERING

Company Name:

Instrument Location: BANGCHAK, PRAKHANONG

Trademarks
Registered names, trademarks, ete. used In this decumant, even when not specifically marked as such, are protected

BANGKOK 10260 by law, Perkinimer is o registered trademark of PerkinElmer, Inc. All pther tragemarks and registered trademarks
’ mat cwned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except o8 specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
. with regard to this document, inchuding, but not limited to, the imalied warranties of merchantability and
Instrument Serial No.: PFB520031902 fitnass for a particular purpose.

PerkinElmer shall not be Bable for incidental or consecuential damages in connection with the fumishing or use of
this document,

Date: 20-Jul-2022

|1'i|u\.-\|:le Q00F Preventive Maintenance Report (PM) Page | of T

wnislumud

nmslupugu

Component List Additional Tools Required for PM
Part Number
Component [ Specific Model Serial # Configuration Notes (if applicable) Deseription Quantity Serlal #
N103000 0.24 Neutral dansity fittar 1 MGD-252
NFI3002 104 Neutral density filter 1 MGD-358
03030957 System 2 EDL Driver 1 03030357
N3SI605 s Systemn 2 EDL t 16148
N3050121 Cul Lumina HEL 1 092216-010130
Parts Lists W3E0103 Ba Lumina MEL 1 102416-040160
N330139 K Lumina HEL 1 110716-010060
Purts fnciaded with the M N30S0152 Hi Luming HCL 1 100516-030190
Part Number (if
Description Ouan!
applicable) P ol
BOSDIGSS Far Filters [
e C+Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) WA
NIG0I5T O-Rirg Kits for Sampling Intraduction | Plastic Nebulier) [
NI301714 Replacement Acetylene Filter Cartridge NiA
THEo1022 Repiacement Air Filker Cartridge NiA
Additional Reagents and Standards Required for PM
Part Number Expired D
@ | Expi ate
f appiicable) Description Quality Batch/Lot
Nad00183 1000 mg/L Copper Standard AR 25-76CUYY A0-Oct-2022
nd q for PM [Customer Suppart Solution]
Part Humbae (if Deseription Quantity | Batchflory | Expiration
applicable) Date pamsre
[ DI Water 250 mi AR AR
NiA 0.5% HNO, 250 mil. AR AR
|Pintcle 900F Prevessive Maimienance Report (E64) Enge2of7 | [Pinapcte 008 Preventive Maintenance Repar (FM) Pageiol7 |

nenslumungy wneslumugu



Procedure Checklist

Use | | ta check off in the b

1. General:
1 Review the instrument performance with the customer and document any recent
problems,
] Inspect the customer log book and make any appropriate PM entries.
ﬂ Perform general inspection of system for cleanliness,

1. PCInstrument Software:

Ll oftware user fi archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and fiters. Replace filters if necessary
Inspect all gas lines for leaks and/for wear. Replace if needed.

¥ Ciean exterior of the instrument.

¥ Inspect the burner head, burner chambar, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeter gauga as stated In the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥\ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signd of wear. Replace worn or damaged parts.

¥ Visually chack for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable]

4. Electrical:

¥ Inspect PC boards. Clean if necessary.
¥ Carefully check all internal and external cable connections,
T Chisek inctrienent firmuanes sevitinns upgrase te euresnt leusls (if neceseary)
i Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optles:
# Inspect and clean the sample compartment windows, if needed,
¥ Inspect optics. Clean or replace if necessary,

6. Gasses:

] Verify that the Gasses sipplied to the instrument are within the pressure and purity
specifications found in the PinAAcls 900 Series Pro-installation Checklist SDB.
1 Vierify that the scetylene filter and air filter alement is dry, Replace if necessary,

| Piraacte 900F Preventive Maintenance Repart (PM} Pagedof 7 |

nsluniugy

B.4 0 Bockground Compensation with Copper

Verifies the i ability to for
Parameter Specification Results Pass/Fal
standard Deviation hon 0.0043 Passed

8.5 AA-BG Baseline Noise with Copper
Description: Ensures that background correction does not produce excessive noise.,

Parameter Spacification Results Pass/Fall

Standard Deviation s 0.0003 Passed

8.5 AA-BG Boseline Noise with Arsenic

Description: Ensures that does not produce & ive nalse ot a low
wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation Shoos 0.0005 Passed

8.7 Flame Sensitivity
Deseription: Instrument Sensitivity checked against Copper standard,

Standard Copper ificati Resuilts [Abs.| Pasa/Fail
5 mg/L Sensitivity S5 Neb (if applicable) >0.250 Abs. LU Not Applicable
2 mg/L Sersitivity HS Neb [if spplicsble] POZSIAbL. 03353 Passed
10. Review:

! Review with the custormer PM wark performed.
"f Review with thy it routine p [

Discuss recommended custamer supplied materials to have on hand.
' Attach P sticker,

| PiniActe S00F Preventive Maintenance Repart (PH) Page 6of 7 |

anssluniugy

7. Flame Interlock Check:
Deseription: Check te ensure that all safety interlocks are closed

Parameter PassFall
Flame Sensor Adr/C:H; Flame correctly shuts down Acthve Passed
Drain Sensar A/ C3H, Flame eorrectly shuts down Actre Pagsed
Nebulizer Sensor AirfCoH, Flame correctly shuts dewn Active Pagsed
T, Pressure Sensar i/ CyH; Flame eorrectly shuts down Actva Passed
Alr Pressure Sensor e/ T4 Flame eorreetly shuts down Active Passed
Choosing Nitrous Owkde as the axidant Active Pas:
BT basid S should trigger an interlock shuts down sed
8. After PM Performance tests:
8.1 Detector Linearity with Borium
Description: Ensures that the detector is linear in the Visible Range.
Certificate Valus
Parameter Specification 1553.6 nm Ak} Test Results PassFall
1004 N Fifter 2 5% from Cert. 05798 09843 Passed
0.2 A ND Filter + 5% from Cert. 0.2042 01953 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive nose.
Parameter Specification Results Pas/Fail
standard Deiation i 0.0008 Prsse
8.3 A4 Boseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results PassFail
standard Deviation Sy 0.0001 Passed
| Pinaactc 900F Preventive Maintenanee Repart (M) Page$of7 |

nmslumugy

Additional Comments

Additional Comments Regarding the PM

Review

hl!\;ﬂm\ﬂm

This PinAAcle S00F Posses ¥l Foils 01 the preventive maintenance,

The checks and if tests for PinAAcle S00F have

Review of Preventive Maintenance:

{poam YY)

Date:
20-Jul-2022

Authorized Customer Representative:
h_.l—w"’"""

Date:
20-Jul-2022

I PinAAcle S00F Preventive Maintenance Report {PM)

Page 7oi 7 |

nmsluaugy
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£ Agilent Tochnologies

[ Agilent 5110 and 5100 :cp-ons }
Pr M Kl

Agilent factory ded service for your analytical systems to
assure reliable operation and UIe accuracy of your mau.'l!s Delivered by highly-trained and certified
serviee engineers using genuine Agilent parts and Agilent F il
everything you need to reduce unplanned downtime and keep your systems operating at Lhelr peak,

For more i ion about Agilent Technologles services please visit our web site using the following
URL http/ S www.agilent 1 alytical-instrument-services

Customer Information

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

» For using HF i the i should be returned to its standard sample
introduction system.

. A ive should be to the engi while performing the preventive
maintenance procedures,

* 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.

#  Ifasystem requires the use of i or special and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur sdditional

Service Engineer’s Responsibilities

*  Omly complete/ printout pages that relate to the sysiem being serviced.

» Complete empty fields with the relevant information.

*  Complete the relevant checkt in the checlklist using a "X or tick mark * " in the checkbox.
* Complete Not Applicable check boxes to indlcate services not delivered, as needed.

+  Complete the PM service in the order of the tasks listed.

*  Complete the Service Review section together with the customer.

Issued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agilent Technologies
Page 1 of B ]

Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist )[

General Preparation

W Discuss any specific questions or issues with the customer prior Lo starting,
& Hevlew the instrument loghook.

O Perform general external inapection of svatem for cleanliness,
5]

a

Check for proper i ion of safety-related parts, blies, sensors ete,
Check for required frmware/software updates and verify with customers if they would like it
installed

3 For HF application systems, if standard sample introduction system was not instailed, ask the
customer to install it.

@ Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pra PM

Iuspect and clean the system

O Look for any obvious external damage or problems,

O Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

& Perform o general internal inspeation of the system for excessive dust accumulation, clean if
necessary.

[ngpect gample introduction components and record any required maintenance inthe Service
Engineer Comments and notify the eustomer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table,

Replace the polychromator purge filter,

Heplace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments,

EeGCAEDC 8§

Check exhaust flow for the correct positive extraction at the exhavst duet 1o insure they meet
mintmum specifications

Q@ Replace air inlet dust filter:

@ Replace high capacity alr inlet dust filter element if inswalled, w0

8 Removeund clean instrument water inlet filter.

G8481A Cooling water system

O  Section NOT Applicable

ﬂ'. Drain cooling fiuid and remove any particles from the chiller réservoir

@ Remove, clean and reinstall water inlet metal mesh filter:

4 Re fill with Polyclear cooling fluid.

@ Clean the cooling system Air filter and the condenser by compressed air or vacunm cleager.

Agtlent Technologles

lssued: 3 February 2017, Revision; 1.1 Copyright 8 2017
Page Sl 8

Agilent Technologies
[ Agilent 5110 and 5100 ICP-OES ]
Tai Checkli J
System Information
Instrument system name and D 1ep 5
Instrument system site and location UNE [ 2 p Plor L whiton
List system component product numbers List the serlal numbers of each component
1 TR0 A 1 WY Reabho)|
|2 b R L \&gi- D9RR
a 8
4 L
5 5
6 &
: 7. Ty
8 & o
a, 4.
10, 1,
ICP-DES Configuration table Cirecle the type or write in the fype if other ‘
t - -
Mebulizer Type SepSpray { OneNeb ) tﬂhv}'
Spray Chamber Cyclonie Singlo Pass | Cyelonic Double Pass J other ‘
Toreh Rodiad (Dl View) other _]
Injector Dinmeter 24mm | Lsmm) LAmm | 0Bmm | other
I. Injector Material Quartz | FeTaml"g-l other
[ Issuned: 3 Pebruary 2017, Revision: 1.1 Copyright & 2017 Agilent Technologies
Page 26f & [

Agilent Technologies

+ Checkli

[ Agilent 5110 and 5100 ICP-OES

SPS 3 Auto Sampler

@ Section NOT Applicable

O Power cycle the ler and verify

O Inspect X and % axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts.

0O Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto Sampler

& Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with & damp soft cloth and diluted
mild detergent.

3 Clean the sute sampler cover panels, if cover kit is installed, with domestic window cleanar

A Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

3 Check the X-axis, Theta-axis and Z-axis FFC cables for eracks, incorrect positioning, damaged edges
or damaged connectors.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4,6.7

& Section NOT Applicable

QO Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

trument ent

@ Chuck position of Zn peak, sdjust if required.

& Cheek Argon Ratio, adjust to specified value if required.

O Perform Detector Calibration.

@ Perform Instrument Calibration,

g Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM,

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

ﬂ‘. Subsystem Communications Test
Alr Fluw

Issued: 3 Febroary 2017, Revision: 1.1 Copyright © 2017 Agilent Technologies
Prge 4 0f B v




Agilent Technologies

Pr M Checkli

[ Agilent 5110 and 5100 ICP-OES

, S

@ Water Flow
° tas Flows

& RF Generator
o Camera Test
g Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note; These measurements do not form part of any specification and are for reference only,

Pre PM Sensltivity Cheek Fost PM Sensitivity Check
Radial Axdal * Radial Axial®
%0 213857 i SRBR A Boe4 .0 ABTH O Bl %
Mu 25710 nm SHBR | 1064 T FLITE 128017 DA g
AL 396,152 nm SBR 5 Wy 3.9 \e-@
K 766,491 nm SBR 5.0 36 R_ 6.4 5]
* Axial reault is not applicable for GRO16AA, GED12AA Radial View instruments,
Instrument Test Results Table
Note: The Instrument Test results are for systems using ICP Expert version 7.9 and above only.
Instrument Test Result
Subsystem Communications Test
Alr Flow
Water Flow
Gas Flows
BF Generntor
Camern Test
Opties Test
Nebulizer test |

[ Tasned: 3 Pebruary 2017, Revision; 1.1 Copyright @ 2017

Agilent Technologies
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J 3
LCP-OES Parts List Table
Part Part Number | Product /Model # where nsed | Quantity Cons d

2 GEOLNA, GBILLA,
Axial Pre-Optic Window GEOLD-68014 GS014A/GSI15A |
Hadial Pre-Optle Window GEN10-G015 All |
Palyelenr Cooling Fluld GA2RZRO010 GRABLA
Puriic Gies Filber GED TR0 136 All ]
Adr inlet filter GEOOD-GEONZ, Al |
High Capacity Air Filter G3010-60188 Optional
Ruotor seal for 67 port valve for i 0 =
ey GRASI-BI002 GR4E4A/GEADE
Rotar seal for 4 port vakve for i
AVEd GR4HEE0002 G8403A
Rinse solution fo rinse stmtion G410:50123 sPE4
2.5mm id x lm
Biirb cannector 2. 5mm-1 S 1D GB410:80124 SPS 4
PVC waste tubing, Smm nd x Fmm % 4 ;
150 GR410-B01EZ SPS 4
Additional Parts may be requived fram eng stoek:
X axxis dhrive belt S410047500 BP53
2 mxiE drive belt G410047400 sPe3
Perigtaltic pump tubing, PV
SotvnFex, 3 bridged, ATA0048000 sPS 4

Restore system

For HF applications; ask the customer to reinstall their sample introduction system,
Leave system in an idle state: on and purging.

Guidones; Il the PM service is performed prior to a qualificotion service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

ﬂ/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
o G lete the Service Engi o saction below if there arve additional comments.

Agilent 5110 and 5100 [CP-OES ) <
Preventive Maintenance Checklist ]

ICP-OES Status Results Table

Noter These measurements do not form part of any i ion and sre for refer only.
Measurement Standhy Mode Plasriva O
Mains Viiltage R4 FAQ) VAG e VAC
Mains Current . ol A Qo4 A
Instrument Temperatire % ¢ RE g
BF Air Flow {sensor speed} 150 Hi 30 Hz
Plasmin Exhanst Temperature No measirement T (7}
Water Flow Déclilatar Mo measurement 164 L/ min
Water Flow Drelegtor 1-08 L/ min 106 L/min
Wattier Inlet Tempaerature %.0 el 180 e
Polychromator Temperature 30 L =] 35.0 L)
COD Temperature. -a% ) -8 +]
Thermal Stabilizer | u50 T %0 C

_r Argon Supply Pressure ST1.94 kia 45 B kP

'_ru@a Gas Supply Pressure’ ] 67490 kP £4n AD kFa
Option Gas Supply Pressuns®] TR kPa | LI kFa
Nebulizer Flow No measurement DR L/min
Nebulizer Back Pressure Mo measuremant Ve 6D kba
Flasmn Gas Flow No measurement nat L/min
Auxilinry Gas Flow No measurement 1.0 L/min
RF Power No measurement Favs) W
R Supply Current o meagaremant B 663 A
RF Supply Voltage No measurenent L% 5 X

*1LIf option Installed

[ Iszned: 3 February 2017, Revision: 1.1 Copyright @ 2017

Agilent Teshnologies
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Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES )

Pr M Ch J

a‘_, Review the service and any test results with the customer,
2 If the Instiument firmware was updated, record the details of the change in the Bervice Engineer's
Comments box below oF if novessary, in the customer's [ records,

If there-are any specific points vou wish to note ss part of performing the instatiation or other items of
interest for the customer, please write in this box.

Agilent Technologies
v

lzsued: 3 Pebruary 2017, Revigion: 1.1 Copyright © 2017
Fage T of 8

Other Important Customer Web Links

20\»‘ to get information on your produet:

Liternture Library - hitps/woww. agilent, com/ - e T
o icp
d Need to know more? - it wnw, agilent.com universiy/
@ Need technical support, FAQs? - / e i
a Need ies? - www,agilent comy cHem, <

LoaheniR W oy
EOOERIRET Date service NI

Customer signature -

Service request number
Agilent signatire - .

Document part number: G8014-00075

Agilent Technologies
v

Isgued: 3 Febroary 2017, Reviaion: 1.1 Copyright 220017
Poge S of 8
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Inatrumant Mesdal Agilent 5100/5110 VDV ICP-0ES
Instrumsnt 1D GEOIAIGE0T5A
Instrurment Sensl Number MY 18030001
Software Version 73.1.8507
Firmware Version 3442
Tasted By Test Before PM
Test Completad On 11/30/2022 53532 AM
Result Summary
Subsystem Communications Test Shipped
| Air Flew Test Skipped
Water Fiow Test Skipped
Gias Flows Test Skipped
RF Gererstor Test Skipped
Camera Tsst Skipped
Optics Test Skipped
Advarced Vahe System Test Skippsd
| Resolution Test Pass
Sensitivity Teat Pass
Preciaion Test Pass
Page 1cf4
anshinugy
| Sensitivity Test Pass
Radial
| Eiement Wavelength  Speciication Mathod  Ratio Standard  Blank
s (188 980 nm) =460 SRBR 477 11585 555
S {196.026 nm) 2410 SRER 111 11853 ary
Zn (213,857 nmi} = 14210 SRER 41006 519595 1508
I b {220.353 nm} =460 SRER 1825 2B0B.6 a7
| n (257 &10 nm} 23518.0 SRER 1106847 2641650  GET.E
Al (396,152 nm) =34 SBR 75 49047.9 57705
‘ Ha (433 408 nm) M0 SBR 107 4 18877103 174075
K (T66.491 nm} 218 SBR 51 008059 186264
‘ Auiet
Eiement Wavelenglt Specificabion  Mothod  Ratio Standard  Biank
A (168.980 nm} 22080 SRBR 2348 30564 1529
Se (186,026 nm) =158.0 SRER 2181 3BE5.1 ans
Zn (206,200 nm) 22340 SRBR 13085 158504 445
Zn (213 857 nm) = iT430 SRER B3840 183037 8 ATE4
Cd {294 438 nm) z42270 SRER  TT1ES 1432402 3428
‘ Pl (220,353 nm) = 3200 SRBR 5763 144852 5804
Mn {257 .610 nm) =10825.0 SRER 3e421 14112673 19588
Cr (267,716 nm) = 10460 SRBR 44321 1831108 16322
Cu {324 754 am) z19.0 SBR 46.2 7487 6 78829
Al (386152 nm) z60 SBR 149 278447 4 175626
Ba (493,408 nm} 2600 SBR 1806 10061527.3  52519.8
¥ (7B 491 am) =240 BBR 368 19221634  BOBSEA
Page 3otd
ansshinugy

| Resolution Test

Pass
Element Wavelength  Specification  Width
17213 ) <540 662
s (168,980 nm) =820 .20

| ©{193.027 nm} 27150 538
Ma (202,032 nm) <820 541
Cr (206 158 nm) 21340 5.04
2Zn (213857 rm) =870 652
Pb (220353 nm) 5 9.50 713
Co (228,615 nm) 1720 "
Ba (230,424 nm) 5840 721
M (287 810 nm) =13.30 850
Wi (250568 rm) 22030 1433
Cr (267,748 nm) = 11.00 B14
Cu {324 754 nm) S25.00 16:98
Cu {327,385 nem) =14.20 124
Sr (338071 nm) <3350 2447
Ba (455 403 nm) = 44,00 3388
St (460,733 nm) =36.00 1722
B (493,408 nm) =36.00 2548
Ba (E14.174 nm) 542.00 2547
Ar (575.263 nm) 57400 882
K (785491 nm) = B0.00 64.94
Page 2of 4
enmslinugy
| Procision Test Pass
Radial
Elament
Walue % RSD
A {188,860 nm) =260 082
Se (196026 nm) 280 on
2Zn {213,857 nm) <150 042
Ph {220,353 nm) <260 076
M (257 610 nm) <150 060
Al {386 152 nm) 5150 048
Ba (453 408 nm) =150 0.8s
K (TE6.481 nm) =150 042
Aaial
Element h
Value % RSD
As (188,580 nm) 2150 057
Se (196,026 nm) £150 [+ ]
Zn (206 200 nm} 5150 061
Zn {213,857 nm) 5150 .51
©d (214.438 nm} =150 0.55
Pt (220,353 nm) =150 052
Win (257 610 nm} =150 054
Gr {267 718 nm) 5150 054
Cue (324,754 nm) =180 059
A1 (395,152 nm) =150 081
Ba (453 408 nm) £150 086
K (788 491 nm) %150 132
Pagad of4
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Saport mmery Gas Flows Test Pass
Instrumant Model Agilert 51005110 VOV 1CP-0ES
nstrurment 1AIGED Deetlicer Actual Mow  Bock Auliany Actual Fimy  Back
! H - 13 Target Flow Pressure Target Flow Pressure
| Instrument St Mirntat Wyasaon oTn 070 18337 200 198 10849
Software Version 7.3.1.9507
Flwera Vevilon iz Makeup  ActusiFlow  Back plasma  ActualFlow  Back
Tested By PM Functional test Targat Flow Pressure Target Fiow Pressure
i 112.85 18.00 17.91 2348
Test Completed On 11/80/2022 11:43:36 AM 200 2
RF Generator Test Pass
Result Summary
Test Passed
| Gueyetem Cammunications Test pass :‘; P“’“: ::::'; o e
Air Flow Test Pass
\Wister Fiow Test Poss RF Decillstor Test Passed
RF Osclllator Frequency 0.000
Gas Flows Test Pass (MAHzZ}
RF Genarater Test Pass Work Coll Current (4] 45.069
Camera Test Pass RF Power Supply Current (&) 1.997
Optics Test Skipped | Camara Test Pass
Advanced Valve System Teal Skippad :mt;?raunn Time Standard Deviation  Status
Resalution Test Skigped Electronic Offset Test 1000 5.308 Passed
Sensahity Test 8 Dark Cusrent Test B000 0.578 Passed
Precisi Array Test 5 0024 Passad
recision Test Skipped
Lngarity Test o118 Passed
Subsystem Communications Test Pass
Air Flow Test Pass
30% Alr Flow (relative  75% A Flow (relative
sped] speed)
14.00 15.00
Water Flow Test Pass
RF Water Flaw(Limin)  Camera Water Fliow  Walter Inket Temgeratura
(Limin} °C}
144 1.08 18.51
Page 1of 2 o =
b Paga Zof 2
1 v
v
wnmsbinugu enmslinugy
!, Report Summary —‘ Resolution Test Pass
Instrument Model Agient 51006110 VDV ICP-OES e~ b Eossoain Wk
Inatsurpent 10 SE011ANMST1HA N (174.213 tim) s940 879
Instrument Serial Number WY 1BD30001 Az (188880 nm) 2820 603
Software Version 7.3.4.8507 © (183.027 nmi} <1150 629
Firmware Versin 3442 o (202.032 nm) =820 630
Tested By PM Pertormance test | Cri208.158 nm) =13.40 .05
Test Completed On 110022 12:10:42 PM :‘:‘355? nen) e &I
220,353 nm) 5950 702
It Sy Co (228,615 nm) =17.20 1167
Rasll ) Ba (230.424 nm) =040 7.38
Subsystem Communications Test Skipped M (257,610 nm) 51330 48
Air Flow Tast Skipped Nin (250,568 nm} 2030 14.25
\Wistar Elow Test Skipped | Cr (267 748 nirmi) <11.00 7.94
Gas Fiows Teat Shigped Cu (324,754 nem) £25.00 18.98
RF Generator Test — Cu (327.395 nm) =14.20 1133
e .F'P Sr(3538.071 nmi) £33.50 2444
Camera Test Skigped Ba (455.403 nm) 544,00 3388
Opfics Test Pass Sr (460 735 nm) 53500 1751
Addvanced Valve Systam Test Skipped Ba (493 408 rm) = 36.00 25,56
Ba (514171 nm) 42,00 24,98
Resolution Test Pass Ar (575,283 nm) =7400 50,38
Sensitivity Test Pass K (765,431 nm) = 80.00 6583
Pracision Test Pass
Optics Test Pass
Radial Auial
Intenaity 5674608 5B23476
Wavelengln 737242 a2
Page 1 of 4 o
1 v
v
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Sensitivity Test Pass

Precision Test Pass
Rl Radial
Element Wavelength  Specification  Method  Ratio Standard Blank i . S "
Aa {188,980 nm) =460 SRER 1478 1148 3 548 I 2m \;aal;e% RSD
Se {198 026 nm) =410 SRBR 118 12228 100 ! W.UZE J . 2-50 U_M
e {1661 m, .
Zn (213,857 nr) 214210 SRBR 43750 525623 1437 g B i
. nm, .
Pb (220 353 nm) 2480 SRER: 1998 Shas b r:zzu 383 : 22860 058
M (267,610 nm) s3sB0  SRBR 128017 2855913 4950 Mn‘ , smnm: i o
57 . ;
Al (386152 o) 234 SBR 89 528EBE 49738 ;; - " e 3o
1 (306, :
Ba (493,408 nm) 2340 S8R 1548 ZETAILS, 1AR0A i > £150 058
K (766 481 nm) =18 SBR B4 1067016 143509 Ba (453,408 nm) e 0_23
K (766481 nm) s .
Auxial Aocial
b
Eloment Wavelength  Spacfication  Methed  Ratio Standard  Blank
Elemant fi
s (168,880 nm) = 208.0 SRER 2424 31701 1548 Value % RSD
e (195,026 nm) =158.0 SRER 2261 41345 2893 Ag (186,980 nm) = 150 am
2Zn {208,200 nm) 22340 SRER 11266 137820 1465 Sa {198.026 nm) 5150 043
Zn (213,857 nm) =1743.0 SRER 84008 1771863 442.5 Zn (208,200 nm) =150 048
Sl (214.435 nm) =42270 SRER T001.8 125864.2 e Zn (213857 nm) =150 0.37
Pb (220.353 nm} 3200 SRBR 536.3 12908.3 5328 Cd (214.439 nen) 5150 048
I (257 610 im} = 10625.0 SRBR 308462 12879890 17368 Pb {220 353 nm) =150 0.48
Cr {267 716 nm) =1048.0 SRER 43860 167335.6 14244 Mn (257 &0 Arm) =160 074
Cu (324,754 nm) =2 10.0 SBR 52.1 373830.7 70331 Cr {287 716 am) 5150 0.26
Al (358152 nm) 260 SER 168 2EBISTT 151124 Cu (324,754 nm) =150 051
B (433,408 nm} =800 SaR F262 101734415 448717 Al (355,152 nm) =150 045
K (766 481 nm) 2240 SER 47 18741362 460557 Ba (493,408 nm] 5150 0.81
K (766,481 nm) 5150 084
L
Fage 3 of 4 Paga 4ol 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) gﬁ %
i
SHMPATTANAKARN ROAD SO0 28 SUANLUANG, SUANLUANG BANGKOK 10250 6/_*“}‘ oA P
s FAX.U-1719-0481 CALmRATION dite Equlpment : Cooled Incubator Cerl. Mo.! 23TMT26
Condition As-Recaived ! Used liem Pege: 20f 3
Reference : 2304-04610C-1
Cort. No.: 23TM726 Procedure Used ==
Page: 10f3 G were using CP-OTo2 1o direct
. . . a |
Certificate of Calibration method with Data ition which with Resi Tamp Detector { RTD ).
The temperature scale used was based an ITS-80,
Equipment : Cocled Incubator Condition of this result of calibration
1. Referenca standard instrument:-
Manufacturer - Binder Instrument Model Serial No. Cerl, No, Due Data
1 } Data Acquisition 349728 MYSTO13711 220093 02 Jul 2023
Mode © KE 400 E6 3. This carfificate is valid only to the item calibrsted on date and place of calibration,
3, This cerfification is traceable to the Intarnational System of Unit,
Serial No. : 20200000015635 Result of Calibration - [ *) Without Adjustment
Function of UUGC” Temperature Source
|0 Na. - UAE MIC.01B/2564 Fresh air ssiting © Close Enviranment during calibration
Beginning Finishad
Submitted by : United Analyst and Engineering Consultant Co, Lid, Temp. | o?] a9 2
3 Sol Udomsuk 41, Sukhumvit Road, REL Humid. ( % ) 72 82
Bangchak, Phrakhanong, AC Supply [ Volt ) 230 231
Bangkok 10260
- Ref. Sid,
Location Microbiology Labaratory (302) Rasyon s ID Mo
H -
Raceived Order : 37 April 2023 1 2Rt
Galibration Date - 27 April 2023 2 e
Ambient Temparaturs : (26+10) % £l 1BRTD-2/3
Relative Humidity : {5030 ) % 4 1__SRTD—2.I'4
B T E— ) 1BRTD-2/5
Calibrated by : Tawatchai Pama B 1_BBTD-2.@
7 18RTD2I7
Probo Installation Details : Dimension of Chamber : L. OREEER
Approved by | as= 10 cm D= 0.48 - 9 (ref) 18RTD-2/8
Approved Signatory % 0 em W= 065 iy
t/ Pomihippa  Tameyakul ] 0 em g P s
(+ ) Malee Butkrues Capacily = 03 o
{)-Suwit Imai
lssue Date : 12 May 2023
The Uncertainties are for P ity of approxi Iy 93%

ol be peprodured o b il et

the a0 erporale Ser

3 Fyuiment - Calibn

mnm’lu'muF
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Equipment : Cooled Incubstor Cert. No.: 23TM728
Conditien As-Recelved : Used lem Page: 30l 3
Refarance : 2304-04810C-1
Result of Calibration :- (*) Without Adjustmant
Functien of UUC* Temperaiure Sourca
Frash air setting ! Close
Calibration | UUC* uuc* Temperature Temp ire Overall |Coverags
Podnt Setting | Reading stability unifermity Factar
(C) [ I ) () [0 17e) k
35.0 3540 350 0.0020 018 0.21 2
Calibration Measured Temperature | "C ) u
Paint Pasition
{°c) 1 [ 2 | 8 | & [ 8 [ & | 7 | &8 [9tety] (2€)
350 | 34013 | 34.997 | 34834 | 54,803 | 35.034 | 35.027 | 35025 | 35035 [ 34980 [ 030

Average® ; The sverage of 30 values in each position.

Temparature stability : One-half of the greatast of 12 at any one sensor.
Tamperature uni ity : The i af at any sensors and the measured
temparature at the reference Iocation which are observed al the same fime or at as close an abservation time as
possible to determing the temperature paltern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Di of the and i obsarvation.
UUCT - Unit Under Calibration

MNote = The reparted uncerainty of measurement was included stabllity and excludad uniformity .

The reporied uncertainly of measurement was based on a slandard i ipliad by &
facior k. ing a level aof of approxi 95 %,
-olo-

tanmsbim-

Equipment : Incubator Cert. No.: 23TM728
Condition As-Recelved : Used |tem Page: 3of 3
Reference : 2304-04610C-8
Result of Calibration - {*} Without Adjustment
Function of UUC* : Temperature Scurce
Frash air satting : Close
Calibration| uuCc* | wvUC* T T Overall
Paoint Setting | Reading stability f ¥ riati Factor
(re) | (ey | (e) (2"C) (el e L
250 250 250 0.020 0.81 12 2
36.0 36.0 36,0 015 1 1.6 2
Calibration Measured Temperature | °C | :
Paint Position
1“8y 1 2 3 4 5 3 7 B |9fef)| (+C)
250 25541 | 25.354 | 25388 | 25278 | 24.341 | 24.349'] 24 370 | 24455 | 24.747 0.30
EL 35275 | 35.351 | 35,760 | 35,941 | 36.543 | 365500 | 36.663 | 36.728 | 36232 0.38

Average® : The average of 30 values in each position,
Temperature stabllity : One-haif of the greatast i af at any one sensor,
Temperature uniformity : The i fs of

P at any sensors and the measured
temperature at the reference location which are chserved at the same lime or at s close an observation time as
possible to determine the temp patlam of t by within the chamber under steady-stale conditions.

Overall Varlation ; The Difference of the maximum and minimum measured temperatures throughoul observation
Uuc® ; Unit Under Calibration

Maote ; The reposted uncertainty of measurement was included stability and excluded uniformity

The reported uncerlainty of measurement was based on a standard u) ity by a
factor k. previding a leved of confidence of approximately 85 %.

-olio-

laﬂﬂ"ﬁbjﬂ’l

— aarAncn

CORPORATE SERVICES
SALLBATTANAKARN RON
TE

EQLL

!
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e i
NT CALIBRATION f%ﬁ
SUANLUANG. 56

o

i S

Pt

PEE-TETI PR

FAN.01:2719-0484 CALINATION 0368

Cert. No.: 23TM728
Page: 1of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

I No.

Submitted by 1

Location :

Received Ordar :
Calibration Date
Amblent Temperature :
Relative Humidity :

Calibrated by :

Approved by :
{ )Pomthippa Tameyakul
(<) Malea Butkruea

() Suwit imjal

Issue Date :

The U Inties are for u confi

Incubator
Memmert

PP 260
VE168,0066
WAE.MIC.032/2559

United Anatyst and Engineering Consullant Go, Ltd
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,

Bangkok 10260

Microbiology Laboratory (302)

27 April 2023
27 - 28 April 2023
(26+10)°C
(50430 )%

Tawabchai Pama

.Apurtm! !lgr\aluq.'

11 May 2023

W‘flﬁmuqu

A omAFaAan

2

Equipment : Incubiatior Cert. No.: 23TM728
Condition As-Received :  Used llem Page: 2af3
Referance : 2304-04B10CE
Procedure Used :-

G ion were wsing calibrati CpP-oTo2 to direct t
mathod with Data ition which with T Detactor { RTD ).

The temperature scale used was based on [TS-80.

ndition of this result of calibration
1, Referance standard instrument:-

Instrument Model Serlal No. Cert. No. Dus Date

1 ) Data Acquisition 34E8TIA MYET013711 22LMI3 02 Jul 2023

2. This cerfificats is valid only to the item calibrated on date and place of calibration.
3. This cerfification is raceable 1o the International System of Unit:
Result of Callbration :- (") Without Adjusimant

Function of UUC" : Temperatura Source
Fresh air setting : Close Envirenment during
Beginning Finished
Temp. { "C) 25 22
,f REL.Humid, { % ) 7E 83
2 L AC Supply { Volt ) 231 231
] ©
A 5 iy — Ref. Std,
y ?Hm Position : e
g 3 1 22-18RTO-21
| L 2 1BRTD-272
- wfzga G/ / 3 18RTD-2/3
i 4 1BRTO-2/4
-— 5 18RTO-2/5
[ 1BRTD-2/6
7 1BRTD-2/7
Probe Installation Details ; Dimension of Chamber : 2 18RTD-2/8
a= 10 om D= 050 m 9 (ref) 1BRTD-2/9
b= 10 em W= 064 m
€= 10 em H= 080 m
Capacity = 026  m

mnm‘:’bimu‘. :

B
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TECHROLOGY PROMOTION
CORPMATE SERVICESS EQUI
314 PATTANAKARN ROAD S0 18
THL. (-2

ASSOCTATION (THAILAND-JAPAN}
T CALIIRATION AND TESTING SERVICES

i BANGR TR 10230

MEC-TISE TR TIRE
CALRRATIIN 1008

Cert. No.: 23TM184

Page: 1of3
Certificate of Calibration
Equipmant : Water Bath
Manufacturer ; Memmert
Model : WNE 14
Serial No. : L416.0672
I3 No. © UAE MIC.DO3/2560
Submitted by : United Analyst and Enginearing Consultant Co., Lid

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,
Banghok 10280

Location : Micrabiology Labomtory
Received Order ; 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature ; {26 £ 10 )°C

Relative Humidity : {50 £30 )%
Calibratad by : Suwit Imjai

Approved by : E
Approved signatory

{ ) Pomthippa Tameyakul
¢./; Malee Butkiues

Issue Date ; 24 February 2023

T'he Uneertuingics are for a confidence probubility of approximately 95 %

Equipment : Water Bath Cert. No.: 23TM184
Condition As-Received :  Used llem Page: 3of 3
Referenca : 2302-02050C-3
Result of Calibration - { * ) Without Adjustment
Function of UUGC* : Temperature. Saurce
Calibration uuc uuce Average” ! Reading [ °C )
paint Setting Reading Position
() i) (°c) 1 [ 2 | ] [ & [ 5(ref)
445 435 44,6 44520 | 44508 | 44498 | 44552 | 44530
i [=
Cal!htamm _ Stability |U . fa]
point Factor
b (e} (£'C} (£°C) k
44.5 o.077 0.037 0.15 2

Average® : The average of 30 values in each posifion,

Unifermity : The { it af &t any sensors and the measured temperature
at the reference location which are observed at the sams fima or at as close en obsarvation time as possible
fo ina the pattern or ] within the chambar under sieady-state condifions.
Stability : One-half of Ihe greatest maximum diffarence of measurad temperature at any one probe,

uuc* : Unit Under Calioration

Note { Tha reported uncertainty of measuremeant was Included stabillty and excluded uniformily,

The reported uncertainty of measurement was based on & standard uncertainty multiplied by a
ge factor &, ing a level of of approx: a5 ot

-olo-

tenanslamuish.

@)

Equipmeant : ‘Water Bath Cert. No.: 23TM154
Condition As-Received :  Used |tem Page: Zof3
Reference : 2302-02950C-3

Procedure Used :-
Calibration were conducted Lsing in-house calibration procedure CP-OT04  according to direct
measurement method with Data Acquisition which with sl Platinum
Thermometer ( IFRT ).
The temperafure scale used was based on ITS-90,
Condition of this result of calibration
1, Referance standard Instrumant;-

Instrument Model Serial No. Cert. Mo, Due Date
1 ) Data Acquisition 345724 MYS2003411 22LM185 26 Nov 2023
2. This cerificateis valid only to the item calibrated on date and place of calibration.
3. This is to the E System of Unit,
Result of Calibration :- () without Adjustment
Function of UUC* : Temperature Sourca
Environmental AC Voltage Supply
{°C) { %RH. ) [ Vot }
Beginning of Calibration 22 65 231
Finished of 22 63 230
Red. Sid,
Position : 1D Nt
1 4804539-001
i | F] 4BD4539-D02
P Siref) 2 3 4804535-003
4 4804539004
Siraf.) 4804539005

Front

lﬂﬂﬂ‘l‘ﬂ)l'ﬁ‘)m,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
COMPORATE SERVICES & PMENT CALIBRATION AND TESTING SERVICES
344 PATTANAKARN HOAD SO0 18 SUANLTANG, SLANLLUANG BANGROK 10250 e e
TEL G37I7- 800000 FAX, 027300484 CALBRATIIN te

Cert, No.; 23TM374

Page: 10of 3
Certificate of Calibration
Equipment Watar Balh
Manufacturer - Mammaert
Model : WNE 14
Serial No. : LA14.1407
1D No. : UAE.MIC,006/2558
Submitted by : United Analyst and Enginsering Consultant Co. Lid,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,

Bangkok 10260
Lacation : Microbictogy Laboratory
Received Order @ 11 April 2023
Calibration Date : 11 April 2023
Ambient Temperature | (26410 )C
Relative Humidity : (5030 )%
Calibrated by : Krisda Males

Approved by ©

Appraved Signatory
{ ) Pomthippa Tameyakul
q./ I Malee Butkruea

() Suwit Imjai
lssue Date : 24 April 2023
The Uncertainties are for & confid p bility of app B
This cenifiome may

gl o the Besad i
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Equipment : Water Bath ‘Cert. No.; Z3TM374
Condition As-Received : Used ltsm Page: 3ol3
Reference : 2304-015500-3
Result of Calibration - ( * | Without Adjusiment
Function of UUC* : Temparatura Source
Calibration uuc uuc Average” Reading { °C |
point Satting Reading Position Il
(:c) (*c) ey 1 [ 2 [ 3 | 4 [sqety| (2
445 445 425 | 44508 | 44466 | 44456 | 44.478 | 44483 0.15
Calibration Unifarmity | Stability Coverage
point Factor
e (=€) {£¢) K
44.5 0.065 0.021 %
Average® : The average of 30 vaiues in each posiiion
1 ity : The i i of o at any sensors and the maasured tempearature
at the refarence location which are observed al the same time or at as close an observalion time as possibie
o the temp pattern or h ity within fhe chamber under steady-state conditions,
Stability : One-haif of the greatest i 1t af at any one probe;

uuc* : Unit Under Calibration
Note : The repartied uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a slandard uncertainty multiplisd by a
factar k, p a tevel of of app ly 95 %,

~olo-

tanm‘sbim\F

a 1150968

TECHNOLOGY PROMOTION ASSOCTIATION (THAILAND-JAPAN)
CORPORATE SERYICES 3 FOUIFMENT CALIBRATION AND TESTING SERVICES
PATTARNKARN ROAD SO |

TH.

LANCTRANGROR 11250

sitis
il CALISRATION T1Dn

Cert. No.: 22TM1121

Page_: 1 0f 3
Certificate of Calibration -
Equipment : Autoclave
Manufacturer : ALP
Model : Cl-20L
Searial No. : BOTZ88
1D No.: UAE-MIC 0122660
Submitted by : United Analyst and Engineering Consultart Co..Lid.

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong,
Bangkak 10260

Location : 301 Room

Recelved Order ; 11 July 2022

Calibration Data : 11 July 2022

Ambient Temperature : (26+10)°C

Relative Humidity - (50%30)%

Calibrated by : Preecha Hiahib

Approved by : [

Approved Signatary

(/) Pornthipps Tameyakul
{4 ) Malee Butkruea

[ ) Suwit Imjai
Issue Date © 18 July 2022

The Uncertainties are for o confidence probubility of approximately 93%

wwhmslamuny

Equipment : Water Bath Cert. No.: 23TM374
Gondition As-Received : Used Hlem Page: 2ol 3
Reference : 2304-01550C-3

Procedure Used :-

Catibration were conducted using in-house callbration procedure CP-OT04  according to direct
measurement mathod with Data Acguisition which cennected with Indistrial Piatinum Resistance
Thermomater { IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-
Instrument Modet Serial No. Cert. No. Dug Date
1 ) Data Acquisition 349728 MYS3003411 22LMIGS 26 Mowv 2023
2. This certificate is valid only to the ltem calibrated on date and place of calibration.
3. This cei is bie to the ional System of Unit.
Result of Calibration ;- {* ) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water
Environmental AC Voltage Supply
e (%RH ) (Velt)
Beginning of Calibration 26 55 220
Finished of Calibration 25 56 221
Ref. Std.
Position : 1D Nai
1 4804539001
) 2 4B04538-002
S Ay £ 4804539-003
e 4 ABD4539.004
S{raf.) 4B04539-005
Front
v
wneslaeny
a 11583¢0
Equipment ; Autocave Cert. No.r 22TM1121
Condition As-Received :  Used llem Page.: 2 of 3
Reference - 2207-02450C-7

Procedure Used :-

Galibration wera conductad using in-house callbration procedure GP-0TO3 according fo dinsct
measurement melhod with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-80.
Candition of this result of calibration
1. Refarance standard instrument:-

Instrument Model Sarial No. Cert. No. Due Date

1 ) Data Acquisiticn 348704 MY44060450 22LMaG 28 Mar 2023
2. Thie certificate is valid only to the Hem calibrated on date and place of calibration.
3, This carbfication is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoc) for the ilizaticn of goods and material which
could be infactad with organisms categonized as Hazard Group 1, 2 and 3**
(** = Gategorization of pathogens according to hazard'and categanes of containmenl, second edition, 1930 )
It does nel cover autoclaves for use wilh material infect with organisms in Hazard Group 4, for which
complete containment and i of infected is consi toba ial.
This result of calibration doas not apply to sterllizers or disinfecions used for madical, dental, pharmaceutical
or velesinary purpeses which are diractry concerned with patien! care, or those used for fabrcs subjecied o
aferiiization which are required to be dry at the and of cycle.
Result of Cali 1= {* ) Without Adjustment
Function of UUC’ Temparature Source

(°C) [ (%RH Y[ (Vi)
Beginning of Calibration 29 48 220
|Finished of Caiibration 32 4B 20
Position Description Fat 5t
ID Ne.:
1= [GCenter of chamber 22-147C-01
2= Temperature sensor 22-14TC02
3= |Exhaust part 22-14TC-03

lﬂﬂiﬂihl'ﬁ')\m
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Equipment ; Autoclave Cert. No.; 22TM1121

Condition As-Received r Used llem Pagie.: 3o 3
Reference ; Z207-024E0C-T
Result of Calibration :- oy
Result of ,—.8 i ra_ on [t :‘II:“,": M]uslrncnl_ " B Cert. No.: Z3TM7E3
} B Star"l' t'F i d_ 15-’ i Fagns: Lok
erilization period = minute. - 3 =
T o ey e - Certificate of Calibration
Stabilie Uneertaint
Setting | Reading | Position | Standard Reading ¥ Reading bl Factor
("c) (7e) (e (zecy| (MPa) Ly K Equipmaent : Autosiave
1 116.523
118 118 2 116,566 a4 0.08 0.90 2 WVanubetivar: ot
3 115410 Model : CL-40L
o ; Sot : Temp = 71 o
Sterilization period= 30 minute Sartakialt L
uuc* uucr Average® _ C
N Stabili {Uncartain
Setting | Reading | Position | Standard Reading Rl Reading ty Factor [ UAE MIC.026/2563
5 s 8 e % i
(¢ (°c) 1;2(;(;3 [£7C)| (MPa] | (+'C) x| Submitted by : Uniled Anatyat and Engineering Consultant Co.Ltd,
; L . g 3 8o Udomsuk 41, Sukhumvit Road,
122 122 2 122.637 e.1g 012 [+5:3} 2 Bk, Phisakbaiini;
= 122:558 Bengkok 10260
Location : Micrablology Laboratory (301)
Average® : The average of 30 values in each position
Stability : One-half of the greatast i diffi of at any one probe. Received Order ; 27 April 2023
ULE* : Unit Under: Callbration Calibration Date : 27 Aprl 2023
Note ; The reported uncertainty of measurement was included stability and excluded uniformity Ambient Temperature : (265:10)'C
Ralative Humidity : 50£30) %
The reported uncertainty of measurement was based on & standard uncertainty multiplied by a tiye Huridily { )
facior k, providing a level of ficl of app 85 % Calibrated by : Preecha Hizhib
-olo-
Approved by | -
Approved Signatory
{ ) Pomthippa Tameyakul
i/} Malee Butkruea
{ ) Suwit Im|ai
Issua Dato : 11 May 2023
The Uncertaintics are for a d bability of 95%
v
w@nansluay Tl
AN AN
A (D53344
Equipment : Aufoclave Cert, No.: 23TM7ES Equipmant : Autociave Cort. No.: 23TM763
Condifion As-Received :  Used ltlam Page: 2of 3 Condifion As-Received : Used ltem Page: daf3
Reference : 2304-04610C-2 Reference | 2304-04B10C-2
Procedure Used :- Result of Calibration == | * ) Without Adjustmant
Cadbralion were conductad using in-house i CP-OT03 ding 1o direct Funetion af UUC" : Temperature Source
measuremant method with Data isition which with The Typa T op i Set: ] = 150 ¢
The temperature scale used was based on [TS-20, ilization period = 15 minute
Condition of this result of calibration uuc uuc! Average’ [ oty | T [ certainty ge
1. Reference standard insirument:» Setting | Reading | Position | Standard Reading Reading Factor
Instrument Maodel Serial No, Cert. No. Due Date {'C) te) {("C) (£°C)| (MPa} (€] k
1} Data Acguisilion 349728 MYSB003411 22LM165 26 Nov 2023 1 115213
2. This cedificate is valid only to the item calibrated on date and place of calibration 1150 15.0 2 115,166 o2z o.oe 075 2
3, This cerificalion is traceabls to the Intemational Syslem of Unit. 3 115,260
i I fi {lization of goods and material which
& This resull of covers or thie i goods and materal whic y N S - cding 5
could be infected with organiems categonzed es Hazard Group 1, 2 end 3 5
(= = Gategorization af pathog ing 1o hazard and calegaries of cantainment, sacand edition, 1990 ) T Sterilization P“‘:"‘ o = o
It does not cover autoclaves for use with material infect with erganisms in Hazard Group 4, for which b - ASemow Stability m,“m i L
j hrE B : Setting | Reading | Position | Standard Reading Reading Factar
complata and of infecied 1s. o be essential. 5 = ot wis e (a0} i
This result of calibration doss not apply o sterlizers or disinfectors used for medical, dantal, pharmaceutical (¢} £250 1[21 2510 4 AN
ar veterinary pt.lrpm whld: are dirsotry concemed with patient care, or thoss used for fabdcs subjectad to a1 i ; TR proen A 575 5
sterilization which are required 1o be dry al the end of cyce. 3 TTTRTT
Result of Calibration :- ") Withou! Adjustment -
Function of UUC" : Temperature Source ’ o
Average® : The average of 30 values in each position,
Environmental ~ Stability ¢ One-half of the greatest ma i ol at any ona proba.
- (°C) [(%RH ] (vak) ULC* : Uinil Under Calibeation
Beginning of Calibration el 60 220 Mote © The repored uncerainty of measursment was included slability and excluded uniformity .
Finished of Calibration ar 58 220
@ The reported uncertainty of measuremeant was based on a standard uncertainty mullipiied by a
Position Description ':’D"f;“' Govarage factor k, providing a level of confidence of apgroximataly 95 %
1= |Center of chamber 18-20TC-04 -ollo-
2= |Temperalure sensor 18-20TC-05
d= |Exhaustport 18-20TC-06

A} v
wneslumugu wnenslumugu
a 1159968 a 1159967


1733
Area Highlight


1733
Area Highlight


1733
Area Highlight


1733
Area Highlight



&= DKSH

o I?k Certificate of Calibration

e

Equipment: Balance Certificate No.: CO1223732
Model: PX623 lssued Date: 08 December 2022
Serial Mo, {or 1D C236754745 b Ma.: KSPR2215578
Manufacturer: Ohaus Page: 1o 2
Condition: New

Customer; United Analyst and Engineering Consultant Co,, Lid.

350U k 41, Sukhumvit Road, Bangchak Sub-District,

Phrakhanong District, Bangkok, THAILAND 10280

Emvironment Condiion:  Temperatura % C 2 05'C
Humidity S3%RH  + 5.9 %RH

Calibration Placs: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiclogy Room)
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Callbration By: Mr. Adisal Maknol

Calbration Date: 08 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Tracaahility: This certificata |s traceable to the SI Units maintained by National Institute of Metrology

(NIMT}, Thziland through DKSH Technology Co., Ltd, Certificate No. C02221765

(Mr. Adisal Maknol) (Mr. Rungrod Jenkatirakulchai)

Parsan in change: Authorized signatory
unta eserding b6 tha Uinits (511 o
Tha measarement ucerisinty sisted v s cbtaned from e b age Dt i
privide  leval of confidence of approviealety RI%. It in elsrmined Exprne of Uncartainty i
Thase reauits may from The 18 the ibema teied. et Thes ragest stall

it b reproduses mcoot in il wihoul appreval of DKSH Technoiogy Limfied,

ke By Tl ¥
[DHEH Tachraiogs Livies

531 Sukturrwi s, Bargohai. Phrskhacong, Banglak 10280
Frone: +at 278 oo

Delivaring Growth - In Asia and Beyond,

nsluniugy

CAL-FM-C04-14: 12 Sep 2022

&z DKSH

Refer to Cerfificate No.: CO1223732 Page: 1 of 2
Statements of conformity:
This confarmity seriBeale documents the validity of the fallawing 1§ based on the
resulls of corresponding calibration cesfificate:
The arror of indicatios ined during cal are under ghven and and
the axpandad B5%) within the ion. The piven

measurement uncarainty already includes other all affects by according to the stahdard method, UKAS Labi4, Therefore,
{hose paramaters have nol bean assassed separalsly.

Tolerance and Declsion rules:
ofthe of the device are done based on direct comparison of the relavant
rasults with the and decision rule are prescribed by the cuslomes.

Declsion rule : [ Choice A Binary Statemant for Simgle Acceptance Ruls (w = 0, Speciic Risk < 50% PFA.

[@ Choice B Non-binary statement with puard band (w = 1 L), Pass or Fall Specific Risk < 2.5% PFA and
Condition F isk < 50% PFA.
[ Choice G Gussomer defned. Customers may define arbitrary multiple of 1 1o have sppled as guard
bard jw = r U} .
+ PFA - Probabilty of False Accept

——

(Mr. Rungrod Jenkittrakulchaf)

Authorized signatory
e '
Ty oyt wnmslumugy

Delivering Growth - In Asla and Beyond, CALFM-CO1-14: 12 Sep 2022

€= DKSH

Certificate No.: C0M223732 Page: 20of 2

Calibration Resuits:

Without Adjustment

Eccantric Emor: Waight to be 1/3 or 1/2 of Maximum capacity, taken from the canter of the pan &5 a 0w refarence.

- - Nominal Test Valua 200 t9)
Raferonce Points (g)
A B [+ =] E
0.000 0,000 0.000 0.000

Repeatabllity: Determinafion of the standard deviation of weighing balance., Readabilily oo igh
Nominal test valua (g) Standard Daviation
50 0.0004
500 0.0008
Error of Indleation from nominal or value., 0.001 (g
Nominsi Valus | Conventional Mass |  Displaysd Value Error of indication Uncartainty
(@) w @ 1o (@) ,
1 1.0000 1.000 0.000 0.0010 203
& 5.0001 5.000 0.000 0.0070 203
o 10,0001 10.000 0.000 0.0010 203
20 20.0001 20.000 0.000 0.0010 203
&0 50,0001 50,000 0.000 0.0010 203
100 100.0001 100.000 ©0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.1 202
300 300.0008 300.000 -0.001 0.0013 2.
400 400.0008 400.001 0.000 0.0014 0
500 500.0003 500.000 0.000 .07 200
600 B00.0004 600.000 0.000 0.0018. 2.00
The End of Certificate
Ui s meliell dvin
= A '
ey w@nmslumugy

Dalivering Growth - in Asia and Beyond. CAL-EM-CO1-14: 12 Sep 20T

€& DKSH

Refer to Certificate No.: ©01223732 Page: 2 of 2
Statements of conformity:

Without Adjustment
Readablity; 0.001 g

Nominal Value :S:.Sn Guard band (w) | Tolerance () s
9 a o o
1 0.000 0.0010 6.002 Pass
5 0.000 0.0010 0.010 Pass
10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 00010 0100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
00 0,001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 a.0017 1.000 Pass
B00 0.000 0.0018 1.200 Pass

The walidity of e statements of conformity cannct ba guaranteed for difersnt places of use. srvironmantal conditions or improper use.

The End of Statements of conformity
i by el ¢
s pibvonay vy e remnaTan e e, 102860 '
S w@nmslumugy
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Upper Spacification o o
v
naslupugy
SPAO1 001 80  Protiis o
1. VISUAL INSPECTION
| Gooa ‘Damaged | GomodediDiry
Evlormal chassis | 4 .
nside ) P
Elechic parts 4 | il
Screws |

2. ELECTRICAL SAFETY TEST
Using & suitable testing device check the below reported pammeters and take note of the resuls.

: Perameter gao NaA |
Insulsting resistance: B B

Grounding resistance:  Rres300ma
Lo “ng

3. PRESSURE CHECK

Oniygen (purity MMJ | Milestone air compressor |

{Gas camer ‘ Pi_ﬂll\r:

O
The pressune at (he SUpply source Tanameled shouid be ap
The flow rate depends by typa

Flow rate

Check all possibl

2

nenslupugy

SPANDL-001 Mitestons DMA-80 Service Protocot

DMA-80 Direct Mercury Analyzer
SERVICE PROTOCOL REPORT

To ba filled in before service visit (1" page)
Customer imformation: )
Campany: ai ?{Lu\-‘h bl Wrold WRAGHRE 0 MA%
Diepartment: Leh

Pergan in charge’ o a"cé;ﬂr\\
s 3 s i

el o

E-miail:
Techmical data:

Unit Serial Number: e
Terminal type or USH-840 Gateway . 5N
Software, type and revision:

Tepserinqr! b 1At ooEoal
oy Aotiot [P ga-p

Air Compressor (i present) &N =
Gas system pump {if present) - SN N
Instefiation and lest manienance dates: Inst.am Maint.on;

NOTE: after achievement of the follawing pratocol a filled and signed copy of this report has to be sent fo
s at: Lom

For the best resultof the tes! below we recommended to use the Milestone DMA-80
Service Kit (PN DMA-SKIT).

nmslumugy

SPADD1-001 Milastone DMA-BD Service Pratocd

4. AUTOSAMPLER SYSTEM

ok Mot OK | ReAdjusied
Callbration of astoaampier motor |
)
| Cylinders aiignment - o i ‘
i
r T
| Fast | Slow Narmal
ST | _ e !
| eylinders i

Uging the melntenance grease, penedicaly lightly hibricste all exposed eleel rods of the horzontal end
vertical cylinders

5. COMPONENTS CHECK

Conditions of the different parts used/installed an DMA unit

| oK Mot OF Replaced Cleaned
cmlymu:e _l B 4
megenae || a
T ———
PMickel boats n - ; =
Avtosampler plate d
Gos Ktaccessores | = ﬁi 7, = =

6. TEMPERATURES

Actual value Final value

|'If controlled by
Infrared o _ -

Drying! Decomposition | Bersor
liecs | W cortrolied by | 850°C =
| thermocouple | 10°C e i s
) = N
Catalys! fumace | 9'3’5’-*: +10°C B d . Bass
Amalgamator stand by 7] )
prosn___— | PECERG B V. S Hags
algamator heafing i 3
temperature .sw*r.xmc g0 & Pess
| covetie: | 12800 £ 8¢ S Hads
7. SPECTROMETER
v
]
nmsluaugy



SPADOT 01 Milestone DMA-BD Senvice Protoool

The speciromeler can be equipped with & single beam systern (ducon lamp) or wilh a dual beam system
(ricon lamp)

Ol cuvetie type T Actual cuvette type

Oifsst Gain Offset
Firal | Cameet | Achal | Fia | Comect | Aplial | Finel | Corest | Actual | Final
vale | value | value | valie | walie | walie | wvaloe | velue | value | wae
DEIEVDE 1 DOVEDE
4 - | = - |3moe o | Boaes s oY | B
5 B esme. | .05V
i 1 DOMVES
- s . Z E 5 - |amwoc = .
peyseem | 1 i = ke

(*iThe recommended Hg lamp aperaling signsl should be eund 3.96VDC (for datector 2) and 3.83V0C (for

detector 1),
oK Mot K

I_,lgnnm between lamp, cuvette |
| and detector | {

: Cuvette cleaning (glass windows;

| sealing O-rings...) | B |
Lamp intensity

f &‘m‘“ﬁm&ﬂ‘m"'_

8. MILESTONE AIR COMPRESSOR .

| Condiians of the spectrometer

| Maintanance OK Date last service |
| Drain (compressor)

Replacing air filters (air filte) |

Check sealing conneclions

9. PARTS TO BE REPLACED

SPADD]-D01 Milestone DMA-B0 Sarvice Protocel

Catalyst tuba

& manths If the unit runs daily,

1 year If the walt is used rarely.

In case of analyse of sampie with high organic
concentration the ifelime of the catalyst can be kss than 6 1
marnths.

Amﬂgmmr
DMAS134 & months if the unit runs dail
1 year If the unit is used rarely J

DMASTSEA ;g::v’w tri-cell (model 2011} (for kit p/n DAMABISS)

oneray |7 e g

ear
OMAROSHE Arnalgamator coil

1 year oras soon as the heating is not more 4
Nickel sample boats (set of 40pcs)

DMAB142 2 yoars

e - -
DMAB34T ‘Hm\pu 081 (56t 0 .
FE—— g-t.::amp!s boat camier F
SLO108 2P I iam. 64 mm for s supply 4
pp— m Call far aryingldecompasiticn |

[ PN T DESCRIPTION [ Replaced | Mot |
! ansluniugy

SPADDL-001 Milestone DMA-80 Service Protocal

G | 72 wen [ Colbr [fL_ Meas. | &3 System|
Lo Sampie | Lo Linis ]J].._sw@nm_

Now, & is possible to evaluste:
- Poaks

= The shape of the peak must be regular.
+ The distance between Peak Call 1 and Peak Cell 2 must be betwesn 11 to 15 seconds.

- Resulis

+ The obtained sbsorbance (height) of the Blank must be < 0.0020.

= The obtained absorbance (height) must be > 0.42 for each 100ppb analysis (0.22 with cuvette
instaed urtil December 2005, DMA sin 05120282.)

«  The relative standard deviation (red) is < 1.5 %,

*  After two blanks (afler 10ng mewsurerments), Uw sbsuibaine is < 0.0020.

- Temparatures & signal profiles

nsluniugy

| All sorews insarted and tightenes

: ;qn tubing s_eSir-g connections checked, cleaned or replaced and tightened
A heating elements are working

: Sensors installed, checked and fightened

; Salety devices {thermo switch) fully checked

ﬂll exhaust and cooling Fans ane functioning

Advised customer abaul care and maMenance INSIUctiona

Remaks;

10. TESTING PROCEDURE
Il eonsisls bo run sol f the unit, like:
absorbance, paaks shape, hmpardmu llmp trgmlad vtﬁfy'ﬂ! properworking of whole system.

1) Run minimum 2 blanks on the same sample boat (guartz if possible) in manner to clean it

2) Fun blanks until absorbance value (Helght) decrease under 0.0020

3 Set afreshand stabzed 100pg/l. Hg standard according 1o the prescriplicons reparted on the
DMABD User Manual, The quality of the used standard is fundamental for the success of the entire
procedure

4

Weight approximately 100ug of the fresh 100pg/L — Standard (10ng) and stan the analysis as a
single measurement mode

5} Repeat five tmes the test

B} Run again two blanks measurements.

nmslumugy

SPADDI-001 Miestone DMA-BD Sendce Protocod

s The Hgiamp signal musi e between 3.8 and 4.5V and Etable, A few minues after the stan of the
analysis the lamp does switch off because of the zero detection but then Il instantly retums tathe
onginal canditton. In case of Trcall configuration two gresn colour graphics are reporded. After the
zere shuftenng the time necessary to retum to full signadis ionger an Tricell compare to Ducon
lamg.

= Dunng the run the catalyst oven temperature must be stable around to 615°C,

The. drying and ashing Fumace must be follow the set lemperature method

During the run the Amalgamator fumace temperature Must be stable at the stand by temperatuns:

{170'CL. Then &t the releage step it must ralse up to BSO/GDGC.

The Cuveste temperature must be stable at approximately 125°C

« The Hgabsorbence peaks must be comectly detected and reported.

11. FINAL REPORT

Tssunq prucndlm successruﬂy passod
Necenaary tools availableat customer's site

Last revision of UserManual availsble st customer's site

nmsluaugy



SPADEH-D01 Milestone DMA-BD Service Protocal

Laboratory Manager | Operstor
| acceptance signature:

ansluniugy

FO5S Sauth East Asia
3388 Swinrat Building, 25th— 26th Flar, Unit No. 3388/90,
Rama |V Soad, Klorgton  K) ay, Barghoa, Thailand 107310

FOSS

Customer Service Report [ report o 6534 |
ot ]
[ Date: | © ‘ . |
b
b | At il | Address.
KT Sarial: 119 i
Haurs Travel To Customer Labost Travel From Custamer
sun " [ T | i T
Finish 3 7 > 1= 0 ¢4 T f
Job Type
Appixtation Specal ‘Starddard
Mormal Courtesy Vist Instadation Training 3
Distributor P Onboarding Quote n House
Irtarral Warranty Repalr M
D!EI Service Sales Suppon Remote Other
I PO/ Quate Number T i |
PMA Type T [ [ _tontractma__ | i |
Dietails of Work [ Test Condition [ Status

Instrisment Ready far Usa [ ok [ warox |

Part No: Batch Dsicription ay

| confermn this repart & stcurate and complate

swiross | [ somicmm= | i
Tirad 1

Hme

Name | I T

in order to tell us bow we i

Would yow be willing to purticipate in 3 bris

Lanms‘l:imuqu

Fi55 Sauth East Asia
3388 Sinnras Building, 23tk — 26th Floor, Unit Mo, 338890,
Harra I Aoad, Kl ok, Thailend 10410

FOSS

Customer Service Report

[ oaw ] J.vag sosz

United Angluss
[ Trstramant: 1 krsine z
Howurs Travel To Customar Travel Fraom Customar
st [aon | -
e — YR
Application Standard

Norma! Courtesy Visit installation £l Training

Distributor PFMA Onboarding Ciate In House

Inaarnal Warrarty Repair BN

Digital Service Saes Suppart Remots Orher

PO/ Quate Number: T ]

[ PMATyps | | ContractMo. [ FieraE |
Dotads of Work / Test Condition / Status

51 T = ==
= By wid o
- Hiritm o hein i Allnl e st gioss o s iote o%
- fogimies mon IO 0o PO Dig

Instrumant Ready for Lse T [ox) T wetok T

Pant Na: Batch Description aty

| enfiern this rey is accurate and complate

E e s

Name | I — | Name | Cornghe, &

! f

[ Would you ba willing e participate In a brief survey in arder i tell us how we performed? 1

lﬂﬂﬂ‘li‘lﬂ'ﬂ?llﬂu

Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
AB’s Application Notes,

2 Purpose

Thiz installation Qualification is designed io assure that;

« The Kjeltec instrument is received complete, with-all required parts in good condition

= The lecation of the instrument is environmentally and ergonomically suitable

« Thei i led and i correctly

+ Suitable electricity and wuter are supplied 10 the instrument, see table 2 for requirements.

3 Identification

Description | Serial Number

Kjetter 8100 Distillation Unst
— =

5 Analytical ATS

FOSS Analytizal A%
8,

Hisghnd

wnanslumunu
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4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrument) specifies all the items, The installer will verify that all ifeins are
reeeived as shipped on the packing list. For cach item listed, verify that the acceptance criteria are met. 17 s,
write “¥™ in the right column of the table immediately following.

Packing List ftem Acceptance Critoria [ Passrvimy |
Kjeltar 8100 Distilation Linit N vaible damage, receivad in "
undamaged FOSS Analytical's standad i
shipping contanes
Accessory ki, according to padking Inciuded. Mo visible damage, received in
list FOS5 Analytical's standad Lf
shipping container
Handiing device for digestion tube Inclisded, No visible damage ]
Tanks with level sensors for Waste, | Included. No visible damage .
Alkall and Water 7
Recever flask Included, Mo visible damage. 'T
One dégestion-tube 250mi Incfuded; Mo visible damage. u
One digestion tube 100 m| 1
Tube adapter Included, Na visible damage. X
User manual Kielrec 6100 Distilaton Unit b |
Qwners guide Kjeltec 8100 Dstiaton Unit Y
Quick guide Kjelter 8100 Distiigtion Linit Y
Spare parts manual Kiettec 8100 Distifation Unit ¥
Application nates AN 300 included ¥
AN 303 included

Customar Support, GO TH2 | fory. 1

wnaslupugy

5.2 The instrument must be assembled correctly
erity that all tubes are correct connected. If so, write *Y™ in the right column of the 1able

immediately following.

Instrument Tubing Connections Awceptance | Pass
Criteria i)
1 k Visual e
| warification
] - by instalier

0000 ||

000

*} Receiver salution in

. Alkali in

Power

Mot used

. Ewternal titration module
. Level sensors

9. Coaling water in {tap water)

WO m A s o

1. Drain
12. Coocling water out (tap water}
*) Qnly on Kjeltec 8200

- Dedanised water in (steam generator)
Delonised water in (dilution water)

10. Waste water out {tube drain vessef)

Custumpr Support, 5003 T2AL 1 few. 1

wnaslupugn -

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Verity that the instrument Installation site meets the acceptance criteria given in the tuble below, IF

sa, write “Y™ in the right column of the table immediately following.

Location Requirements Acceptanca Criteria Pass (¥/N)
Aderuate space for i A om ¥
AL supply avaitable for instrument 200-240V N
SOYE0H:
Current 104 ¥
Cold water supply available 2 Uimin at 30°C Y
Drairi For cooling water and waste {depending
on lacal waste disposal legislation) Y
Ambient temperaturne iz, 40°C Y
Ambient hurmidity Max, B0% relatve Y
Internal fuses TI0A AH y

Sutomer Support, B003 7347 / e, 1

5.3 The instrument should be assembled and powered up
Connect the distilling unit to the power supply. Perform the start up procedure and check that the

wnaslumuau -

expected response is obtained. If'so, writa “¥™ in the right column of the table immediately

Following,
Action Expected Response Pass (Y/N)
Swatch on the power The nstruments start up and the sell test
will run
The sample counter shows the aumber of ¥
analysed samples since first power and
the Software Version shows the version
of the instruments softwere.
After start-up, Program 1 is loaded and
the Analyse menu is displayed. Y
Tutn on the cold water tap Nevisible resctson L §
Press the "Manual” view The Manual menu is apened ¥
Open the door with the handle,
place the test tube and recener flask ¥
N position. Close the door,
Select Dilution and press Start Water s added to the fube b &
Select Alkali and press Start Alkal is added 10 the tube ¥
Select Steam and press start After heating up, steam i entering the Y
tube
Solect Drain and press Start The tube is drained ¥

Custsonar Support, T T340 e 1

wnaslumuny o




6 Summary of Deviations/Comments

Deviations from above requirements are specified below nnd uny corréctive actions are nited.

| Deviation Action Comment

7 1Q Documentation

Upon and ing oTall i faris above, sign and date this sheat below,
If required by customer, leave one signed copy with instrument,

Tf customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as requined.

Tnstalled By: _Pannipa Onriom

Company: Foss SEA

Custamer Name: BrbedArabeetond—Fragwesting
Campany: Uriced Aralyst and Engresring

Date leted Y25, 2022

Sunsomer Suppart, G303 743 1 fa. | tﬂﬂa"flunququ

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to he statistic
correct. Then caleulate a mean value,

1. Choose “Manoal™ in the menn. (When starting up the instrument Program 1 is loaded)

2 Open the safety door by pressing Open and place u tube in the instrument, Close the safety
door,

Water

i Press Dilution and then press Start, 80 ml of water will be filled into the tube.

1 Measure the collected water in o graduated measuring glass and note the result in table |
bebow,

3. Check neceptance criteria in the table and make the judgment if passed or not,

Note! I the water volume needs i be calibeated, g0 1o 4.8.5 Dilution Pump Calibration in the
User Muniunl,

Alkali
1. Pross Alkali and then press Start. 50 mi of alicali will be filled into the nbe,

2 Measure the collected alkall in o graduated measuring glass amd note the result in table 1
below.

3. Check acceptance eriterin in the table and make the judgment if passed or not.

Table | Volume: contral

Test Expacted result Passed (Y/N)
Water volume i 76-84mi v
ml
_ N oml
Mean L3 03 mi
Alkall volume 4754 mi AV
Mean 5252

G gt i wnasluauAy

o]

Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel,

1 Intended Use
Kjeliec 8100 is intended for laboratury use snalyzing parsmeters &s specified in FOSS Analytical

Application Maotes.

2 Purpose

This procedure is designed totest the function of the instrument according 10 factory test
specifications:

«  Alkali volume
= Distillation Accoracy
= Distillation Repeatability

3 Identification

| Description Serial Number |
[ Kisttee 8100 Distillation Ui, 200-240 V 50/60 Hz A
LREE T G e

Tél +45 10103370

Fax 445 MO0 1371
E-mail juppert@ton d TE3ET o
Detmiek Wl ww o ilk Sysesan b dnmche

Cantomer Support GOE3THE /ey, § Laﬂa‘l"luﬂquﬂu 4n

4.2 Verify the distillation procedure, accuracy and
precision

The distillution principle is to convert smmoniam (NHy ") into ammenia (NH3) by using an alkali

(NaQIM) and thercatler steam distil it into a receiver Mlask containing boric-acid and titrate with

standard acid salution using colerinsetric end-point detection. Ammonium sulphate, & substance

with known ammonia content, ¢an be used to check the accuracy of the distitlation. The recovery is
caleulated from obtained result,

The way to perform this test will be deseribed in the following.

Chemical Check
Use ammaonium sulphate (NHy oSOy iy > 995 % %)

Mol weight = 132,14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)
Analysis conditions according to AN 300

‘Water B ml

Alkaki S0 ml MatyH (40%wiw)

Recéiver solution 30 m] borio scid (4%)

Distillation time S minutes

SATE 5 seconds

Titant 02N HCL

For see App ix A

1. Start the instrument and run two blanks without chemienls according to above snalysis
conditions, distil into a receiver flask containing boric acid. Titrate with o standard acid
solution using colorimetric end-point detection, IF the blanks are less than 0,2 ml continue with
the recovery testi:

2 Welgh 0.15 g ammonium sulphate into o tube. Prepore 6 samples (tubes)

3 Run the six ssmples scconding to above analysis conditions. Titrate with a standard acid
solution using colorimetric end-point defection,

4 Caleulate the recovery according 1o below equations, Expected results of recovery should be

100 1%,

Recovery test Expected result | Passed (YIN)
Blank value [water blank) 0.05-0.20 mi ¥
Recovery %

%

k]

S

o

L%

Atruracy Mean Value: | 991013 y
Pracision | SD<1% “/

wnaslumunu



*} Note! Plcase also note that the below caloulations must be adjusted if other purity levels of
ummonium salts are used. A certificate for the chemical supplier should be available

Purity Nitrogen content

99,5% 21.09%

59.,6% 21.12%

9. 7% 21.14%

99.8% | 21.16%

95,9% [ 21.18%

17
W e = 18 Nx14,007 =100
%.'\-'a'.rmg\“ﬂ—l: e M i 1 X 14,007 x P
L) - =
N = Normality of titrant 1o 4 places of decimal
o Nl
¥é M= DLATORER i
21.09
2
]
.

Cimtomm_ SUppor, S003 1246 / fmv. 1 taﬂa“’bnquﬂu
7 Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali
To convert ammonium into ammonia an excess of sodivm hydroxide is necessary.
Use 4 g NaOH per litre of solution. C ially available in ions up to 50 %, Do not

use concentrations above 40 % as this will lead to crystal formation impairing the function of the
purmps, 1F you can only buy concentrations > 40 %, dilute it before use.

7.1.2 Titrant acid, determination of concentration
Ta be able to achieve accurate nitrogen / protein resulis, one must be quite sure that the HCI
ic acid) ion is what il is supposed 1o be. A titration against a predetermined
ibed below is thus 1 ry. Incarrect HCI fon can

i
solution of sodium as
otherwise cause substuntinl errors.

= Standard substance
Weigh approx. 10 g of antydrous sodium carbonate (Na;COy). Use a mortar to make a fine
powder, Dry it for | hat 265 °C or 2 h at 200 °C. After cooling in a desiceator, transfer the
sadium carbonate 1o a beaker with a tight Iid. Store it in a desiceator.

+ Indicator solutions .
Dissolve 0.1 g methyl red in 100 ml methanol. Dissolve 0.1g bromocresol green in 100 ml
methanol,

+  Procedure .
Weigh approx. .4 g of the standard substance, using an analytical balance, note the weight
(W), Transfer the sodium carbonate to a receiver flask and add 40 ml of HyO (distilled or
deionized). Add § drops from each of the indicator solutions. Titrate to pink. Note the amount
in ml used (A). Boil this solution for a few minutes. The solution will tum green. Cool rapidly
to room temperature under nmning water. Continue the tiration until the next pink colour
change occurs. Note also this volume
{Az) Boil the solution for o few minutes. Cool rapidly 1o room temperature under running
water. Continue the titration until the next pink colour eceurs, Note also this velume (A}

Mote! Temperature changes will influence the velume and the concentration of the titran
solution. The working temperature of the titrant should approximate that of its tem perature
during ization. 1 ions are necessary, sufficient accuracy may be
obiained by use of a cormection table, (ADAC 942.25)

Custimes Suppirt, 600 T8 | e,

wnasluauAy

5 Summary of Deviations/Comments
Deviations from above requirements are specified below and any corrective actions are noted,
Deviation Action Comment

6 0Q Documentation

Upon successful completion of tests above, sign and date this sheet below. If required by customer,
leave one signed copy with instroment.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Performed By:

Company:

Customer Name:

Company:

Date

Cumtomer SUpOL E003 TRa ) ey, 1

wnaslumunu

7.2 Calculation
18,870,

e Ty

Noted Concentration must be accurate to four digits, e, 0.2000 M.

Note! The coloor change of this official procedure (ACAC 936,15) may be difficult to see,
therefore a pH meter or a mixed indicator (c.g, 0.1 g Methyl red and 0.1 g Bromocresol green in
100 ml methanol) will make it moch easier 1o perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methy] red indicator solution

I order to obiain accurate results the receiver solution is adjusted so that & small (0.05-0.20 ml}
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 404 g of boric acid in about 3-6 | very hot deionized water. Mix and add
maore hot deionized water 1o a volume of about 9 1. Cool the solution 10 room temperatun: and add
104 mi of bromoeresol green solution (100 mg in 100 ml methanoly and 70 ml of methyl 1ol
solution (100 mg in 100 mi of methanol), Dilute to 10 1 with deionized water and mix carefully.

Note! The addition of afkali is to achieve a positive blank value, This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good repeatability when testing blanks,

Adjustment of the borie acid is made by the following procedure:

1. Transfer 25 mi boric acid solution to & receiver flask and add 100 ml of distilled water, If the
solution i the flask is =till red, titrate with 0.1 M sodivm hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary o adjust
the boric acid solution in the 10 | flask with the formula: m1 1.0 M alkali = mi titrant x 40

2 Add the ealeolated amount of 1.0 M alkali solution 1o the boric acid solution. Mix.

3. Te check proceed as follows using 25 ml of the boric acid solution. Run a blank. 1 the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might crente
imegular bianks, For correction add HCI directly info the bore acid tank, mix it carefully and
repeat until o rending of 0.05 - 0.20 ml HC is obtained, 17 a positive blank is not achieved, add
further small quantities of | M NaOH and repeat the check until # satisfaclory value is
ichieved.

Cusomes Suppors, 001 7246 Riev, 1

wnanslumunu
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO applies to the Digestion system 250872520 (|m,:u:hn;, exhaust and scrubber unit) and
Kjeltee 8100 Di: Unit by FOSS Analytical. The user of the instrument
perfirms the PO,

2 Intended Use

The Digestion system {including exhaust and scrubber) and Kjeliee 8100 Distillation Unit are
intended for liboratory use analyzing parmeters as specified in FOSS Application Notes.

3 Purpose

The guud:lmcs are intended to assist the user in successfully devi ulupml_ Performance
for the specific jeati to which the i is applisd.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2:08.-"‘320:|m\mlmg exhaust and scrubber unity and the Kjeltee 8100 Distil lation
[ perform a ication appropriate for is routine use. Main setivitic
the PO pha.su: e

= Preventive madnlenance
» Om-going verification tests

This document suggests routines to fulfill the requirements for &n acceptalibe PO but the final
procedure should be adapted to local routines for similar equipment,

4 Definition of Test Procedures

4.1 Preventive Maintenance

Mainienance of the Kjeltee 8100 should be performed nccording to the instructions in manual, see
User Manual Kjeltec 8100/3200 Distiflation Unit, chapter 5. Maintenance. A yearly service is
recommended (service agreement),

Maintenance of the Digestion hlock (Including exhaust and scrubber) should be performed
nceording o instruction in the user manual, see User Manual Tecator Digestor, chapter 5.
Muintenance.

FOSS Analytical A%
£8 Slangeuriaie
K- 3400 Wil ot
Dk

r-vssm-mmlu Tal +85 43 361500

Swaden 4 Nel.-u\mw

S W [ﬂﬂa‘ﬂ‘hjﬂ‘)uflu o

External Quality Control Program
It is reeammended to participate in an sxternal quality control program, such » proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Cal and Exp ion of I

14.007(F: — Fi)N % 100%

m

iy =

Where:
Wy i tha nitrogen content of the sample, expressed as a percentage by mass,

1A i the numerical value of the volume of the hy e neid standard ic solution)
used in the sample test, in milliliters, expressed to the nearest .05 ml.
Vi Is the mumericul value of the volume of the hydrochloric acid standard volumetric solution

used in the blank test, in milliliters, expressed 1o the nearest 0,05 ml.

N 1% the numerical value of the exact ity of the hydrochloric acid standard vol

solution, expressed to four decimal places

" i the numerical value of the mass of the test portion , in milligrams, expressed 1o the
nearest | mg for sumple weights =1 g or to the nearest 0.1 mg for sample weights <1 g.

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjelteo 8100/8200, chapter 5 Maintenance,

5.2 Maintenance Tecator™ Digestor

See instructions m User Manual - Tecator Digestor, chapter 5 Maintenance.

6 The Maintenance Record Charts
This record charts are provided 1o assist you fn keeping vour system in good working onder. Pleass

make copies and wse them regularly as they can often help us to help you in the enlikely event a
system malfunction.

Camtamer Support, €003 7353 /e, 3

wnaslupugy

4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the bm]lng point for the sulphuric acid, this can be
increased by adding & salt (K2504) 1o the digestion mixture. 1t's important that the npnmn] Tatio
between acid and salt is kept; please follow ion in AN 304 or

for a specific kind of sample material.

The block temperate itsell can be controlled external by inserting o temperature probe in the
intended hole in the aluminium block (front row of holes),

Use the reagents and method procedure specified in AN 300, Use anly reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralised water ¢ water of
equivalent purity.

Sugpestad stancdard material for internal quality control:
Ammonium sulphate [(WH, 35041, min. 99.5 % (mass froction), with centified purizy.

Mote: The above chemical is Iy readily with a certificate
specifying the purity.

Alternatively ammeonium iron(11) sulphate, (NH. Fe (SO4): x 6 HyO, with certified purity may be
used.

Tryptophan (C;;Hy:NyO:), minimum assay 99 % (mass fraction). Nitrogen content 137.2 gk, Do
not dry in an oven before use,

Acetanilide (CgHyNO), minimum assay 99 % (maoss fraction). Nitrogen content 103.6 g/kg. Do not
dry in an oven before use.

Sucrose, (C:Hy0y,), with & nitrogen content of not more than 0,002 % (mass fraction). Do not dry
I an oven before use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 ¢ of sucrose instead of the test portion. Keep a record of blank
values. If blank values change, identify the cause.

Note: The amount of titrant used in the blank test should always be areater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests
Regularly run recovery stuchies 1o check the accuracy of procedure and equipment:

= Nitrogen foss. < Use 0.12 g ammonium sulphate and 0.67 g sucrose per flask weighted o the
nearest 0,1 mg. Add all other reagents as stated in the metbod currently used (Kjehtabs, HaS80,,
etc), Digest und distil under same conditions as for sample. Recoveries shall be >99 %,

*  Digestion gfficiency - Use a test portion of minimum 0.15 g of tryptophan or scetanilide and
(.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nilrogen content
according to the current p dure in use, The ies of tryptophan shall be =94.5 %: the
recoveries of acetanilide shall be 99,5 %,

Distillation and titration eificiency — Distil 0,10 0,15 g £0.0001 ¢ ammonium sulphate,
omitting the digestion step. The recoveries should be >99,5 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the
y tests fail in the p uld.l'or
of the dord hvdach

ba ad] { to four decimal "

Cutemar fuppor), 5903 7363/ Rew. 1
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Verification Certificate

Certificate No.: 2203368-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
Address; 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanang, Banghok 10260

Page £ of 4
Equipment: Digestor Unit
Manufacturer: VELP SCIENTIFICA
Model: DKL20
Serial No.; 213517
ID No.: UAE.WAS.005/2555
Order No.: 2203368
Operation No.: 2203368-001
Date of Receipt: 22 June 2022
Date of Calibration: 23-24 June 2022

Calibrated by  mr.nuttapol Niyomehat Approved by
spacialist { Me.Pheraphat Tuanjit )
Maniager, Division of Calibration Laboratory

Date of Issue: 30 June 2022 Respansible for the Technical Management Team
The ies are for & of 95 %o,
This Certificate Is lssued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme which
has gssissidd the massursment capabiity of the Iaboratory and its traceabily b recognized national Standasds and f the Lnds of

zed at the rational standargs (sbaratory, This cemifcate mey ot be reproduced othes than in ful
mecept with the price weittan approval of the Naticnal Food Institute,

F-CS-009 Rervision: 01 Date: 20-04-65

s mespnn s 3B mmmuq:;uﬂm 1
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Verification Report

Certificate No.: 2203368-001-01
Equipmant: Digestor Linit
Model: DKL2Q Serial Mo:: 213517

Resolution: 1 SC ID NG UAEWAS,005/2555
Manufacturer: VELP SCIENTIFICA

Date of Callbration: 2374 June 2022 Pagelofd
Location: Laboratory Room, NATIONAL FOOO INSTITUTE
Environment Condition: Amblent Temperature {25 & 1 ) °C

Reltve Humigty (58 & B ) %

Line Vioftage [ 224 = 2 % Vol

Condition of this results of Calibration:

1. This mstrument wes calbrated by insert standard thermocuples type S/ into its chamber and Calibration accoeding to
NFI Method W-TE-026 basad on BS 4205 : 1068 - LABORATORY ELECTRIC RESISTANCE FURNACE.
- The temperature scale used was based on 175 - 50
~ Al data show beow were Tinal valuas and the intisl data mey be obtained upon request.

2, Reference Standard Instrument |

Tnstrument Model SerialNo. | Cartificate No. | Due Date Through
Digital 349704 YRADASETRM L 15453 M, Techrical
wan Thermecoupie [ TypeR R/CHI ta RIGS il SMaY-2023 | corer aboratary

3. This certficata & traceabla o International Systam of Uniks (51 Unis).
4. This cestificate was cestifiad anly for the Instrument we calibrated.
5, This result o calibration ws found accurate s shown on date and place of clration only,
6. Condition of Calibrated ftern ©  Good

LRI Descripoon

TimeofRecord L Howr & Minute At 330 i

7.Resultef Calbrstion s [ X] Waheutadjustment || Afer adjustment

FL5012 Revision: 01 Dater J0-D4-65

Verification Report

Certificate No.: 2203386-001-01
Equipment: Digestor Unit
Model;  DRL20 Senal N 213517

Resolution: 1 "C 1D Neo: LAEWAS.DOS/2555
Manufacturar:  VELP SCIENTIFICA

Date of Calibration: 23-24 June 2022 Page d of d
Calibration point: 380
Calibration result: Continued

Figure 1. Location of Reference Standard and Biock Diadram of Digestion Link
TOP VIEW

Hote;
=UUC* = Unit Under Callbration
-Irmmiersion depth of standard tharmarmeter in ube level high of sand is equal heater plate of YUC,
- Stabity = One-half of the greatest maomum difference of measured temperatures 2t one sansors,
for at Ieast Malf an hour after reaching Steady state,

The repart uncertainty af measuramant was based an standard unesrtsnty mulliphed by coverage
providing 2 level of confidence of epprovirnately 95 %. -

sies il egyo-cine

FL5-012 Rmifminn: O3 Dites 20-04:65

Verification Report

Certificate No.: 1203354-001-01
Equipment: Digestor Unit
Modef;  DKL20 Serial No.: 213517

Resolution: 1 %C TDNe.! UAEWAS.ODS/2555
Manufacturer; VELP SCIENTIFICA

Date of Calibration: 23-24 June 3022 Page 3 of 4
Calibration point: S
Calibration result:
of Tem,
uuc* uuc* Readi Standard Uncertai
Whack N e oy | Stabilty (£90) |y | ey
1 380 378~ 380 0.23 3HLEH 24
2 380 378 - 380 064 38215 2.4
3 380 578 - 360 [ETN A X
4 380 378 - 380 040 380.44 24
5 3B 376 - 3B0. 0.34 8.5 24
B 380 376 - 380 0.25 37964 43
7 380 376 - 380 031 382:46 28
B 380 378 - 380 029 381,13 28
5 380 376 - 380 0.3 382,25 4
1 380 378 - 380 .17 38223 14
380 378 - 380 .24 38z2.47 14
E 378 - 380 .39 381.63 24
380 378 - 380 38202 2.5
380 378- 380 38239 25
5 380 378 - 380 3 38169 15
& 80 378- 380 .38 3rrer L4
7 380 378-380 .50 3re.87 24
] 380 378 - 380 033 380.73 24
] 380 378 - 380 (.56 are47 24
0 380 378 - 380 .41 37B.TT 14

Hate;
=UuC* = Unit Under Calibration
-Immerson depth of standard thermometer in tube level high of sand is squal heater pate of LUC,
- Stahility = One-haif of the greatest maximum difference of messurad temperatises al ane sensors,
for at least half an hour after reaching stéady state.
Tt report uncertainty of measurement was based on staadard uncertainty muftiplied by coversge factor k= 2,
providing a fevel of confidence of apprommately 95 %

F-L5-012 Reyivion: 01 Date: 20-04-65
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1. United States Environmental Protection Agsncy. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds In Various Sample Matrices
Using Equilibrium Headspace Analysls, SW-846 Method 50214, 2014,

2. United States Emviranmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography,/

fanormalel @addao

Mass Spectrometry, SW-B46 Method 82600, 2018, -
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143}31{ d1uau 46 3073
[ ERETE Y FEuaTed
1 | drin .-L1quid-Liquid Extraction, Ga_scnmﬁugraphic Method™
2 Arsenic 1} Digestion, Hydride Generation/dtomic Absarption
‘-rFrrrnmet'nc Method™
i, inductively Coupled Flasme Mett
3 | Barlum Digestion, Inductively Coupled Plasma Methad™ II
q O-BHC Liguid-Uquid Extraction, Gas Chromatoeragphic Method"
5 | B Liquid-Liguid Extraction, Gas Chiomattgraphic Method'®
6 | &8HC Liguig-Liquid Extraction, Gas Chromategraphic Method'®
T |y-BHC Liquid-Ligquid Extraction, Gas Chromatagraphic Method®!

& | Biochemical Oxygen Derrand

§ | Cadmium

10 | Chemicsl Oxygen Demand

11 | Chigrdane

12 | Chromlum

1) 5-Day BOD Test, Azide Modificssion Methad™

2) 5-Day BOD Test, Membrane Electrods Method™

1) Digestion, Direct Alr-Aretylere Flame Method'™

2] Digestion, Electrothermal Atornic Absorption
Spectrometric Mathod™

3) Digestion, Inductively Coupled Plasma Method™

1) Closed Reflux, Tlidmetric Method™

2) Closed Reflux, Colormetric Method™

3) Open Refilx, Titrimetric Method'

Liguid-Liguid Extraction, Gas Chromatagraphic Methadg™!

1) Gigestion, Oiract Air-Acetylene Flame Methad ™

Z) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'!
3) Digestion, Inductively Coupled Plasma Method!™

) wndvdiny Tsyg vl eta-asoe | = ADMI Welghted-Ordinate Spectrmphotometric Method™
RO, = o 3 1
sou] WnREEY WesBRTTYNT neseunnd 3 ant-9-onox 19 | Copper | 1] Cigestion, Direct Air-Acetylens Flame Method™
wod) wangnning fumiss e et S-cand | & Digestien, Electro thermal Atoenic Absarption
sk WAQETE EunfhT ﬂa\.gﬁ‘hﬁ TEEET Sp i ¥ o -_
@uuIgn 3) b Ayt Spuned Pasma et
AMALTRT AP INCHTTTRING g 15 | Cyanids n ﬁm‘] gﬂﬂﬂq
2 ﬁw‘ﬂf"&m&f"ﬂﬁelr‘m i il
ety wsetund)
unrI e
Tasrugran
16 Gp-DOT...
-
e A Sk iy arsuRiy himanest
16 | og-00OT Liquid-Liquid Extraction, Gas Chromatographic Method™ 36 | Ol & Gresse 1) Licuid-Liquid, Partition-Gravimetric. Methad™
2 1 c " 5]
17 | 4,4-D00 Liguid-Liguld Extfaction, Gas Chomategraphic Methiod™ 2} Soxhiet Extraction Method
i 37 |pH Electrametric Method™
18 | 6,4-D0E Liguid-Liguid Extraction, Gas Chromatographic Methad” . L B . .
19 | eg-poT Liquid-Lieuiel Extraction, Gas Chromatographic Method e AT Lihstin, Chidholoin Epaieyn Mo
d ’ 2) Distitlation, Direct Photometric Mathod™
20 | Deeldrin Liguid-Liquid Extraction, Gas Chromatographic Method™ 49 | Selenium 1) Digestlon, Hydride Generation/Atomic Absorption
21 | Endosulfan | Liguid-Liquid Extraction, Gas Chromatographic Method® | Spectrametiic Method"!
: i e : "
22 | Endosuifan I Liguid-Liquid Extraction, Gas Chromatographic Method™ o ) Digestion, Inducl-ve_.ly Coupled Flasma Method
v } | Sulfide 1} lodometric Method®
— T - 2 hod™
23 | Endosuifan sulfate Liguid-Liouid Extraction, Gas Chromatographic Method | 2 Methylane Blue Method™
20 | Endrin Liquid-Liguid Extraction, Gas Chromatographic Method™® 41 | Temperature i Laboratiry and Fleld Methods!!
25 | Endrin aldehyde Liguid-Liquid Extraction, Gas Chromatographic Method™®! 42 | Total Dissolved Salids Dried at 180 °ct
26 | Formaldehyde Distillation, Colarimetric Method™! 83 | Total Kieldanl Nitrogen Sermi-Micro-Kjetdahl Methaa®
27 | Free Chiorine 1) lodometric Method” 44 | Total Suspended Solids Dried at 103-105 %™
2) OPD Ferrous Thrimetic Methad 45 [ Trvalent Chromium 1) Digestion, Direct Alr-Acetylens Fl Method,
; ! ] i ior, T Al e Flame Metl 5
Iquiel-LIqu i hramatographic Method!?
28 | Heptachior | Liquid-Liquid Extraction, Gas Chromatographi Cotenimetre Methad; Caleatation™
29 | Heptachlor Epoxide | Liquid-Liguid Extraction, Gas Chromatographic Method'™ 2) Digastion, Indietively Coupled Plasma Mithad:
30 | Hexavalent Chromium | 1) Colerimetric Method™ Colarimetric Methad; Calculation™
2) Extraction, Direct Alr-Acetylene Flame Method™ 46 | Zinc 1) Digestion, Direct Alr-Acetylene Fame Method'™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Methad 2) Uigestion, Electrothermal Atomic Absorption
2) Digestion, Ebectrothermal Atomic Absarption Spectramatric Methed™
Spectrometric Methad™ %) Digestion, Inductively Coupled Plasma Methad™
3) Digestion, Inductively Coupled Plasma Method®
32 | Manganese 1) Digestion, Direct Alr-Acetylere Flame Method™ iR Swau 126 un
2) Digestion, Electrotharmal Atamic Absarption Cytit] ATTUANY A maed |
€ ek fa! e |
Specorometric Method i 1 Acenaphthens 1) Uiguid-Liguid Extraction, Gas Chromatographic |
3) Digesticn, Inductively Coupled Plasma Mathod"™ Method™!
33 | Mercury Oigestlo':'f; Cold-Vapar Atomic Absarption Spectrometric 2) UiguichLiquid Betraction, Ges Chromatographie/iass
Method™ c u
B Spectrometric Method"
| N 1, - i8]
38 | Methoxychlor Liquid-LIguid Extraction, Gas Chromatographic Method 2 || Reutans Furge snd Tra|.| ae Chvurralcgrarl‘.lu"Mas-
15 | Nicksl 1 tylene Flame Methog!d i
21 al fromic Absarpti 3 | Aldrin 1

ARFE W G UHIGNA
3) T WFMFEcuwnd Plasma Method"'q. n"}’|

36 Ol & Grease,

, Bgs Chromatogral

GATED AMALYSF AN BN CHEFSTING ﬂ““]gnﬂ ﬂ a
2] eohmmerAsh PRSI Cas Chromatographic/
Mass Spectrometric Method! '\ﬂ.!!

A Anthracene..,
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iy AvNRRY 5T daiu ATTHRRY ARSinTd
q .\\mhracene- - 1} Liquid-Liguid Extraction, Gas Chromatographic 15 | Benzolg,hilperylene !’_'l] Liguid-Liquid Extraction, Gas Chromatographic
Methad™ Method™
2} Liguig-Liguid Extraction, Gas Chromategraphics 2) LiguidhLiguld Extraction, Gas Chramatographic/
Mass Spectrometric Methad™ Mass Spectrometric Method™
5 | Antimany Digestion, Inductively Coupled Plasma Method™ 16 | Beryllium Digestion, Inductively Coupled Plasma Method
6| Arsenic 1} Digestion, Hydride Generation/Atomic Atsarption 17 | Bi=2-chloroethyllether Ligquid-Liguid Extraction, Gas Chromatographic/
Spectiometric Methog!™ Mass Spectrometric Method™
2} Digestion, Inductively Coupled Flasma Method™ 18 | Blg2-ethilhexyliphthalate Liguid-Liguid Extraction, Gas Chromiatogaphic/
7 | Atrazine Liguid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method ™
Mass Spectrometric Method™ 1% | Bromodichloromethane Purge and Trap Gas Chromatographic/Mass
8 Barium 1} Digestion, Electrothermal Atomic Absorption Spectrometric Methad™
Spectrometric Method™ 20 | Bromoform Putge and Trap Gas Chromatographic/iviass
2} Digestion, Inductively Coupled Plasma Method™ Spectrometric Method™
9 | Benzlalantrracene 1} Liquid-Liguid Extraction, Gas Chromatographic 21 | Butanol Purge and Trap Gas Chromatographic/Mass
I Method!! Spectrometric Method
2} Liguid-Liquid Extraction, Gas Chrematographic/ 22 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometnic Method™
10 | Benzene | Purge and Trap Gas Chiomatographic/Mass 23 | Cadrnium 1) Digestion, Direct Alr-Acetylenia Flame Method!™
| | Spectrometrc Method!™ 2) Digestinn, Flectrothermal Atomic Absomption
11 | Benzalbiiuoranthens 1) Liguith-Liguid Extraction, Gas Chromatographic [ Spectrometric Method!™
| Mithod 3) Digestion, Inductively Coupled Plasma Metkod™
| 2} Liguid-Liquid Extraction, Gas Chromatographic/ 20 | Carbazole Liquid-Liguid Extraction, Gas Chromatographic/
| Mass Spectraometric Method™ Mass Spectrametic Method™
12 | Benzolkfluoranthene 1) Liguid-Liquid Extraction, Gas Chromatographic 5 | Cerbon disulfide Puree and Trap Gas Chromatograohic/Mass
: Method™ Spectrometrie Method™
{ 2} Uquid-Liquid Extraction, Gas Chromatographic/ 26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/iiass
| Mass Spectrometric Method™ | Spectrametric Method™
13 | Benzoic acid I Liguid-Liguid Extraction, Gas Chromatagraphic! 21 | Chlordane 1) Liguid-Liguid Extraction, Gas Chiromatoeraphic
| Mass Spectrometric Method™ Method™
14 | Benzolalpyrens | 1) Liguid-Liquid Extraction, Gas Chromatographic 2) Liguid-Liguld Extraction, Gas Chmmatoeraphic!
| Metnod™ Mass Spectromettic Mathad™
| 2) Licpidst iau sam-Gs Chromatoer g 2 | pLhigmaniline Ligujd raction, Gas Chromatographi
] | Mass {2 cmﬁt m‘ et __ Mag ﬂm. b
AT AALYT Al .,,'.1 a 1L'N'lgﬂﬂa 3 49 | Chiorobenzene purd!ll.r;npe " B"ﬁ"ﬂ”iqn
CASRSULTANT GORIY Lk 160 5 $ il iy
15 Benzolgh iperylene... 30 Chiorodibromamethane,
- i
] MRy Sl Bl i L] ATuafs _ Fehmaed [
30 | Chlorodibromomethane Purgs and Trap Gas Chromatagraphic/Mass T 42 | Dibenziahianthracene 1) Ligig-Liquid Extraction, Gas Chromatographic
Spectrometric Method! Method'™
31 | Chlorcform Furge and Trap Gas Chromatographic/Mass | 2) Liguiic-Liquid Extraction, Gas Chromatographic/
Spectrometric Method'™ tass Spectrometric Method™
32 | 2-Chlorophenal Ligruid-Liquid Extraction, Gas Chromatographic/ 43 | Din-butyl phthalate Liguid-Liguld Extraction, Gas Chromatograph
Mass Spectrometric Method ™ Mass Spectrometric Method
33 | Chromium 1) Digestion, Direct Alr-Acetylene Fame Method™ 48 | 1.2Dichiorobenzene Purge and Trap Gas Chromatographic/Mass
| 2] Digestion, Electrothermal Atornic Absorption Spectrometric Methog™
Spectrometiic Method® 45 | Li-Dichlorabenzene Puree and Trap Gas Chromatographic/Mass
5) Digestion, nductively Coupled Plasma Method™ Spectrometric Method"
34 | Chrombum (i} 1} Digestion, Direct Air-Acetylene Flame Method; 46 | 1,8-Dichlorobenzene Puree and Trap Gas Chromatographic/Mass
Calodmetric Method; Calculation™ Spectrometric Method™
2} Digestion, Inductively Coupled Plasma Method; 47 | 33"-Dichlorobenzidine Liquid-Liquld Extraction, Gas Chromatoerephlc/Mass
Calatimatric Method; Calcutation™ Spectrometric Method™
35 | Chramium (Vi) 1) Colarimetric Methiod® 48 | 1,1-Dichloroethana Purge and Trap Gas Chromatagraphic/Mass
2) Bxtraction, Alr-Acetylene Flame Method™ Spactrametric Method™
36 | Chrysene 1) Liquid-Liguid Extractien, Gas Chromatographic 49 | 1.2-bichloroethane Purge and Trap Gas Chromatographic/Mass
Method!® Spectrametric Method!™
2) Ligjuid-Liguid Extraction, Gas Chromatographic/ 30 | 11-Dichloroethylene Purge and Trap Gas Chomatographic/Mass
Mass Spectrometric Method” Spectrametric Methad"!
37 | Cyanide Distillation, Cotormette Method ™ 51 | cls-l2 Dichlorosthylene Purge and Trap Gas Chromatographic/Mass
8 | 28D Liquid-Liquid Extraction, Gas Chromatagraphic Method® Spectromietric Method T
- i 52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
3% | oDD 1} Liguid-Liquid Extraction, Gas Chromatographic . _ o
o Spectrometric Method™
b 53 | za-Dichlomophens| Liguid-Liguid Extraction, Gas Chromatographic/Mass
2) Liguid-Liguid Fxtraction, Cas Chromatographicl | Spectrametric Mathod®
Mass Spectrometric Method ™ _ 58 |1 hloropopene Purge and Trap Gas Chromatogs:
4 | oDE n |.'.qui::;|:..iquid Extraction, Gas Chromatographic Spectroretric Methad!
IMe?hri.d . ) ) 55 | 1 3-Dichioropropans Purge and Trap Gas Chromatographic/Mass
2 Liguid-Liquid Extraction, Gas Chromatographic! & ™
= u Spectrometric Mathod
Mass Spectrometric Method' 56 | 1,3-Dichlorapropens Purge and Trap Gas Chromatographic/Mass
a1 | ooa 1) Liged ot ilg-Ewirpetierg Gas Chromatographic S " :
i =3 5 o Spectrometric Method i .
2) LTy T ﬁeﬁ]%ﬂ% B B Crinamegrephe
2 wnd o -
Vi G A A e 2) kil NIy “ﬂm%ﬂ%ﬁma{

42 Dibenz{a Rlarthacene.

-'ﬂa??ﬁ‘fﬂﬁm'md- wrind

58 Diethyl phthatate.
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58 Dizthyl phthalate Lieguiel-Llepid Extraction, Gas Chromatographic/Mass 76 | Heptachior epoxide [1 Liguid-Liguid Extraction, Gas Chromatographic
Spectrometric Method™ Method™

59 | Za-Dimethylphanol Liguidh 4 Iquid Extraction, Gas Chromatographic/Mase 2} Liguid-Liquid Extraction, Gas Chromatographic/

Spectrometric Method™ Mass Spectrometric Method
| & | 28-Dinitrophenol Liguid:-Liguid Extraction, Gas Chromatographic/Mass Tt | Hemachlorobenzene Liquid-Liquid Extraction, Gas Chromatoeraphic/
Spectrometric Method'® Mass Spectiometric Method™

&1 | Z4-Dinitrotolusne Ligquid-Liguid Extraction, Gas Chromatographic/Mass 72 | Hexachiore-1.3-butadiene Purtge and Trap Gas Chrematographic/Mass
Spectromettic Method'™ Spectrometric Method™

62 | 1,6-Dinitrotelusne Liguid-Liquid Extraction, Gas Chrarmatographic/Mass T3 | n-Hesane Purge and Trap Gas Chromatographic/Mass

I Spectrometric Methad™! Spectrometric Method™

&5 | Di-n-Oetyl phthalste Liguid-Liquid Extraction, Gas Chromatographic/Mass TE | OeHCH | 1 Uquid-Liguid Extraction, Gas Chromatoeraphic

Spectrometric Method™ Method™

| &3 | Endosulfan 1) Liquid-Liquid Extraction, Gas Chromatographic 2) Liguid-Liquid Extraction, Gas Chrematographic/
Method®! Mass Spectromatric Mathod™!
2) Liguld-Liquid Extraction, Gas Chromatographic/ 7E | BHcH 1} Liguid-Liguid Extraction, Gas Chramatographic
tiass Spectrometric Method™ Methad!™

&5 | Endrin 1} Liguid-Liquld Extraction, Gas Chromatographic 2) Liguid-Liguid Extraction, Gas Chiomatographic/
Method! Mass Spectrometric Method™
2) Liguid-Ligquid Extraction, Gas Chromatographic/ Th | f-HCH 1) Liquid-Uiquid Extraction, Gas Chramatagraphic
Migss Spectrometric Method Methad™

&6 | Ethylbenzene Purge and Trap Gas Chromatographic/Mass 2 Liguid-Liquid Extraction, Gas Chromatographic/
Spectrometric Method™ Mass Spectromistiic Methad™

&7 | Flugranthene 1) Liguid-Liguid Extraction, Gas Chromatographic 77 | Hemachlorocyrlopentadiens | Liguid-Liquid Bxtraction, Gas Chromataeraghict
Mathod™ Mass Spectrometric Methad™

1 2 Liguid-Liguid Extraction, Gas Chromatographic/ 78 | Hewachloroethane Liquich-L.iquid Extraction, Gas Chromatographic/
| Maiss Spectranmetric Method™ Mass Spectrometric Mathod™

68 | Flusrers 1) Liguid-Liguid Extraction, Gas Chromatographlc 79 | Indeno(1,2 3-cdipyrene Liguid-Liquid Extraction, Gas Chromatngraphic/
Methad™ Mass Spectrometric Methad™!

Z) Liquid-Liguid Extraction, Gas Chiomatographic! 80 | lsophorone Liguid-Llguid Extraction, Gas Chrematosraphic/
Mass Spectrometric Method'™ Mazs Spectrometric Method!!

5% | Heptachior 1) Liquid-Liquid Extraction, Gas Chromatographic Bl | Lead 1) Digestion, Direct Air-Acetylens Flame Mathod™
Methiog!® 2) Digestiar, Electrathermal Atermic Absomtlar
2)Lify

| Mas: Tr— . Plasma his Sk
T ARRCYRT an i LT T e —
COMBULTANT Glisr i Lt (W0 DORBLLIANT EOWPANT L1 G0
70 Heptachlor epoxide. 82 Manganese,
L= -
Ay L Fmsad LT AR

82 | Manganese 1) Digestion, Direct Alr-Acetylens Flame Method™ 96 | Polychlorinated Biphenyls 1) Liquid-Liguid Extraction, Gas Chromatographic
2) Digestion, Electrothermial Atarmic Absarption - PCB 1016 Method™
Spectrometric Method™ - PCH 1221 2) LiquicLiguid Extraction, Gas Chromatographic/Mass
3) Digestian, Inductively Coupled Plasma Method™ PCB 1232 Spectrometric Method®

BY | Mercury Digestion, Cold-Vapor Atomic Absarption Spectrometric P(B-1242
Methed™ - PCB-1248

B4 | Methanrol Purge and Trap Gas Chromatographic/Mass - PCB-1254
Spectrometric Methad™ PCE-1260

85 | Methowychlor Liguid-Liquid Extraction, Gas Chromatagraphic Method! 87 | Pentachlorophenol Liguid-Liguid Extraction, Gas Chramatograghic/Mass

86 | Methyl bromide | Purge and Trap Gas Chromatographic/Mass Spectrometric Method

I Spectiometric Method™ 98 | pH Elactrometric Method™

87 | Methylene chiorida I Purge and Trap Gas Chromatoeraphic/ivass 99 | Pheranthrane | 1) Licpui-Liquid Extraction, Gas Chromatographic
| Spectrometric Method™ Methad!™

BR | 2-Methylphenct i Liguid-Liquid Extraction, Gas Chromatographic/Mass 2} Liguid-Liquid Extraction, Gas Chvomatographic/Mass
| Spectrometric Method! Spectrometric Method™

89 | 2-Methylnaphthalene | 1) Liguid-Liguid Extraction, Gas Chromatographic 100 | Phenal 1) Distillation, Chioroform Extraction Method"

| Methiod® | | 2) Liquid-Liquid Extraction, Gas Chromatagraphie/
| 2) Liquid-Liquid Extraction, Gas Chromatographic/Mass | Mass Spectrometric Method™
| Spectrometric Method™ 101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chrarmatographic

90 | Methyl tert-butyl ether Purge and Trap Gas Chromatoeraphic/Mass Method™
| Spectrametric Method ™ 2) Liquid-Liguid Extraction, Gas Chromatographic/Mass |

g1 | Maphthalene 1) Liguid-Liquid Extraction, Gas Chromatographic Spectromettic Method"!

Method'? 102 | Selenium 1) Digestion, Hydride Generation/Atamic Absorption
2} Liquid-Linuld Extraction, Gas Chromatographic/Mass Spectrametric Methad™
Spectrometric Method™ 2) Dlgestion, Inductively Coupled Plasma Mathod™

92 | Hickal 1} Digestion, Direct Air-Acetylene Flame Method™ 103 | Sllver Cigestion, Inductively Coupled Plasma Method™
& Digestion Eectrathermal Atomic Absorption 104 | Styrene Purge and Trap Gas Chramategraphic/Mass
Spectrometric Method™ Spectrometric Method™
3} Digestion, inductively Coupled Plasma Mathad'! 105 | 1,122 Tewachiormethane Purge and Trap Gas Chramatagraphic/Mass

93 | Nitrobenzene Liquid-Liguid Extraction, Gas Chiomatographic/tass Spectrometric Method
Spectrometric Method™ D6 | Tetrachloroethylerns Puree and Trap Gas Chramatographic/Mass

94 | N-Nitrosediphenylamine AT & Spel t

107 | Toluene P A ogranhic/ilass

95 | N-Nitrogsodi-n-propylamine | e Pmﬁ“? ﬁﬂuﬂgﬂ

SO TR

96 Polychicrnated Biphenyls..,

108 Toxaphene..
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108 | Toxaphere 1) Liguid-Liquid Extraction, Gas Chromatographic 125 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Method™ Spectramitric Methad™
| 2} Liguid-Liquid Extraction, Gas Chromatographic/Mass 125 | Xylens (Total) Purge and Trap Gas Chvomatoeraphic/Mass
| Spectrometric Method™ Spestrametiic Method™
109 | TPH (G- Cy) 1} Purge and Trap, Gas Chromatcgraphic Method! 141 126 | Zinc 1) Digestion, Direct Air-Acetylens Flame Method™
2} Purge and Trap, Gas Chromatographic/Mass 2) Digestion, Electrothermal Atomic Abscrption
spectrametric Method™H2 Spectrometric Method”
110 | TPH (Caa—Cyad Separatory Funnel Liguid-Uiquid Extraction, Gas 1 . 3) Dieestion, inductively Coupled Masma Math
Chromatogtaphic Method™!
111 | TPH (Coas— Cas} Separatary Funnel Liquid-Liquid Extraction, Gas ganeity (Usessung) i 25 Tt
Chromatographic Methiod®!! A1 | ATTuEtiY il
112 | L2 4 Trchlormbenzens Purge.and Trap Gas Chromatogrphic/Mass 1| Antimony ssakinatic Sampling, Digestion, Inductively Coupled
Spectrometric Method"! Plasrna Method™
113 | 1,1,1-Trichlorosthane Purge and Trap Gas Chromatographic/Aass 2 | Areenic 1] Isokinetic Sampling, Digestion, Hydride
Spectrometric Method" Generation/Atormic Absorption Spectrometric Method™!
114 | 1,1, 2-Trichlorogthane Puree and Trap Gas Chromatographic/Mass 2) lsakinetic Sampling, Digestion, Inductively Coupted
Spectromatric Method!™ Plasrna Method™
115 | Trichlorosthylens Purge and Trap Gas ChromatographicMass 3 Cadmilum 1) Isokinetic Sampling, Digestion, Direct Alr-Acetylens
Spectromattic Mathad ™ Flame Method™!
Uf rafeTRtlorpHanil gt Iejic Etyaic, Gae it ! 2) lsokinetic Sampling, [igestion, Inductively Coupled
Mass Spectrometric Methad™ Flasrma Method
U7 | 24,6 Trchlorophenal Luld-Liguid Extraction, Gas. Fhrcmamgrgphiu’ f |/Carbon Mancsiade Instrumental Analyzer Methiad
Wass Spectoniedrc Mettye!™ 5 Chlgrine izsokinetic Sampling, lon Chromatoeraphic Method™
118 | 1,35 Trimethylbenzene Purge and Trap Gas Chromatographic/Mass = -
Spectrometric Methiod!™ 6 | Chromium 1) lsgkinetic Sampling, Digestion, Direct Air-Acetylena
119 | Vanadium Digestion, Inductively Coupled Plasma Method"™ Flame hathod™
120 | Vinyl acetate Purge ard Trap Gas Chromatographic/Mass Allsekinetic Faa?r:pllng. Wigesiton; Indusiively Cauples
Spectrometric Method™ Plasma Method'
12t | Minyl chioride Purge and Trap Gas Chromatoeraphic/fass ! Srat arels Samp:“\ng' Digestin;, iiducHiety: Cotiplisd
Spectrometric Method™ R Plasm% Me:m_aj . -
122 | me-Rylena Pume and Trap Gas Chromatographic/Mass 4 Copper W jsckiime anllng. DR Dl My ane
Spectramettic Method'™ tame:Metoe!
pectiom the =
123 | o-Xylene | ﬁomtom
i E o,
‘-—n v I : 41 : 9 | Cresol
DO TAMT COMAASAT LU TG
126 pXylene... 10 DiencdmafFurans,.
“mE- -
iy P o FEini » %@Mﬂﬂlﬂiﬂﬂjmm
10 | Dioxins/Furans leakinetic Sampling™ | sk e Ananed
11 | Hydrogen Crioride Isckinetic Sampling, lon Chromatographic Method”! | 1 |werin 1) Weista Extrgition, Sepambory Frmel L iguid
o 2 - Extraction, Gas Chromatograghic Method ="
12 | Hydrogen Fluaride leckinetic Sampling, |on Chromatographic Method 2 Ultrasonic Extraction, Gas Ehiomatomaphic
13 | Hydrogen Sulfide Absorption Sampling, lodometric Method ™ Methog!1222!
14 | Lead 1} isokinetic Sampling, Digestion, Direct Air-Acetyiens 2 | Antimaony Digestion; Inductively Coupled Plasma Method ™'
Flame Method™! 3| Arsenic 1) Waste Extraction, Digestion, Mydride
2} sokinetic Sampling, Digastion, inductively Coupled Generation/Atomic Absorption Spectramatric
Piasma Method™ MethodRa1s
15 | Manganese 1) sokinetic Sampling, Digestion, Direct Alr-Acetyiene 2) Waste Extraction, Digestion, Inductively Coupled
Flame Metnod™ Plasma Mathod®*'*
2} sokiretic Sampling, Digestion, inductively Cougled 3) Digestion, Hydride Generation/Atomic Absorption
Plasma Methos™ Spectrometric Mathad™
16 | Mercury Isckinetic Sampling, Digestion, Cold-Vapor Atormic &) Digestion, Inductively Coupled Plasma Method™H
Absarption Spectiometric Method" 4 | Barlum 1) Waste Extraction, Digestion, Inductively Coupled
17 | Nickel 1) isokinetic Sampling, Digestion, Direct Air-Acetylens Plasma Method @5
Flame Methad®! 2) Digestion, Inductively Coupled Plasma Method ™3
| 2) lsokinetic Sampling, Digestion, Inductively Coupled 5 | Beryllium 1) Waste Extraction, Digestian, Inductively Coupled
Plasma Mathod™ Prassmia Mathogha
e | St Ringetmna's Metheet! | 2) Digestion, Inductively Coupled Plasha Methad ™
19 | Ouidas of Mtrogen 1} Absorption Sampting, Phencldisulfonic acid Method™ ] Cadmium 1) Waste Extraction, Digestion, Flame Atomic Absorption
| 2} ingtrumental Anatyzer Method™ Spectrometric Methog™**
20 | Selenium 1) isokinetic Sampiing, Digestion, Hydride 2} Waste Extraction, Digestion, Inductively Coupled
Generation/Atamic Absorption Spectromitric Method™ Plasma Method™
| 2} sokinetic Sampling, Digestion, Inductively Coupled 3] Digesstion, Flame Atomic Absorption Spectiometric
Plasma Method® Method ™
21 | Sulfur Dioxide | 1} Absorption Sampting, Barium-Tharin Titrimetric 4) Gigestion, Inductively Coupled Plasma Methed ™™
| Method™ 7 | Chinsane 1) Waste Extraction, Separatory Funmel Liquid-Liguid
2) instrumiental Analyzer Method™ Extraction, Gas Chiromatographic Method™ @)
22 | Sulfuric acid isokirietic Sampling, Barum-Tharlh Tiirmetric Method™ 2) Ultrasonic Extraction, Gas Chromatographic
73 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™ Mthad! "4
24 | Vanadiut ey gEslon, Inductively Coupled ol i ;;.‘ane F_ﬂra{l-n. St:m' il
Plaprita Methot T 6 _ ]
25 | %ylene 1 mmmwﬁama@mq 2] Besgicn, inductively Co

2) SEEESHIONHSERBINE Bls Chromatographic Method

e A MIGNADY |

CORBULTANT COMPANT LINITED

3] Digestion,...
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Trichlorobiphenyl

-Trichlorobiphenyl

,2".3,5'- Tetrachloiobiphenyl
22 Tetrachlorobiphenyl
-2, -Tetrachlorobiphenyl
-2234,5-
Pentachlorobiphenyl

|‘$] :A ; ; o
AT ANALYT ANE £ g ﬁ]!“]gﬂﬂﬂl

COMSUCTANT SOMPANY Liaiien

~2,28,55..

@i
ddtu | drsunie o L ddiu AuARy FBamnel
3} Digestion, Flame Atomic Absorption Spectrometric B 18 | D0E 1) Waste Extraction, Separatany Funnel | id-Liguict
Mathad™ Extraction, Gas Chrarmatographic Method %4
4} Digestion, inductively Coupled Plasma Method ™ 2) Ultrasonic Extraction, Gas Chromatoeraphic
9 | Chramium (i} 1} Waste Extraction, Digsstion, Flame Atomie Alsorptien Method 44
Spectrometric Method; Waste Extraction, Colorimetric | & |ooT 1} Waste Extraction. Separatory Funnel Liquid-Liguid
Method; Calculation 44 Extraction, Gas Chromatographic Method®5#!
2) Waste Extraction, Digestion, Inductively Coupled straction, Gas Chromataaraphic
Fasma Method; Waste extraction, Calorimeirc fiethod;
Calcutation™ ¢ | 17 | Dietdrin 1) Waste Extraction, Separatory Funnil Liguld-Liguid
3] Digestion, Flame Atomic Absarption Spectrometric Extraction, Gas Chromatographic Methad®+
Method; Alkaline Digestion, Colorimetric Method; 2] Ultrasanic Extraction, Gas Chramatographic
Caleudation!™ 8 Methadina
4] Oigestion, Inductively Coupled Plasrma Mathod; 18 | Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liguid
Alkaline Digestion, Colorimetric Mathod; Extraction, Gas Chromatoemphic Methea™ %
Calevitation! 1381 2} Ultrasonic Extraction, Gas Chramatosraphic
10 | Chramium (Vi) 1] Waste Extraction, Colorimetric Method™'® Wethad!#
2) Alkaline Digestion, Colodmetric Methad™ 18 | Heptachlor 1) Waste Extraction, Separstary Furnel Liqui
11 | Cobalt 1) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatogaphic Method
Plasma Method™#™ 2) Ultrasonic Extraction, Gas Chramatographic
2} Digestion, Inductively Coupled Plasma Method "% Method
12 | Capper 1) Waste Extraction, Digestion, Flame Atomic Absorption 20 | lLead 1) Waiste Extraction, Digestion, Flame Atormic Absorption
Spectrometric Method®* Spectrametiic Method™#19
2) \Waste Extraction, Digestion, Inductively Coupled 2} Waste Extraction, Digestlon, inductively Coupled
zsma Method?41* Plasra Methad®
3} Uigestion, Flame Atomic Abserption Spectrometric | 3} Digestion, Flame Atormic Absorplion Spectrometric
Method' " Methed! ™
| 4] Digestion, induciively Coupled Plasma Method!' &) Digastion, Inductively Colpled Plasma Mathad! ™7
13 (24D | 1) Waste Extraction, Separatory Funnel Liguid-Uiguid 21 | Lindane | 1) Waste Extraction, Separatory Furnel Liguid-1
Extraction, Gas Chromatogrsphic Method®*2! Extraction, Gas Chromatographic Methad™
2} Ultrasonic Extraction, Gas Chromatographic 2] Ultrasanic Extraction, Gas Chramategraphic
| Method! 444 Methodii
1 | 0OD 1) Waste Extraction, Separatory Funinel Liguid-Liguid 22 | Mercury 1) Waste Extraction, Digastion, Cald-Vapor Atarnic
stographic Metho H Methad 2
[ Acte ! . B tionm Inductively Colh
=l imm 5 L Plaggra Methost ik 1VH E} ﬂf’!‘%
COMUMTANT CoMdir by LMITED
15 DDE.. 3} Digestion,
- -
A rmaRe TR dii BTNARY e
3) Digestion, Colg-Vapor Atomic Absorption 224,55
Spectrometric Method™® Pentachiarobiphanyt
4) Digestion, Inductively Coupled Plasma Method™ 23546
5) Thermal Decamposition Amatgamation and Atomic Pentachiorohiphenyl
Apsorption Spectrometric Method™™ 223448 5-
Z3 | Methoxychiar 1) Waste Extraction, Separatory Funnel Liguid-Liquid Hexachiprobiphenyl
Extraction, Gas Chromategraphic Methad™ 2Z3855
2) Ultrasonic Extraction, Gas Chromatographic Hexachiorobiphenyl
Method!## 273556
28 | Malybdenum 1) Waste Extraction, Digestion, Inductively Coupled Hexachlarobiphenyl
Flasma Meathod 7% 2244 55-
| #) Digestion, inductively Coupled Plasma Method™'¥ Hexathlarabiptenyl
25 | Mickel | 13Waste Extraction, Digestion, Flame Atomic Absarption -2 3FAL5
| Spectrometric Method® !4 Heptachlarobipharni
2} Waste Extraction, Digestion, Inductively Coupled -2,2,3,04.55-
| Blasma Mathod® | Heptachlorcbipheryt
i 3) Digestion, Flame Atormic Absorption Spectrometric -223484'56-
Method'™* Heptachlorobiphenyt
4} Digestion, Inductively Coupled Plasma Method™ ™ | -2234 55 6
26 | Polychiorinated Bipheris 1} Waste Extraction, Separatory Funnel Liguid-Liguid Heptachlorobipheryl
frocior 1016 Extraction, Gas Chrormatographic Methog™ = 223304556
= Arcclor 1221 2] Ultrasonic Extraction, Gas Chramatographic Rarachiorohiphenyl
- &roclor 1237 Methodi =0 ) 27 | Pentachlorophencl 1) Waste Extraction, Separatory Funnal Liguid-Licuid
Aroclar 1242 : Extraction, Gas Chromatographic/Mass Spectrometric
- Araclor 1248 ‘ Mtz
- Arcclor 1254 2} Ultrasonic Extraction, Gas Chyomatographic/Mass
Ao 1250 Spectrometric Methad®*
+ 2-Chlaretiphenyl 28 | pH Electrarmetric Methad™® -
! - 23-Bichiorobiphenyl A | Selenium 1) Waste Extraction, Dieestion, Hydride

aereration/Atomic Absorption Spectrometric
Methad™*
£) Waste Extraction, Digestion, inductively Coupled

ratjpn/Atomic Ab:

spesomeccbisied ;B HHIGNADY
1) PREBUHAN! SR oupled Plasma Method!

30 Silver..
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Silver

Thalllum

Toxaphene

Trichlomoethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Methed®a 5

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inducthvely Coupled
Plasma Methog™ 1

2) Digestion, Inductively Couplad Plasma Method ™Y
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methog ™2

2) Uitrasonic Extraction, Gas Chromatographic
wlhodilﬁzn

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method 2525
Z) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2

1) Waste Extraction, Digestion, Inductively Coupled
Plasrha Mathoa®sitl

2) Digestion, Inductively Coupted Plasma Method™
1) Waste Extraction, Digestlon, Flame Atomic Absorption
Spectrometric Method™

21 Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4

3) Digestion, Flame Atomic Absorption Spectrometric
M'E'mdlf.!ﬂi

4) Digestlen, Inductively Coupled Plasma Method ™

fis HTu5Y 125 F10075

iy

ArsuARY

T

Aldrin

Anthracene

Antimany

Arzenic

Atrazing

Bariuien

Berzlalarthracene

Benzene

Benzelblfluorantherne

1) Ultrasenic
Methad0a
2) Ultrasoric Extraction, Gas Chromatographic/Mass
Spéctrometric Methogh**

Extraction, Gas Chromatograpnic

1) Ultrasonic Extraction, Gas Chromatographic
Method"02%

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiomitic Method ™

Cigestion, Inductively Coupled Plasma Method 'Y
1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method''*

2) tigestion, Inductively Coupled Plasma Method ™
Ultrasonic Extraction, Gas Chromatographic/fase
Spectromatric Method™

Digestion, Inductively Coupled Plasma Method ™"
1) Ultrasonic Extraction, Gas Chromatographic
Pethoe T

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! '

Puree and Trap, Gas Chromatographic/Mass
Spectrometric Mathag 24

1} Ultrasonic Extraction, Gas Chiamatographic
Method!024

2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Methogh

12 | Berzolkiflucranthens 1) Ultrasanic Extraction, Gas Chiomatographic
| ArTuaie SFmmed o it )
Method ™
1 | Acgnaphthene 1) Ultrasonic Extraction, Gas Chrormatographic 2) Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Method! 224 Spectrometric Methad 024
2} Ultrasonic Extraction, Gas Chromatographic/Mass 13 | Berzoic acld Ultrasanic Extraction, Gas Chromatographic/ass
| Spectrometric Method '™ Srectrametric Method 1294
2 | Acetone Purge 11 | Benzolaipyrens 1) Ultrasanic Extraction, Gas Chromatographic
R Spect ) 1ile, M
| DT ARALYET AN TG d 1!1“‘!31'1916 'l 2} Cnbrc"!-umnraaﬂ
P ;
| | SPaRbGaTaLHE Mekhe i -6 Tg nio
COMLLLTANT COMERN | LTRE LB
3 Aidrin... 15 Benzoigh,Iperylens...
e ‘B
Ay wrsundy ¥t i mis iz
15 Benzn[g,h.i}peryléne 1) Ultrasariic Extraction, Gas Chromategraphic 31 | Chieroform Purge and Trap, Gas Chramatographic/Mass
et o7 | Spectrometric Method '
2) Witrasonic Extraction, Gas Chromatographic/Mass | %2 | 2-Chicrophenst Ultrasanic Extraction, Gas Chromitogrmphic/Mass
Spactrametric Method 22 Spectrometric Methog 't
16 | Beryllium Digestion, Inductively Coupled Plasma Method!™4 3 | Chromium 1) Digestion, Flame Atomic Absorptisn Spectrometric
17 | Bis{2-chlorosthyllether Ultrasonic Extraction, Gas Chromatographic/Mass Method :
Spectrometric Method %! 2) Digestion, Inductively Coupled Plasma Methog' 1Y
a G i ] i i Il ' ¥
18 | Bis{2-ethylhexyljphthalate Ultrasonic Extraction, Gas Chromatographic/Mass | 2% |Chrarmisr (0 1) Digestion, Flame Atomic Absorption Spectrametric
| Spactrometric Met ko5 Method; Alkaline Digestion, Colorimetric Method:
I O w1 18.141
19 | Bremodichloromethane Purge and Trap, Gas Chromatographic/Mass Calulation
Soactrometric Method 224 2} Digestion, Inductively Coupled Plasma Method;
20 | Bromaform Purge and Trap, Gas Chromatograghic/Mass Alkaline D'?E“'U”_- Colorimetric Method;
Spectrometric Method ™ Caleulationi e
5 H ) I ot 1 i
21 | Butansl Purge and Trap, Gas Chamataeraphic/Viass 35 | Chromium (Vi) Alkaline Digestian, Colorimatric Method™
Spectrametric Method 1 36 | Chrysene 1 Ultrasonic Extraction, Gas Chromatographic
22 | Butyl benzyl phthalate Litrasonic Extraction, Gas Chromatographic/Mass Methadhess!
Spectrometric Method ™24 2) Ultrasonic Extraction; Gas Chromatoeraphic/Mass
23 | Cadmium 1) Digesstion, Flarma Atomic Absorption Spectrometric Spectromatric Method! !
Method™t 37 | Cyanide Extraction, Distillation, Colorimetric Methad m39m
| 2) Digestion, Inductively Coupled Plasma Method™ ™ 38 280 Ultrasonic Extraction, Gas Chromatographic Method™
20 | Carbasole Ultrasonic Extraction, Gas Chrematographic/Mass 1 z
I Spectrometric Methogh2a o A 2 1) Ultrasenie Extraction, Gas Cwomatographic
ometric o s
}AE[M.IO."
25 ! Carbon disulfide Purge and Trag, Gas Chromatographic/Mass i . .
Spectrometric Method!1 745 £} Ultrasonic Extraction, Gas Chrormatographic/Mass
| ) Spectrametric Mathod! 2%
6 | Carbon tetrachioride Purge and Trap, Gas Chromatographic/Mass
26 | Ca G rg T ; o il ugrap a0 | DOE 1) Uttrasone Extraction, Gas Chromatographic
Spectrometric Method" < | tethghoe
! 27 | CHlprdane 1) Uitrasonic Extraction, Gas Chromatogaphic ; oo .
Method#21 #} Ultrazanic Extraction, Gas Chromatographic/Mass
e =
| 2) Uktrasonic Extraction, Gas Chromatographic/Mass Tpachicpeetic bettnd 2"
ic Extraction, 1t </Mass
| 5 E—— o 41 | eoT 1) Uttrasonic Extraction, Gas Chramatographic
pectromeatric Me (1)
Method
28 | pChlaraaniline Ultrasonic Extraction, Gas Chromatoeraphic/Mass |
e |2 Ultrasanic Extraction, Gas Chiomatographic/iass
4 | & : Spectrametric Mathod ™
| orobenzene 42 | Dibenzia hknthracena Cas Chromatographi
30 | Chitorodibramomethane a U 'Igﬂﬂ 04

31 Chlorofarm,

mﬂmﬁﬁ“i Gas Chiomat@raphic/Mass

Spartrometric Method! %12 >l |

43 Din-butyl phithalate.,



1733
Area Highlight


1733
Area Highlight


1733
Area Highlight


1733
Area Highlight



‘o

e
| g anTuedie Whmse :I | S sy | TaATIEd
43 .Di-néutyl phtnalate | Uttrasonic Extraction, Gas Chromatographic/Mass | [ 60 24-Diritraphenol [ Uttrasonic Extraction, Gas Chromatosraphic/Mass [
Spectrometric Method | Spectrometric Method 1%
64 | 1,ZDichlorobenzene Purge and Trap, Gas Chromatographic/Mass 61 | 248-Dinitrotoiusne Uitrasanic Extraction, Gas Chromatograghic/Mass
Spectrometric Methed Spectrometric Method!28!
45 | 1,3-Dichlerobenzens Purgs and Trap, Gas Chromatographic/Mass 62 | 2,6-Dinfrrotolusne Ultrasanic Extraction, Gas Chromatogmaphic/Mass
Spectrometric Method 5 Spectrometric Method!! 224
46 | 14-Dichicrobenzens Purge and Trap, Gas Chromatographic/Mass 63 | Ol-n-Octyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog > Spec fomdl 128
47 | 33-Dichlorobenzidine Ultrasenic Extraction, Gas Chromatographic/Mass 64 | Endosulfan 10 Ultrasanic Extraction, Gas Chromatographic
Spectromatric Method™*! Mathod!'*#
48 | 1,1-Dichioroethane Purge and Trap, Gas Chromatographic/Mass | 2) Witrasonic Extraction, Gas Chromiatoeraphic/Mass
Spectrometric Method! = Spectrometric Methoa 021
99 | 1.2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass 65 | Endrin 1) Uitrasonic Extraction, Gae Chramatagraphic
Spectrometric Method! 223! Method" 0
50 | 1.1-Gichlorogthylene Purgs and Trap, Gas Chromatogfaphic/Mass 2) Uitrasonic Extraction, Gas Chromatographic/Mass
| Spectrometric Method™* Spectrometric Method! %
51 | cls-1,2-Dichloroethylens | Purge and Trap, Gas Chromatographic/Mass &6 | Ethylbenzene Purge and Trap, Gas Chramatographic/Mass
| Spectrometric Method!##! Specirometric Method #450
52 | trans-1,2-Dichloroethytens Purge and Trap, Gas Chromatographic/Mass &7 | Flueranthene | 1) Ultrasanie Extraction, Gas Chromatographic
Spectrometric Method =4 Methog! @5
53 | 24-Dichiorophenol Ultrasenic Extraction, Gas Chromatographic/Mass 2) Uitrasonic Extraction, Gas Chromatographic/Mass
Spectranetric Mathod Spectrometric Methiod'!™
54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass 68 | Fluorene 1) Ulrrasonic Extraction, Gas Chramatographic
Spectrometric Method | MetfagHom
55 | 1,3-Dichloropropana Purge and Trap, Gas Chromatographic/Mass 2} Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectromatric Method##! Spectrometric Method'
56 | 1,3 Dichloropropene Purge and Trap, Gas Chromatographlc/Mass 69 | Heptachlor 1 Uitrasenic Extraction, Gas Chramatographic
| spectrametrie Method 22" Mt i
57 | Oieldrn 1} Ultrasenic Extraction, Gas Chrormatographic ) Ultrasenic Extraction, Gas Chiomatographic/Mass
Method | Spsctrometiic Methad420
2) Ultrasoric Extraction, Gas Chromatographic/Mass 70 | Heptachlor epoxide 1} Ultrasaric Extraction, Gas Chromatogaphic
Spectrarmetric Method 2 Methodh4
58 | Diethyl phthalate Ui Phramatographi
Spe ] 8 o a |
58 | 2.4-Dimethylphenol \Jltrasorig Estvaetion Ga!’@hrﬁ%‘k&}mﬂp PPN ARAL TTT 89 o1 v
petmm e > R e
60 2,4-Dinitrophanol.,. 71 Hexachioroberzene..
-oo- -
f iy asuRily 8% | i | Arsusiy FERTe
[ 71 | Hemehlorobenzene 1) Ultrasonic Extraction, Gas Chromatographic | 83 | Mercury 1) Digestion, Cald-Vapar Atomic Absorgtion
Method!!®#! Spectrometric Methodt
) Ultrasonic Extraction, Gas Chromatographicass 2) Digestion, inductively Coupled Plasma Method !
Spectrametric Methpd! 029 3} Thermal Decompasition Amalgamation and Atomic
72 | Hexachlore-1,3-butadiene Putge and Trap, Gae Chramatographic/Mass | Absorption Spectrometric Method ™
Spectrometric Method!'## B | Methanal Purge and Trap, Gas Chromatoeraphic/Mass
73 | n-Hexane Purge and Trap, Gas Chromatographic/fiass Spectramettic Method ™
Spectrometric Method” '™ 85 | Methaxychlor 1) Uitrasorie Extraction, Gas Chramatagraphic
T4 | Q-HCH 1) Ultrasenic Extraction, Gas Chromatographic Methaod!1e-42
Method 1% 2] Ultrasenic Extraction, Gas Chromatographic/Mass
2) Ultrascnic Extraction, Gas Chromatographic/Mass | Spertrometric Methad! 5%
Spectrumetric Method! 026 86 | Mathyl bromide Purge and Trap, Gas Chromatoeraphic/Mass
75 | BHoH 1) Liltrasonic Extraction, Gas Chromatographic | Spectiometiic Method 2
Methad 042 BY | Methylene chlaride Punge and Trap, Gas Chromatographic/Mass
2) Ultrasonic Extraction, Gas Chromatographic/Mass Spectrametric Methag 2
Spectrometric Method B8 | Z-Methylphenol Ultraseric Extraction, Gas Chromatoeraphic/Mazs
76 | y-HCH 1) Ultrasenic Extraction, Gas Chromatographic | Spectromatric Method' %4
Methiogios 89 | 2-Methyinaphthaterie Ultrasanic Extraction, Gas Chromatoeraphic/Mass
2 Ultrasonic Extractlon, Gas Chrormatographic/Mass Spectrometric MethadH®#
spectrometric Method! 90| Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
17 | Hesachiorocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass Spectrometric Method 40
Spectiometric Method07 91 | Naphthalene 1) Ultrasonic Extraction, Gas Chrertatographic
| 78 | Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass Method!'?
Spectrometrie Method "7 | 2) Ultrasoric Extraction, Gas Chiomatagraphic/Mass
T8 | Indeneli,2,5-cdipyrene 1} Litrasonic Extraction, Gas Chromatographic | | Spectrometric Mothaef 1228
Mesrha | 92 | Hickel 1) Dgestion, Flame Atamic Absorption Spectometric
2} Ultrasenic Extraction, Gas Chromatographic/Mass | ‘ fethog! ™'
| Spectraretmic Method! I | 2} Digestion, Inductively Caupled Plasma Method ¥
80 | Isopharane Ltrasenic Extraction, Gas Chromategraphic/Mass #3 | Nitrobenzene Ultrasonic Extraction, Gas Chromategaphic/Mats
| Spectrametric Method" ™ | Shectrametric Methol!a8r
81 | Lead [0 [igestion, Flame Atomic Absorption Spectmmetric 24 | N-itrosodiphenylamine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometnc Method
oupled Plasma M) i N-Nitrosedl-n-propylamine Llgra roTmatographic/ M
B2 | Manganese 1! Elaria spac
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| iy Arunfiy Fmae |
95 | Polychlorinated Bipheryls 1) Ultrasonic Extraction, Gas Chromatographic
- dvoclor 1016 Method!"#
- #roclor 1221 2) Ultrasonic Extraction, Gas Chromatographic/Mass
- Aroclor 1232 Spectrometric Methocf 127

- Broclor 1242
-Aroclor 1248

Aroclor 1258
- Arocior 1260

! Polychlorinated Biphenyls Ultrasonic Extraction, Gas Chromatograghic Metl

- 2-Chiorobiphenyt

- 2,3-Dichlorsbiphenyl

- 2.2 5-Trichiorobipheryl

A Trichlorobiphenyl

S-Tetrachlorobiphenyl

S-Tetrachlorobiphenyl

-Tetrachlorcbiphenyl

4.5

Pentachlorohipheriyd

3 5.5-

Pentachlorobiphenyl
23346

Pentachlorobiphenyl

-2Z3448 5

Hexachiorobipheryl
-223455-
Hexachlorohipharyl
223556
Hexachlosobiphanyl
- 224455
Hesachlombiphenyl
A5
Heptachiorshipheryl
2234855 [ [ i 'j =
Heptachloroblpheryl \ ____[
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22,

Heptachlosabighermyl |

~Io-
iy | e [
Hegtachlorebiphenyd
- 223384556 |
Nenachlerobiphanyl
97 | Pentachlorephenot Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectramatric Method ™2
B8 | Phenanthreng 1} Ultrasonic Extraction, Gas Chromatog
| 2) Ultrasonic Extraction, Gas Chromatoqraphic/Mass
Spectrometric Methog s
59 | Phenol Ultrasanic Extraction, Gas Chromatographic/
Spectrometric Method
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Methog!!#24
2) Uttrasonic Extraction, Gas Chromatographic/Mass
| Spectrometric Mathod! 5
101 | Selenivrm 1} Digastion, Hydride Genertlon/Atamic Absarption
Spectrometric Methad™23
2) Digestian, inductively Coupled Plasma Mathad! ™
Digestion, Inductively Coupled Plasma Method ™
Purge and Trap, Gas Chromatogrsphic/Mass

Spectrometric Method
06 | 1,1,2.2 Tatrachloroethane Purge and Trap, Gas Chr

-/Mass

| Spectromstric Method!'*2
| 105 | Tetrachlosoethylens

& Mathiog! 528

| 1) Purge and Trap, Gas Chromatographic Met

2) Purge and Trap, Gas Chromatographic/Mass

| Purge and Trap, Gas € atos

| | Spectrametric ne:md-

22385556 112 1.1, 1-Trichloroethane.
L -
du Arsuaiy ezt = s o e 5 g
— 3 momdenssfuandsuwiaisvelng, gloTiessiiule. futedi o Py
112 | 11,1 Trichloroethane Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method™=" G APHA, AWWA, WEF. Standard Methods for the Examination of Water and
13 | 112 Trichloroethana Plrge ang Tra; Gas Chinei g iphicndss Wastewater, 23 ed. Washington, DC: APHA, 2017
Spectrometric Method ™1 5. lInited States Envirenmental Protection Agency, Standards of Performance for
118 | Trichlomethylens Purge and Trop, Gas Chramatographic/Mass New Stationary Sources, 50 CFR 50, Apsendix A, 2015,
Spectrometsic Method" 6. Linited States Envimanmental Protection Agency. Test Methods for Evaluation
115 | 2,85 Trichlorophenol Uttrasonic Extraction, Gas Chromatographic/Mass Solid Waste Physical/Chemical Methods, SW-846, 1957
Spectrometric Method ! 7. United States Ernvironmental Protection Agency. Test Methiods for Evaluation Solid
116 | 2486Trichloeophenal Ultrasoric Extraction, Gas Chipmatographic/hass Waste Physica/Chimical Methods. Acid Digestion of Sediments, Sludges, and Solls.
Spectrometric Method 71 SW-846 Method 30508, 1955,
U7 | 1,35 Trimethylbenzéne | Purge;gind Teap, e Ch.ommugraphic.fMass B, Unitzd States Environmental Protection Agency, Test Mathads for Evaluation Salid
Spectrometric Method - Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium,
118 | Vanadium Digestion, nductively Coupled Plasma Method ™ SW-846 Method 30604, 1996
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass 9. United States Emvironmiental Protection Agenicy. Test Methods for Evaluation Sotd
Spectiometric Method" Waste 3. Physical/Chemical Methods, Separatory Funnel Liquid-Liquid Extraction. SW-846
120 | Vinyl ehloride Purge and Trap, Gas Chromatographic/Mass Method 3510C, 1996,
Spectrometric Method''*# 10, United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
121 | medylene Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-B46 Method 3550C, 2007
Spectrometric Method' 11, United States Envirenmental Protection Agency. Test Mettiods for Solid
122 | adylene Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples, SW-848 Method
Spectrometric Method' 5030C, 2003

123 | piylene Purge and Trap, Gas Chromatographic/Mass

Spectromatric Method
124 | Xylene (Total) : Purge and Trap, Gas Chromatographic/Miass
' 2

| | Spectromietric Meth:
Flame Atomic Absarption Spectrometric

125 | Zinc | 1) Drgasti
| |

| Wethod ™1
| 2) Digestion, Inductively Coupled Platrna Method
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12. United States Ervironmental Protection Agency, Test Methads for Evaluation
Waste Phy Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. 5W-846 Method 50354, 2000

13 United Stat

States En
ical/Chemical A

ental Protection Agency. Test Methods for

ation Salid
oo, Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-B46 Method 60100, 2014,

18, United States En

Wasta

nmental Pratection Agency. Test Methads for Evatuation Solid
Waste Physlcal/Chemical Methods, Flame Atomile Absorption Spectrophatometry, SW-B46
Method 70008, 20

15 United States Environemental Pratection ,ﬂgr-—y Test Methads for Evaluatiar lid
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16, United States Epvironmental Protectlon Agency. Test Methads for Evaluation Sclid
Waste Physical/Chemical Methods, Chromium, Hexavatent (Colorimetric). SW-B46 Methad
T196A, 1992,

17. United States Envirenrmental Protection Agency. Test Methods fer Evaluation Salid
Waste Physical/Chemical Methods Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-Baé Method T470A, 1954

18. United States Ervironmental Protection Agency. Test Methoo:
Waste Physical/Chemical Methods, Mercury In Solid or Semisolid Waste (Manual Cotd-
Wapor Tachnigus). SW-846 Method 74718, 1995

for Evaluation 5c

19, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Solids and Solutions by Thermal
Decompaosition, Arnalgamation, and Atomic Absorption Spectrephotametry. SW-Bd6
Method 7473, 2007

20. United States Environmental Protection Agency. Test Methoos for Evaluatien Sclid
Waste Physical/Chernical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), 5W-846 Method 7742, 1594,

21, United States Environmental Fretection Age
\Waste Prysical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 80150, 2003

72 United States Environmenital Protection Agency. Test Methods for Evaluation Solid

sy, Test Methods for Evaluation Selid

Wa
SW-B46 Method BOS1E, 2007

23 United States Environmental Prote
Waste Physical/Chemical Methnds. Pelychlorinated Biphenyls (PCBs) by Gas
Chrematography. SW-846 Method B0B2A, 3007

24, United Stat:
rical Methods, Polynuclear Aromatic Hydrocarbons, SW-846 Method

s Physical/Chemical Me

nods. Organochlorine Pesticides by Gas Chromatography.

tion Agency, Test Methods for Evaluation S

est Methods tion Sotkd

virorimental Protection Age
Waste Physical /CF
8100, 1980,

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Ph /Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mags Spectrometry, SW-846 Method 82600, 2018

26, United States Environmental Protection Agency. Test Methods for Evall

o Solid

SChemical Methods, Semivolatiie Organic Compounds by Gas
Chromatography/Mass Spectrometry, SW-846 Method B2T0E, 2

27 U i States
Waste Physical/Ch L Methods. Chloring

31
Pentafluorobenzylation Derivatization, SWE46 ivethad &I-S‘lﬁlw'aég] Sl pla
CUMBALTANT CObPAY LINLFED "

Jdronmental Prot Ny \je

28, Unit

ates Environmental Pr

on Agency, Test Methods for Evaluation Soid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation. SW-846
Method 9010C, 2004

9. United States E

Irenmental Protection Agency. Test Methods f

ior Solid

Waste

fcal/Chem
Ba6 Method 20134, 201

<5, Cyanide Extraction Procedure for Solids and Qils, SW-

30, United States Environmental Protect

an Agency. Test Methods for Evatuation Selid

Waste Physical/Chemical Methods, Cyanide In Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 5014, 2014,

31, United States Environmental Pretection Agency. Test Me or Evaluation So

Waste Physical/

1 Agency. Test Meth, o Evaluation Solid

Waste pH. SW-846 Method 90450, El-
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