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Poak Calitwation |CalMode NMeityineesbene o
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El:-s.'rm T — ak
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Chromeleon Operational Qualification, Part 3
Post-Acquisition Steps: Comparison with Expactad Resulls
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Chromeleon Operational Qualification, Part 3
Post-Acquisition Steps; Comparison with Expacted Resulls

Cabinration Typay Lor

Inbegration Type: HArea

Sinrtimrd Method: Extesmal

Cliteration Mede: Takal

i Recalbrats: an
Aepon Varsiin  PenkMumg Statex

Extract UV Chimmel:

EXTZI0MM Area Methyiparchane | ok
Area Ethyiparabens ok
Arna Propylnessbene | ok
Halght | ok
Halght Effyisarsbane  [ok
Halght Propyiparabone ok
Baaw Peak Width  |Methyiparabens ok
Base Pank Width | Ethyiparatbans ik
Basn Peak Width | Prooylpssbens ok

EXTI00NM Arva |Metmfparabene ok
Area Emyparabere ok
Area Propyiparabens ok
Haight Mathylparabens  |ok
Haight Elfiparabens o
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Baso Peak Widlh | Mothyiparsbane ok
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Baua Pesk Width  [Propyiparabana ok
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UV VIS_1_OL_051 001  |Nolse (1.9-2.4 min) ok
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Detector Noise and Drift
Instruments:
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Autpanmipler AS4D 0 man. inj. Dt ||1.a. 0.00
Ebianl Gansfutar na Daonme [ 0.00
Accessories
Mame Iﬂuﬂmhfmn
Backpressurs Tuling 0,13 men (000467 ID PEEK, 13 m (5127
(= Waier
Additional Information
CustomanCampany: Khun Suwan | UAE Consultant Co.,Lid. Date: 11-Dec-2018
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Chalfication Executor.  1-Channacong / Next Cuasficatin: Jun-2020
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Tast | Result
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Result PASS
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Data for Detector Linearify
Nama Amount Haight
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Nitrate Witrata
ECD. 1 Eco_t
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Detector Linearity
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| Serial Modutewsre
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Fump D120 Dionax |asmi0z22 J'ua
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Accessories
Marw Dascription
Eackpressure Tubing 0,13 mm [0.005%) ID PEEK, 13 m [5127
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Gample 4 Mitrate, 50 ppm
Samgle 5 Hitrate, 100 ppm
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Additional Information
Customar'Company; Khun Buwan | UAE Consultant Co,.Lid, Dete: 11-Dec-2018
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Test Results Summary
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DX120 Dtector Linsarity
{Com) PRk
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e A (oo M Lee ~44
Cusiamir Sgraturs Quaification Exscatar [T
Paak ot ‘gmms::m O6_PH DI Veldation ¢ Duacior Lineastty
Wersion 6.50 BR10 Build 2518 {198058] Printed: 111122010 12:27 PM
wanmlinuny
Saquesca PO_CO_INJ_CARRYOVER Page 1 al
Gamply Camygver Date 191572018
B
=]DIONEX
Performance Qualification
Injector Carry Over
Instruments:
Instrsment Name Mol | sucpmiter Serial Nambey Hroao e
Furmip oxizo L'Dhmm [k Teilari ] m
Dotecior oxi20 Dt 03010223 a0
Aultsamaler AS40 of man, inj Diipnex LF ] o.00
ERiem Geneulot na. Diorinx L¥:} i[n.ﬂtl
Accessories
Namu | Deseriptian
Backpessurs Tubing 0,13 mm (0.0087 1D PEEK, 13 m (5127
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Test | Result
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Produet Number 066254
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Part of DKSH Group
Equipmant: CONDUCTIATY METER Cartificate No.:  C24220084
Moidel: Lnblss s Duie: 2 Warch X122
Berial Mo, {or 10.): 1ED035S Jab g KESPRI0I26T
Momdactiron St Analytios Pags: iof 2
Electrods Seisl No. 16070067 Modal . LF413T Brand : B Analylics
Carndition: In Condition
Customer Unized Analyst and Enginesrng Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakancng, Bangkok 10260 Thailand
Ermvironmant Condifion: Tampsratun b S £ .
Hurnlesty 50 wmH o2 15 %RH
Caibration Flece: Enviranment Laboralory, SPC RT Co., Lid.
1154 Soi Wachirathamsathit 57, Sukhumwit 104/1 Rd.,
Bangchak Prakhanong, Bangkok 10260 Thalang
Cabbrfion By: M, ¥Wasan Nuchnabos
Cabralion Cata: 22 March 2072
The Method used: i houss malhod, SPCC-WIHE, bate on ASTM D 112814 and O 538114
Trecastiy: Thits cartificate is iracenbis io the 5| Units mamtaned by GRM of NIST{SRM]) thrmsgh
CGFA chem Coy, Lid. {ISOMEC 1703) Cerlificats Ma. 784138, 794138, 772624
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Calibration Report
Certificatn Not ZEI-061-01
Equipment: CAQMA| Thesteniimists with #TD
Resotkw; 0.1 % Mudell  Seven Comnpact 5220
Gerial Mo, C113432421 1Mo LARWAT.OCH/I584
Manuactirsr.  METTLER TOLEDG
Date of Calihration: 5 July 33 PRgES Sl E
Calibration peing: 150, 250 ant 358 T
Calitiration resuft:
Tha probie wiss imemerssd in fgutt Bt o iy BEN (0 minmUT depth of 120 mm
- Desgripiion af prose, model : - BN
Dimension of probe © Clareber 5 mom, Length 120 mm,,
Sheath material | Sosinkess Steel
ULC* Readcing Standard Carrection Vatue wnertainsy
o) Temperature (°C) [ 5] * (")
151 15,098 -1 (35
7.1 25018 + 0.1 0.12
Bz | woe -83 0.1z

» LA™ ¢ Unit Ungar Calibration

The repart pncerininty of messirement was based on stardand uncertainty mitipked by cosemge fdor k= 3,
rERALingG 3 el of confiience of spprodasey 55 %, -
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Calibration Report

Cartificata No.: 2203523-001-01
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Resciviom: D1 T Model:  Seven Compact 5773
Senai o, CLIMAMDL IO Mo UAEWATOUS/2584
Hanufacturer:  METTLER TOUEDOD
Dote of Calibration: 5 Juty 3022 Paged ol 5
Location: Caliwation Lnborainey, Mabioral Food Tnatinte
Environment Conditian Apciart Temparstung 2 x 1%
Aelaiive Mamndby W £ I %
Conditlon af this results of Calibration:

1. Calitnation Method - - in rouse metnod: W-TE-025 by corparmon with shercard thermomster.
~ The Caikration ks detarmined by eomparing with a known bemperabure
from a sandand resistance thenmometer,
- The berniéature Sk it Ls2 AL this [abaradary £ the Intematicnal
Tempensboe scake of 1990 | TS50 &
2. Reiefence Standand Instrufment ©

| Instrument Madel Serlal No, Certificate Mn. | Due= Date I Threugh

| Wawoemn HERmarETER 1521 amseaT , FATTHAL |
floaa il W0Decdl | FOOD

[Piatimen Resistance Themmometer (FAT) 385 503201 i 3 INSTITUTE

Suppcrt Equipment 1 - Low Temoévature Bath [ISOCAL-6), Modsl: Europe-& Flus Basle, S M152202

3. This cartificati b traceatta to ImaLonal Sysem of Urits (5T Units),

4. This certificote we ceifieg anly far the INStrumens we @ibmtes,

5. This rEsUR ol ClEraton wad B5uNd Secufale as aen of 48 409 plece of ZalBoutian cnly.
£, Congiipn of Calbrated e Good

7. Result of Coibeation ¢ E [T — D Jrp e ——
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Certificate of Calibration

Equipment : Hol Air Qven

Manufaciurar | Maimmert

Modal ; UF 55

Serial Na, B 1688

1D Me. : UAE WAL 0Z172589

Submitted by United Analyel and Engineening Consultanl Co. L,

3 Hoi Udemasuk 41, Sukhumyil Road,
Bangenak, Phrakhanong,

Banghok 10260
Locaiion ; Lab Floor 2
Received Ondar : 18 Oclober 2072
Calityration Data : 15 Ooiober 2022
Ambient Temperature © (a0
Relative Humidity = (50230 )%
Callbrated by - Praacha Hiahi

Appiaved by o J" .JOWJ

hppm-rl Sghln:r_u
[ }Pembipgs Tameyskis
[ ] Mafss Butnss
[ 1 Banwil Imjai

Emin Dhats o 31 Owlober 2022

Thre ncertainths ore for @ cenfidenon prohshiliny of sppeasdmadely 9250

] L =18 Wt e T
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Cert.No.: ZIMMI1E
Paga: 1of 3

Certificate of Calibration

Equipment Elactronio Balanoa

Manufactisrer @ Metther Taledo

Madel XER205

Berial He. : CODROT16T2

10 Mo, ¢ LIAE WaD D2rase

Submitted by : Uniled Analyst and Engineering Consuiant Co.Lid,

3 Sol Udomsuk 21, Sukhumst Road,
Bangohak, Phakbanong,

Banghck 10280
Locatinn : Balance Room
Ranyhed srdor - 28 Apeil 2022
Calibration Date : 28 Aprl 2002
Auribient Temperatisre © 15 "c 1w a0 °c
Relative Humidity « %o e %
Calibrated by : Kunchil Promgpeat
Approved by L
Approved Signatary
{ ¥ Pomihippa Tameyeky!
{/) Mniso Butkrona
b Suwh imial
lssue Oate © o Fpm 2022

Thie Uneertaintios are for o confldence prolesldlity of appresimately 525
e oy i b A il Cereae
e el de i @ o G maad Bapea b 1 g ot Tl vom i Wi 0 N

LonmshititRi
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Egulpmant : Elselrenic Balanca Cert.Ho: 22ZMMZ1D
Condilon As-Received :  Used ltem Page: 2 of 3
Reference : TEDALHAZ20C

Procodure used 5

Caibralion wivs corducked Using n-nouss CaFbration proceduns CP-OEEN scoording to ceegl
measuramant msthor aeains! stendand weight

Condiflan of this result of calibration
1. Reference sandand insiruments -
Instraments HModa! E’M o, 12 No. Test report No. Dug dats

1) Standard Woight Set {E3) 16654 TOACI3A NA-0000-21 3 Fub 2025
ZﬁhmhhmlﬂﬂﬂhhﬂImﬂmﬂhmluﬂmmnndpl“ﬂallm.

A This resull of calibration was made on requasted ol the poml spacifisd by cuslames,

4. This catificats i not catlas for any commercial rarsactnn.

5. This cartificalion g Ireceabls ko i ematonsl Systam of Lnit

Resull of callbration | ) Withaut Adiusiment [ * ) Afer Adjusimant by Inlemal Calbatise

‘Rungs capacity : @ g k& BN g Resoluflen 0.00001 '
8 g ®» 20 g Resclution 00001 ]
Before Adjustment
Balance Maasuremant Coverage
Appllad Weight Reading Corraetion Uncantsinty  Factor
fal 1l ta) {ema) (k)
m B0.0000 =0,00004 015 400
200 199.5809 +0.0001 0as 2.00

(n=10}

T,

wnm3laditfidh

Part of DKSH G
Cartificate No.: CI4220084 Page: 20d 2
Calibration Resuits:
Befors Adjustmant
Btandard iUnil Under Caiibration Covarape Facior
Comecion Uroartainty )
Conguciivity Solution Reading (h) i

25.000 wlicm bt ] whifem 200 eSiem 2,00 0.3z WS

14130 wSiem 1444 whiem =314 ESiom 2.00 ae pSm

114.3 mEiem 1078 mSlem 140 mifcm 200 o.a mSiem

Afiar Adjustmant; &l 1413 pSfem

Ssandard UnE Urdar Calibralion Covamga Fattar
Cormaction 3
Canductvity Solusion Reading ik} Howmnyix)

26000 p8cm FLA Biem 0.000 pliem 206 [ B WS

14130 ulkm 1413 pSiem L ufilom 200 as wBiem

13 mififem .2 mSiem 410 mEiom 200 [/ E.15 m&icm

The End of Cerlificate
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Calibration Report

Cartificets Mot 2I0I934-001-0%

Equipmanis Erors: Bamncs M helidtuer:  METTLER THLA0
Modsh XSAIA REssluseni 0000 g
Sarial W1 11735043 1B o LSAE WAS.OLH 1564
Camcity T

Date of Calibration: L Hy 1022 Juts

Galiheption Resulty:  (Camtinued}

Calibration Bange;  0-00g

Callbration Adjistments ni=rel Caibratim

3. Departure from Morminal Valuer

[ [ — Aege Az Cametion Urcerininey | Cowerape facme
i 1 i {1 i & _§ ¥
e 000G G000 L0000 _b.e00a; -
(L1 Dasees EET] (0] agEms i
[ [0 [re ] (] [T 1M
51 DB Lasm | dposn BLORORE Y-
B (31733 LSl ] 1] £ poiuy 2 —
o2 430021 | s _0.p0s gy 20
X ] fa00 sonm | e | am |
1 [ LE LIS [ b -
i oo 1.70m noow | oomoss | 3w |
1 s 12800 woow | omen 1V
2 BT 1] B0 Dt ¢ o |
18 18,0001} IROH0 2.800 10T o |
i T 0 P X .0 SN 11_1
k| miers Rge0y ason noenw | v |
; 1 1] ! 1o il mowl | s
I P T oo T

5013 Reaoon @1 Date: 20-D4-65
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Calibration Certificate

e ol S+ .51 TIR TETTE
- Eiliaianiou ey

Cartificate No.: 2202834-001-01
Client name: UMITED AMALYST AND ENGINEERING CONSULTANT CO., LTD,
Addrass: 3 Sai Ugomsuk 41, Sukhumyit Road,

ok, 10260

Page Lofd

Equipment: Blectronic Balance
Manufacturer: METTLER TOLEDO
Model: KSR 204
Serial No.: 117635043
1D No.: UAEWAS D12/ 2564
Order No.: 2202834
Operation No.: T03U34-001
Date of Receipt; 13 Moy 2022

Date of Calibration: 12 May 2022

Calibrated by  #rManas Somsak Approved by /%
Spegatst { MrPharaphat Tusnpt )
Manager, Division of Calihration Labaratory

Db ol Lisws) 25 May 1912 Respensible for thn Techaicel Management Taam

The. e far s of approaimately 95%

This Carniicate & fmsd In Acconsbnce with INe ondbiond of sicrediiabon granted by the Tha Latoratory AcTedtation
Schama wiich s aspawies e messsemant capesily o the lborsiry and ks Sracestény to recogelzec naticnel
shandarde and 1 e units of realined € ine ratisesl This T

Ny be reprnduced other thas in Sl exeapt it the pr verftien approwal of the Hations! Food Institute.

FC5-000 Rpwaion: 01 Dalel 20-04-85

‘R,e'i“"l“r;..%

Certificate No.t  2202934-001-01

Eguripment: Betes: e Mamirfuchuee  METTLER TERb00

Modal; KR Ruspdeien: RO g

Fria! Mas C117T5-0 0 s USE WA D120

Capachty: 123 ¢
DOato of Callbrathon: 13 Hes 0z Pags 3ol &

L= Aty 1 - 0 % EmeHasy & ¢ 1 W

Place of Callbration;  Dasnce rsom (nistey Analpsis Unel, UNITED AALEST AN ENCIMEERTTG CORSLLTANT 00, 110
Conditian of Equipment Geot Comds
LCenditien of This Resutts of Calitration:
L Colfvamon Matho WY Mathod W-MA-D0F 1 Hovse Metrioc Dot gm LEAR Lam 54, 038
2 Rabisice Standeidi;
Beference Standant  Modal Serfal o Calbeated By Certificatabio,  Pus Bate
Sl Wegf (I BT img Dty WRWWITY T HIEHITE 23 Aarl HEY
Instrumant Mode] Serial Mo Callbrated By Costifiatm Mo,  Dus Bals
Thama +ygr e PNFE MELATYH EI0ne Grality Bgnem QRZ2-0IL0 14 Fetwmary 011

1. T renrfieanoe o trarsaiie in 8 01T
&, This tertifoate mis cortfiard on'y for S instrermer we colibraced
. This st of calbraSion wa deand scteraty s shawn 2n deew ane place-of emibracicn ok,

Calitation Resufts;
1. Repsatahility of Reading:
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Procedure Used :-
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Thermocoupia Type T.
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Cendition of this result of calibration
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Condition As-Racsived :  Used flam Pege.: 2ol 3
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Procedura Uked :-

Calipralion wers cenduelad using csilration procadurs CP-OTO2 scoondng o dorecl maasnement
mathan wilh Data Acquisiben wheh confecied wilh Resrstance Temperaiure Delector [ RTD )
The tnmperature scale uSad was based on [TS-80.

Cenditien of this rasulit of calibration
1. Refgraree slandard nstumant-

Instrymapt Mods| Sanal No. Cert Mo, Dug Dals
1 ) Datn Acgulsition 349704 MY4438217 21LME0 23 Dac 2022

2. This ceificate is vaid anly to the Itam cefbrates on dete and ploce of cefibration.
3, This cerffication is iraceadie o the inermalional System of Unit
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ki 177830 | 179267 | 1TOUG43 | 17753 1HLO0MY | 1B0.083 | 170486 | 17ELT4Y | 1E1378

Averaga* | The avorage of 30 values in wach positan
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Equipmant : Ehszinomic: Balnes
Condation As-Recelved ! Lised am
Reference : 220405420001
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2. Effect.of off center jpading

A mass ol 100 g was placed o various pasilion cn fhe pan,
The: wetighing machinm reading aror chiened = givan in e ks

Posiion1  PFosllion2  Posftlond  Positlon 4
g} ta) (9) tg)
-0.0002 00001 D.0000 00002

3, Daparture from nominal value
Balanon
A Wal Ruading
ia} tal (a)
Urikoad 000000 0.00000
o.os 0.05001 -0.0000
'8 ] 040001 =0.0000
1 1.00002 -0,00002
5 5.00003 -0.00003
20 2000008 <0008
50 5000010 -0.00010
B B0.00014 000014
100 100.0001 00001
150 150.0001 00001
200 000001 £.0001

enmslumuay
\ OG40246

Positlon § off-center and central loading
{9 £:1]
00002 £.0002

c e

Factor

{£mg) [Ty
ooie Z13
OUE ES L]
0047 11
b.ovg 205
D026 200
0048 .00
2.080 200
015 200
L83 ] 00
0.2¢ ino
0.35 200

Tioe reportsd uncarisinly of mssaursment wiss based on 8 standerd unsarsinty mullipied by & coverags
factor k| providing o level of confiderce of approcmatcly 85 %,
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Equipmant : BOD Incubator Cert. Me.: 227Wa0

Conditinn As-Recsivad : Lssed Hiemy Page: 3ol 3

Reference - 2202 044B0C-1

Resubt of Calibation = {*) Without Adjustment

Funetion of UUC® : Tomparaturs Sourco

Freah air seiting : ot Awailable

Calibratian | UUC* e Temparature Tamporature Cvorall Covermgn
Palni | Saiting | Rending sabillity unttormity | vasiation " Factar
(3] ) | ("} [2°C) (] (') | (#C) k
200 195 124 0.3 n.58 1.0 55 =

[ Calitration Menmisred Tamperature | "C |

| Puaint Posiion
1) 1 ] 3 [ ] [ 7 B 8 {rel.}

L 200 | 201454 | 20013 | 20350 | 19939 | 16634 | 19761 | 19817 | 16.82¢ | 19922

Average” : The swirsge of 50 values in soch position,

Temperature stablity : One-half of tho grestost massmum diffssnes of medsaned EMpeaturs ol any One SCHEET.
Temperature unthormity : The masimum dfeenon of massume emperatures o any senscr and the messurad

izmpersiure ot Ihe efarence location which are obearved 4l e same mo or &l as closs & obssrvaiion (ime as

possitie to delsrmine ihe temparaturs pattsm nfh-omnnmm within the chamber under staady-sisie condilisrs.

Overall Variation ; The O aof tha ! and

UUG* = Uinlk Undos Calbrabon

tmmparaiures throughout observation,

Nowg : The revodted uncertalnly of measuemeni was inokiced stabiity snd excluded unilormily -
T raparied uncerainty of messurament was basar on & slandard unoarisinty mulliplied by 8 coversge

lector K, providing o bevel of configence of approximately 85 %,
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REFORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Cerlifiente Ny, 1 SF22-016 Page 20’5 Certifiente No, :  5P22-016 Page 1of5

_— i R T gius T Customer = United Analvst und Engineering € onsultont Co..01d. (Head Office)

Relative bumidity 55+ 20 %RH Address: 3 Soi Udomsuk 41, Sukhumvit Read, Bangehak, Plimkhanong,

Banghak 10260
Calibration methud ! l2-bouse method CP-01 Bated on ASTM E273-08

Laocatian of ealibration :  Labomalory 315

Cerilfied Redercace Materials
Material Serial No. Certifizate Mo, Dive dals Taspmogt: UVl Spestophalzmeny
Abschancs Simsnd sel 4360 a5613 27 Qétober 2032 Manufacturer :  Agilemt Technalogiss
Abschanes Stgndard sel 25757 95920 22 October 2023 Model : Cary 60
Wavelength Seandard ser 13806 95916 22 Dectober 2023 Serial No. 1 MY 15210000
Wavelength Ssndusd sex 2575k 5915 22 Deaober 2023 IDNo.:  MWA

Travesbility This cetifiation i tusesbbe 1o e blemuticsisl Sysiemn of Unit nsintsined o Nafioga] Recelved Date: 23 Muy 2022

Calibragion Date: 23 May 2002

Inssirute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Bond Widthof LUC: L3 nm. Issue Date : 26 Moy 2022

Seun Speed of UUC © 90 am/min

» . - -
Scan Interval of UUC ;015 am Snbrte by 6&15 Approved by a7
{ Mr Trmawur Ritddach ) M, Cheakicla Sanpnpern §
Resolution of UDC . Phowmetric  0.0001 Ahs, Tachnlcal Mazoger Cualiry Manager
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Equipment : BOD Incubatar Cart. No.: 22TM30S Equipment - BOD Incubatar Cont No.: 22TIMI0S
Condition As-Received : Unedt liarr Page: 3cf 3 Eotdlion Abeikimd © e B Prga:2of3
Raltation S DA Rraferonce : 2204-00150C-2

Result of Callbration i~ {*) Wihout fafjustmant £1mupeury Land >

i T, it Eallbeaton ware conduciad waing » CR-OTE2 o dirmct

et with Detn Acquisilicn which conrectad wilh Resistance Temperature Dalsclor [ £T0 ).

Frash air satting : Mot Aypdshie
The lermpemiie scale used was based on ITS-00

Cafiration | UBG" 7]V Ta Ta ire Dwvurall Coveragn Condition of this result of calibration

Point | Setting | Reading atakility unifarinity ariation [ | e 1. Fiiesnion Simidar MabormT-

t76) | ey | ey feC) ('c) {e) | ey | & Instrument Modgl Sevinl No. Eort Mo, Due Dste

220 200 | 200 o% 044 2.1 0.64 2 1] Datm Aequnilicn 34E70A Mird 1021843 2204 10 Jan 2028
Calitratinn | T 1% ) . Thes conseale s valld only Lo the item calbrabsd on dats and glece of calbmbian.

Poind | Position 3. This cersticalion |s (rcastile b the Inbemational System of Unlt,

1 ] 1 [ a T a3 1T a [ & 1T & 1T 15 | 5 [ #ety Besutof Cofloration = | * ) Willoul Adustment

200 | 20080 | 20068 | 1DAAN | 9B | 19655 | t9GSE | 19Oi@ | 19.878 | 19,889 Funetien ef UUC® | Temgeralurs Scues
Ioveaga e wosen s oF 50 vions v gk oMo, Fresh air setiing : o Avaliatsa Enviranment during caflbration
Temperature stabiity : One-half of ihe grostest maximam dilferance of mossured lemperatioe 8l any ooe senaar fixisted
Temperaturs uniformity : Tha mazimam fifsrence of maosured lamperstses al any sensors and lhe measrsd Temp. (7C ) n an
tempiratune 3l (e reorence localion wiiich are obisenve at (e same ime of st & closs an abseralion Bme a8 REL Humid. | % ) = 55
posaible to delarming Ihe bsmparsiins pattam o homagenedy wenin tha camber undar sleady-£lsls conslons. G Supply { Volt ) — s
Owerall Varlation : The Difference of the madnem snd minkdmum wamparalues mroughoul chserstion.
UUC* = Unf Lindar Caliorsdion
Mol | Tha reparing inty of il wini stabiity and unidgemity

The L by af wns bosed onw ity lind by m g

Tecior k, providing o level of confidence of eppmximataly 85 %
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CERTIFICATE OF CALIBRATION
| Certifieate Nu, 1 5P22-007 Page 1 of S
Cusrmpr s United Anslyst und Engineering Consuliuns Co Lo, (Head Office)
Addres ;3 500 Udomsuk 41, Sukliemvit Rosd, Sangehak, Phreiheneng,
Baaghuk 16260
Lecation of culfbruticn ;  Laboratory 115
Equipment :  UTV-Vis Spectrophotometer
Maoufncturer :  Hitachi
Model : Li-1900
Serind No. 2021064
D Ne:  UAEWAS0062552
Reeelved Date s 20 Janaary 2002
Cilibrathon Date : 20 bananry 2022
losue Date ;24 Junisry 022
Condition Instrument = Good
Calfbraied by : i il
M Tamarwn Tanticlacts |

Tectmical Manger Cueacity’ Mecaggrr
The pablep s b & weliod vy i e ooy calbrated hom e s o s i S 6 0 S R W e iy,
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REPORT OF CALIBRATION
Certificate No. {5F22-016 Page Sof 5
Wavelengil Acenrney @
CRMs Valwes | UUC Resding Correction Uscertunty Covernge Esctor

fmm.) (.} [nm} (nm.; &

24172 30 -0.28 s 200

27945 78S 005 [N 200

15781 2875 03 a8 100

314,06 EEER] CETY WIE 20

L] LT 043 alE EX )

1850 4180 £ [ 31] 200

44554 4454 0.54 LT 240

A43.66 4533 046 ais 200

A 02 4507 L] I8 1 .00

53659 5362 kL] 01K 1,00

53798 6383 032 038 100

43138 41m 038 618 I

47250 s 000 (Bt 200

LIEE 535 AL (EE] 2

S3n.H8 £ TR 13K LK 200

s Mo i we 00

28535 5250 0.33 420 oo

E84.40 47 k34 L3 100

12072 408 -0 0.0 LoD

TaR2S AR s 0w .00

O3 LorE 017 (8] 200

ATe2E EM0 15 ] iz 2100
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REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, 1 SP22-016 Page 4ol Certificate Mo, : SPZ2-016 Fage 1of3
Fhotometric Aeturaey : Calibration Results : Without adjusument
Winelength | CRMs Values | UUC Hesding | Correetion Uncerminty | Caverage fctor D -
(am.) {Abs} (Abs) (Abs) {Abs) &
0,0000 0,0001 0,001 0.0050 2.00 Warelength | CRMs Values | UUC Reading | Corractian Uneertuinty | Coverage factor
3 07478 07421 00037 00056 .00 0] {ahs) {AD) {Ads) [Aks} L3
L0000 — prp— .0030 200 0.0000 0.0000 0.0000 00028 100
257 08686 LD T Gitigas 5 s 01,5787 0.5755 G032 0.003] 200
0.0000 0.0000 0,000 0.0050 200 1.0490 10835 00054 0.0029 00
i 0.2912 0,280 0.0016 D0051 200 CLLANEN L1M7 0.0033 0.0075 P
000 00000 PP Py e 0,0000 0.0000 110000 0.0028 2,00
o 0.6448 06403 00045 0.0055 2.00 440 ol 0.3583 0.0019 0ferds 00
1.0247 10232 D01S 0.0033 100
21279 i 00018 L00RT 100
0.0000 0.0000 00000 00028 100
s 05238 05197 0.0059 [T 200
0.9634 09625 0.0009 10,0028 200
19763 19752 00011 0,070 200
0000 00001 00001 0.0028 200
s 0519 05171 0.0070 0.0031 200
1003 09984 o0 00033 200
1.9987 1.9%4 .00 (hes 100
0.0000 0.0000 0.0000 0.0028 2,00
i 0550 05509 0014 0.0030 100
1.0808 1.079% 0.0010 00029 2,00
2.0091 20329 00062 0.0080 200
0.0000 0,3000 0.0000 00028 200
- 0.5501 05524 0.0017 0.0031 200
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Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist [

Agflant Preventive Malntesance provides factony recommended servics for your ansiviical savstems 1o
assure reliable operation gl the accuracy of vour resilis. Delivered by highly-roined and certified
servles englneens usiig geaaine Agllant parts mid Agilent F provides
everything you necd to reduce unplanned downtine and keep your systoms operating ot their peak

For more inforinoation phout Agilent Technologles serviees plense vislt our web site using the Tnllowing
URL kL swrwyye Mopd copafar cryfspn ocpan o)y Soal i st maopraer oy

Customer Information

= Customers shoobd provide afl necessary operting sapplies npon request of the engineer.
= For pustomers uaing AF applications. e inarrument shoald be nstucied i s sbodand somple
introduction system.

* A customer mepresentative should be
malidenanre procedines,

+  Any parts, not Included in the Pans Lists soctbon of this document, are naok part of the reconmended
Preveniive Maintenance servioe, nor are they inelubed in the price of this service,

o M i sysaem vegquiines tha wee of wibdicons or special procedums adfor pers foe e lsimmenl
service, then these must be ordered separntely ind charged s o repair, which muy incer sdditional

Service Engineer's Responsibilities

Oy complets, printout pages that relate to e system being serviced.

Camplete enpty Gokds with the relovan, infermarion,

Coarmplite the rebevand checkioses in the checklst ueing a *X" o thele mark *<" in the checkbas,
Camplew ¥ot Applicalile check booes i indicare services not delivared, an nended.

Complete the PM service in the arder of the meks lisied.

Camplete the Service Review section ingether with the eusiomer.

s tha

whils per the preventive
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3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
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Agilent 5110 und 5100 ICP-DES |

| Preventive Malnteausce Checklist J

o Water Flow

' Gas Flows
@ BF Genvrator
B Camera Text
ﬂf_ﬁjulﬂ-‘l\m
ﬁ' Nelut|ier Test

Ko, Theoe measarements do not form part of any specification and are for rederenee only,

| | Pre PM Sewsiiivity Choeck | Pust PM Senmitividy Chiack

| Redial Axial - | Ruitial | Aaial
[EnBIETam BN | 4an Vit | st e
Bim 357 010 nm ERBR FIEELT Ve | s, [ Vathaw
ALS9G 152 nr SSR kWY ny B T | 5 ]|
K768 401 nm SBR LR ] :| 4 %% | e

* Axial resull is nat applicabls for GBO1BAA, GB01ZAA Radial View instruments,

Instrument Test Results Table

Note: The Instrament Test resulis are for sysiems using 1CP Expen version 7.3 and glove oply,

| Instrument Teat

Result ]

Babsystem Commeinications Tesl

Air Pl

Water Flaw

| Gax Fliws

| RF Genyrator

| Crnanien Tiest

| Dyptles Tost

e
 Neatublesr test

. Agitent Technologies
Agilent 5110 and 3100 ICP-OES |
Preventive Maintenmuee Checklist |
LOP-OES Siatus Kesults Table
Note: Theme measuremients do not form part of any specificasion and are for refermce only.
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= Agilent Technologies
[-unm 5110 and 5100 1CP-OES h|
Provestive Maintenance Checklist |
8PS 3 Anto Sampler
& Section NOT Apgilcable
O Tower esels the and verify ful imi

0 Inspect X and Z axis belis for wear. Heplace 1s necossary,

O Clean X nnd ¥ noin slisle shafts,

O Using cistomer’s racks and the Agilent seltware move the sample probe to the § ontermost comers
mnird] rinse pord, ensare Ut the poobe s approcimataly conmered in U vial

8PS 4 Auto Sampler

yﬁmnww

O Clesn the spill tray, rack Tocation mes, ead frames and chossis with a damp poft cloth aod diluted
mild detergent.

O Clean the auro eampler cover panels, il cover it is Insudled, with domeatic window cleaner

3 Cheel the Mecks nel Zaiocis drive helis Bee emcks, apline, Qumnged woeth, excessive fraying coloe
chanes of degradalion from funes

O Check the X-axis, Thetn-oxis and Zanxls PFC eatles for crecka, neorvect positoring, domagped edpges
or dumaged commerion.

O Mump Tubing Replacement, Replace peristolne pump fubing. itepiace oll tubdng thar gees from the
rinse staeke w the pamp s from the Eomg (o the wasle/rinse hottles

AVS4. 6.7

& Section KOT Applicable

O Repluce vibon rotor seal

O hoeek Dings for sigs of lanks

O Cheek whing inchsting aumsampler tubing for ks or exoessive wear
O Check high fow pamp for signs of leshs

Instrument Adinstment

A Check position of Zu peak. adjust if veguined.

& Checls Argon Roti, sdiust 1o spectfiod value if regulved,
Perform Detactar Cnlllimtion,

@ Perform Tnstrumen, Calibrutlon

}I’ Hun Inszrument Porloimonce Test snd vecord results i Instrament Pecfovmates Test Results Talide -

Prast PM

,Bfﬂw systema using 10F Expert verzion 7.9 awd above run te following [nstrument 1eams g recond
the resuln in the Instrument Test Resuls Takle
ﬁ Subsysoem Commanidenthons Test

& Air Flow

[mnhn-hmnmm:.am

Cogrrright & 2021
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Agilent Technologies
Agilent 5110 and 5100 ICP-DES T
Preventive Malntenance Checklist J
General Preparation

& Discuss any specific questions or isaues with the customar priar 1o maning

B Review the tnutrumant loghoek.

D”Pﬂ'ﬂn‘mﬁ‘nﬁ‘l}l external inspection of syseem for cleanliness.

B Ghecit for proper installation of safety-rolated mrts, nxsemblies, sensors ste.
mgr rerquired frmware/soltwnre wplatis ani vely with coslomers if they would i (&

O For HP appileation systems, iFsandord sampbe imtroduction syuienm way not bstalled, ask the
customer 1o inatall fr. oe

P’::;npl:mt Performance test and roeord ressits b Instrarment Prefismamee Tint Resubs Tabile -

Inspect and clean the svstem

@ Look fur any obvious external domnge or pooblens.
Inapect waler cooling hoses, grs lines nndd power cond for exceselve wear or domnge.

& Perforn u geternl Intarnal inupectian of the system for exvessive dust pecumulasor, clem) 1€
ALY

ﬂ/ﬂlﬂﬂﬂm indroduction comporents and reennt any requirel maidenance e Service
Enginesr Comments and notily the castomer o the requited aotions regiined,

S Rewurd Ui IRSTRIMETL SPOrating comiens in the 10P-DES Statas Resulis Table,

& Replace the polychromator purge ey,
Repluce che mdial pre-opties window

a’}hlﬂm Uher il pre-pdics windaw fir SV sid VOV Buoumenia
Clhseck exhaust fow for the corveet positive extiaction s the cxbiiisg duel w Lisaans they meel
minimam specifioutinns,

B/E!puu air Inlet dust Aler.

0 Replace high eagancicy wir inler dust filer ebement i7 installed. v

& Remove sl clewn ivstrument wter inlat fleor,

O Secthon NOT Applicable
&7 Drain eocling fuid and romove iny particles from the chiliey resarvaiy
=7 pomowe, clean, and rolvstall water inlet metal meah Gizer if proseat
2 Re fill with Pelyelear Phas cooling Buid.

Clean the cooblng syatem Alr THrer and the condenser,

Copyright 0 2021

Agiloed Technodugies J_4
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Resolution Test Fass 1 l'neoon Summary
Etsmanl Wavelanglh  Specification  Wish Instrumers: Mocs! Agient 5100110 VI ICP-0ES
M {174.213 rem) £9.40 747 | Instrumant 1D GBI 1AGS015A
A (188,580 nm) s80 87 Instrurment Saral Number MY 18030001
(198027 nm) 51150 8326 3 , 7218507
Mo {202 032 mr) S840 642 . i
Gr (208,158 nm} 51340 [ ¥4 Flermyearn Veryior 1

| Zn (213857 nm} £970 e Tested By Misooh
i {220,353 mem) 5350 T2 Test Compiled On 1292021 G14:55 AM
€0 (228 616 nm) $47.20 1988 |
B (230,424 nm) S840 736 Result Summary
Mn (257 810 nm) £13.30 B52 Subaystem Cammunications Test Skipoed
M (260558 nm) =030 1450 A Fiowi T
Gr {257,796 am) s 100 TES Skipped
Cu {324,754 nm) 231500 19,08 eoar P T Shippad
Cu (327,365 nen) 59420 1.3z Gim Flowns Test Suipped
Br (338.071 nm} £33.50 2428 AF Ganarator Test Siigped
Ba (455403 nm} 544,00 3188 Cammera Tem Guigped
Sr (450,733 nm} £ 36.00 1738 s Tasl Shipped
Ba (463,408 nm) £35.00 2553 | )
Ba (514171 nmi 4200 2480 |m‘"'"' System Test Bippest
A {B75.2B3 Am) #7400 LER Fiesaluion Test Pass

1 ¥ (785431 nmj £80.00 €527 Sansitivity Test i

1 Pragson Tesl Pass

|

Page 2ol 4 Page 10f4
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i+ Agilent Technologies % Agilent Technologies
i Agilenit 5110 and 5100 ICP-OES | Agilent 5110 and 8100 TCP-OES |
Preventive Maintenance Checldlist _J 3 Preventive Mulntenaner Checklist |
& Heview the servioe wnd ang st results with the customsr. IGP-OES Parts List Table
If the fresrument rmeers was upedated, reeapd the detadls of the change in the Serviee Engineers
v W bl o S aecmsary, S mtamere [ ety | Purt deseriprion | Part Mumber | Product /Model # where used | Quuntiny Comumed |
Acelal Pre-Dgtic: Windaw 8010-580 4 ﬁ}?ﬂﬁ:’sﬂ | I
ik Pre-Ogitie Winduw GBO10-36015 AR ] |
I there s any Apesific points yoo wish 1o oty as part of prcfarming the instaiation or ether items of Palycisar Pis Coollng Fiuid (RREAZ-E0012 Agilrrs Waey mmmwi = |
imemreat for che customer. please write in this lax. 1 -
& Purge Gus Fliter Gl ik6a1 50 1 |
Al Lt Blaue GE-AEIE 1 |
High Capaciry Air Filtss R (4500 | B -
Hatar sunl for -7 port valve for
ot B4H4-600NE - _
Ttor sl for & part valve B
o T | s B4TA - |
Rimse anlation to rl.nnu station
25mm id 2 I ﬂ“iﬂ'm o BPE - !
Burt connector Lheme-1 gaun 10 OB TR 24 RP54 | -
PYC wiste tublng Bme od x Smm 2 |
W Zn a8 10-80128 BpEd |
| N— — - SE— ——————— A Parts may be req: from stk
Other Imuortint Customer Weh Links S RBLBikEl RN EE) I
2 meks dlrive bl 047 | -
Hnw o get informetinn gu vour prodeet: .:x_h_‘ i S K b o = E‘;
Literntire Lilirary - g e nglien o m® iy biiar=enda Lol 5 10HE000 srEa -
gssllinER b — — —_—
8 Need wn know more? - i ey agieat e sineslal ety
2 Need wechrical suppors, FAGS? - hotp: wmve glent comepue supTordiendinaliep.ong
9 Need supplles? - mnwailyaiormthen 1eples Fur HF applications. ask the cusiomer o peinstall their sample introduction system.

Leave system in an Wle siate: on and purging

1 I" Guidanoe: If the FM service i performed prioy to 8 qualificetion sevvice. then use the guilification
—n i) prroicedure i o gulde for finnd instrament st ug sl chisckiat.
Aot 7T Ahen  Qr'ong Service Review
. g Lhe PM sticker to thee system or instrament logbook based on e customer’s regussl
Document parl number: GE114-80075 Complete the Service Engineer Comments section below Uf there aro sdditionsl commenis.
Tssumct: A March 2021 Revisbon: A01 Cupyright @ 2021 Agibent Technoloies }._J lumned, 4 Mareh 2021 Beviaben: 401 Copyright € 2081 Aglient Technolaghs
Page8afd _J PageTolfB
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Instrument Model
Inglruement 10

Instrurnant Serial Number
| oftuars Version
Fleitwars Version
| Tosted By

Teal Completed On

‘Result Summary

| Guaystem Communicalions Test
Air Flow Test

i Wit Flow Test

Gias Flows Teat

RF Generator Tesl
| Camera Test
| Dptica Test

Adbeaniced VEve Systam Test
Resnhition Test
Sensitivity Test
Prclsion Test

Dptics Teat
Radial

Intensity E208138

Waelength  737.212

| Resslution Test
Elemant Wavelengih  Specification  Width
M 174213 nm) £8.40 7.22
A {168 963 nm) B2 615
Ci183.02T nm} s 1150 B.22
Mo {202,032 nm) S8 833
Cr (205. 758 nm) =13.40 a2
Zn [213.657 nm) =0.70 Ear
Pl (220.353 nm) 3950 Tz
Co (228,816 nen) 1720 198
Ba [$30.434 nm) & 6.40 746
Wn (257 B0 Am) 51330 EY]
Mn (280,588 nm) 52030 1418
Cr (287,716 nmj 11,00 T80
Cu [F24 754 nm) = 2500 1892
Cu (227385 nm) %1430 1122
Sr {338 071 Am) = 30.50 2429
B3 (458 403 nm) £44.00 aea
S (480.733 nm) = 38,00 1764
R {403,408 nm) £36,00 25.56
l Ba {514,171 nm} 4200 2475
| #e (B75.283 nm) 57400 59,16
K [PEE.481 ren) £80.00 63.18
\
|
\
{
!
i
Page 2 of 4
L)
ienerylumugu
Pracimion Test s N
Fntinl
Elment Wavelergin  Specification mw
A (188580 nm ) £2B0 o8
S (155,078 ey £ 280 LEL]
2n (213 857 nm) £150 k)
P (220,353 ey %260 ot
B {257 810 i) 2140 045
M {25152 ) <150 na1
[ (43,408 ) 5180 (]
¥ (756 281 quri) <150 "
Autal
Elsment Wavalength  Specification m::':isn
As {188,580 nm) 5150 051
e (196,026 rem) 5150 073
Zn (205,200 nm) 150 0.30
&N (213 857 men) =180 0s
G (234 428 nm) 5150 0.38
Pl (220 353 nmyj £ 1850 028
b (257 610 nm) <150 683
| Cr{257.7160m) 180 0.30
Cu (324 754 rm) £1.50 £.54
Al (306,152 ren) 5150 a8
Ha (483,408 nm) 150 (178
K {766 481 nm} 5140 088

Paged of 4

Aglent 51000110 VDV ICP-OES
G801 1AGE 5A

MY 1B0A00G1

7.3.1.9507

3442

Nukson L

T2B2021 12:065:48 FM

il

kipped

ERRET

Auelal
5755042
Taraz

st i

Fage

Told

weneslunauny

Fezatig!
Eloment Wavelongth  Spacification  Maethod  Faio Standam Eriank
A5 (188580 nm) 2480 SRBR. 1672 1nna 424
S {186,026 reri} E4L0 SRER 1191 17 Ba2
n (Z13.857 ren) =420 GRER 083 00082 1466
P 20353 nmi) 450 SRER 181 528 178
M (257 810 ant) = 35180 SRBR 14152 DRS00 2 53648
Al (386152 nm) &34 S8R 8 49838.0 EBTBS
B3 (493408 nm) =340 BHR 181 1960414 THOBES
K (765481 nm) =18 S8R B3 1010784 16146
Madal

Eloment Wevelongih  Speclication  Micthod  Ratio Sandard Hlark
A {1AB.BAC nm) 22080 SABR M8 32942 L]
Se (198026 nm) =150 meR  He2 38307 w2
2n (206200 A} 22340 BABR 12033 140:48.1 LEr R

| Zn (213,857 nmi} =140 SRER  TESE1 171331 ams

| Cd {214.430 nm} =420 SAER O848 1205383  AMEa
P (2241353 nenj 3200 SABR 83T 137182 5682
Mn (257610 nm] = WE80 SRER 308847 13948440 180T 4
Cr [267, 7118 nm) = 1048.0 SRER 44421 1744203 15151
Cu {24,154 nmi) =180 SBR 807 3746016 T24R0
{398 162 nm) 6.0 S8R 157 ITHEIRI 16THOA
Bai (4831408 am) 2600 SBR AT TOHEESGE  517ZA3
¥ (THE 481 raw) 2240 HBR e 19831078 467465

|

Page 314
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Ay Aclsl Flow  Back
Target Flow Pressuna
200 183 0855
Plasma Aciug] Flow  Bach
Targat Fiow
200 200 113.88 100 17a 24.24
RF Generator Test Foas
| RF Pewar Supply Test Pragad
| RF Power Supply (V) 141 478
i
RF Osotator Tesl Passed
WF Cracilator Freguancy 25874
{MHz)
‘Werk Ciol Cuarant (A} 450831
RF Powsr Supply Cumrent () 2.000
| Camera Test Pass
i Imiegration Time  Standand Deviabon  Shatus
{rms)
| Elecironic Offset Test 1000 5261 Passed
| Dark Current Tast 000 a7 Passed
Ariay Test - § 0024 Passad
Linearty Test 0118 Passed
Page 2ol 2
W
tenmilumugy
Precision Tust T Paa
Radal
> Value % RSD
s {1BEEE0 nm) 5280 138
S (196,026 nr) =260 0.91
Zn (213857 nm) =150 0.36
P {2200 353 nm) %280 044
Mr (257 610 nm) £1.60 43
A (X496 152 nm) =1.60 o3s
Ha (492,408 nm) 1,50 osa
K {788 401 nm) £1.50 0.8
Mxind
Fl E W alh Measured
iatue % RED
g (188380 nm) 2150 oE
Ba (186,028 nm) £150 042
2 {206 200 nmj 5150 .36
&n (212 BE7 ne) £1.50 033
Cd (214433 nen) £1.50 o4
Ph (220,353 nm) £1.60 s
Wan (257 810 ) £1,50 [-&]1
Cr (387 T46 nm) € 1,50 025
Cu [324.7%4 nm) 1,50 at
Al (396,152 nm) £1.50 0.44
B2 (493408 nm) <150 073
¥ [786.481 nm} =150 087
Fagedcia

Insbrumend Modal

| Instrurmsant 1D
!IMNMMIMW
| Softeams Version

Flrmwang \anstan 3847

| Temted By
Tost Compleled On

IMI‘ISMU

| Bubsystern Communications Test
Als Flow Tast

‘Wator Flow Test

| Gas Flows Tent
i RF Generaior Test

Camem Tesl
Oplica Tast
! Advenced Valve System Tes!
Reschulion Test
Seraitiviy Test
Prectsan Test

Subsystem Communicatlons Test

Bir Flow Tast

16.00 1800

Water Flow Test
|

Mukeen L.,
12WIET 13410 PM

IR Alr Flow (relalive T Air Flow (relatve

Agitant S10005110 VDV ICP-OES
GBO 1 ANGEDTEA
WIY18030001
7.31.9607

giffid

g
i

RE Waler Flow(Limin)  Camera Walar Flow  Water bnlal Temperature
(Lfrmin) ey

168 1.38
[ Ganitviy Tect
Hadal
A (188 860 nm) 4RO
S (190,028 nm) =410
Zn (211857 nm) 214210
P (220,363 nm), ZAB0
M (257610 nm) =35180
A (366,152 rm) =34
Ba (493.408 nmj =30
K (788 481 nm) 218
Axial
Elemart Wavelangih  SpeciBication
A% (1BE.GAD nim) =208.0
S (195,026 nmj 2 158.0
Zn {206 200 nm) FEM0
In (213 85T nm) =130
el (214 458 nm) 42270
P [220.353 am) 2300
W (247 610 Am) = 108280
Cr {267 716 nmj 10480
Cui [324,754 nm) =180
Al (396, 152 nm) =80
Ba (453,408 fim) zELD
K [FEE.481 nm) 2240

T8
Methad  Ratio
SAAR 1548
SRER 1174
SRBA 41328
SRBA 1064
BRER 118338
SER L)
S8R 1264
SRR &7
Matnod  Raln
SRER 2975
SRR 2602
ERER 1205.8
SRR BS0.7
SRER TEE.3
SRER BOET
SRER Al g
SHER &01BS
S8R 675
ZHR 185
SBR 2338
SBR 446

12423 ELH
12568.6 e
E2402.6 15653
2142 178.8
281301 B4TE

LUALEER S SEG2E
21528168 100322
Tores.r A80TEE

Standard  Blank
40548 1704
47940 086
1623 1503
2008168 57
14EIZTE 3504
15244 5 GRA D
1493002 8 1BFES
10H000.6 15326
AaFIEERT T24BG
1[2pao4.8 184
11BB20154 SD714.8
ZHEUTA4  ABEETE
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wenmlaimugu



e METTLER TOLEDO

Watler-Tokeos (Theltand) LA
IR < S L P Sarpens T SubioDoal 1

R O 51 Bargek 12080

®m HANNAN
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Cortificre S MIT-2300-0184

I instruments Pagu bad 3
Regilt of Calibrution :
Calibration Unit Under Uinli Under Teapersture | Uscertaluty af -'I
_I'alnt Culibration Senting | Calibration Reading Seability Mnm-mut |
15000C) | #o) [ 15060°C) 0 | sawen
Culitrration | ) Average Staminrd Reading (*C) i
Point CT) |

1512 5Lz

15415
n 4 5

1505 1504

486 D 0N
W TH S s Budpontifer  oom ‘:_ﬂﬂllﬂ:
Accuracy Calibration Certificate
Cusiomear
[ Unige gy pnc Erginesry Corsuliani Ca.. Lud
e 3606 g ek & . ek o . Hang Chak
car Ao B _ - Censct s o
T | Pl "ﬂ!ﬂ S -
S { Provinoe
o Lo H iR
Weighing Device
[T Mgtier e inmteman Ty ‘Wrpng imtusten
Mot MESIIRDY e Hamber LIAE.MIC. 008-206
B BoRrgimat Torebt dod = L
ity e Tustaknad Ser o Ly ..
Floan X Tarmingl oot e ¢ .. S P
[ — Tslanca Fogem (7 "
| 1 By nneng
Procadurs
Cabivari &® (asceloe EURAMET ogr i v 4011005

METTLER, 1OLEDG vears Inarurgon: LR .
This cal brwlon CEnECAIE DOTIAING /O RdRLT i e 1 Ad Fouil Coleai Ch M0 Ag LIt cakbralom eas patimmad Daceyie e geeos
weiwd forst reinid Pl et A Fouded o Srmadie. TRerainen, remn o A el oormmsposd t Ag Foond

The SEn ity R of e s 1 TR Wi Siused Ges CoRlE R s A bl wegn

i nperaus win ELIRAMET pg- 1l [ U005, the te oty wmen ssleciad £ miflec e speuiis s of his selghing 0Bsee & 5
WEEITITG G ABAIE NI ST R

ld.Fn:I | MH.“. el 23080 | et 400% End;nl_ﬁ
P Cattwution et (=12 -"‘ —
Juy L Curumioes Dl - .......
i Dl
Apprves Sigranry:

i R TR LR S

"'“Z':Z‘::“.'..“:.‘:.‘:“:'”'lnnm'tﬂanu

et e UL
e L
P o T

| W | 1s0s

1<rn ]

Tie repuwtend imcenininty of mossureman wis hascd on Gandard umnq-n-dnphndhn covirnge fachar
k=2, providing a beval of cenfidenes of upprosimetely 95%

** Fnd of certificae ¥+

EnasiNAILUAN

| | = HANNA

Cemifiaic M 1 HIT-2700-01 &4

Liinstruments [
Condition of this result of cablbratbn
Helerence Standurd hnlmuum
Iﬂlmull ] M serhl “u, Certifical Traceahle
| | Techmibogy Prasmintion
1 023D 10 HTIET
i WIHLSM | Amsocinting | Thailaub-Lapan )
Referencs | Procedore @

This oymipmeni was caliberion by conmarisn m e reference standard (Standard platirsim
resisanee thormnmetir) whose neourmey’ s traevabile e the natianal sanidard, (e calibuation wes perfonmed
by peneeating e specificd warking point. of tempeminte then recorded (o Kanporatuse. reading: values
syabna (e seference Slandard sccerdng 1o Hon Calibetion Laborsory: work bstiuction Mo 14|

Thils temperisure seale osed wak hased on 7T3-90

Al dain sheom balow were ss-meoeived values withuu sdjusimen,

SITE CALINRA THIN

oloJololo]l
OOOO®
OO
POOEE
PE®OE

wnaslualuns

HANNK

|“f f“ instruments

Page: fal §
CERTIFICATE OF CALIBRATION
Equipment ¢ 03 Test Tube Heaver
‘ Mueter Maodel 1 HIRISSO0-02 Serinl Ne. : 10 ESDN
Alanufaeturer : Hanaz Instrmments
Alagledm Raimania
Condilon As-Heceived @ Uised Produ
Reference REIH234
Custarigs mume ¢ United Analyst and Friginocring Consultant Co., Lid,
3 Sof Udamisaik 4 1, Sakbumvit R, Bangehak,
Phenkbaniig, Bangkoi 10060

Received ot : 21 Febmaary 2023
Calibrate dore t 1 March 2022
Lisue dure ¢ 2 hareh 3027
Amblent Temperature = [ X530
Retitlve Humidiy = LEIER R T
Calibiruted Losution @ Hanna instramnts (Thailand) Lid,
Calibrrated by 1 !/ 'fl“:‘ "__ Appraved by : _‘f"f ;:_-_

M. Piclsit Poithong Wlr. Aman Sywanchaisakul

Calihesibin Engunesr Authorised Signatary

12 HANNA
£ Thmkana | Linie

This cermificans was eenifed anly for the st we calibraivd
Theis rewut of calibratian was found securare on date and plice of calibratinn wrdy.

Hanna Instruments {Thal]and} Ltd.
APRAT AL e B vttt 39, Kool sphoek B, § e,
Becaoeany Tangenk UGN Tel 013501441 09 Fax 025 140

Crtithene S (T7T-X0R01 82

** This cenificas may not be reproteced stber than |a Rill, cxcept with e ror writren =
sppeovial of the heed of Hanna lnstrement { Thailand)

mnﬂiuﬁ_mqu_




Cunmie Cantiene D
Trps 808 a0t 205 TH

METTLER TOLEDO

Measuremant Uncartainty of thi Walghing instrument in Uss

CaTvmion Cerploatn O
THIDES005.04 07 73-A0C-TH

METTLER TOLEDO -

Sore bs T aspancag unce ey ol EeE ' wse. Tre kel sriae vsed-or ine sstimaiion of the ymceramip unde o slgemiien &
5w wroory of motzgion, The vare B s pradasil B A8 ad 2iieh n DE ol ol ek o e device

Tmwpn s et e e it o R T Tar SR U ad -1t
TETRATLE BTN 07 278 F INE SRSt On B AL TERIUINTEA SroaTECTY 1 g e
Lyt o Linemy SSusion

1 naong g Uyr 17wz g ARmpY - A ] )

T gt Uiy #ace iy of Ty bnesmgscn. tuage e o oediony rommeng reessoremesl poes e E i ised of 55 o B
TR BTN I G et $TE RPN S St LRIl b ol M DT RGN

Anslon ure Fukriss Meks e L ooraiy 0 Use B venous el iegeadons (Esomekes)

Test Equpment

Al waghis vsae! I Fi Do gl LG B ecnslile s v arsl o 1SaRese iendsiss The weij i wies cailbiries ard eacied by
T AL CA Y B,

‘Walgsl Sef 1. DML FY
gl B na.: WEEE Cime o lanse: a2

Cmtfrzain My == T FL SR Coarmaion Qs Caw LI

ey S 2 O B2

"wisgnl Bat . . = Dk o e FerTl

it Mo CIESELEY Eamaidhin Ch st Hdig-2001

T Hygromamar

Enarrrans ths: invny . P =t o LR A N

Cendmae Mumas AL Catitwatian Dui: D 5. =
Remarks

FACT niffusimen funcu iy acToed
Egumurned oim il e= Sood
bzl coliuuion porzdig |3 weslney recete
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Page.: 1 0f3

Certificate of Calibration

Equdpenant |
Manufacturer ;
Model :

Serial Ne. ;

D No. :

Submitind by -

Lecatien @

Ancaived Order :
Calfbration Date :
Ambient Ternperature .
Relative Homidity .

Callbrated by :

Approved by
[ JPorminipas Tameyskut

[+) Matee: Bulknsea
) Suwil imial

Issue Diate :

Inzubacar
Mamman

PP 260
VE1G.0066

UAS MIC O3272858

United Aratys: nd Enpineoring Consultant o Lid
3 5o Udommsude 41, Sukhumi: Road,

Bangehuk, Freschanong,

Banghok 10283

Mizrobiciogy Laberatary (302}

3 Mmy 2022
5 May 2072
(#+10)%
(5020 )%

Proscne Hishib

Rl -
Asproved Signatory

11 May 2022

T Unoertaintjes are for o confidence probabiliy of sppronimoselr 3575
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#

Equipment : Autocloye
Condilion As-Recaived :  Used l=m
Relaranee : 2207 0M500C-T
Procedur Used -

Caliralion ware conducied using in-hause

Carl. Noj: ZETHI 121
Page: 2043

CP-OT0S | gireed

measuramant madze with Oota Acguisiion which connacied with Thenmucoople Typs T

Thex lnmparsiune ecale ussd was asad on ITS-80

‘Condifian of this rasull of callbration
1, Referenne slandand metnumear -

Irestrument Madal

Serlni No. Cort. Ho. Due Date

1 } Dot Acquisilion JHIT0A MY 4A0R0450 TS 8 Mar X023
2 T corlificate is vald only 1o ihe dom cslbraied on date and place of ealbistion
3 This cerlification i3 eceaties (o he IntermaSional Bvatern of Linil,

4, This resull of callbafion oo | ¥

for the ot goods and melodkal which

eould ba infocled wilh organisms cataganised us Hozard Group 1, 7 and 3

[ = Gategoazation of pathagens eccording fa harard and cabegories of containmen, socond aditicn, 1930 )
It does ol cover aulociaves for use with mateisl infect with orgnisme 0 Hiand Goup 4, for whicn
cornplete containmenl 8nd sledizadion of injected condansale |z considared In he ersanlial,

Thin resll of calibration does no! appsy fo slerszes o disinfecion e for meical, denlsl, pharmacesical
ar velerinedy purpases which e dvecly concerned willi palierd cars, or those used for fabdes subjocind
werizalon which are mouired 1o bo diy &l the end of cycla.

Hesult of Colibration = () Withot Adjusament

Funation of ULIC™ ! Temperahies Suwca
I Environmental
["C) | (%AH )| (el

Beginning of Catlration | 29 4t 220

i d of Callbration £r) 44 am |
1= |Center of chambar Z2-uTC-m |
1= !Twmmmsem FREN e
3= Fxhausl port T3

wnanslumugy,

Equipmpnt : Aulnsiavn Cert, No.: 22TM" 121
Condition As-Received ©  Used llem Poge: 3¢03
Relerence ¢ 207 OMR0OCY

Fesull of Cafibration = [ * ) Withou! Adiuatment

Operating parameter Set ; Temperatere = 1128 G
Sterization perlod= 15 minute

| uug- uue* Mirerage” Fressure Coverage
]Ellnrlg Reading | Posltion | Standard Resding Frakitty Remding Hasrtdny Factor
ey | oty | | favey| (wesy | revey | n
£ 116.523 |
e 118 r S | 116 568 | oe ave 0. 2
- ] | 116440 ]

Opeiating parametar Bet ; Tomperature = 137 T
Stedlization peried = 30 minute

e e Avnrags® Prassurs | Cowerage
Setting | Resding | Positon | Standard Reading |~ | Ruaging |- " | Factor
["e) (%) ["C} (£°Cl) (MPa) | [2°C} k
i 122500
iz 122 : 22837 o | a2 | om 2
3 =

Average® : The averaqe of 30 walues n aach postion.

Stabifity : Cne-hull of the groates: maxmum diffarence of measred mmporature 21 any e b,
LUS® & Unil Urder Calteation

Note © The mpored uncertainty of meesuremen! was included slabilily and secluded undarmity .

Thes repanied uncertainty of massuramant wes hesed 01 8 slangard yncariainty mulipled by 8
coverage foclor K. rovicirg a leve! of ceafidances of approkmately 95 %

-0ide-

mm‘lﬁmu*h

o m -

N
TECHNOLOGY FROMOTION ARSOCTATION (THAILAND-JAFAN) %
TP ATE SERY 08 3 BOTIPMINT CALIMEATICRY AND TN PSE: SEIVICTS u@
SRR TN AU AR ALY NI T8 L SR AN AT A LA I, A
HE-TE-TR A
LA ST AT PR A

Gaorl. No.: 22TM11E1

Pape.: 1003
- s
Certificate of Calibration
Egpuipminnl © it lave
Manufactsrer AP
Model : CL-AnL
Serial Na. ¢ Boriag
I Na. LUWAE. W C. 012560
Subsmitted by ; Ureae Analyst and Ergineering Consullant So Lid.
3 Sol Udomsuk 41, Sulnumit Foad,
Eangchak, Phrakharang,
Banghok 10260
Location : 301 Roam
Recelived Order : W duly 2022
Calibwation Date | 11 duty 2022
Ambient Temperatore : [HM=10}C
Rmltive Humidiy 130130]%
Callbirated by : Prachus Hiahb
Approved by : WJL,, ;
hpprovad Sigaat
l}p! Pomibipga Tameyakul
{7 } Males Bufcuea
{ ) Sumit mjai
lasue Dol 18 July 2022
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Equlpamant 1 Waler Balh
Condition As-Received :  Used hom
Roferance ¢ 2202-084800C-5
Procedure Used -

Calbralion wers condumed ysing in-house calitralion procedus CP-OTO4  according 1o direct
meamummant memnod wih D2 Acquesition which conmicted with Industisf Platyum Resistance
Thermomsisr { IPRT )

The temparakire scake used was based on ITE-A0,
Conditian of this resuit of calibeation
1. Reference standand natrument =
strument Mods| Serfal o, Cani. No. Dus Datn
1) Dala Acpiaion J4ET0A MYS4D5TEIT 2L 20 dul 2032
7. Treg cesficais @ ualid onty 1o ihe tem calibaled on dale and place of salibratian
. This cemmilication is racsabie W the Inermabienal System of Unil,
Resul of Calibration ;- {*] Without Adfustment

Function of ULC® 3 Tempsataiua Soures
Environmantal AC Violtage Supply
"G} [%RH ) [ Moty
Baginning of Callbraten 2 B 228
Finished of Calikratlan 56 B
Hef, Sid.
,/- P £
> i aition 1D N
i 1 TORC143
L 2 TORC144
e 3 TORC14S
x 4 TORGC 148
/’/ Sirai ) TIRC147
« Mk
Lananslumuga
a 109ECS3
Equipment : mzubatr Cart. Mo, 22TMET2
Condition As-Recoived : Uped llam Page: 3of 3
Raoferance ; 205000300-3
Resuit of Callbration ") Withou Adjustmant
Function of UUC® : Tempersurse Scocs
Freshairsstting: Nl Available
Calibration |  Lsc* e Tamperaturs Tamperaturs Oweradl | Coverage
Point Setling | Raading stabllity unifarmity Varlation | Facior
te) | (=) | (%) 12} 1) (e) | tse) |
2450 50 250 21 LR .33 030 2
6.0 380 60 arT .86 1.8 a3 | 2
Calibratian Memsured Temperalure { “C |
PFaolrt Posiiion
(*Cy 1 2 1 [ 5 | @ T ] # {ref.)
=0 25231 | 25146 | 25127 | 26113 | 24888 | Meee | 24533 | 2507 | 25047
6.0 35637 | 35235 | 36130 | 36515 | 36928 | 36845 | 36630 | 36761 | w13

Avarage® : The average of 30 values in aach ponifian.

Temparatune stability : One-hall of e greales| masmom difeence of measured lemaerabire b any one sensor
Tamparatuss uniformity : Tha maximum difference of massured lemperabures 4f any senaces and the measurad
tammpserahurm Bt th relecence ooalion witlch s obssrved of e same Bme of af as clese an cservalian lime as
passible ko tha patinm or b ity wilhin the chamber under sfesdy-stnta condifions.
Owerall Wasiation : The Diieranca of he magimaim and mini measued TS ohaarealian
upc® @ Uit Lyder Calbmation

Mete | The regorled uncertainty of maanuramen| sas ncuded stability snd sxchoded uniformity

Thas reparind moerdainty ol mansuremen was bassd on @ siendssd uncenaingy munighed by & covernge
facton k, providing m lewl of confidence: of spproximalsly 85 %
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mnm‘lu'm% ,
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f.‘:_-\}-.‘l:'-{—"\
TECHNGE GGV PROAVDTTON ASSOCTATIN (THATL AKTR] ATAN) 5
CUILPOR ATHR ALEYICES 5 ol i CALimd TiUs aMih T ESTfer sl vilEa d‘—_-"l\h\;-'
T P AN ROV AL IR e L AT R R O [ e
b e LLCH
TR BN Sl AL BB

Cert. No.: 22TM332

Certificate of Calibration Pago:: 1 of3
Eguiprnarnt ¢ Wler Bath
Manufecturer Mammert
Moded ; WNE 14
Sarial Mo : 14180814
0 He. : UAE MK O20/2861
Subsmitted by : Uinlied Ansfpsi sne Enginsaring Consultant Co,Lid,

3 S0l Ucameuk 41, Sukhurmwit Road,
Bangchak. Shrokhanong,

Banghok 10260

Location © Micrebiclegy Lakbomtony
Receiven Ordar 17 Febnuery 2022
Callbration Date : 17 Februay 2022
Ambient Temperature (0T
Relafive Humidity (%30 %
Callbrated by 1 Suwit Imja

Appenved Signalory
| A Pomitiaps Tameyskl
1+ ) Malae Buteues
lssue Date : 22 Fabmusry 2002

The Unicemudilles sre fur o sonfid

= .
nmaluaruas
A L038038
Equipmant : Irubmicr Cert, No2 Z2TMETE
Condition As-Recelved :  Llsed lem Pape.: 2 cf2
Raferonce © 22080003003
Procedure Used :-
Calibration wars conducied using i CPOT0R g 1o diract
mainod wilh Dats Acgulsilion which with T Detectar [ RTD §,
Tha temperatume scale used was based on ITS-90,
Coedition of this rexyit of catibrglion
1. Referance standard Instriment -
Instrumen Model Serial No. Cert, o, Due Data
1 | Daila Accuisifzin 4ETOM MY A08TETT 21110 20 Jul 2022

2. Thils eexiificats i valid orly o the fem calbvaled on dals snd place of caliwation,
3, Trin ceviification s traceabls to the infrmatonsd Symten of Ui

Rosuitof Coliprafion = (°) Vikthout Adjusiment
Function of UUC* : Temporabire Sourco

Fresh air setting : Mot Avrilabin Environment during callbration
gining | Finished
3 3 Teamg, { °C ) ] 7
! 1 REL Humid | % | a2 57
1 B AL Supply | Vall | 21 721
?q £
" jhe | .| Ref.snd
§ ;'i e 1D No:
WG Ton e / 1 19-15ATD41
it 2 18-15ATD-02
e B 5
Probe Installation Detalls : Dimansien of Chambar S, SO 1
A= B0 tm D= [+ m 5 _f)—l_ﬂﬂ_'!:l?:(ﬁ_
Br %0 cm W= 080 m it 2i-1ERTO06
o= B0 om = o m _;_ - _'_5.‘.‘.5_'?.'{‘?_4'_’.
i __8 | \esATD08
ERye om aw Dyel) | 1815ATDO0 |
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Equipmant : ‘Waler Batn Cerl. o 22TMIE2
Candition As-Recefved :  Used llam Page.: 3ol
Relerence : IR0 008
Resull of Catlbration = | * ) Wilhout Adjustrment
Function of LUEC® : Temparalure Seurce
Calibsraian [T uuc Avnrage’ Giandard Reading { T
paln Eifting Reading Position
(<) £'e) ey 1 ] 1 4 5 [ret)
4d.5 445 445 dd SaE 44 51T a4 513 44 537 44 578
&0.8 SO0 ] 50088 60,051 50.036 SOLCET 50 gaz
Callbration Coverage
it Uniformity | Statsity Uncortainty Fastar
(el 1) (£'C) {£%C) ¥
44,5 .10 0,043 015 z
5801 aii 004z 015 F

Avarape” : Tha svarege of 30 values in each pesition.
Uniformity : The mammum diffierence of measwed bmpeiums at any sensors ard the messwed snoeidine
ot tha reference ocallon which ame obasrved at the same fime or & as doss an obasrvadion tme s possihbia

1o determing \he lamparsture pallem of hamogensity wilhéa the chansier unser siady-sfate condiions.
Stabliity 1 One-hall of the graates! maximum difference of measuned lemparabirs 31 any one proba

LIFC™ @ Linit Uincar

Caltration

Mole ; The repoted uncertainly of memsaramen| wes incutied saabiflly and excluded uniformity

Tres reporiad uncarlaity of measursment was bassd en & slancard uncardainty muliphe by 8
coverage fatior B, providing o level of confidence of sppraximadely 85 %,

-aln-

wnanslaiaition
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1] [hgaition, Hyrltioe Genemtion At nie Aliarition
Spectrometic Method™

2 Dgerstion, Inductvoly Coupled Plasena Method -
Digustian, sk vy Coupded Plesms Menoa™
LiguikLigue! Etracton, Gas Chinmatogmphic tathod ™
Lt gt Extraction, Gis Chmamstosaptec Methad ™
Lingid Liguid Baraction, Gas Chiomatosepnic Motrod™
Liewid Liged Extrartion, G Chicematogschic dnthod™
L) 5y BOD Tew, Azide Madficalian Mithod™

20 5y BEIG Teesd, Meribaeie Flectnade Metsod™

1) Digesion, Deect ArAcetyiens Flame Methog™

2 Susiian, Elodicthenmal Atoene Slsorpiion

Spet irornmirc Mathod!®

) Digarvion, nchctivily Coughed Pusima Method ™

L Closid Pefi, Titrmetsic Methos™

2} Clonect Feftun, Colprmes Maibod™

2 Clpen Reflur, Thrimesrc Method™

Liguid-Linuid Extrac tior, Gas Creomatngranhic ke thod ™
11 Digestion, Drect M-S eiylere Flame hethod

2 Digestion, Flechesharmal Atemiz Absargtion
Spactomatrc Metroc |

3] Digention, Fuctvely Coupled Plasma bethod™
AL winighsacOndlirats Soectrophonamensic W hod™
11 Cegestion, Direct As-Acetyiune frrs Moshod™

7] tigestion. Eloctratngmnal Alomic Alsoriion
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