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pH - APHA, AWWA, Part 4500-H B. (Electrometric) 6.0 7.1 6.9 5.0-9.0
S8 mg/L APHA, AWWA, Part 2540 D. (Dried at 103-105 C) 600 22 18 <40
BOD mg/L APHA, AWWA, Part 5210 B., 4500-O C. 446 26 16 <30
(5-Day BOD Test,Azide Modification)
TKN mg/L APHA, AWWA, Part 4500-N,, B. (Macro-Kjeldahl) 274.40 35.68 25.20 <33
Oil and Grease mg/L APHA, AWWA, Part 5520 B. 13.00 <5 <5 <20
(Liquid-Liquid, partition-Gravimetric)
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3. APHALAWWA = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, .’.er edition, 2017.

Reported results refer to submitted sample only.
Test report shall not be reproduced except in full , without approve of the laboratory.
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Fecal Coliform Bacterial MPN/100mI MPN Test 2.8x 10 20x10 22x 10 -
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3. APHA, AWWA = Standard Method for the Examination of Water and W astewater, APHA, AWWA, WEF, 131‘ edition, 2017.

Reported results refer to submitted sample only.
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CAL

{ Babrate 1 Co..Ltd. i

T hdoo 2, :,ul.b:.:‘ram' 2t 3 Re, Bengpopd. Pelis
“To02,068-621 1 Faxd02) 95643155, e-mail ; exlibrateck,

wEC-TISI-TISt (U2
. Menthebir 11120 SALIERATION 053G

catwyalios som. eatibratech .cal Fhotmail.com

Certificate of Calibravion
Cerlificate No. : 64-4(0532-1 Page : 10f2
Sutimitted by : Speeial Lab Envi and Consaliant Co.. Lid,

4791 Moo 3 Thambal Tha-it, Pakkret, Nonthaburi 11120

Equipment - Water Bath
Manufacturer @ Memmert Model :  WNB22
Range : MNa ' C Resolwtion 0.7 " C
Serial No. LR20.0200 IDNo. :  LB-Eg-04}
Environment : {1 st calibration was cayried ot at the Laboratory, Special Lab Eavi and Consultant Co.. Lid,
Ambiernt Temperature (290w 3.0 °C
Relative Humidity : (531060) %
Lmne Voltage : {226,010 2265V
Bate of Received 20 October 2021

Date of Calibration : 4 Oetober 2021
Darte of Issue : 20 Qctober 2021

Calibrated by : Permpen Chanpu

Calibradon Method This insirumant was calibrated by In-house method CAL-M4006 based on ASTM E7135-80

The temperarure scale used was based on 1T5-99

Reference Standard Instruments : This certification is traceable 1o the Intemationsl System of Units
Stzndard Digial Thermometer with RTD probe

1D No, Ceas. No, Due Dare Traceability

200028 & 200031 64-200433-| 07 Apr 2022 Natiemal Institute of Metrology Thailand (INTMT)

/’ -

Approved by : () ,\//

{ Bunjerd Masri )

Supervisor

Tae Uneeriainties are Tor 3 conlidence probabilitv of appronimately ¥5%

EAEE

This cerificale miay not be teproduced other thon in fult except with the prior writien approval of the Calivratech Co ,Ltd. R

S AL-FOD31-03
==t
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C dibratech Co.,Ltd.

T Rdas 2 Sukkaprachosss 3 R4, Bangpaod. Pekbired, Moanthaburt 11126

SRR eHA-521 1 Fan 021 B30 55, emait colibratech. caid vehoo com. talibratech ool @homail com

. FR S N N T
¢ : T T
L vy L A EEDITOLEON

Certificate No. : 64-400532-] Page : 2 of2

Rault of Calibration :  Withowt Adjustmen
LLC Condition As-Received : Goad

Funcion:  Temperatare measurement

= oo

m

A
IS
3

Frang
Test Seuing Indicating | Measured Temperzture ¢ “ €)@ Sensor Measured Measured
- Uncerainty

Pomt | Temperature | Temperature o Uniformity Stabiliny
AN O 0 l 2 K 4 3 (= Ci (" Ci ("Ca
v B2t AZT G1r3ler st lotei [ a1 e2]ain3 0 a.0% (1.4
[ x50 SE NI RSl YANT | Siad | naEn ) w3 K7 018 fiin (.03
as Yy i EARY Sl EA L0l 04 B2 LUz | B4 45 U.18 014 ik
sy cee L L 6%] 1 73 | TO68] 100,83 100,59 033 027 4

Remark The uncertainty is not combine undlorminy of the waier bath

This result of calibrziion was found accerate 2s shawn on date and place of calibration only

This reponied unceriainty oY messurement was based i 2 siandard uncertaimty multiplied by a coverage faclor k=2

providing a level of contidence of approvimaiety 934,

R ]

-alle -

e LAL-FO03L-03
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s
Calibratech Co.,Ltd. T e razs
TR rtop 2, Sukhieprachesen 3 R, Bangpoad Pukirad, Mosthabus 11120 CALIBRATION 003D
T eE4-6211 For 021 9A4-3155, c-mail : calibratech, eal:24ahoo.com, calibeatech caliihounail.com
Certificate of Calibration

Cerfifieate No. 64-210396-1 Page : T of2
Submitted by : Special Lab Envi And Consultant Co.,Ltd,

47/91 Moo 3, Tambol Tha-1t. Pakkret. Nonthaburi 11120
Equipment : \\.’eighi

Menufacturer : LS Maierfal : Stainless Steel

Weightsize: g

D No. : LB-Eq-034

Assumed density of weight : 7930 kg? rnJ

Assumed Air densiry 1.2 kg/ m3
Envirenment : Ambient Temperature : (20=2) "C

Relative Humidity - (50 = 10} %

Alr Pressure : 1067.7 mbar

Drateof Recelved : 23 Augusg 2021

Date of Calibration : 28 August 2021

Date of Issue 28 August 202
Catibrated by : Wunichal Swatphaong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004E}

Reference Standard Instruments This cernifcation is traceable 1o the Iniernational Svsiem of Units

Standard Weights

iDNa cert b, Due Dat Traceabilily
E2413-E2425 NM-A(0- 1 27 Mg 2022

National Institute of Metrology (Thailand), (NTMT)

Approved by :

{ Surachal Promthong )

Labaratory Mansger

The Uncertainties are for 2 confidence probability of approximately 95%

- E.?[B

This cerificaie may not be reproduced other than in fult except with the prior written approval of the Calibratech Co.,L1d.

Lt
AL-FD031-03
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Calibratech Co.,Ltd.

= I

Moo 2, Sukhisprachasan 3 Rd., Bangpond, Paklred. Nonthabun 11120
FHEDga2-6211 Fextd) 5655155 amad  calibratech. cetivehon com. calibratech _cal @hotmait.com

Certif

Ficate of Cabibration
Certificate No. : 64-210396-1 Page : 2 0f2
Result of Calibration @ Without Adjustment
VUC Condlition As-Reeeived : Gond
Na. Nominal Velue |id Mark Convenlional mass Value Measuring Lincertainty
] g none lg 0,041 mg z 0023 mg

T hisiesul of catibration was found accurate as shown on date and place of calibration only.

T hissenortes uncertainty of measurement wes based on a standard uncertainty muliplied by a coverage factor k =2
provifing 2 level of confidence of appronimately 95%

~olo-

AL-FO031-03




CAL

Céibratech Co.,Lid. NSG-TISI-TIS1 7025

7 T Mon 2, Sukhaprachesan 3 Re., Bangpood, Paklred. Nontiwbori 1120 CALIBRATION 5030
£L021064-62] | Fax 02 964-5155, e-mand ¢ calibratech . cabEyahoo com, calibwatech _calihommail com

eriili

cate of Calibraton
Certificate No. : 64-210306-2 Page : 1of 2

Submitted by : Special Lab Envi And Consultant Co.,Lid.
47:91 Moo 3, Tambal Tha-f, Pakkret, Nonthaburi 11120
Equipment : Weiuls

Manufacturer: LS Matenial : Stainless Stecl

Weightsize: 100¢g

ID No. : LB-Eq-035
Assumed density of weight : 7950 ke/ rl‘l3
Assumed Air density : 1.2 ket m3
Environment : Ambient Temperature : (20+2} *C
Relative Humidiny : (50 £10) %
Afr Pressure ; 1005.1 mibar
Dateof Received : 24 Augus 2021
Dateof Calibration : 28 Augpst 2021
Date of Issue : 28 Augast 202)
Calibrated by : Wuitichai Swatphong
Calibration Method : In-house method CAE-M2101 based on OIML R 111-1 : 2004(E)
Reflerence Standard Instruments - This centitication is travezble w the Inlematgonal System of Units
Standsrd Weighis
10 No. Cen. Na, Duye Date Traceability
E231%-E2425 NM-Q0G0-19 27 Mar 2022 National Instilute of Metrology i Thaitand), (RIMT)

/ﬁ/ 3
Approved by : i O’?ﬁ

{ Surachai Promthong 1

Laboratory hianager

The Uncentainties are for a confidence probabiluy ol approximately 95%

- El&aE

e
This eerificate may aot bz reproduced ather than in full except with the prior writien 2pproval of the Calibratech Co.,Lid. =

.i@-



CAL

Calibratech Co.,Ltd,
7 1082 3405 2, Sukbaprechasan 3 Rel., Basgpoad. Paidzed. Wonthabur) 11120
T 9646211 Faxd02)962-5135, e-maid : calibratech._cab@vahos com. calibrmtech .caf@honmait.com

-~

Cermiiicate of Calibration

Cettificate No. @ 64-210396-2

Page : 2 of 2

Result of Calibration :  Wihout Adjustment

UUC Condition As-Received : Goad
No Nominal Value ld Mark Conventionzal mass Value Measuring Uncertainty
i Wit g none G g ~0i7 mg = 0ti mg

T Buis result of calibration was found accuraie 2s shown on date and place of calibralion only.
This teported uncenainiy of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,

proviling a level of confidence of npproximaely 95¢%

-olo -

AL-FO033-03




alibratech Co..Ltd.

HEC-TIBI-TIST7025
7 "My 2, Sukhaprochasen 3 RA, Bangpood. Paklred, Monthabord 11120

CTALBRATION G030
FeLUY 064462 | Foo (02) $64-5155. evmall : egifbratech_calid yahoa.com, calibratech .cal@ithomail.com

Certificate of Calibration

Certificate No. : 64-210396-3 Page : 1 of2

Submitted by : Special Lab Envi And Consulianm Co. Lid.
47/91 Moo 3. Tambol Tha-Jt, Pakkret, Nonthaburd 11120
E.quipment : Weight

Manufaciurer: LS Material : Stainless Steel

Weight size: 2004

ID No. : LB-Eq-036

Assumed density of weight ; 030 kgt m3

Assumed Ajr density 1.2 kg/ m5
Environment Ambient Temperamre : (202 2y C

Relative Humidity (50 £ 10} %

Ajr Pressure 10030 mbar
Date of Recejved : 24 August 2021

Daate of Calibration : 28 Augus: 2071

Date of Issue : 28 August 202)

Calibrated by : Wuortichar Swatphong

Calibration Method In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instruments Thix centification is tracenble {0 the Intemationat System of Units

Standud Weights

iD Na. Cen No, Due Date Traceabilitv
E2413+E2425 LORS TR B 27 Mar 3022

Navional Institute of Metrology { Thailand), INIMTI

Approved by :

{ Surachai Promthong }

Laboratory Manager

The Unceriamiies are for a confidence probabitity of approximately §3%

1;%
5]

This cerificate ma‘y not be reproduced other than in full except with the prior written approval of the Catibratech Co.,Ltd.

:

AL-FO031-03




AL
Clibratech Co.,Ltd.

7

Fhino 2, Sukthoprachnsin 3 Rd., Bangpood Paldred. Monthsbur 11130
F 2984521 § Fax (02) 9643135, e-mait - calibratech. cat@vehos.com, calibratecl_cat@honnail.com

e . oma

Certificate of Calibration
Cettificate No, : 64-210396-3 Page : 20f2

Result of Calibration :  Without Adjustment

ULC Condition As-Received : Good

-

No. Noming] Value {ld Mark Conventional rnass Value Measuring Uncertainty

1 200 2 nane ni e -0 mg = 017 me

T hisresult of calibration was found accurate as shown on date and place of calibration onlv.

Thisreparied unceriainty of measurement was based on a standard uneertzinty mutiptied by a coverage facior k =2

-

providing 2 level of confidence of approsimztcty 93%

-olo -




CAL

Calibratech Co..Ltd. bt

0 Nea 2, Subbapresnaan 3RS Bangmosd. Mebkrag. Nontheberi 14300

WSC-TISI-TIS 17 0ze
CALIBRETIGH OG30

LAY BAA-B2T Y Fan S0l whd-5 58 et ot 2ttt S ahon. com. enibrech . cal Fhomadl com

Certificate No. :

Submitted by :

Equipment :

Environment :

Deate of Received :
Datwe of Calibration

..

Dateof Tssue
Calibrated by :

Calibration Method :

{or af Calibration
65-400224-1 Page : 102

Special Lab Euvi and Consultant Co., Lid.
4791 Moo 2. Tambol Tha-ti, Pakkret, Nonthaburd 11130
Digital Thermormeter with TC probe

Temperature indicaior

Manufzcturer ; Thenmo Scieniific Model : TEMP 10K
Range : S236°Ce 1352 Resolution : 0.1 'C
Serial No. @ 4008938 ID Ne. : LB-£q-013
Ambient Temperature © 123 £ 2) cC

Relative Humidity T4 1 13 %
Line Voltage (220 = 22Y VAC
2% april 2022

af Aoy ZO27

LS R AN it

Chorlp Samenusi

This instrument was calibrated by In-house method comparison lechnigue CAL-MA4003

by compared with PRT in the fiquid bath & the constan controlled temperature,

The emperature seale used was based on 1TS-90

Reference Standard Instruments

Thias certification is tracezble to the Internarional Sysiem or Lnits

1 Phiunum Resistance Trermometer PR

10 No., Cerl, Ne
e TT-0bina32
SO0 TTeza-21

e Date
T Foh 2004

ur

Traceabilify
Nation2l Institute of Metrology Thailand iNEMT)

fun 2023

Nationgl Instiiute of Motrology Thailand {NEMT)

2. Sandard Digisal Thermoneler

i Cor Ny

Seinis CPEENEG

-

Selod MR IREE

Die Date Trageabiiny

te dun 2023 Nattionit fstitune af Victroagy Thatland OS1%T

P2 oban Zald

Navamal Inshtue of Meirolagy Thailand (NIMT

/
o .

Approved by )
t Bunjerd Masri )
Sapeevisor
The Uncertmnties are for a confidence probability of spprovimately 95% .
This cerilicate may net be reproduced other than in full eacept with the prior written approval of the Catibratech Co.,Lid. R

o P o ¢
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CAL

Calibratech Co.Lid. -

7 B 3

23 R, Bengpeod Pekless, Neontinbur 11120

158, ema  cabibrtech. fei vahoo Lom, ceibretech _ceb@hommuicom

T T vept i T e T
crithicate of Calibration

Certificate No. 1 65-400724-1

Result of Calibration : Without Adjusiment

ULC Condition As-Received 1 (iuisd

Funetion ¢

emperalure measurament with Thermocouple probe Type K

Modei © Tvpe K Sheath Material : Tellon
Diameter -~ 2 N Length - 1300 mm,
Senal o, 1 Wea IDWo. : SL-3¢
Immersian Depth| S1andesd Reading!  ULC Reading Cosrection Uneertaiaty
{omm, b i T (°Ci i C) L="C1
T REL{H ia -6 IS
i HieT 24 BIE JR 3
BE HERTET ] faju a0 45
1] aNTE 302 L s (158
AR NS 179w 0.2 .65
Maodel AB-1218-230 Sheath Marterial - Sianjess
Diametey . 33 mrm. Lengthy ¢ 230 mm.
Serial Mo, @ W A 1B No. - SL-20
Immersion DepilhlSinnderd Reading] LUC Reading Correction Uneenamty
{mm 1y 1'Ct CCh t+"Ch
22 REXERIORYS 1791 1.4 i3
122 LRV VY g 16 HEQ)

Remarh

LLC Lot Unger Caltbration

This result ol cultbranom was found accuraie a5 shown on date and place of calibration only

This reported tnceri2inhy of medsuremant was based on a siandard uncertainly mulupiied by a coverage factor k = 2

providing z fevel of canfidence of upprosimately Y3%

AL-FOG3 103

Page : 20f2




X et %
TECHNOLGGY PROMOTION ASSOCIATION (THATLAND-JAPAN) ;ﬁg
CORPORATE SERVICES 3: EQUIPMENT CALTBRATION AND TESTING SERVICES NN

PRI PATTANAKARN ROAD 501 15, SUANLUANG. SUARNLUARG BANGRGFE 10030
TEL. 2717 % 23

FAX (L2719.4354

AN &
DA

HSC-TI51-TIS1 Tp2s
CALIBRATION tnoB

Cert.No.: 21CH1i146
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. :

13 No.:

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Amblent Temperature :
Relative Humidity :

Calibration Precedures :

Calibrated by :

Approved by :

{+ )} WMalee Butkruea
{ ) Saithip Meangmai

() Warakorn Lemgagirakul

issue Date :

pH Meter

Eutech

pH 700

2858459
LB-Eq-027

Used Item

23 August 2021

3 September 2021
2108-0B63WNK-1

Special Lab Envi And Consultant Co.,Lid
47/91-83 Moo 3 Thambon Tha-if, Pakkret
Nonthaburi 11120

{25 = 2.5} °C

B0z 19} %

In - house method

- CP-CHE by direct measurement with siandard
voltage calibrator and direct measurement with
certified reference materiat {CRM)}

Saithip Meangmai

Wjj\.u :

Approved Signatory

9 September 2021

The Uncertainties are for a confidence probability of approximately 95%

Tom corcit mize e by reproduced aifiee than m Vel cvept wish the pam watien

Approsat et e segd of Corparald Servnes 3 Cgupmiznt Calibration and Testiag Senvices

A 0031764



d-ondition of this calibration result

1. Reference Standard Instrument ¢ -

Instrument
i} Document Process Calibrator
This certification is traceabie fo the International System of Unit maintained at:-

Serial No,

iD No,

43160066 130RC092

Cert. No.
21E1223M

- Traceable o Nalichal Institute of Metrology (Thailand), NIMT

2. Certified Referance Materials

Buffer Solution
phi 4.008
pH 6.865
pH 2.181

Cert. No.:
Page.:

2iCH1146
20f3

Due Date
27 Apr 2022

: The measurement results are traceable to S1 through CPA chem Lid.,

ANSI-ASQ Nationel Accreditation Board, Accredited No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.

754028
679462
754031

Exp. date
28 June 2023
12 Mar 2022
20 July 2022

3. This certificate is valid only 1o the item calibrated on date and place of calibration.

Caiiration Results

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

Unit Under Standard pH Actual pH |Actual mV Uncertainfy of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{(mV) {x) K
pH Elecrode 4.008 4.01 169.2 0.00714 2.00
Sk 3034419 §.866 6.87 0.5 0.0082 2.00
8.181 2.18 -134.9 0.013 2.00
WMk, .

a 1070586



Cezlibration Results

Fuz netion : mV Measurement

Pexrforming standard curve by Fluke at pH (4,7,9)

CertNo

£ 21CH1148
Page.:

3of3

Nominal Standard Uncertainty of | Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) K
pH mY mvV pH
pH Neler 0.00 41412 414 0.02 G.58 2.00
S/~ 2858458 1.00 354.96 385 1,02 0.58 2.00
2.00 20580 208 2.02 0.58 2.00
3.00 236.84 237 3.01 0.58 2.00
4.00 177.48 177.4 4.01 0.058 2.00
5.00 118.32 118.3 5.01 0.068 200
8.00 58.18 59.4 6.00 0.058 2.00
6.86 8.28 8.3 6.86 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
8.00 -58.18 -59.1 8.00 6.058 2.00
8.00 -118.32 -118.3 9.00 0.058 2.00
9.18 ~128.97 -129.0 9.18 0.058 2.00
10.00 -177.48 -177.5 10,00 0.058 2.00
11.00 -236.64 -237 11.00 0.58 2.00
12.00 -285.80 -296 12.00 0.58 200
13.00 -354.98 355 13.00 0.58 2.00
14.00 -414.12 -414 14.00 0.58 2.00

The reported ungertainty of measuremant was basad on 3 standard tuncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-alo-

ﬁu}ix_ .

a 1070595



TECHNOLOGY PROMQTION ASSOCIATION (THAILAND-JAPAN)  Formmirer
CORPORATE SERVICES 3 TOUIPMENT CALIBRATION ARD TESTING SERVICES % i ‘::
AR PATTANAKARN HOLAD 74 15, SUARLUAKG. SUANLUARG BANGROR Hi23

TEL 8274730527 FAX. 0.27{0.9483

HECTISETISY 7038
CALIRRATION 0002

Cert. No.: 21TM1547
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Modet :

Serial No. :

D ho. :

Submitted by :

Locstion :

Received Order :
Calibrated Date :

Ambient Temnperature :

Relative Humidity :
AC Line Voliage :

Calibrated by :

Approved by ¢

} Pomihippa Tameyakul

(
(+ ) Malee Butkrusa
{ ) Suwil Imjai

Issue Date ;

pH vMeter with Sensor
Eulech

pH 700

2858458

LB-Eq-027

Speciat Lab Envi And Consuitant Co.,Lid.
47/21-82 Moo 3 Thambon Tha-it,
Paickret,

Nanthabur 11120

TPA Chemistry Calibration Laboratory
23 August 2021

27 August 2021

{26 210)°C

{50 30)%

(220%+22)V

Kunchit Promprat

gy -

Approved Signatory

31 Augusl 20219

The Uncertainties are for a confidence probability of approsimately 95%

Thiewershaat may ne by repnndnocd sthies Ui i (uli osee e sl e preor wrllen

Appresdd o the heig of Corpoaate Senves 3 Lgoipment Calibeation 23 lesung Serodes

A 0031535



S TUT R LT L e TTRTED mEreeer ey
- T § . Lo ,w:‘%—“’”?:

Fo

N

* Equsipment : pH Meter with Sensor Cert. No.: 21TM1547
: Corsdiion As-Received :  Used ltem Page.: 2of 2 B
‘- Refelmee : 2108-0663WN-2 '

Pro<edure Used :-
Cealbration were conducted using in-house calibration procedure CR-OTO1 according fo comparison with
Indurstial Platinum Resistance Thermometer ( IPRT } into Temperature Bath.
The lemperature scale used was based on IT8-990,
Condifion of this result of calibration
1. Reference standard instrument:-

Instument Mode| Serial No. Cert. No. Due Date

1} Digital Thermomeater 1523 2188080 2011389 20 Nov 2021

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

3. This ceriification is traceable {0 the International System of Unit.

Res ult of Calibration :- (") Without Adjustment

Funetion : Temperalure measurement.

This_insirument was connacted with temperature sensor, 1D No.: SL-33/1

Cajlibration| immersion Standard yuce . Coverage
. EiTor Uncertainty

Point Depth Temperature Reading Factor
LCh {(mm ) {°C) (C) {*C) { =C) k
25.0 100 250 25.000 0.000 0.16 2.00

UUC* : Unit Under Catibration

The reporied uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage faclor k, providing a leve! of confisence of approximately 95 %.

-afo-

’{MJJ_;\ .

a 1069519



CAL

Calibratech Co.,Ltd.

NEC-TIZ-TISI?Op5
e Mos 2, Surkop 3 Ré, Bangposd. Pakiyed momhaoun 11120 CALIGRATON 0GAS

T RSB ET Fruldl iod-d ibrzrzeh, czi @vahos com, cajbratech cziBhomedl com

- - P .

A or Canbration

Certificate No. : 65-400213-3 Page : 1of2

Submitted by : Special Lab Envi and Consultant Co,. Lid.

2701 koo I Thambel The-it Pakkret Nonthaburi 11320

Equipment : Air Chamber {Refrigerior)
Manufacturer - Frozen Model @ CC-280C
Range : ™4 C Resolution : 0.1 C
Serial No. ¢ 2081307016 1D No. @ LB-Eq-006
Environment : Cn sie calibration was carried out at the Laharmony,

Special Lab Emvi und Consulian: Co., Lid.

Ambient Temperature : {2951w0308) "C

Relative Humdiny : 521060) %

Line Voltage : (226010 22651V
Dare of Received. : 27 Apri 2422

Date of Czlibration : 27 April 2027
Date of Issue : 30 Aprit 2022
Calibrated by : Burgerd iMasr
Calibration Method : CAL-RAD0L, TLAS G-20
The temperature scale used was based on 1TS-90

Reference Standard Instruments : This cerification is traceable 1o 1he International Systemn of Units
Standard Digital Thermometer with RTD Probe

1B No. Cert. No. Due Dae Traceability
A0UQL6 & 400042 A5-200021-1 28 Jul 2022 National Instituie of Metrology Thailand (NIMT)

L
-

Approved by : \ ‘ 4"./

( Bunjerd Masri )

Supervisor
The Lnceriamties are for s confidence prababitiny of approximately 95%
e This eenficate may nof be reproduced other than in full except with-the prior weitien approval of the Calibratech Co.,Ltd. PR
ripd =

CAL-FI03E-03



(alibratech Co.Ltd.

47 Row o, Sullepraines

<

3 GALLT

PR AR B e

Tty

czlibmicch. o

an b Rd., Bangposd Folduva Mumbabun 15120

Hle O O3

alae com, calibraierh schihommalicom

Certificate No, :65-400213-3 Page :
Resuit of Calibration : Without Adjusiment
LLC Condition As-Received : Geand
Funetion : Temperaturz measuranient
Tius ixirement was séling i veplilation @ position O (closed
- Inside of Chamber
1/ ,V W m
o
2 i < 4 m
& & &
3 m
~ Capacity m
o
" =
o
/é’é'—i/ LN
v L7 /..'..
FreAl .
L "
Test Seuing Indicating .
. weasured Temperature { °C) & Sensor No. Lincenizinty
Puint | Temperawre § Temperaiurs
LT LCa (ol 3 2 3 a s 7 8 1=7C)
S 3a 2: 6] sy 2wt 47 ] 535 164 ] 352 13
Test Setting indicating Measured Measured Overall
Point Temperature Temperaiure Uniformiry Stability Variation
tCh UCH S a (C 1"C) (7C)
kRY I 53 1. 004 1.9

Remark The ureeriainty is nat combine unifoamitg af the air chamber

This result of calibration was found accurae as shown on date and place of calibration only.

This reporled uncerlaintye of measurement was based on a standard uncertainty nulliplied by & coverage factork = 2.

providing a level of confidence of spproximately 43%;
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PindAcle $00F Preventive Maintenance (PM)

Company Name: SPECIAL LAB ENVI & CONSULTANT
Address PAKKRET NONTHABURI 11120
{instrument Location):
Serial Number; PFBS17082303 Pivi Number: 10f1
Customer Name K_Fhatiha Telephone (092) 283-9054
{if applicable): Number:
Custc?mer Support K. Weerayoot keadpon Service Order WO-00926451
Engineer Name: Number:
Next PM Due
Date PM Performed: -Sen-
b, 03-Sep-2021 Date: 03-Sep-2022
{DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date §
03370145 Rev.9 A January 2018 Parkincimar’

Scope

The purpose of this PIv isto ensure the continued functionelity of the PinAAcie S00F by inspecting and

replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should savz their method befare the P begins.

General Instructions:

The customer must provide the enginesr operationzl data to demonstrate recent instrument performance prior to
stardng the PR,

Always check with the customer before making any changes that may affect the customer's analysis or calibration,
including a current back-up of system software and/or data files,

The completed document should be signed by an authorized PerkinElmer and customer represemtative and left with
the customer.

Update the PI4 sticker and instrument logbook a5 required.

Copyright Information

This document contains proprietary information that is protected by copyright. A rights are reserved.

No part of this publication may be reproduced ir any form whatsoever or transiated Into any Janguage without the
prior, writteér permission of PerkinBimer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered namaes, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinEimer, inc. All other 1rademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective ocwners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not lmited to, the implied warranties of merchantability and
fitness for a particufzr purpose.

PerkinElmer shafl not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.
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Component List

Compenent / Specific Model © T Serial# R © -7} Configuration Notes

Parts Lists

Parts Included with the P

Part Number {if s y
C tanti
applicable} Description Quantity
BO501696 Far Filters 1
NI160156 O-Bing Kits for Sampling Introduction { Stainless Steels Mebulizer} |N/A
N3160157 Q-Ring Kits for Sempling {ntroduction { Plastic Nebulizer] 2
[ez0ivyis feplacement Acetylene Filter Cartridge K
THOO1GR2 Replacement Air Fiiter Cartridge 2
Additional Reagents and Standards Required for P
Part Number . Exnired Dat
. R Description i Batch/Lot # Kplred Vate
{if applicable) P Quality / (MIBA/YY)
NG300183 1000 mg/L Copper Standard AR 25-20CUY 30-Jan-2022

Additional Reagents and Standards Required for PM {Customer Support Solution)

Part Number (if i : Expiration
. Description uanti Batch/Lot #
applicable) P a R / Date (MMAY
N/A [ Water 260 mi, AR AR
N/A 0.5% HNO; 250 mi. AR AR

IPmAAclc O00F Prevemtive Maintenance Report (PM) Page 2 of 7 —‘




Additional Tools Regquired for PM

{F:: :);?:;E; r} Daescription Cuantity Serial #
N1013000 0.2A Neutral density filter 1 5503530856
N1013002 1.0A Neutral density fifter 1 5503555491
03030887 System 2 £DL Driver 1 03030837
N3050605 As System 2 EDL 1 16148
M3056121 Cu Lumina HCL 1 0218913-020070
N3050102 Bz Lumina HCL 1 102416-040160
N3050139 K Lumina HCL i 110716-010060
N3G50152 Mi Luminag HCL 1 100516-030190

tPinAAdc GOOF Preventive Maintenance Report (PM)

Page 3ol 7 l




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.
1. General:

Fl Review the instrument performance with the customer and document any recent
problems.

] tnspect the customer log book and make any appropriate PM entries.

i perform general inspection of system for cleantiness.,

2. PClinstrument Software:

7] Instrument Software user files/databases archived, packed, and/or deleted as needed.
3. Mechanical:

P inspect and clean all fans and filters. Replace filters if necessary

FiInspect ali gas lines for leaks and/or wear, Replace if needed.

¥4 Clean exterior of the instrument.

7 inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burrer head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenznce chapler section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Chack the cendition of the end cap, burner head, and nebutizer G-rings. Replace if necessary.

F] Check the drain system for signs of wear. Replace worn or damaged parts.

7 Visuzlly check for proper fiame conditions when igniting the Alr-C2H2 and N20-C2H2 fiames
{if applicable),

4. Electrical:

L& Inspect PC boards. Clean if necessary.

i Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log felder in the Spectrometer BM Log Viewer.

5. Onptics:

¥ Inspect and clean the sample compartment windows, if needed.
7 Inspect optics, Clean or replace if necessary,

6. Gasses:

¥] Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Chacklist SDB.
] Verify that the acetylene filter and air filter element is dry. Replace if necessary.

%
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results | "ﬁaséjpaii L
Flame 5ensor AirfCH; Flame correctly shuts down . | Active Passed
Drsin Sensor Air/C;H, Flame correctly shuts down Active Passed
" Webulizer Sensor Air{C:H, Flame correctly shuts down Active Passed
. C4M; Pressure Sensor AirfCoH. Flame correctly shuts down Active Passed
Air Pressura Sensor Air{C;H, Flame correctly shuts down Active Passed
- Burner Hezd Sensor Chocsmg.mtrous .Dxide as the o?cidant Active Passed
shauld trigger an interfock shuis down
8. After PM Performance tests:
8.1 Detectar Linearity with Barium
Description: Ensures that the detector is linear in the Visible Rangs.
Certificate Value
Paramete Speci i Test ts §
r pecification 2t 553.6 nm {Abs.) ast Resul Pass/Fail
1.0 AND Eilter 5% from Cert. 0.8788 09746 Passed
0.2 A ND Filter + 58 from Cert, 0.2042 0.1989 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barvitum
Description: Ensures that 2 high sbsorbance will not produce excessive noise.
Parameter Specificstion Results Pass/Fail
Standard Deviation 20810 0.00%5 Passed
8.3 AA Boseline Nolse with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.00 0.0002 Passed

i PinAAcle YOOF Preventive Maintenance Report (PM)
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8.4 D; Bockground Compensotion with Copper

Description: Verifies the instruments ability to compensate far Background absorption.

Parameter Specification Resulis

Pass/Fail

Standard Deviation <0.010

0.007%

Passed

8.5 AA-BG Buseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results

Pags/Fail

Standard Deviation £0.005

0.0004

Passed

8.6 AA-BG Baseline Noise with Arsenic

Bescription: Ensures that background correction does not produce excassive noise at 3 low

wavelength.
z ! 1
Parameter Specification Resuits Pass/Fail
Standard Deviation =0.005 0.0011 Passed
8.7 Figme Sensitivity
Description: Instrument Sensitivity checked against Copper standard,
Standard Copper Sensitivity Specification Results {Abs.) Pass/Fail
5 mg/L Sensitivity S5 Neb (if applicabie) > 0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable} > 0.250 Abs. 0.3221 Passed
10. Review:

] Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.
] Attach PM sticker.

§ PinAAcic 900F Preventive Mamienance Report (PM)
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive meintenance checks and if applicable perfarmance tests for PinAAcie 900F have
been completed.

This PinAfcie 800F Passes Pl Fails [ the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Repfesentative: bate:
WWT*

03-Sep-2021

{DB-MMEA-YYYY)
Authorized Cést/omer Representative: Date:

{DB-MMMYYYY)

! PinAAcle 900F Preventive Mainlenance Report (PM) Page 7ol 7
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Calibratech Co.,Ltd.

RSC-TISI-TIS17 05
A7 hiue 7, Sukhzpmchasen 3 Rd., Bangpoad. Pokdred, Weathaturd 11320 CAUBRATION DOZG

eIy 96a-RZ) T Fan 02 064-5155, ematt ceblibrzsech. cel @y ahoo.com, colibiniesh sal@bomalicom
P L AL K
Certificate of Calibration
Certificate No. : 65-200126-1 Page : I of2

Submitted by : Special Lab Envi and Consuhant Co.. Lid.

47.91 Moo 3. Tambol Tha-le. Paidiret. Nonthaburi 11120

Equipment - Electronic Balance
Manufacrurer AND Model : GR-200
Serial No. ; 14245322 ID No. : LB-Eg-0ia
Capacity : M Resolution : (.0G01 ¢
Emvironment : On site calibration was carried out al the Laboratory, Special Lab Envi and Consultan: Co.. Lid.
Ambiem Temperature : 26810270 C
Relative Humidity : (53.6 10 35.7} %%
Air Pressure SIENE mbar
Date of Received : 27 April 2022
Date of Calibration : 27 Apri] 2022
Date of Issue : 03 May 2022
Calibrated by : Akaradath Thippmchar
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref . LAB 14

Edition 3. July 2015

Reference Standard Instruments : Tiiy cortification is iraceable to the Intemanonal Sysiem of Untis

Standard Weighis

1D hao Ceri, o, ue Date Traceability
EIA1-E2024 CERZI30s P8 New 2022 Satonal nsitare of Vetrology { Thedand ), (NPT
14
H (g (%
Approved by ! '

1 Surachat Promthone 3

Laboraiony Managser

The Uncertainiies are for a contidence prababiliny of approsimalely 95%

kR
- This cerificate may not be reproduced other than in full except with the prior written approvat of the Calibratech Co.Lid. 3 iﬁ 3

o
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§

prtvinim
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e u!l bratech C o..Ltd.
T ¥et Muo 2 Subhopmihnses 3 B, Bonppond Peltfred Wonthabur 11120

O Gt | Fana il 64335, e gyt calabmwch_calg}zd*.oa com. calisrtech cal@hounail com

Certiticate of Calibration
Certificate No. @ 65-200126-1 Page : 20f2
Resutt of Calibration : Without Adjustrment
VUC Condition As-Received 1 Ciood
Departura of indicztion from nominal value
Wominal Value Carrection Uneenainiy
ta} (g} % (g)
4 . 0G0 GO
ikt YN O30
il 1 (a0 0Ot
A -3 301 (OG0T
z 4 Unu0 000571
: -{ bung R ]
iy +3. Qe o2
K <000 iy a
tuis 0 00m 00020 .
il 00} 00058

This resull of cahibrition was found accureie 35 shown on date and place of calibration only.

This reparted uncerimnty of measurement was based on a standard uncertainry mutiplied by a coverase facior k= LN 2
[ - - =4

providing a lev el af eanfidence of approximately 650%

Eccemric error ioadeest ; Sooa

A 3 C D E

SO Q00 ke GERKIE () 000 4

Repeatabiliny Load test Zin

L]

Siden. ' LRUTHIERY

2

-olo -

) . EGE

R

=l b

2%
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Calibratech Co..Lid. HSC-TISI-TIS1 7025
"e? Moz 2, Suiheprechasan 2 R4, Bangpood. Pabtred. Nondaburi 11120 CAUBRATION 0030

IR Y G54-621 1 Fow 1031 264-5138 e-manl calibrmiert. caligivahoo com, cotibratech cnk@ homnal com

o

ertificate of Calibration
Certificate No. : 65-400213-1 Page : 1 of2
Submitted by : Special Lab Emvi and Consultant Co.. L1d.

4791 Moo 3 Thambol Tha-it. Pakkret. Nonthabur 11120

Equipment : Air Chamber tncubator]
Manufacturer : Lovibond Model : FKU 1800
Range : Nea °C Resolution : 0.1 °C
Serial Nop. : 01923481-19 ID No. : LB-Eq-003
Environment ; O site calibration was carried out at the Laboratory,

Special 1ab Envi and Consultant Co., Ltd.

Ambient Temperature : (28.01030.0) " C

Relative Humidity : 451030} %

Line Voltage : (22601022651 V
Date of Receiveg : % Aprii 2022

Date of Calibration : 2T Apml 222

Date of Issue : 30 April 2022

Calibrated by : Permpon Chanpu
Calibration Method : CAL-M2004, TLAS G-20

The temperature scale vsed was based on ITS-30

Reference Standard Instruments ; This certification is wraceable to the Iniernational Sysiem of Units
Standard Digital Thermomeier with Thermacouple probe
1D No. Cerr. No, Due Date Traceability
00026 & 4000530 64-100587-] 23 May 2022 National Institute of Metrology Thailand {(NIMT)
Approved by : ,} /
{ Bunjerd Masri )
Supervisor

The Uncertainties are for a confidence probability of approximately 95%

~ . A
This cerificate rray not be reproduced other than in full excepl with the prior wrilten approvat of the Calibratech Co.,Ltd. P'S’lﬁ‘ >
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Lalibratech Co..Ltd.

© R Mo 2, Subbapracia

L9602

ae 3 Rd, B:;n

Certificate ™o. ;65-400213-1

Risult of Calibration

LLC Condition As-Received :

sod Palded

T Withowt Adjustment

Goond

‘Ju..'a'.imbm 11420

Page : 2012

AL-TFQ031~03

Funetion:  Temperaiure measurement
This melrrman was selting air endilation at position 0 felpse)
7 d Inside of Chamber
I W =03 m
o
2 [ 4 D=07 m
& 3 5
- 3 H =030 m
Mty = (0. ;
a Capacity = 0.20 m
¢
K
3 Kz <
@ @
87 1~
é LA se . ¢
L PRy i 1
L - [ 5o,
P Fror .
= 3
W
Tast Sefiing Indicating
. - _ hieasyred Tempereture {* C) (@ Sensor No. Uncertzinty
Poini | Temperulure Temperature
£y t"Ci t Ci i 2 3 4 3 6 7 5 9 (z2"C)
My RISy 30y AL 2E L 0T 00| 298] 209 30,0 | 3011 300 0.55
U iz 350 AR 3485 330|350 350 3500 350 | 350 350 0.54
0 3Tn 374 30,71 307 [ 369 | 369 | 369 | 369 | 370§ 3704 370 0.55
Test Setung indicating Neasured Measured Qverall
Paint Temperawre Temperature Uniformity Stability Variation
o) tC C {"C €°Ch ¢
i Skl 0.0 0.3 (.1 0.3
350 KR 350 43 0.1 03
3Ta KRR 370 U4 0l 1.3
Remark The unceriainty 1 not combine uniformity of the air chamber
This raatdt ol calibranion was found necurate as shown on daie and piace of calibration only.
This reported uncenzinty of measurement was based on 2 standard uncertainy multiplied by a coverage faciork =2,
providing a level of confidence of approximately 93¢,
-allo - A -
E ,’/(:)/




BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY _

200 Phaholyothin Road, Phayathal, Bangkok 10400, Thailand
E-mail: bkk&becthai.com Website: vy besthai.com

Tel: +66 2615-2929 Fass:+66 2615-2350-1

NSC-TISL-TIS 1728
CALIBRARION g1y

Certificea te No. : CAL-22-284 Page:10f3

CERTIFICATE OF CALIBRATION

Equinment Spec{rbphoiometer

lvanufacturer Thermo Scientific

lModel Genesys 20

Serial No. : 3SGT041007

D No. : LB-Eg-029

Cusiomer Special Lab Envi And Consultant Co.. Lid.
47191-93 Moo 3, Tambal Tait , Amphur Pakrad,
Momthaburi, 11120.

Location : Becthai Laboratory

Date of Receipi 5 Mizy 2022

Beaie of Calipraiion 5 May 2022

Dete of Issue : 5 Mey 2022

Ambiernt Temperaiure (25+10) °C

Relelive Humiday . 160220) %

Condition As-Received : Used ltem

ha«ib-c;@é% | \Approxied by

{ Mr.Somphop Duangnéuan) { Ms. Jintanz Sangthaijarceniap )

Calibralion Engineer Calibration Manager

The izporled Txpen0es crosnamty of measuremant was Lassd on a combined stendard uncanainty multiplisd by a cove

srage

facter k=2 00 providng & 2080 AT JONSCENIE O sppo imaisly B5%.

Thig canificate Imay Not e rep0duc 20 iher than m fut . sxoepi with the prior writlsn 2pprovas of the hesd of Calibration Laboraiony

inchcated values are vaid ior the sigie o ihe Spectrophctometer 2t the tme of oalibration only.

FIA-CAL-33.2
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CALIBRATEON LABORATORY

300 Pha hafyothm Pead, Phayathal, Bangkck 1 oqno, 't'nadanr.! Tel
E-mail: bkk&becthai.com Website: vawrw.becthai.com

Certificaate No. : CAL-22-284

CALIBRATION REPORT

Conditions of this rasult of calibration

1. Reference Standard iaterial :

Msteria | Madel Serial No. Ceri.Ng
Holmiyrm Sizss Fiter RIEHG 24863 40313
Dndymaurn Gizss Filisr BM-DG 24562 o031
Neytrat Deniy Filer A-TNZNGEN 24563 0324

grnghong! Jystem of Unit mamamned

Kbrauzn Leforaiory o (658

3 Method of calibration

[N T

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

H +E|6 2615-2929 Fax+66 261 5-2:;50—1

eyt TS 17015
CALIBRATION 5137

Page :20f3

Due date
2 Mar 23
2 tdar 23

2 Mar 23

The cahleien crocedurs was CEriEd Dol Baowding 10 the Sude 10 SPMACAL-DT baged on ASTI £272-08 (2043 ang-

4, Resuli of cafibration .

\/ DowTRnut ojusiment {
5. Equipment Specifications
Suecire Bandrea il z nem
Dela Inteng! 1 o
Scan Speen A IR
ISGUE ©  REwis FM-CAL-332

) after adjustmert

P .-_

)/

J(w5 0561



BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABCORATORY o

300 Phaholyotlin Read, Phayathal, Banglok 16400, Thailand Tel +46 2615-2§29 Fax: +66 2615-2350-1

S

i NSC-TISHTIg m
E-mail: bkkZhecthalcom Website: www.becthai.com CALEBRATION pi3y
Certificzzie No.: CAL-22-284 Page : 30f 3
CALIBRATION REPORT
Wavele igih Calibration
Cenified Values of Nominal Valug UUC Reading Error Uncertainty of
Reference Mataral (nm) {nm) nm} (nm) Measurerment {¢ nm}
418.20 442 418 0.680 052
S2T00 337 537 500 058
63200 5358 638 0.00 (AR
Photom etic Calibration or Visible
Waveisngth Ceriified Vaiues of UUC” Reading Error Uncerizinty of
{nm) Refsrence Malsrial {(A) (A) (&) Measurement (= A)
{1.000 0.G000 6.0028
e (.583 0.0008 0.0044
R 0726 -2 0006 G.00a0
A 1036 <GLanty G000
Z=rc 0.000 3.0029 4.0028
. 0 5659 0.586 {.0001 0.0042
o 070 a7 -0.00258 . 00037
LarT2 1818 -0.0022 RROHCH
2200 0000 20028
050 5827 33094 00044
GG -3.0205 00035
{856 -3.0002 {.003:
0.020 (3.6000 G ogze
546.13 0524 0 0004 0.003¢8
1546 0y 4.690 -0 00402 00031
G ogs 0 0007 00052
0006 00000 0.00z8
c500 5.55Q 000tz 0.0036
- 0752 00003 0.0031
1,075 ¢.0003 0.0032
B 8000 0090 0.0028
6750 QHG0G 0.58G 0.0G2% (G.0035
b R 0,734 0.0018 - 0.0031
P DASS 1047 0.0018 00031

Remark : Each mdmiduat ifier s measyred sgainst the empty fiter holder (blank) used 1o zero the Spectrophoiomester

Note:

uuC*  Unit Under Calibrstion

- End of Report -

- i ~ {4
ISSUE & REv 4 ’ FM-CAL-23.2 L/:,{,UK{/-—-—-——--—-_ 1505761
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