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HEC-TISI-TIS1 702,
3. Yign Ihfli: BERDS] LALBRATION 5020

T
Certifieate No. : 64-400532-1 Page : 1 0f2
Submitied by Special Lab Envi and Consutsant Co.., Lid,
4.'??'91 Moo 3 Thambal Tha-it, Pakkre Nonthsbur 11120
Equipment : Water Bath
Manufactwrer @ Memment Model : WHB22
Range . Nia ¢ Resolution 4.1 " C
Senal Mo, 1L820.0201 D No. . LB-Eg-941
Emironment : On site calibration was caried out at the Labaratory, Special Lab Envi and Consubiant Ca.. Lid,
Ambient Temperanire {29003 °C
Relative Humidity : {55160 %
Line Voltage : {226.0 10 22651V
P of Received : 20 Oeober 202!

Daie of Calibration : 20 Qctober 2

Dae of Issue 20 October 2021

Calibrated by : Permpon Chanpu

Calibration Method This insmument was eslibrated by In-house method CAL-M4006 based o ASTM E713-80
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is tracenble to the Intermational Svstem of Units

Sandard Digstal Thermometer with RTD proke

1D No. Cert, Mo, Due Dare Tragsanility
00025 & 300031 64-400433-| 07 Apr 2022 Nattonal Institute of Mewology Thaland (NIMTY

A -

Approved by ¢ ‘. f\. ,\/

{ Bumyerd Masri |

Supesvigor

The Uncertainties are tor a confidence probability of appronimately 95%
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This cerificate may not be reproduced other fhan in full except with the prior written approval of (the Calibratech Co Lid.
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Cdibratech Co..Lid.

o~ Rias 2, Sukdieprachasan 3 P, Bangpocd. Padltred, monthaburi 11136
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Ve G621 | Foa £02) B64-3175, comait . calivrztech. caiiyzhossom. selibratech calihotmail com
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Certificate MNo. @ 64-400532-1

Reuit of Calibration @ Without Adjustem
LLC Condition As-Received : Ciesod

Vusttion . TONMPRrAILrE RICASCEnt

10

Erant

TFest Setting tadicating Measured Temperature {3 & Sensor Measured Measured
. Lincerainty .

Poart | Temperzure | Yenmerature No Uniformuy Stabiliy
LA [ O ' Cy H 2 3 4 3 1zCl ("Ca i°C)
€ o2 A0 GER3 | HTRTEGIRT T AL E2 ] AT R 1% Q0% AL
a0 bRy A3 LERLS RN E S N R RS YR Ll
el DN gt GINA YA GO 948D usknf o4 83 08 {10 {64
Rk ce ik Has 6% LR T T0LART TBG.E3 100,69 (s 427 04

Remark The unceruzimy s a0t combine umiformiy of the water bath

This result of calibratson was found zecerate as shown on date and piace of calibration only
Trea reporied Uneetidingy oF mithsuremeni was based wi 3 sandad uneeriamiy ruliiphied by a coverage faciar b = 2

proading a tevel of contidence of approximaiety $5%,
£ k
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£ AT
Calibratech Co.,Ltd.

7B Mag 2, Suihepreciizsan 3 R, Bangpoad Pakied, Menthabur 11120
Tl ilab54-621 1 Fan (02 9545155, e-mait : ealibratech. cal@vahoo.com, calibrizeh . cak@howmait com

HEC-TISI-TIS 17025
CALIEBRATION D020

[
et L

niicate of Cannration

Certifieate No. : 64-210396-1 Page : 10f2

Submitted by : Special Lab Envi And Consultam Co.,Lid.
4791 Mag 3. Tambol Tha-1t. Pakkret. Nontheburd 11120

Equipment : \’s'-'eighi
Manofacturer ;1 LS

Marerial : Stainless Steel

Weightsize: g

D No, - LB-Eq-134
Assumed density of weight : 7950 kg f m3
Assumed Alr density 1.2 kg/ rn3
Environment : Ambieni Temperature : {2y “C
Relative Humidity : (50 £ 10) %
Air Pressure 10077 mbar
Pate of Recejved : 24 August 2021
Dateof Calibration : 38 August 2021
Dateof Issue : 28 August 2004
Calibrated by : Wuntichal Swarphong

Calibration Method - In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)
Reference Standard Instruments :
Slandard Weights

This veruifeation is leaceable 1o the 1nternational Sysiem of Umits

Halh) Cern Na Due Date Traceabiliv
E2413-E2425 MA-D060G- 1Y 27 Mar 2627

Natienal Enstitute of Metrelogy (Thatland ) INIMT)

B

S v

Approved by :

¢ Surachai Promthong §

Lzboratory Manager

The Uneerianties are for 2 confidence probability of approsimately 95%

This cerificate may not be reproduced ather than in full except with the prior written approvai of the Calibratech Co.,Lid.

L-F0031-03



N AT
Calibratech Co.,Ltd.

713 0 2, Sukbaprachzan 3 R, Bangpaod, Paklred, Nonthaburi 11128
FeTeR4-A21 ) Faxcll2) 963-5155. comail - cabbratech. catdyahoo com, calibratech..cal@hounail com

GRS S PR I T
Certiticate of Calibrauion
Certificate Ne. @ 64-210396-1 Page : Zof2

Regult of Calibration :  Without Adjustment

UUC Condition As-Received ¢ Good

A

Nag, Nominal Value |1d.Mark Conventional mass Value Measuring Uncertainty
It

! lg none ig -0.041 mg = D23 mg

T his sl of calibranion was found accurate 2s shown on date and place of calibration only.
T hisreporied uncertainty of mensurement was based on a standard uncertainty mutiplicd by o coverage factor k =2,
peniding o level of confidence of zppronimaiely 95%

-olo -

AL-FO031-03
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Celibratech Co.,Ltd.

' NSC-TISI-TIS17025
7 W0 adon 3, Suldeprachean 2 Rd., Bangpood, Peklzed, MNontheburd 11120 CLLBRATION D030

B2 A6 Faxii) $62-3155, emal ¢ calibrotech.eal Eyehon com, clibratech_cnbEhomsileom

Ceruficate of Calibration
Certificate Mo. : 64-210396-2 Page : 1of2
Submitted by : Special Lab Enovi And Consultant Co.,Lid.

4791 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120
E-guipment ; Weight
Manufacturer: LS Material : Stainless Stael
Weight size: 1002

iD Ne. : LB-Eg-035

Assumed density of weight : 7950 ke / m3

Assumed Air density 1.2 kgs m3
Emvirpnment : Ambient Temperature : (20 2) 'C

Relative Humidity : {50 £ 10) %

Alr Pressure : 1005.1 mibar
Drateof Received : 24 Augusy 2021

Dateof Calibeation : 2% August 2021
Drate of Issue ; 2% August 2021
Calibrated by : Wuitichai Swatphong

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

Reference Standard Instruments ¢ This cenification 15 traceable 1o the Intematianal System of Units

Standsrd Weights

10 Na. arl. No. Due Daie Traceabiluy

E2413-E2425 MM-Q06{0-19 27 Mar 2022 Natonnd Instilute ol Metrology (Thailand), {INTMT?}

X
H

H i ]

Approved by : [

{ Surachai Promthong |

Laboratory Manager

The Uncertinties are for 3 confidence probabihiy of approximaiely 95%

This cerificate may not be reproduced ather than in (ull except wilh the pricr written approvad of the Calibratech Co.,Lid. %
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Calibratech Co.,Ltd.

7o WY 0an 2. Sukhapreehiasan 3 Rd., Bangpoed. Palkred, Nonthabu §1120
el 9626211 Fasd02) 964-5153, e-mail : ¢atibmizch. cali@vohes.com, calibratech .cel@homeailcom

P ‘?.

A T U NS R SRR
CETThICEE OF Lanbration
Certificate No. :  64-210396-2 Page : 2 of 2
Result of Calibration @ Withow Adjustment
UUC Condition As-Recelved : Goad
No. Nominal Value {ld.Mark Conventional mass Value Measuring Uneeriainty
1 HUEN nane h g =017 mg = 0¥f mg

This result of calibration was found sccurate a5 shown on date and place of calibration onfy.
Thiseported unceriainty of measurement was based on z standard uncertainty niutiplied by a coverage factor k =2,
providing a level of confidence of approxsmniely 95%

-oflo -

AL-FOD31-03




Calibratech Co.,Ltd.

HEC~TIBI-TIS17028
F W Tyap 2, Subhoprechrsen 3 R, Baovgoood, Palired, Nonthabar 14130 CALIBRATION 0030
T EN0A4-621) Fax (02) $64-5158. e-mal! ; eatibratech._eal@vahno.com, calibratech cal@homiail com

Coruticate of Calibration
Certiffeate No. - 64-210396-3 Page : 10of 2
Submitted by : Special Lab Envi And Consuliant Co. Lid.

4741 Moo 3, Tambal Tha-it, Pakkset, Nonthaburd 11120
Equipment : Weght

Manufaciurer; LS Material : Stzinless Steel
Weightsize: 200y

D No. - LB-Eq-036
Assumed density of weight: 7950 ke/m
Assumed Alr density : 1.2 ka/ ms
Emvironment : Ambient Temperature - (20 + 2y "C
Relative Humidity : {30 £ 10) %
Air Pressure : 10050 mbar
Drateof Recelved : 24 August 2031

Diateof Caiibration : 28 August 202)
Drate of lIssue 28 Auuyst 2021

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

Reference Standard Instruments : This centification is traceable (o the Intemational Systers of Units

Standard Weights

iD Na. Ceort, No, Due Date Traceahili
E2413-F2425 NNA-DA- 27 Mar 2022

National Institite of Metrology (Thailand}, INIMTY

e,

M
fi 47
/

/(
Approved by : T

{ Surachar Promthong )

Laboratory Manager

The Uncertaintiss are for 2 confidence probability of approximately 95%

This cerificale may not be reproduced other than in full exeept with the prior written approval of the Calibratech Co. Ltd.

AL-F0031-03




Calipratech Co.,Ltd.

F T Koo 2, Sukdnprachasan 3 R, Bangpood, Paidred. Nondabun 11120
Feli21944-621 Fax(02) $62-5135, e-maif - calibratech. cab@yzhoo com. calibmesh, calEhotmail.com

Certificnte of Calibration
Ceitificate No, @ 64-210396-3 Page : 2 of 2

Resulf of Calibration :  Withow Adjustment

HUC Cendition As-Recelved = Good

No. | Nominal Value ld Mark Conventional mass Value Measuring Uncertainty

! g none g 0.2 mg = 01T mg

T hisresul of calibration was found accurate as shown on deie and place of calibration only.
Thisreported unceriainty of measuremens was based on a standard uncertaiagy ernipliad by a coverage factor k =2,
provding 2 level of canfidence of approximately 95%

-ola -

CAL-FO031-03




Calibratech Co..Lid.

WSC-TIBt-TIB 1?7 D58
% Wion 2, Sukhars I Ra, Bangpoad. Peldres. Nontebun 11330 SAUBRATION 03

Cordy gna-62 1 FoulEl Weh 158, s mant L celibrmtent ozt valion Lom. calibraiech _cal@homasil com

A W SE R ML D o
(A RS S RS S B R B
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Certificate Mo, : 63-400224-1 Page : 1of2

Submitted by : Special Lab Egvi and Consultant Co., Ltd.

4795 Moo X Tambol Tha-it. Pakkret, Nomthaburi 11124

Equipment : Digitai Thermometer with TC probe
Temperature Indicaior
Manufacturer : Therma Seiensific Mode} TEMP 10K
Range . S250 e 1352 Resolution : 0.1 °C
Serial Wo. 1 J00ROSE ID Noa. : LB-Eg-Nid
Emironment @ Ambient Temperature @+ (23 = 2} C
Relative Humidity (3 x 15 9
Line Voltage (220 + 22) VAC
Dateof Received 1 25 Aprnd 2022

Dateof Calibration : 03 Ny 2002

BDateof Tssue : T3 Ry 2022
Calibrated by 1 Chortp Samichusn
Calibratien Method

h ethod : This insrument was calibruted by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath a1 the constant contralled iemperatyre,

The remperature scale used was based on [TS-90

Reference Standard Instruments : This certilication is wacesbla to the Internarional Syster o7 Lnits

1 Pltnum Resistance Thermometer (PRTY

10 Nn Cert, o Bue Date Traceabilin

ikl TT-Uin-22 0¥ Feh 2nlg Sattonal Institute of Metraiogy Thailand 1N 184T)

L TT-0usa-21 ol fon 2023 Natonad Insptue of Merrology Thailand (NMT)

2 Swndard Digital Thermomeier

D s Cerl N Due Date Traceahsling

Sl 2iEERE 4 L 2425 Navoanal bstaic of Metmsiagy Uhiland 51T

i) RPN 3 Jun 0I5 Nimonal Instaue of Menalogy Thaitand (NiM T
Approved by !

{ Bunjerd Masri }

Supervisor

The Lincertzinties are [ar u conlidence probability of approvimately 954,

[l
o
[

- . - > - - 1 - I" -
This cenificaie may not be reproduced other than in Gl exeept with the prior written approvat of the Calibratech Co..Lid. it
A
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CAL

Cali bmteuh Ca.,Lid.

w7 Wfog I, Sulhapruchesan 3 fd,

wd Fahdoed Menthsbor 1128

i aripg
w23 GA2-621 T Fax (01 Ind-3155, eamai] + celibratesn, £21 Evahiov o, catibratoch _cel fhomeit com

Ceritticave ab Cualibrmation
Certificate No. + 65-400224-1 Page : 2012
Result of Calibration : Without Adugiment
V¢ Conditien As-Received 1 (o
Funetion : Temperature meuserement with Thermosouple probe Type K
Model - Type K Sheath Malenal Tellen
Prameter @ C min, Lengpth 1360 mm.
Seral ho, ¢ N D ¥ea. : SL-39
Immersion Depth| S1anderd Readingl ULC Reoding Correction Lincertainny
[ mm. + ¢ Ch i C) i) t="C)
ine KRR KRS XY nis
T T RIER! “i) Uiy
i [ERTT IR 1134 i 143
L1 (Siant: isa2 w2 U85
i3 R e JTux 0z 063
Modet - AD-1218-030 Sheath Material : Siamnless
Diameter P mm Length @ 230 o
Serial No. 1 N4 1D No. - SL-40
Inwnersson DepihlSiendard Readingl  L'UC Reading Carrection Uneertaiaty
1 pum ot i (°C1 ¢ Ch (#Ch
152 RETS R RIS ARUR | (4 e
124 FhH Gy KRS L th

VLC Lnit Under Caltbrasion

Thas result ot cahibizaten was found accurae 25 shown an date and place al'calibration only.
This reponed uncertainty of measaremart was based wn 2 standard uncerlainty mulbtiplied by a cos erage tacor k=2

prosiding 2 level ar contidence of spprasimately 954 Y=

E
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TECENOLOGY PRGMOTION ASSOCTATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMERT CALIBRATION AKD TESTING SERVICES
Fided PATTANARARN ROAD SO1 18, SUANLUANG . SUANLUANG BANGEGK 1230

HSC-THELTIS 5
TEL.R-2757. 306K 27 FAN (.2T19.09484 CALIBRATION £ph3

Certificate of Calibration

Equipment:

Cert.No.: 21CH1146
Page.: T1of3

pH Meter
Manufacturer : Eutech
Model : pH 700
Serial No, : 2858458
B No.: LB-Eq-027
Conditioen As-Received: Used Item
Received Date ; 23 August 2021

Calibration Date : 3 September 2021

Reference : 2108-0663WHN-1

Submitted by : Special Lab Envi And Consuitant Co. Ltd

47/91-82 Moo 3 Thambon Tha-it, Pakiast
Nonthaburi 11120

{25 + 2.5} *C

(50 + 13) %

In - house method :

- CP-CHS by direct measurement with standard
voliage calibrator and direct measurement with
cerified reference material (CRM)

Ambient Tempearature ;
Relative Humidity :
Calibration Procedurs :

Calibrated by Saithip Meangmai

Approved by %jjﬁ :
Approved Signaiory

{+ ) Maize Buikruea
( ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date : 9 September 2021

The Uneertainties are for a confidence probability of approximately 95%

Tinewo eyt gt ot e roproduned offer duan o Wi cwept st e past written

Approsab el e Lot of Comqraeatd Servees 3 Egmpment Cubibration and Tokag Szroices

_ A 0031764



oondition of this calibration result

1. Reference Standard Instrument -

Insfrument
1 Document Process Calibrator

Serlal No.

D No.

43150086 130RC092

Cert. No.: Z1CH1148
Page.: 2of3
Cert, No, Due Date
291E1223M1 27 Apr 2022

This certification is traceable o the International System of Unit maintained at:-
- Traceable 1o Natiohal instiluie of Matrology (Thailand), MIMT

2. Certified Reference Materials

Buffzr Solutien
pH 4.008
pH 6.866
pH 9.181

. The measurement resulis are traceable to 81 through CPA chem Lid.,

ANSI-ASG Natlonal Accreditation Board, Accredited Na. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
784028
679462
754031

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

3. This cerlificate is valid only to the item calibraled on dats and place of calibration.

Coalibration Results

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

Unit Under Standard pH Actua! pH |Actual mV| Uncertainty of Coverage
Calibration Buifer Solution Reading | Reading | pH measurement factor
{mV) (&) &
pH Elecirode 4.008 4.01 169.2 0.0071 2.00
Sih.: 3034418 6.866 &.87 0.5 0.0082 2.00
2,181 8.18 -134.9 0.013 2.00

a 1010596



21CH1146 '+

Cert.Ho.: -
Page.: 3of3 'f
Czllbation Results E
- Pz idion : mV Measurement i
: E?rfmming standard curve by Fluke at pH (4,7,9)
Nominal Standard Uncertainty of | Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Callbration Input (V) K
pH mV my pH
pi£ Meler 0.00 41412 414 0.02 0.58 2.00
S/l 2858459 1.00 354 96 355 1.02 0.58 2.00
2.00 285.80 296 2.02 0.58 2.00
3.00 236.64 237 3.0t 0.58 2.00
4.00 177.48 177.4 4.01 0.058 2.00
5.00 118.32 118.3 501 0.058 2.00
6.00 58.15 59.1 £5.00 0.058 2.00
8.86 2.2 8.2 8.58 0.0858 2.00
7.00 0.00 0.0 7.00 0.058 2.00
8.00 -38.18 -58.1 8.00 0.058 2.00
.00 -118.32 -118.3 9.00 0.068 2.00
9,18 -128.97 -129.0 8.18 0.058 2,00
10.00 -177.48 -i77.5 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 2.60
13.00 -354.96 -355 13.00 0.58 2.00
14.00 414,12 -414 14.00 0.58 2.00

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

factor k, providing a level of confidence of epproximately 85 %.

-a0o-

Wk,

a 1070593



e ,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) g%% , A
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION A5D TESTING SERVICES %720y g

£33 PATT WNARARN ROAD S0 15, SUANLUANG. SUANLUANG BANGKOR 18250 Tl NSETIS ST 2028
TEL 0-2735- 85637 FAX 0.2710.9464

Equipment :
Munufactarer ;
Maodel :

Serial No. :

D No.

Submitied by *

Location :

Received Order :
Callbrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voliage ¢

Calibrated by :

Approved by :

{ -} Pomihippa Tameyakul

{+ ) Malee Butkrusa
{ ) Suwit Imjai

Issue Date :

CALIBRATION D032

Cert. No.: 211547
Page.: 1of 2

pH Meter with Sensor
Eutach

pH 700

2858459

1 B-Eq-027

Special Lab Envi And Consultant Co.,Lid.
47/31-93 Moo 3 Thambon Tha-it,
Paldret,

Monthaburi 11120

TRA Chemistry Calibration Laboratery
23 August 2021

27 August 2021

(26 £10)°C

(50 30Y%

{22022V

Kunchit Promprat

Wit

Approved Signatory

31 August 2021

The Uncertainties are for 2 confidence probability of approximately 95%

Thte cormiioar 2y fat by seprednant otbicr Qe i fukl, ot b the prios wailten

Appros el ot the e of Cotpozate Servieen 3 Lquipment Calipeaton and Tesung Seroles

A 00313535



 Equsipment : pH Mater with Sensor Cert, No.: 21TM1547
: Coradition As-Received :  Used ltem Page.: 20of 2
' Refefence ; 2108-0663wWN-2
_Procedure Used :-
Catbration were conducted using in-house callbration procedure CP-OT01 according to comparison with
Indur stria) Platinum Resistance Thermomater { IPRT ) into Temperature Bath,
T he lemperature scale used was based on 1TS-90.
CSordition of this result of calibration
1. Reference standard instrument:-

hrstrument Meodel Serial No. Cert. No. Due Date
1) Digitat Thermometer 1523 2188080 2011389 20 Nov 2021
2. Thus carlificals is valid only 1o ihe iem calibraied on date and place of cafibration.
3. This ceriification is traceable lo the Intemational System of Unit.
Res tilf of Calibration ;- ("} Without Adjustment
Function : Temperature measurement.
This insirument was connected with temperature sensor, 1D No.: SL-33/1

Calibration| Immersion Standard uucr Error Uncertain Coverage
Point Bepth Temperattre Reading m—— sneerain. Factor
(T (mm ) {C) (CJ {*C) ( #C) k
25.0 100 25.0 25.000 0.000 0.16 2.00

HUC™ @ Unit Under Calibration

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

-ala-

Wl .

9 1069519
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Calibratech Co..Ltd,

T ® Mog 2 bukds

NEC~TIZ=-TIS1 782y
CALIBRATION 0Qag

hasen 3 RE, Banpoood, Felored, Wondiaoun 13130
.

]
bl (B RS2 T Fa SA-F58S, womall ¢ calibrziech. oabd

ahos com, calibratech calFhovpail com

.o A ey .
FowusmT oy et oNT b qxdojamateyite oy
LTRSS OT L atioranion

Certificate Mo, : 65-400213-3 Page : 16f2
Submitted by : Special Lab Envi and Consullant Co., Lid,

4791 Moo 3 Thambol Tha-it Pakliret Monthaburi 11120
Eqguipment : Atr Chanvber { Refrigertor}

Manufacturer © Trozen Model 1 CC-2B0C

Range : A 'C Resoiution : 0.1 'C

Serial Na. 2081307616 1D Na. : LB-Eg-006

Environment : O site calibraiion was casried out at the Laboratory,

Special Lab Envi and Consultani Co., Lid,

Ambient Temperawre : {290.3w 30,8 °C

Relative Humsdiny : 360} %

Line Vohage . {(226.010 2265}V
Date of Received : 2T April 2022

Dateof Calibration : I7 April 2922
Date of Issue : 30 April 2022
Calibrated by : Bunjerd RMasn
Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on [T8-60

Reference Standard Instruments : This centification is fraceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No, Cert, No, Bue Daze Traceabilitv
AN004G & 400022 A5-200041-) 23 Jul 222

Natonal Institute of Metrotogy Thailand (NTMT)

>

Approved by : ‘ L’/

LA

{ Bunjerd Masri )

Supervisor

The Linvertanzics are tor o confidence probebdity of approximately 95%
. : S ar eI
This cerificatc may ot be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Lic. S

Al
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Cilibratech Co.,Lid.

T Rt 2, &

22 anad L P i3y 2ed-21 32 emad

Sulduprazhesan 3 R4, B

rzlibratee

LoalPL

Certificate INo. 165-400213-3

Resutt of Calibration

LLC Condition As-Received ;

Function ¢

Thas insten

¢ Withow Adjustment

Gownd

Temperature measurement

HEnT A G4 Seing aiv

angposd Falduod, Munthabun 11125
wldvalos com

1

- -

L
Ll PiEh

w——

o

e o

Bin®

aL‘

venlilatior at position & (elosed

. calibrzech . culi@bomaziicom

1 Inside of Chamber
~ { Wo=10z m
O -
2 z 4. D ow 347 m
2 { T i
"= ] o
5 3 H=14& m
i Capacity = 077 ™
b
" I g":_‘.“:
9 |
eI
2 :\-(:rn v
1 =
W
Test Setng Indicating - .
! Weasured Temperamure { C) @ Sensor No. Lneertainty
PFaint | Temperature | Temperniyre
A S o 1°Cy ! 2 3 3 3 6 7 3 g 1z T
l g 30 X5 SO0 S b RG] 38T AT0 3657 3821 A5 .39
Test Sciting indicating hMeasured Measurad Guerard
Foint Temperaiises Temperature Uniforminy Stability Variation
1 (70 « <) ("C L) {7Ch
X0 St S 1.1G (04 (R

Remark The unceramty is

ol CON

whine uniforminy of the alr chamber

This result of ealibration was found accurate as shown on date and place of calibeation only.

This reported uncerzaim'_.- of measvrement was based on a standard uneertainty muliplied by & coverage factork =2,

providing a level of condl
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PinAAcke 900F Preventive Maintenance (PM)

Cmmpany Name: SPECIAL LAB ENVI & CONSULTANT
Address PAKKRET NONTHABLRI 11120
{Enstrument Location):
Serial Number; PFB517082303 P Number: 1ofi
Customer Name K. Fhatiha Telephone (092) 283-8054
{if applicable): Number:
Customer Support K. Weerayoot keadpon | Sorace Order 4y poganass
Engineer Mame: Number:
Next PM Due
Date PM Performed: Py Bep-
ODAMLYYYY) 03-Sep-2021 Date: 03-Sep-2022
{DD-MMBE-VYVY)
Standard Labor Hours to Complete PM : 5 hours

Part Number

Release

Publication Date

039370145 Rev.9

A

January 2018

Seope

The purpose of this P isto ensure the contihued functienelity of the PinAAcle S00F by inspeciing and
replacing any worn or damaged parts. This service should only be performed by a tralned representative of

PerkidnElmer.

The customer should sava their method hefare the P begins.

Generat Instructions:

The customar must provide the engineer operational data to demonstrate recent instrumant performance prior o

startitig the Pi.

Always check with the customer before making any changes that may affect the custaomer's 2nalysis or calibration,
including s current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with

the customar,

Update the P sticker and instrument logbook as required.

Copyright Information

This docutnent contains praprietary infarmation that is protected by copyright. Alf rights are reserved.
No part of this nublication may be repraduced in any form whatsoevar or transfated into any language without the

prior, written permission of PerkinElmer, Inc.

Copyright © 2013 ParkinElmer, inc.

Trademarks

Registerad names, trademarls, ete. vsed in this document, even when not specifically marked as such, are protected
by law. PerkinElmer s a regictered trademark of PerkinElmer, Inc. All ather wademarks and registered trademarks
not awned by PerkinElmar, inc., or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, ncluding, but not Wmited to, the implied warcantlss of merchantabitity and

fitness fara particolar purpose.

PerkinElmer shali not be liable for incidental or consequential damages in connection with the furnishing or use of

this document.
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Component List

Component / Specific Model Serial # _Configuration Notes
Parts Lists
Parks Included with the PA
Part Number {if s N
Beseript Lt
applicable} escripton @ B
80501694 Fan Filters
N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) IN/A
N3180157 C-Ring Kits for Sampling introduction { Plastic Kebulizer}
NO30L714 Replacement Acetylene Filter Cartridge
THO02022 Replacement Alr Filter Cartridge
Additional Reagents and Standards Reguired for PM
Part Number - Expired Date
\ ) Peseription uall Batch/Lot # #pired La
£if applicable} W Quallty / {FARAAVYS
N2300:83 1000 mg/L Copper Standard AR 25-20CUV1 30-Jan-2022

Additional Reagents and Standards Required for PM {Custorer Suppert Solution)

Part Number {if i . Expiration
i Description vanii Batch/Lot#
applicable} P Q ty [lot# Date (MMpm
N/A DIl Water 250 mi. AR AR
(-1 {1.5% HNQ; 250 el AR AR l

iPmAAclc 90F Preventive Maintenance Repon (PM)
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Additional Tools Required for PM

{F;fa :}:;z:r; Pescription . Quanﬁt;.: Serial #
N1013000 0.2A Neutral density filter 1 5503530856
1013002 1.04 Neutrat density filier i 5503555461
03020297 System 2 £01 Briver ) 03030887
N3050695 As System 2 EDL 1 16148
N3050121 Cis Lumina HCL 1 021913-020070
N3050108 Ba Lumina HCE 1 102416-040160
N3050139 K Lumina HCL i 1147168-010060
N3050132 Hi Lumina HCL 1 1005815-030180

EPinA Acle DO0F Prevemive Muntenance Report (BM})
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Procedure Checkiist

Use {~" ) ta 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.

3 Inspect the customer log book and make any appropriate Pid entries.

g} perform genera!l inspection of system for cleanliness.

2. PCinstrument Software:

Fl Instrument Software user files/databases archived, packed, and/or delated as needed,
3. DMechanical

] Inspect and clean all fans and filters. Replace filters if necessary

P Inspect all gas lines for leals and/for wear. Replace if needed.

#1 Clean exterior of the instrument.

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

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section oh cleaning the burner head and checking sloth width.
Replace if out of specification

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

71 check the drain system for signs of wear. Replace worn or damaged parts.

# Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable).

4. Electrical:

# inspect PC hoards, Clean if necessary.

7 Carefully check all internal and external cable connections.

] Check instrument. firmware revisions upgrade o current levels {if necessany)

71 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer,

5. Optics:

F inspect and clean the sample compartment windows, if needed.
i Inspect optics. Clean or replace if necessary,

6. Gasses:

) Verify that the Gasses supplied 1o the instrument are within the pressure and purity
spacifications found in the PinAAcie 900 Series Pre-installation Checklist SDB.
] Verify that the acetylene filter and air filter element is dry. Replace if necessary.

PinAAcle 900F Preveative Maintenunce Report (PM) Page 4 of 7




7. Flaime Interfock Check:

pDescription: Check to ensure that all safety interlacks are clased.

Parameter Speclilcation i TestResults | lﬁés'sf_i?si_l
Flame Sensar Alr/C,H, Flame correctly shuts down . | Active Passed
* Drain Sensor Alr/CyH, Flame correctly shuts down  jActive Passed
Nebulizer Sensor AirfC;H, Flame correctly shuts down  [Active Passed
C;H, Pressure Sensor HMir{C.H, Flame correctly shuts dovn - {Active Passed
| Air Pressure Sensor Air/CyH, Flame correctly shuts down Active Passed
Burner Head Semsor Choosmg_ Hitrous _Odee as the oxidant Active Passed

should trigger an interlock shuts dawn

8, After Pidl Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Ranga.

. . CertHicate Value
B it
Paraimeter Specification at 553.6 nm {Abs.) Test Results assfial
1.0 A ND Filter + 5% from Cert, 0.8708 09764 Passed
0.7 A ND Filter # 5% from Cert. 0.2042 0.1989 Passed

8.2 Baseline Nolse gt 1.0 Absorhance with Barium

Description: Ensures that 2 high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation £0.010 0.0015 Passed

8.3 AA Baseline Nalse with Copper

Description: Check baseline noise,

Parameter Snecification Results Pass/Fail

Standard Deviation $0.001 0.0002 Passed

PinAAcle YO0F Preventive Mainienance Report {(PM) Page 3 of 7




8.4 Dy Background Compensation with Copper

Description: Verifies the instrurnents ability to compensate for Background absorption.

Parameier

Specification

Results

Pass/Fail

Standard Deviation

£0.030

0.0079

Passed

8.5 AA-BG Baseline Noise with Copper

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

Parameter

Specification

Results

Pass/Fail

Standard Deviation

£0.005

00004

Passed

8.6 AA-BG Baseline Noise with Arsenic

Dascriptiont Ensures that background correction does not produce excessive noise at a low

wavealength,
Parameter Specification Results Pass/Fail
Standard Deviation =0.005 0.0011% Passed
8.7 Flume Sensitivity
Description: Instrument Sensitivity chacked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail

& mg/L Sensitivity 55 Neb (if applicabie) > 0.250 Abs, NA hNot Applicable
2 rag/L Sensitivity HS Neb (if applicable) >0.250 Abs. 03221 Passed

0. Review:

¥ Review with the customer PM work performed.

¥4 Review with the customer routine maintenance procedures.

¥l Discuss recommended customer supplied materials to have on hand.

¥ Attach PM sticker.

PinAActe 900F Preventive Mamteuance Report {PM)
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Additional Commenis

Additional Comments Regarding the PM

Review

The preventive muintenance checks and if applicable performance tests for PinAAcle 300F have
been compieted,

This PinAAcle 900F Passes Bl Fails O3 the preventive maintenance.

Review of Preventive Malntenance:

Authorized PerkinElmer Rep//xzesentative: Date:
W 03-Sep-2021
- {DD-RAMB-YYYY)
Autharized Cé’si/omer Representative: Date:
(DD-MAEAYYYY)

PinAAcie 900F Preventive Maintenance Report (PM) Page 7of 7
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f.alibratech Co. Ltd. HEC-TISI-TIS17 05
. Moo 2, Sukbarechasen 3 Rd., Bangpood, Padklired, Wombabir: 11320 CALIZRATION 0020

e yea-677 1 Fan 02} 9643155, e-masl © cabbrziech. el yaioc.com., exfibritach calBhomnil.cam

AR A A, i DN Sk A G
Certiticate of Cabibration

Certificate No. : 65-200126~] Page : 1 of2

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

47791 Moo 3. Tambel Tha-1t. Paklret. Nonthaburi 11130

Eguipment : Electronic Balance
Manufacturer : ARD Modet : GR-200
Serial MNo. 13243322 ID Mo, : LB-Eg-H6
Capacity : 2H Resolution : QUOOL 2

Environment :

Ambient Temiperature : (2681w 270y 7C
Relative Humidity : {53610 537y %
Air Pressure LR mbar
Date of Received : 27 April 2022
Date of Calibration : =7 April 2022
Dale of Issue : 03 May 2022
Calibrated by : Akaradath Thippichai
Calibratien Method - In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 3, July 2015

Reference Standard Instruments : This cersification o traceable (o the Inlernational Sysiem of Liniss

Standard Weights

1D ho Ceri. No Due Date Traceahility
E261-E3624 CU2213103 ES Now 2422 Nattonal Instrigte of Metrology { Thatand, (NIMT)

i ;;
1’1_ {1 { ‘l

Approved by
¢ Surachai Promthang }
Laboraton Manager
The Uncertainties are for a contidence probability of epprosimately 93¢, B
) - L
This cerificate may not be reproduced oher than in full except with the prior written approval of the Calibratech Co..Ltd. ﬁi{-ﬁi
3

AL T0031-03

On shie calibration was carried oul at the Labaratory, Special Lab Envi and Consultant Co.. Lid.



4., Bangpoad Paldzed. Wonthabun 11120

A A
i

Certificate No,

65-204126-1

Result of Calibration : Without Adjusiment

LUC Condition As-iteceived :

Gl

Denyrture of indicution from nominal value

o

»i £ [,
PIVICH

eemizd : calibraweh, ce{@vakes com, colibrusen col@homail con

o af Cahibranion

Noaminal Vatue Correction Uneerainty
(g 4] * (g
1 ki §.0060 G.0001 1
ihift [ 0
LI i £106K) G.O0a11
A EIREETE: 600031
2 U uflan 400011
A -EH 000 3000142
HH J.{HEIN (00012
Si1 -0} § Gaa)lg
joi {0001 0.u06G20
208 13 3y 00038

This resull of calibraton was found accurzie a5 shown on date and place of calibration only.

Page : 2072

This repevled unceramty of measuremant was based on 4 standard uncerlainiy mutiplied by 2 coverage factor & = 211,
providing & level of conlidence of appronimately 5%
Eecentric error Load test ; Mg
A B C D E

AR R0 et 0 Og O0000 g
Repeatabiiiny Laad test nn 4

Stdes. REUHERS o
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L
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€ zbraiech Co..Lid. NSG-TISI-TIS 17075
“Mre? Moo 2. Sthhapmchesan I R4, Beangpood. Palired, Nenthaburi 11724 CALBRATION DG30

20 Bg4-621 1 Fax 4021 9645155, eomail : cabibratech. et Evohoo com, calfrrasech cal@hawmail com

. -

Jeriiticate of Cattbration

{
{
Certificate No. : 65-400213-1 Page : 1 of2
Stbmitted by : Spesial Lab Envi and Consultant Ca., Lid.
4791 Moo 3 Thambol Tha-it. Paldkret. Noathaburi 13120

Equipment : Aty Chamber (Tncubator)
Manufacturer : Lovibond Mode! : FKLJ 1800
Range : NrA "C Resoludon : 0.1 “C
Serial No. : 0925481-19 ID No. : LB-Eg-(G03
Environmens ; On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Lid.

Ambient Temperature : {39010 30.0) "C

Relative Humidiry : (43 to 530) Ya

Line Voltage : {226.010 22631V
Date of Received : 27 April 2022

Dute of Calibration : 27 Apnl 2022

Date of Yssue 30 Aprit 2022

Calfbrated by : Permpon Chanpu ‘
Caliyration Method CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments ; This certification is traceable to the International System of Units
Standard Digitai Thermomerer with Thermacouple probe

{D No, Cer. No. Due Date Traceability

400029 & 400050 84-300387-1 33 May 2022 National Institure of Mewrology Thailand (NIMT)

~ -
AT -~
,l ) )/ e

{ Bunjerd Masri )

Supervisor

Approved by :

The Uncertainties are Tor a confidence probability of approaimately 95%

This eerificate may not be reproduced other than in full excent with the prior wniten approval of the Calibratech Go.,Lid.
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Lalibratech Co..Lid.
BT Mo 2, Subbaprechasen 3 Ra, Sengpeed. Paldrad Munthsbur 11120
SR gps52 b L Tan fU3Y $64-5455, comal - gatibmiach. cal @valoo com. callbmatech celi@bowmait com
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Certificate To. : 635-400213-1

Besuit of Calibration @ Without Adjustment
VUG Condition As-Received « Good
Fenetion : Temnaraiure measurement

This utsirament was selting air ventilalion al position 0 {clnse)

Page : 2012

tnside of Chamber
’/ W =035 m
o
i ; [ 4 D =07 m
4 o &
i 3 H =050 m
3
a Capacity = 026 m
K
g HiZ
i Ve
T i
1
! .
i - oz
77 :I'Sﬂl -
< o
W
Tast Setting Indiceting
. Messured Temperatore {° CH@& Sensor No. Uneertaingy
Fuiat | Temperatare | Temperalure
{°Ch (°Ch v C i 2 3 4 5 6 7 g 9 (="C)
b EISAY 34 N0 E AT EA00 ] 269 2081 300 | 301 300 0.53
Al Afu 350 3E8 6348 350 350 354 3504 3571 1 351 | 350 0.54
KRR 374 310 3.7 L 307 ] 36U ] 3691 362 369 370§ 3TN0 300 153
Tast Seiung Indicating Measured Measured Overall
Paist Temparsturz Temperaturz Uniformity Subility Variation
(A ("Cy < {("C} {°C) (°C)
0 Mue 306 0.3 {1 0.3
350 3 35y 3 .1 0.3
AT T 3G ud 0.1 AL3

Remark The uncertainty 1s not combine uniformaity of the air chamber

This rasull of culibrasion wis found securate as shown on date and place of calibration only.

This reported uncensingy of measurement was based on a standard unceriainty nuliplied by a coverage facior k = 2,

providing a level of confidence of approximaiety 950,

-alo -
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' Bre) BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
%’%T Ha 1k CAL!BRAT[ON LRBORATGRY
E; wi{, 303 Phahoiyo:hm Raad.i’hayathax, Bang!mk 1{5400, Thaa}a.r:d _:;1 -lv66 261 5-2;2; ?a-;’“—l-ﬁ-ﬁ ;61 ;:5350-1

'\'SC-TISI-T[ To2E
E-mail: bkk&hecthal.com Website: wenbecthai.com C.&LIERATLC?N} u01§1

Cariifices t© No. : CAL-22-284 Page : 1 of 3

CERTIFICATE OF CALIBRATION

Equipment : Spectr;)phoiome{er

Manufacturer : Thermo Scientific

Model : Genesys 20

Senial No, : IBGET041007

iDr No. : LB-Eq-029

Cusiomer : Special Lab Envi And Consultant Co., Ltd.

47/91-93 oo 3, Tambol Tait , Amphur Pakrad,
Ronihabori, 11120,

Location : Becthai Laboraiory
Deie of Receipt 5 May 2022

Date of Calibration : 5 May 2022

Date of Issue - 5 May 2022

Armbremt Temperaiure . (25+10) °C

Relative Humidity . {60+20) %

Condition As-Recelved Used ftem

Ca%ibreted/i;_y . Approved by

[N {f

. M/”E‘;L{f“ 7, T —

! . y .
{ Wr.-Somphop Deangnguan) { Ms. Jintana Sangthaijaroenlap )

Calibrstion Engineer Cafibration Manager

The eparted sxRenurc vriengint, of measurement was Dased on a combingd standard uncenrainty multiplied by a coverage
igoter £2= 2 00 providog s el of tonficence o spposmanaly 958%.

T

This cathificaie may Not BF rERroIuCEn 2iher han w ol sxcem with the price written approval of the head of Calbreiion taboralory

ingicaied valies are vand 10r the giate of the Speotrophotometer gt the vme of caliiration anly.

1583 & REv4 FIA-CAL-33 2
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BECTHAI BANGHOK EQUIPMENT & CHEMICAL CO., LTD.
Cﬁ.LIBRATiGN L&EORATORY

500 Phahctym‘im Rozd, Phayathai Bangkak 1 0&09 Thaﬂami Teh +66 2615—2929 Faxs: —HSG 26‘3 5-2350«1
E-maili bidk@bacthai.com Websiter www.bacthai.com

Ceriificezie No. @ CAL-22-284

CALIBRATION REPORT

Conditi ons of this raesult of calibration

1. Referents Standard Matarial :

Materia Mode Serial. Mo, Cerio.
Holmipm 3izss Filier BRA-HG 24563 65313
Didvrriury Tiags Fiker =h-DG 24562 o031
Keuira! ety Filler Sl TN2NGHN 24563 90324

2. Traceabilly - This cenn

fon s wraveshie 1o the Intematona! System of Unit mamamed at

The Siarmz 3uenhic Ui, Accredied Celibraucn Leboratory Mo, U658

ZOOrals

3. Method of calibration .
The celiraion Rrocedurs was Laried DUt 2ocoming 1o the Guite 10 OPM-CAL-0Z besed on ASTIM E27

ASTLE EQ25-08 120143

4. Result of calibration :

A wibhoul gdjusiment () afler adjustmer

5. Equipment Specifications:

SpecratBaameols 2 nm
Data infang’ 1 nm
Scan Speed A nymin

FMm-CAL-332

~N5C- TN] TIS 17028

CALIBRATEQY 831537
Page:2of3

Due data

2 Marz3

2 Mer 23

2 Mar 23

E275-02 (2813 zng-

vf’,xifj{w&osfm



CALIERATION LABORATGORY

E-mnajl: bkk@becthal.com Website: vww.becthal.com

Certificzzte No. : CAL-22-284

CALIBRATION REPORT

Wavele rigin Calibration

BECTHAI BANGHOK EQUIPMENT & CHEMICAL CO., LTD.

300 Phzholyothin Road, Phayathai, Bangkok 10400, Thailand Tel; +66 2615.2029 Fax:-66 2615-2350-1

KSC-TISHTIS 17025
CALEBEATION prsy

Page:30f3

Cenifed Values of [ Nominal Value UUC Reading Error Uncertainty of
Referente Materal (rim} (nm) fnm) tnm} Measuremnent (& nm}
418 20 418 419 0.60 .89
83700 537 537 0.00 058
6238.00 838 G838 £.00 059
Photom etuc Calibration for Visibie
Wavelength Cerified Valuss of UUC Reading Error Uncertainty of
{nm) Reiference Malarial {A) (A {A) Measuremant (£ A)

Zer £.000 0.4000 G.0028

o §.5524 (1.583 0.0008 0,004

e R 6726 50006 00040

10577 1.028 0017 0.0040

Zzrg 0.000 3.a00% 00028

445 % (1.3884 (.566 0.0961 00042

L7326 D7 -0.0026 N 0 H037

T T 1.014 -0.0032 0357

2.000 3 D060 30328

4650 5527 3004 2.0044

CETO -G 0903 0.6035

0856 -0 G002 00034

0000 0.6000 0 ooze

563 0524 0004 0.0038

154G D) 0.699 -0 0042 30021

Gond 00007 $.00%2

0400 4 0000 g.0028

2000 {.560 30012 00036

- 0.752 00003 2.0031

1.075 0.000% 0.0032

& 0.000 0.0000 o028

e Q0650 056G 6.002% 000358

e ATEN 0738 00079 3 0031

1045 1047 0.0016 0.0034

Remark : Each indiviciual ilter s measured against the emply filter holder (blank) used to zero the Specirophoiometsr

Note:

LUC Unit Under Calibraucn

- End of Report -

IS3UE & REVA

FA-CAL-23:2

1505%1




