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1. AAWBINTA

- TSP - High Volume Air Sampler NO. B02, B08, - Digital Balance
B12, B13, B16, B18, B22, B25, B33, B34,
B37, B43, R0O4
- PM-10 - High Volume Air PM-10 Sampler NO. - Digital Balance
B02, BO3, BO5, BO7, BO8, BO9, B10, B13,
B14, B15, B17, B20, B30
- PM-2.5 - PM 2.5 Air Sampler NO. B01, B02, B03, - Digital Balance
BO4, BO6, BO7, BO8, B09Y, B10, B12, B13,
B14, B15
- SO, - Gas Sampler Box NO. B01, B02, BO5, - Spectrophotometer
B06, BO7, BO8, B0O9, B10, B11, B12, B13,
B14, B15
- NO, - NO, Analyzer NO. BO1, B03, BO5, B09, - NO, Analyzer NO. B0O1, B03, BO5, B09,
B10, B11, B12, B14, B21, B22, R02, R0O7, B10, B11, B12, B14, B21, B22, R02, R07,
R09 R09
- CO - Personal Pump SKC NO. B01, B03, BO7, - CO Analyzer NO. BO1, B02
B08, B09, B21, B28, B41, B45, B49, B57,
B60, B61, B63, B76, B84, B91
- THC - Personal Pump SKC NO. B02, B08, B10, - THC Analyzer NO. BO1, RO1

B12, B33, B37, B45, B53, B55, B61, B62,
B67, B70, B77, B81, B88, B9O, B93

- Rotameter NO. H-B01, B02, L-B01, L-B02

2. sEAuLHeg

-Leg 1 hr, Leq 24 hr, L10, L50 Wag

L90

- Acoustic Calibrator Sound Level Meter
No. ACO- B05, B09, B27, B28, B29, B38,
B45, B46, R0O3, RO7, R0O9, R10, R11, R19,
R27, R29, R47

3. AN

- Temperature - - Thermometer

- Turbidity - - Turbidity Meter

- pH - - pH Meter

- Salinity - - Conductivity Meter
- Conductivity - - Conductivity Meter

- Settleable Solids

- Digital Balance

- Total Dissolved Solids

- Digital Balance

- Total Suspended Solids

- Digital Balance

- Dissolved Oxygen - - DO Meter
- BODs - - DO Meter
- COD - - COD Reactor

RP/L015/2025/JUL-DEC/CAL.DOCX
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3. AN (sin)

- Total N - Block Digestion
Spectrophotometer
- Total K - Inductively Coupled Plasma
- Phosphate - Spectrophotometer
- Mercury (Hg) - Atomic Absorption Spectrophotometer
- Lead (Pb) - Atomic Absorption Spectrophotometer

- Cadmium (Cd)

Atomic Absorption Spectrophotometer

- Total Chromium (Cr)

Inductively Coupled Plasma

- TKN - Block Digestion

- Sulfide - GC/PFPD

- Grease & Oil - Digital Balance

- Petroleum HC - Spectrophotometer
- PO,-P - Spectrophotometer

- Total Coliform Bacteria

Incubator/Water Bath

- Fecal Coliform Bacteria

Incubator/Water Bath

- PO4-P - Spectrophotometer
- NHs-N - Spectrophotometer
- NOs-N - Spectrophotometer
- Total Ammonia - Spectrophotometer

- Crtt - Atomic Absorption Spectrophotometer
-Cu - Inductively Coupled Plasma
- Sn - Inductively Coupled Plasma
- Mn - Inductively Coupled Plasma
-Zn - Inductively Coupled Plasma

4. puANRSNaUAY

- Mercury (Hg)

Inductively Coupled Plasma

- Lead (Pb)

Inductively Coupled Plasma

- Copper (Cu)

Inductively Coupled Plasma

- Cadmium (Cd)

Inductively Coupled Plasma

- Nickel (Ni)

Inductively Coupled Plasma

- Chromium (Cr)

Inductively Coupled Plasma

- Petroleum Hydrocarbon

Spectrophotometer

- TOC

TOC Analyzer

RP/L015/2025/JUL-DEC/CAL.DOCX
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H £5.P.S. CONSULTING SERVICE CO., LTD.
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A Tl : (562} SI9-4370-T2 Fax : {557} 5134221 -l | sabeupscon o, ssn SpSEon.com

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter | I Model : Defender 510-H SN 1 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate {ml/min}
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 H 3 1 2 3 ¥ [
HED Dwyer VFB-65 QRAT/NES 500 1,000 2,000 4588 10018 | 20057 0.596n + G8TH 1.000
802 Dwyer VFB-65 0ZOT/2025 £ 1,000 2,000 5016 10003 | 1997 Q597K + 5643 1.000
HEQS Dwyer VFB-65 OMUN/25 500 1000 2,000 933 w1y | 1903 0558 + 1307 0559
HE0L Diwiyer VFE-65 04/TT/2025 500 1,000 2000 5013 w13 | 20059 1,000 + 1,082 1.000
HB05 | Owyer VFE-65 02AUT/2025 500 1.000 2000 5016 9988 | 20055 1.003% - 1.210 1.000
HE06 |  Dwyer VFB-65 ONOT/2025 500 1,000 2,000 009 | tom3 | 19506 0.957x « 5518 0.95%
HB0T Dwyer VFB-65 0T/2025 500 1,000 7,000 wis | wonr | 20082 0599 - 1217 1,000
H-B04 Dwyer VFB-65 DLOT/2025 00 1,000 2,000 4990 9380 20067 1.002% - 9.064 0959
[ Dwyer VFB-45 ORAT/2025 500 1,000 2,000 4388 10005 | 19988 1.001x - 1.402 1.000
H-810 Dreyer VFB-55 QRATII025 00 1,000 2,000 5002 10006 20017 095w + 21T 1.000
Calibrated by ; Approved by :
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£ S.P.S. CONSULTING SERVICE CO., LTD.
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L

Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

I Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H S/N: 136164
Callbration Data
Rotameter Data Calibration Data
Flow Rate (mL/min)
Value From Calibration Curve
No, Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 ! 2 3 ¥ R
L-B01 Dweyer VFA-21 50 100 200 507 9.8 1996 1.000x + D067 1.000
L-BO2 Dwiyer WFA-21 50 100 200 502 554 1987 1.001x - 1.181 0585
L-803 Dwyer WFA-21 50 100 00 508 9.2 o5 1.002¢ + 0.053 1.000
L-804 Dweyer VFA-21 01/10/2025 50 100 200 487 1014 2008 1.001x + 0,348 1.000
L85 Dweyer VFA-Z1 01/10/2025 L] o X0 505 1004 218 0958 + 0.235 o0ss9
L-80é Dwyer VFA-21 01/10/2025 50 o 200 501 1005 a8 1003 - 0.103 1.000
L-807 Dwyer VFA-21 02102025 50 00 0 506 100.8 a3 0.998x + DBTT 1.000
L-Bo8 Dweyar VFA-21 z 50 0 200 7.8 03 1989 1.000x - 0165 1.000
L-B07 Dweyer VFA-21 50 1 200 50 2 200. 1002« - 0.766 0959
L-B10 Dwyer WFA-21 o310/2025 Li] Le s €00 509 1008 2012 1.003s + 0654 1.000
Callbrated by : _- Approved by :

REFERENCE No : 76365-1
Certificate of Calibration

EQUIPMENT 2 DIGITAL BALANCE

MANUFACTURER $ METTLER TOLEDO

MODEL = XS105DU

SERIAL NlI: 1126422905

ID No 3 BA0S/50

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY . S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY 3 ATSAWIN Y.

CALIBRATION DATE : 07-Mar-25

APPROVED BY 3

ISSUED DATE : 13-Mar-25

RECEIVED DATE 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,

F-GO10 REV 03
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.81 -0.19 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 155 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.95 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved

Electrical md'BQRIEIBms Laboratory

Date of Calibration : 21 Feb. 2025 Industrial Metrology and Testing Service Centre

Date of Issue : 24 Feb. 2025 Ref : 2011268021900739001
End of Certificate 2/2

The results relate only to the items tested/calibrated or value assiened
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.5
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Chanewat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax (66) O 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mte@tistr.orth Website : www tistr.orth
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Noise B_476/25

Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand [ ACO ] Niibér [ acowss |
Model [ 2127 | Serial No. [ 130006 |
Calibration Range | 94 dB, 1000 Hz | List Calibration [ 21 Februsry 2025 |
Due Date [ 21 February 2026 j
Calibration Data
Sound Level Meter Drata Calibration Data
Actual Reading [dIF]
SLM No. Brand Mael Serial No. Date
Before Adjustment After Adjustment
ACO 6236 00222311 93.9
ACO-B09 ACO 6236 00152004 08 October 2025 93.9
ACO-B27 ACO 6236 00182008 08 October 2025 93.9
ACO-B28 ACO 6236 00182000 08 October 2025 93.9
ACO-B38 ACO 6236 00192029 08 October 2025 93.9
ACO-B45 ACD 5236 00222304 08 October 2025 93.7 93.9
ACD-B46 ACOD B236 00222305 08 October 2025 83.0 893.9
ACO-RO3 ACO 5236 00142023 08 October 2025 93.9 93.8
ACO-ROT ACO 6236 00172033 08 October 2025 93.9 93.9
ACO-RO9 ACO 6236 00172035 08 October 2025 93.7 93.9
ACO-R10 ACO 6236 00172037 08 October 2025 83.9 83.9
ACO-RI ACO 6236 00192048 08 Detober 2025 93.9 93.9
ACO-R28 ACO 6236 00192041 08 Ociober 2025 92.9 93.9
Acoustie Certified Value : Thailand Institute of and T I Research (TISTR) 93.81 + 0.10 dB

Approved by :
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Calibratech Co.,Ltd.
T106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-621 1 Fax.{02) 964-5155, e-mail : ealibratech..cali@yahoo,com, calibmtech .cali@hotmail.com

Certificate of Calibration

Certificate No. :  67-400463-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Condition As-Received @ Good

Function : Temperature measurement
lee point check : UUC* reading 0 C Standard reading -0.3431°C
Standard Reading] UUC Reading Carrection Uncertainty Temp, of Emergent Column
("c) ("c) {(*c) (L.yied) ("c)
9. 7062 1.0 -0.29 0.17 22
196112 20,0 ~1,39 0.17 23
29.4069 30.0 -0.59 017 23
39.3260 40.0 -0.67 017 A
49,4304 S0.0 -0.57 0.17 24
Remark

UUC : Unit Under Calibration

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

wllo
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Equipment :
Manufacturer :

Model :

Serial No. :

ID. No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

Turbidity Meter

Eutech

CyberScan WLTB1000
201802206

TB 02/50

Used ltem

17 February 2025

18 February 2025
2502-0500WN-1

S.P.S. Consulting Service Co.,Ltd.
7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

(25 + 2.5) °C

(50 * 20) %

In - house method : CP-CH11
Direct measurement by

using Formazin standard solution

21 February 2025

Cert.No.: 25CH217
Page.: 1 of 3

Cert.No. : 25CH217
Page.: 2 of 3
Condition of this calibration result
1. Reference Standard Instruments :
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 24H1372 12 July 2025
2) Electronic Balance 14233821 110RC001 24MM131 04 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%

2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result
Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
Turbidity Meter Serial Number : 201802206

Standard uuc* Uncertainty of Coverage|Tolerance
Formazine suspension | Reading Error Measurement Factor Limit |Judgement
(NTU) (NTU) | (NTU) (£NTU) k (£NTU)
20 19.4 -0.6 0.38 2.00 2.0 Pass
40 39.9 -0.1 0.40 2.00 2.0 Pass
100 98.9 -1.1 0.70 2.00 2.0 Pass
400 391 -9 1.5 2.05 20.0 Pass

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
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ARSI Katianal Aceredvianas Baard

CALIBRATION LABORATORY CO.LTD. &
b

2/110-11,14,55 Sol Prasen Manukit 29 Yaek 4, Prasert Manukil Rd., Ladphrao, Banghok 10230

oot S

T ACCREDITED
Tel. 02-578-03534 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cababoratorycom % <, ——
CLC N S
Accrodited '
ISO/IEC 17026
Cert.No. : 25CH217

Page.: 30of 3

CERTIFICATE OF CALIBRATION

Decision Rule : The decision rule is prescribed by customer (Error + Uncertainty < Specification)
Statement of conformity are reported as : FOR

o Pass - the measured value included the measurement uncertainty is below the acceptance limit.

o  Fail - the measured value included the measurement uncertainty is above the acceptance limit.

NOMENCLATURE : pHMETER
MANUFACTURER : HANNA
Upper Specification \ T I } MODEL / TYPE ¥ HI3512/HI1332/HI7662-T
5
U T I I SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
Nomial ¢ | 5 o N N [N oo T NN 2 AN CLID. NO. i 272501562
JOB CONTROL NO. + 250617070523
Lower Specification E E } CALIBRATION SERVICE : EIN—LABORATORY D ON-SITE
Statement of Pass Fail Fail el CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.
U=95% expanded measurement uncertainty 7S0LPHAHOLYOTHIN 24 ROAD, JOMEOL,
= I . 8 F CHATUCHAK, BANGKOK 10900
Tolerance Limit (Specification Limit) provided by customer
Tolerance Limit (TL) (Specification Limit) : specified upper or lower bound of permissible values of property.
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025
Acceptance Limit (AL) : specified upper or lower bound of permissible measured quantity values.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

factor k, providing a level of confidence of approximately 95 %.

Calibrated By :
-00o-

Approved By :

Authorized Signatory
20 June 2025

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units { S1)

Certificate No. Q25070523
F3-011-05/12-23 page | of 4

(=] %4 s]

Gf%a]

clcealibration
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CALIBRATION LABORATORY CO.,LTD. %,/
JliacwRA

ANSY Nahenal Ascreaitation Soard

2/10-11,74,55 Soi Praserl Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

“thh,

g,/-/r_q\\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-mailsalef@cal-aboratory.com "4,‘,//:\\\\5
oo i OIMENEONAL MEASLIEMDNT
ACOM-2814

Accredited
1mO/IEC 17028

TRACEABILITY :
1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).
Lot Number, 080124 , 120124, Due Date 23 January 2026.

2. The are ble to [ ional System of Units (SI) , through Control Company.

Certificate No. 4281-14495731 , Due Date 27 September 2025,
3. The are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q24120999, Due Date 26 November 2025.
4, The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 1042/67, Due Date 16 October 2025.

5. The are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No, TT-0146-24, Due Date 28 October 2025,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been eval d according to the "Evaluation of the U inty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25070523
F3-011-05/12-23 page 3 of 4

=] !

@checalibration
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CALIBRATION LABORATORY CO.,LTD. josrs:

2/10-11,14,55 Soi Prasert Manukit 20 Yack 4, Prasert Mankit Rd, Ladphrao, Banghok 10230 %7~
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklab

5
ol

CLC

Accredited
IBO/IEC 17028

com  E-mail:sale@cal-laboralory.com

CALIBRATION 0059
CLC

CERTIFICATE OF CALIBRATION

NOMENCLATURE CONDUCTIVITY METER
MANUFACTURER METTLER TOLEDO

MODEL / TYPE SEVEN COMPACT 85230

SERIAL NO. C141708983/5821320179[CD 05/65]
CLID. NO. 272300452

JOB CONTROL NO. 250204013412

CALIBRATION SERVICE : M IN-LABORATORY O on-siTE

CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD.
7 501 PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 04 February 2025 DATE OF ISSUED : 06 February 2025

The report of calibration shall not be reproduced except in full without approval of the calibration Laboratory Co., Ltd.

H

Authotized Signatory
06 February 2025

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( 1)

Certificate No. Q25013412
F3-011-05/12-23 page | of 4

iclecalibration
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CALIBRATION LABORATORY CO.LTD. jiserr
2(10-11,14, 55 Soi Praserl Manukil 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230 %’///ZWFH:“\\F?
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboralory.com  E-mailsale@cal-laboratory.com el

NSC-TISI-TIS 17025

CLC CALIBRATION 0059

Accredited CLC
IS0/IEC 17028

TRACEABILITY :

|. The measurements are traceable to International System of Units (SI) , through Hanna instruments.

Certificate No. 20F21 , Due Date June 2025 .

2. The measurements are traceable to International System of Units (SI) , through Sigma-Aldrich Canada Co.
Certificate No. HC30595403 , Due Date 31 January 2026 .

3. The measurements are traceable to International System of Units (SI) , through Sigma-Aldrich Canada Co,
Certificate No. HC20111554 , Due Date 30 September 2025,

4. The measurements are traceable to International System of Units (S1) , through Calibration Laboratory Co , Ld.
Certificate No, Q24120999, Due Date 26 November 2025,

5. The measurements are traceable to International System of Units (SI) , through Thailand |;Istil:ulc of Scientific
and Technological Research (TISTR). Certificate No. PSL-T 0424/67, Due Date 21 February 2025.

6. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand).

Certificate No. TT-0035-24, Due Date 01 March 2025.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25013412

F3-011-05/12-23 page 3 of 4

@clcealibration




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

e,
“‘\L-.\:/./%’-.
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e

—
ol

www.qcalibration.com : NSC-TISI-TIS 7025
CALIBRATION 004%
CERTIFICATE No : 25M2256 PAGE : 1 OF 2
REFERENCE No : 76365-3
Certificate of Calibration
EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS
MODEL : BSA224S-CW
SERIAL No : 36591843
ID No : BA09/61
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 07-Mar-25
APPROVED BY :
ISSUED DATE - 13-Mar-25
RECEIVED DATE g 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

m F-GO10 REV 03
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——— IR0 In ggUn AIMA THAI UNIQUE CO., LTD.
II' ' 80-82 auudszniilae WURLIYUWINN LUANTEUAT AFInwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, B-mail : thawati@haivnique.com, Website : www.thaiunique.com
Calibration Report GAS CHROMATOGRAPH TEST CERTIFICATION
EQUIPMENT : DIGITAL BALANCE MODEL : BSA2245-CW . .
MANUFACTURER : SARTORIUS SIN ; 36591843 Certificate No. : SV0825/23032
1D No : BA09/61 RECEIVED DATE : 07-Mar-25 Instrument Type : Gas Chromatography
AIR PRESSURE : 1009mbar = 1mbar CALIBRATION DATE 07-Mar-25
AMBIENT TEMPERATURE  : 24°C=1°C RELATIVE HUMIDITY : 52 %RH £ 10 % RH Model : 3800
CONDITION OF RESULTS OF CALIB| (8)
1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT Serial Number : 00734
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO .
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS Organization : S.P.S. Consulting Service Co., Ltd.
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE o .
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.
2. REFERENCE STANDARD INSTRUMENTS - Date : 02/08/2025
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27 ELECTRONIC TEST
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY. cPU ¥ pASS ] FAIL
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION. 0
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:- DISPLAY & LED TEST [ pass FAIL
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) VENT TEST ] pASS ] FAIL
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT KEY ECHO TEST V1 pass [ raIL
1. ZERO SETTING FUNCTION : NORMAL [ FAILL
B oG DESTRUCTION RAM TEST 1 pass
3. REPEATABILITY OF READING AT 200 g WAS 0,000071 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY RUN_CHROMATOGRAM TEST
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g) ' '
0.00 0.0000 0.0000 0.00012 DETECTOR : Flame lonization Detectors ( FID Channel-Front)
0.10 0.1000 0.0000 0.00012 . —
020 0.2000 0.0000 0.00012 INJECTOR : 1079 Injector
0.50 0.5000 0.0000 0.00012 GC CONDITION:
1.00 1.0000 0.0000 0.00012 . ) .
2.00 2.0000 0.0000 0.00012 Column 80 °C hold 1 min., rate 20 °C/min, to 200 °C hold 1min,
5.00 5.0000 0.0000 0.00012 Injector 220°C
10.00 10.0000 0.0000 0.00012 .
20.00 20.0001 -0.0001 0.00012 Detector 300°C
50.00 50.0000 0.0000 0.00014 fumn flow 5 mL/min
100,00 100.0001 -0.0001 0.00019 Colurr ‘
200.00 200.0001 -0.0001 0.00032 Makeup flow 25 mL/min
5. OFF CENTER LOADING ERROR Air flow 300 mL/min
POINT READING (g) .
1 100.0000 Hydrogen flow 30 mL/min
3N 4 2 100.0000
4 100.0000 . .
2 5 4 100.0000 Column:Capillary Column CPsil 5CB0.25IDx 15 M
5 100.0000 Sample: 1 pL Injection FID Test Sample 0.218g/L C14,C15,C16 in hexane (diluted to 30ppm)
OFF-CENTER LOADING 0.0000
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA SENSITIVITY TEST: C15. (Area count) = 515,940 Counts.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
)
% 1n
% VARIAN SERVICE DEPARTMENT
o] FR-SV-029 Rev. 04
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13t Inegiin $1iln  THAI UNIQUE CO., LTD.

Y
N |
1“' 80-82 auudszenBflay wwramnsuwamy luanszuas nganwy 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : mnwutt@ﬂmiunique.wm. Website : www.ihaiinigue.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 506,043
C15 Area 2 520,497
Cl15Area 3 522,154
C15 Area 4 521,664
Cl15 Area 5 509,340
C15 Area Average 515,940
* % RSD(<5%) 1.48

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and
less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five { 5 ) samples.

#* (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD = ( std.dev /avg ) * 100

-
Compliance
Performance by
Date 02/0%7 2825

Comments

| o | 07 /02/ 2026

Reviewed by

Ay
?ﬂs 1/1

VARIAN SERVICE DEPARTMENT
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Title :
Run File H
Method File :
Sample ID :

Injection Date:

Operator H
Workstation:
Instrument :
Channel :

e:\sps20254%b1k001, run
c:\star\data\tu\2025\cal fid.mth
blk

2/8/2568 12:01

watsamon Detector T

GC-LAB Bus Addres
Sample Rat

Front = FID Run Time

Calculation Date:

2/8/2568 12:33

ype: 3800 (10 Volts)
s @ 44
e : 10.00 Hz-

: 20.005 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 *=*

Chart Speed
Start Time

L]

Attenuation = 1
End Time =

1.13 em/min
0.000 min

Zero Offset = 50%

20.005 min Min / Tiek = 1.00

° 0 o5

13

14

16

16

17

18

18

0.0 ‘0.5

P

R
miolts
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Print Date: Sat Aug 02 15:09:03 2025 Page 1 of 1

Title :

Run File : e:\sps2025\b1lk001.run

Method File : c:\staridatal\tu\2025\cal fid.mth

Sample ID : 1k

Injection Date: 2/B/2568 12:01 Calculation Date: 2/8/2568 12:33
Operataor : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument : Sample Rate : 10.00 H=z
Channel : Front = FID Run Time : 20.005 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Run Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret. Time Width
Paak Peak Result Time offset Area Sep. 1/2 Status
HNo. Name [ (min}) {min}) (counts) Code (sec) Codes
Totals: 0.0000 0.000 o]
Total Unidentified Counts : 0 counts

Detected Peaks: 0 Rejected Peaks: 0 Identified Peaks: 0

Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0O
Baseline Offset: -14 microVolts LSB: 1 microvolts
Moise (used): 24 microVolts - monitored before this run
Manual injection

Cata Handling: No peaks

e

Title :
Run File t e:\sps2025\fidstd001. run

Method File : c:\star\data\tu\2025\cal fid.mth
Sample ID : fidstd

Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26

Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Chart Speed = 2.83 cm/min Attenuation = 79 Zero Offset = 2%
Start Time = 0.000 min End Time = 7,903 min Min / Tick = 1.00
0 '—lb'.'ooo T0.025 ooso '0.075 0100 T0.125 To.150 T.a75 4l
Volts
14
2
3
o Bl
c14 ] 9:269
)
c15 | 874
¥
13 [ — 4
—+ 4,451
+1
5 g
a E
7.
Al




Print Date: Sat Aug 02 15:10:09 2025 Page 1 of 1
Title H
Run File
Method File
Sample ID

e:\sps2025\fidstd00l.run
c:hstarhdatadtul\2025\cal fid.mth
fidstd

Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26

Operator watsameon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address 4

Instrument Sample Rate 10.00 Hz
Channel Front = FID Run Time : 7.993 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Calibration
Feak Area
External Standard

Run Mode :
Peak Measurement:
Calculation Type:

Level s 1
Ret. Time Width
Feak Peak Time Offset Area Sep. 1/2 Status
Ho. HName (min) {min) (counts) Code (sec) Codes
1 Cl4 3.263 0.002 458627 BB 2.7
2 Cl15 3.874 0.002 506043 vV 2.8
3 Cle 4.451 0.001 460610 VB 2.8
———— mmmmmmm . —————— EmEsoas SeSEEEESRE ———— —mm—— e
Totals 0.005 1425280

Total Unidentified Counts 0 counts

Detected Peaks: 8 Rejected Peaks: 5 Identified Peaks: 3

Multiplier: N/A Divisor: N/A Unidentified Peak Factor: 0O

Baseline Offset: 6 microVolts LSB: 1 microvVolts
Noise (used): 2 microVelts - monitored before this run

Manual injection

i e T S AL A A

S.P.S Consulting Service Co.,Ltd.

Sample 1Dz

fid std

Operator (Inj):

Injection Date:

Calc Date:

Run Time (min):

Workstation:

02/08/2025
02/08/2025
7.993
GC-LAB

Instrument (Inj):

Ap
T

VARIAN

Run Mode: Calibration
Peak Measurement: Peak Area
External Std.

Calculation Type:

e:\sps2025\fidstd001.run

A=FID 10 V RESULTS

me;-
« B
-1
150—
100—
50—
ol J O
h h 3 Ly ks k b L
_ Minutes
g B 3
B b =
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Ci4 0.0000 3.263 458627 BB 2.7
2 C15 0.0000 3.874 506043 WA 2.8
3 Cl6 0.0000 4.451 460610 VB 2.8
Totals 0.0000 1425280
{
(1 THAI UNIQUE CO.,LTD. Lof1
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S.P.S Consulting Service Co.,Ltd.

Sample ID:

fid std

Operator (Inj):
Injection Date: 02/08/2025

Cale Date:

02/08/2025

Run Time (min): 7.993

Workstation: GC-LAB
Instrument (Inj):

Ap
TS

<

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e\sps2025\fidstd003.run

m\.-’nlts_

A=FID 10 V RESULTS

: = o
o
150—
100—;
50—
=20
h b h l 5 b !
- _ Minutes
8 B 3
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Ci4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 VvV 2.8
3 Cl6 0.0000 4.451 478526 VB 2.8
Totals 0.0000 1469945
1F|i THAI UNIQUE CO.,LTD. Lof1
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S.P.S Consulting Service Co.,Ltd.

Sample 1D: fid std

Operator (Inj):
Injection Date: 02/08/2025

Cale Date: 02/08/2025
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

-\@,J
e
VARIAN

Run Mode: Calibration
Peak Measurement: Peak Area

Caleulation Type: External Std.

e:\sps2025\fidstd005.run

A=FID 10 V RESULTS

m\"’u]ls_ -
g ¥ °
150—
100—
50—
o JL__,__J
» ; ; ; ’ ; § : I
" - % Minutes
8 008 3
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
{min) (counts) (sec)
1 Cl4 0.0000 3.266 459351 BB 2.6
2 C15 0.0000 3.878 509340 AY 2.8
3 Clé 0.0000 4.454 468353 VB 2.8
Totals 0.0000 1437044
ﬁi THAI UNIQUE CO.,LTD. 1of1
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CERTIFICATE

This is to certify, that
.................................................. Somchai.Pohthongkham......
has participated the course

.................................... Basic.GC.and.Sampler. training

Date: 24.—.27.May..2004

Location: .Middelburg
Instructor: ..

Signature instructor:

Varion Analytical Instruments

A p Vorian Chrompack Intemational BY

Herculeswey 0
0. Box RO33

4 ﬁ 4330 BA. Middelburg
R

The Metherdands

Tel.: +31 118 671000
I A N Tz #3010 118 633118

wivwananine.com

VA
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=gl Measuretronix Limited
2425/2 Lat Phrao Road, Saphan Song
Wangthonglang, Bangkok 10310, Thailand
Phone : 0-2514-1000, 0-2514-1234 V. - ,
Fax : 0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17086
Website : www.measurettonix.com CALIBRATION 0210

i —
- fraccs)
- ooy
— porry
M

il

Certificate of Calibration

Certificate Number  : LF25-0305

Equipment : Thermometer
Manufacturer : Fluke

Model : 51

Serial Number : 5910857

Asset Number 15910857

Customer : Thai Unique Co., Ltd. |

80-82 Prachathipatai Road,
Bangkhunphrom, Pranakorn,

Bangkok 10200
Date of Calibrate : 6-Jun-2025
Date of Issue : 6-Jun-2025

This calibration certificate documents the traceability to national standards, which reallze the units of meastrement
according to the International System of Uniis (SI).

This ealibration certificate applies only to the item identified and shall not be reproduced other than in full, without
specific wrilten approved by Measureironix Cal-Lab. Calibration certificates without signature are not valid.

The measurements marked with an asterisk (*) in this certificate are outside our range of acereditation, They have been
included for completeness.

The Calibration interval (Ced Due) is the responsibility of the end user.

Calibrated

Melrology Techniclan Cal-Lab Manager

Certificate No. : LF25-0305 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rov.07 Dato : 05-Jun-2024 Measuretronlx Cal-Lab
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Y Harikul Science Co.,Ltd.

i Ratch i ' 3
(b g HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen

Samsaennok , Huaikhwang, Bangkok 10310
SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443

Email:info@harikul.com www.harikul.com

CERT.No.: HS-W015C Certificate of Calibration

Calibration Date : 18 Mar 25 Model : YS15000
Submitted by : S.P.S CONSULTING SERVICE CO.,LTD SIN : 15B100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe : Y51 5010
Chatuchak, Bangkok, Thailand 10900 SIN : 22D100097
ID NO. e
Awg Room Temp : 20 °C Air Temp ref . S/N. FB0B5C26
Avg Water Temp : 20 °C Barometric ref : S/N. FB065C26
Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO. HS001
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (stalus) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.07 (PASS) - =
Measurement 5 (mg/l) 9.07 (PASS) - -
Measurement 6 (mg/l) 9.07 (PASS) - -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.07 (PASS) - -
Measurement 9 (mg/l) 9.07 (PASS) -
Measurement 10 (mg/l) 9.07 (PASS) - -
Mean Measurement 9.07 mgf - -
Inaccuracy 0.02 mgf - -
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02mgh

1) This certificale is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose.
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CERTIFICATE No : 25T0520 PAGE:10F2
REFERENCE Mo : 75853-1

Certificate of Calibration

EQUIPMENT - COD REACTOR
MANUFACTURER : HACH

MODEL : DRB 200
SERIAL No - 15110C0497

ID No z DRB 05/59
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.
7 801 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE : 27-Jan-25
APPROVED BY

ISSUED DATE - 27-Jan-25
RECEIVED DATE ] 15-Jan-25

QUALITY CALIBRATION CO,, LTD.
235 Petchknsem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 25T0520 PAGE:20F2

Calibration Report

EQUIPMENT E COD REACTOR

MANUFACTURER : HACH MODEL s DRE 200

ID NUMBER H DRB 05/59 SERIAL NUMBER : 15110C0497
RECEIVED DATE 3 15-Jan-25 CALIBRATION DATE : 27-Jan-25
AMBIENT TEMPERATURE : 232 CE 17 C RELATIVE HUMIDITY 53 %RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

o

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
ElizE QUALITY CALIBRATION CO., LTD.
% F-GO10 REV : 03

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE .

. REFERENCE STANDARD INSTRUMENTS :-

(=]

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24T6468 26-Jun-25

[

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

o0
el

L

BLOCK No.1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
Indicating Temperature 144 144
1 150.01 149.57
- 2 150.69 150.44
g"i 3 150.40 149.46
] 4 150,22 149.89
Lt 5 150.27 149.75
gl 6 150,51 15045
s £ 7 150.24 150.03
£F 8 150.20 150.08
253 9 150.14 150.14
E 10 149.70 149.83
11 149.58 149.89
E 12 149.46 149.79
g 13 148.77 149.03
= 14 148.99 149.14
15 149,02 149,62
Uncertainty of Measurement(+ °C) 0.87 0.87 /
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBE!

NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MU
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

EsE
% F-G
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SITHIPORN SITHIPORN ASSOCIATES

associates — CALIBRATION LABORATORY

Cert. No. : SP25026
Job No. : VC68SP0019
Pages: 20f4

Calibration Method :

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No.  Cert. No. Due Date
Holmium liquid RM-HL 29706 126461 24/10/12026
Didymium liquid RM-DL 28912 126462 24/10/2026
Neutral density filter RM-1N2ZN3N 13877 126457 24/10/2026
Potassium dichromate solutions RM-0204060810 14204 126497 25/10/2026
Potassium Jodide solution - KI-0701-001  CI-0185-24 14/05/2026

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)

Result libration : Wavelen

(Without adjustment)
Miaterial Certified Values of UUC* Reading Error Uncertainty k
A Reference Material (nm) (nm) (nm) + (nm) Facior
278.13 278.21 0.08 0.16 2.00
361.25 361.39 0.14 0.16 2.00
RM-HL 467.82 467.71 -0.11 0.16 2.00
536.56 536.50 -0.06 0.16 2.00
640.50 640.36 -0.14 0.16 2.00
740.09 739.85 -0.24 0.16 2.00
RMDL 864.94 865.12 0.18 0.16 2.00

UUCH* = Unit Under Calibration

Piebou £.



MA-BK340423
Rectangle


SITHIPORN

associates —~

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Result of calibration : Photometric Accuracy

Cert. No. : SP25026
Job No. : VC68SP0019
Pages: 4ol 4

(Without adjustment)

Material Wavelength  Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A) (A) +(A) Factor
£ 20 0.2415 0.2443 0.0028 0.0101 2.00
£ L;‘ 40 0.4866 0.4871 0.0005 0.0115 2.00
E‘ E 2350 60 0.7415 0.7295 -0.0120 0.0067 2.00
£ § 80 0.9854 0.9844 -0.0010 0.0071 2.00
£ 100 1.2444 1.2425 -0.0019 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model LAMBDA 25 S/N 501514123010

Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode 0.001 A
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 190 nm - 1100 nm
Scanning Speed 7.5 nm/min

Band width(Wavelength) 1.0

Band width({Vis) 1.0

Band width(Uv) 1.0

Stray Light** UUC* Reading at 220.0 nm

Transimission T(%)

Absorbance(A)

0.020

3.7032

**Specific Acceptance :

Transmission < 1.0 T(%), Absorbance = 2.0 A

**Stray light not TISI Accredited

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor &,

providing a level of confidence of approximately 95%

End of Calibration Certificate




Page 2 of 2
Certificate No. : $52025070410-0004

Environment : Ambient Temperature : Start record 25.5 °C, Stop record 25,5 °C
Relative Humidity : Start record 50.4 %RH, Stop record 50.1 %RH
Calibration Setting Indicating M ed M d Overall
Temperature Temperature Temperature Stability' Uniformity® Variation
0 (°C) (°C) °C) (°C) °c
380 380 380 1.03 1.73 2,57 -
l'enf::ri;r::ltrfz"C} Standard Reading (°C), Probe No. 10 is Reference Probe U";i’:z;“"d
No. 1 No. 2 No. 3 No. 4 No. 5
380.49 380.79 380.68 380.85 380.56
No. 6 No. 7 No. 8 No. 9 No. 10
380 380.60 379.85 380.28 379.65 380.55 9
No. 11 No. 12 No. 13 No. 14 No, 15
380.38 380.54 380.49 380.75 380.37
No. 16 No. 17 No. 18 No. 19 No. 20
380.25 379.64 379.73 380.52 380.79
Without adjustment

No.dl | No.2 | No.3 | No.4
No5 | No6 | No.7 | No.8
No,9 | No,10 | No,11 | No.12 Top view position
No.13 | No.14 | No.15 | No.16
No.17 | No.18 | No.19 | No.20

Condition As-Received : Used Item v
The ment results and stat ts of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. L.202502406-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No. US37011
Due 10-Oct-25

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.
End of Certificate
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WO-11540198/2025

Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 6, 2025

User Name: | Visit Number: 10f 2

Phone: PerkinElmer Phone: 02-719-6420 ext 206

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

\Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

ACCESSORIES/COMPONENT
NOT INCLUDED

SERIAL NUMBER

077C7042401

CALIBRATION NUMBER EXPIRATION

PART NUMBER EXPIRATION DATE

N069-1579 December 30, 2024
N058-2152 March 30, 2024
N930-2946 February 28, 2024
N930-0221 November 30, 2024
COMMENTS CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| e

WO-11540198/2025

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as nec

C. Inspect all tubing for sign o

D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

essary, all torch components including the RF coil.

f clacking or leaking.

A. Inspect and clean all optical components.

B. As reqiured, check and repl

C. Recheck optical alignment.

lace all purgefilters.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year.

4. PERFORMANCE CHECKS
A. Torch View Alignment.

B. Wavelength Calibration.

Py

K

K

HEEBHEE
~ =~

P

K
K
K

HIHE

H
Py

Z
>

HE
Py

K

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4
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PerkinEimer’

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (IB X 500)/(1S-IB) Cd 226.502 nm <150 ppb 140.03
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 2417
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-11540198/2025

1>

PerkinElmer”
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmentPerkinElmer Ltd.

Authorized Representative: |

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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0-11540406/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL

FIAS 100

0-11540406/2025

Customer : S.P.S.Consulting Service Co.,Ltd

Date Tested: July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road

Recertification Due: January 1, 2026

Jompol Chatuchak, Bangkok 10900 Date Last Certified:

January 6, 2025

User Name: Visit Number: 10f2

Phone: PerkinElmer Phone: 02-719-6420 ext 8
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

FIAS 100 100514090404 Syngistix version 7.3

TEST STANDARD USED

Mercury (Hg) Std

PART NUMBER
N9300174

EXPIRATION DATE
JUN 30, 2026

=

N

[

Iy

SERIAL NUMBER

100514090404 DATE TESTED July 1, 2025

. INSTRUMENT CHECKS

A. The light part, quartz windows and detector. Clean if necessary.

B. Inspect the mercury lamp. Alignment if necessary.

C. Inspect the mercury filter. Replace if necessary.

D. Inspect and clean or replace the dust filter.

E. Inspect peristaltic pump

. ELECTRONICS CHECKS

tubes. Replace if necessary.

A. Electronic power supplies

+ 5Volts (+0.3)
+15 Volts (+ 1.0)
- 15 Volts (+ 1.0)
+40 Volts (+ 1.0)
GAS SYSTEM CHECK

+4.98

+15.03
- 15.07
+40.02

A. Leak test all internal and extenal gas box joints.

B. Inspect solenoid valve and pressure switch.

C. Inspect non return valve. Replace sleeve if necessary.

D. Inspect flow meter and needle valve. Clean if necessary.

. MECHANICAL CHECKS

A. Inspect pump motor and pump roller.

B. Inspect and clean switching valve.

C. Inspect, clean and lubicant autosample.

K
K
K
K
K

HHBHE

Volts
Volts
Volts

Volts

X

[N 1{e]
BIRIEIE]

X

HEEH
B ES

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL

0-11540406/2025

FIAS 100
SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TEST
A. Baseline Noise Test
(mesure peak area at 10 replicates
without any sample)
SD <0.0015 A*s 0.0025 A*s
B. Sensitivity Check
(10 ppb Hg Standard at 11 replicates)
Mean Absorbance > 0.0800 Abs. 0.1201 Abs.
C. Characteristic mass(mg)
(10 ppb Hg Standard at 11 replicates)
mo <314 pg 183.2 pg/0.0044A
D. Precision Check (%RSD)
(10 ppb Hg Standard at 11 replicates)
%RSD <25% 1.65 %
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 4 of 4
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Certificate No. : S2025070410-0003
Environment : Ambient Temperature : Start record 25.1 °C, Stop record 25.1 °C
Relative Humidity : Start record 48.9 %RH. Stop record 49.3 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity” Variation’
(°C) (°C) (°C) (°C) (°C) (°C)
35 35.0 35.0 0.13 0.37 0.57
41.5 41.5 41.5 0.10 0.35 0.49

Without adjustment

Calibration STD STD STD STD STD STD STD STD STD  Uncertainty*

Temperature  No. | No. 2 No. 3 No. 4 No. 5 No. 6 No.7 No. 8 No.9
(°C) °C) (°C) () (°C) °C) Q) (°C) (°C) (°C) (£°0)
35 34.97 34.91 34.96 34.82 34.81 34.86 34.83 35.11 34.95 0.23
41.5 41.51 41.37 41.40 41.26 41.27 41.42 41.43 41.53 41.50 0.23

STD = Standard
Note : Probe No. 9 is Reference Probe

Setting Air Fresh No. OFF 3 : 4

Condition As-Received : Used Item
The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. L202412300-0027 for Temperature Indicator with Sensor Serial No. US37020317, Due 09-Sep-25

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.,
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time,

3. Overall variation is the difference of i and mini 1 temperatures throughout observation time.

4. The inty of is included temyg stability.
5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

lled encl at pheric pressure.

End of Certificate
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UEKIIFILALE NO 212201
REFERENCE No : 76365-8

Certificate of Calibration

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT

MODEL : WNB29

SERIAL No L614.0123

ID No : WB 05/58

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY SUCHART S.

CALIBRATION DATE H 07-Mar-25

APPROVED BY

ISSUED DATE 13-Mar-25

RECEIVED DATE 07-Mar-25

PAGE:10F2

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584

www.qgcalibration.com

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03

CERTIFICATE No : 25T2261 PAGE :2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER 1 MEMMERT MODEL : WNB29

ID NUMBER £ WB 05/58 SERIAL NUMBER : L614.0123

RECEIVED DATE : 07-Mar-25 CALIBRATION DATE H 07-Mar-25

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 51 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
I. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH

CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD 2625A 6603614 24T6473 01-Jul-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Variation of Ambient Temp
Overall Variation of Line Voltage (V) : 12
Instrument Condition : Normal

Bath Inner Size (W*L*H) : 60*40*10 cm

around the Bath (°C): 0.6

BATH PERFORMANCE

3 Calibration | Controller | Temperature| Radius Axial Overall
Point | Temperature| Stability | Uniformity | Uniformity | Variation
PROBE INSTALLATION W) ) 6 (0) (0 )
POSITION IN THE BATH 50.0 50.2 0.06 0.05 0.03 0.16
60.0 60.2 0.06 0.08 0.04 0.17
TEMPERATURE MEASUREMENT ACCURACY TEST
Coniroiier | indicaiing i i T e (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) # #2 #3 #4 Ref. 5 (£°C)
50.2 50.2 49.84 49.88 49.86 49.88 49.89 0.15
60.2 60.2 59.83 59.84 59.85 59.86 59.91 0.16

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REFORT
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