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List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY 13160001 Thailand Institute of Scientific MTC ACL No 387 66 2 Feb 23 1 Feb 24
Spectrometer COPPER and Technological Research
LEAD (TISTR)
MANGANESE
MERCURY
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02273773 26 Jun 23 25 Jun 24
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
5 |DO Meter DO Horiba LAQUA-DO210 / HE1M0020 Technology Promotion 23TW90 29 Mar 23 28 Mar 24
Association (Thailand-Japan)
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100 / 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
7 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC0J0020 Technology Promotion 23CH1571 14 Dec 23 12 Dec 24
Association (Thailand-Japan)
8  |Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2312-0342 10 Mar 23 9 Mar 24
DEMAND Italia Srl. Ltd.
9 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 23TM373 11 Apr 23 10 Apr 24
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
10 |Incubator TOTAL COLIFORM Binder KB400 / 20220000022479 DKSH Technology C31231678 7 Aug 23 6 Aug 24
BACTERIA
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY803001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
12 |pH Meter pH Horiba LAQUA-PH210 / HA1M0043 technology promotion 23CH423 30 Mar 23 28 Mar 24
association (thailand-japan
13 |SCT Meter SALINITY YSI Environmental Pro 30 / 18C103132 Technology Promotion 23CH929 26 Jul 23 25 Jul 24
Association (Thailand-Japan)
14 |Spectrophotometer CHROMIUM HEXAVALENT Agilent Cary 60 G6860A / MY 1541009 DQE Services Co.,Ltd. SP23-021 20 May 23 19 May 24
15 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer DEMAND
16 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
17 [Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)
18 |Water Bath FECAL COLIFORM Memmert WNE 14 / L416.0612 Technology Promotion 23TM194 15 Feb 23 14 Feb 24

BACTERIA

Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2



List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY 13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02273773 26 Jun 23 25 Jun 24
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 11 Jul 23 10 Jul 24
Report
8  |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY803001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
'Spectrometer(ICP-OES) RATIO
TITANIUM
9 |pH Meter pH EcoSense pH100A / JC04744 Technology promotion 23CH525 27 Apr 23 26 Apr 24
association (thailand-japan
10 |SCT Meter SALINITY YSI Environmental Pro 30 / 23A104805 Technology Promotion 23CH535 27 Apr 23 27 Apr 24
Association (Thailand-Japan)
11 |SCT Meter CONDUCTIVITY (umhos/cm) YSI Environmental Pro 30 / 18C103132 Technology Promotion 23CH929 26 Jul 23 25 Jul 24
Association (Thailand-Japan)
United Analyst and Engineering Consultant Co., Ltd. (UAE) Cerlificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
12 |Spectrophotometer CHROMIUM HEXAVALENT Agilent Cary 60 G6860A / MY 1541009 DQE Services Co.,Ltd. SP23-021 20 May 23 19 May 24
13 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co. Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer DEMAND
14 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
15 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Instruments(China)

Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY 13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM HEXAVALENT (Thailand) Co.,Ltd. Checklist
CHROMIUM TRIVALENT
COPPER
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02273773 26 Jun 23 25 Jun 24
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
6  [Continuous Flow CYANIDE AS HCN Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. Service Report/Test Report 20 Feb 24 19 Feb 25
Analyzer(CFA) B.V., the WO-00018067
Netherlands
7 |DO Meter BIOCHEMICAL OXYGEN YsI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
8 |Digestion Units TOTAL KJELDAHL Foss Tecator 2520 Auto / 91794469 National Food Institute 2302413-001-01 30 Mar 23 29 Mar 24
NITROGEN Ministry of Industry, Thailand
9 |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 11 Jul 23 10 Jul 24
Report
10 |Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 DKSH Technology C31231210 9 Jun 23 8 Jun 24
BACTERIA
United Analyst and Engineering Consultant Co., Ltd. (UAE) Cerlificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY803001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) RATIO
TITANIUM
12 |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
13 |pH Meter pH EcoSense pH100A / JC04744 Technology promotion 23CH525 27 Apr 23 26 Apr 24
association (thailand-japan
14 |SCT Meter SALINITY YSI Environmental Pro 30 / 23A104805 Technology Promotion 23CH535 27 Apr 23 27 Apr 24
Association (Thailand-Japan)
15 |SCT Meter CONDUCTIVITY (umhos/cm) YSI Environmental Pro 30 / 18C103132 Technology Promotion 23CH929 26 Jul 23 25 Jul 24
Association (Thailand-Japan)
16  |Spectrophotometer HYDROGEN SULPHIDE Agilent Cary 60 G6860A / MY1541009 DQE Services Co.,Ltd. SP23-021 20 May 23 19 May 24
17 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer DEMAND
FORMALDEHYDE
18 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer SULPHATE
19 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Instruments(China)

Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2
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Calibration Results

TECHNOLOGY PROMOTEON ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES

EQUIPMENT CALIBRATION AND TESTING SERVICTS
534/4 PATTANAKARN ROAD SO1 18 SUANLUANG, SUANLUANG RANGKOK 10250
TEL.0-2717-3000-29  FAX. 027

NSC-TISI-TIS17025
9484 CALIBRATION 0008

Cert.No.: 23CH423
Page.: 10f 3

Certificate of Calibration

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 :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngaglrakul

Issue Date :

The Uncertaintics are for a confidence probability of approximat

This certificate may no

Approval of the head of Corporate Services 3 - Equipment

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

e reproduced other then in full except with the

pH Meter

Horiba

LAQUA-PH210

HA1M0043

UAE EFM 013/2565(EFM.pH.03/65)
Used Item

28 March 2023

30 March 2023

2303-1001WSC-6

United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 £ 2.5) °C

(50 = 15) %

In - house metnod

- CP-CHS by direct measurement with standard
vollage calibrator and direct measurement with
cerlified reference material (CRM)

- CP-CHS8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Mol -

Approved Signatory

31 March 2023

93%

tencaslaieauny

Cert.No.: 23CH423
Page.: 3o0f3

Cert.No.. 23CH423
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 22E2789 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RCO044 2211306 27 Oct 2023

This certification is fraceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metralogy (Thailand), NIMT

2. Certified Reference Materials : The measurement resLilts are traceable to Sl through CPA chem Ltd,,

ANSIASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6987 CPA chem 826589 08 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Valtage Actual Reading Measurement factor
Calibration Input (smV) P
pH mVy mV pH
pH Meler 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HATMO043 7.00 0.00 -0.2 7.00 0.058 2.00
7.00 0.00 -02 7.00 0.058 2.00
10.0C -177.48 -177.6 10.01 0.058 2.00

Vo -

ienashinsunu

TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)

CORTORATE SERVICTS 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

533/4 PATTANAKARN ROAD SO 18, SUANLL! SUANLUANG BANC
TEL 0-2717-3000-29 FAX.0-2719.9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH525
Page.: 10f3

Certificate of Calibration

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing ing | pH factor
(mV} (%) K
pH Electrode 4.008 4.01 180.8 0.0085 2.05
S/N: Q92M0159 6.987 6.99 6.8 0.011 2.00
6.987 7.00 6.3 0011 2.00
10.010 10.00 -168.9 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-100
- Serial No. : Q92M0159
Dimension of probe;
- Length : 107 mm
- Diameter : 16 mm
- Immersion Depth : 100 mm
Calibration Standard uucr Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (c) {’c) (£°C) k
25.0 25.004 250 -0.004 013 2.00
30.0 30.001 300 -0.001 0.13 2.00
35.0 35.004 35.0 -0.004 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

~00o-

ol .

tenanslsirauny

Equipment : pH Meter

Manufacturer : EcoSense

Model : pH100A

Serial No. : JCO4744

1D No.: UAE.EFM.058/2566(EFM.pH.01/66)
Condition As-Received: Used ltem

Received Date : 28 April 2023

Calibration Date : 27 April 2023

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved hy :

{ /) Malee Butkruea
() Saithip Meangmai

() Warakern Lerngagtrakul

Issue Date :

2304-0707TWSC-3

United Analyst and Engineering Consuitant Co ,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang, Bangkok 10260

(25 + 25) "C

(50 + 15} %

in - house method

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakarn Lerngagirakul

Approved Signatory

9 May 2023

The Uncertainties are for a confidence probability of approximately 95%

Unis certificate may not be

Appre

ot than in full, except w

¢ the bead of Corporte 3 Bquipment Calibratior

tenanshipauay
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Cert.No.: 23CH525 Cert.No.: 23CH525
Page.: 20f3 Page.. 3of3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement
Instrument Serial No.  ID No. Ceri. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023 Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
2) Ref Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023 Calibration Buffer Solution Reading Reading | pH measurement factor
This certification is traceable to the International System of Unit maintained at:- (mv) (%) K
- Traceable to National Institute of Metrology (Thailand), NIMT bH Electrode 2,008 4.01 172 0.0079 2.00
S/N.:230308SIAB05377 6.987 7.00 -1 0.011 2.00
2. Certified Reference Materials The measurement results are traceable to S through CPA chem Ltd., 6.987 6.09 i 0.011 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 10.010 10.01 477 0.0095 2.00
Buffer Solution Mant er Lot No. Exp. date : Temperature Measurement
pH 4.008 CPA chem 863832 28 Dec 2024 (*) Without adjustment
pH 6.687 CPA chem 826589 08 July 2023 This equipment was connected with Temperature Probe;
pH 10.010 CPA chem 863835 28 Dec 2023 ~ Model N
3. This certificate is valid only to the item calibrated on date and place of calibration. - Serial No. : 230308SIAB05377
Calibration Results Dimension of probe;
Function : mV Measurement - Length - 110 mm
Performing standard curve by Fluke at pH (4,7)(7.10) - Diameter ; =12 mm
) - Immersion Depth : 100 mm
Nominal Standard Uncertainty of Coverage o E e
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input v P
oH mv mv pH (smv) Calibration Standard yucH Error Uncertainty of | Coverage
oH Meler 4.00 177.48 177 4.01 0.58 2.00 Point Temperature Reading measurement factor
SIN.. JC04744 7.00 0.00 0 7.00 0.58 2.00 (ec) (*c) ¢y (°c) (£°C) k
7.00 0.00 0 7.00 0.58 2.00 25.0 25.002 251 0.098 013 2.00
10.00 -177.48 77 10.01 0.58 2.00 300 30003 301 0.097 013 2.00
35.0 35.002 35.1 0.098 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-
i aashimauny
A
/@\
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Cert.No.: 23CH535
534/4 PATTANAKARN ROAD SOI 18 ANLUANG. SUANLUANG BANGKOK 10250
TEL 02717300029 FAX.0:2716.9484 el | Page.: 2 of 3
Cert.No.: 23CH535 Condition of this result of calibration
Page.: 1 of 3 1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 1963878 130RC085 2211140 12 Sep 2023
. . .
Certificate of Calibration 2) Ref. Std. Thermometer 4982054  110RC044 2211306 27 Oct 2023

Equipment :
Manufacturer :

Model :

Serial No. :

1D No. :

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

Submitted by ©

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

{ ) Malee Butkruea
(V) saithip Meangmai

Conductivity Meter

YS!

Pro 30

23A104805

UAE EFM.067/2566 (EFM.SCT.03/66)
New Item

26 April 2023

27 April 2023

2304-0706WSC-3

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with cerlified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Walalak Sirithean

Sallip

Approved Signatory

( ) Warakorn Lerngagtrakul

Issue Date :

3 May 2023

The Uncertainties are for a confidence prohability of approximately 95%

-

certificate ay re

Approv:

b reproduced other than in full

porate Services 3 : Equipment Cali

tenaasupauny

This certfication is traceable to the international System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to S|

through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSfem CPA Chem 826595 09 July 2023
12.880 mS/om CPA Chem 826596 08 July 2023
- Control Conductivity calibration solution temperature by Water bath (25:0.1) ‘c
3. This certificate is valid enly to the item calibrated on date and place of calibration
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 uSicm
Conductivity Electrode Serial No.: 23A100616
Standard Before Adjustment After Adjustment Uncertainty Coverage
Ci ity Saluti uuc* ing UUC* Reading of Measurement factor
(%) k
1413.0 uS/icm 1443 nSlem 1413 pSfem 9.2 uS/em 2.00
12.880 mS/icm 13.04 mS/em 12.80 mSicm 0.086 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

tenaasluestiny




Cert.No.: 23CH535

Page.: 30f 3
Calibration Results
Function : Temperature Measurement
(") Without adjustment
This equipment was connected with Temperature Probe;
- Model : PRO 30 COND-T
- Serial No. : 23A100616
Dimension of probe;
- Length : 94 mm
- Diameter : 25 mm
- Immersion Depth : 90 mm
Calibration Standard vucr Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(cy (°c) (°c) (°c) (£°c) K
25.0 25.001 25.0 -0.001 0.13 2.00
30.0 30.001 30.0 -0.001 0.13 2.00
35.0 35.002 35.0 -0.002 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
§34/a PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29

NSC-TISITIS17025
)-2719.9484 CALIBRATION 1003

Cert.No.: 23CH929

Page.: 10f 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Conductivity Meter

YS!

Pro 30

18C103132
UAE.EFM.204/2561(ENV.SCT.02/61)
Used Item

25 July 2023

26 July 2023

2307-0791WSC-3

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 2.5) °C
(50 £ 15)%

-o0o- Calibration Procedure: In -house method :
- CP-CH8 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer
Calibrated by : Warakorn Lerngagtrakul
Approved by :
Approved Signatory
( ) Malee Butkruea
(\/)Sailhwp Meangmai
() Warakorn Lerngagtrakul
Issue Date : 27 July 2023
The Uncertainties are for a ¢ probability of approximately 95%
. This certi er than in tull, except with the prior writtn
gw_'ﬂq'f Approval of the he + Equipment € 1 and Testing Services. ‘l,.l.
= BNATAIUAN
tonaatupauam
Cert.No.: 23CH929 Cert.No.: 23CH929
Page.: 2 of 3 Page.: 3 of 3
96.: Calibration Results
Condition of this result of calibration Function : Temperature Measurement
1. Reference Standard Instrument :- (*) Without adjustment
Instrument Serial No. ID No. Certificate No. Due date This equipment was connected with Temperature Probe;
1) Thermometer 1963878  130RC095 2211140 12 Sep 2023 ity PRO30 COND-T
2) Ref. Std.Thermometer A5A339  60RCO020 2211251 11 Oct 2023 _ Serial No. * —8Cioosse
This certification is traceable to the International System of Unit maintained through:- Dimension of probe;
- Technology Promotion Association (Thailand-Japan) - Length : 7 mm
2. Certified Reference Materials :- - Diameter 25 _mm
- Conductivity calibration solution, CPA chem Ltd., The 1t results are to Sl - Immersion Depth : 90 _mm
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
) " )
Conductivity Solution Manufacturer Lot No. Exp. date Calibration Ts"“"a“’ R””: L ;"“e"""‘y ‘:’ c‘;"e"’ge
1413.0 puSfcm CPA Chem 885122 28 Mar 2024 flelnt EmpSrare i o R ai’“
12.880 mS/em CPA Chem 885123 28 Mar 2024 tc) (e c) e (£ ¢)
- Contro! Conductivity calibration solution temperature by Water bath (25:0.1) “C 25.0 25.003 25.0 -0.003 0.13 2.00
3. This certificate is valid only to the item calibrated on date and place of calibration 30.0 30.002 30.0 -0.002 0.13 2.00
Calibration results 35.0 35.002 35.0 -0.002 0.13 2.00
Functiol onductivity Measurement
(*) After Adjustmentat 1413.0 uSicm Remark : - UUC* = Unit Under Calibration
Conductivity Electrode Serial No.: 18C100559
The reported uncertainty of measurement was based on a slandard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
Standard Before Adjustment After Adj L Coverag
Conductivity Solution UUC* Reading uuc* g of M factor -o0o-
(%) k
1413.0 uSicm 1176 uS/cm 1414 pS/icm 9.2 uSlem 2.00
12.880 mSjcm 10.11 mS/cm 12.30 mS/cm 0.086 mSfcm 2.00

Remark - UUC* = Unit Under Calibration




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

CertNo.: 23CH1148

3344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Page.: 2of 2
TEL. (-2717-3000-26  FAX. 0-271 50484 Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through:-
Cert.No.: 23CH1148 = Technology Promotion Association (Thailand-Japan),
3 H 1 Page.: 1 of 2
Certlﬁcate Of Callbrat’lon Instruments Serial No. 1D No. Certificate No. Due date
Equipment : Turbidity Metar 1) Thermo-Hygrograph 1103328 130ECO10 23C1361 13 June 2024
. o 2) Electronic Balance 1124013382 140RC006 23MM18 20 Feb 2024
Hacel 3 L1 UOIES 2. Standard Material : The Fi in st has been prepared gravi ic from
Serial No. : 1120501017
DHoL UAE WAT 056/2563 Material Manufacturer Lot No. Assay
i kg 1) Hexamethylenatetramine HIMEDIA 0000483847 99.65%
Condition As-Received: Used Item 2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

Received Date :
Calibration Date :
Reference :

Submitted by :

13 Seplember 2023
14 September 2023
2308-0458D5C-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

3. This cerdificate is valid only to the item calibrated on date and place of callbration.

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

I g, Bangkok 10260 Standard uuc* Reading Uncertainty of | Coverage
Ambient Temperature : (25 + 25) °C Formazine suspension Measurement Factor
Relative Humidity : (50 + 20) % (NTU) (NTU) (£NTU) k
Calibration Procedure : In - house methed : CP-CH11
based on direct measurement by 0 0.00 0.0067 2.00
using Formazin standard sclution 20 203 0.39 2.00
Calibrated by : Walalak Sirithean 100 101 0.76 2.00
400 401 1.8 2.05
Approved by : i&'ud_:h" - 800 BOO 21 223
Approved Signatory
{ ) Gaitip Meangmal Remark - UUC* = Unit Under Calibration
( V) Warakor Lemgagtrakul - NTU = Nephelometric Turbidity Units
{ ) Ponpan Paipim
Issue Date : 15 September 2023 The reported uncertainty of measurement was based on a dard i iplied by a Iel

factor k, providing a level of confidence of approximately 85 %.
-olo-

The Uncertainties are for a confid probability of app ly 95%.

full, except with the prior uritten

n and Testing Equipment

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

wnanslumuny

A 0011853

NSC-TISL-TIS17035

A

@nslamuaekon.

a 1179917

Cert.No.: 23CH1571

TEL. 02717300029 FAX, 0-2719-9484 CALIBRATION 0008 Page.: 2 of 3
Cert.No.: 23CH1571 Condition of this result of calibration
Page.: 1 0of 3 1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
. . . 1) Thermometer 9549224 130RC003 231435 10 Apr 2024
Certificate of Calibration 2) Ref. Std. Thermometer 4982054 110RC044 231908 26 July 2024

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

Equipment : Conduclivity Meter
Manufacturer : Horiba 2. Certified Reference Materials :-
Mode! : LAQUA-EC210 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited Na. AR-1835
Serial No. : HCOJ0020
Conductivity Solution Manufacturer Lot No. Exp.
ID No. : UAE.EFM.078/2584(EFM.SCT.04/64) XD dalg
1413.0 uS/em CPA Chem 931855 30 Sep 2024
Condition As-Received: Used ltem 12880 mS/cm CPA Chem 913597 14 July 2024
Received Date : 13 December 2023 o
_ . - Control Conductivity calibration solution temperature by Water bath (25.0.1) C
Calibration Date : 14 December 2023 3. This certificate is valid only to the item calibraled on date and place of calibration.
Reference : 2312-0277WSC-2
Submitted by : United Analyst and Engineering Consultant Co. Ltd % -
3 Soi Udomsuk 41, Sukhumvit Road, ?Lnon. or-\ uctivity Measurement
Bangchak, Phrakhanong, Bangkok 10260 (") After Adjustment at 1413.0 uSjcm
Conductivity Electrode Serial No.: 9BOK0167
Ambient Temperature : (25 + 2.5) ‘o
Relative Humidity : (50 = 15) %
i i Standard Before Adj After Adj Uncertainty Coverage
Calibration Procedure: In -house method : Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
- CP-CHS6 by direct measurement (%) K
with certified reference material (CRM)
- CP-CH8 by ¢ arison with standard the 1
¥ comparison With standard inermometer 1413.0 pSfem 1402 uSlem 1413 pSfcm 9.2 uSicm 2.00
12.880 mSicm 12.30 mS/cm 12.64 mS/cm 0.086 mSfem 2.00
Calibrated by : Walalak Sirithean
Remark - UUC* = Unit Under Calibration
M
Approved by : _& P =
Approved Signatory
(\A Saithip Meangmai
() Warakorn Lerngagtrakul
{ ) Ponpan Paipim
Issue Date : 18 December 2023
The Uncertainties are for a confidence probability of approximately 95%
This certifi nay not be reproduced other than in full, except with the prio .
Approval of the head of Corporate Serv : Equipment Calibration and Te: i
— — S . i
A 0061667 a 1193974
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Cert.No.: 23CH1571
Page.: 3 of 3

CORPORATE SERVICES & EQUIFMENT CALIBRATION AND TESTS

ES

A
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
RV :

5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. D-2T17-3000-29  FAX. 0-2719-434

MEC-TIELTIETHOIS

Calibration Results CALIBRATICN D038

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

Cert.No.: 23MM112

Page.: 103
- Model : 9383 2 " 5
- Serial No.: 9B0KOTE7 Certificate of Calibration
Dimension of probe;
- Length 104 _mm Equipment : Electronic Balance
- Diameter : 16 mm
- Immersion Depth : 90 mm Manufacturer : Metller Toledo
Calibration Standard uuct Uncertainty of | Coverage Model : XSR205
i T t Readi Ei
Poom( empoera ure ei ing :ror Measur:ement factor Serial No.: CO0B071872
(c) (c) (C) (c) (x¢C) k
D No. : UAE.WAQ.01 202563
25.0 25.001 25,0 -0.001 013 2.00
30.0 30.001 30.0 -0.001 0.13 2.00 Submitted by : United Analyst and Engineering Consulant Co, Ltd.
350 35.000 35.1 0.100 0.13 2.00 3 Sol Lidorrmaik 41, Sukhlmvil Road),
Bangchak, Phakhanong,
Remark : - UUC* = Unit Under Calibration Rangkof 10260
The reported uncertainty of measurement was based on a standard uncerlainly multiplied by a coverage Locatiof Bakpes Room
factor k, providing a level of confidence of approximately 95 %. Tt G v 26 April 2023
0 Calibration Date : 26 April 2023
-over Ambient Temperature : 15°c w40 c
Relative Humidity : 30 % to 90 %
Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
() Pomthippa Tameyakul
{ ) Males Butkruea
(/) Suwit Irmjai
Issue Date : 2 May 2023
The Uncertainties are for a confid P v of app Iy 95%
S ﬂv This certificate may not be reproduced other than
c\. . Apperoval of the head of Comporats Services 3 - Equipmen Callbra i .
F tenanslumuny
a 1193975 A Ameaan
Equipment ; Electronic Balance CertMo.: 23MM112 Equipment : Electronic Balance Cart.No.: 23MM112
Condition As-Received :  Used ltem Page: 2 of 3 Condition As-Received :  Used ltem Page: 3af 3
Reference : 2304-04590C-1 ; Reference : 2304-045%0C-1
Procedure used :- Result of calibration o peqiolpe
Calibration wera conducted using in-house cali p CP-0B01 ing to direct 2. Effect of off center loading N0
measurement method against standard weight. A mass of 100 g was placed to various position on the pan. AN (][9]
Condition of this result of calibration The weighing machine reading error abiained is given in the table ] Fromi o
1. Reference standard instruments:- Maximum difference betwesn
Inﬂrun_nunls Model Sarial No. ID No. Test report No. Due date Position1  Position2  Position3  Position 4 Position 5 off-center and central loading
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024 {a) {g) (a) ta) tg) (a)
2. This cerlificate is valid only to the item calibrated on date and place of callbration. -0.0001 -0.0001 0.0000 -0.0001 0.0001 0.0001
3. This result of calibration was made an at the point i by 3. Departure from nominal value
£ g ¥ s < z 3 . Depi
4. This certificate is not certified for any commereial transaction, Balanca Measurement Coverage
5. This certification is tracsable to the Intemational System of Unit,
il : 3 Applied Weight Raadin, Correction Uncertai Factor
Result of calibration () Without Adjustment ( * ) After Adjustment by Intemal Calibration (9) ?ﬂ T lx—mn':w (k)
bl Sadame 8Ll Resaktion . 0000015 < Unload 0.00000 0.00000 0.014 213
A 81 g to 220 g Resolution 0.0001 g 0.05 0.05001 -0.00001 0015 2,09
re :
st 01 0.10001 -0.00001 0.015 2.09
. Balance Measurement  Coverage 1 1.00001 -0.00001 0.018 2.04
Applied Weight Reading Correction Uncertainty Factor 5 5.00003 -0.00003 0.026 200
I;'u] (e) (g} (xmg) (k) 20 2000006  -0.00006 0.045 200
80.00005 -0.00005 0.15 2,00 50 50.00006 -0.00006 0.080 2.00
After Ad s i bl 029 =0 80 8000004  -0.00004 0.15 200
r Adjustment : = 3 :
100 1 0.0000 0.16 2.00
1. Determination of the standard deviation of weighing machine {n=10}) 150 1£g(03£ 0.0000 0.29 200
Applied Weight Standard Deviation 200 2000000 0.0000 029 200
(g) of Reading (g ) i : ‘
B0
200 U(Jui;](:?t?u? The reported uncerainty of measurement was based an a by a

lﬂnﬂ"l‘ilhjmu

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

-olo-

tanms'laimﬂm{



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQL CALIBRATION AND TESTING SERVICES = ﬁ
53474 PATTANAKARN ROAD 501 | LUANG BANGKOK 10250 et

MEC-TISLTISTAZS
sl CALIBRATICN 0034

Cert.No.: Z3MM113

Page.: 10f3
Certificate of Calibration
Equipment Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : C210885394
ID Na. : UAE WAD 0102565
Submitted by : United Analyst and Engineering Consulant Co, Ltd

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

Bangkok 10260
Location : Balance Room
Received order : 28 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 15°Cto40"C
Relative Humidity : 30 % to 80 %
Calibrated by : Man Pattanapongpaiboon
Approved by : 4’

Approved Signatory

{ )} Pornthippa Tameyakul
{ ) Malee Butkruea
{,/) Suwit Imjai
Issue Date : 2 May 2023

The Uncertainties are for a ¢ 95%
; '
tenenslumuny
Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used ltem Page: 3of 3

Reference : 2304-04590C-2
Result of calibration

2. Effect of off center lzading
A mass of 100 g was placed to various pasition on the pan.
The weighing machine reading emor obtained is given in the table

Maximum difference between

Position 1 Pesition 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (g) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading  Corraction  Uncertainty Factor

tg) (g) g} (£mg) (k)

Unload 0.00000 0.00000 0.014 21

0.05 0.04953 +0.00001 0.015 2,09

0.1 0.09999 +0.00001 0.015 2.07

1 1.00000 0.00000 o.018 2.04

5 5.00000 0.00000 0.026 2.00

20 20.00002 -0.00002 0.045 2.00

50 50.00002 -0.00002 0.080 2.00

&0 E0.00002 -0.00002 0.15 2.00

100 100.0000 0.0000 07 2.00

150 150.0000 0.0000 0.2 200

200 199.9999 +0.0001 0.29 200

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

-olo-

tﬂnms'laiw

Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2304-04580C-2
Procedure used :-

Calibration were conducted using in-house calibrati CP-0BO1 ing to direct
measurament mathod against standard waight.

LCondition of this result of calibration

1. Reference standard instrumen

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Waight Set (E2) 15884 24083 TORCOOT MM-0010-22 20 Jan 2024

2. This certificate is valid only to the item calibrated on date and place of calibraticn.
3. This result of calibration was made on requested at the point specified by customer,
4. This certificate is not cerified for any commercial fransaction.

5. This certification is ble to the i System of Unit.
Result of calibration () Without Adj [ *) After Adj by Internal Cal
Range capacity : 0g to 81 g Resolution 0.00001 q
8 g to 220 g Resolution 0.0001 g
Before Adjustment
Balance Measurement Coverage
Applied Weight Reading Carrection Uncertainty Factor
(g} (g) (g) (£mg) (k)
&0 79.99992 +0.00008 0.15 2.00
200 199.9995 +0.0005 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Welght Standard Deviation
(g) of Reading (g}
80 0.000007
200 0.00004
'
onesluafiy

Tl NOLOH

CORPORATE SERVICES X Ei

PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250
2 FAX.D 5

WEC.THI T THIE

TEL. 02717300 CALIBRATICN 0908

Cert. No.: 23TM184

Page: 10f3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmart
Model : WNE 14
Serial Mo. © L416.0612
ID No. : UAE.MIC.003/2560
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbialogy Laboratory
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26£10)°C

Relative Humidity : (50+30)%
Calibrated by : Suwit Imjai
Approved by :

Approved Signatary
{ ) Pornthippa Tameyakul
[-""J Malee Butkruea

Issue Date : 24 February 2023




Equipment : Water Bath Cert, No.: 23TM194
Condition As-Received :  Usad ltem Page: Zof 3
Reference : 2302-02950C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedurs CP-OTO4 according to direct
measurement mathod with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

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

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MYS8003411 22LM165 26 Nov 2023

2. This cerificate is valid enly to the item calibrated on date and place of calibration,
3. This cerification Is traceable to the International System of Unit,

Result of Calibrati {*) Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voltage Supply
| {°C) { %R.H. ) { Volt )
Beginning of Calibration 22 65 3
Finished of 22 63 230
Position : Tt Sud
10 No.:
1 4804539-001
g Stref) 2 4804539-002
g 3 3 4804539-003
P 4 4B04539-004
\/ Siref.) 4804539-005

Front

tenmslamugy.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 02717300028 FAX. 0.

WAC.TIBLTIE 1828
ETE) CALISRATION 0108

Cert. No.: 23TM373

Page: 10of 3
Certificate of Calibration

Equipment : Hot Air Oven
Manufacturer : Mammart
Model : UF 55
Serial No. : B212.0411
1D No. : UAE WAD.005/2556
Submitted by : United Analyst and Engineering Consultant Co.,Lid,

3 Soi Udomsuk 41, Sukhumvit Road,

Bangechak, Phrakhaneng,

Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Krisda Malee
Approved by : d(T\ﬂ.‘.l.!,

Appraved Signatory
{ /) Pornthippa Tameyakul
i ) Malee Butkruea
() Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a confid probability of approxi 1y 95%
full. exeept with the prioe wrimen
it send Testing Sesvices
'
tenaslumun

A D0D53359

Equipment : \Water Bath Cert. No.: 23TM184
Condition As-Received : Used Item Page: 3of 3
Reference : 2302-02950C-3
Result of Calibration :- | *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average® Standard Reading [ G )
point Setting Reading Position
(°c) (°C) ('c) 1 | [ 3 [ 4 [ siret)
44.5 44.5 4456 44520 | 44500 | 44498 | 44552 | 44530
Calibration T — - 1 B Coverage
point i i “|  Faector
(c) (2] (t°C) (£°C) k
44.5 0.077 0.037 0.15 2

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

L : The l diff af at any sensors and the measured temperature
at the reference location which are cbserved at the same tima or at as close an ocbservation time as possible
fo datermina the temperature pattern or homogeneity within the chamber under steady-stata conditions.
Stability : One-half of the greatest i i of at any one probe,

uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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 %.

-olo-
]
enanslunuml..

Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2304-01560C-1
Procedure Used :-

Calibration were conducted using calibration p CP-OT02 ing to diract
method with Data isition which ted with Resi Temp Detector { RTD ) and
Thermocouple Type T.

The temperaiure scale used was based on |TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 349728 MY 58003411 22LM165 26 Nov 2023

2. This certificate is valid cnly to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit
Result of Calibration :- {*) Without Adjustment

Function of UUC* © Temperature Source
Fresh air setting : Close Environment during calibration
i Finished
Temp. (°C ) 27 28
- " REL.Humid. { % ) 45 44
AC Supply { Valt ) 221 220
Ref. Std. 1D No.: @
H C Point
Position :| {120 to 180 )°C | (104)°C
1 18-20TC-01 20RTD-2/1
2 18-20TC-02 20RTD-2/2
3 18-20TC-03 20RTD-212
4 18-20TC-04 20RTD-2/4
Probe Installation Detalls :  Dimension of Chamber : 5 152UTe- 00, |1 20RTLCAS
A D= LR 6 18-20TC-06 | 20RTD-206
B W= O i 18-20TC-07 | 20RTD-2/7
e e He ke L [ 18-20TC-08 | 20RTD-2/8
Capacity = 0.30 e 9 (ref.) 18-20TC-08 20RTD-2/9

Wl

wonaslupuny
a 1158261



Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received : Used ltem Page: 3of3
Reference : 2304-01560C-1
Result of Calibration :- {*) Without Adjusiment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UuC* uuc* T Ti Owverall |Covarage
Paoint Setting | Reading stability i i ati Factor
AR, [*c) | (*c) (£'C) ("¢ L) K
104.0 104.0 | 104.0 0.054 0.59 0.85 2
1200 120.0 120.0 0.12 0.89 1.5 2
180.0 180.0 [ 1800 0.12 1.5 2.5 2
Calibration Temy {°C)
Point Position
(ko) 1 2 3 4 5 6 T B g(ref) | (+C)
104.0 104.512| 104.016 | 104,542 | 104.407 | 103.704 | 103.729 | 104.167 | 104.158 | 104,001 0.42
1200 120.317 [ 119.768 | 120,524 | 120.232 | 119.363| 119.209| 119.888 | 119.787 | 119,735 1.1
180.0 1B80.B78(179.818) 181,357 | 180,871 179.303 | 179.139 | 180.230 | 1B0.055 | 179.960 1.1

Average* : The average of 30 values in each position,

Temperature stability : One-hall of the greatest i i of P
T Yy : The i difference of at any sensors and the measured
temperature at the reference location which are ocbserved at the same time or at as close an cbservation time as
possible to d the P pattern or | within the chamber under sleady-state condifions,
Overall Variation : The Difference of the i and minimum througheut cbservation.
uuc* : Unit Under Calibration

Note © The reported uncertainty of measurement was included stability and excluded uniformity .

ire at any one sansor.

The reported uncertainty of measurement was based on a ur y iplied by a il
factor k, providing a level of confidence of approximately 95 %.
-olo-
'
wnansluemugu

a 1158260

Cert.No.: 23TW90
Page.: 2 of 2

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCQ04 22MM50 20 Sep 2023
2. Slandard Malerial :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763318 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K1K0080
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.16 8.15 0.0055

This report was certified only for the instrument we tested.It s allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for adverlising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TWS0

Certificate of Testing

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HETM0Q20

ID No. : UAE EFM.019/2565(EFM.DO.03/65)

Received Date : 28 March 2023

Test Date : 29 March 2023

Reference : 2303-0986WSC-7

Submitted by : United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature (25+5)°C
Humidity (50 + 20) %

Test Procedure : In - house method : CP-CH9
by Comparisen Technigue with Azide Modification Methad

Tested by : Walalak Sirithean

Approved by : ) ‘malu N

Approved Signatory

(-/) Malee Butkruea
) Saithip Meangmai

(
(
() Warakom Lerngagtrakul

Issue Date : 31 March 2023

wenaslusauAy

TECHNOLOGY PROMOTION ASS50CIATION (THAIEAND-JAPAN)

CORPORATE SCRVICES 3: DQUIPMENT CALIBRATION AND TESTING SERVICES
ARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

TEL.0-2717-3000-29  FAX 0-2719-9484 CALIBRATION 0008

Cert. No.: 23LM81

Page.: 1 0f 2
Certificate of Calibration
Equipment : DO Meter With Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE1M0020
ID No. : UAE.EFM.019/2565(EFM.DO.03/65)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order ; 28 March 2023

Calibrated Date : 31 March 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50:30)%

AC Line Voltage : (220422)V

Calibrated by : Malee Butkruea

Approved by :
Approved Signatory

() Pornthippa Tameyakul

(v) Suwit Imjai

Issue Date : 12 April 2023

The Uncertainties are for a confidence probability of approximately 95%

¢ may not be reproduced other than in fu

e head of Corparate Services 3 : Equipmert Ci

wnﬂ:{s‘],ﬁggqmu
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Equipment : DO Meter With Sensor Cert. No.: 23LM81
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2303-0896WSC-8

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer { IPRT ) into Temperature Bath

The temperature scale used was based on 1TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model S No. Cert. No. Due Date

1) Digital Thermometer 1502A AB2847 2211325 31 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connectec with temperature sensor, S/N.: 9K1K0080

Calibfatlon Immersion Standard UU(?‘ Error Uncertain Coverage

Point Depth Temperature Reading certainty, Factor
(C) (mm) () (C) (C) (£C) k
25.0 90 24.999 25.0 0.001 0.16 2.00
30.0 90 29.997 30.0 0.003 0.16 2.00
35.0 90 35.008 35.0 -0.008 0.16 2.00

UuC™ : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %
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Cert.No.: 24TW3g
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is fo the | Systemn of Unit through the reference standards
atory of ial Cali Center, gy Promotion A i (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette = 130BL10 23061172 22 Mar 2025
2. Balance 14233821 TMORCOO1 23MMA05 16 July 2024
2. Slandard Matarial -
Material Manufacturer Lot.No. Assay
Sodium Thicsulfate pentahydrate Merck AM1TE3316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mgiL} (mgiL) (mgiL)
8.20 818 0.0055

This report was certified only for the Instrument we tested It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited, This report may not be reproduced
ather in full without written approval of the laboratory

mnmsbiaﬁmu?

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK. 10250
TEL. 0-2717-3000 FAX. 0-2719-6484

Certificate of Testing

Equipment : DO Meter

Manufacturer : Y8l

Model : 5100

Serial No. : 118 101863

ID No. : UAE WAD.D04/2554

Received Date 20 February 2024

Test Date : 21 February 2024

Reference : 2402-062805C-1

Submitted by : United Analyst and Engineering Consultant Ce.,Lid,

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

Laboratory Condition : Temperature [ 25+ 5 ) °C

Humidity (50+20)%
Test Procedure : In - howse method @ CP-CHE

by G ique with Azide Modification Method
Tested by : Walalak Sirithean

Approved by : Sﬂﬁ‘:

Approved Signatory

{ ) Pormthippa Tameyakul
{ ) Unnopphel Harachai
(/] Saithip Meangmai

Issue Date : 22 Fabruary 2024
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Foundation for Incsiral Development Mahonal Food nstiute
+ Food Industial Laboratory Senvice Canter

Verification Certificate

|2

Foundation for indusinial Development Mational Food instiute
» Food indusiial Laboratory Senice Center

Verification Report

Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: PG ELOCK DRLESt 0N
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: 2520 Serial No.: 91794469
k 10260 Resolution: 1 °C  IDMNo.: UAEWAS.011/2560
Manufacturer: FOS5
Page 1of 4 Date of Calibration: 30-31 March 2023 Page 2 of 4

Equipment: HEATING BLOCK DIGESTION Location: Laboratory Reom, NATIONAL FOOD INSTITUTE

Environment Condition: Amblent Temperature { 25 + 3 ) °C
Manufacturer: FOSS Relative Humidity {55 +15) %

Line Vaoltage { 220 + 10 ) Volt
HModel: 2t Condition of this results of Calibration:
= b P el
- The temperature scale used was based on ITS - 90,

ID No.: UAE.WAS.011/2560 = All data show below were final values and the initial data may be obtained upon request.

2 Standard Insts
Order No.: 2302413 TInstrument Model Serial No. Certificate No.| Due Date Through

W 345704 MYAA04SETE/MY41104453 &

Operation No.: 2302413-001 rm'nfmmm Type R | e rommm | A0 | 5-May-2023 C;;rm

3. This certificate is traceable to international system of units (SI Units).
Date of Receipt: 28 March 2023 4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration anly.
6. Condition of Calibrated item : Good

ULC* Description

Timeof Record - Hour 30 Minute At 380 °C

/%, 7.Resultof Callbration : [ X | without [ aner
Calibrated by mr.Nuttapol Niyomchat Approved by

Speciallst ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 for the Team

Date of Calibration: 30-31 March 2023

The are for of app 95 %0,
This Certificate is issued in accordance with the conditions of accreditation grartted by the Thai Labaratory Accreditation scheme which ﬁé}

has assessed the messurement capability of the laboratory and s traceability to recognized national standards and to the units of
measurement realized at the cormespanding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the Naticnal Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

F-C5-009 Revision: 01 Date: 20-(4-65

FESmNEsUiERIUIYSdSdaanIuEIm IS
AuEUSMSAEN BN SEEaINNSSUEaTS
. Feunclaion far ncsinal Oevelepment Natienal Food inshiute
+ Food ndusirid Laboratary Senice Center

FRamnssLEILLYs0Sdaan ILamE
AUEUSNMISREUU]UBMSaea nnssuams

. Foundstion for industrial Development Mafonal Food insinee
» Food ndusirial Lsboratory Senvice Certer

Verification Report Verification Report
Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serlal No.: 91794469 Model: 2520 Serfal No.: 91794469
Resolution: 1 °C 1D No.: UAEWAS.011/2560 Resolution: 1 C ID Mo UAEWAS(11/2560
Manufacturer: FOSS Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page Jof 4 Date of Calibration: 30-31 March 2023 Page 4 of 4
Calibration point: 380 °C Calibration point: 380 °C
Calibration result: Calibration result: Continued
Reporting of Temperature
uuc* setting uuc* Reading Standard Uncertainty Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
ko (*C) (*C) SEablity (£°C) | ermometer (") (+°C) TOP VIEW
1 380 380 0.96 37774 21
2 380 380 0.40 377.28 21
3 380 380 1.18 377.82 21
4 380 380 0.44 377.19 16
5 380 380 0.11 377.30 16
6 380 380 0.14 377.90 16
7 380 380 1.17 373.85 21
8 380 380 0.33 376.96 21
9 380 380 0.14 374.18 2.1
10 380 380 0.96 378.56 20
11 380 380 1.04 378.34 2,
12 380 380 0.35 378.06 2,
13 380 380 0.48 377.05 1.
14 380 380 038 379.19 16
15 380 380 0.50 377.48 1.6
16 380 380 048 378.33 1.7
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 17
19 380 380 0.54 377.06 1B
20 380 380 041 378.58 18
-UuC* = Unit Under Callbration =UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand ks equal heater plate of LLIC, ~Immersion depth of standard thermometer in tube level high of sand is equal heater plate of LLIC.
- Stability = One-half of the greatest difference of P at one sensors, = Stability = One-half of the greatest of at one sensors,
for at least half an hour after reaching steady state. for at least half an hour after reaching steady state,
The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage factor
/%’, providing a level of confidence of approximately 95 %. %
[ 7P —

F-C5-009 Revisian: 01 Date: 20-04-65 F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Certificate
Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Prakh 10260
Page1of3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2303074
Operation No.: 2303074-001
Date of Receipt: 26 May 2023

Date of Calibration: 26 May 2023

Calibrated by  MrPheraphat Tuaniit Approved by W
Scientist { Miss porn Teengkarnkit )

Vice t, Dep. of L ¥ Services
Date of Issue: 29 May 2023 for the Team

The are for a of 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of realized at the « national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.,

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2303074-001-01
Equipment: Electranic Balance Manufacturer:  METTLER TOLEDD
Modal:  AB204-5/FACT Resolution:  0.0001 g
Serial No.: 1125361010 IO Now: LIAEWAS.002/2552
Capaciey: 220 g
Date of Calibration: 26 May 2023 Page 2 of 3
i Conditi Amiient 37 + 01 °C  ReatveHumidit: 61 = 22 %
Place of Calibration: Foom 108 Balance Roam, UNTTED ANALYST AND ENGINEERING CONSULTANT CO.ATD,
Condition of Equipment: Gocd Condition
Condition of This Results of Calibration:
1, Calbration Method: NFI Method W-MA-001  In-House Method bhased on LIKAS. Lsh 14 : 2019
2. Reference Standards:
Reference Standard ~ Model Serial No.  Calibrated By  Certificate No. Due Date

Stanciard Weight Class E2 1mg to 2009 BS0S567572 TCS M23040535 8 April 2024
Instrument Model Serial No.  Calibrated By  Certificate No. Due Date
Therma-Hygro Meter 608-H1 WFLETH 018/23 ‘Qualky Reborn QR23-0481 21 Febnaary 2024

3. This certification |5 traceable to ST UNIT

4, This certificate was certified anly for the instrument we calibrated.

5. This resuit of calibration was found accurste &s shawn an date snd place of calbration coly.
Calibration Results:

1. Repeatability of Reading:

Mominal Value_{ g ) Starclard Deviation cf Reading (g9}
100 0.000048
200 0.000048

2, Off-Center Error:
A mass of 100 g was placed and moved to warious position on pan.
The balance reading cbtained is given in the table.

o O
B
g o
O
1 2 3 4 5 L] {Maximum Difference) Zq %M
€ g )]C @ )JtC @ dJC @ € @ 3JC g ) {2}
59.9996 §9.9995 95.9995 §99.9999 559999 99.9997 0.0003

F-C5-012 Revision: 01 Date: 20-04-65
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Food inch Senice Center CALIBRATION 0061

Calibration Report

Certificate No.: 2303074-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AB204-5FACT Resolution: 00001 g

Serial No.: 1129361010 ID No.  UAEWAS.002/2552
Capacity: 220 g
Date of Calibration: 26 sy 2023 Page 3 0f3
Calibration Results:  (Continued)
Calibration Range:  0-200 g

Calibration Adjustment:  Internal Calibration
3. Departure from Nominal Value:

Haminal Value Standard Vake Average Reading Correction Uncestainty Coverage Factor
{9} {9 L 4] L g) - | 14

Unlaad 0.00000 0.0000 0.0000 0.000068 200
0.01 0.01000 0.0100 0.0000 0000088 200
0.05 0.05000 0.0500 0.0000 0.000068 200
0.1 010001 00998 00001 0000088 200
0.2 0.20001 0.1999 0.0001 0.000068 200
0.5 0.50002 0.5000 0.0000 0000068
1 1.00000 1.0000 0.0000 0000089
2 200002 2.0000 0.0000 0000088 200
H 5.00002 5.0000 0.0000 0.000050 200
10 10.00001 5.9999 0.9001 0.0000%1 200
0 20.00003 20,0000 0.0000 0.0000%5 200
50 50.00003 49.9999 0.0001 0.00011 200
m 70.00006 £5.9999 0.0002 000013 200
100 100.00006 55.9999 0.0002 0.00016 200
150 150.00009 149.9999 0.0002 0.00021 200
200 200.00016 159.9998 0.0004 0.00028

/WG

The reported uncertainty of measurement was based cn a standard uncertainty muktiplied by a coverage factor & Wmma
tevel of confldence of approximately 95 %.

F-C5-012 Revision: 01 Date: 20-D4-65

Certificate of Calibration

uﬂs&m
Equipment: Incubator Certificate No.: C31231210
Model: KB 400 Issued Date: 10 June 2023
Serial No.(or ID): 2020000000301 Job No.: KSPR2308771
Manufacturer: Binder Page: 10of 3
Condition: In Condition Ventilation Valve:  Mone
Shelves(pc.): 5
Customar: United Analyst and Engineering Consultant Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.
Environment Condition:  Temperature: 21'c £ 07 C
Humidity: 58 %RH + 40 %HRH
Voltage: 2Z29VAC  t 13 VAC
Calibration Place: United Analyst and Engineering Consultant Comy Limited.
3 Soi Udomsuk 41 Sukhumvit Road, (Microbiclogy Laboratory)
Bangckak, Prakanong, Bangkok 10260 Thailand.
Calibration By: Mr. Amomthep Phumpho
Calibration Date: 09 June 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate s ble to the SI Units by National Instituts
of Metralogy (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10220023
(Mr. Udon Srichana)

(Mr. Amomthep Phumpho)

Person in charge Authorized signatory

This certificate is issued the unks of maasurement according to T Intemational Systam of Units (1), It provides raceabilly of measurement io
infernatianal or national standard or athar recognized national standard Iaboratonies.

The measuramant uncertainty stated is which = card Lncertainty multipied by T coverage factor
{k=2) 1o provide 8 leved of confidence of appraximately 65%. Illumhmmmmwwamwwhm
(GUM).

These resuits may be affected by deviations from spacifiad conditions, Tha results relale only 1o e ilems lested, calibrated or sampled. The report
shall not ba reprodleed excapt In Al withoul apgroval of DKSH Techrology Limited.

i Ao oo TuTal dafin
DH5H Tachnology Limind
0

A wnansluauRy

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: Caizs1210 Page: 20of3

Standard Installation Locations
Volume (Calibration Zone)= 188 (Liters)

Inside chamber: W= 65 (cm) D= 48 (cm) H= 127 (em)
Standard Locations (#1, #2, #3, #4): w=T (cm) d=5 (cm) h= 15 {cm)
Standard Locations (#5, #6, #7,#8):  w= T (em) d=5 (em) h= 15 {em)

#3: Geomelric cenler of the chamber

Position of Std #1 #2 #3 4 L # #a #3

"
w
Y
o
@
-
@

o

Channel of Lopger 1

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Maasured Temperature: The average reading of standards at any positions or location,

between of any probes and the

iformity: The of

d atthe location which are observed &t same time or at close observalion time as

with the chamber at steady-state. The referenca

poesible to ine the pattern or
probe |s preferably located in the geometric center of the chamber.

Measurad Stablilfy. The one-half of greatest i i of d at any one probe.
Ovearall The of il and g observation time.
A Bomasicrs nuTall i
DKSH Technology Limied
T30 o s s mm;mg::% '
553 Sukrumwil Roac, Bangchak, Phraknanong.
P == enaslumuAN

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022
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Certificate of Calibration

Cooled Incubator Certificate No.: C31231678
Model: KB 400 Issued Date: 10 August 2023
Serial No.(or ID): 20220000022479 Job No.: WO-00002652
Manufacturer: Binder Page: 10f 3
Condition: MNew Ventilation Valve: Mone
Shelves(pe.): 5
Customer: United Analyst and Engineering Consultant Company Limited.

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.

Environment Condition: ~ Temperature: 26°C + 198 *C
Humidity: 49 %RH % 53 %RH
Voltage: Z32VAC  + 1.2 VAC
Calibration Place United Analyst and Eng ing Cc Company Limited. ( Control Area )
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.
Calibration By: Mr. Thanakrit Raksapol
Calibration Date: 07 August 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10230019
(Mr. Udon Srichana)

(Mr. Thanakrit Raksapal)
Authorized signatory

Person in charge

This cariificate is issued the units of o the System of Units (SI). & provides insceabilty of measursmant to
intemational or national standard or ofher recognized natcral standard lsboratorses.

Tha maasuremant uncertainty sisted ia Ta sxpanded uncertainty which is oblsined from ihe siandard uncerisinty muliphed by the coverage factor
(=2) o provice & laevel of B5%. Itis in sccordance with the Guide to Expression of Uncartainty in Measurement
(GUM).

Thess results may be affected by deviations from specified conditions. The results relate only 10 the Hams tested, calibrated or samehed. The repon
shall nat be reproduced except In full withou! approval of DIKSH Technology Limited.

i By o Tulall 6ol

DKEH Tochnoogy Limked

=5 10260
2233 Sukturndl Flomd, Bangohask, Proskhancng. Bangkok 10260
Phene: Erval.

tanms'lu'muqu

Delivering Growth - in Asia and Beyond, 3110 12 Sep 2022

&= DKSH

Certificate No.: C31231210 Page: 30of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
Locations Y:"r:::::ﬂe Correction of UG, Uncertainty
(*C) (*C) (°C)
#1 35.23 0.23 0.23
#2 35.14 0.14 0.23
#3 365.13 013 0.23
#4 34.85 -0.05 0.23
5 35.08 0.08 0.23
#8 35.05 0.05 0.23
#7 34.96 -0.04 0.23
#3 34.79 -0.21 0.23
#3 35.00 0.00 0.23
Temperature Distribution
Desired | Setting M dT at Spread Locations (°C) Uncertainty
(c) c) ('c) #1 | #2 | #3 | w4 | w5 | #6 | 47 | #8 | WO (£°C)*
35.0 35.0 35.0 |35.23|35.14 |35.13 | 34.95 | 35.08 | 35.05 | 34.96 | 34.79 | 35.00 0.23
Chamber Characterization
M L Stability Cverall Variation
°C) ey **C) °ch
350 0.26 0.06 0.48

Note: * Maximum uncertainty of the each position

The End of Certificate
il Miniomn urwTiTad ¢+
DKSH Technalogy Limiied : e \
2533 Sukhumwit Road. Bangchak, Pheakhanorg, Banghok 90260
BRI wonanslumuRy
Delivering Growth - in Asla and Beyond. CAL-FM-C31-10: 12 Sep 2022
Certificate No.: C31231678 Page: 2cf3

Standard Installation Locations
Volume (Calibration Zone)= 183 (Liters)

Inside chamber: W= 65 (em) D= 49 (cm) H= 127 (cm)
Standard Locations (#1, #2, #3, #4): w= T (cm) d=5 (em) h= 15 (cm)
Standard Locations (#5, #6, 87, #8): w= T (cm) d=5 (em) h= 15 {cm)

#09: Geometric center of the chambaer

Position of Std # #2 #3 #7 #B #

B
&
-

Channel of Logger 301 | 302 | 303 | 304 | 305 | 308 | 307 | 308 | 308

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Maasurad Temperature: The average reading of standards at any positions or location,

d Uniformity: The i i of P between of any probes and the
d at the location which are observed at same time or at close observation time as
possible & the temp pattemn or with the chamber at steady-state. The reference
probe Is preferably located in the geometric center of the chamber.
Measured Stabilify: The cne-half of greatest i af d at any one probe.
Overall The di of and ighout observation time.
ain Boadurs mnfulndl e
(DICSH Teohnology Limied S
2333 Sukhumnat Rioss, Bangchak, Perakhancng, Banghck 1060 v
saasieny wenaslununy
Delivering Growth - in Asia and Beyond. CAI..F\GQSI-IO: 12 Sep 2022
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Certificate No.: C31231678 Page: 3of 3 Refer to Certificate No.: C31231678 Page: 1 of 1
Calibration Results: Statements of conformity:
Without adjustment This conformity cartificate documents the validity of the following statements of conformity based on the
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 *C results of i ibrati i
The of di Ined during are under given measurement and environmental
Measursd c of UUC. \ and consh the inty | bability 85%) within the
Locations Temperature ification. The given t already Includes other all effects by according to the standard
d = = method, TLAS-G20. . those have not been
(c) (*C) (£*C)
Tolerance and Decision rules:
# 3B.11 0.1 0.23
A\ of the of the device are done based on direct comparison of the relevant
2 35.04 0.04 0.23 measurement results with the tolerances and decision rule are prescribed by the cusiomer,
#3 35.03 0.03 0.23 Decislonrule: [ Choice A  Binary Statement for Simple Accaplance Rule (w = 0), Specific Risk < 50% PFA.
i 35.13 0.13 023

[ Choice B Mon-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5%
#5 35.02 0.02 0.23 PFA and Condition Pass or Condition Fall Spacific Risk < 50% PFA,

[J Choice C  Customer defined, Customers may define arbitrary mistiple of £ to have applied a5
#5 35.07 0.07 023 guand band tw=r U}

#7 34,97 -0.03 0.23 + PFA - Probabiity of False Accept

#3 3497 -0.03 0.23
#a 35.10 0.10 0.23 (.QQL/-

(Mr. Udon Srichana)

Temperature Distribution Authorized signatory
Desired | Setting i M d at Spread Locations ("C) Uncertainty Without adjustment
("c) ) rc) #1 | #2 | #3 | w4 | #s | 46 | #7 | 48 | w9 @cy Desired Temperature :36.0'C ~ Tolerances: 0.5°C
350 350 350 |35.11(35.04|35.03 |35.13|35.02 | 35.07 | 34.97 | 34.97 [35.10 023 Maasiwomant Temparaties At Spradd | ocetions; iok-atieg of Lkt Uiies Gastmaion: 3510 25
Measured Cormection® Guard band | Tolerance
Locations ) Conformity
Chamber Characterization 'c) {'c) (£°C) (£*C)
Unif L Stabliity Overall Variation # 35.11 0.1 0.23 05 Pass
("C) ("C) (£7C) (C) #2 35.04 0.04 0.23 0.5 Pass
35.0 0.16 0.04 022 #3 35.03 0.03 023 05 Pass
Mota: * Maximum uncertainty of the each position Ll 36.13 0.13 023 05 Pass
#5 35.02 0.02 023 05 Pass
#5 35.07 o.07 023 05 Pass
*7 34.97 -0.03 023 05 Pass
The End of Certificate # 34.97 -0.03 0.23 0.5 Pass
#9 35.10 0.10 023 0.5 Pass
fon® = Measured ~Desired
The validity of the of y cannot be for different places of use, environmental conditions. or Improper use.
The End of Statements of Conformity
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= AC-3061

Certificate No. : HIT-2312-0342

Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HIZ39800-02 Serial No.:  HO185001
Tube Heater : 25 Vial Capacity Accuracy:  +2°C
Temperature Range : 10 °Cio 160 °cC Temperature of Reaction : 150°C
Ambient Temperature : (25+2)°c Relative Humidity : (50 +15 P4 RH
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference:  RE230392
Customer name : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 8 March 2023
Calibrate date : 10 March 2023
Issue date : 20 March 2023
Calibrated Location : Hanna Instruments (Thailand) Lid.

Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material.

E{Mr. Pichit Petthong

| kahe R

instruments Puge :20f 2

Condition of this calibration result

Reference Standard Instruments:

Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
349704 MY 44065265 WEIZ207-065-1 WK Electric Co., Ltd,
Switch Unit
Calibration Result:
T Source A for COD Reactor
Capacity | Nominal Value | Average Value | U i 1 Talk of | Accep
(Vial) (°c) (°c) (*c) uuc (°c) Criteria
25 Vial 150.0 150.3 0.59 2 Pass

Figure: Shows the location of the temperature source,

(14) (24) (3A) 44) (5A)
149.78°C | 150.31°C | 150.63°C | 149.93°C | 15031°C
(18} (2B) (3B} {48) (5B}
150.35%C | 150.18°C | 149.93°C | 150.18°C | 150.21°C
(1c) (20) (3C) “C) (5C)
150.24°C | 15L10°C | 150.80°C | 150.36°C | 150.86°C
(1D} (20 (3D} (4D) (5D}
IS0I6°C | 148.77°C | 150.22°C | 150.67°C | 150.43°C
(1E} (2E) (3E) {4E) (SE)

149.94°C | 15044°C | 150.06°C | 150.63°C | 149.29°C

Calihated by 3 &1 M. Jakkepob Lelien, Approved by.2 Ms, Astan Suwanchatsmkl Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not
O Mr. Channarong Seinak A““’“F:i’;ﬁ“ﬁ"yk Maore than the Tolerance value of UUC, therefore concluded that pass,
insiruments
(Thaitand) Limied The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor
This cenificate was certified only for the instrument we calibrated. k=2, providing a level of dh of approxi Iy 95%.
This result of calibration was found accurate on date and place of calibration only.
#* This certificate may not be reproduced other than in full, except with the prior writien *# i of pas e 9%
approval of the head of Hanna Instrument (Thailand).
' '
enaslumunu enanslumuAu
Harikul Science Co, Ltd. =
694 Soi Ratchadanivet 24, Pracharatbamphen,
HARIKUL Samsaennak , Huaikhwang, Bangkok 10310 TITISTR
SCIENCE 58 B CaTioA
Tel: 0-2274-2456 Fax 0-2274-2443
Email; info@harikul.com harikul
CERT.No.: HS-UD12C Certificate of Calibration Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66
Calibration Date : 1 Mar 23 Model : ¥S15100
Submitted by United Analyst and Engineering Consultant Co., Lid. SN : 11B101863 CALIBRATION CERTIFICATE
3 Soi Udomsuk 41, Sukhunmit Road, Bangehak, Probe 1 YSI5010
Eheakhanong, Bangkok (Head office) SN . 22B100125 NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies™
D NO. G Morlel AA240FS, Serial No. MY13160001
Avg Room Temp ; 20°C Air Temp ref SN, ED0522 2, Workfng standard solution Inotgarjic Ventures”
Avg Waler Temp : 20°C B icref  : SIN. E00522 . Multi Analyte Customn Grade Solution, Lot No. 52-MEBT08640
Ak B e 760.00 mmHg Water Temp ref : /N, 11431 SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd
Salnity - 0 ppt 3 Soi Udomsukad, Sukhunvit Road, Banechak, Prakanong, Bangkok 10260
Technician : Kittipong M.
CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
Calibration Details (WI-500-02-30)
Calibration Point 100% air sat. (status) (status) 2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
(@20 °C, DO = 9.09 mg/} CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 me/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 meyl at 357.9 nm.Cr,
Measurement 1 (mg) 209 (PASS) 0.05,0.10,0.30,0.50,0.70 me/L at 320.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/l at 2483 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mefl
Measurament 2 (mgfl) 209 (PASS) at 217.0 nmPb, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
Measurement 3 (mg/) 9.08 (PASS) - 0.05,0.10,0.30,0.50,0.70 mgA at 213.9 nm-Zn
Measurement 4 (mgi) 9.09 (PASS) - CALIBRATION DATE : 2 February 2023
Measuremeant 5 (mg) 9.09 (PASS) = REFERENCE MATERIAL : Traceable to NIST *Carlo Erba”, “PanReac AppliChern®
Measurement 6 (mg/) 9.09 (PASS) Cadmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch No. T117098A, ron Batch No, T1260874,
Measurement 7 (mgi) a.08 (PASS) & Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T2701784, Zinc Batch Mo, TE201404
Measurament 8 (mgh) .09 (PASS) AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 58 9%
Measurement 9 (mg/) 9.08 (PASS)
: 10 .08 (PASS : s
Measuremaent 10 (mgh) ) The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to Mational Institute of Standards and Technology { MIST ) by T alytical Chernistry
Meen Magsunsment s mgh Laboratory. The results are attached herewith.
Inaccuracy 0,00 mgg :
= . =
Gvarall Status PASS] Calibrated by 1.0 Sli—T, Approved by..... 8 7
( Mr. Danai Srithongkurm ) [0
Manufacturar Specification = A
Sel
Accuracy = +- 0.02 mgl Atipat ! <
¥ X _ 2. ipd Acting Director of Analytica istry Laboratory
; . At
1) This certificate is issued based on the result that are found as shown on ( Mr. Atipat Ratana ) Ref. 2015266012600366001

date and place of test only.
2) The calibration procedure followed in accordance wilh Harikul Science Co., Lid.
3) This result shall not be used for adverlising purpose.

Tachnician Signature ¥ Laboratory Manager
enanslunitini
(Kittipong Maskwong) {Supreecha Sumaritam}

Issued Date : 15 February 2023

Tha results retate oy te the items tested/calibrated or value assigned.

Achvartising the Report/Certiicate and publicity of the results except in full are prohibited unless written parmission is cbtained from the governar of TISTR.

FMBLMTC 002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khiong Ha, Amphos Khlong Lusng, — Soi 1€, Bangpoo Industrial Estate, Sukhurrit Road, 194 Phahonyothin Road, Chatuchak, Banghok 10600,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changeat Sarmutprakan 10280, Thaland  Thailand v

Tel. (66} O 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 ret?m‘“m”sza a1
Fae. [66) 0 2577 9009 Fae. (66) D 2323 9165 Face, (641 0 2679 8552

E-mail : rurnpaigetistr.onth Webstesssss tistronth  E-mail : mbogtistr.orth E-mail : sumaleagtistr.orth
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CALIBRATION DATA 2. Precision
1. Nolse Level Element| Conc. Absorbance Ave. | SO [ssRSDY
Element cd cr Cu Fe Pb Mn Ni zn gt A,
i . 1 L0090 | 0.0089 | 0.0089 | 0.0090 | 0.0086 | 0L00%2 | 0.00%0 | 0.0089 | 0.009 | 0.0003 [ 24
00020 0.0000 0.0008 00000 -0.0009 00021 -0.0016 -0.0022 .02 1| i Shored 10,0 =
cd | 030 |0.0993] 0.1001 01007 | 0.1008 | 0.1008 | 0.0995 | 0.0997 | 0.0098| 0.0999 | 0.0996 | 0.100] 0.0005 | 0.85
00015 | 00006 | 00005 | -0oooe | -ooo1a | ooms | ooooz | -0o023 |
0.70 | 0.2238 | 0.2229| 0.2244 | 0.2249| 02203 | 0.2233| 0.2235| 0.2231 | 0.2251 | 0.2290 | 0.224] 0.0007 | 0.33
00014 | 00006 | 00010 | -oooo9 | ooo1s | oooos | 00008 | 00015
0.10 | 0.0088| 0.0087 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0099| 0.0095 | 0.0076 | 0.0085 | 0.009 | 0.0006 | 7.25
L0021 -0.0008 00013 | L0005 1 . 0004
oo 0010450 donng i 00008 -0 o | 030 [o0257| 00265 0.0255| 0.0270| 0.0266 | 0.0258 | 0.0261 | 0.0262| 0.0274 | 0.0262 | 0.026 | 0.0006 | 225
0070 | 002 | 0000t | 00000 | -O.DISIE0DNE VS LOE4S| GLO 001 0.70 | 0.0573] 0.0s90| 00520 | 0.0576 | 0.0578 | 0.0579] 0.0592 | 0.0599| 0.0586 | 0.0594 | 0.058 | 0.0009 | 151
D001 5[ =0.000 s 0001 01 00081 040006 3] 12,0009 E-0L0002 5] 60,0013, 0.05 | 0.0083 0.0084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080| 0.0087 | 0.0092 | 0.008 | 0.0005 | 5.05
00017 | -0.0009 | 0.0001 | -0.0015 | 0.0010 | 0.0007 ] 00001 | -0.0016 cu | 030 |0.0430) 0,044 ] 0.0a26 | 0.0420 | 0.0435 | 0.0432 | 0.0a28 | 0.0a41 | 0.0427 | 0.0436) 0.0a3] 0.0006 | 1.1
00024 | -0.0012 | 0.0004 | -0.0002 | 0.0008 | -0.0005 | -0.0012 | -0.0019 0.70 | 0.0981] 0.0992 | 0.0990 | 0.0997 | 0.0977 | 0.0986 | 0.0990 0.0982 | 0.0988 | 0.0980 | 0.099 | 0.0006 | 0.63
00011 | 00002 | 00015 | -0.0004 | 0.0004 | 00008 | 00003 | -0.0017 0.10 | 0.0109 | 0.0104 | 0.0087 | 0.0100 | 0.0087 | 0.0094 | 0.0102 | 0.0092| 0.0094 | 0.0100| 0.010| 0.0007 | 7.53
Absorbance 00017 | 00000 | 00009 | o000 | oooor | ooots | -0o00e | -0.00ze Fe | 050 [0.0956]0.0482] 0.0850] 0.0a44 | 0.0450 | 0,055 | a0ass | 0.0aa1 | 0.0aas | 0.0a14 | 0.0a5 | 0.0008 | 127
00019 | -0.0004 | 00004 | coooo | cooos | oooto | -0ooos | 00016 100 | 0.0904] 0.0901 | 0.0891 | 0.0876 | 0.0873 | 0.0901 | 0.0875 | 0.0885 | 0.0879 | 0.0901 [ 0.089 | 0.0012 | 1.38
0.0016 -0.0025 0.0003 0.0005 0,0009 0,000 -0.0013 -0.0016 0.20 | 0.0093] 0.0099 | 0.0104 | 0.0102 | 0.0104 | 0.0109 | 0.0102 | 0.0103 | 0.0115| 0.0117 | 0.010 | (.000T | 6.85
0008 | 00014 | o001 | 00009 | -nocos | coow | ooos | oooi7 pb | 0.0 |0.030a|0.0336| 0.0335| 0.0328| 0.0338) 0.0396 | 0.0336 | 0.0331 | 0.0343] 0.0350] 0.034] 0.0007| 202
0019 | -oooos | ooeir | -oonos | codin: | oo | aoom ] op0s 150 |0.0709| 00718 0.0708 | 0.0713 | 0.0698 | 0.0718] 00712 00713 0.0715 | 0.0719 | 0.071 | 0.0008 | .90
aoozn | opoos |Bene e o e e o nmel| Zoooi 0.05 |0.0115| 0.0130] 0.0131 | 00127 0.0135| 0.0136 | 0.0124 | 0.0133| 0.0124| 00130 | 0.013] 0.0006 | a.88
ooz | omoiz | aooE oo i B | oooms Mn | 030 |0o709| 00700 0.0714 | 0.0704 | 0.0700 | 0.0705 | 00714 0.0698 | 0.0694 | 0.0700 | 0.070| 0.0007 | 0.96
oo | w001 | 0.0ontaloan01a.) i Re B oz | anots 0.70 |0.1619| 0.1633| 0.1696| 0.1638| 0.1696 | 0.1614 | 0.1632| 0.1614| 0.1636| 0.1652 | 0.163] 0.0014 | 0.83
2 1 00105 0.0113 | 0.0114 ] 0.0110] 0.0113 | 0.0117 | 0.0112 | 0.0 L0117 | O . :
00010 | 00015 | 00002 | 00004 | 00017 | oootn | -nomis | -ooo13 010 {0013 00107 00117 JO.01110.0004 345
i | 050 | 0050900517 | 0.0sos | 0.0s02| aosi7| 0.0s16| 00516 | 00523 | 0.0518| 0.0503 | 0.051 [ 0.0007| 1.36
00016 | 00011 | 00013 | oooos | oooo7 | ooc26 | -0ooos | -c.ooos
1.00 | 0.0997 | 0.1006 | 0.1006 | 0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000 | 0.1013 | 0.0999 | 0.100 | 0.0008 | 055
00001 | -0.0007 | 00009 | 00003 | 00008 | oooos | cocoo | -nooor
0.05 | 0.0315) 0.0309 | 0.0322 | 0.0304 | 0.0329 | 0.0312 | 0.0313 | 0.0319 | 0.0308 | 0.0211 | 0.031 | D.0007 | 235
Absorb; 0.002 -0.001 1 1 1 1 . 1
Averaga Abserbance pom i ooh IF.000 ] o 7 -Gl | 0001 zn | 030 |0a705]0.1728] 0.1688 ] 0.1693 | 0.1711 [ 01706  0.1704| 0.1707 | 0.1708] 0.1688] 0.170] 0.0012| 0.70

Continue 2/5
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0.70 | 0.3559 | 0.3572 | 0.3548 | 0.3560 | 0.3559 | 0.3550 0.357% | 0.3552 | 0.3574 | 0.3573 | 0.356 | 0.0011 | 0.31
Continue 3/5
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3. Trueness 3.4 Reading on wavelength- Iron (Fe) at 2483 nm.
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm. Element | Standard Value of RM|  Reading | Error of Measurement | Eror of Measurement | Uncertainty |
1 Standard Value of RM| Reading | Ermor of Measurement | Emor of Measurement | Uncertainty (mig/) {ma/l) {mg/l) (96) (me/l)
(mg/l) {ma/l) (mg/l) (96} (me/) 0.100 0.095 -0.005 5.00 = 0.014
0.02002 0021 0.001 490 + 0.005 Fe 0.500 o474 -0.026 520 + 0.016
d 030030 0.298 -0.002 0.77 + 0,005 1.000 0.950 -0.050 5.00 + 0.029
0.70070 0.675 0.026 3.67 + 0.008
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. Element | Standard Value of RM|  Reading | Emor of it | Error of My Uncertainty
Element | Standard Value of fM| Reading | Eror of Measurement | Ermor of Measurement | Uncertainty (mg/) (meA) (mg) (36) (ma/l)
(me/) (ma/l) (me/l) (9) (mg) 0.200 0.207 0.007 3.50 +0.014
0.1001 0.101 0.001 0.90 + 0.009 Fb 0.700 0.673 -0.027 3.86 + 0.030
cr 0.3003 0.293 -0.007 243 + 0012 1.500 17 -0.083 553 + 0.061
0.7007 0.648 -0.053 752 + 0023
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm. Element Value of RM|  Reading | Emor of Eror of ent | Uncertainty
Element | Standard Value of AM|  Reading | Emor of Measurement | Eror of Measurement | Uncertainty (me/l) (mg/) (mg/l) (36) (ma/)
(mig/) {mag/l) (mg/l) (%) (mg/lh 0.04995 0.046 -0.004 791 + 0,005
0.050 0.046 -0.004 8.00 + 0,003 hany 0.29970 0.294 -0.0057 190 + 0.007
Cu 0.300 0289 0011 367 + 0,009 069930 0.694 -0.0053 0.76 + 0.014
0.700 0.674 -0.026 3.71 + 0,020
Continue 4/5
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3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.
Element | Standard Value of AM|  Reading Ermor of Measurement | Emor of Measurement | Uncertainty

MTC. ACL. No. 387 / 66

{ma/l) (mag/l) (mg/l) (36) (me/)
0.1001 0.103 0.003 290 + 0,013
Ni 05005 0.501 0.001 0.10 +0.018
10010 0.987 -0.014 140 + 0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading Error of Measurement | Ermor of Measurement | Uncertainty

(mg/l) (me) (mag/l) (%) (ma/l)
0.050 0.046 -0.004 800, . +0.013
Zn 0.300 0311 0.011 367 +0.013
0.700 0.665 0.035 5.00 +0.019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (& = 2)
which gives a level of confidence of approximately 95%

Calibrated by 1.2 5;;”"“7-

Approved by...
(Mr. Danai Srithongkum)
2 Afipaiie e s
(Mr. Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory

Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

The results relate only to the tems testedicalibrated or value assined.
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Instrument Preventive Maintenance Checklist

Important Customer Web Links

«  For more information about Agilent Technologies services, please visit our website using the
following URL: hitp/ fwww agilent com/fer-us/products/crosslab-instrument-services/service-
repair

® Toaccess Agilent University, visit http//www agilent com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery
A training specialist can work directly with you to help determine your best options.

@ A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https./fwww agilent comy/en-us/agilentresources

o MNeed technical support, FAGQS, supplies? = visit our Support Home page at
hitp:d fwww.agilent comy'search/support

@ Getanswers. Share insights, Build connections:
Jain the Agilent Community al https://community. agilent comy/welcome
Service Engineer's Responsibilities

o Contact the customer and ensure that all
preventive maintenance visit.

v supplies are available before the

*  Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent A4 safe aperation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

s Only select those pages that relate 1o the system or module being serviced.
» Complete empty fields with the relevant information.
« Comnplete the relevant checkboxes in the checklist using either a "% or tick mark "™,

» Check "Section not applicable” check boxes to indicate services/tasks not delivered, az
appropriate.

« Complete the Praventive Maintenance service in the order of the tasks listed.
+ Complete the Service Review section together with the customer.

= Complete the fields for page numbers at the foot of each selected page

+ Complete the total number of pages field in the Service Completion section

s Ask the customer to sign the Service Completion section including the customer's and your
signature.

This infarmation is subject to change without notice.

Fvisin: 1000, 1ssued November 2021

@ Agilent Technulogies, Ine. #0121
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systerns to assure reliable operation and the aceuracy of your results.

Delvered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation,

Note: While non-current production AA instrumnent and or accessory models are not covered
specifically in this document it can be used as a basic reference.

For more infermation about Agilent Technologies services please visit our web site using the
following URL  http://www agilent.comfen-us/sarvices

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer,

2 Acustomer represeniative should be available to the engineer while performing the preventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this docurment, are not part of the
recommended Preventive Mantenance service, nar are they included in the price of this
SErvice.

4 If a syslem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be erdered separately and charged as a repair, which may incur
additional costs.

Revisior: 10.00, 1ssued Novernber 2021

& Agient Techralogies, Inc. 2021

-z Agilent
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ntive Maintenance Checklist

From Insight 1o Outooris

FLAME SYSTEM section

0 Section not apr:

Electronic companents

onfiguration data in SVD
= SVID Power Supply diagnostic.
using the SVD RBC frequency

£ Monochromator drive
& Slit drive

& Lamp selector

0 ABA wiR

of replace as reguired

pertorm Slit Calibration.
forrr Grating Squareness Diagnostic.
arform Zero Order Offset/Mono Correction.

choice) and measure
n degradation due

- Agilent

I.Bflﬁ"li‘bl'm‘l.lf]ﬂ
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
A Section not applicable
O seview and confirm instrument configuration data in SVD
O confinm power supply voltages using the SVD Power Supply diagnostic
Mechanical components
O Run SVD tests to exercise all motor drives over the full range of their travel:
0 Monochromator drive
O Slit drive
0 Lamp selector
[ Check that external optical surfaces are clean — Clean or replace as required
O Use sVD and perform Mono Wavelength Cormrection.
O uUse SVD and perform Siit Calibration.
O use SvD and perform Grating Squareness Diagnostic.
O use 5vD and perform Zero Order Offset/Mono Cormection.
O uUse svD and perform Wavelength Repeatability.

Q Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
10 age

O Inspect the GTA workhead gas hoses and connections for leaks
O pressure test for gas leaks

3 If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level - this inclisdes any temperature and pressure settings plus filter
cleaning (air flow and water)

O Inspect the GTA workhead water hoses and connections for leaks.

0O check all graphite components and replace if necessary
Fensicat 10,00, Issued. Noverrbar 2021

O Al Technoiogies, ing. 2091

Agilent
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nstrument P ntive Maintenance Che

D/lnspect the burner interlock plate to ensure that the interlock pin is secure and comect for
the burmer type.

Q/Clean the burner slot with a clean white card,
Check the uniformity of the slot width.
Q/E?Iean the burner if required,
E/Cha nge the burrer o-ring.
@ Clean the nebulizer, spray chamber and liquid trap.
ﬂ/Change all o-rings and seals in the nebulizer, nebulizer block and spray charmber.
U..Check that the pressure relief bung releases readily.
@ Change o-rings on the fuel and oxidant delivery barbs
ZI’-Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
& Refill liquid trap and check that overfill drains freely into the drain/waste tube.

Z/Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liguid level in the waste vessel

D/Check and clean the igniter electrode

Gas handling components and safety interlocks

@ Pressure test for leaks
[ Leak test gasbox intermal components and connections
D/Check safety interlock status and operation using the SVD interlock monitaring diagnestic.

nalytical lam

Q/lgnile a flame.

G/Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.
Ef.Ophmue the instrument ready to perform Cu sensitivity test

& Greate a manual method to perform a Basic Cu ABS test - "Final Performance Testing ”

Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Agilent

tansm‘bl'ﬁwqu
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Instrument Praventive Maintanance Checklist

O Tube
O Electrodes
Q Shroud
O Check and clean the end windows on the workhead

O Check safety interlock operation.

Lyt e

O optimize the instrument ready to perform Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Fumnace systems

E/Secrfan NOT Appiicable
O Check condition of the PSD capillary — replace if necessary

O Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

O Change PSD rinse bottle o-fing.
O Check and clean the rinse vessel.

O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

O ensure that the waste vessel is suitable for use with the furnace systemn.

8 o jucti (SIF :

Eéc!r'on NOT Applicable

O Re-torque screws securing the hubs, presser arms and pump rotors

O Adjust each roller so that it rotates freely

a ‘Wipe clean the purnp roter rollers and purmg bands with a dry clean cloth,

O Ensure that the presser ams and the surfaces near the purmp are free from dirt and spills.

O Remove the pump module rear cover and check for the incursion of liquids and any signs of
COrrosion.

O Re-torque the nuts that fasten the motor mounting plates to the chassis.

O Check clips securing the diluents holder and replace if necessary.

0O Disconnect, chkean T-piece, and reassemble the tubing using the following steps.
Resizion 10,00, Issuud Movernber 2027
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Instrument Preventive Maintenance Checklist

O Remove the T-piece by disconnecting the pumnp tubes, the purnp bands and all other tubing.

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

O wash the T-piece under a tap with a strong flow of water.

O Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

O Reassemble.

W@ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The: following maintenance requirements are suggested to maintain the performance of the
autosampler.
O Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
A Cleaning the autosampler cover panels with domestic window cleaner.

Q Checking the ¥- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes..

Q Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damagad connectors.
NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further details refer 1o the SPS 4 service manual G8410-90050.

@éciion NOT Applicable

O Check the x-axis and z-axis timing belts - Replace if there is are any cracks, splits or color
deterioration and belt tension,

O check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 & Fluid,
200 C5 into the well.

I Check the auto-sampler ability to find tube positions - Calibrate if required.

O Clean the exterior surfaces of the accessary with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or gbrasive
cleaning agents,

Revision: 10,00, Issued November 2021

& aglant Technakigies, Ine. 2021
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ument Prewv ce Checklist

Fage

Service Review

reports/printouts of all tests to this documentation.

the Preventive Maint Brvice ¢ inthe o

“er's records/logbook,

esel instrument maintenance counters ropriate.

the PM st to the system or instrument loghook based on the customer's request

ryice Engineer Comment: ion if there are additional comments.

replaced, and te sults obtai with

armer

it firmware w
amments box or if

ated, record the details of the n the Service

the customer's 10 rec

Test Results

Test Description

Flame optics PMT Gain test

For copper at 324.8 nm, 4 mA, 0.5 nm slit width «65% A4y,

Fleme performance lest with 5 ppm copper semple

Al jacetylene, mixing paddie removed Abs value > 05 0.7401

=

Air /acetylene, miing paddle ingtalled. 10 replicates %RS0=1.0 o5 v R

Deuterium furnace optics PMT Gain test

For copper &t 324.8 nan, 4 mA, 0.5 nm slit width <55 % | MR
Deuterium fumace performance test with 25 ppb copper sample (3248 nm)

Precision %RSD s4.0% i Wi
Abs veue =015 ] MR
Zeeman fumace analytical performance: 25 ppb copper sample (327.4 nmj)

Precision %RSD 40 i
Abs value =010 Ly
MERY 270 % i

Agilent
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{&ctim NOT Applicable

Instrument Preventive Maintenance Checklist

O Inspect VGA gas supply hose.

O Inspect/replace VGA purmp tubing

O Check low gas pressure interlock setting— adjust if required.

O check precision orifice gas flow setting - adjust if required

QO Check gas reqgulator pressure to 46 psi {325 kPa) - adjust if required

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solverits or abrase
cleaning agents.

WitrAA lamp accessory (external)

D/Secmﬂ NOT Applicable
O Check the condition of the power cable.
O Clean the exterdor surfaces of the accessory with soft lint fres cloth. This cloth can be

dampened with warm water or & mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

If you have altered the customer’s instrumentation cluring the course of PM, restere 1o the
original status to allow the customer to conduct their normal activities (2.9, reload the
customer’s method )

Guidance

If the PM service is perfarmed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Reviskon: 10,00, lssued: Novesriber 2021

5,} Agilent

& Applant Techmulogies, ne. 2021
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

Test Solution - Cu Sppm 2

solution 6610020100 50 55 140 240 280 PM suppled Gommeon
Test Solulion - Blenk solution | 5190-7001 50 55 140 240 260 P supplied Cammon
Copper, 1000 ugiml, 100mi | 5190-8279 5055 140 240 250 E Common
Kit, Mk 7 04ings. agueaus, A c B

oomplete set 9910093400 50 55140 240 280 P supplied Flame
Qrganic Ka 9910093500 50 55 140 240 280 PM supplied Flame
Wire Netwlizer Cleaning 9910024700 50 55 140 240 230 eonsumable Flame
Tubing-Capillary Std Nebs 9910024800 50 55 140 240 280 consumabe Flame
Capillary Tube Hivac Neb (3] - -

forganics onky) 9910044000 50 55 140 240 280 consumable Flame
Glass impact beads (5/pk) 910025700 50 55140 240 280 consumable Flame
Teflon impac beads (5/pk):

(organics anly) 9910053300 50 55 140 240 280 consumable Flame
Bumer cleaning strip (100/pk) | 9970053900 50 55 140 240 280 consumable Flame
‘Window UV silica - raurd

(right side) 2010082600 50 55 140 240 280 PM supplied Eorhrmion
Window UV silca - g

rectangular {ieft side) 2010082500 50 55140 240 280 Pha supplied Common
Pad adnesive window {round] | 4910012700 | 50 55140 240 280 PM supplied | Common
Pad adhesive window

{rectangulan) 4910012800 50 55 140 240 280 P supplied Commean
Etectrade kil (1 pr) {D2) 6310003400 | gTarz0 PM supplied Fumace
Shroud (D2} &310003100 GTAIZD Ph supplied Furnace
Z lsctrode kit (1pc) | 6210003500 | GTA120 Pt supplied Furnace
Zeeman shroud B310003500 GTAI120 PM supplied Furmnece
OHing PSD rinse bottle 610025300 PSDIZ0 PM supplied Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.




SVD Results Report

Service Engineer Comments (optional) Repartiok e e A0, SR 7

| Customer: Service Engineer: Worawit T.
Address: Contact Details:

Instrument Configuration

Configuration:

Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Autormalic
Furnace Instrument: True Gasbox Type: 'Y Gas Box
Zeeman Present: Falss Auto Burner Adjuster: Falsa
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Mormal(300nm)
D2 BG Correction Fitted: True PWE Version: 45

Boot Block Version: 1.09

EEPROM Data:
Instrument Run Hours: 62609.832 D2 Run Hours: 43136.000
Zero Wavelength Offset: 30.148 D2 Serial Number: not set|

D2 Install Date: 111870

Mono Correction: 0.765 D2 Original Intensity: 1.000

Flame Hours: 29802416 D2 Last Intensity: 475.000
Service Completion
Service reguest number ERETTIN 5 Date service comp 2k }lr‘l;m-;, Ty Frequency:
agilent signature Wovawit T. Custarmer signatu '/]W.LL\ o
. : It o Averaging Period: 30.0
otal number of ps | :
il o - Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
43.00 50.00
Result: Passed
- Agilent
] 2 Report Generated At: 1242024 10:11:18 AM 1 s..re Rasls Rgm
enanslumugu

wenaslunugy

Power Supply:

Optics
Averaging Period: 30.0 Beam Balance:

Datapoint Count: 20

Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:
Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1249 13.20 X' Lamp Screw 'Y' Lamp Screw
-12.00V Rail 1320 150 -10.60 R
5.00V Rail 450 5.05 550
310.00V Rail 279,00 320.00 341,00 =
80% Sa
Peak Mgrk:
X Lamp Screw Result: Y Lamp Screw Result:
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength{nm): 324.80
Lamp Alignment:
Lower Limit {(nm)  Actual (nm)  Upper Limit (nm) Result:
Zero Order 0,10 0.00 0.10
First Order 324.45 324.75 325.15
Second Order 649.23 649.52 649.97 | Passed |
Report Generated At: /242024 10:11.18 AM 2 SUC! Reauls Wﬁ Report Generated At 1/24/2024 10:11:18 AM 3 VB Aesuts quun‘
enanslumugu

wenaslunugy



Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 224,750
Connected to Socket: 3

Mechanical

Lamp Current{mA): 4 Wavelength Drive:
Slit Width(nm): 0.2 .m

Slit Height: Normal

Slit Drive:

Lamp Alignment: | RN

Lower Limit(nm) 324.768

(Approach fram Zeo Crder

Sample 1: 324,828
Sample 3: 324.828
Sample 5: 324.823
Sample 7: 324,823
Sample 9: 324.823

Mean: 324.825

Result:

324888 Upper Limit(nm) R
fAgpmach from end) Turret Drive:

Sample 2: 324.828 .m

Sample 4: 324.823

:ﬁt;) Burner Adjuster Drive:
Sample 6: 324.823

Sample 8: 324.823

Sample 10: 324.823 MisEe_"?‘"eo“s 5! i
Standard Deviation: 0.002 Signal Processing Linearity:

: New Calc Mode
Passed Calculate Mode: Mew

Lower Limit Actual Upper Limit Result:

Repart Generated Al 1/24/2024 10:11:15 AM

S0 114 261 297 | Passed |
s1 156 165 181
s2 271 296 332 | Passed |
s3 474 507 579 | Passed |
s4 825 918 1008
S5 1435 1528 1754
S6 2456 2769 3053 | Passed |
ST 4347 4752 5313

Auto Lamp Recognition:
Lamp 1: Uncoded Lamp/Not Connected

Lamp 2: 87 - Silver/Cadmium/LeadiZinc(UErAA) (Ag/CLamp 6:INot Supported

Lamp 3: 14 - Copper (Cu)
Lamp 4: Uncoded Lamp/Not Connected

Interlocks:
Burner Fitted: Flame Detect: [EIECITR
N2O Burner Fitted: GCU Active:
i B Worki
Flame Shield Clt_raad Oxidant Pressure: ITZTIR
Gas Control Fitted:
- . ested
Pressure Release Bung Fitted: Oxidant Changeover:
Liquid Trap Fitted: Ignition:
SYD Results Report Report Generated At 172472024 104118 AM 5 sv? Rasuits Raport GAIY
ensslauniugy wenaslunugy
Lamp 5: Not Supported
Sequential by time report 1/24/2024 11:48 AM SpectrAA
Page 1 of1
Lamp 7: Nat Supported Bt
Lamp 8: Not Supported Date Started 12412024 11:30 AM G- 112472024 4:39 AM
Worksheet Cu 5 PPM Serse check
Result: B ETET-G Commaont
Mathods cu

Computer nama  DESKTOP-ROUFRS

_C;-TA Temperature Monitoring:

Sarlal Numbar: MY 13160001

Not Performed Method: Cu (Flams)

Sampk D Cone myiL RS0 Mean Abs
= CAL ZERD 0.000 55.0 00003
Notes: Readings
PM 24 Jan 2024 0.0002 0002 0.0004 12412024
- STANDARD 1 5.000 [EA7 1)
Signatures: Readings
07274 07515 0.7468 12412024
Abs  Linear - Cal. Sot 1 -
ALY T [ YAVAT! 074 B
.60
Date Worawit T, Date
040
020
a.0n
o000 2,000 a0 5500
Cumgl
Curve At = Linear
Craracseristic Cane = 0.02BmglL
' = 1.0000
Caleulsted Conc = 0,000 6000
Reskdusts =0.000 0.000

Report Generated At:  1/24/2024 10:11:18 AM

Abs =0,14833 x C +0.00026

Sample 001 4,588 o7 0.7401
Readings
0.745¢ 0.7398 0.7349 1i24iz2024

SVD"Msl-\Ts %ﬂoﬂ@

wnaslunugu @naslamuny



Sequential by time report 17242024 11:50 AM Spectras,
Page 1of 1
Analyst
Date Started ARAIR024 11:47 AM GMT, 12402024 447 AM
Worksheet Cu & PPM Precision
Comment
Methods Cu
Computer name  DESKTOR-REUFRS
Serial Number: MY 13160001
Method: Cu {Flame)
Sample IO Exp Abs %RSD  Mean Abs
Cu Frecision 0.723 05 07232
Readings
o721 0.7195 0726 0.7283 07278 0.7260
nram 0.7213 0.7268 0.7174 plralrariy
nbs  CuPrecision
om
0.60
040
0.00
0o 50 10.0 B0 200
Time

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model

Preventive Maintenance Report

RA-4500

£

Serial No. 17780278
Soft version Ver 2.0.7
ROM version Ver 2.0.1
Date 11 July 2023
PM by

Approved by

Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

v
wnamluadugy
1
wnmlumuny
Inspection result
Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 7/11/2023
Name : Coax Group
Mem : ibration Curve 0-10n
ITEM STANDARD RESULT JUDGE lemo : Calibration Curve 0-10ng
Calib
1. SelfCheck 1.1 Heating PASS oK "
‘“Di7es00E 00
14 5=1,35520000E-01
558
1.2 Cooling PASS oK kS
SW
1.3 Leak PASS oK £ 8
§ 6
1.4 Optical system PASS oK 4
2
15 Drift PASS oK 0
1234567891011
STDIng]
- - - STD
2. Analytical curve inspection(AREA) STD SvoL | cvoL | pvoL STD AREA MEAS Dev
N Noty
21 Nop lowe Comelation coaffic L0000 o | tppbl | [m] | [ml] | (ml] | ng] [ON] ingl | 1% ote
.. o Pretreatment (Low Conc.) orrelation coefficient . 1 100000 0,000 5000 5000 0000 0.0859 00353 n
R 2 /100000 0025 5000 5000 2500 37687 25845 34
(r)2 0.99%0 3 | 100000 0050 5000 5000 5000  7.1028 49562 09
4 | 100000 0075 5000 5000 7500 106441  7.4753 03
5 | 100.000 0100 5000 5000 10000 142203 100193 02
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=5 1. 99.12 ppb
2. 101.48 ppb
3. 10124  ppb
1 2 3 4 5
4. 10234 ppb
5. 10192  ppb Swp
SVOL CVOL| DVOL| AREA | MEAS — CONC
No. NAME Nots
CV.< 5% 1.23% oKk © m | [ml | [m | [ON] ‘ gl | [ug/ll ote
1_|hg 100 ppb 0050 5000 5000 71027 49561  99.122
2 |hg 100 ppb 0050 5000 5000 72687 50742 101.484
3 |hg 100 ppb 0050 5000 5000 72514 50619 101.238
4. Blank Below 1.0 (AREA) 0.2062 oK 4| hg 100 ppb 0050 5000 5000 7.3285 51168 102336
5 _|hg 100 ppb 0050 5000 5000 72996 50962 _101.924
Statistics
No. | NAME TRY AV b v
[ug/L] [ug/L] (%]
1| hg 100 ppb 5 101.2208 1.246264 1.23
1 v
wnansluaugy w@nanslumuny

m MIPPON IMS TRUMENTS CORFORATION



Self Check

Heat check:PASS!! ( 24.9degC[05:00] -> 28.9degC[02:31])
Sensor check:PASS!! ( 78— 18= 60)

1 (0.17L/min)
Sig/Ref check:PASSI! (Sig:3.73V, Ref:3.94V)
Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)

mmmbimuqu

MIPPON IMS TRUMENTS CORFORATION

DQE Services Co. Lad.
DOE o yices ol Lafprao-Wanghin 55, Ladpeso-Wanghin Rl Ladprao, Ladprao, Biangkok 10230 F

Fhone : +66 (012 538 2054, Email : dgeservicesinfoi@gmail.com m;m:x

CERTIFICATE OF CALIBRATION

Certificate No. :  5P23-021 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, it Road, Bangchak, Phrak}

Bangkok 10260
Location of calibration :  Laboratory 315

Equiy 1 UV-Vis

P [

Manufacturer :  Agilent Technol

Model : Cary 60

Serial No.: MY15410009

1D No. : NiA

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : v ed by : T
by T Approved by R T e
{ M. Tanawur Ritidach ) { M. Chonthicha Sangngern )
Technical Manager Quality Manager
™ result is applind asly item and was fousd i rad pl
The apal y andity il sanized ational o the usit of reallzed at

national standands labormiory. This centificate may nor be repeoduced ofher thas in Tull except with the price written approval of fhe DOE Services Co., Lid

FM-708-02 RO 17112020

tanm-:'lzimuqu

Title : Preventive Maintenance RA-4500 sn:17780278

Date  :7/11/2023
Name : Coax Group
Memo : Blank
SHP
SVOL CVOL | bvoL AREA MEAS CONC
No. NAME Not
° imi] | (m) | [ml] | [ON] ‘ gl Tug/L] ot
1 | Blank 0.2062 0.0503
0.006
0.004-
w
s 0.002
oo T
1
v
nanslumungy
MIFFOM INSTRUMENT S CORFORATION
DQE Services Co. Lad.

DOE . ices 3!SoiLadpro-Waaghin 35, Lodpro-Wanghin Re. Ladprao, Ladpras, Bangkok 10230

Phone : +66 (D)2 538 2054, Email : dgeservicesinfof@igmail.com ETRTE T

REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 20f 5
Environment Condition: Ambient Temperature 255 €
Relative humidity 55 = 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
‘Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

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

Spectral Band Width of UUC: 1.5 nm,

Sean Speed of UUC @ 60 nm/min

Sean Interval of UUC: 0,15 nm,

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1  nm.

FM-T08-02 ROI 171172020
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DQE Serviees Co. Lul
DQE Services 2 Sei Ladprac-Wanghin 55, Ladprao-Wanghin Ra.. Ladpraa, Ladprao, Bangkok 10230 B
Phane : 66 (012 538 2054, Email ; dqeservicesinfo@gmail com memmn
REPORT OF CALIBRATION
Certificate No, : SP23-021 Page 3of5
Calibration Results : Without adjustment
FPhotometric Accuracy :
‘Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm) (Abs) (Abs) (Abs) {Abs) &
0.0000 0.0000 0.0000 0.0028 200
e 0.5787 0.5742 00045 0.0031 .00
1.0490 1.0423 0.0067 0.002% 2.00
2.1500 21847 0.0053 0.0075 200
0.0000 0.0000 0.0000 0.0028 2.00
a0 0.5607 0.5577 0.0030 0.0034 .00
1.0247 1.0234 0.0013 0.0035 .00
21229 21171 0.0058 0.0088 200
0.0000 0.0000 0.0000 0.0028 2.00
o 0.5236 0.5184 0.0052 0.0029 .00
0.9634 0.9607 0.0027 0.0029 200
1.9763 19715 0.0048 0.0081 2.00
0.0000 =0.0001 0.0001 0.0028 .00
P 0.5191 0.5159 0.0032 0.0031 2.00
1.0003 0.95980 0.0023 0.0033 200
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5501 0.0022 0.0030 200
0 1.0809 1.0808 0.0001 0.0030 2.00
2.0391 20336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5601 0.5585 0.0016 0.0031 2.00
o 1.0512 1.0485 0.0027 0.0030 2,00
1.9294 1.9317 -0.0023 0.0083 2.00

FM-708-02 RO1 171072021
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DQE Services Co.Lid.
DQE servi 32 Soi Ladprac-Wanghin 55, Ladprc-Wanghin Rd., Ladpmo, Ladpra, Bangkok 10230 A
ervices
Fhone ; +66 (012 538 2054, Email : dgeservicesinfofgmail.com A
REPORT OF CALIBRATION
Certificate No. : 5P23-021 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) () (nm.} [ CTIN] k
2417 242.0 -028 018 2.00
279.45 279.5 0,05 0.18 200
287.81 2875 0.31 018 2.00
334.06 1333 0.56 018 2.00
360,93 360.3 0.63 018 200
418.59 418.0 0.59 0.18 2.00
44594 4453 0.64 018 2.00
453,66 453.0 0.66 0,13 2.00
460,02 459.6 0.42 0.18 200
536.59 5364 019 0.18 2.00
63798 6383 -0.32 018 2.00
431.38 431.0 0.38 0.18 200
472,50 4725 0.00 0.18 2.00
513.47 5135 =0.03 0.13 2.00
52888 5260 012 0.18 200
573.17 5730 0.17 0.18 2.00
585.35 5850 035 0.20 2.00
684.40 684.5 0,10 0.18 .00
740,72 7410 -0.28 0.20 2.00
T48.55 7485 0.08 0.18 200
807.03 507.0 0.03 0.18 200
879.28 8795 022 0.18 2.00

Remark : - UUC = Unit Under Calineution

«NiA = Not Avaisble

- The result U s stated af the coverage fuctor & ,

which for & neemal ility of

= * Indicates non TIS] sccrodited

- End of Certificate -

FM-T08-02 ROI 171172021
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DIQE Services CoLid.
: 32 Sai Ladprao-Wanghin 55, Ladpro-Wanghin Rdl., Ladprao, Ladprac, Bangkok 10230
DQE et i Lodprao-Wanghin prac-Wanghin adpreo, ang]
Phone : +66 (012 338 2054, Email : dqeservicesinfoEgmail.com mcnea s
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) {Abs) (Abs) L3
25 0.0000 0.0000 0.0000 00050 2.00
0.7478 0.7436 0.0042 0.0058 2.00
257 0.0000 0.0000 0.0000 00050 2.00
0.8686 0.8648 0.0038 00064 2.00
s 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2908 0.0004 0.0052 2,00
350 0.0000 00000 0.0000 0.0050 2.00
. 0.6448 0.6398 0.0050 0.0058 2.00
FM-T08-02 RO 171172021
Ll
wenaslunugy
DQE Services Co.Lid.

DQE Services 250 LudpraoWanghin 55, Ladgrao-Wanghin Rd. Ludprao, Ladprao, Bangkok 10230

Phone ; +66 (012 53% 2054, Email : dgeservicesinfofgmail.com frrean )

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page 1of5
Customer :  United Analyst and Engineering Consultant Co.,Lud. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.: 21E22-009

ID No.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

Approved by : :{f\ E GIJ/'}
{ Ms, Chonthicha Sangngern )

Calibrated by : W] DT

{ Mr.Tanawut Rittidach )

Technical Manager Quality Manager
The calibratian resishi is applied coly o the above calibrated ivem and was found accurate & shown on dee and place of calibrasion onky.

TG EIRHSUISTEGHIL GgaltliLy uf 1 aboraloey ammd | ilisy v gl Batieal ssdards s w0 1 uni o Jisod at panding

national smndands lsbormory. This ceriificass may not he repeducel other than (n full except wish the prior written approval of the DOE Services Co Lid

Lana'n'lain'mqu

FM-208-02 ROT 1112021



DOE Services Co. Lud.

DQ.E SEWiCES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230

DQE Services Co.,Lid.

me . 32 Soi Ladprao-Wanghin 33, Ladprao-Wanghin Rd., Ladprao, Ladprso, Bangkek 10230
Services prao-Wangh p 2hi p prav, Hangks

Phone : +66 ()2 538 2054, Email ; dgeservicesinfodigmail.com nscang i Phone : +66 {012 538 2054, Email : dqeservicesinfo@gmail.com sacm g rraz
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP24-001 Page 2of 5 Certificate No. : SP24-001 Page 3 of 5
Environment Condition : Ambient Temperature 25 + 5 c Calibration Results : Without adjustment
Relative humidity 55 + 20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage lactor
Calibration method : In-house method CP-01 Based on ASTM E275-08
{nm.) {Abs) (Abs) (Abs) {Abs) i
Certified Reference Materials : 00000 w00 0.0 00024 200
- 0.5780 0.575 0.0030 0.0031 2,00
Material Serial No. Certificate No. Due date 1.0484 1045 0.0034 0.0029 2.00
2.1876 2192 -0.0044 00080 2.00
Absobance Standard sct 25760 115663 25 October 2025 0.0000 0,000 0.0000 0.0028 2.00
o 0.5595 (L558 00015 0.0034 2.00
Absobance Standard set 25757 115638 25 October 2025
= = = 1.0239 1.023 0.0009 0.0035 2.00
Wavelength Standard set 25806 115657 25 October 2025 21244 2,125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2,00
Wavelength Standard set 25758 115665 25 October 2025 0.5230 0.520 0.0030 0.0030 2.00
465
0.9633 0.961 0.0023 0.0029 2.00
Traceability : This certi ion is ble to the | 1 System of Unit maintained at National - 1.9753 1.975 0.0003 0.0070 2.00
: : e 0.0000 0.000 0.0000 0.0028 2.00
1 of Standards and Technology (NIST) through Stama Scientific Limited
s 0.5181 0516 0.0021 0.0031 2.00
Spectral Band Width of UUC : 1.5 nm. 1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2.00
Scan Speed of UUC : 200 nm/min 0.0000 0.000 0.0000 0.0028 2.00
%5 0.5517 0.550 0.0017 0.0030 2.00
Scminterval ol IUC 2. (01 mm 1.0803 1.079 0.0013 0.0030 2.00
20373 2.032 0.0053 0.0080 2.00
Resolution of UUC :  Pho! ic  0.001 Abs.
e RS ! 0.0000 0.000 0.0000 0.0028 200
Wavelength 0.1 nm. 635 0.5591 0.558 0.0011 0.0031 2.00
1.0518 1.050 0.0018 0.0030 2.00
' 1.9274 1.923 0.0044 0.0079 y ' 200
onaslumuny TOTE TS HIPrTUR

FM-708-02 ROY 111172021

DQE Services Co, Ltd,
DQE 3 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 $38 2054, Email : dyeservicesinfo@gmail.com nazsis s
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
(nm.) (Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2,00
235
0.7469 0.743 0.0039 0.0057 200
0.0000 0.000 0.0000 0.0050 2.00
257
0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2919 0.289 0.0029 0.0051 2,00
0.0000 0.000 0.0000 0.0050 2,00
350
0.6430 0.641 0.0020 0.0055 2.00
onaslumuny

FM-T08-02 ROD /112020

FM-TOR-02 ROL 11172021

DQE Services Co. Ltd.
DQE . 32 Sai Ladprac-Wanghin 55, Ladprac-Wanghin Rl., Ladprao, Ladprso, Banghok 10230
Services -
Phone : +66 (012 538 2054, Email ; daeservicesinfoi@gmail. com ez
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (nm.) {nm.} (nm.} k
241.72 241.2 0.52 0.18 2.00
279.45 279.0 0.45 0.18 2.00
287.81 2874 041 018 200
334.06 3338 0.26 0.18 2.00
360.93 360.6 0.33 0.18 2.00
418.59 4184 0.19 0.18 2.00
44594 4458 .14 0.18 2.0
453.66 4534 0.26 018 2.00
460.02 459.8 022 0.18 2.00
536.59 536.4 0.19 018 2.00
637.98 638.0 -0.02 0.18 2.00
431.38 431.2 0.18 0.18 2.00
472.50 472.5 .00 0.18 200
51347 5134 0.07 0.18 200
52888 5289 -0.02 0.18 2.00
573.17 5734 023 018 200
585.35 5852 0.15 0.20 2,00
684.40 G844 .00 018 2.00
740,72 7410 -0.28 0.20 2.00
T48.55 T48.8 -0.25 0.18 2.00
807.03 8071 007 0.18 2.00
87928 879.5 -0.22 0.18 2.00
Remark : - UUC = Unit Under Calination

< NIA = Not Avaishle

- The result expanded unoorainty of | U s stated a5 uneenainty of' mltiplied by the coverage facsor & .

which for a normal distribut rge probability of approni 5%

- * Indicates: noa TIS! aperedtied '

- End of Certificate - lﬂﬂﬁ'ﬁlﬂmﬂqﬂ
M TORSE ROE /1102020



DOE Services Co,Lad,

DQE Services S0 Laderuo-Wanghin 55 Ladprao-Wanghin R, Ladpruo, Ladgrso, Bunghok 1230

Phane : +66 (012 538 2054, Email : dgeservicesinfigmail.com —cneuna TaE
CERTIFICATE OF CALIBRATION
Certificate No. :  SP24-008 Page 1of5
Customer :  United Analyst and Engincering Consultant Co.,Lud. (Head Office)
Address : 3 Soi Ud k 41, Sukl it Road, Bangchak, Phrakk g, Bangkok 10260

Location of calibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-1900

Serial No.:  2021-064

1D No.: UAE.WAS.006/2552

Received Date : 16 January 2024
Calibration Date : 16 January 2024
Issue Date : 19 January 2024
Condition Instrument :  Good

TW) 60

Calibrated by : Approved by :

miaf

{ Mr.Tanawut Rittidach )

{ Ms. Chonthicha Sangngem )

Technical Manager Quality Manager
The calibestion resel is applicd coly 10 the dil d item and was @3 shown on date and place of calibration onky.
Tihe aEsureE Capabelity f i iy s g arshs s 1o U i -
nationl standants Ishomtory, This not thaan in full excepe with the prior writte approval of the DQE Services Co., Lid,

DQE Serviees Co.,Lid.

DQE Services 32 Soi Ladpeao-Wanghin 55, Ladpeao-Wanghin Ril, Ladpeao, Ladprao, Bangkok 10230

wnms‘l:imuqu

FM-T08-02 RO 171172021

Phone : +66 (012 538 2034, Email : dgeservicesinfofgmail.com S
REPORT OF CALIBRATION
Certificate No.:  SP24-008 Page 2 of 5
Environment Condition : Ambient Temperature 25 =35 Q
Relative humidity 55 +20 %RH
Calibration methed : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard sct 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the Inter | System of Unit maintained at National -
Institute of Jards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 4.0  nm.

Scan Speed of UUC ¢ 200 nm/min

Scan Interval of UUC : 0.1 nam.

Resolution of UUC : Ph ic  0.001 Abs.

Wavelength 0.1 nam.

lﬂﬂﬁ‘]‘i‘hjm‘UQﬂ

FM-08-02 RO 1/11/2021

DQE Services Co. Lid. DMOE Services Co., Ld.
DQE Services %S0t Ladprao-Wanghin 55, Ladprao Wanghin Rd, Ludpras, Ladpeso, Bangkok 10230 DQE Services 32 Sai Ladpraa-Wanghin 55, Ladprao-Wanghin Rd., Ladpran, Ladpeso, Bangkok 10230
Phone : +66 (012 538 2054, Email : dgeservicesinfoigmail.com nac s o Phone : +66 (012 538 2054, Email : dqeservicesinfo@gmail.com T
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-008 Page Jof 5 Certificate No. : SP24-008 Page 4of 5
Calibration Results : Without adjustment Photometrie Accuracy :
Wavelength CRMs Values UUC Reading Caorrection Uncertainty Coverage factor
Photometric Accuracy :
{mm.) {Abs) (Abs) (Abs) (Abs) k
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor 0.0000 0.000 0.0000 0.0050 2.00
{nm.} (Abs) (Abs) (Abs) (Abs) k 23 0.7469 0.748 -0.0011 0.0057 2.00
00000 0000 0.0000 g0 200 0.0000 0.000 0.0000 0.0050 2.00
430 92750 el a0 1001 00 R 0.8674 0.865 0.0024 0.0059 2.00
s 1044 00024 10029 10 0.0000 0.000 0.0000 0.0050 2.00
%1816 2450 Ll bl 200 " 02919 0.293 0.0011 0.0031 2.00
0.0000 0.000 0.0000 0.0028 2.00 e o pop AP o
0 05593 D358 0.0015 0.0034 L i 0.6430 0.641 0.0020 0.0055 2.00
1.0239 1.024 -0.0001 0.0035 2.00
2.1230 2.121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
Fre 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
sisi 0.5181 0.516 0.0021 0.0031 2,00
1.0002 0.999 0.0012 0.0033 2.00
1.9973 1994 0.0033 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
= 1.0803 1080 0.0003 L0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
= 1.0518 1.051 0.0008 0.0030 2.00
1.9274 1923 0.0044 0.0079 v 200 '
tonatstumunx wnansluemunu

FM-TOR-02 R 1112021
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DME Serviess Co. Ll

DQE Servi 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladpeao, Ladpran, Bangkok 10230
rvices
Plsane : +66 (012 538 2054, Email : daeservicesinfogniail.com oo e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 5of 5

‘Wavelength Accuracy :

[ Be

PerkinEimer’

For the Better

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} {(nm.) {nm.) {nm.) K
241.54 2411 044 018 200
279.40 2789 0.50 018 2,00
288.70 288.0 0.70 0.18 2.00
33422 3338 042 018 2.00
361.26 360.8 0.46 [RE3 200
41848 4182 0.28 018 200
446.70 46,0 0.70 0.18 200
453.20 453.1 0.10 0.18 200
460,06 459.6 046 0.18 200
S36.90 536.4 0.50 0.18 200
637.94 637.6 .34 0.18 200
440.74 440.1 0.64 0.18 2,00
47222 4720 022 0.18 200
513.70 5135 020 018 200
528.72 528.2 052 0.8 200
574.60 5743 030 0.18 2.00
5H5.48 585.0 0.48 0.20 200
684,63 6842 043 018 200
740.27 740.0 027 0.20 2.00
748.28 7478 048 0.18 200
207.16 B06.8 036 0.18 2.00
879.70 8792 0.50 0.18 200

Remark : - UUC = Usit Undes Callnratos

- MiA = Net Avaiable

- The result expanded uncenainty of measurement U ix statod s the sandard uncertrinty of messurement muhiplied by the coverge factor & .

which for a nommal distriby o il i %

«* Indlicaites non TISI sccrodied

- End of Certificate - Lanms'luanu

PRTOS02 RO 11172020

PinAAcle 900F Preventive Maintenance (PM)

Company Name: UNITED ANALYST AND ENGINEERING
PEfiEES BANGCHAK, PRAKHANONG, BANGKOK, 10260
(Instrument Location):
Serial Number: PFBS20031902 PM Number: 22
Customer Name K. SATIDA Telephone 095-558-0049
(if applicable): Number:
Customer Support K.DUANG Service Order WO0-02273773
Engineer Name: Number:
Next PM Due
Date PM Performed: Jun 26, 2023 Date: Dec 30, 2023
(DD-MMM-YYYY) ate:
DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope
The purpose of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained ive of
PerkinElmer.
The customer should save their method before the PM begins.
General Instructions:
The customer must provide the engineer { data to recent i performance prior to

starting the PM.

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

The completed document should be signed by an i i and customer ive and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

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

No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. i is a registered of Perki , Inc. All other and registered

not owned by Perkinlmer, 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, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

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

IPinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7 I

enanslumuny

Company Name:

Instrument Location: BANGCHAK, PRAKHANONG

BANGKOK, 10260
Instrument Serial No.: PFBS20031902
Date: 26-Jun-2023
@nm3lum

PinAAcle 900F
Preventive Maintenance Report

UNITED ANALYST AND ENGINEERING

Component List

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if . a
D ti ti
applicable) escription Quantity

B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A

Additional Reagents and Standards Required for PM

Part Number =y Expi
Description Batch/Lot # xpired Date
(if applicable) SEEED el 1 v
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
dditional ql for PM (Customer Support Solution)
Part Number (if . q Expiration
- Description uantit Batch/Lot #
applicable) P! @ v / Date (vm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
[PinAAce 900F Preventive Maintenance Report (PM) Page 2017 |

enaslimugy



Procedure Checklist

Additional Tools Required for PM
Use (v ) to check off those steps in the checklist that have been completed.
Part Number
. N Description Quantity Serial #
(if applicable) 1. General:
N1013000 0.2A Neutral density filter 1 MGO0-252 ¥ Review the instrument performance with the customer and document any recent
N1013002 1.0A Neutral density filter 1 MGO-358 problems.
03030997 System 2 EDL Driver 1 03030997 4] Inspect the custo.mer Iog book and make any ap!.)roprlate PM entries.
Perform general of system for cleanl
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130 2. PClnstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160 ¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060 3. Mechanical:
N3050152 Ni Lumina HCL 1 100516-030190 ¥ Inspect and clean all fans and filters. Replace filters if necessary
4] Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.
4] 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 on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for 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:
4] Inspect PC boards. Clean if necessary.
4] Carefully check all internal and external cable connections.
Y Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.
5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:
il Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.
[PinAAcie 900F Preventive Maintenance Report (PM) Page30f7 |
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7. Flame Interlock Check: 8.4 D, Background Compensation with Copper
Description: Check to ensure that all safety interlocks are closed. Description: Verifies the instruments ability to compensate for Background absorption.
Parameter Specification Test Results Pass/Fail
Parameter Specification Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Gk Standard Deviation 0010 -0.0062 Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed 8.5 AA-BG Baseline Noise with Copper
C;H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed Description: Ensures that background correction does not produce excessive noise.
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Parameter Specification Results Pass/Fail
A e STET Choosmg. Nltrous.Oxlde as the oxidant Active Passed
should trigger an interlock shuts down SN — <0005 00002 Passed

8. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low

Description: Ensures that the detector is linear in the Visible Range. wavelength.
. 5 Certificate Value
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail Parameter Specification R Pass/Fail
. i £ 5 0.9798 . Passed
1.0 A ND Filter +5% from Cert. 0.9890 e —— <0.005 0.0014 Passed

0.2 AND Filter +5% from Cert. 0.2042 0.1975 Passed

8.7 Flame Sensitivity

8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.

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

I ey Fexil Copper itivi Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
Standard Deviation SOOI 0.0009 Passed
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3467 Passed

8.3 AA Baseline Noise with Copper
10. Review:

# Review with the customer PM work performed.

Review with the customer routine maintenance procedures.
Results Pass/Fail ﬁ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

Description: Check baseline noise.

Standard Deviation swee 0.0002 Passed

| PinAAcle 900F Preventive Maintenance Report (PM) Page s of 7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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Additional Comments

Additional Comments Regarding the PM

Review

The pi it it checks and if i perf tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes ¥ Fails O] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
D\NW\? 26-Jun-2023
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
Sahida 26-Jun-2023
(DD-MMM-YYYY)
| PinAAclc 900F Preventive Maintenance Report (PM) Page 7 of 7 |
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Technology 6‘& DKSH

Line Number | Work Description

WL-00071161 | vin PM 13uu5as

WL-00092966 | vin PM (3uusan

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line
2 e g Quantity

RECOMMENDED PARTS

wuninor nafinasdedariaaniiao , ov'lua wasiilnas Ammonia 9nuau 2 5793 (9220, 3026) , av'lna
W151ilnas Phenol waz Cyanide 37uau 6 57an15 (5454, 3028, 3031, 3034, 3036, 3150)

REMARKS
L |

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer’s return travel time.

Customer Signature:

%‘ } I'__> Technician: Yongyuth Chanphong

Job Title: Service Manager
Customer Signature Email: yongyuth.yc@dksh.com

Date: 04/10/2024

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026 e 2 of2

tonaslumub
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Technology e‘& DKSH

Service Report

TO FOR

Company: United Analyst and Engineering Work Order Number: WO-00018067

Ci Itant Co., Ltd. _ Bangkok-HQ
onsultant £o angro Contact: Karnphong Boonpuang

Address: 700/2 wjfl 1
b & Email: karnphong.b@uaeconsultant.co.th

Phrakhanong District, Bangkok, 10260
rakhanong Listrict, Bangko Tel: +66 2763 2828 (7021), +66 8 6347 7390

WORK ORDER INFORMATION

Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Paid
SKALAR SAN++ Classic
Product 2SAN59000 PO No. SSPR2400629
Serial No. 182688 Warranty No.
Contract No.

PRODUCTS SERVICED

Installed Product Id Serial Number Product

PROBLEM DESCRIPTION

PM 1/1
Billable | Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00071161 | YOnOYuth 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Chanphong
WL-00092966 | Ronnarit 02/20/2024 8:53 AM | 02120/2024 6:07 PM | 9.23333
Dechnawarat
Total 18.46666 | 0 0

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026

tonanslamub’ ' o
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Technology (ﬁ-
DKSH
Job No. WO-00018067
Test Report
Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 20-Feb-2024 Period 12 Month
Environment temperature | 24.7°C Humidity 62.2 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect B Pass O Fal |E Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer [ Pass O Fail [ Pass O Fail
4 Program T Pass O Fal | @ Pass O ral
5 Auto sampler [ Pass O Fail [ Pass O Fail
6 Module holder
- Motor pump O pess O Fal |[ pass [ Fail
- Pump tube O Pass & Fail [ Pass 0 Fail *
- Air-injection O Pass B Fail [ Pass O Fail *
~Chemistry manifolds, Switching valve, O Pess  E fal |E Pass O Fal Ee
Coil, Membrane
7 Detector
—Filter B Pass O fal | Pass O Fail
- Flow cell G Pass O Fail Bl pass [ Fail
“Lamp G Pass O fal | Pass O Fail
8 Interface Pass O Fal |G pass O Fail
9 Rinsing valves [ Pass [ Fail T N/A | Pass Ol Fail [ N/A
10 Temperature / Reactor [ Pass O Fail CJN/A | 1 Pass [l Fail CIN/A
11 Flame photometer O Pass [ Fail EN/A | Pass O Fail 2 N/A
12 UPS / Stabilizer [ Pass [ Fail LI N/A | [ Pass [l Fail O N/A
Warning and Error Checked
Item Event Before After
13 Error list None Gl None
O Appear O Appear
DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
Delivering Growth — in Asia and Beyond Page 1/2



Technology

Check with Standard

&z DKsH

item Characteristic After Remark
14 Base Line Test Pass [ Fail [ N/A
15 Detector Signal Test Pass [ Fail I N/A

Summary of checked

The instrument can work normally and efficiently. (1a3aviiafasnunsavinaulealnduasiilsy@nanm)

o The instrument can work but it's requiring to maintenance. (1A%asflafaanunsavinaulsudsiatingesnm)
o The instrument could not work it's requiring to repair. (1h3asfia¥a'liansavinaw laussasnisadaning)
Remark :
* Pump tube UAY Air tube 15 W lelal i eusEaEAs

** aylua 9220 (Manifold T ,StSt needle) tin‘biauisazan’le uazl

1 5216 nawnuihHAT

*++ az'lna 5454 (Nipple polyethylene N5) 1&a lavinnsulasulmiuas

———

nawie wuniaynaia

1. az'lua winilinas Ammonia 314U 2 518015 (9220, 3026)

2. a¥'lvia wamfieas Phenol uag Cyanide 31U3U 6 518A1S (5454, 3028, 3031, 3034, 3036, 3150)

Standard Equi Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 8-Jul-2024
Thermo hygrometer S/N 39520444 Due date : 27-Dec-2024

(Mr. Yongyuth Chanphong )

Position : Supervisor, Technical Service Position :

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth — in Asia and Beyond
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(Mr. Eknapong Wankliang )

Manager, Technical Services
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