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No.|  |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.(e‘jmmwﬁ’l)
1 |pH Meter anudunse-ang (pH) Hanna HI2211 / National Food Institute, 2202097-001-01 16 Mar 22 15 Mar 23 -
Instrument 8165345 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 _
1231155210 Ministry of Industry, Thailand
3 |BOD Incubator {lod (BOD) Arco UR-1320 / Technology Promotion Association 22TM306 7 Apr 22 6 Apr 23 .
(UAE.WAQ.006/2553) (Thailand-Japan)
4 |BOD Incubator Arco UCa-1320 / Technology Promotion Association 22TM1232 15 Aug 22 14 Aug 23 R
(UAE.WAQ.002/2550) (Thailand-Japan)
5 |COD Reactor Flof (COD) Hanna HIB39800-02 / Hanna Instruments (Thailand) Ltd. HIT-2219-0480 9 May 22 8 May 23 -
(Heating Block) 4500052101
6 |COD Reactor #laf (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2217-0405 26 Apr 22 25 Apr 23 -
(Heating Block) 1147807
7 |Analytical Balance Ypauduiuany (SS) Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.01 mg) vaudsaranetinimua (TDS) 1122100406 Ministry of Industry, Thailand
8 |Analytical Balance “UadLL“'ﬁdflngm (TS) Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Readability 0.01 mg) C009071872 (Thailand-Japan)
9 |Analytical Balance ﬁﬂﬁuuaﬂ“ﬂﬁu (Oil & Grease) Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Readability 0.1 mg) 1129361010 Ministry of Industry, Thailand
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No.|  |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark

No. Calibration Calibration*

Laboratory Instrument/Equipments.(?]mmwﬁ’l)

10 Conductivity Meter AR (Salinity) SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24220084 22 Mar 22 21 Mar 23 -
16300356
11 [UV-VIS Spectrophotometer Tumsa-lulasiau (NOz as N) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 23 May 22 22 May 23 -
Technologies MY15410009
12 JUV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064

Due Date of Calibration* : Schedule the program once a year at least once a year.
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NSC-TISI-TIS 17025

CALIBRATION 0081

Calibration Certificate

Certificate No.: 2202097-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 5

Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: HI 2211
Serial No.: 08165345
ID No.: UAE.WAT.004/2556
Order No.: 2202097
Operation No.: 2202097-001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022
Calibrated by Mr.Manas Somsak Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 21 March 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%.

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

F-CS-009 Revision: 00 Date: 14-12-61 tand 'j[,N A3y f’l N
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2202097-001-01

Equipment: pH Meter Resolution: 0.01pH ; 011 mV
Manufacturer: HANNA INSTRUMENTS Model: Hi 2211
Serial No.: 08165345 Type: Bench top
ID No.: UAE.WAT.004/2556

Date of Calibration: 16 March 2022

Page 2 of 5

Location:
Environment Condition: Ambient Temperature: |
Condition of Equipment: Good Condition

Condition of this Resuits of Calibration

1.Calibration Method
reference material (CRM)

2. Reference Standards / Certified Reference Material

Instruments Serial / ID No.
2.1 DC Voltage Calibrator 2709007
2.2 Digital Thermometer 2709007

2.3 Thermo-Hygro Meter @na.KlU.BTH 005/58

Certified Reference Material Lot. No.
2.4 pH buffer 4.008 (Primary pH buffer Solution) 780012
2.5 pH buffer 6.865 (Primary pH buffer Solution) TBOD13
2.6 pH buffer 10.01 (Primary pH buffer Solution) 780015
2.7 pH buffer 7.00 (Standard pH buffer Solution) 776840

3. This certification is traceable to The Intemational Systern of Unit (S| Unit)

3.1 Instruments No.2.1 through
3.2 Instruments No.2.2 through
3.3 Instruments No.2.3 through

3.4 Certified Referance Material No. 2.4t028 traceable to

3.5 Certified Reference Matenal No. 2.7

traceable to

4. This ceriificate was certified only for the instrument we calibrated.

230 +15

Chemical Calibration Laboratory, National Food Institute.

] Relative Humidity: ( 495 5 ) %

In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and certified

Manufacturer Certificate No. Due Date
Fluke SCL-21F-0687 24 June 2022
Fluke CC-640599-01 30 October 2022

PONPE QR21-2787 15 November 2022

Manufacturer RefN Expire Date

CPAchem PH216.L5 21 November 2023
CPAchem PH217.LS 21 Movember 2023
CPAchem PH220.L5 21 November 2022
CPAchem PH107 LS 8 November 2022

NSC-TISI-TIS 17025 Laboratary Accredition of Calibration No.0075
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0282

Primary measurement method- Harned cell using calibrated
thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd iz accredited to ISO 17034
and ISCQJIEC 17025

BIM RefN HI-7 LotN 30.04.2020; BIM RefM HI-9 LotN 28.05.2020; BIM
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 LotN 28.05.2020. The
Standard Solution preparation and certified by CPAchem Ltd is
accredited to ISO 17034 and ISOQ/IEC 17025

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

F-CS-012 Revision: 00 Date: 14-12-61
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NSC-TISI-TIS 17025 5 | 8686 Fax - + ( 5 ASGH
CALIBRATION DO61 R sl

Calibration Report

Certificate No.: 2202097-001-01

Equipment: pH Meter Resolution: 0.01pH : D1 mV
Manufacturer: HANNA INSTRUMENTS Model: HI 2211
Serial No.: 08165345 Type: Bench top
ID No.: UAE WAT.004/2556

Date of Calibration: 16 March 2022 Page 3 of 5

Calibration Results:

1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Noniinial DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mV) mv pH (tmV ) (k)
0 414117 414 0.00 0.58 2.00
2 295.811 295.7 2.00 0.063 2.00
4 177.462 177.4 4.00 0.063 2.00
6 59.159 59.2 6.00 0.063 2.00
7 -0.001 0.1 7.00 0.083 2.00
8 -59.159 -59.1 8.00 0.063 2.00
10 -177.463 -177.3 10.00 0.063 2.00
12 -295.812 -295.6 12.00 0.063 2.00
14 -414.119 -414 14.00 0.58 2.00
2, Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C )
Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model: LE420
Serial No.: 1142602 ID.No. NIA
Performance of Electrode system {Three-Point Calibration at pH4, pHT and pH10)
Certified Value AVETIO8 MdICHIor Resding Relative Slope (%) Uncertainty Coverage Factor
@25 °C (pH) pH mV (pH) (k)
4.008 4.01 180.5 99.3 0.0071 2.00
6.866 6.87 12.5 - 0.0074 2.00
10.015 10.01 -171.5 881 0.0080 2.00
6.983 6.08 5.2 - 0.0082 2.00

F-C5-012 Revision: 00 Date: 14-12-61
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NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.:

Equipment:

Calibration Report

2202097-001-01

Digital Thermometer with RTD (pH Meter)

Resolution: Bl e Model: HI 2211
Serial No.: 08165345 ID No.: UAE.WAT.004/2556
Manufacturer: HANMNA INSTRUMENTS
Date of Calibration: 16 March 2022 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute.
Environment Condition: Ambient Temperature (230 + 10 ) °C
Relative Humidity ( 50 t4) %
Condition of this results of Calibration:
1. Calibration Method : = In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0851/64 24-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) 562TA 877332

Support Equipment :

3. This certificate is traceable to International Systemn of Units (SI Units),

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

- Low Temperature Bath (ISOCAL-6), Mode!: Europa-6 Plus Basic, S/N: 341592/2

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

6. Condition of Calibrated item :

7. Result of Calibration :

Good

X Without adjustment

After adjustment

F-CS-012 Revision: 00 Date: 14-12-61
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Calibration Report

Certificate No.: 2202097-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 01 °¢ Maodel:  HI 2211
Serial No.: 08165345 ID No.: UAE.WAT.004/2556
Manufacturer; HANNA INSTRUMENTS
Date of Calibration: 16 March 2022 Page 5of 5
Calibration point: 15.0, 25.0 and 35.0 °C

Calibration result;

- The probe was immersed in liguid bath or dry bath to a minimum depthof 100 mm.

- Description of probe, model : A SN ; N/A
Dimension of probe : Diameter 3.5 mm., Length 100 mm,,
Sheath material . Stainless Steel
UUC*Reading  (°C) Tem:z::;? #e) Correction Value (°C) U"“”ji"“’
£ (¢)

15.0 15.001 0.0 0.099
250 25.002 0.0 0.099
350 35.002 0.0 0.099

Note - UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of
approximately 95 %.

End

F-CS-012 Revision: 00 Date: 14-12-61
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Calibration Certificate

Certificate No.: 2201793-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 5

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2201793
Operation No.: 2201793-001
Date of Receipt: 21 February 2022
Date of Calibration: 1 March 2022
Calibrated by Mr.Pheraphat Tuanjit Approved by
Scientist ( Mr.Nuttapol Niyomchart )
Specialist, Division of Calibration Laboratory
Date of Issue: 1 March 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%.

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

| ]

1
F-CS-009 Revision: 00 Date: 14-12-61 NNGARLYURRAL f’]' N
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Calibration Report

Certificate No.: 2201793-001-01

Equipment: pH Meter Resolution: 001pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE.WAT.010/2553
Date of Calibration: 1 March 2022 Page 2 of 5
Location: Chemical Calibration Laboratory, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature: | 235 + 15 ) °C Relative Humidity: ( 53 25 ) %

Condition of Equipment: Good Condition

Condition of this Results of Calibration

1.Calibration Method
reference material (CRM)

2. Reference Standards [ Certified Reference Material

Instruments Serial / ID No.
2.1 DC Voltage Calibrator 2708007
2.2 Digital Thermometer 2708007

2.3 Thermo-Hygro Meter NFI.BTHOD4/18

Certified Reference Material Lot. No.
2.4 pH buffer 4.008 (Primary pH buffer Solution) 741339
2.5 pH buffer 6.865 (Primary pH buffer Solution) 741340
2.6 pH buffer 10.01 (Primary pH buffer Solution) 741342
2.7 pH buffer 7.00 (Standard pH buffer Soiution) 735836

3. This certification is traceable to The International System of Unit (SI Unit)

3.1 Instruments No.2.1 through
3.2 Instruments No.2.2 through
3.3 Instruments No.2.3 through

3.4 Cerlified Reference Material Mo, 2.4to 2.6 traceable to

3.5 Certified Reference Material No. 2.7

traceable to

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 only.

In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and certified

Manufacturer Certificate No. Due Date
Fluke SCL-21F-0687 24 June 2022
Fluke CC-640599-01 30 October 2022

PONPE QR22-0185 27 Janmuary 2023

Manufacturer Ref N Expire Date

CPAchem PH216.L5 19 April 2023
CPAchem PH217.L5 19 April 2023
CPAchem PH220.LS 19 April 2022
CPAchem PH107.L5 16 March 2022

NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0075
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292

Primary measurement method- Harned cell using calibrated
thermometer, barometer, and nanovoltmeter.The Standard Solution
preparation and certified by CPAchem Ltd is accredited to ISO 17034
and ISO/IEC 17025

BIM Reft HI-7 Lot 30.04.2020; BIM RefN HI-8 LotN 28.05.2020; BIM
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 LotN 28.05.2020. The
Standard Solution preparation and certified by CPAchem Ltd is
accredited to ISO 17034 and ISO/MEC 17025

1 2622

F-CS-012 Revision: 00 Date: 14-12-61
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Certificate No.:

Calibration Report

2201793-001-01

Equipment: pH Meter Resolution:  0.01 pH 1mv
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE.WAT.010/2553
Date of Calibration: 1 March 2022 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mV) mv pH (tmV ) (k)
0.00 414117 414 0.00 0.58 2.00
2.00 295.811 296 2.00 0.58 200
4.00 177.462 178 4,00 D.58 2.00
6.00 53.1568 59 6.00 0.58 2.00
7.00 -0.001 0 7.00 0.58 2.00
8.00 -59.159 -59 8.00 0.58 2.00
10.00 -177.463 =177 10,00 0.58 2.00
12.00 -295.812 -296 12.00 0.58 2.00
14.00 -414.119 -414 14.00 0.58 2.00

2. Calibration of pH Meter with Electrode ( Manual Temperature Compensation at 25 °C )

Equipment: pH Electrade Type: Combined Electrode
Manufacturer: METTLER TOLEDC Model: InLabSolids
Serial No.: 1156882 ID.No. NIA
Performance of Electrode system (Three-Point Calibration at pH4, pH7 and pH10)
Certified Value Avempe diaioy g Relative Slope {%) Uncertainty Coverage Factor
@25 °C (pH) pH mV (£pH) (k)
4.008 4.00 180 96.25 0.0076 2.00
6.866 6.88 16 - 0.0079 2.00
10.012 10.01 -162 96.13 0.0084 2.00
6.985 7.00 8 D.0097 2.00

F-CS-012 Revision: 00 Date: 14-12-61
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Calibration Report

Certificate No.:

2201793-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: DA %e Model:  SevenEasy pH
Serial No.: 1231155210 ID No.: UAE.WAT.010/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 1 March 2022 Page 4 of 5
Location: Chemical Calibration Laboratory, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature 24 °c £ 1
Relative Humidity 53 % £ 2
Condition of this results of Calibration:
1. Calibration Method : = In house method: W-TE-025 by comparison with standard thermometer,
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.
- The lemperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-30 )
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0851/64 03-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) 562TA 877332

Support Equipment ;

3. This certificate is traceable to International System of Units (S Units).

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 only.

6. Condition of Calibrated item : Good

7. Result of Calibration : X

Without adjustment

- Low Temperature Bath (ISOCAL-8), Model: Europa-6 Plus Basic, S/N: 341582/2

After adjustment

F-CS-012 Revision: 00 Date: 14-12-61
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Calibration Report

Certificate No.: 2201793-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 °¢ Model:  SevenEasy pH
Serial No.: 1231155210 IDNo.. UAE.WAT.010/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 1 March 2022 Page 50f 5
Calibration point: 15.0, 25.0 and 35.0 °C

Calibration result:

- The probe was immersed in liquid bath or dry bath to a minimum depthof 100 mm.

- Description of probe, model : NIA SIN: N/A
Dimension of probe : Diameter 4 mm., Length 100 mm.,
Sheath material ; Stainless Steel
UuC* Reading (°c) Tem:::s:: ¢e) Correction Value (°C) Unceﬂjinty
t (°C)

15.1 15.006 0.1 0.099
25.1 25.004 -0.1 0.089
35.1 35.003 0.1 0.099

1 Mlpedornsa

Note

- UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of
approximately 95 %.

End

F-CS-012 Revision: 00 Date: 14-12-61
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H”MWHH“ HANNN Hanna Instruments (Thailand) Ltd. <8277, 5 r o
i 410/67-68 Soi Ratchadapisek 24, Ratchadapisck Rd, Samsen-nok, ZAMIRIUY A wiewnsun e
InStru ments Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 ?’ ﬁ\§ BTty
AC-3061
Certificate No. : HIT-2219-0480
Page: 1o0of 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater

Meter Model : HI839800-02 Serial No.: 04500052101

Tube Heater : 25 Vial Capacity Accuracy : 9%

Temperature Range : -10 °C to 160 °Cc Temperature of Reaction:  150°C

Ambient Temperature : (25+2)°C Relative Humidity : (50+15)% RH

Manufacturer : Hanna Instruments Made in : Romania

Condition As-Received : Used Product Reference:  RE220588

Customer name :

Received date :
Calibrate date :
Issue date ;

Calibrated Location :

Calibration Procedure :

Calibrated by :

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

29 April 2022

9 May 2022

10 May 2022

Hanna Instruments (Thailand) Ltd.

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

Mr. Anan Suwanchaisakul

CP-04 by using certified reference material

Mr. Pichit Petthong

Approved by :

Calibration Engineer Authorized Signatory

M {HANNA

Instruments
(Thailand) Limites

This certificate was certified only for the instrument we calibrated.

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 written **

approval of the head of Hanna Instrument (Thailand).

wnaslauaugu
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Certificate No. : HIT-2219-0480

instruments Page : 2 of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
34970A US37038858 WEK2106-154-1 WK Electric Co., Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | Uncertainty | bTolerance of | Acceptance
(Vial) (°C) (°C) (°c) UUC (°C) Criteria
25 Vial 150.0 150.2 0.55 2 Pass

Figure: Shows the location of the temperature source.

(1A) (2A) (3A) (4A) (5A)
149.82°C | 149.36°C | 149.92°C | 149.43°C | 149.83°C
(1B) (2B) (3B) (4B) (5B)
150.45°C | 150.66°C | 150.37°C | 149.66°C | 150.01°C
(1C) (20) (3C) (40) (5C)
150.78°C | 151.30°C | 151.33°C | 149.57°C | 150.52°C
(1D) (2D) (3D) (4D) (5D)
151.12°C | 151.59°C | 150.80°C | 149.62°C | 149.81°C
(1E) (2E) (3E) (4E) (5E)
150.69°C | 149.58°C | 149.60°C | 149.24°C | 149.93°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass.

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

k=2, providing a level of confidence of approximately 95%.

** End of certificate **
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instruments

nl

Equipment :

Meter Model :

Tube Heater :
Temperature Range :
Ambient Temperature :
Manufacturer :
Condition As-Received :

Customer name :

Received date :
Calibrate date :

Issue date :
Calibrated Location :

Calibration Procedure :

Mr. Chawalit Kawkomon

Calibration Engineer

.\\“"\B" .,

Hanna Instruments (Thailand) Ltd. AI%AB

410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, =

P P S

ey
mms

ISO7EED (725
CALIBRATION LABDRATORY

AC-3061

()
<</
S
el |1\\‘\\‘

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Certificate No. : HIT-2217-0405

Page : | of 2
CERTIFICATE OF CALIBRATION
COD Test Tube Heater
HI839800-02 Serial No. : 1147807

25 Vial Capacity Accuravy: +2°C

-10 °C to 160 °C Temparature of Reaction :  150°C

(25+2)%C Relative Humidity : (50 +15)% RH
Hanna Instruments Made in : Romania
Used Product Reference : RE220278

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

1 March 2022

26 April 2022

27 April 2022

Hanna Instruments (Thailand) Ltd.

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

Mr. Anan Suwanchaisakul

CP-04 by using certified reference material
Approved by :

Authorized Signatory

HANNA

il Instruments
di (Thailand) Limited

This certificate was certified only for the instrument we calibrated.

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 written **

approval of the head of Hanna Instrument (Thailand)

wnaslauaugu
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Certificate No. : HIT-2217-0405

instruments Page: 2 of 2
Condition of this calibration result
Reference Standard Instruments :
Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
34970A US37038858 WK2106-154-1 WK Electric Co., Ltd.
Switch Unit

Calibration Result :

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | b Uncertainty | (b Tolerance of Acceptance
(Vial) (°c) (°C) (°C) UUC (°C) Criteria
25 Vial 150.0 150.4 0.55 2 Pass
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Figure : Shows the location of the temperature source.

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, Therefore concluded that pass.

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

k=2, providing a level of confidence of approximately 95%

** End of certificate **
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FM-CP(04-01/Rev.0/Page 1
Calibration data record for Calibrated COD Reactor

Cer.No.: HIT2217-0405 fRefRE: 220278 Received Date : 1/3/2022 Calibration Date : 26/04/2022
O New Product @ Used Product Issue date : 27/04/2022
Detail of Client
Company Name ; ylutde wouufad uaud Aulifois
Address : 3t aeude 41 o.gun unein warTous v, 10260
Detail of Product (UUC) :
Product Name : COD Reactor Condition As-Received : Used Product
Maodel ; HI-839800-02 SN : 1147807 Manufacturer : Hanna Instruments
Tube Heater ; 25 Vial Capacity Made in: Romania
Adjustable temperature mode : 150 °C Temperature of Reaction 150 “C
Temperature Range : (-10°C to 160*C) Resolution : 0.1 °C Accuracy | £ 2%
Ambient Condition : Calibration Room
Calibration Room Time (Start) : 10.02 Time {End) : 1132 Lecation: Hanna Instruments Lab
Temperature 252 2°C Temp 25.1 °C 25 °C °C
Relative Humidity : 50+15% R.H, 514 % 50 % %
Standard Instrument and Standard Buffer Solution
Instrument Name Model [ Value Serial No. Certificate No. Traceanility
Data Acquisition Switch Unit 349704 US37038853 WEK2106-154-1 WK Electric Co,, Ltd
1. Detail of Calibration : Measurement Temperature Source Accuracy for COD Reactior
Capacity | Nominal Read-Out ; 25 Vial : STD Reading
Vial N Al AZ A3 Ad AS B1 B2 B3 B4 BS
UUC Setting |per 15 sec| per 15 sec perda pae 1y per 15 sec|per 15 sec| per 15 sec pers, | perds per 15 sec
sec sec SOC SEC
b *C C T i *C i T ‘c ‘C ‘c
25 150.0 149.88 150.09 149.74 | 149.69 150.56 150.85 151.56 150.80 | 150.31 151.03
Cl c2 c ca 61 D1 D2 D3 D4 D5
per 15 sec| per 15 sec perds per 15 per 15 sec|per 15 sec| per 15 sec peris. |perls per 15 sec
SeC sec sec SBC
"E 'C & 15 e *C *c *C "C .= s =
150.86 151.40 150.73 | 150.24 149,13 151.42 151.31 150.78 | 150.84 14933
El E2 E3 2] E5 Maximun = 151.560 *C
per 15 sec| per 15 sec per 15 heris per 15 sec Minimum = 149,130 *c
[1o4 sec
“C *C ' C "C Unifarmity = 2,430 %
150.35 150.06 149.87 | 150.29 150.00
; Import
Capacity | Nominal Average | Correction| Error <D U, R Ugy Drift rate Uy Resolution | Uy,
Vial N 5TD Value (STD) \ STD
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  $EemiRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %78

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

NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM306
Page.: 1 of 3

Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320

Serial No. : -

ID No. : UAE.WAO.006/2553

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

Location : Lab Floor 2

Received Order : 7 April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26 +£10) %

Relative Humidity : (50 £30) %

Calibrated by : Man Pattanapongpaiboon

Approved by :

Approved Signatory

Malee Butkruea

(/)Pornthippa Tameyakul
(V)
() Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : BOD Incubator Cert. No.: 22TM306
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00150C-3
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
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 34970A MY41021843 22LM4 10 Jan 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 of UUC* : Temperature Source

Fresh air setting : Not Available Environment during calibration
B | Beginning Finished
{2 5 Temp. (°C) 27 27
REL.Humid. ( % ) 59 57
A o ] tmf.:}; AC Supply ( Volt ) 221 220
CI)
) c? :I = $ Position : At Sicl
T 7 ID No.:
V| T g, e < /; 1 18-04RTD-01
e 2 18-04RTD-02
= W & 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
Hs  AB 8 5= 06 m 5 18-04RTD-05
b= 10 cm W 12 m 6 18-04RTD-06
dm NG . 15 m 7 18-04RTD-07
Capacity= 089 m® - 15-04R1D-08
9 (ref.) 18-04RTD-09

wnasluaugy
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Equipment : BOD Incubator Cert. No.: 22TM306
Condition As-Received : Used Item Page.: 30of 3
Reference : 2204-00150C-3
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc uucH Temperature Temperature Overall UnGaTElity Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (°C) (£°C) k
20.0 20.0 19.9 0.33 0.68 14 0.50 2
Calibration Measured Temperature ( °C )
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.176 20413 19.711 19.637 20.218 20.286 18.639 19.642 19.822

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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 %.

-o0o-
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TEL. 0-2717-3000-27

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

FAX. 0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

BOD Incubator

Arco

UC4-1320

UAE.WAD.002/2550

(UL}
ey,

a S i,
SN

Pt
AN
(f' ‘\\
e

NSC-TISI-TIS17025
CALIERATION 0008

Cert. No.: 22TM1232
Page.: 1 of 3

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

Bangkok 10260

Location : Lab Floor 2

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

15 August 2022
15 August 2022
(2610)°C
(50+30) %

Calibrated by : Kunchit Promprat

.

Approved Signatory

Approved by :

( Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 16 August 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full. except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment :

Condition As-Received :

Reference :
Procedure Used :-

BOD Incubator
Used Item

Cert. No.: 22TM1232

Page.: 2 of 3

2208-01860C-1

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

1. Reference standard instrument:-

Instrument
1) Data Acquisition

Model
34970A

Serial No.
MY44035217

Cert. No.
21LM30

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 :-
Function of UUC* :

( *) Without Adjustment
Temperature Source

Fresh air setting : Not Available
Ta
A [<] [)
1 3
g (ref)
e
H | H/2
3 8
i 7
----- o
Wiz o7 ] D
v D/2 /OLL b
-
a
-} W =

Probe Installation Details :

as= 10 cm
= 10 cm
c= 10 cm

Due Date
23 Dec 2022

Dimension of Chamber :

D= 0.53
W= 1.2
H= 12
Capacity = 0.76

Environment during calibration
£ S A Beginning Finished
Temp. (°C) 28 28
REL.Humid. ( % ) 61 63
AC Supply ( Volt ) 227 227
Position : i
ID No.:
1 18-10RTD-01
2 | 18-10RTD-02
3 18-10RTD-03
4 18-10RTD-04
= 5 18-10RTD-05
o 6 | 18-10RTD-06
- 7 18-10RTD-07
s 8 18-10RTD-08
9 (ref.) 18-10RTD-09
. 1R
wnasluaugy
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Equipment :

BOD Incubator

Cert. No.: 22TM1232

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2208-01860C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration [ UUC* uuct Temperature Temperature Overall Unoertatiily Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (°C) (£°C) k
20.0 19.6 19.5 0.38 0.39 1.1 0.70 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.050 20.264 19.851 19.771 19.928 20.169 19.886 19.829 | 20.001

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensoi
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation

Uuc*: ;
Note :

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-o0o-
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Sang Yl Khan Sul

NSC-TISI-TIS 17025 Tel | +BE (0] 2uae ¢
CALIBRATION 0061

+66 (O] 2Lae 8558

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR

Serial No.: 1122100406

ID No.: UAE.WAO.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021

Date of Calibration: 24 November 2021

Calibrated by  Mr.worapob Sooktong Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

units of measurement realized at the corresponding national standards laboratory. This certificate may not be repgoduiced other
than in full except with the prior written approval of the National Food Institute. Lmdﬂ_ﬁm.”

F-CS-009 Revision: 00 Date: 14-12-61
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Nafional Food Institute, Ministry of Industry, Thailand \/

Bang Fhlat District, Bangkok 10700, Thaland l II I

2008 So n Amarin Read, Bang Yl Khan Subdistrict
MSE SR yrue el | +BE L22 BEBE Fax | +66 (0) 2La2 BSSB Website viflorth E-mall © cal@nfiorth
______________________________ __\\.‘,_ B e . v i) o
Calibration Report
p
Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX 105DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAO.004/2546
Capacity: 110 g
Date of Calibration: 24 November 2021 Page 2 of 4
Environment Condition: Ambient Temperature: 220 + 0.5 °C  Relative Humidity: 39 + 1 %
Place of Calibration: Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCs M20111955 28 November 2021
Standard Weight Class E2 1-500g 15882 TCS M2011196S 2B November 2021
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 11A1 @aw.ell. BTH 003/55 Quality Reborn QR21-0297 15 February 2022
3. This certification is traceable to SI UNIT
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 only.
li :
1. Repeatability of Reading:
Nominal Value ( g } Standard Deviation of Reading (g)
15 0.0000057
30 0.0000084
50 0.000053
100 0.000048

2. Off-Center Error:

A mass of 50 g was placed and moved to various position on pan.
The balance reading obtained rs given in the table
jet
@ Q (OB O)
i O
1 2 3 4 5 6 (Maximum Difference)
(g ){( g )IC g )ICg }IC o )IC g ) (g
50.0000 50.0000 49.999% 50.0000 49,9999 49.9999 0.0001

AN

F-CS-012 Revision: 00 Date: 14-12-61
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National Food Institute, Ministry of Industry, Thailand \/

district, Bang FPhlat Oistrict, Bangkok 10700, Thailand I If I

2008 Saol 36, Arun Amarin Road, Bang Yi Khan Sut
rcquiglns::-rﬁ:::smlggé? el : +66 [0) 2LS2 8688 Fax : +66 (0] 2uLee 8 Website : www.nflorth E-mall ; cal@nfiorth i oo vt :
_____________________ = PRSP S '\\J"’__________'__
Calibration Report
)
Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAO.004/2546
Capacity: 110 g
Date of Calibration: 24 November 2021 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-100 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: ( Range: 0 - 30 g ; Resolution: 0.00001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) A (g ) (g ) (£ g ) k
Unload 0.000000 0.00000 0.00000 0.0000089 2.00
0.01 0.009998 0.01000 0.00000 0.000011 2.00
0.02 0.019997 0.02000 0.00000 0.000012 2.00
0.05 0.050001 0.05000 0.00000 0.000011 2.00
0.1 0.100002 0.10000 0.00000 0.000012 2,00
0.2 0.200004 0.20000 0.00000 0.000013 2.00
0.5 0.499994 0.50000 -0.00001 0.000014 2.00
1 0.999986 1.00000 -0.00001 0.000026 2.00
2 1.959989 1.99998 0.00001 0.000019 2.00
5 4,999979 4,99998 0.00000 0.000022 2.00
10 10.000026 9.99994 0.00009 0.000074 2.00
20 20.000037 19.99991 0.00013 0.000099 2.00
30 30.000063 30.00000 0.00006 0.00013 2.00

13} U

F-CS-012 Revision: 00 Date: 14-12-61
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National Food Institute, Ministry of Industry, Thailand \/

istrict, Bang Phlat District, Bangkok 10700, Thalland l Ifl

i2e BSS8 Website ; www.onfiorth E-mall : cal@nfiorth sl sl e

2008 Soi 36, Arun Amarin Road, Bang Y| Khar

NSC-TISI-TIS 17025 Teel +66 I 1] 2Lk B688 Fax N ] |;_|‘.- oL
CALIBRATION 0061

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: AX 105DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAQ.004/2546

Capacity: 110 g
Date of Calibration: 24 November 2021 Page 4 of 4
Calibration Results: (Continued)

Calibration Range: 0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: { Range: 31 - 100 g ; Resolution: 0.0001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Cowverage Factor
(g ) (g9 ) (g ) (9 ) (£ g ) k
40 40.00000 39.9999 0.0001 0.00014 2.00
45 44.99998 44.9999 0.0001 0.00015 2.00
50 49.99999 49.9999 0.0001 0.00016 2.00
55 54.99957 54.9598 0.0002 0.00016 2.00
60 60.00002 59,9999 0.0001 0.00018 2.00
65 65.00000 64.9999 0.0001 0.00018 2.00
70 70.00003 69.9999 0.0001 0.00019 2.00
75 75.00001 74.9999 0.0001 0.00020 2.00
80 80.00005 79.9998 0.0003 0.00021 2.00
85 85.00003 84.9998 0.0002 0.00022 2.00
90 89.99999 89.9998 0.0002 0.00021 2.00
100 99.99997 99.9998 0.0002 0.00020 2.00

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

.......... End ---memen- 13] U

F-CS-012 Revision: 00 Date: 14-12-61
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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

FAX.0-2719-9484

TEL. 0-2717-3000-27

ol

,'5.;/;::\\\\\“
LMmn

CALIBRATION 0002

Cert.No.: 22MM210
Page.: 1 0of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :
Approved by :
) Pornthippa Tameyakul

(
(./) Malee Butkruea
() Suwit Imjai

Issue Date :

Electronic Balance
Mettler Toledo
XSR205
C008071872
UAE.WAO.012/2563

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

Bangchak, Phakhanong,

Bangkok 10260

Balance Room

26 April 2022
26 April 2022

15 °C to 40 °C
30 % to 90 %

Kunchit Promprat

Approved Signatory

29 April 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Electronic Balance Cert.No.: 22MM210

Equipment :
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (tmg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000008
200 0.00005

I
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Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2204-05420C-1

Result of calibration

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

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g9) (g) (g) (g)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (tmg)
Unload 0.00000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
0.1 0.10001 -0.00001 0.017
1 1.00002 -0.00002 0.019
5 5.00003 -0.00003 0.026
20 20.00008 -0.00008 0.049
50 50.00010 -0.00010 0.080
80 80.00014 -0.00014 0.15
100 100.0001 -0.0001 0.21
150 150.0001 -0.0001 0.29
200 200.0001 -0.0001 0.35

Cert.No.: 22MM210
Page: 3 of 3

Maximum difference between
off-center and central loading

(g9)
0.0002

Coverage
Factor
(k)
213
213
2.1
2.05
2.00
2.00
2.00
2.00
2.00
2.00
2.00

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

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

-00o-
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Foundation for Industrial Development Nafional Food Institute “halukt NSC-TISI-TIS 17025
Food Industrial Laboratory Service Center CALIBRATION 0061
Calibration Certificate
Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022

Date of Calibration: 1 June 2022

Calibrated by Mr.Taveesak Seilee Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 7 June 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding 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-CS-009 Revision: 01 Date: 20-04-65 |
LR ...

2008 Saol 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Fhilat Oistrict, Bangkok 10700, Thaland

2008 EasRgruauSUNS 36 NUUESSMUSUSUNS ILTVUNSEUL IUBIUTIWEE NSOnWUNILAS !’Qﬂﬁ"i

]
Tel 4668[0) 2L22 8688 Fax +66(0) 2La2 8545 Hfi.orth -
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... Foundation for Industrial Development National Food Insfirute el NSC.TISI-TIS 17025
Food Industrial Labaorafory Service Center CALIBRATION 0061
Calibration Report
P
Certificate No.: 2203120-001-01
Equipment: Electronic Balance Manufacturer;: METTLER TOLEDO
Model: AB204-S/FACT Resolution: 00001 g
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Date of Calibration: 1 june 2022 Page 2 of 3
Environment Condition: Ambient Temperature: 199 + 0.3 °C  Relative Humidity: 45 + 15 %
Place of Calibration: 108, Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg B308068554 TCS M2201020S 6 January 2023
Standard Weight Class E2 1-500g B308068128 TCS M2201021S 6 January 2023
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter PONPE 490 NFI.BTH 010/18 Quality Reborn QR22-0350 18 February 2023
3. This certification is traceable to SI UNIT
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 only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
100 0.000048
200 0.000052
2. Off-Center Error:
A mass of 50 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

~
~ ,'
\® @
2 ~
@ @
- b
/, .

[]

1 2z 3 ) 5 ]
( g )1 C g )] C g Y]Caga)lC g )¢ g ) (g
49.9999 49.9998 49.9998 49.9999 49.9998 49.9998 0.0001
F-CS-012 Revision: 01 Date: 20-04-65 ]
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Foundation for Indusfrial Oevelopment National Food Instirute
Food Industrial Laboratory Service Center

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2203120-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT Resolution: 0.0001 g
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Date of Calibration: 1 june 2022 Page 3 of 3
Calibration Results:  (Continued)
Calibration Range: 0-200¢

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

el +BE[0] 2L22 8588 Fax +E6[0) 2L22 85LS.

Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

(g ) (9 ) ( g ) (g ) (£ g ) k

Unload 0.00000 0.0000 0.0000 0.000088 2.00

0.01 0.01000 0.0100 0.0000 0.000088 2.00

0.05 0.05000 0.0499 0.0001 0.000088 2.00

0.1 0.10000 0.1000 0.0000 0.000088 2.00

0.2 0.20000 0.2000 0.0000 0.000088 2.00

0.5 0.50000 0.5000 0.0000 0.000088 2.00

1 1.00000 0.9999 0.0001 0.000088 2.00

2 2.00000 1.9999 0.0001 0.000089 2.00

5 5.00000 5.0000 0.0000 0.000089 2.00

10 9.99998 9.9999 0.0001 0.000092 2.00

20 19.99999 19.9999 0.0001 0.000094 2,00

50 49.99990 49.9999 0.0000 0.00012 2.00

70 69.99989 69.9998 0.0001 0.00014 2.00

100 100.00001 99.9999 0.0001 0.00017 2.00

150 149.99991 149.9997 0.0002 0.00022 2.00

200 200.00007 199.9998 0.0003 0.00030 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a

level of confidence of approximately 95 %.

RERES—— 7Y p—

F-C5-012 Revision: 01 Date: 20-04-65

|
2008 wasasruauUsung 36 nuuasruausuns ILSVUTOEIL (USIUISWEE NSYInWUEIUAS !@ﬂaﬁﬂﬁluﬂququ :

2008 Sol 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phiar Disirict, Bangkak 10700, Thalland



1296
Rectangle



Cl N\ |

Part of DKSH Group

SN e,
SN —-%
P e S = " g " .
=T Certificate of Calibration
KN
o NSCL-IIEL;IISHOZS
Equipment: CONDUCTIVITY METER Certificate No.: C24220084
Model: Lab955 Issued Date: 22 March 2022
Serial No. (or ID.): 16300356 Job No.: KSPR2203267
Manufacturer: S| Analytics Page: 10f 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 °C * 2 °C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Wasan Nuchnabee
Calibration Date: 22 March 2022
The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceabillty: This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 794135, 794136, 772624
SR T
U3t 1oawd ondd 9ifa
SPC RT Co.. Ltd
(Mr. Wasan Nuchnabee) (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.

uidh 1oafd a15R dnda

]
f:::lc‘!:;:oooé LTsI‘Jd 2arBsETTUATER 57 ouugYHIN 101/ WU ANTElIU NAMWIMILAT 10260 l>a ﬂ 61 SVLN ﬂfJ U ﬂ‘ N

Branch 00003 1194 Sai Wochirothameathit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanang, Bangkok 10260 Thailond
Tel: O 2185 4333 Ext. 3300-3308 Fox: O 2185 4424 E-moil: info.spcc@spe-ri.com  Website: www.spe-ri.com SPCC-FM-C24-06: 23 Nov 2020
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Part of DKSH Group

Certificate No.: C24220084 Page: 2of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty (£ )
Conductivity Solution Reading (k)
25.000 uS/cm 25.9 uS/cm -0.900 pS/em 2.00 0.22 uS/cm
1413.0 uS/cm 1444 uS/cm -31.0 uS/cm 2.00 8.9 uS/cm
111.3 mS/cm 107.9 mS/cm 3.40 mS/cm 2.00 0.66 mS/cm

After Adjustment; at 1413  pS/cm
Standard Unit Under Calibration ) Coverage Factor
‘ Correction Uncertainty ( + )
Conductivity Solution Reading (k)

25.000  uSicm 25.0 uS/em 0.000  uS/cm 2.00 0.22 uS/cm

1413.0 pS/em 1413 uS/cm 0.0 uS/cm 2.00 8.9 uS/ecm

111.3 mS/cm 107.2 mS/cm 4.10 mS/cm 2.00 0.66 mS/cm

The End of Certificate

ufdn 1eARd Bvin Vl '
?:ﬁﬁw%aos LT:::;J-! FOUIRIETTHAER 57 oungyaTn 101/1 UYIIUIR9IN waNsElYud NAMWULRT 10260 ta ﬂ a’]‘j a‘l ﬂ') U ﬂ N
Branch 00003 1194 Soi Wochirathomsathit 57, Sukhumvit 101/1 Road, Bongchak, Phrokhanong, Bangkak 10260 Thalland 9

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: infospcc@spe-ri.com Website: www.spo-rt.com

SPCC-FM-C24-06: 23 Nov 2020
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Part of DKSH Group

@eilue: KSPR2203267

aflaiaBasiia; CONDUCTIVITY METER su: Lab955 wineLaASae: 16300356
AT198aL ($u) fTI980Y (W)
22 Mar 2022 $18N15M5EA 22 Mar 2022 LRI
Und | Lnnd Und | ladng
General
0O 1. AMuduysouasas O
O 2. ;nudzan (wevldsntw, mulu-uaniaBav) m 0
m O 3. & da - ia 1a%09 (On-Off Swicth) 0O
O 4. 1luna (Keypad) O
| 5. W19 (Display, Screen Contrast) O
Spectrophotome
0 O 6.  uswiwlwv (Battery Backup) >= 2.5 VDC O O
0O O 7. fvipdanAugnInau (Wavelength Control) O O
0O 0O 8.  AMuumAlu (Wavelength Check) = 0O
0 0O 9.  uvavinflaus (UV < 3,000 hour) O 0O
O 0 10.  umavriuflaua (Visible < 5,000 hour) 0 0]
O | 11.  w@viauaiusiagne (Carousel Module) O O
pH Meter and Conductivity Meter
0 12.  81&ansa ( Electrode and Connection Cable ) m |
O O 13.  swzeud1saralu Electrode (Level KCI ) O |
. O 14.  dhilafiuare Electrode (Dust Protection Hood) O O
O O 16.  wdudiéinTnse (Stand) O O
Turbidimeter
0O O 16.  mAMuyuiidnga (No Sample) 0O 0O
0O 0O 17.  swhiunissasaneuasuas (>= 2.5 lauAu 3.0) 0 0O
Automatic titrator
O O 18.  &@n7w Piston Burettes O O
0O 0 19.  Function Rinsing and Dosing 0 O
O O 20.  smuvadwuuazglnsailsnoy O O

9auunin ; Electrode "}'nqmnf)ﬂ'lﬁm.s °C ot Control Waterbath 71 25.0 +0.1°C

uidn 1eaRT andR dida
SPC RT CO., LTD.

f7w7f 00003 1194 ¥ouIdseesuata 57 AUUYMIN 1011 Wvsutesan wawseluug NMNLWIUAT 10260
Branch 00003 1184 Sol Wochirathomsathit 57, Sukhumvit 101/1 Road, Bongehok, Phrokhonong, Bangkok 10260 Thalland

Mr. Wasan Nuchnabee

Service Engineer

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: infospec@spe-ri.com Website: www.spc-ri.com

l,anm'{lumuqu
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NBC. LTS 17033

CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP22-016 Page 1 of 5

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

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

Bangkok 10260

Location of calibration : Laboratory 315

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY15410009

ID No. : N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument:  Good

Calibrated by : Approved by :

( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQElServ ices Co., Ltd.

FM-?DE-:E RO1 1/11/2021
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DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC.TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP22-016 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 c
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 Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 90 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC: Photometric 0.0001 Abs.

Wavelength 0.1 nm.

wnaslauaugu
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DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 5, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Ksc.nsims 17025
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5787 0.5755 0.0032 0.0031 2.00
w 1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5588 0.0019 0.0034 2.00
= 1.0247 1.0232 0.0015 0.0035 2.00
2.1229 21211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5236 0.5197 0.0039 0.0029 2.00
. 0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
0.5191 0.5171 0.0020 0.0031 2.00
o 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
- 1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5601 0.5584 0.0017 0.0031 2.00
o 1.0512 1.0498 0.0014 0.0029 2.00
1.9294 1.9265 0.0029 0.0082 200 )

b

FM-708-02 RO1 1/11/2021



DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP22-016

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0050 2.00
= 0.7478 0.7421 0.0057 0.0056 2.00
i 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
414 0.0000 0,0000 0.0000 0.0050 2.00
0.2912 0.2896 0.0016 0.0051 2.00
wen 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
1
wnaslauaugu
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com BecnesT 1S
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm,) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 2875 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445.94 4454 0.54 0.18 2.00
453.66 453.2 0.46 0.18 2.00
460.02 459.7 0.32 0.18 2.00
536.59 536.2 0.39 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 5135 -0.03 0.18 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.7 -0.30 0.18 2.00
740.72 740.8 -0.08 0.20 2.00
748.55 748.5 0.05 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.0 0.28 0.18 2.00

Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,
which for a normal distribution cerresponds to a coverage probability of approximately 95%

- * [ndicates non TISI accredited

- End of Certifcae - naslunugu

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkek 10230

(= 2
NSC-TISI-TIS 17025

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com vt ]

CERTIFICATE OF CALIBRATION

Certificate No.: SP22-007 Page 1 of 5

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

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

Location of calibration : Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No. : 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument:  Good

Calibrated by : _ Approved by : -
r.lanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and io the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

DQE Services

32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 E;‘

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

4

NESC-TISI-TIS 17025
CALIBRATION D404

REPORT OF CALIBRATION

Certificate No.: SP22-007 Page 2 of 5
Environment Condition: Ambient Temperature 25 £ 5 c
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 Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric 0.001 Abs.

Wavelength- 0.1 nm,

FM-708-02 R01 1/11/2021
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc.niekns 17028
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.577 0.0017 0.0031 2.00
20 1.0490 1.050 -0.0010 0.0029 2.00
2.1900 2.183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.560 0.0007 0.0034 2.00
= 1.0247 1.023 0.0017 0.0035 2.00
2.1229 2.118 0.0049 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
55 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.963 0.0004 0.0029 2.00
1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
sS4 0.5191 0.518 0.0011 0.0031 2.00
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.996 0.0027 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
560 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.033 0.0061 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5601 0.562 -0.0019 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.925 0.0044 0.0079 2.00

FM-708-02 RO1 1/11/2021
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DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP22-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00

= 0.7478 0.746 0.0018 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00

s 0.8686 0.861 0.0076 0.0059 2.00

514 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00

350 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.638 0.0068 0.0055 2.00

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Services

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NscTisis 17028
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 5 of 5
Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 333.5 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 418.0 0.48 0.18 2.00
446.70 446.0 0.70 0.18 2.00
453.20 453.0 0.20 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.2 0.74 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472.22 471.6 0.62 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 573.8 0.80 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 739.8 0.47 0.20 2.00
748.28 747.8 0.48 0.18 2.00
807.16 806.4 0.76 0.18 2.00
879.70 878.8 0.90 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor & ,

‘which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate -

FM-T708-02 RO1 1/11/2021
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 22CH650 13 May 22 12 May 23 -
HA9MO0047 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 22TW84 29 Mar 22 28 Mar 23 -
HE9MO0011 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 22CH480 1 Apr 22 31 Mar 23 -
HC1L0016 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %‘““‘E’/m‘g

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES //’}:’“/;\_:\“‘:

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 il
TEL. 0-2717-3000-27 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CH8650
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA9MO0047

ID No. : UAE.EFM.005/2563(EFM.pH.05/63)

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 Lerngagtrakul

Issue Date :

Used Item

29 April 2022

13 May 2022
2204-0781WSC-1

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

(25 % 28] “°C

(50 £ 18) %

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

Uthen Kankawi

Approved Signatory

19 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 22CH650

Page.: Ziofh3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date

1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022

2) Ref. Standard Thermometer 2188080 130RC044 2111273 21 Nov 2022

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

- Traceable to National Institute of Metrology (Thailand), NIMT

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.983 CPA chem 766822 04 Sep 2022
pH 10.015 CPA chem 794124 14 Feb 2023

3. This certificate is valid only to the item calibrated on date 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 Voltage Actual Reading Measurement factor
Calibration Input (V) K
pH mV mV pH
pH Meter 4.00 177.48 177.7 4.00 0.058 2.00
S/N.: HA9MOO047 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -177.0 10.00 0.058 2.00

enansluauay
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Cert.No.: 22CH650

Page.: 30f3
Calibration Results

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

Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 131.3 0.011 213
S/N.: 990C0199 6.983 6.98 -43.3 0.012 2.07
6.983 6.99 -43.7 0.011 2.00
10.015 10.02 -2156.3 0.013 2.13

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

- Model : 9652

- Serial No. : 990C0199

Dimension of probe;

- Length : 95 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard uuc* — Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.004 25.0 -0.004 0.13 2.00
30.0 30.005 30.0 -0.005 0.13 2.00
35.0 35.012 35.0 -0.012 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-
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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.: 22TW84
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE9MO0011

UAE.EFM.017/2563 (EFM.DO.06/63)
25 March 2022

29 March 2022

2203-1000WSC-3

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

Temperature (25+5) °C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

-

Approved Signatory

4 April 2022

enaslunIuay
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Cert.No.: 22TW84
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K0OH0035
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(ma/L) (mg/L) (mg/L)
8.06 8.06 0.0084

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency,The environmental impact control and present to organization it may concerned
Intend to use for advertising 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) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % T\ S
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ‘ ' ;
NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

é

Cert. No.: 22L.M66
Page.: 1 of 2

Certificate of Calibration

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE9MO0011

ID No. : UAE.EFM.017/2563 (EFM.DO.06/63)

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 : 25 March 2022

Calibrated Date : 31 March 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V

Calibrated by : Malee Butkruea

Approved by :

() Pornthippa Tameyakul
(/) Suwit Imjai

Issue Date : 4 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 | Equipment Calibration and Testing Services,

enaslunIuay
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Equipment : DO Meter with Sensor Cert. No.: 22LM66
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2203-1000WsSC-4

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 ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1502A Ab2847 2111144 20 Oct 2022

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 connected with temperature sensor, S/N.: 9KOH0035

Calibration| Immersion Standard uuc* Error — Coverage

Point Depth Temperature Reading s MR, Factor
(*6) (mm ) (C) (°C) () (£°C) k
25.0 80 24 997 251 0.103 0.16 2.00
30.0 80 29.996 30.1 0.104 0.16 2.00
35.0 80 35.011 35.1 0.089 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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N
o 7
534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol
TEL. 0-2717-3000-27 FAX. 0-2719-9484

‘\‘.\|||||Ir,?’-
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CH480
Page.: 1 of 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 Lerngagtrakul

Issue Date :

Conductivity Meter

Horiba

LAQUA-EC210

HC1L0O16
UAE.EFM.014/2565(EFM.SCT.01/65)
Used Item

31 March 2022

01 April 2022

2203-1165WSC-1

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

(26 + 25) C
(50 = 15) %

In -house method :

- CP-CHB6 by direct measurement

with certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Approved Signatory

8 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration und Testing Services

naslunIua
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Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer

2) Ref. Std.Thermometer
This certification is traceable to the International System of Unit maintained at:-

Cert.No.: 22CH480

Page.: 2 of 3
Serial No. ID No. Certificate No. Due date
1963878 130RC095 211977 17 Sep 2022
4982054 110RC044 2111201 26 Oct 2022

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/cm CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
- Control Conductivity calibration solution temperature by Water bath (25+0.1) c'C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 9B1J0042
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 puS/icm 1415 pS/cm 1413 uS/icm 9.2 uS/em 2.00
12.880 mS/cm 12.89 mS/cm 12.84 mS/cm 0.086 mS/cm 2.00
Remark = UUC* = Unit Under Calibration
] -
nanslunIuay

a1103679



1296
Rectangle



Calibration Results

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

Cert.No.: 22CH480
Page.: 3 of 3

- Model : 9383
- Serial No. 9B1J0042
Dimension of probe;

- Length : 90 mm.

- Diameter : 16 mm.

- Immersion Depth : 80 mm.

Calibration Standard uucx Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
o (4] o o + o k

(C) (C) (C) (C) (£ C)
25.0 26.002 25.0 -0.002 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 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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