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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 21CH1607 19 Nov 21 18 Nov 22 -
HA1F0002 (Thailand-Japan)
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
isnsfladmiuiiansviqunimi waziy
1 |pH Meter Anudunsauasang 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 S20 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 -
1231155210 Ministry of Industry, Thailand
3 |Analytical Balance yeudauruanesomun Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 29 Apr 22 28 Apr 23 -
(Repeatability 0.01 mg) yasudsavanrhvion C009071872 (Thailand-Japan)
4 [Hot Air Oven Memmert UF55 / Technology Promotion Association 22TM304 18 Apr 22 17 Apr 23 -
B212.0411 (Thailand-Japan)
5 [Analytical Balance ﬁ?ﬂmmﬂ“uﬁu Mettler-Toledo XSR204 / National Food Institute, 2202934-001-01 13 May 22 12 May 23 -
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |BOD Incubator Jef Arco UR-1320 / Technology Promotion Association 21TM1314 15 Jul 21 14 Jul 22 R
(UAE.LAB.024/2553) (Thailand-Japan)
7 |BOD Incubator Arco UC4-1320/ Technology Promotion Association 21TM1405 17 Aug 21 16 Aug 22 -
(UAELAB002/2550) (Thailand-Japan)
8 [coD Reactor Flod Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2219-0480 9 May 22 8 May 23 -
(Heating Block) 4500052101
9 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 1 of 2
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No.|  |nstrument/Equipment

Parameter

Manufacturer

Model/Serial No.

Calibrator

Certification

No.

Date of

Calibration

Due date of | Remark

Calibration*

insasilodmsuiiaseiannnii uazhu

Due Date of Calibration* : Schedule the program once a year at least once a year.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 2 of 2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Cert.No.: 21CH1607
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 P . 30f3
‘TEL. 0-2717-3000-27 FAX.0-2719-9484 xfl-;ﬁ;ll'l:; 70?): age-: ©
Calibration Results
Function : pH Measurement
CertNo.: 21CH1607 Performing three buffers standard curve by using buffer pH (4,7)(7,10)
Page.: 10of3
. . . Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Certificate of Calibration Calibration Buffer g |pH factor
Equipment : H Met (mV) {2) k
quipment : pr Meter pH Electrode 4.008 201 172 0.0071 2.00
Manufacturer : Horiba SIN.: 991E0471 6.982 6.98 -4 0.011 2.00
Model : LAQUA-PH210 6.982 6.98 -4 0.011 2.00
Serial No. - HA1F0002 10.015 10.01 -181 0.011 2.05
ID No.: UAE.EFM.200/2564(EFM.pH.08/64) Function : Temperature Measurement
Condition As-Received: Used Item (*) Without adjustment
Received Date : 18 November 2021 This equipment was connected with Temperature Probe;
Calibration D - Model : 9652
alibration Date : 19 November 2021 - Serial No. : 991E0471
Reference : 2111-0736WSC-1 Dimension of probe;
Submitted by : United Analyst and Engineering Consuitant Co.,Ltd. - Length : 103 mm.
3 Soi Udomsuk 41, Sukhumvit Road, - Diameter : 16 mm.
Bangchak, Phrakhanong, Bangkok 10260 - Depth : 90 mm.
Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method : Calibration Standard uuc* Error Uncertainty of | Coverage
- CP-CH5 by direct measurement with standard Point Temperature Reading measurement factor
voltage calibrator and direct measurement with (°Cc) (°Cc) (°c) (°c) (t°C) k
Cec";ﬁzigef:'i':: :rai:'rlla\ivgtii’i)ndard thermometer 250 25.002 250 -0.002 013 200
¥ comp 30.0 30.004 30.0 -0.004 0.13 2,00
Calibrated by : Warakorn Lerngagtrakul 35.0 35.003 35.0 -0.003 0.13 2.00
Remark : - UUC* = Unit Under Calibration
Approved by : %

(/) Malee Butkruea
( ) Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date :

Approved Signatory

25 November 2021

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-

‘The Uncertainties are for a probability of appr

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.

Condition of this calibration result
1. Reference Standard Instrument : -

ﬁﬂﬂﬂ‘ﬁ‘bjﬂﬁﬂﬂu

Cert.No.: 21CH1607
Page.: 20f3

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

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

Lanmﬁ'biﬂm

Calibration Certificate

Certificate No.: 2202097-001-01

- Traceable to National Institute of Metrology (Thailand), NIMT Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
2. Certified Reference i : The results are to Sl through CPA chem Ltd., Bangchack, Prakhanong, Bangkok 10260
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Page 10f5
Buffer Solution Manufacturer Lot No. Exp. date

pH 4.008 CPA chem 761016 02 Aug 2023 Equipment: oH Meter

pH 6.982 CPA chem 761017 02 Aug 2022

PH 10.015 CPA chem 761018 02 Aug 2022 Manufacturer: HANNA INSTRUMENTS
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results Model: Hi2211
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10) Serial No.: 08165345

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor ID No.: UAE.WAT.004/2556
Calibration Input
oH v =y oH (tmV) k Order No.: 2202007
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00 X
S/N.: HATF0002 7.00 0.00 0.2 7.02 0.058 2.00 Operation No.: 2202097-001
7.00 0.00 -0.2 7.02 0.058 2.00 _
10.00 17748 | -177.6 10.01 0.058 2.00 Date of Receipt: 4 Mareh 2022

tana'ﬁ‘laianu

Date of Calibration: 16 March 2022

Calibrated by Mr.Manas Somsak

Specialist
Date of Issue:

21 March 2022

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

Approved by /%i

(Mr.Pheraphat Tuanijit )
Manager, Division of Calibration Laboratory

Responsible for the Technical Management Team

This Certiicate s issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme which has assessed
the measurement capabilty of the laboratory and ts traceabilty 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: 00 Date: 14-12-61

@na1s Ly

AIUAN
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Calibration Report Calibration Report

Certificate No.: 220208700101 -
Certificate No.: 2202097-001-01
Equipment: pH Meter Resolution: 001pH ; 0.1/ mV
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  HANNA INSTRUMENTS Model: H2211
Resolution: 01 ¢ Model:  HI2211
SerialNo: 08165345 Type: Bench top
Serial No.: 08165345 IDNo.:  UAEWAT.004/2556
1D No.: UAE WAT.00412556
S Manufacturer:  HANNA INSTRUMENTS
Date of 16 March 2022 Page 20f5 SCECIEER
Location: Chemical Calibration Laboratory, National Food Institute. Date of Calibration: 16 March 2022 Page40of 5
Environment Condition: Ambient Temperature: (230 £ 15 ) °C  Relative Humidity: ( 495 £5 ) %
Condition of Eqe dpmant: Good Condlion Loca Chemical Calibration Laboratory, National Food Institute.
Condition of this Results of Calibration i
Environment Condition: Ambient Temperature (230 % 10 ) °Cc
1.Calibration Method In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and certfied Relative Humidity (50 +4)%

reference material (CRM)
2. Reference Standards / Certfied Reference Material

Instruments Serial /1D No. Due Date

2.1 DC Vottage Calibrator 2708007 Fluke SCL-21F-0687 24 June 2022 - . —
Condition of this results of Calibration:
2.2 Digtal Thermometer 2709007 Fluke CC-640599-01 30 October 2022
1. Calibration Method - In house method: W-TE-025 by comparison with standard thermometer.
2.3 Thermo-Hygro Meter ana.dl.BTH 005/58 PONPE QR21-2787 15 November 2022
- The Calibration is determined by comparing with a known temperature

c Referenc ! Lot.No. Manufacturer RefN Expire Date from a standard resistance thermometer.
2.4 pH buffer 4.008 (Primary pH buffer Solution) 780012 CPAchem PH216.15 21 November 2023 - The temperature scale in use at this laboratory is the International
25 pH buffer 6.865 (Primary pH buffer Solution) 780013 CPAchem PH217.5 21 November 2023 Temperature scale of 1990 (ITS-90 ).
26 pH buffer 10.01 (P H buffer Solut 780015 CPAch: PH22015 21 November 2022

FPUOSCHGIOL Iy pH{ESNRe Schiion) chem over! 2. Reference Standard Instrument :
2.7 pH buffer 7.00 (Standard pH buffer Solution) 776840 CPAchem PH107.5 8 November 2022

Instrument Model Serial No. Certificate No. Due Date Through
3 is traceabie to The Intemational System of Unit (SI Unit)
HANDHELD THERMOMETER 152; 21181

3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calbration No.0075 3 orst PSLT 0851/64 54 i [
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calbration No.0061 [Platinum Reslstanca Themommeler (PRT). 5627A 877332
33 Instruments No.2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292 Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, SIN: 341592/2
3.4 Certified Reference Material No. 241026 traceableto  Primary measurement method- Hamed cell using calibrated

thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certiied by CPAchem Ltd is accredited to ISO 17034

and ISO/IEC 17025 3. This certificate is traceable to International System of Units (S Units).

35 Certified Reference Material No. 2.7 traceable o BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-9 Lot 28.05.2020; BIM 4. This certificate was certified only for the instrument we calibrated.
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 Lot 28.05.2020. The
‘Standard Solution preparation and certified by CPAchem Ltd is 5. This result of calibration was found accurate as shown on date and place of calibration only.

‘accredited to ISO 17034 and ISO/IEC 17025
6. Condition of Calibrated item : Good

4 forthe.
7. Result of Calibration :

Without adjustment [l After adjustment
5. This result of calibration was found accurate s shown on date and piace of calibration only.

Ao

nas lueuan

F-CS-012 Revision: 00 Date: 14-12-61 F-CS-012 Revision: 00 Date: 14-12-61
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CALIBRATION 0061 : CALIBRATION 0061
Certificate No.: 220209700101
Certificate No.: 2202097-001-01
Equipment: PH Meter Resolution: 0.01pH ; 04/ mV
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  HANNA INSTRUMENTS Model: H2211
Resolution 01 ¢ Model:  HI2211
SerialNo: 08165345 Type: Bench top
Serial No.: 08165345 IDNo:  UAEWAT.00412556
1D No.: UAE.WAT.004/2556
Date of Gall 6 March0 Pagedors Manufacturer: HANNA INSTRUMENTS
Calibration Results: Date of Calibration: 16 March 2022 Page 50f 5
1. Calibration of pH Meter (Manual Temperature Compensation at 25 °C )
Calibration point: 15.0, 25.0 and 35.0 °C
Nominel DC Voltage Standard Average Indicator Reading Uncertainty | Coverage Factor
PH (mv) pe o (4mv) (k) Calibration result:
o a7 e 0.00 058 200 - The probe was immersed in liquid bath or dry bath to a minimum depth of 100 mm.
2 295811 2957 200 0.063 200 - Description of probe, model : NA SN NA
4 177482 1774 400 2 200 o 100 mm
° 9159 =2 50 0083 200 Sheath material : Stainless Steel
7 -0.001 0.1 7.00 0.063 2,00
Standard
8 S50 Bl 800 0.063 200 UUC*Reading  (°C) g Correction Value (°C) Uncsrtainty
Temperature (°C) £ o
10 -177.463 713 1000 0.063 2,00 )
12 -295.812 2956 12.00 0.063 200 L 1500t 00 0.099
14 414119 414 14.00 058 2,00 250 25.002 00 0099
2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C ) 3.0 35.002 00 0.099
Equipment: PH Electrode Type: Combined Electrode Note - UUC": Unit Under Calibration
Manufacturer:  METTLER TOLEDO Model: LE420
Serial No.: 1142602 ID.No. NA
Performance of Electrode system  (Three-Point Calibration at pHé, pHT and pH10)
Certified Value Avarags Inchcator Readiay Relative Siope (%) Uncertainty Coverage Factor
@25°C (pH) oH my (£pH) 3]
4008 401 1805 903 0.0071 200
6.866 6.7 125 - 0.0074 200
10.015 1001 715 99.1 0.0090 200
6.983 6.98 52 - 0.0092 200

‘The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of
approximately 95 %.
F-CS-012 Revision: 00 Date: 14-12-61
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-- End

F-CS-012 Revision: 00 Date: 14-12-61
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LIBRATION 0061 CALIBRATION 006

Calibration Certificate Calibration Report

Certificate No.: 2201793-001-01 Certificate No.: 2201793-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Equipment: oH Meter Resolution: 0.01pH  : 1mv
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer:  METTLER TOLEDO SevenEasy pH
Bangchack, Prakhanong, Bangkok 10260 Serial No.: 1231155210 Type: Bench top
D No.: UAEWAT.01012553
Page1of5 Date of Calibrati 1 March 2022 Page3ofs
Calibration Results:
Equipment: PH Meter 1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Manufacturer: METTLER TOLEDO Nominat DC Voltage Standard Average Indicator Reading Uncertainty | Coverage Factor
PH (mv) v oH (2mv) (k)
0.00 414117 414 0.00 058 200
Model: SevenEasy pH 2.00 295811 296 200 058 200
400 177.462 178 4.00 058 200
Serial No. 1231155210 500 59,159 59 500 058 200
7.00 -0.001 o 7.00 058 2.00
ID No.: UAE.WAT.010/2553 800 59,159 ) 800 058 200
1000 77463 77 1000 056 200
Order No.: 2201793 12.00 295,812 296 12.00 058 200
14.00 414119 414 14.00 056 200
Operation No.: 2201793-001 2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C )
Equipment: PH Electrode Type: ‘Combined Electrode
Date of Receipt: 21 February 2022 Manufacturer:  METTLER TOLEDO Model: InLabSolds
Serial No.: 1156882 ID.No. NA
Date of Calibra © Mareh 2022 Performance of Electrode system (Three-Point Calibration at pH4, pH7 and pH10)
Certified Value Aversge indicator Reading e (%) Uncertainty. Coverage Factor
@25°C (pH) PH mv (£pH) (k)
/ " 4.008 4.00 180 96.25 0.0076 2.00
Calibrated by Mr.Pheraphat Tuanjit Approved by g 6.866 688 16 - 00079 200
Scientist ( Mr.Nuttapol Niyomchart ) G Zé) : 10012 10.01 162 .13 0.0084 200
Specialist, Division of Calibration Laboratory o985 700 ¢ - 0007 200

Date of Issue: 1 March 2022 for the Technical Team
The inti for probability i 3 /

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme which has assessed the 1 26272
capabilty of the i recognized national standards and to the units of measurement realized at the corresponding
national standards laboratory. This certficate may not be reproduced other than in ful except with the prior wiitien approval of the National Food Insfitute.

e AT TS BATOAN @adslueuan
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CALIBRATION 0061 CALIBRATION 0061
Certificate No.: 2201793.001-01 §
Certificate No.: 2201793-001-01
Equipment: PH Meter Resolution: 001pH : 1mV
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  METTLER TOLEDO Model: SevenEasy pH
Resolution 01 °¢ Model:  SevenEasy pH
SerialNo 1231155210 Type: Bench top
Serial No. 1231155210 IDNo:  UAEWAT.010/2553
D No.: UAE.WAT 01012553
Manuf METTLER T
Date of Calibration: 1 March 2022 Page20f5 Mnufachuer ETTLER TOLEDO!
Location: Chemical Caliration Laboratory, NATIONAL FOOD INSTITUTE Date of Calibration: 1 MiEn2022 Page 4 of 5
Environment Condition: Ambient Temperature: (235 + 15 ) °C Relative Humidity: ( 63 +5 ) %
Condiiion'of Eqiilpment Gocd Candan Location: Chemical Calibration Laboratory, NATIONAL FOOD INSTITUTE
Condition of this Results of Calibrati -
ondition of this Results of Calloration Environment Condition: Ambient Temperature 24°c x 1°C
_— W dire by usi i
1.Calibration Method Ko s Avé ch;aoz based on direct using standard voltag and certiied Relative Humidity 3% & 2 %
2. Reference Standards / Certiied Reference Material
2.1 DC Vohage Calbrator 2709007 Fluke SCL-21F-0687 24 June 2022 —
Condition of this results of Calibratiol
2.2 Digital Thermometer 2709007 Fluke ©C-640599-01 30 October 2022
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
2.3 Thermo-Hygro Meter NFLBTHO04/18 PONPE QR22-0195 27 January 2023
- The Calibration s determined by comparing with a known temperature
ifiod R Material Manufacturer RefN ‘Expire Date from a standard resistance thermometer.
2.4 pH buffer 4.008 (Primary pH buffer Solution) 741339 CPAchem PH216LS 19 Aprl 2023 - The temperature scale in use at this laboratory is the International
P ry
25 pH buffer 6.865 (Primary pH buffer Solution) 741340 CPAchem PH217.L5 19 Aprl 2023 Temperature scale of 1990 ( ITS-90 ).
256 pH buffer 10.01 (P H buffer Solut 741342 CPAch PH: 19 April 2022
Pt S OGSy pH ESAeS Sokiben) chem 20Le 2 2. Reference Standard Instrument
2.7 pH buffer 7.00 (Standard pH buffer Solution) 735636 CPAchem PHI07.LS 16 March 2022
Instrument Model Serial No. Certificate No. Due Date Through
3. This certfication is traceable to The Intemational System of Unit (1 Unit)
» . HANDHELD THERMOMETER 1523 2118154
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accrediton of Calbration No.0075 PLT 085184 68322 TSR
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061 Platinum Resistance Thermometer (PRT) 5627A 877332
33 Instruments No.2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292 Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, SIN: 3415922
3.4 Certiied Reference Material No. 2.4102.6 traceableto  Primary measurement method- Hamed cel using caliorated
thermometer, barometer, and nanovoltmeter.The Standard Solution P
St SOnEG Tr0za. T Y CPAchem Llssccredad 12130 1704 3. This certificate is traceable to International System of Units (SI Units).
3.5 Certified Reference Material No. 2.7 traceableto  BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-9 Lot 28.05.2020; BIM 4. This certificate was certified only for the instrument we calibrated.
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 Lot 28.05.2020. The
Standard Solution preparation and certfied by CPAchem Ltd is 5. This result of calibration was found accurate as shown on date and place of calibration only. 4 2022

accredited to ISO 17034 and ISO/IEC 17025

4. This certificate was certified only for the instrument we calibrated. 6. Condition of Calibrated item : Good

5. This result of calibration was found accurate as shown on date and place of calbration only. W 7. Result of Calibration :

2022

Without adjustment (] orsdusimens

F-C5-012 Revision: 00 Date: 14-12-61 an a,]s LN A ﬂ' N F-CS-012 Revision: 00 Date: 14-12-61 tan ﬂ’]il“ [21p}]] ‘;,1 N



Calibration Report

Certificate No.: 2201793-001-01

Equipment: Digital Thermometer with RTD  (pH Meter)
Resolution 01 °¢ Model:  SevenEasy pH
Serial No. 1231155210 IDNo.:  UAEWAT.010/2553

Manufacturer. METTLER TOLEDO

Date of Calibration: 1 March 2022 Page 5of 5

Calibration point: 150,250a0d350 G
Calibration result:

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

- Description of probe, model NA SN NA
Dimension of probe : Diameter 4 mm. Length 100 mm.,
Sheath material Stainless Steel
Standard
UUC*Reading  (°C)| 2 Correction Value (°C) Uncertainty
Temperature (°C) + o)
151 15.006 0.1 0099
251 25004 01 0.099
351 35003 01 0.089

L2
7

z072Z

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 %.

e -u T B
F-CS-012 Revision: 00 Date: 14-12-61
@naslumuan
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %ﬁ
CORPORA RVICES 3: EQUIPMENT CALIBRATION AND RVICES 7 //;\Q\f

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BAN
NSC-TISI-TIS17025

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

Cert.No.: 22MM210

Page.: 10f 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : C009071872
ID No. : UAE.WAO.012/2563
Submitted by : United Analyst and Engineering Consulant Co.,Ltd.

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

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 26 April 2022

Ambient Temperature : 15°Cto 40 °C

Relative Humidity : 30 % to 90 %
Calibrated by : Kunchit Promprat

Approved by : M .

Approved Signatory
(,) Pornthippa Tameyakul
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date : 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.

kit

Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-
Callibration 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
(9) (9) (9) (tmg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determi of the iation of weighil (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000008
200 0.00005
WMl -
wnndldatiig
Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received :  Used Item Page: 3 of 3
Reference : 2204-05420C-1
Result of calibration 2 3) 0 O

9 DIC

2. Effect of off center loading 0
4 5, 4
> (6) (0]

A mass of 100 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table Front Front L
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g) (9) (g) (9) (g)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002 0.0002
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (tmg) (k)
Unload 0.00000 0.00000 0.016 213
0.05 0.05001 -0.00001 0.016 213
0.1 0.10001 -0.00001 0.017 211
1 1.00002 -0.00002 0.019 2.05
5 -0.00003 0.026
20 -0.00008 0.049
50 010
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 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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERV
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 prrée
TEL.0-2717-3000-27 FAX.0-2719-9484 cALIB!

TIS17025
TION 0008

Cert. No.: 22TM304

Certificate of Calibration Frass e
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B212.0411
ID No. : UAE.WAO0.005/2556
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) °e

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : % .

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea
() 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

wnanslunug
A 0040245

Equipment : Hot Air Oven Cert. No.: 22TM304
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2204-00150C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

methed with Data Acqt Temperature Detector { RTD ) and
Thermocouple Type T.
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 22L.M4 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 : Close nment during calibration
Beginning Finished
R Temp. (°C ) 28 28
REL.Humid. (% ) 56 55
H S AC Supply ( Volt ) 221 224
(ref)
H, H2; $ Ref. Std. ID No.: @
7 Calibration Point ( °C )
- B’Zﬂ‘ c/b / Position :
= osition :| (120,180 ) (104)
v 1 21-04TC-01 | 18-04RTD-01
2 21-04TC-02 | 18-04RTD-02
3 21-04TC-03 | 18-04RTD-03
Probe ion Details : of G : 4 21-04TC-04 | 18-04RTD-04
50  om D= 080 m 5 21-04TC-05 | 18-04RTD-05
50 om ws= 080 = m 6 21-04TC-06 | 18-04RTD-06
= 50 om H= 076 m 7 21-04TC-07 | 18-04RTD-07
Capacity = 030 m? 8 21-04TC-08 | 18-04RTD-08
9 (ref) | 21-04TC-09 | 18-04RTD-09

s

]
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Equipment : Hot Air Oven Cert. No.: 22TM304
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2204-00150C-1

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration| UuC* uuc Temperature Temperature Overall . Coverage
Point Setting | Reading stability uniformity Variation Factor
() (°c) (c) (£°C) (c) (c) (+°C) k
104.0 104.0 104.0 0.040 0.57 0.80 0.42 2
120.0 120.0 120.0 0.11 0.82 1.1 1.1 2
180.0 180.0 180.0 0.12 1.4 2.0 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.403 | 104.220 | 104.517 | 104.474 | 103.778 | 103.859 | 104.292 | 104.357 | 104.319
120.0 120.183 | 119.878 | 120.238 | 120.355 | 119.476 | 119.455 | 120.046 | 120.173 | 120.199
180.0 180.502 | 179.929 | 180.655 | 180.797 | 179.012 | 179.044 | 180.043 | 180.305 | 180.340

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

Temperature stability : One-half of the greatest maximum dii of measured 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 mini res tr 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 %.
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.: 2202934-001-01
nt name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page 1of 4

Juip ic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2202934
Operation No.: 2202934-001
Date of Receipt: 13 May 2022

Date of Calibration: 13 May 2022

Calibrated by  Mr.Manas Somsak Approved by / Vé

Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 May 2022 Responsible for the Technical Management Team

The inties are for a of 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 realized at the ling 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

[
2008 woEBSTUBLELNS 36 RUUSSUBUSUNS I23LA0EaL (USLNOWES) NSNUUILAS mﬁm{lﬂﬂ')uq%

2008 Soi 35, Arn Amarin Road, Bang Yi Khan Subdistrict, Bang Phlat District, Bangkok 10700, Thaland
Tel +66(0) 2ue2 8688 Fax +66(0) 2La2 BSLS =



v, v,
N\ 2, N2

S SN=""
S—— A
flacewra
— KN KN
Foundatior e NSC-TISI-TIS 17025 NSC-TISI-TIS 17025
Food I CALIBRATION 0061 CALIBRATION 0061
Calibration Report Calibration Report
Certificate No.: 2202934-001-01 Certificate No.: 2202934-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g Model: XSR204 Resolution:  0.0001 g
Serial No.: 117635043 1D No.: UAE.WAS.012/2564 Serial No.: 117635043 1D No.: UAE.WAS.012/2564
Capacity: 220 g Capacity: 220 g
Date of Calibration: 13 May 2022 Page20f 4 Date of Calibration: 13 May 2022 Page 40f 4
Condition: Ambient 223 £ 01 °C  Relative Humidity: 47 * 3 % Calibration Results: (Continued)
Place of Calibration:  Balance room (Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration Range: 0 -200g
Condition of Equipavent Good Giton Calibration Adjustment: Internal Calibration
Co n of This Resuits of Calibration: 3. Departure from Nominal Value:
1. Calibration Method:  NFI Method W-MA-001 In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard  Model serlalNo  Callbrated By ificate N t Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor
Standard Weight ClassE2  1mgto200g  BS05567572 TCS M22041375 23 April 2023 (o) (9) (9 ) (9 ) (= 9 ) LS
Instrument Model Serial No  Calibrated By Certificate No. Due Date 50 50.00004 50.0001 -0.0001 0.00011 2.00
Thermo-Hygro Meter PONPE490  NFLBTH 010/18 Quality Reborn QR22-0350 18 February 2023 55 55.00006 55.0001 0.0000 0.00012 2.00
3. This certification is traceable to SI UNIT 60 60.00005 60.0001 -0.0001 000012 200
4. This certificate was certified only for the instrument we calibrated. 65 65.00007 65.0002 -0.0001 000013 200
5. This result of calibration was found accurate as shown on date and place of calibration only. 70 70.00008 70.0002 -0.0001 0.00013 200
Calibration Results: 75 75.00010 75.0002 -0.0001 000013 2.00
1, Repsatability of Reasfing: 80 80.00009 80.0002 -0.0001 0.00014 2,00
Nominal Value ( g ) Standard Deviation of Reading (g) = N e - — —
0 pp— % 90.00012 90.0002 -0.0001 0.00015 200
200 0.000032 100 100.00008 100.0003 -0.0002 0.00016 2.00
120 120.00011 120.0003 -0.0002 0.00018 2.00
2. Off-Center Error: 150 150.00012 150.0004 -0.0003 0.00021 2.00
Amassof 50 g was placed and moved to various position on pan. o, 200.00015 00,0004 00003 000028 00
The balance reading obtzined is given in the table.
e G
JORN e
g
1 2 3 4 5 6 (Maximum Difference) The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & ,
Colcanleanlcanlcanliey {3 providing 2 level of confidence of approximately 95 %.
50.000 | 50.000 | 50.000 | s0.000 | s0.000 | s0.000 0.000 ,ﬁé' &

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

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

L) L
2008 BEsAsUAUSUNS 36 NUUBSIUBUSUNS IU99UT980U IUSIUTOWSS MSSNWURIUAS mﬁm’hﬂquq% 2008 BesasUBLEUNS 36 NUUSSIUSUSLNS 130U TS IUSUTOWSE MSPNuUIUAS lﬂﬂm{lﬂmq%
. u

2008 Soi 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phlat District, Bangkok 10700, Thaland 2008 Soi 36, Aun Amarin Road, Bang Yi Khan Subdistrict, Bang Phlat District, Bangkok 10700, Thailand
Tel +66(0) 2Lae 8688 Fax +66(0) 2L22 BSLS e Tk +66(0) 2L2e 8688 Fax +66(0) 2Le2 BSLS T

g@amn:
Augusn

NSC-TISI-TIS 17025
CALIBRATION 0081

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =
534/4 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250 A i R

NSC-TISI-TIS17025

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

Calibration Report

Cert. No.: 21TM1314

Certificate No.: 2202934-001-01 Cel‘tificate Of Calibl‘ation Page.: 1 0f 3

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution: 00001 g
Serial No.: C117635043 1D No.: UAE.WAS.012/2564
Capacity: 220 g Equipment : Refrigerator
Date of Calibration: 13 May 2022 Page3of4
Calibration Results: (Continued) Manufacturer : Arco
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration Model UR-1320
3. Departure from Nominal Value:
Serial No. : -
Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor ID No. : UAE.WAT.024/2551
(g ) (g ) (g ) (g ) (+ 9 ) k
Lt e — e — — Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
0.01 0.01000 0.0100 0.0000 0.000085 200 3 Soi Udomsuk 41, Sukhumvit Road,
0.02 002000 0.0200 0.0000 0.000085 200 Bangchak, Phrakhanong,
005 0.05000 0.0500 0.0000 0.000085 200 Bangkok 10260
01 010001 0.1000 0.0000 0.000085 2.00
02 020001 0.2000 0.0000 0.000085 200 Location: Room:102
05 0.50002 0.5000 0.0000 0.000085 2.00
1 1.00001 1.0000 0.0000 0.000086 2.00 Received Order & 14 Juyy 2021
2 200003 2.0000 0.0000 0000086 2.00 Calibration Date : e
Ambient Temperature : (26+10)°C
3 3.00004 3.0000 0.0000 0.000087 2.00 Relative Humidity : (50£30) %
5 5.00002 5.0000 0.0000 0.000087 2.00
10 10.00001 10.0000 0.0000 0.000088 2.00 Calibrated by : Kunchit Promprat
20 20.00004 20.0000 0.0000 0.000092 2.00
30 30.00005 30.0001 -0.0001 0.00010 200
40 40.00008 40.0001 0.0000 0.00011 2.00 Approved by : Wub
45 45.00010 45.0001 0.0000 0.00013 2.00 Approved Signatory

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

/ﬁi Issue Date : 20 July 2021

The Uncertainties are for a confidence probability of approximately

F-CS-012 Revision: 01 Date: 20-04-65 5%

This certificate may not be reproduced other than in full, except with the prior written
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Equipment : Refrigerator Cert. No.: 21TM1314
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2107-03170C-2

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 MY44036292 21LM6 05 May 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 of UUC* : Temperature Source
Fresh air setting : Not Available

Environment during calibration
Beginning Finished
Temp. (°C) 28 28
REL.Humid. ( % ) 75 70
AC Supply ( Volt ) 226 226

Ref. Std.
ID No.:
| riRTD2n
11RTD2/2
11RTD-2/3
11RTD-2/4
11RTD-2/5
11RTD-2/6
11RTD-217
11RTD-2/8
11RTD-2/9

Position :

Probe Installation Details :
a= 10 cm = 0.60 m
b= 10 cm = 1.2 m
c= 10 cm = 12 m

Capacity = 0.86 m?

tonansluenuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10 rr o
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM1405

Equipment : Refrigerator Cert. No.: 21TM1314
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2107-03170C-2

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

. . . Page.: 1 of 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : -
ID No. : UAE.WAO0.002/2550
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 : 17 August 2021
Calibration Date : 17 August 2021
Ambient Temperature : (26+10)°C
Relative Humidity : (50x30)%
Calibrated by : Khit Ruttanaprapachai
Approved by : % :
Approved Signatory
() Pornthippa Tameyakul
(7) Malee Butkruea
() Suwit Imjai
Issue Date : 1 September 2021
The Uncertainties are for a probability of approxi ly 95%
This certificate may not be reproduced other than in full. except with the prior writien
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
'
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Equipment : BOD Incubator Cert. No.: 21TM1405
Condition As-Received :  Used Item Page.: 2 0of 3
Reference : 2108-03640C-1

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 resuit of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 21LM2 18 Feb 2022

Calibration uuc* uuc* T e Temp e Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (°C) (°Cc) (£°C) c) (°C) (+°C) k
3.0 2.0 2.5 1.6 1.4 3.9 2.0 2

Calibration Measured Temperature ( °C )

Point Position
(°Cc) 1 | 2 [ 3 [ 4 [ 5 [ & [ 7 [ 8 [ ofref)
3.0 2825 | 3313 | 2312 | 2692 | 2505 | 2793 | 2410 | 2263 | 2457

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 %.

-o00o-
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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
[3€ Beginning Finished
—{2 . Temp. (°C ) 28 29
REL.Humid. ( % ) 52 55
s I AC Supply ( Voit ) 220 221
H
$ Position : Ref. Std.
ID No.:
8 / 1 18-04RTD-01
2 18-04RTD-02
3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
a= 10 om D= 053 m 5 18-04RTD-05
b= 10 cm W= 12 m 6 18-04RTD-06
c= 10 om H= 12 m 7 18-04RTD-07
Capacity = 0.76 m? 8 18-04RTD-08
9 (ref.) 18-04RTD-09
. Mol
wnmslunlugu
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Equipment : BOD Incubator Cert. No.: 21TM1405
Condition As-Received : Used Item Page.: 30of 3
Reference : 2108-03640C-1

Result of Calibratiol

(*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available
Calibration uuc* uuc T e T Overall Coverage
3 ) N - b ) Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) (c) (£°C) (c) (°C) (#°C) k
20.0 19.5 19.3 0.46 0.45 1.0 0.78 2
Calibration Measured Temperature ( °C )
Point Position
(°c) 1 [ 2 T 3 T4 [ 5 [ & [ 7 [ 8 [ oef)
20.0 20018 [ 20.137 | 20086 | 19.942 | 2057 | 20.093 | 19.968 | 19.860 | 20.048

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

Temperature stal

y : One-half of the greatest maximum difference of measured temperature at any one sensor.

Temperature uniformity : The maximum dif of measured rres 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

the pattern or h ity 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 %.

-00o-
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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 | Uncertainty | bTolerance of | Acceptance
(Vial) o) o) ©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) (2¢) 30) “0) (5C)
150.78°C | 151.30°C 151.33°C 149.57°C 150.52°C

(1D) (2D) (D) (4D) (5D)
151.12°C | 151.59°C 150.80°C 149.62°C | 149.81°C

(1E) (2E) GE) (4E) (SE)

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 **

wenmnslamuau

HWHWHH“ H kN N k Hanna Instruments (Thailand) Ltd. {0227, AN

instruments #0676 soi % i, 5
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‘CAUBRATION LABGRATORY

AN
Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 %/ /" N\ A

Certificate No. : HIT-2219-0480

Page : 1 of 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No.: 04500052101
Tube Heater : 25 Vial Capacity Accuracy :  +2°C
Temperature Range : -10 °Cto 160 °C 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 : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 29 April 2022
Calibrate date : 9 May 2022
Issue date : 10 May 2022
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

Calibrated by : //;‘L”/ Approved by : ﬁlf/

CP-04 by using certified reference material

Mr. Pichit Petthong Mr. Anan Suwanchaisakul
Calibration Engineer Authorized Signatory
il
WMHP\NNA
| Instruments
(Thailand) Limitee

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).
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DQE Services Co.,Ltd.
DQE Services 32Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 n
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com :":f:':‘%.‘%
CERTIFICATE OF CALIBRATION
Certificate No.:  SP22-007 Page 1o0f5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : msuk 41, it Road, Bangchak, Phrakh
Bangkok 10260
Location of calibration : Laboratory 315
Equij : UV-Vis Sp It
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
a
Calibrated by : TU 53)/ Approved by : 5]}/’,10 5 “f,]
(Mr.Tanawut Rittidach ) (Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
result i lied onl; i item and was found e he date and place of ¢
of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding.
national standards laboratory. This cert y not ther than in full except with the prior written approval of the DQE Services Co., Lid.

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

DOE g, yices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com 7o

Nscmsims ¢
CALBRATION 0io4

DQE Services Co.Ltd.

DQE g 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION
Certificate No.:  SP22-007 » Page 2 of 5
Environment Condition: Ambient Temperature 25 +5 o
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.

REPORT OF CALIBRATION
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Photometric Accuracy :

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

23 0.7478 0.746 0.0018 0.0057 2.00

257 0.0000 0.000 0.0000 0.0050 2.00

0.8686 0.861 0.0076 0.0059 2.00

. 0.0000 0.000 0.0000 0.0050 2.00

0.2912 0.291 0.0002 0.0051 2.00

0.0000 0.000 0.0000 0.0050 2.00

0 0.6448 0.638 0.0068 0.0055 2.00
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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

420 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

“0 1.0247 1.023 0.0017 0.0035 2.00

2.1229 2.118 0.0049 0.0079 2.00

0.0000 $.000 0.0000 0.0028 2.00

465 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

s46.1 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

s 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

DQE Services Co. Ltd.
DQE Eenices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
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‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

G n It &

241.54 240.8 0.18 2.00

279.40 278.5 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

44074 440.0 0.74 0.8 200

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
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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 corresponds to a coverage probability of approximately 95%
- * Indicates non TISI accredited

- End of Certificate -
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