TISCH

Environmental

wy

RECALIBRATION
DUE DATE:

September 11, 2027

Calibration Certification Information
Cal. Date: September 11, 2026 Rootsmeter 5/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 752.6 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0438
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) {m3) {min) (mm Hg) {in H20)
1 1 2 1 1.3100 3.2 2.00
2 3 4 1 0.9240 6.4 4.00
3 5 6 1 0.8270 7.8 5.00
4 7 8 1 0.7880 8.7 5.50
5 9 10 1| 0.6520 126 8.00]
Data Tabulation
Pa X Tstd ) [7_“)
Vstd Qstd \/AH( Pstd/\" Ta Qa AH{ Ta/Pa
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9927 0.7578 1.4121 0.9957 0.7601 0.8869
0.9885 1.0698 1.9970 0.9915 1.0730 1.2543
0.9866 1.1930] 2.2327 0.9896 1.1967 1.4023
0.9854 1.2505 2.3416 0.9884 1.2544 1.4708
0.9803 1.5035 2.824_:_1_ 0.9833 1.5081 1.7738
= 1.89377 = 1.18584
QSTD b= -0.02567 QA b= -0.01612
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol(({Pa-AP)/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd o=
astd= 1/m ((‘/zm(——pst e )) ) Qa= 1/m (( [an(Tarpa )) -b>
Standard Conditions
Tstd: 298.15 =k RECALIBRATION
Pstd: 760 mm Hg
US EPA recommends annual recalibration per 1998
|AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {"K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. T,
& 2,
45/48 Soi Salathammasop31, Salathammasop Rd., n“\\\._-—///’;:
Salathammasop, Thawewatthana, Bangkok 10170 Thailand g{//xg
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com /"/,,/,/,;:\.\\“\

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-1739-002
Issue Date : 25 December 2024 Work Order No. : 24/1739

Customer Name : Faculty of Science and Technology

Suan Sunandha Rajabhat University

1 U-Thong nok Road, Dusit, Bangkok 10300 Thailand
Date of Received : 22 December 2024
Date of Calibration : 22 December 2024

Instrument Details : Description . Electronic Balance
Manufacturer : METTLER TOLEDO
Model : ME204
Serial No. : B534348442
ID No. : @@.07.14.02.0003/59
Resolution : 0.0001 ¢
Capacity 2 220 ¢
Location © W09 26311 91A15 26 AMEINEIMIASLazIAlulad

Calibration Method : This calibration was conducted by using in-house method according to calibration
procedure no. CWI-B-01 based on UKAS LAB14 edition 6, October 2019

Environmental Condition
Temperature : Maximum 25.1°C / Minimum 24.6°C
“Humidity : Maximum 48%R.H. / Minimum 449%R.H.
Air Pressure  :  Maximum 1019.1hPa / Minimum 1018.9hPa

Traceability of Measurement
: This certificate of calibration documents the traceability to national standard,

which realize the unit of measurement according to the International system of

Units (SI)

Calibrated by : Mr. Kritsada Kaewwangpa Approved by :
Calibration Engineer ( Mr. Thichakorn Srisupob )
Technical Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone: 0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com
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Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com ”f/,,,m\“\*

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-1739-002
Issue Date . 25 December 2024 Work Order No. : 24/1739

Details of Calibration

1. Reference Standards Instrument

Instrument Capacity of Weight Serial No. / ID No. Certificate No. Due date
Weight Set E2 1mg to 200g B744909236 22-130801 6 December 2025
2. Certificate traceable . This certificate traceable to The International System of Unit refer to

Asia Medical and Agricultural Laboratory and Research center Co., Ltd. , NAC Calibration No.

0152
3. Condition of item : Used
4. Calibration site . On-site

Result of Calibration

1. Calibration result : Check performance before calibration

Applied Weight Balance Reading Correction Value Uncertainty Coverage Factor
g g g () g (k)
100.0000 100.0000 0.0000 0.00019 2.00
200.0000 200.0000 0.0000 0.00032 2.00

2. The result of check performance in frist step has to Without Reset span

3. Calibration result : Without adjustment

3.1 Repeatability number of repeatability is 10 times

Norminal Value (g ) Standard Deviation of Reading (g )
100 0.0000422

200 0.0000422

This result of calibration was found accurate as shown on date and place of calibration only.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
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N\ —— NSC-TISI-TIS 17025

CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-1739-002
Issue Date . 25 December 2024 Work Order No. : 24/1739

3. Calibration result : Without adjustment (continued)

3.2 Eccentric or Off-center Error A mass of 100 g was placed and moved to various position on pan.

Result of Eccentric Error

Position 1 100.0000 g

2 2 Position 2 100.0001 g

3 1 3 Position 3 100.0000 g

Position 4 100.0000 g

(-] Position 5 100.0001 g

(Maximum Difference) 0.0001 g

3.3 Departure of indication from nominal value
Applied Weight Balance Reading Correction Value Uncertainty Coverage
S S g () ¢ Factor (k)

Unload 0.0000 0.0000 0.00010 2.00
0.1000 0.1000 0.0000 0.00010 2.00
0.5000 0.5000 0.0000 0.00010 2.00
1.0000 1.0000 0.0000 0.00010 2.00
2.0000 2.0000 0.0000 0.00010 2.00
3.0000 3.0000 0.0000 0.00010 2.00
4.0000 4.0000 0.0000 0.00010 2.00
5.0000 5.0000 0.0000 0.00010 2.00
10.0000 10.0000 0.0000 0.00011 2.00
50.0000 50.0000 0.0000 0.00013 2.00
100.0000 100.0000 0.0000 0.00019 2.00
150.0000 150.0000 0.0000 0.00026 2.00
200.0000 200.0000 0.0000 0.00032 2.00

Note

Calibrate items it good condition and this report customer request and accepted in certificate

This result of calibration was found accurate as shown on date and place of calibration only.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

~END-- PAGE 3/3
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 January, 2025 Certification No. 045/25
Page : 1 of 3

Object ] Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. : WC90601A48

Customer ; Evergreen Consulting Co.,Ltd.

17/106 Moo 3, Sattahip, Sattahip,

Chonburi 20180 Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1012.2 hPa
NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry, No,§
7 N

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 045/25

24 January, 2025 Page : 2 of 3
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches [ inches hPa m/sec m/sec
1.00 2 o o 0.9 0.10
3.02 a 5 o 2.7 0.32
5.00 = S o 49 0.10
7.00 = o o 6.7 0.30
9.02 = o o 8.1 0.92
11.01 - o o 10.3 0.71
13.01 - - - 12.1 091
15.01 = = o 14.3 0.71
17.02 o o = 16.1 0.92
20.02 = = 2 19.3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

90

180

270

0

90

Calibrated by : -

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 045/25
24 January, 2025

Page : 3 of 3
Standard Temperature Sensor Reading
Temp. Reading Correction
°c °c °c
45.1 44.8 0.3
30.4 30.2 0.2
15.6 154 0.2

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibration Test

Cadlibrated Date: 29 July 2025

Instruments Information
Manufacturer

Model :

Environment

NATIONAL STANDARD WIND TUNN

: HOOK GAGE NO 1425

: YOUNG Instrument

40C

Type:

Serial Number :

: Temperature__25.5

EL

'C

four blade helicoid propeller

Cerfificate No. 031/25

Logger 428007859

Humidity:_ 51  %RH

: Thermal Anemometer 642 S/N 91563
: Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV  (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586) JAPAN QUALITY ASSURANCE ORGANIZATION

Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic
Anemometer | Pressure Vacuum Pressure Pressure | Correction | Velocity | Correction
m/sec inches inches hPa hPa hPa m/sec m/sec
1.00 - - - - - 0.9 0.1
3.02 - - - - - 2.9 0.12
5.04 - - - - - 4.8 0.24
7.03 - - - - - 6.8 0.23
9.01 - - - - - 8.7 0.31
11.03 - - - - - 10.7 0.33
13.01 - - - - - 12.5 0.51
15.03 - - - - - 14.4 0.63
17.05 - - - - - 16.5 0.55
20.02 - - - - - 19.3 0.72
Wind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION Deviation Result
0 0 0 Pass
90 90 0 Pass
180 180 0 Pass
270 270 0 Pass

Calibrate By :

MR. KITTISAK JANSANGWATTANA

_ Approve by : -

MR. PASAGORN SAMOL
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SCARLET| TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wi-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Envir Service Co,, Ltd.
Serial: 2122DR0059
Calibration Date: 20255/7
Calibration Expiry Date:  202¢/5/6
The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) Value (m/s)
1.0 1.0 0.0 0.9-1.1 Pass
1.9 2.0 0.1 1.8-2.2 Pass
49 5.0 0.1 4.7-5.3 Pass
7.0 7.0 0.0 6.0-8.0 Pass
10.0 10.0 0.0 9.5-10.5 Pass
19.6 20.0 0.4 19.0-21.0 Pass
Wind Direction
Measured Value Actual Deviation Tolerance Result
m/s) Value (m/s)
48° 47° 1 42-48 Pass
135° 135° 0 132-138 Pass
226° 225° 1 222-228 Pass
316° 315° 1 312-318 Pass
359° 0° 1 357-3 Pass
Inspection Room | Actual Value Deviation Tolerance Result
Temp
22.2°C 225 0.3 21.5-235 Pass
Atmospheric Actual Value Deviation Tolerance Result
Pressure
Inspection
1007 1005 2 1001-1019 Pass
Environment Conditions :
Air temperature: 22 °C
Relative humidity: 5 %
Static pressure: 1022 kPa
Performed by:

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan
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SCARLET| TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wi-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Envir Service Co,, Ltd.
Serial: 2112DR0071

Calibration Date:  2025/5/7
Calibration Expiry Date:  2026/5/6

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) Value (m/s)
1.0 1.0 0.0 0.9-1.1 Pass
1.9 2.0 0.1 1.8-2.2 Pass
49 5.0 0.1 4.7-5.3 Pass
7.0 7.0 0.0 6.0-8.0 Pass
10.0 10.0 0.0 9.5-10.5 Pass
19.6 20.0 0.4 19.0-21.0 Pass
Wind Direction
Measured Value Actual Deviation Tolerance Result
m/s) Value (m/s)
48° 47° 1 42-48 Pass
135° 135° 0 132-138 Pass
226° 225° 1 222-228 Pass
316° 315° 1 312-318 Pass
359° 0° 1 357-3 Pass
Inspection Room | Actual Value Deviation Tolerance Result
Temp
22.2°C 225 0.3 21.5-235 Pass
Atmospheric Actual Value Deviation Tolerance Result
Pressure
Inspection
1007 1005 2 1001-1019 Pass
Environment Conditions :
Air temperature: 22 °C
Relative humidity: 5 %
Static pressure: 1022 kPa
Performed by:

Certified by Head of Engineernng Begartmen

&,

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25E1474
REFERENCE No : 72222-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

SOUND LEVEL CALIBRATOR
DELTAOHM

HD2020

17000992

EM-SCO01/17

PAGE: 1 OF 2

OKLA TESTING & CONSULTING SERVICE CO.,LTD.

67/35-36, 3 RD FLOOR., PHETKHEM 7/1 RD.,
WAT THA PRA, BANGKOKYAI, BANGKOK,
THAILAND 10600

CHAICHARN CH.

28-Feb-25

PONG

28-Feb-25

20-Feb-25

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03
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www.qcalibration.com

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

CERTIFICATE No : 25E1474 PAGE : 2 OF 2
Calibration Report

EQUIPMENT : SOUND LEVEL CALIBRATOR

MANUFACTURER : DELTAOHM MODEL HD2020

S/N ¢ 17000992 ID No EM-SCO01/17

RECEIVED DATE ¢ 20-Feb-25 CALIBRATION DATE 28-Feb-25

AMBIENT TEMPERATURE 1R232@ 320 RELATIVE HUMIDITY 50 % RH £ 20% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT WITH STANDARD MICROPHONE.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD MICROPHONE 4192 2595198 AA-1007-23 16-Jun-28
2) STANDARD MULTIMETER 8846A 2044006 CA20220138EA 14-Mar-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ACOUSTIC OUTPUT

FREQUENCY (Hz) UUC SETTING (dB) STANDARD READING CORRECTION (dB) UNCERTAINTY OF
(dB) MEASUREMENT (+ dB)
1000.00 94.00 94.242 0.242 0.28
1000.00 114.00 114.069 0.069 0.28
2. FREQUENCY TEST
UUC FREQUENCY SETTING (Hz) STANDARD READING CORRECTION (Hz) UNCERTAINTY OF
(Hz) MEASUREMENT (£ Hz)
1000 998.793 -1.207 0.36

UUC* : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE

FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GOI0 R

03
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Sy,
A Trescal company Eholet
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YN ————
byl CALIBRATION AND
HEAY DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR25010221-1 Page: 1 of 3

ID LINE : [EC17025

Customer . ATOM-LAB ENVIRONMENTAL CO., LTD.

i 54/110 Moo 4, Klong 4, Klong Luang, Pathum Thani 12120

Equipment Name : pH Meter
; Manufacturer . Eutech
g Model © pH700
= Serial Number . 3089393
ID. Number . ALE-TOOL-001

Environmental Conditions

} Ambient Temperature R sl ks Received Date : 15Jan 2025
: Relative Humidity : B60% T20% Calibration Date D21 Jdan 2025
i Location of Calibration . On-Site Recommend Due Date i 21Jan 2026
:w Calibration Procedure : SP-CPC-04-01, Date of Issue © 22 Jan 2025

SP-CPT-04-05
Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

5 requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
:3 this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
;:E consensus standards. The result reported herein apply only to the calibration of the item described above as

0 received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

ke include the uncertainties and the customer must determine if the results meets their needs.
: The calibration certificate shall not be reproduced except in fullwithout written approval of SP Metrology
m System (Thailand).

T EY R

Calibrated by : Mr.Prayoon Topart APSLDVG‘Q

Calibration Officer ( Mr.Pootthipong A.)

Autherized Signatory

oJe
=
o)
e
i
=

SP-FM-04-15 rev.0
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ID LINE : IEC17025
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Certificate Number

Calibration Report

SPR25010221-1

Reference Standards

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

\\\“\HIH'“'/'/

S et I
T -~—~——~F ACCREDITED
B
“if | W CALIBRATION AND
il -
Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Standard pH Solution PHO16.L5 Lot N0.970880 61278486 25 Apr 2025
Standard pH Solution PH107.L5 Lot No.970881 61281486 25 Apr 2025
Standard pH Solution PHO020.L5 Lot No.970882 61297722 25 Apr 2025
Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0377/67 | 23 Feb 2025

Traceability

This certification is traceable to the International System of Unit maintained at :
C.P.A. Chem - ANAB#AT-1836 (ISO/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

17034:2016)

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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M ANS! National Accreditation Board

2 -~~——~3 ACCREDITED
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=2 Certificate Number : SPR25010221-1 Page : 3 of 3
©
fﬁ pH Measurement @ 25 °C Unit @ pH
© Standard uucC Uncertainty
= Solution Reading Eror (+)
§:" 4.008 4.01 0.002 0.012
Q)
@ 6.984 7.00 0.016 0.012
o
‘f 10.011 10.01 -0.001 0.012
o
=
= Temperature Measurement Unit: °C
%
= Standard uuc Bpar Uncertainty
e Value Reading (%)
@
S 20.011 20.1 0.089 0.070
© 25.020 25.0 -0.020 0.070
N 30.013 30.0 -0.013 0.070
~
N
o
= Note :
i?ﬁ The result of calibration was found accurate as show on date and place of calibration only.
% This Certificate is not certified for any commercial transaction.
S
o
[{m)

CESBIMBRIMER MMM U]'00'A

) WLEIE

wio

Measurement Uncertainty

— End of Certificate -

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

SP-FM-04-15 REV.0
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ASIA MEDICAL AND
A M A R () | acricUTuRAL LaBoRaTORY
AND RESEARCH GENTER

NSC-T151-Ti517025

. CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 1of2
Certificate No. : 23-102701
Sample Code . 23-37664-002
Customer : Betagro Science Center (Lopburi)
' 219 Moo 1, Chongsarika, Pattananikom,
Lopburi 15220
Location of Calibration :  Betagro Science Center (Lopburi)
(Laboratory)
Equipment :  pH Meter
Manufacturer :  METTLER TOLEDO Model : SevenCompact 5220
Serial No. - BB19434158 1D No. : CL_PH_O4
Date of Receipt ;05 September 2023 Date of Calibration : 05 September 2023
Condition of Calibration
1. Environment
1.1  Ambient temperature ;240 + 12 ¢ 1.2 Relative humidity : 64.6 % = 25 %

2. Calibration method
In house method WI-CL-019: based on direct measurement by using standard voltage calibrator and using certified reference material

(CRM).
3. Reference standard / Certified reference material
Instrument ID No. Certificate No. Due Date
3.1 Voltage Calibrator LB-AMC-01 22E3240 - 03 October 2023
3.2 Digital Thermometer LB-TH-33 22107027 02 October 2023
Certified Reference Materigl Lot. No. Ref No. Expire Date
3.3 B_L_lffer Solution pH  4.008 888850 . PH216.L5 13 April 2025
3.4 Buffer SolutionpH  6.985 888851 PH107.L5 13 April 2024
3.5 Buffer Solution pH  10.010 888852 PH220.L5 13 April 2024

4. This certificate is traceable to the international system of unit (Sl Unit).
4.1 Instrument No. 3.1 through Technology Prometion Association (Thailand-Japan).
4.2 Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
4.3 Buffer Solution No. 3.3 and No. 3.5 traceable to CPA chem (through primary measurement method-Harned cell using calibrated
thermometer, barometer, and nanovoltreter Accredited laboratory ISO/IEC 17025 and ISQ/IEC 17034).
4.4 Buffer Solution No. 3.4 traceable to CPA ¢hem (CPA RefN HARNED CELL LotN 61275737; CPA RefN HARNED CELL LotN 61273986
Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).
5. This result of calibration was found accurate as shown on date and place of calibration oniy.

6. Condition of calibration item : Normal

Calibrated by Me. Nuttaput Timula Approved by (Ms. Pawana Pan-on)
Scientist Signed for Director

Issue date 12 September 2023

The uncertainties are for a confidence probability of approximately 95%.
The calibration resuit is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

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 1o 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 writien approval of the Asia Medlica! and Agricultura! Laboratory and Research Center Public Gompany Limited (AMARC).

TEL 02-516-2422 CONTACT@AMARC.CO.TH

361 Soi Ladprao 122, Ladprac Road,
FAX 02-516-694% WWW AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-114 Rev.01 Effective Date. 1510/21
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARGCH CENTER

AMARC

NSC-TISI-TIS17025
CALIBRATION G152

REPORT OF CALIBRATION Page 2of 3

Certificate No. 23102701

Sample Code : 23-37664-002
Equipment . ¢ pH Meter Resolution .00 pH; 01mV; 0.1°C
Manufacturer METTLER TOLEDO Model SevenCompact $220
Serial No. 8619434158 ID No. CL_PH_04
Range -2.0C0 pH to 20.000 pH ; +2000.0 mV; -5.0°C 1o 130.0°C

 Results of Calibration’

Part 1. DC Voltage measurement

pH Meter Serial No.

BE619434158

Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor
pH my mVy pH mY k
0 414113 414.0 0.000 + 0.083 2.00
4 172.477 177.4 4,000 + 0.083 2.00
7 0.000 0.0 7.000 + 0.083 2.00
10 A77.477 -177.4 10.000 + 0.083 2.00
14 -414.113 -13.9 14.000 + 0.083 2.00

Part 2. Performance of Electrode system

Electrode Manufacturer METTLER TOLEDOQ Model InLab Routine

Electrode Serial No. 2285923

Three-Point Calibration at pH4, pH7 and pH10 Percent Slope 87.5

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH mv pH pH k

4.008 4.008 171.5 0.000 £ 0.0083 2.00
6.985 6.985 -3.2 0.000 + 0.0083 2.00
10.0t0 10.015 -178.1 0.005 + 0.0087 2.00

The result expanded uncertainty of measuremant 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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

361 Soi Ladprac 122, Ladprac Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422
FAX 02-516-6948

Rev.09

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH

Effective Date.1510/21
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NSC-TiSE-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Fage 3of 3
Certificate No. : 23102701

Sample Code ; 23-37664-002

pH Meter {Digital Thermomaeter with sensor)

Equipment
Thermometer readout
Manufacturer METTLER TOLEDO Model :  SevenCompact 5220
Serial No. B618434158 ID No. CL_PH 04
Resolution 0. °C Range 5.0 °Ctg  130.0 °C
Thermometer sensor
Manufacturer METTLER TOLEDO Model inLab Routine
Serial No. 2285823 1D No. N/A
Condition of Calibration
1. Environment 11 Ambient temperature 241 °C z 12 °C
1.2 Relative humidity 646 % =+ 25 %

Calibration method
2.1 The calibration use in house method Wi-CL-021 : by comparisen with standard thermometer

W

2.2 The calibration by comparison unit under calibration (WUC) to the standard thermometer in a calibration bath at the

controlled temperature.
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (1ITS-90).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Platinum Resistance Thermometer PT-100 RTD-90 22107027 02 October 2023
3.2 Thermometer Readout GT-11 LB-TH-33 22107027 02 October 2023

4. This certificate is traceable to the international system of unit {SI Unit).
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (Accreditation Under TLAS Laboratory
Calibration No.0152)

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

6. Condition of Calibration item : Normal

Expanded

Calibration Average of Unit under calibration
. , - - - . Coverage factor
point standard reading | Immersion depth | Averagereading | Correction value uncertainty p
OC DC mm OC OC OC
25 25.000 100 25.0 0.000 + 0.4 2.00
Notes

Caltbration results without adjustment

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement myltiplied by the coverage factor k, which for a normal distribution corresponds

to & coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of report -

361 Seci Ladprao 122, Ladprac Road,
Phiabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422
FAX 02-516-6948

Rev.09

CONTACT@AMARC.CO.TH
WWW AMARC.CC.TH

Effective Date. 15/10/21
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NSC-TISI-TiS17025

CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10of 3
Certificate No. : 23-102700
Sample Code : 23-37664-001
Customer : Betagro Science Center (Lopburi)
) 219 Moo 1, Chongsarika, Pattananikom,
Lopburi 15220
Location of Calibration :  Betagro Science Center {Lopburi)
) (Chemica Department}
Equipment :  pH Meter
Manufacturer : ORION Model +  28TAR
Serial No. : B3B8 D No. : CLPHLO3
Date of Receipt : 05 September 2023 Date of Calibration ; 05 September 2023
Condition of Calibration
1. Environment
1.1  Ambient temperature : 23.0 + 0.1 °c 1.2 Relative humidity : 697 % + 01 %

2. Calibration method
In house method WI-CL-019: based on direct measurement by using standard voltage calibrator and using certified reference material

(CRM).
3. Reference standard / Certified reference material
Instrument ID No. Certificate No. Due Date
3.1 Voltage Calibrator LB-AMC-01 22E3240 03 October 2023
3.2 Digital Thermometer LB-TH-33 22-107027 02 October 2023
Certified Reference Material Lot. No. Ref No. Expire Date
3.3 Buffer Solution pH  4.008 888850 PH216.L5 13 April 2025
3.4 Buffer SolutionpH  6.985 888851 PH107.L5 13 Aprif 2024
3.5 Buffer Sclution pH  10.010 888852 PH220.L.5 13 April 2024

4. This certificate is traceable to the international system of unit (S| Unit).
4.1 instrument No. 3.1 through Technology Promotion Association (Thailand-Japan).
4.2 Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Canter Public Company Limited.
4.3 Buffer Solution No. 3.3 and No. 3.5 traceable to CPA chem (through primary measurement method-Harned cell using calibrated
thermometer, barometer, and nanovoltmeter Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).
4.4 Buffer Solution No. 3.4 traceable to CPA chem (CPA RefN HARNED CELL LotN 61275737; CPA RefN HARNED CELL LotN 61273986
Accredited laboratory ISOfIEC 17025 and ISO/IEC 17034).
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal

Calibrated by Mr. Nuttaput Tirmula Approved by (Ms. Pawana Pan-an)
Scientist Signed for Director

Issue date 12 September 2023

The uncertainties are for a confidence probability of approximately 85%.
The calibration result is applied only to the sbove calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with thé conditions ¢f acereditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability 1o recognized national standards and to the unit of measurement realized at the correspending national standards labaratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limtited (AMARG).

CONTACT@AMARC.CO.TH
WWW AMARC,.CO.TH

Effective Date. 1510421

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-68949
FM-CL-114 Rev.01
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ASIA MEDICAL AND
A M AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Equipment pH Meter Resolution
Manufacturer :  ORION Model

Serial No. : B387M ID No.

Range : 0.001pH to14.999 pH ; £1999.2 mV; -5.0°C t0 105.0 °C

Results of Calibration

Part 1. DC Voltage measurement

Certificate No. :

Sample Code :

0.001pH; 01 mv;

2 5TAR
CL PH_03

NSC-TISI-TiS17025
CALIBRATIONO152

Page 20f3
23-102700
23-37664-001

0.1°C

pH Meter Serial No. B 3871
Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor
pH my mV pH my k
0 414,13 413.9 0.000 + 0.083 2.00
4 ' 177.477 177.4 4.000 * 0.083 2.00
7 0.000 -0.1 7.000 + 0.083 2.00
10 -177.477 -177.5 10.000 + 0.083 2.00
14 -414.113 -414.0 14.000 + 0.083 2.00
Part 2. Perfqn"mance of Electrode system B
Electrode Manufacturer :  ORION Model S107BNMD
Electrode Serial No. WQ1-15236
Three-Point Calibration at pH4, pH7 and pH10 Percent Slope 98.1
Standard Buffer Solution Average indicator reading Errer Value Uncertainty Coverage factor
pH (@ 25 °C}) pH my pH pH k
4.008 4.001 152.6 -0.007 + 0.0083 2.00
6.985 6.982 -18.6 -0.003 = 0.0083 2.00
10.010 10.003 -191.7 -0.007 + 0.0083 2.00

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measuremeant multiplied by the coverage factor k, which for a normal distribution
corresponds to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

361 Soi Ladprao 122, Ladprao Road,
Phiabphia, Wang Thonglang, Bangkok 10310
FM-CL-018

TEL 02-516-2422
FAX 02-516-6949

Rev.Q9

CONTACT@AMARC.CO.TH

WWW AMARC.CO.TH

Effective Date.15/10/21
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ASIA MEDICAL AND
A AGRICULTURAL LABORATORY
AND RESEARCH CENTER

5

NSC-TISI-TiS17025
CALIBRATION 0152

REPORT OF CALIBRATION Page 3of3
Certificate No. : 23102700

Sample Code . 23-37664-001

Equipment :  pH Meter (Digital Thermometer with sensor)

Thermometer readout

Manufacturer : ORION Model : 285TAR

Serial No. : B38M 1D No. : CLPHO3

Resolution : 04 °C Range : -850 °Cto 105.0 °C
Thermometer sensor

Manufacturer : ORION Model - NJA

Serial No. : WQ1-15238 ID No. : N/A

Condition of Calibration
1. Environment 11 Ambient temperature : 230 °C + 04 °C
1.2 Relative humidity : 699 % £ 01 %

2. Calibration method

2.1 The calibration use in house method WI-CL-021 : by comparison with standard thermometer

2.2 The calibration by comparison unit under calibration {LUC) to the standard thermometer in a calibration bath at the

controlled temperature.
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (ITS-90).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Platinum Resistance Thermometer PT-100 RTD-20 22-107027 02 October 2023
3.2 Thermometer Readout GT-1 LB-TH-33 22107027 02 October 2023

4. This certificate is traceable to the international system of unit (S1 Unit).
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (Accreditation Under TLAS Laboratory
Calibration No.0152}

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

6. Condition of Calibration item : Normal

Results of Calibration -

Calibration Average of Unit under calibration Expanded
) . - - - . Coverage factor
point standard reading | Immersion depth | Average reading | Correction value uncertainty P

OC DC mm OC OC OC

25 24,997 100 25.2 - 0.203 + 0.14 2.00
Notes
- Calibration results without adjustment
The result expanded uncertainty of measurement Uis stated as the standard uncertainty of measurement multiplied by the coverage factor &, which for istribution corresponds
to a coverage probability of approximately 85%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6948 WWW AMARC.CO.TH

FM-CL-018 Rev.09 Effective Date. 15/10/21
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BETAGRO '
o a0 A ] <
Usetdulsza@nanInIAsaIND
O catibration O Verification [Z Preventive Maintenance (M| Other......ccoiiieieeveer e
Instrument Name :_UVAis Spectrophotomeler ID No. :_CL-8P-02 SIN, ;1663352
Service No.! LABX2202945 Service by _HACH ___ Issue date:_ 10 Qct 2022

Instrument checked :

1 Visual Inspect Pass Pass
2 |Power Supply ( 200 - 240 VAC) Pass Pass
3  [Self Tesl Pass Pass
4 [Display and Touch screen Check Pass Pass
5  {Battery Backup Test { »2.85 VDC ) Pass Pass
6 [Barcode Test Pass Pass
7  (Lamp Halogen test Pass Pass
8 |Lamp Deuterium test Pass Pass

Instrument checked :

Instrument checked :

10 |Blank (0.000 ABS) 0.000 0.000
11 |Wave Length 420 nm (0.547 & 0.050 ABS) STD_1 0.548 0.550
12 |Wave Length 520 nm {0.569 £ 0.050 ABS) $TD_1 ¢.562 0.564
i3 [Wave Length 560 nm {0.588 * 0.0580 ABS) STD_1 0.581 0.582
14  [Wave Length 610 nm (0.550 £ 0.050 ABS) STD_1 0.548 0.548
15 |Wave Length 422 nm {1.11¢ = 0.100 ABS) STD_2 1.110 1.110
16 |Wave Length 520 nm (1,158 £ 0,100 ABS) STD_2 1.136 1.137
17 |Wave Length 560 nm (1.193 £ 0.100 ABS) STD_2 1.176 1.176
18  {Wave Length 610 nm (1,120 % 0.100 ABS) STD_2 1.110 1.110
19  |Wave Length 420 nm (1,739 + 0.150 ABS) STD_3 1.723 1.730
20 |Wave Length 520 nm {1.777 £ 0.150 ABS) STD_3 1.755 1.757
21 {Wave Length 560 nm (1.844 & 0.150 ABS) §TD_3 1.817 1.8i6
22  [Wave Length 810 nm (1.731 & 0.150 ABS) STD_3 1.717 1.720
witaiidl 0o Sumitd 01/11/2019

F$-CDO-170
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0 Calibration O verification ] Preventive Maintenance O L0310
Instrument Name :_UV/Vis Spectrophotometer ID No. :__CL-SP-02 S/N. 1663352
Service No.: LABX2202945 Service by.:__HACH Issue date:__10 Qct 2022

Instrisment checked :

o
(B19IRWYT)

page 2 of 2

Standard Equipment Used

e 2 B DR e

o

7 i

Srandard Absorbance Lot No. A2181 Exp date : Jul-24

Digital multi meter SIN : 23452230 Due date : 17-Aug-23
Thermo Hygrometer SIN : 4514635 Due date : 17-Aug-23

Report by:J date: Lt ,u’ }?/7, Approved by:

date: th (%

¥
{pdhsn FuWRuna ) {IUEARINTRL A7)

Acknowledge by:

1) AR unudlmd date: 28 [42 J20

2) thuiing ssmgny? : date.__gaplaz [2 2

uitlynfadh 00 fuedind 011172018
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Verify Record

nstrument Name ; ID No. : Calibration cate : 20-Oct-22

Spectrophotometer CL_SP_02

Wavelength Accuracy

418.61 418.1 0.51 0.13 0.64
536.66 536.5 0.16 0.13 0.29
637.98 637.2 0.08 0.13 0.21
748.48 748.3 0.18 0.13 0.31
807.03 807.0 0.03 0.13 0.16

2.0

Ty ]l | mw| o

Photometric Accuracy (Absorbance)

0.0000 0.000 0.0000 0.0045 0.0045 P
0.2899 0.288 0.001¢ 0.0045 0.0064 P
420 0.02
0.5170 0.516 0.0010 0.0045 0.0055 P
1.0286 1.026 0.0028 0.0045 0.0071 P
0.0000 0.000 0.0000 0.0045 0.0045 P
0.2837 0.283 0.0007 0.0045 0.0052 P
440 0.02
0.5074 0.507 0.0004 0.0045 0.0049 P
1,0071 1.006 0.0011 0.0045 0.0056 P
0.6000 0.000 0.0000 0.0045 0.0045 P
0.2487 0.248 0.0007 0.0045 0.0052 P
465 0.02
0.4593 0.460 -0.0007 0.0045 0.0038 P
0.9322 0.932 0.0002 0.0045 0.0047 P
0.0000 0.000 0.0000 0.0045 C.0045 P
0.2434 0.243 0.0004 0.0045 0.0048 P
546.1 0.02
0.4649 0.465 -0.0001 0.0045 0.0044 P
0.8457 0.944 0.0017 0.0045 0.0062 P
0.0000 0.000 0.0000 0.0045 0.0045 P
0.2570 0.257 0.0000 0.0045 0.0045 P
590 0.02
0.5035 0.503 0.0005 0.0045 0.0050 P
1.0022 1,000 0.0022 0.0045 0.0087 P
0.0000 0.000 0.0000 0.0045 0.0045 P
0.2560 0.256 0.0000 0.0045 0.0045 P
635 0.02
0.4968 0.496 0.0008 0.0045 ©.0053 P
0.9713 0.969 0.0023 0.0045 0.0068 P
wilandsd 00 fuFnsuld 01/06/16 FS-C00-140
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Verify Record

U Audineearfivm-ing 1 (e

nstrument Name : Spectrophotometer IDNo.: CL_SP_02 Calibration date 20-0ct-22
0.0000 0.0000 0.0000 0.0080 0.0080 P
253 0.02
' 0.7361 0.7360 0.0001 0.0080 0.0081 P
0.0000 0.0000 0.00C0 0.0080 0.0080 P
257 0.02
0.8585 0.8540 0.0045 0.0080 0.0125 P
0.0000 0.0000 0.000C 0.0080 0.0080 P
313 0.02
0.2861 0.2510 -0.0048 0.0080 0.0031 P
0.0000 0.0000 0.0000 0.0080 0.0080 P
350 0.02
0.8378 0.6320 0.0058 0.0080 0.0138 P
Stray light*

i

260.67 £ 0.

i

11 nm

391,72 0.11 nm

3917

24

1.620

woo o i ' "= ° -
e, unsassdnauasiiugluatesfidguasdssd muly Cerdficate st %1 < 1
usz Abs >2 7 1 nm, (Ja¥iay 1 wavelengtn) A<
nsldafiaz 1 wave length aglsinssnunnnidn fedguanissauifiauusias wave length Usznaunnsfiansnin

Spectral Resolution

-
-

a
ry

18

nedifualsiting aznsenufunisdnf > 1 wave length

Standard wavelength {(nm} 268.73 266.77 1.22 2.00 Pass
UuUC:wavelength (nm) 268.3 2664
Sid. Absorbance (A) 0.4237 0.2501
Absorbance (A) 0.356 0.293
URNHMR  The spectral bandwidth of Std. at 2 nm and UUC at 2nm
Certificate Nc ~ C08220524
Certificate By DKSH
Report by: - date: }?’!L’L‘?/ Approved by: - date:_L¥ I‘\l ‘7?«-

(BRLEN TuARIN0 ) (R HNNTRl 21A99)

Acknowledge by:

1) AR wiudung date; 28 [12] igh

date: talas | ee

2) dafing vamgny

uilemsad 00 SuFasedtild 01/06/16 FS-C00-140
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HACH COMPANY

i woff amoend (ssinelng) $60 | e1a1s 8 wWoaind 6 3 11 Fuf 3 1and 7354 meuatuASunT neWRILAINT [WaaIuRa1Y NEINWY 10250
C/O AB Sciex (Thailand) Limited | Building D Room No. D3 11, 3 Floor, No. 735/4, Srinakarin Rd., Pattanakam, SBuanlyang, Bangkek 10250
Phene +66 (02) 026-3529 | Fax +66(02) 026-3572 [ www.sea.hach.com | Tax ID. 0105552107330
Ref. Job Number ; LABX2202945

Test Report
Customers : BETAGRO SCIENCE CENTER CO. LTD.
Equipment : Spectrophotometer Manufacturer : HACH
Controller Model : 1 orsooe B preooo Controller Serial No. : 1663352
Date of test : 10 Oct 2022 Period : 1M
Environment {emperature : 24.2 °C Humidity : 62.6 %RH
Resuits
Instrument Chack,
ftem Characleristic Befors Aftar Remark
1 Visual Ingpect M pass [0 rFail | B Pass [ Fal
2 Power Supply { 200 - 240 VAC) 223 vDC : 223 vDC
3 Self-Test Bl #ass O Fan Fl pass [0 rai
4 Display and Touth screen Check Pass L1 Eail M Pass [0 Fa
5 Battery Sackup Test ( >2.85 VDG ) 3.034 ol 3.034 vbhe
6 Barcode Test B opass [d #al Bl pass [ rai
7 Lamp Halogen Test M eass [ ran M Pass [0 Fai
8 Lemp Deutarium Test B rass [0 Fal B opass OO Fai
Warning and Error cked
item Event Before After
9 Error list B None M None
| |
Check with Standard
ltem Characteristic Before After Remark
10 Blank { 0.000 ABS) 0.000 ABS 0.000 ABS
11 Wave Length 420 am { 0.547 + 0.050 ABS ) STD1t 0.548 ABS 0.550 ABS
- 12 Wave Length 520 nm { 0.569 £ 0.050 ABS ) STD1 0.562 ABS 0.564 ABS “'
13 Wave Length 560 nm ({ 0.588 1 0.050 ABS ) STD1 0.581 ABS 0.582 ARS
14 Wave Length 610 nm ( 0.550 + 0.050 ABS ) STD1 0.548 ABS 0.648 ABS
15 Wave Length 420 nm ( 1.1192 £ 0.100 ABS ) STD2 1.110 ABS 1.110 ABS
18 Wave Length 520 nm { 1.158 + 0.100 ABS } STD2 1.136 ABS 1.137 ABS
17 Wave Length 560 nm { 1.193 + 0,100 ABS } STD2 1.176 ABS 1.176 ABS
13 Wave Length 610 nm ( 1.120  0.100 ABS ) STD2 1.110 ABS 1.110 ABS
19 Wave Length 420 nm ( 1.739 £ 0.150 ABS ) STD3 1.723 ABS 1.730 ABS
20 Wave Length 520 nm ( 1.777 £ 0.150 ABS ) STD3 1.756 ABS 1,757 ABS
21 Wave Length 560 nm ( 1.844 + 0.150 ABS ) STD3 1.817 ABS 1.815 ABS
22 Wave Length 810 nm ( 1.731 £ 0.150 ABS ) STD3 1.717 ABS 1.720 ABS
m, f K
Bl The instrument can work nomally ang efficiently. (e3asfladasnmnsavhewisndunsiulssana
00 The jgstrument can work but it's requiring to_maintenance. (1F3asfied: soviuldisnasiiea s

[0 The instrument could not work it's requiring to repair, (1AZpedadalig1soviieuldnssdasnisdantas)

Be Right™




HACH COMPANY

uhiiv coff wioand (thamelngy daa | ana1s § deaerd § 3 11 Fufl 3 (ol 7354 nunrTueS NS LTHWAMIS WAEIUMET NEYY 10250
C/O AB Sciex (Thailand) Limited | Building D Roorn No. D3 11, 3" Floor, No. 735/, Srinekarin Rd,, Pattanakarn, Suanluang, Bangkok 10250
Phone +66 (02) 026-3529 ] Fax +66(02) 026-3572 | www.sea.hach.com | Tax 10, 0105552107330
Ref. Job Number ; LABX22{2945

Standard Equipment Used

Equipment Equipment [.D.
Standard Absorbance Lot No. A2181 Exp date :Jul24
Digital multi meter SIN : 23452230 Due date : 17-Aug-23
Thermo hygrometler 8N : 45146335 Due date : 17-Aug-23

Test By : Approved by :

{ Mr. Manthian Bodonchaiwattana ) { Mr. Suanun Sartyangkoal )

Position : Service Engineer Section Head Position : Assistant Service Division Manager

Be Right™
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&% DKSH

s Certificate of Calibration

(AP R
’l'uln\“\\

A

NSC-TISI-TIS 17025

Equipment: SPECTROPHOTOMETER Certificate No.: C06220524
Model: DR&6000 Issued Date: 22 October 2022
Serial No. {oriD.): 1663352 (CL_SP_02} Job No.: KSPR2213183
Manufacturer; HACH Page: 1 0of 3
Condition: in Condition

Customer: BETAGRO SCIENCE CENTER CO., LTP.

219 Moo 1, Tambon Chongsarika,
Amphur Pattananikom, Lopburi 15220 Thailand
Environment Condition; Temperature 246 °C % 02 °C
Humidity 825  %RH £ 2.4 %RH
Calibration Place: BETAGRO SCIENCE CENTER CO., L.LTD. ( Water Testing )
219 Moo 1, Tambon Chongsarika,
Amphur Pattananikom, Lopburi 15220 Thailand

Calibration By: Mr.Preecha Phooarsai

Calibration Date: 20 October 2022

The Mathod used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Cerfificate No. 87349 and 97350
The standard for Photometric Certificate No. 9112739 and 103073
The standard for Stray light Ceriificate No. 103141 and 103142
The standard for Spectral resolution Ceriificate No. 103140

{Mr. Preecha Phooarsai) {Mr. Thalemgkeat Poungngam)
Person in charge Authorized signatory

This cerificate is issued the units of measurement according to the Intemational System of Units (SI). It provides lraceability of measurement 1o Intemational or
national standard or other recognized national stendardg laborataries,

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 [evel of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement {GUM).

These resulis may be affected by devialions from specified conditions. The resuits relate only to the lems tested, calibrated or sampled. The report shall not be
reproduced except in full without appraval of DKSH Technotogy Limited.

vk fimomay maTulal 99dn

DKSH Technology Eimited

2533 nuugmiin LYRUNIN LeaKsz T nfsnmsiuag 10260

2533 Sukhumvit Road, Bangehak, Phrakhanang, Bangkok 10260

Phone: +66 2639 7000 Emall: info.calbration@dksh.com  Webslia: www.dksh.comiscientific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C0B-15: 12 Sep 2022
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&= DKSH

Certificate No.: C06220524 Page 2 of 3

Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correcticn Uncertainty
418.61 418.1 0.51 0.13
536.66 536.5 0.186 0.13
637.98 637.9 0.08 0.13
748.48 748.3 0.18 0.13
807.03 807.0 0.03 0.13

Photometric Accuracy {Absorbance)

Wavslength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0600 0.000 0.0000 .0045
0.2899 0.288 0.0619 0.0045
420 nm
0.5170 0.516 0.0010 0.0045
1.0286 1.026 0.0026 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.283 0.0007 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.006 0.0011 0.6045
0.0000 0.000 0.0000 0.0045
0.2487 0.248 0.0007 0.0045
485 nm '
0.4593 0.460 -0.0007 0.0045
0.8322 0.932 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.243 0.0004 0.0045
546.1 nm
0.4649 0.465 -0.0001 0.0045
0.9457 0.844 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.257 0.0000 0.0045
590 nm
0.5035 0.503 0.0005 0.0045
1.0022 1.000 ¢.0022 0.0045
0.0000 0.000 0.0000 G.0045
0.2580 0.256 0.0000 (.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.9713 0.969 0.0023 0.0045

Uit Aatodwe triulall Sda

DKSH Technology Limited

2533 nuudnuin RUNB1RIn (s Teng nTar Rt 10260

2533 Sukhumvit Rogd, Bangchak, Phrakhanong, Bangkok 10260

Phone; +66 2639 7000 Email: info.calibrationg@dksh.com  Website: wwaw.dksh.comiscientific-thailand

Delivering Grawth -~ in Asia and Beyond. CAL-FM-CO6-15: 12 Sep 2022
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WasrdaudnniniasTafunany

afiaiasfie: SPECTROPHOTOMETER su: DRB00O

wafilueu: KSPR2213183

WRAtIlADLASD: 1663352

#91adal (51)

A59Eay (d)

20 Oct 2022 WANTRTBA 20 Oct 2022 MUNHLUG
nd | ludng Und | dnd
General

O 1 AENLSOLAGEY O
0 2. emwdann (gavlddia, mulu-usnadas) 0
[ 3. &t i - iiln 1e309 (On-Off Swicth) )
= 4. 1una (Keypad) 0
O 5 Wia (Display, Screen Contrast) 1

Spectrophotorneter
0 O 6. uswewluvi (Battery Backup) >= 2,5 VDC O |
| . 7. ﬁmuulﬁaﬂmfaummﬁu (Wavelength Control) 0 ]
| 8. muumAAU (Wavelength Check) Ol iii;::iizﬁﬁgm
O 9. wasriuliauas (UV < 3,000 hour) O 214.9 Hours
] 10, Wi eilaus {Visible < 5,000 hour) O 202.6 Hours
= 0 11, gaviamanadinasing (Carousel Module) 0 ml

PH Meler and Conductivity Meler
0 O 12, 8i&aTvse ( Electrode and Connection Cable ) O m
n | 18, swiudsazaiuu Electrode (Level KCI ) I 1
| O 4. dhilafurlate Electrode (Dust Protection Hood) = [
] O 15, adudldnivsnm (Stand) O 0

Turbidimeler
0O O 16.  epuguiisaga (No Sample) 0 N
0 0] 17, sefunisdasadwaaalas (>= 2.5 A 3.0) 0 0

Awlomatic Hirator
| ] 18.  dnw Piston Burettes O O
M O 18.  Function Rinsing and Dosing O O
O O 20.  szuvasruemslazalnsonlssnay [} O

Wnfi/aaluin -

uisn faodsy mATuTsl dada

DKSH Technology Limited

2533 miugein BoRUITIn e Tada nEvmamiung 10260
2533 Sukhumvit Road, Bangchak, Pheakhanang, Bangkok 0260
Fhone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Mr.Preecha Phooarsai

Service Engineer

CAL-FM-R31-03: 20 Jul 2022
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page 10f 2
BETAGRO '
-, =, £ -}
1lszLAus/NENINLATRIND
[ calivration I verification M ereveniive Maintenance O 0thers. e ieressen
instrument Name :_UVAfis Spectrophotometer ID No. :_Ct-5P-03 SIN. -__1743215
Service No.: LABX2202536 Service by HACH Issue date:_ 10 Oct 2022

1 |Visual Inspect Pass Pass
2 |Power Supply ( 200 - 240 VAC) Pass Pass
3 |Self Test Pass Pass
4  [Display and Touch screen Check Pass Pass
5 |Battery Backup Test{ >2.85VDC) Pass Pass
6 |Barcode Test Pass Pass
7  |Lamp Halogen test Pass Pass
8 |Lamp Deuterium test Pass Pass

Instrument checked :

Error list

none

none

Instrument checked :

10 |Blank (0.000 ABS) 0.060 0.000
11 |Wave Length 420 nm (0.547 £ 0.050 ABS) STD_1 0.545 0.548
12 |Wave Length 520 nm (0.569 £ 0.050 ABS) STD_1 0.559 0.563
13 |Wave Lenglh 580 nm {0.588 £ 0.050 ABS) STD_1 0.579 0.581
14 (Wave Length 610 nm (0.550 & 0.050 ABS}STD_1 0.550 0.550
15 |Wave Length 420 nm (1.118  0.100 ABS}STD_2 1.108 1.114
16 [Wave Length 520 nm (1.158 £ 0.100 ABS) STD_2 1.130 1,139
17 [Wave Length 560 nm {1,193 £ (.100 ABS) $TD_2 1.171 1177
18  |Wave-Length 610 nm {1.120 £ 0.100 ABS) STD_2 1,114 1177
19 |Wave Length 420 nm (1.739 & 0.150 ABS) STD_3 1.721 1.731
20 |Wave Length 520 nm (1.777 = 0.150 ABS) STD_3 1.754 1.766
21 |wave Length 560 nm (1.844 * 0,150 ABS) STD_3 1.818 1.825
22 |Wave Length 610 nm {1.731 £ 0.150 ABS) STC_3 1.730 1.733
wiloads 00 AU 01/11/2018 FS-CO0-170
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BETAGRO s
= oy L= =5 =4
UsziiuilszansnIniAsasda
[1 caibration [ Verification F Preventive Maintenance (| Other e
[nstrument Name :_UV/Vis Spectropholometer 1D No.:__CL-SP-03 SIN.:_1743215
Service No.: LABX2202636 Service by.._HACH Issue date:__ 10 Oc¢t 2022

Instrument checked :

Standard Equipment Used

a3

page 2 of 2

Srandard Absorbance Lot No. A2181 Exp date : Jul-24

Digital multi meter SIN : 23452230 Due date : 17-Aug-23
Thermo Hygrometer SIN : 45714635 Due date : 17-Aug-23

date: il "7—\"(]'

Report by:__- date: 9'% h! !4’1 Approved by:

v
(aRien FuWRiuaad) {uggannnnd wnaeng)

Acknowledge by:

1) ARENAN uriuduns date: 28 [z ]an

2) uwifine Wuwgnd cate: ®wfalgt

>

unleAsad 00 Fuwedys o1719/2010

F3-C00-170
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BETAGRO

Vit audimmanaasiunaing 409k (awgd)
Verify Record

Calibration date : 20-Oct-22

nstrument Name : Spectrophotometer IDNo.: CL_SP_03

Wavelength Accuracy

4186 418.1 P
536.66 538.5 0.16 0.13 0.29 P
637.98 637.9 0.08 0.13 0.21 2.0 P
748.48 7483 0.18 0.13 0.31 P
807.03 807.0 0.c3 0.13 0.16 P

Photometric Accuracy {Absorbance)

0.0000 0.000 0.0000 0.0045 0.0045 P
0.2899 0.288 0.001¢ 0.0045 0.0084 P
420 0.02
0.5170 0.516 0.0010 0.0045 0.0055 P
1.0286 1.027 0.0016 0.0045 0.0061 P
0.0000 0.000 0.0000 0.0045 0.0045 P
0.2837 0.283 0.0007 0.0045 0.0052 P
440 0.02
0.5074 0.507 0.0004 0.0045 0.0049 P
1.0071 1.006 0.0011 0.0045 0.0056 P
0.0000 0.000 £.0000 0.0045 0.0045 P
0.2487 0.248 -0.0003 0.0045 0.0042 P
465 0.02
0.4583 0.460 -0.0007 0.0045 0.0038 P
0.9322 0.932 0.0002 0.0045 0.0047 P
0.0000 0.000 0.0000 0.0045 0.0045 P
0.2434 0.244 -0.0006 0.0045 £.0039 P
546.1 0.02
0.4649 0.465 -C.0001 0.0045 0.0044 P
0.9457 0.944 0.0017 0.0045 0.0062 P
0.0000 0.000 0.00C0 0.0045 0.0045 P
02570 0.257 0.0000C 0.0045 0.6045 P
590 0.02
0.503 0.0005 0.0045 0.0050 P
1.000 0.0022 0.0045 0.0067 P

0.000 0.0000 0.0045 0.0045 P
0.256 0.0000 0.0045 0.0045 P
635 0.02
0.4968 0.496 0.0008 0.0045 0.0053 P
0.9743 0.969 0.0023 0.0045 0.0068 P
wilamfad 00 fufhTeru\ 01/06/16 FS-C00-140



A

BETAGRO

Verify Record

U audinuneanfiuniing 440a [mwyd)

nstrumeni Name : Spectrophotometer IDNeo.: CL_SP_03 Calibration date:  20-Oct-22
0.0000 {.600 0.0000 0.0c80 0.0080 P
253 0.02
0.7361 0.737 -0.0009 0.0080 0.0071 P
0.0000 0.000 0.0000 0.0080 0.0080 P
257 0.02
0.8585 0.855 0.0035 0.0080 0.0118 P
0.0000 0.000 0.0000 0.0680 -0.0080 P
313 0.02
0.2861 0.290 -0.003¢9 0.0080 0.0041 P
0.0000 0.000 0.0000 0.0080 0.0080 P
350 0.02
0.6378 0.534 0.0038 0.0080 0.0118 P
Stray light*
e
260.67 £0.11 am 1.854
391.7£0.11 nm 3017 1.8 1.745
wanemn  (fuansaseadnduasiitughusiesfiflugliuasdasin muty Certiicate MmNt %T < 1
WY Abs >2 #i 1 am. (3aflay 1 wavelengtn) fadunsiiaslidn avnssnuiunisdad > 1 wave length
nadidniiag 1 wave length azlainssnumnidn Wailguansasuifisuusiaz wave length Urznauntsiansen
Spectral Resolution
Standard wavelength (nm} 268.73 266.77 1.38 2.00 Pass
UUC:wavetength (nm) 268.3 266.4
Std. Absorbance (A) 0.4237 0.2501
Absorbance (A) 0.384 0.278
WHIEME  The spectral bandwidth of Std. at 2 nm and UUC &t 2 nm
Certificate Nt C06220525
Certificate By DKSH
Report by:J date: l'-?’, ’2’,"7* Approved by: date:_2% } 14 \"i'l .
(AR FNAmULN ) (ugyannnsed wAena)
Acknowledge by:
1) ARENT windung date; 28 /”7'10—
2) tudine Wawgna date:__ 8o [12len
uHluad 0o SuRAlE 01706016 FS-C00-140
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HACH COMPANY

L5 101 wamand tlvenatng) d1dn | orens & Voasud & 3 11 Fufl 3 10vf 7354 uusSuafund traeranmy mamnaas TRWHY 10250
CIO AB Sciex {Thailand) Limited | Building D Room No. D3 11, 3™ Fioor, No, 735/4, Srinakarin Rd., Pattanakarn, Suanluang, Bangkok 10250
Phone +66 (02) G26-3529 | Fax +66(02) 026-3572 | www.sea.hach.com | Tax iD. 0105552107330
Ref. Job Number ; LABX2202636

Test Report
Customers : BETAGRO SCIENCE CENTER CQ.LTD.
Equipment . Spectraphotometer Manufacturer : HACH
Controller Model : O brsooo DR6000 Controller Serial No. L 1743215
Date of test : 10 Oct 2022 Period : 11
Environment temperature :  26.4 °C Humidity o 581 %RH
Resuits
Instrument Checked
fterm Characteristic Before After Remark
1 Visual Inspect M pass [ Fal M pass OO Fail
2 Power Supply { 200 — 240 VAC) 225 vDC 2225 VDG
3 Self-Test M pass O Fa Pass [  Fail
4 Display and Touch screen Check Pass 1  Fal M pass O Fa
5 Battery Backup Test (>»2.85VDC ) 3.027 vDC 3.027 VDo
6 Barcode Test Bl Pass [ Fal | BI Pass [ Fail
7 Lamp Halogen Test pass [ Fail Bl pPass [ Fail
8 Lamp Deuterium Test B Pass [0 rFail | B pPass O Fan
Waming and Error Checked
tem Event Before After
9 Error list None None
O O
Ch i i
ltem Characleristic Before After Remark
10 Blank {0.000 ABS ) 0.000 ABS 0.000 ABS
11 Wave Laength 420 am { (.547 + 0.050 ABS ) STD1 0.545 ABS 0.549 ABS
12 | Wave Length 520 nm { 0.569 + 0.050 ABS } STD1 0559 ABS 0.563 ABS
13 Wave Lenglh 560 nm ( 0.588 + 0.050 ABS ) STD* 0.579 ABS 0.581 ABS
14 Wave Length 610 nm ( 0.550 + 0.050 ABS ) STR1 0.550 ABS 0.550 ABS
15 Wave Length 420 nm { 1.119 + 0.100 ABS ) STD2 1.105 ABS 1114 ABS
16 Wave Length 520 am ( 1.158 £ 0.100 ABS ) STD2 1.130 ABS 1,139 ABS
17 Wave Length 560 nm { 1.193 % 0.100 ABS ) 5TD2 1.171 ABS 1477 ABS
18 Wave Length 810 nm { 1.120 + 0.100 ABS ) STD2 1.114 ABS 1117 ABS
19 Wave Length 420 nm ( 1.732 + 0.150 ABS ) STD3 1.721 ABS 1.731 ABS
20 Wave Length 520 nm { 1.777 £ 0.150 ABS ) STD2 1.754 ABS 1.766 ABE
2] Wave Length 560 nm { 1.844 + 0.150 ABS ) STD3 1.816 ABS 1.825 ABS
22 Wave Length 610 nm (1.731 2 0.150 ABS ) STD3 1.730 ABS 1.733 ABS
Summary of chacked
instrument.ggn work normally and efficien Fasfledheninsovinanisng

[0 The instrument can work but it's requlring to maintenance. (1e3asfiairatmsnvieniduasaninsdny

LI The instrument could not work it's requiring to repair. (aSasfladaluismnsovne LAbasdoinisteniieg




HACH COMPANY

iy wafl wimend pisminaleoy S | 80ans 6 vaaedt £ 3 11 T 3 1wl 7354 ouunSunSund LUWRMIMT LOFINREN NNy 10250
CIO AB Sciex (Thailand) Limited | Building D Room No. D3 11, 37 Floor, No. 735/4, Srinakarin Rd., Pattanakarn, Suanluang, Bangkok 10250
Phone +66 (02} 026-3529 | Fax +66(02) 026-3572 | www.sea.hach.com | Tax 1D, 0105552107330
Ref. Job Number ; LABX2202636

Standard Equipment Used

Equipment Equipment 1.D.
Standard Absorbance Lot No, A2181 Exp date : Jul24
Digital multi mater SIN : 23452230 Due date : 17-Aug-23
Thermo hygrometar SIN : 45146335 Due date : 17-Aug-23

Test By Approved by

{ Mr. Monthian Bodnchaiwattana } { Mr. Suanun Sartyangkool )

Position : Service Engineer Section Head Position : Assistant Service Division Manager

Be Right™
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Q&_‘I—’/_’//’,
Sg .‘-,: " . . .
Hacark Certificate of Calibration
"4,,,::/5“\“\,\\“
R5C-TISI-TIS 17025
Callbrtion 0387
Equipment: SPECTROPHOTOMETER Certificate No.: C08220525
Model: DR&000 Issued Date: 22 October 2022
Serial No, (or ID.); 1743215 (CL_SP_03) Job No.: KSPR2213184
Manufacturer: HACH Page: 1 of 8
Condition: In Condition
Customer: BETAGRO SCIENCE CENTER CO., LTD.
219 Moo 1, Tambon Chongsarika,
Amphur Pattananikom, Lopburi 15220 Thailand
Environment Condition: Temperature 247 °C + 0.2 °’C
Humidity 628  %RH % 27  %RH
Calibration Place: BETAGRO SCIENCE CENTER CO., LTD. ( Water Testing )
218 Moo 1, Tambon Chongsarika,
Amphur Pattananikom, Lopburi 15220 Thailand
Calibration By; Mr.Preecha Phooarsai
Calibration Date:; 20 October 2022
The Method used: in house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is fraceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starmna Scientific Limited.
The standard for Wavelength Certificate No. 97349 and 97350
The standard for Photometric Cerificate No. 9112739 and 103073
The standard for Stray light Certificate No. 103141 and 103142
The standard for Spectral resolution Certificate No. 103140
{Mr. Preecha Phooarsai) (Mr. Thalemgkeat Poungngam)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units {S1). It provides fraceability of measurement to internationat ar
national standard or other recognized national standard laboratories,

The measurament unceriainty stated is the expanded uncertainty which is cbtained from the standard uhcertainty multiplied by the coverage factor (k=2) te
provide a level of canfidence of approximately 95%. It Is determined in accordance with the Guide ta Expression of Uncertainty in Measurament (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 appraval of DKSH Technology Limited.

ulin fitaomey maTutal 4178

DKSH Technolegy Umited

2533 oungaaim wunenan wamssTaae npanviimauay 10260

2533 Sukhumvit Road, Bangehak, Phrakhanong, Bangkak 10260

Phone: +56 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15; 12 Sep 2022
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%2 DKSH

Certificate No.: C06220525 Page 2 of 3
Calibration Resuits:
Without Adjustment
Wavelsngth Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelsngth Unit Under Calibration Correction Uncertainty
418.61 418.3 0.31 0.13
536.66 536.3 0.36 0.13
637.98 637.4 0.58 0.13
748.48 748.2 0.28 0.13
807.03 808.7 0.33 0.13
Photemefric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.6000 0.0045
0.2899 0.288 0.0619 0.0045
420 nm
0.5170Q 0.518 0.0010 0.0045
1.0286 1.027 0.0018 0.0045
0.6000 0.0C0 0.0000 0.0045
0.2837 0.283 0.0007 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.006 0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.249 -0.0003 0.0045
485 nm
0.4593 0.460 -0.0007 Q.0045
0.9322 0.932 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.244 -0.0008 0.0045
546.1 nm
0.4849 0.465 -0.0001 0.0045
0.9457 0.944 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.257 0.0000 0.0045
590 nm
0.5035 0.503 0.0005 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.6000 0.0045
0.2560 0.256 0.0000 0.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.9713 0.96% 0.0023 0.0045

uten fimadiay mATuTal 4R

OKSH Tachnology Limited

2533 nuuFLatn LYIHIIN PanTEu? nTuIWIIERS 10260
2533 Sukhumvit Road, Bangehak, Phrakhanang, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Wabsita: www.dksh.coméscientific-thaitand

Delivering Growth - in Asia and Beyond.

CAL-FM-CO06-15; 12 Sep 2022
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Certificate No.: C06220525 Page 3 of 3

Calibration Results:

Without Adjustment
Photometric Accuracy (Absorbance)
Wavslength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235nm
0.7361 0.737 ~0.0009 0.0080
0.0000 0.000 0.06000 0.0089
257 nm
0.8585 0.855 0.0035 0.0080
0.0400 0.000 0.0000 0.0080
I3 nm
0.2861 0.290 -0.0039 0.0080
0.0000 0.000 0.0060 .0080
350 nm
0.6378 0.634 0.0038 0.0080
Stray light*
Standard: cuf-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
260,67 +/~0.11nm 260.7 1.4 1.854
391.7 +- 041 nm 391.7 1.8 1.745

Spectral Resolution *

Nominal Concentration 0.02 % vivy Peak Trough Ratio SBW
Standard Wavelength { nm ) 268.73 266.77 1.38 2.00
UuC: Wavelength (nm) 268.3 266.4
Std Absorbance ( A) 0.4237 0.2591
Absorbance ( A) 0.384 0.279

* Calibration Marked " Not TIS! Accredited "in this Certificate have been included for completeness.

The End of Certificate

uidn Riosicyr maTulal s

DKSH Tachnolegy Umited

2533 AUEAFIOIM UWANNUHRIR 1IRN IS Tous nqunrsnua 10260

2533 Sukhumwvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000 Email: info.calibration@dksh.com  Website: www,dksh.comiscientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Undi | “biné undi | Widnd
General

| 1. AmANYsolAga O
0 2, arwaearn ( davlddiadt, solu-uaniadas) O
O 3. & a - s tadoe (On-OFf Swicth) 0
O 4. 1una (Keypad) O
| 5 PEEn) (Display, Screen Contrast) 1

Spectrophotometer
O Cl 6. usewiulwuh (Battery Backup) >= 2.5 VDC - O
= o 7. dmvidanaimaadu (Wavelength Control) M M
O 8. auumMAlu (Wavelength Check) O izzz:r::iﬁ:ﬁ
I 9. umawrindauas (UV < 3,000 hour) | 190.1 Haurs
O 10, uvssrimdiaus (Visible < 5,000 hour) O 75.5 Hours
O O 1. weviauaiasiiagts (Carousel Module) O 0

PH Meter and Conductivity Mefor
| O 12.  Adanin ( Electrode and Connection Cable ) 0 [
O ] 13, swiudsazanyu Electrode (Level KCI) O O .
0 [ 14.  shilafudans Electrode (Dust Protection Hood) ] O
1 [ 15, wduiidaings (Stand) O [

Turbidimefer
O 0 16.  enAmauicngs (No Sample) 0] 0
0O O 17, swiumsdaeEeaaa (>= 2.5 Lidu 3.0) m O

Automatic titrator
I O 18.  #nw Piston Burettes O I
O | 18.  Fungction Rinsing and Dosing O O
. 0O 20.  ssuuvaEHaWuazalnsolssnay . 0O

WGt ¢

udtn fualamos wATuTal i
DKEH Technology Limited

2533 auuggedm Wiy i vuanss T rpmREmngRs 10269
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2625 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-hailand

Delivaring Growth - in Asia and Beyond.

Mr.Preecha Phooarsai

Service Engineer
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BETAGRO

Gn‘ifouﬁﬂﬂ’ﬂﬂ15ﬂ3uﬁﬂﬂ1ﬁu1ﬂilﬂgﬂﬂl!ﬁl Page: 1/1

Name of Glassware : Glass Burette Calibartion Range : 1 mL
Description : Brand : Witeg Class : . A

Clapacity : 10 mL Tolerance:  0.02 mL

Serial No, : CL-GB10-8 0.98 - 1.02 mL

Measurement data

Thermometer Serial No.: CL-TH-01 Volume of glassware at 20 “C,VN=(IL-IE)Z : Verified date : 26/12/2022
Balance Serial No.: 1126481314 (CL_EB_01) Capacity ; 220 g
Room Temperature: 25 OC Relative Humidity: 54 % Barometric Pressure: 1004 hPa
Records : Measured water temp. : 23 °c Corrected water temp.: 23

Z at corrected water temp. : 1.0035

Identification No.
1 2 3 4 5 6 7 8 9 10

Wi, of empty flask (Ip).g 369345 | 37.9379 | 38.9321 39.9371 40,9368 | 419319 | 42.9328 | 43.926] 44,9240 | 459165
Wt. of flask and water (I ).g 37.9379 | 38.9321 39,9371 40.9368 | 41.931% | 42,9328 43.9261 44,9240 | 459165 | 469149
Wt. of water (I, -Ip).g 1.0034 0.9942 1.0050 0.9997 0.9951 1.0009 0.9933 0.9979 0.9925 0.9984
Volume of glassware at 20 ‘c,mL| 1.0069 0.9977 1.0085 1.0032 0.9986 1.0044 0.9968 1.0014 0.9960 1.0019
Average volume, mL 1.0015 Pass
Ananeey : T - ib[ \'l] 17
o il w (12(n
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Name of Glassware : Glass Burette Calibartion Range : 5 mL
Description : Brand : Witeg Class : A

Capacity : [0 mL Tolerance : 0.02 mL

Serial No. : CL-GB10-8 4.98 - 5.02 mL

Measurement data

Thermometer Serial No.: CL-TH-01 Volume of glassware at 20 uC,Vz,,=(1[_-1,;)Z t Verified date ; 26/12/2022
Balance Serial No.: 1126481314 (CL_EB _01) Capacity : 220 g
Room Temperature: 25 c'C Relative Humidity: 54 % Barometric Pressure: 1004 hPa
Records : Measured water temp, ¢ 23 °c Corrected water temp.: 23

Z at corrected water temp. : 1.0035

Identification No.
1 2 3 4 5 6 7 8 9 10
Wt. of empty flask (I, 37.0117 | 42.0040 | 46.9805 | 51.97I3 56.9543 | 61.9475 66.9311 719222 [ 769079 | B81.8986
Wwt. of flask and water (I)),g 420040 | 46.9805 51.9713 56.9543 61.9475 | 66.9311 719222 t 76.9079 | B81.8986 | 86.8864
Wt. of water (I,-1.),g 4.9923 4.9765 4.9908 4.9830 49932 49836 4.9911 4.9857 49907 49878
Volume of glassware at 20 'C, mL|  5.0098 4,9939 5.0083 5.0004 5.0107 5.0010 5.0086 5.0031 5.0082 5.0053
Average volume, mL 5.0049 Pass
ey : il = !*2/1,
o - Fol o 12 (10
uitandsd 00 Tl 01/04114 FS-C00-126
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BETAGRO
FI'I‘SN‘iTNﬁﬂNﬁﬂ15“3““3”1]%31161‘5!?1%90!!5’3 Page: 1/1

Name of Glassware : Glass Burette Calibartion Range : 10 mL
Description : Brand ; Witeg Class : A

Capacity : 10 mL Tolerance : 0.02 mL

Serial No. : CL-GB10-3 9.98% - 10,02 mL

Measurement data

Thermometer Serial No.: CL-TH-01 Yolume of glassware at 20 °C,V2°=(IL-IE)Z : Verified date : 26/12/2022
Balance Serial No.: 1126481314 (CL_EB _01) Capacity : 220 g
Room Temperature: 25 c‘C. Relative Humidity: 54 % Barometric Pressure; 1004 hPa
Records : Measured water temp. @ 23 °c Corrected water temp.: 23

Z at corrected water temp. : 1.0035

Identification No.
1 2 3 4 5 6 7 3 9 10

Wt. of empty flask (I.),g 37.0193 | 46.9907 56.9648 66.9371 76.9064 371705 § 47.1402 57.1220 | 67.1028 77.0768

Wt. of flask and water (I ),g 46.9907 56.9648 66.9371 76.9064 36.887% | 47.1402 57.1220 67.1028 770768 87.0479

Wt. of water (I -1.).g 9.9714 9.9741 9.9723 9.9693 0.9815 9.9697 9.9818 9.9808 9.9740 9.9711

Volume of glassware at 20 'C, mL| 10.0063 10.0090 10.0072 10.0042 10.0164 10.0046 10.0167 10.0E57 10.0089 10.0060

Average volume, mL 10.0095 Pass
dnoniaten i aplizlre
doyia i 71 hy,[ N

ar A a
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CALIBRATION LABORATORY CO.,LTD.

\___,/

\\\\

ANSE Natlsnal Accreditation Boatd
e e

2/10-11,14, 35 Sof Prasert Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

i

Tel, 02-578.0353-4 Fax: 02-578-2672  wwcaHaborelonyoom  Emallsake@eatibooyoon % sy e ©
100750 17036
CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE : ANALYTICAL BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : ED220S8
SERIAL NO. : 2260376¢[CL-EB-05]
CLID. NO. H 362300473
JOB CONTROL NO. : 230308024862

CUSTOMER : BETAGRO SCIENCE CENTER CO,, LTD,
219 MOO 1, CHONGSARIKA, PATTANANIKOM,
LOP BURI 15220, THAILAND

DATE OF RECEIVED : 08 March 2023 DATE OF ISSUED : 3¢ March 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co,, Lid.

Calibrated By : Sornchai Rattanangam

Calibration Engineer

Approved By : Mongkol Yotsoontom

Authorized Signatory
30 March 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units (S1)

Certificate No. Q23624862

F3-011-04/01-12 pagelof 3

@dccalibration
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CALIBRATION LABORATORY CO,LTD. & “g

ANEE National Accreditation Boare

2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrac, Bangkok 10230

JE(

ey
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboralory.com  E-mal:sale@cal-laboratory.com i//-/:%\é S v

L , Felot™ CALIGRATION AND
( ( . DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

1I50/IEC L7025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ANALYTICAL BALANCE
MANUFACTURER : SARTORIUS

MODEL /TYPE t ED220S

SERIAL NO, : 22603760[CL-EB-05]
LOCATION SITE : CHEMICAL LABORATORY
DATE OF CALIBRATION : 25 March 2023

ENVIRONMENT CONDITIONS :
Temperature : 24 *°C to 25 °C Relative Humidity : 48 % te 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED : : -
1. Weight Set, Mettler Toledo Class F1 S/N. 158910.
2. Weight Set, N/A Class F2 §/N. MNOPL103037, MNOPL103040, MNOPLI103041.

TRACEABILITY :
1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0197-22, Due Date 01 December 2023.
2, The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No.Q22017308, 922027738, Due Date 03 March 2024, 24 March 2024,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for 2 normal distribution corresponds to a coverage probability of approximately 95%. It has

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

Certificate No. Q23024862
F3-011-04/01-12 page2of 3
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210-11,14,55 Sol Prasert Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-03534 Fax: 02-578-2672  www.calaboratery.com  E-mail:sele@cal-Habaratory.com ?’ﬁ‘: iW
CLC T S
Accredited ACDM-2814
180 /IEC 17026
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X ) without adjustment { ) adjustment
CALIBRATION DATA
1. Error of indications
Nominal Test Value Cenventional mass Display Value Error of Uneertainty
Coverage factor &
(g) (e) (g) Balance ( g) * ()
Unload 0.00 0.00 0.00 0.001 2,00
0.10 0.10 0.10 0.00 0.006 2,00
200.00 200.00 200.00 0.00 0.006 2,00
400.00 400.00 400.00 0.00 0.006 2,00
600.00 600.00 600.00 0.00 0.006 2,00
300.00 800.60 800.00 0.00 0.006 2,00
1006.00 1000.00 1060.00 0.00 0.006 2,00
1200.00 1200.00 1200.00 0.00 0.007 2,00
1400.00 - 1400.00 1400.00 .00 0.007 2,00
1600.00 1600.00 1600.00 0.00 0.014 2,00
1800.00 1800.00 1800.00 0.00 0.015 2,00
2000.00 2000.00 2000.00 0.00 0.017 2,00
2. Repeatability of indications
Nominal Test Value { g ) Standard Deviation of Reading (g)
2000.00 0.000
3. Effect of eccentric application of a load on the indication
3 1 4 I:]
2 5
Display Value (£) Maximum Difference of
Nominal Test Value (g) .
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
1600.00 1000.00 1000.01 999.99 999.98 1600.00 0.02
Note. The Scope of Accredited ANARB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
#a# End of Certificate #f#
Certificate No. Q23024862
F3-011-04/01-12 page 3 of 3

@clccalibration
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Callbration Certificate ID
TH2070-110-110823-ACC-TH

Mettler-Toledo (Thalland) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260
+662 723 0382
MT-TH.ServiceSuppori@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: Betagro Science Center Co., Ltd. e
Address: 219 Moo 1, Chong Sarika i R ——
Clty: Phatthana Nikhom - Contact: Adirek Simputtanawong N
Zlp / Postal: 15220 » s g o
State / Province: Lopburi ~
Order Number: : T
AVHERIERAN A0
0332935364
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument i
Model: XS204 L ______ Asset Number: CL_EB_08 o
Serial No.: B108115333 Terminal Model: SAT .
Bullding: N/A Terminal Serlal No.: B108115333 o
Floor: 2 Terminal Asset No.: N/A
Room: WATER WEIGHING
: 1 220g 0.0001 g
Procedure
Callbration Guldeline: EURAMEI cg-18 v. 4.0 (11/2015) _—
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

As Found Start: 25.1 °C End: 25.4 °C Start: 72.1 % End: 69.8 %
As Found Calibration Date: 08:-Nov2023 Gallbrator:
As Left Callbration Date: NA —— e
Issus Date: 10-Nov-2023 Sompong Nonting
Approved Signatory:

Technical Manager / Head of Calibration Center’

Software Version: 1.23.2.126
Report Version: 2.17.14
Form Number: F103C

© METTLER TOLEDO

written permission of the issuing calibration laboratory.

Page 10of 5

This is an original document and may not be partially reproduced without the
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Calibration Certificate ID METTLER TOLEDO Service

TH2070-110-110823-ACC-TH

Measurement Results

Repeatability

 AsFound O As Found
O AN o SRR L A AN _i‘ ., ) ) :
1 ; 100.0000 g ; N/A | hmleh { (Test Point)
T { 25d
2 | 100.0000 g N/A |
10 4d- 2
3 100.0000 g N/A [
4 100.0001 g N/A 3d:
5 100.0000 g N/A 2d
6 100.0000 g N/A | 8 14 4
7 100.0001 g ‘ N/A ' S 3
8 100.0000 g N/A Y X
9 100.0000 g N/A P
10 100.0000 g ‘ N/A :
8 4
Standard
Deviation 0.00004 g N/A
7 5
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
| 3 4
1 100.0000 s CONA
_ So— 0d 1d
2 100.0000 g N/A :
3 100.0000 g : N/A ; i |
4 100.0001 g N/A |
5 | 100.0001 g , N/A | od 1d |
_ , WE 5 |
Maximum | | | ]
Deviation 0.0001 g : N/A As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.23.2.126 © METTLER TOLEDO Page 2 of 5
Report Version: 2.17 14 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Calibration Certificate ID
TH2070-110-110823-ACC-TH

METTLER TOLEDO Service

Error of Indication

parod

| ReforenceValue | Indcation | __Enrorof Indication | __ Expanded Uncertainty __ | _k_
1 | 0.0000 g ' 0.0000 g ‘ 0.0000 g 0.10 mg 2
| 2 0.1000 g 0.1000 g 0.0000 g 0.12 mg 2
| 3 1.0000 g 1.0000 g 0.0000 g 0.12mg 2
4 2.0000 g 2.0000 g 0.0000 g 0.12 mg 2
| 5 | 5.0000 g 5.0000 g 0.0000 g 0.13mg L2
6 10.0000 g 10.0000 g 0.0000 g 0.13mg 2
| 7 20.0000 g 20.0000 g 0.0000 g 0.14 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 | 100.0000 g 100.0000 g 0.0000 g 0.23 mg 2
L 10 | 150.0000 g 150.0000 g 0.0000 g 0.34 mg 2
[ 11 ] 200.0001 g 200.0001 g 0.0000 g 0.38 mg 2
E ' As Found
® AsLeft
= P o S N
? o
§
. PSS S S
. PE NN _T TUNNS TSI SR .
£
=
s
wo T

Calibration Points [g]

200

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k£ — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

The resulis of this calibration certificate relate only to the calibrated item.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory,

Waelght Set 1: OIML E2

Weight Set No.:

Certificate Number:

Thermo Hygrometer
Equipment No.:

Certificate Number:

WS01

Date of |ssue:

182670

Calibration Due Date:

IN285

Date of Issue:

SG-H-00261/66

Calibration Due Date:

24-Nov-2022

23-May-2024

21-Mar-2023

20-Mar-2024

Software Version: 1.23.2.126
Report Version: 2.17.14
Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 3 of 5



Galbraton Certfcae D METTLER TOLEDO Service

TH2070-110-110823-ACC-TH

Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration labaratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.2.126 © METTLER TOLEDO Page 4 of 5
Report Version: 2.17.14 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



s METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-106/K B
Temperature range on site for the evaluation of the measurement uncertainty in use: 3K S
Linearization of Uncertainty Equation

1| 0.0001g 2209 Us = 0.12 mg + 0.00398 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty In Use for Varlous Net Indications (Examples)
ca chietIndication .

0.0220 g 0.12 mg | 0.55% g N/A N/A
0.2200 g 0.12 mg i 0.055% | N/A 1 N/A
2.2000 g 0.13 mg 0.0059% ‘ N/A ‘ N/A
22,0000 g | 0.21mg 0.00094% | N/A N/A
220.0000 g j 1.00 mg 0.00045% N/A N/A
g orsl £
g
g | 5
2 | 3
2 | o 1 \
< [ i
Weighing Range [%] Reading [g]
As Found As Left
Software Version: 1.23.2.126 ©® METTLER TOLEDO Page 5 of 5
Report Version: 2.17.14 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Callbration Certlificate: METTLER TOLEDO rj ‘jl\/ 5() e

TH2070-110-110823-ACC-TH
GWP? Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: As Found As Left No adjustments/modifications made. As Left results

correspond to As Found.

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.1000 g Safety Factor: 2

Safe Welghing Range

Relative Measurement Uncertainty {%]

Measurement Uncertainty

Wesghing Tolerance 1%

Safe To Weigh

Weighing Range [g] Capacity

00001 g 001174 ¢g 01000g
Readabdity Smallest Net Weght
Mersmum
Weight
Determined

While the values in this graph reflect the aclual calibration resulls, the measurement uncerlainty curves are simply a visual representation, This graph reflects As Left testing, unless only As Found
was performed,

Software Version: 1.23.2.126 © METTLER TOLEDO Page 1 of 4
Report Version: 2.17.14 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Callbratlon Certlficate:
TH2070-110-110823-ACC-TH
GWP¥ Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

_ Miimum weights or iferent weghing tolerances and safety factors ___________

N Safety Factor
Tolerance | 1 2 ‘ 3 ? 5 10

0% 0.11785g 0.23664 g 0.35639 g 0.59881 g 1222449

0.2% 0.05881 g 0.11785 g 017713 g 0.29640 g 0.50881 g

05% 0.02349 g  0.04703 g 0.07060 g 0.11785 g 0.23664 g

1% ool74g 0.02349 g 0.03526 g 0.05881 g 0.11785 g
2% 0.00587 g 0.01174 g 0.01762 g 0.02937 g 0.05881 g |
5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 002349 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

M|n|mumw9|ghfordmrmtw9]ngnoesandsafgty .. e RS

Safety Factor
| Tolerance 1 2 3 5 10

0% 0.11785g 0.23664 g 0.35639 g 0.59881 g 1.22244 g
0.2% 0.05881 g 0.11785 g 017713 g 0.29640 g 0.59881 g

0.5% 0.02349 g 0.04703 g 0.07060 g 5 0.11785 g 0.23664 g

1% 0.01174 g C002349g 0.03526 g 0.05881 g 0.11785g

2% 0.00587 g 0.01174 g 0.01762 g 0.02937 g 0.05881 g

5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02349 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum welght values In above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDQ is not responsible for the definition of the process requirements.

© METTLER TOLEDO Page 2 of 4

This is an criginal document and may not be partially reproduced without the

Software Version: 1.23.2.126
Report Version: 2.17.14

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Gallbration Certificate: MET'"_ER TOLEDO S@r\/m@

TH2070-110-110823-ACC-TH
GWP® Certificate

Measurement Results
Results Summary

_Repeatabity

AsFoud ' v Y v

I 2 v Y

XK =Failed

1, = Safety Factor not met

Repeatability

Test Load: 100 g

_ CortrolLimt_

7 0.00005 g F
0.2% ‘ 0.00010 g v

0.5% 0.00025 g ; v g
: 1% 0.00050 g - ‘ v | v
2% 0.00100 g ; v v
5% 7 0.00250 g v v

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

0.1000 g
00

0.0001g 0.0001 g

| 0.5000 g ‘
2% 1.0000 g
5% 2.5000 g

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

Software Version: 1.23.2.126 © METTLER TOLEDO Page 3 of 4

Report Version: 2.17.14 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Callbratlon Certlficate:
TH2070-110-110823-ACC-TH
GWP® Certificate

Error of Indication

METTLER TOLEDO Service

As Found

Referencs Value |_

' Contm C ' II.I;h far va-ﬁ'ous.i;ve'!gh!ng

R

[iaa; . 0.5%
0.0000 g 0.0000g |  NA NA | NA | N N/A NA |
20.0000 g 00000g | 0.0100g 002009  00500g | 04000g | 0.2000g 05000
''''' 50.0000 g 0.0000g | 002509 0.0500 g 012509 | 02500 | 0.5000g 1.2500 g
100.0000 g 0.0000g | 00500g 0.1000 g 025009 | 050009 1.0000 g 2.5000 g
150.0000 g 0.0000 g 00750 g 0.1500 g 037509 |  0.7500g 1.5000 3.7500g
| 200.0001g | 0.0000g 04000g | 020009 | 05000g | 10000g | 20000g 5.00009 |
S e Vv v v v v

Report Version: 2.17.14

Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

0.1%
© 0.0000g © 0.0000g CNA NA
20.0000 g 0.0000 g 0.0100 g 0.0200 g 005009 | 010_6{;9 g 0.2000 g 0.5000 ¢
50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
100.0000 g 0.0000 g 0.0500 g 0.1000 g 0.2500g | 0.5000g 1.0000 g 2.5000¢g
150.0000 g 0.0000 g 0.0750 g 0.1500g | 0.3750¢g 0.7500 g 1.5000 g 3.7500g |
2000001g | 00000g 010009 | 020009 | 08000g | 10000g | 200009 | 500009 |
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
Software Version: 1.23.2.126 © METTLER TOLEDO Page 4 of 4
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ASIA MEDICAL AND
AGRICULTURAL LABQRATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALBRATION D152

CERTIFICATE OF CALIBRATION Page 10f 3
Certificate No. : 23102707

Sample Code : 23-37664-008
Customer : Betagro Science Center (Lopburi)
219 Moo 1, Chongsarika, Pattananikom,
Lopburi 15220
Location of Calibration : Betagre Science Center (Lopburi)

(WATER TESTING 2)

Equipment : Liquid bath (Water bath)

Manufacturer : Memmert Model : WNE45

Serial No. : L716.0051 ID No. : CLWBOS

Date of Receipt : 08 September 2023 Date of Calibration : 08 September 2023

Condition of Calibration

1. Environment 11 Ambient temperature : Maximum 258 °¢C ;. Minimum 248 °¢
1.2 Relative humidity : Maximum 691 % ; Minimum 53.0 %
1.3 Line voltage supplied : Maximum  227.8 VAC  ; Minimum 221.8 VYAC

2. Calibration method
In-house method WI-CL-023 based cn ASTM E 715-80: 2001,

3. Reference standard instrument
Instrument D No. Certificate No. Due Date

Data acquisition with sensor LB-DA-11 (RTD-208 to RTD-212) 22126916 07 Decernber 2023
{(RTD-Pt100)

4. This certificate is traceable to the international system of unit {S! Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal

Calibrated by Mr. Nophanon Anusak Approved by {Ms. Pawana Pan-on)
Scientist Signed for Director

Issue date 11 September 2023

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is apptied only to the above calibrated item and was found accurate as shewn on date and place of calibration only.

This Certificate is issued in accordance with the conditions of aceraditation 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 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 Asia Medicat and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladprao Road, TEL 02-518-2422 CONTACT@AMARC.CO.TH

Phlabphia, Wang Thenglang, Bangkek 1031G FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-N14 Rev.01 Effective Date. 15/10/21
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ASIA MEDICAL AND
i AGRICULTURAL LABORATORY
AND RESEARCH CENTER
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MNSC-TISI-TIS17025

CALIBRATION 0152
REPORT OF CALIBRATION Page 20of 3
Certificate No. : 23-102707
Sample Code : 23-37664-C08
' Results of Calibration
Resolution : 01 °¢C
1. Reporting of Temperature
Calibration uuce uuc* Measured temperature at each positions (°C) Uncertainty Coverage
point (°C) setting (°C) '} reading (°C) #1 #2 43 #4 # 5Ref + (°C) factor k
92.5 92.5 92.5 92.064 91.987 91.804 91.853 91.973 0.7 2.00
2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C})
92.5 0.082 Q.27 0.382

Notes
UUC* = Unit Under Calibration

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.09 Fffactive Data 1541041

FM-CL-018
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

I, S
NSC-TISI-TIS17025
CALIBRATION ©152

REPORT OF CALIBRATION Page 30f 3
Certificate No. : 23-102707

Sample Code : 23-37664-008

‘Results of Calibration

Top View

Notes

1. Sensor installation locations
1.1 Place five calibrated temperature sensors in the unloaded
water bath with diffuser plate in place and at lowest position

and water level approximately 38 mm from the top.

1.2 Locate one sensor in each of the four corners of the bath T
[Sontrated

approximately 50 mm from each wall and midway between

the diffuser plate and the water surface.
1.3 Locate the fifth sensor within 25 mm of the geometric center
of the bath.
2. The quoted uncertainty includes" Stability of bath and loading

effect in bath at 20% of uniformity ".

? -

Waler surface

3. Uniformity - the maximum difference of measured

Midway between
the diffuser plate

and the water
surface

Ciffusar plate

temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time.

4. Stability - one-half of the greatest maximum difference of

measured temperatures at any one sensor. Front View
5. Overall variation - the difference of the maximum and the Figure: Example of sensor
minimum measured temperatures throughout observation time. installation Positions
6. UUC* reading - the average reading of indicating device that forms the integral part of the bath.
7. Controlled circulation or stirrer moter setting :  N/A
8. Cooling system : N/A
9. Calibration results without adjustment.

The resuit expanded uncertainty of measurerment U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds

o a coverage probability of approximately 95%. The standard ungertainty of measurement has been determined in accordance with UKAS M3G03.

- End of Report -

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21

361 Sci Ladprao 122, Ladprao Road, TEL 02-516-2422
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-018 Rev.09
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ASIA MEDICAL AND
AGRICULTURAL LtABORATORY
AND RESEARCH CENTER

NSC-TISE-TIS17025
CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 10f 3
Certificate No. : 23-102708

Sample Code : 23-37664-009
Customer : Betagro Science Center {Lopburi)
219 Moo 1, Chongsarika, Pattananikom,
Lopburi 15220

Location of Calibration : Betagro Science Center (Lopburi}
(WATER TESTING 2)-
Equipment :  Liguid bath (Water bath)
Manufacturer :  Memmert Model : WNE45
Serial No. : LN7.0m8 ID No. : CLWwB1O
Date of Receipt : 06 September 2023 Date of Calibration : 086 September 2023

Condition of Calibration

1. Environment 1.1 Ambient temperature ’ : Maximum 258 °¢ ; Minimum 248 °c
1.2 Relative humidity : Maximum 691 % ; Minimum 53.0 %
1.3 Line voltage supplied : Maximum  227.9 VAC . Minimum 2218 VAC

2. Calibration method
In-house method WI-CL-023 based on ASTM E 715-80: 2001.

3. Reference standard instrument
Instrument 1D MNo. Certificate No. Due Date

Data acquisition with sensor LB-DA-11 (RTD-214 to RTD-218} 22126916 07 December 2023
(RTD-P{100)

4. This certificate is traceable to the international system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal

Calibrated by Mr. Nophanon Anusak Approved by {Ms. Pawana Pan-cn)
Scientist Signed for Director

Issue date 11 September 2023

The uncertainties are for & confidence probability of approximately 95%.
The calibration result is applied only ta the above calibrated item and was found accurate as shown on date and piace of calibration oniy.

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 10 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 Asia Medical and Agricultural Laboratory and Research Center Public Company Limited [AMARC).

361 Soi Ladprao 122, Ladprao Read, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thongiang, Bargkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-114 Rev.01 Effective Date. 15/10/21
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC

£ S,
NSC-TISI-TIS17025
CALIBRATION D152

Page 20of 3
23-102708
23-37664-009

REPORT OF CALIBRATION

Certificate No. :

Sample Code :

: Results of Calibﬂrétiréhr .

Resolution . 01 °C

1. Reporting of Temperature

Calibration uuc* uuc Measured temperature at each positions (°C} Uncertainty Coverage
point (°C) setting (°C) | reading (°C) #1 #2 #3 #4 # ghet + (°C) factor k
92.5 92.5 92.5 92.802 92.878 92.945 92.869 92.849 0.7 2.00

2. Characterization results

Calibration point (°C) Stability  (°C) Uniformity (°C) Overall variation (°C)

. 92,5 0.084 0.186 0.257 -

Notes
- UUC* = Unit Under Calibration

CONTACT@AMARC.CC.TH
WWW.AMARC.CO.TH

Effective Date. 15/10/21

TEL 02-516-2422
FAX 02-518-6849
Rev.09

361 Soi Ladprac 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-018
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

" Results of Calibration

REPORT OF

Notes

1.

e

© o =

Sensor installation locations

1.1 Place five calibrated temperature sensors in the unloaded
water bath with diffuser plate in place and at lowest position
and water level approximately 38 mm from the top.

1.2 Locate one sensor in each of the four corners of the bath
approximately 50 mm from each wall and midway between

the diffuser plate and the water surface.

1.3 Locate the fifth sensor within 25 mm of the geormetric center

of the bath.
The quoted uncertainty includes" Stability of bath and loading
effect in bath at 20% of uniformity ".
Uniformity - the maximum difference of measured
temperatures at any sensors and the measured temperature
at the reference location which are observed at the sarme time.
Stability - one-half of the greatest maximum difference of
measured temperatures at any one sensor.

Overall variation - the difference of the maximum and the

minimum measured temperatures throughout observation time.

CALIBRATION

Controlied

#1,#2

=,

NSC-TISI-TISL7025
CALIBRATION 0152

Page 30of 3

Certificate No. : 23-102708
Sample Code : 23-37664-009

# 5 Ref,

1
Long /2

#3,#44

150 mm !
Jo— !
Wide /2

1
!

150 mm |
1

Front View

UUC* reading - the average reading of indicating device that forms the integral part of the bath.

Controlled circulation or stirrer moter setting :  N/A
Cooling system : N/A

Calibration results without adjustment.

? -
Water surface
I Midway batween
tha diffuser plate
I and the water

surface

Diffuser plate

Figure: Example of sensor

The result expanded uncertainty of maasurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor &, which for 2 normal distribution corresponds

to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of Report -

367 Soi Ladprao 122, Ladprao Road,

Phiabphla, Wang Thonglang, Bangkok 10310
FM-CL-018

TEL 02-516-2422
FAX 02-516-6949
Rev.09

CONTACT@AMARC.CO.TH
WWW AMARC.CO.TH
Effective Date. 15/10/21
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