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This Certificate was issued to re place to the Certificate No.25CH709

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

pH Meter

Mettler Toledo REVIEW BY .
SevenExcellence
B834291445

RYG_EN0152 APPROVED BY
Used Item
120002025 | xpxrcarpate.....18/12/26
18 June 2025

2506-0407DSC-2

ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand

(25 + 25) °C

(50 15) %

In - house method :

- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

+
+

Walalak  Sirithean

Approved Signatory

1 July 2025

Cert.No.:  25CH709/1

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This measurement result is traceable to SI throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

:The measurement results are traceable to S| through Hach Lenge GmbH Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

:The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 7.000 Hach Lenge GmbH C03232 02 Dec 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Calibration Results

Function : pH Measurement

Cert.No.: 25CH709/1
Page.: 3of 3

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

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mvV mvV pH
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: B834291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) () k
pH Electrode 4.007 4.006 181.1 0.0044 2.00
S/N.: 5211504 7.000 7.000 4.9 0.0084 2.00
10.010 10.007 -170.6 0.0066 2.00
Function : Temperature Measurement
(*) Without adjustment
This was with Té Probe;
- Model : InLabEXpert Pro-ISM
- Serial No. : 5211504
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(ec) (°c) (°c) (°c) (£°C) k
25.0 25.001 251 0.099 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-00o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 25E1979/1

Certificate of Calibration e o

This Certificate was issued to replace to the Certificate No. 25E1979

Equipment : PH Meter
Manufacturer: Mettler Toledo
Model : SevenExcellence
Serial No.: 8834291445

1D No.: RYG_EN0152

This certificate may not be reproduced other than in full,
‘except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing
12 June 2025 Services.

Condition As-Received: Used Item
Received Date:

Calibration Date: 16 June 2025

Reference: 2506-0407DSC Submitted by:  ALS Laboratory Group (Thalland) Co.,Ltd. Rayong Branch
Ambient Temperature: ( 23 * 2) °C
(50 +10) % 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Relative Humidity:

Procedure used: Calibration were conducted using calibration procedure No. CP-E17 According to EURAMET cg-15.

Cert. No.: 25E1979/1

Page.: 2 of 2

Result of calibration :- (*) Without adjustment () After adjustment

Functiol DC voltage measurement Range: 2000 mvV
Standard Value UUC* Reading Error Uncertainty
(mVv) (mv) (mv') (tuv)
-200.0000 -199.9 0.1 68
-150.0000 -150.0 0.0 65
-100.0000 -100.0 0.0 63
-50.0000 -50.0 0.0 61
0.0000 0.0 0.0 58
50.0000 50.0 0.0 61
100.0000 100.0 0.0 63
150.0000 149.9 -0.1 65
200.0000 199.9 -0.1 68

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 %

UUC* = Unit Under Calibration.

-000-
Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6315011 25E1627 19 May 2026
2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This measurement result is traceable to the International System of Unit maintained through:-
“Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
Calibrated by : ~ Wutchareeporn Peethong Approved Signatory :
Issue Date : 01 July 2025 [ 1Phalinee Prabpaipal
/] Nuntawat Khamchai
[ 1Pongsagorn Boonyaporn
Calibration certificate No.: 25BKL0003
Calibration Certificate
Accredited by Calibration object
NSC-TISI-TIS 17025 Single range instrument
Calibration 0426 e
Model MSU2248-100-DU
Serial Number 31709552
Callibration certificate Calibration Certificate No. ~ 25BKL0003
QM Ident. no | Inventory no. RYG_EN0003 | —
Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards. i i
Maximum capacity (Max. load) 220.0000 g
Uncertainties of measurements are taken into
Manufacturer Sartorius account when only statements of compliance Measured range 220.0000 g
are made.
This certificate was prepared by Sartorius. Scale interval 0.0001g
Type MSU224S-100-DU Corporation in accordance to the current

ISO/IEC 17025:2017 standard and Sartorius.
Work Instruction (Method) SOP Wi 08,

This certificate relate and apply this equipment

Serial | QM Ident. no.
only.

31709552 | RYG_EN0003

Customer ALS Laboratory Group (Thailand) Co. Ltd. (Rayong
Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, REVIEW BY
Rayong 21140, Thailand.
Order no. 2230
APPROVED BY..
Number of pages 4
NEXT CAL DATE.
Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certificate

s

i

Person in charge

Mr. Chonchai Inthana Kachen Lalee

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5 Page 114

Place of calibration
Address

Department | Cost center

According to page 1

Laboratory Department. | -

Building | Floor - | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K
Calibration procedure
EURAMET cg-18, V4.0 - Gui on the Calibration of N ic Weighing
Test equipment
Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to SI unit through TCS) 23 Aug 2025
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 2|4




Calibration certificate No.: 25BKL0003

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.

Tweights - Tplace
Measuring conditions

Comments

20 Feb 2025

247°C|0.3K

The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-107K

Uncertainty of the weighing result Ug(W) Ugi(W) = 0.00013 g +3.42-10° - R

Reference note The current ncertainy of measurement s calolated by entering of the reading Rinta this formula. In relation toths, thefe s o need for
correcton ofthe Indcation sror. The reported expanded uncertainty of measurement s siated as the standard ungertainy of measurement muliplied

th a
Expansion factor of 3. determined n acoordance wi the European Galibraton Guideline EURAMET og-18, V4.0, There 1 3 65 % probabilty that the value of the
measurand will be in the assigned value range.

Humidity 62.3 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
Ug(w) Ugl(W)rel
o 1% 2.2000 g 0.00014 g 0.0063 %
Measuvrvement results | Measurement uncertainties 3 o 500000 00025 Son0sa %
Repeatability Eccentricity 50 % 11000009 000051 g 0.00046 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g 5% 165.00009 0000699 000042 %
109 2009 Center 100.00009 100 % 220.0000 g 0.00088 g 0.00040 %
1 10,0000 g 200,0000 g Front left 100.0000 g
2 10.0000 g 200.0001 g Back left 100.0001 g Graphic of the relative inty of | process
3 9.9999 g 200.0000 g Back right 99.9999 g
4 10.0000 g 200.0000 g Front right 99.9999 g Safety factor
5 10.0000 g 200,0001 g Maximum deviation from centric loading indication 1 L]
B 9.9999 g 200.0000 g Alece| max = 0.0001 g 5
7 10.0000 g 200.0000 g 3
8 10.0000 g 200,0000 g 2
9 10.0000 g 200.0000 g 1
10 10.0000 g 2000001 g
5=0.00004g s =0.00005 g
Error of indication
Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L ! E k UE) Urel(E)
0.0100g 0.0100g 0.0000g 2.00 0.00012 g 12%
0.1000g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13%
0.5000 g 0.5000 g 0.0000g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000g 2.00 0.00013 g 0.0026 %
10,0000 g 10,0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20,0000 g 20,0000 g 0.0000g 2.00 0.00014 g 0.00068 %
500000 g 50.0000 g 0.0000 g 2.00 0.00015 g 0.00029 % Displayed example
100.0000 g 100.0001 g 0.0001 g 2.00 0.00018 g 0.00018 % Process acoracy 1,00 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
Safety factor 3
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 % Mini 1 iaht 0.0380
Maximunm error of indication |Emax = 0.0001 g inimum sample weig 03809
Uref e the quotientof U and estfoad L Tne um:en.aml‘i of measurement U(8) is valid ol if eror e considered. You wil ind reerence notes o the
anceriany of measurement in use under Appendx o the callration certicate | Inerpretaton of measuremert res
Reference note: The reporied expanded uncertainty of meas e Siandard uncertainty of measurement multplied by the documented
Expansion factr, deterimnee in Scoordance wih s Ecropean Gaibration Gueine EURAMET co-18, VA0, There 5 3 55 % pIOKabIIy that te value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 314 10310 Bangkok Version 6.5 Page 414
Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 20of 3
Reference : 2403-05630C-4
Procedure Used :-
Cert. No.: 24TM635 Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
Page: 10f3 to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
The temperature scale used was based on ITS-90.
Equipment : Water Bath Condition of this result of calibration
REVIEW BY 1. Reference standard instrument:-
Manufacturer : Memmert Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
Model : WNB22 APPROVED BY 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Serial No. : L513.0648 21/09/25 Remark_: TF'A : Technology Prcrv!ohon As§ocialion ( Thailand - Japan )
NEXT CAL DATE Resulf of Callbra:mn - (*) Without Adjustment
D No. : RYG_EN0061 Function of UUC’ Temperature Source
Heat transfer medium used :  Water
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) Environmental AC Voltage Supply
616/10 Moo 5, T. Maenam Khu, (°C) (%RH.) (Volt)
A. Pluakdaeng, Beginning of Calibration 25 55 222
Rayong 21140, Thailand Finished of Calibration 25 57 223
Location : Wet Chemistry Lab
& " Ref. Std.
Position : ID No.:
Received Order : 21 March 2024 480398:(’]01
Calibration Date : 21 March 2024 1 4803988-002
Ambient Temperature : (26+10)°C o 5(ref.) 27 2 4803988-003
Relative Humidity : (50430) % 4 - 3 -
4 4803988-004
Calibrated by : Man Pattanapongpaiboon 5(ref.) 4803988-005
Front

Approved by :

(

) Pornthippa Tameyakul

() Unnopphol Harachai

(v Suwit Imjai

Issue Date :

Approved Signatory

23 March 2024




Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 30f 3
Reference : 2403-05630C-4
Result of Calibrati (*) Without Adjustment
Function of UUC* : Temperature Source
Callbr.atlon UU?“ UU(.2* Average* Standa‘rtj Reading (°C ) Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 [ 3 [ 4 T 50en) (+°C)
85.0 85.0 85.0 84.428 | 84.424 | 84.489 | 84.507 | 84.477 0.18
Calibrlation Uniformity | Stability Coverage
point Factor
(°C) (C) (+°C) k
85.0 0.19 0.11 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattem or homogeneity within the chamber under steady-state conditions.

Stabilif
UUC* : Unit Under

Calibration

One-half of the greatest maximum difference of measured temperature at any one probe.

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

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

-00o0-
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Cert. No.: 24CHO568

Page: 2of3
Condition of calibration result
1. Reference Standard Material :
WU UMIIVMLL VI WM v Cert.No.: 24CHO568 3 . -
Page.: Material Serial No.  Certificate No. Due date
1. Absorbance Standard set 44487 122584 31 May 2026
Equipment : Spectrophotometer 2. Wavelength Standard set 36730 118120 15 Jan 2026
Manufacturer : HACH 3. Wavelength Standard set 36730 118121 15 Jan 2026
Model : DR3900 REVIEW BY 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
Serial No. :
erel N 2021559 - Starna Scientific Ltd.
APPROVED BY
ID No. : BKK_EN0356 4. Spectral BandWidth 5 nm
Condition As-Received: Used Item Scan Speed : - nm/min
Received Date : 29 October 2024| NEXT CAL DATE 29/10/25
eceived Date : ctober Calibration Results : without adjustment
Calibration Date : 29 October 2024 Wavelength Accuracy
Reference : 2410-07820C-1 Certified Values . Uncertainty of Coverage
N UUC Reading
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. of Reference Material Measurement Factor
104 Phatthanakan 40, Phatthanakan Rd., (nm) (nm) (+nm) k
Khwaeng Phatthanakan, Khet Suan Luang, 418.40 418 0.59 2.00
Bangkok 10250 Thailand 479.88 480 0.59 2.00
Calibration Place : Wet Chemistry Lab 2 513.75 514 0.59 2.00
Ambient Temperature : (21.8t021.5) °C (On-Site) 537.00 536 0.59 2.00
Relative Humidity : (58.21t059.3) % (On-Site) 638.00 638 0.59 2.00
Calibration Procedure : Igp» gz::u:j bmel:od :ASTM 27508 747.61 748 0.59 2.00
: asecon 75 807.04 808 0.72 2.05
Calibrated by : Warakom Lerngagtrakul
Approved by :
Approved Signatory
() Unnopphol Harachai
() Ponpan Paipim
(V/) Saithip Meangmai
Issue Date : 30 October 2024
BKK_EL0043

Cert. No. : 24CHO568

Page : 30f 3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values N Uncertainty of Coverage
Wavelength N UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (+Abs ) k
Zero 0.000 0.0028 2.00
0.5750 0.575 0.0028 2.00
420.0
0.7156 0.713 0.0028 2.00
1.0176 1.015 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5598 0.560 0.0028 2.00
440.0
0.7037 0.701 0.0028 2.00
1.0013 0.998 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5222 0.524 0.0028 2.00
465.0
0.6646 0.665 0.0028 2.00
0.9444 0.945 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5234 0.525 0.0029 2.00
546.1
0.7007 0.701 0.0028 2.00
0.9992 1.000 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.558 0.0029 2.00
590.0
0.7760 0.774 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.566 0.0029 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.096 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- * 1 Not NSC-ONSC Accredited
- UUC = Unit Under Calibration

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

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

-o0o-




33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
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APPROVED BY.

NEXT CAL DATE....
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Cert. No.:

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

Pag

25TM1235

:10f3

Incubator
REVIEW BY ........
Memmert
IPP750ec0 APPROVED BY
V821.0172
CALDATE.... 21/08/26
BKK_ML0231

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang ,
Bangkok 10250 Thailand

Incubation & Microbiological Reading

21 August 2025
21 August 2025
(26+10)°C
(50+30)%
(220+22)V

Khit Ruttanaprapachai

Approved Signatory

25 August 2025

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Incubator
Used Item
2508-04590C-2

Cert. No.: 25TM1235
Page: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

Result of Calibration :-

measurement method with Data Acquisition which with i Te

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:
Instrument Serial No. Cert. No. Traceable
1) Data Acquisition MY44073381 25LM82 TPA

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

3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
(*) Without Adjustment

Function of UUC* : Temperature Source

Due Date

17 May 2026

Detector ( RTD ).

Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 21 20
_{ REL.Humid. ( % ) 62 65
2 4 [AC Supply ( Volt ) 222 221
) °
! @ w® Position : Ref. Std.
H N iz ID No.:
8 1 25-01RTD-01
7 2 25-01RTD-02
W2 D }L < / 3 25-01RTD-03
- 4 25-01RTD-04
W 5 25-01RTD-05
6 25-01RTD-06
7 25-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 25-01RTD-08
a= 10 om b= 060 m 9 (ref.) 25-01RTD-09
b= 10 cm w= 1.0 m
c= 10 cm H= 12 m
Capacity = 0.75 m°®




Equipment :

Condition As-Received :
Reference :

Result of Calibration :-
Function of UUC* :

Incubator

Used ltem
2508-04590C-2

(*) Without Adjustment
Temperature Source

Cert. No.: 25TM1235
Page: 30f 3

Fresh air setting : Not Available

Calibration| UUC* uuc* T T Overall
Point | Setting | Reading stability iformity  |Variation| Factor
(C) (c) ] (C) (+°C) (C) (C) k
35.0 35.0 35.0 0.12 0.37 0.43 2
37.0 37.0 37.0 0.15 0.47 0.49 2
415 41.5 415 0.13 0.79 0.84 2

Calibrati: Measured Temperature ( °C ) .

— Uncertainty

Point Position
(°c) 1 2 3 4 5 6 7 8 Jo(ref)| (:C)
35.0 34.834 | 34.929 | 34.924 | 34.849 | 34.856 | 34.954 | 35.002 | 35.002 | 35.127 0.30
37.0 36.940 | 37.065 | 37.010 | 36.921 | 36.883 | 36.973 | 37.043 | 37.045 | 37.235 0.31
415 41.641 | 41.838 | 41.742 | 41.484 | 41.249 | 41.427 | 41.466 | 41.495 | 41.926 0.34

Cert. No.: 24TM667

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

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

at any one sensor.

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

Uuc* : Unit Under Calibration

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

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

Page: 1of3
Equipment : Hot Air Oven
REVIEW BY ..o
Manufacturer : Binder
Model ED 240/E2 APPROVED BY .......cooiiiiinnnn
Serial No. : 00-15533
NEXT CAL DATE...... 23/.1..(.)./25
ID No. : BKK_ML0013
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Location : Media Preparation Room
Received Order : 23 April 2024
Calibration Date : 23 April 2024
Ambient Temperature : (26+10)°C

Relative Humidity :

Calibrated by :

(50+30) %

Tawatchai Pama

-00o-
Approved by :
Approved Signatory
( Ponpan Paipim
(\/) Suwit Imjai
() Kunchit Promprat
Issue Date : 26 April 2024
Equipment : Hot Air Oven Cert. No.: 24TM667 Equipment : Hot Air Oven Cert. No.: 24TM667
Condition As-Received :  Used Item Page: 20f3 Condition As-Received : Used Item Page: 30f 3
Reference : 2404-04390C-8 Reference : 2404-04390C-8
Procedure Used :- Result of Calibr: (™) Without Adjustment
Callibration were using pi CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data isition which with Ti Type T. Fresh air setting : Close
The temperature scale used was based on ITS-90. Calibration| UuC* uucr T T Overall “
Condition of this result of calibration Point | Setting |Reading|  stability uniformity | Variation| Factor
1. Reference standard instrument:- (°C) .c) | (°c) (£°C) (°C) (°c) K
Instrument Serial No. Cert. No. Traceable Due Date 180 180 180 0.64 2.7 3.7 2
1) Data Acquisition MY49001451 24LM44 TPA 17 Mar 2025 =
2. This certificate is valid only to the item calibrated on date and place of calibration. Callbratlon Measured Temperature ( °C ) L
3. This certification is traceable to the International System of Unit. Roint Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) () 1 [ 2 [ 3 [ 4T 5 ] 6 [ 7 [ 8 Jowety] (sc)
Result of Calibration - (*) Without Adjustment 180 181.009] 181.511] 180.922] 181.359] 181.217] 183.659] 181.664] 181.986] 181.474 1.5

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
24 23
|RELHumid. ( %) 65 65
2 4 [AC Supply (Volt ) 223 222
] S
! P wn® Position : Ref. Std.
" ID No.:
8 1 24-19TC-01
2 24-19TC-02
° / 3 24-19TC-03
<V 4 24-19TC-04
5 24-19TC-05
6 24-19TC-06
7 24-19TC-07
Probe Installation Details : Dimension of Chamber : 8 24-19TC-08
a= 10 om b= 050 m 9 (ref.) 24-19TC-09
b= 10 cm W= 0.80 m
c= 10 cm H= 0.60 m

Capacity = 0.24 m*

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

Temperature stability : One-half of the greatest d if of at any one sensor.
T i ity : The i i of at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to ine the pattern or within the chamber under steady-state conditions.
Overall Variation : The Difference of the and minimum observation.
UuC* : Unit Under Calibration

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

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

-00o-
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Equipment : Water Bath REVIEW BY
Manufacturer : Memmert
APPROVED BY
Model : WNE 45
Serial No. : L712.0429 NEXT CAL DATE 04/03/26
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubation & Microbiological Reading
Received Order : 04 March 2025

Calibration Date : 04 March 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220:22)V

Calibrated by : Khit Ruttanaprapachai

Approved by :

Approved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat

Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 20of 3
Reference : 2503-00060C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY44073381 23LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°C) (%R.H. ) ( Volt)
of Calil i 24 49 220
Finished of Calibration 25 51 221
L Ref. Std.
Position : SIN.:
1 4803988-006
A1 2 2 4803988007
4 i) s | 3 4804539-014
< 4 4804539-015
5(ref.) 4804539-016
Front

Issue Date : 06 March 2025
BKK_EL0037
Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 3of 3
Reference : 2503-00060C-2
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration UU? UU(_:* Average’ Standa‘n.‘l Reading ( °C ) Uncertainty|
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5(ref) | (+°C)
44.5 44.5 44.5 44.489 44.469 44.497 44.476 44.479 0.15
45.0 45.0 45.0 44.990 44.966 44.997 44.983 44.980 0.15
Callbfatlon Uniformity | Stability Coverage
point Factor
(C) (*C) (£°C) k
44.5 0.045 0.035 2
45.0 0.047 0.031 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to ine the pattem or ity within the chamber under steady-state conditions.
Stability : One-half of the greatest of measured at any one probe.

UuC* : Unit Under Calibration

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

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

-o0o-




Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date :

IVULG VI WUl v Cert.No.: 24CH1295

Page.: 10of3

pH Meter
Hach

HQ411d
200100031163 | REVIEW BY -
BKK_EN0342
Used Item APPROVED BY
16 October 2024
17 October 2024
2410-0548DSC-5

NEXT CAL DATE...... 17/10/25

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

(25 + 25) °C

(50 15) %

In - house method :

- CP-CHS5 by direct measurement with
certified reference material (CRM)

+
+

- CP-CH8 by comparison with temperature standard

Warakom Lerngagtrakul

Approved Signatory

21 October 2024

Cert.No.: 24CH1295
Page.: 20f3

Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1)Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025

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

2. Certified Materials  :The results are traceable to S| through Hach Lenge GmbH Ltd
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results
Function : pH Measurement

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

Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mv) (%) k
pH Electrode 4.008 4.028 174.6 0.0044 2.00
SIN.: 230473042902 6.999 7.014 14 0.0084 2.05
10.010 10.018 | -172.8 0.0066 2.00

Remark - Can not connect the BNC because the plug does not match with the socket.




Calibration Results
Function : Temperature Measurement
(*) Without adjustment

Cert.No.: 24CH1295
Page.: 3of 3

This was with Té Probe;

- Model : PHC281

- Serial No. : 230473042902

Dimension of probe

- Length : 103 mm.

Nl NRTIE

- Immersion Depth: 90 mm.

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(c) (°c) (°c) (°c) (x°C) K
25.0 25.002 25.0 -0.002 0.13 2.00

Remark : UUC* = Unit Under Calibration

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

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

-00o-

BKK_EL0128

WG UIIVULG VI WUl v

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

Cert.No.: 25CHO537
Page.: 10f3

Spectrophotometer

HACH

DR3900 REVIEW BY
2021559

BKK EN0356 | APPROVED BY

Used Item

08 October 2025 | NEXT CAL DATE.... 08/10/26 e

08 October 2025
2510-00420C-11

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Wet Chemistry Lab 2

(21.91t021.9) °C (On-Site)

(6210 65)% (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-08

Uthen Kankawi

Approved Signatory

9 October 2025

[XIN]

>

Cert. No.: 25CHO537

Page: 2of3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 44487 122584 31 May 2026
2. Wavelength Standard set 36730 118120 15 Jan 2026
3. Wavelength Standard set 36730 118121 15 Jan 2026
. This certificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained through
- Starna Scientific Ltd.
Spectral BandWidth 5 nm
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values . Uncertainty of Coverage
of Reference Material UG Reading Measurement Factor
(nm) (nm) (¥nm) k
418.40 418 0.59 2.00
479.88 480 0.59 2.00
513.75 513 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.59 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00




Cert. No. : 25CHO537
Page : 3of3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (£Abs ) k
Zero 0.000 0.0028 2.00
0.5750 0.573 0.0028 2.00
420.0
0.7156 0.713 0.0028 2.00
1.0176 1.014 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5598 0.557 0.0028 2.00
440.0
0.7037 0.700 0.0028 2.00
1.0013 0.997 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5222 0.522 0.0028 2.00
465.0
0.6646 0.664 0.0028 2.00
0.9444 0.945 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5234 0.523 0.0028 2.00
546.1
0.7007 0.700 0.0028 2.00
0.9992 0.999 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.556 0.0028 2.00
590.0
0.7760 0.773 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.565 0.0028 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.096 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- UUC = Unit Under Calibration

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

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