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right solutions.
right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Water Lab pH at 25 °c pH meter BKK_EN0342 17-Oct-24 17-Oct-25 12
Water Lab Dissolved Oxygen Burette BKK _EN0171 27-Feb-24 27-Aug-25 18
Water Lab Dissolved Oxygen Chamber (Cooling Room) BKK EN0167 6-Dec-23 6-Jun-25 18
Water Lab Dissolved Oxygen (on site) DO Meter BKK LG0038 1-Jul-24 1-Jul-25 12
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Oil & Grease Water Bath BKK_EN0439 29-Oct-24 29-Oct-25 12
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab  [Total Dissolved Solids 180°C Oven BKK_EN0273 14-May-24 14-Nov-25 18
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Total Suspended Solids Oven BKK _EN0273 14-May-24 14-Nov-25 18
Water Lab BOD DO Meter BKK_EN0205 2-Feb-24 2-Aug-25 18
Water Lab BOD Incubator BKK EN0272 22-Aug-24 22-Aug-25 12
Water Lab BOD Burette BKK_EN0171 27-Feb-24 27-Aug-25 18
Water Lab CoD Hot Block BKK_EN0370 2-Jan-25 2-Jan-26 12
Water Lab COoD Spectrophotometer BKK _EN0018 13-Sep-24 13-Sep-25 12
Water Lab Lead ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Lead Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18

alsglobal.com



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 :

pH Meter
Hach

Cert.No.: 24CH1295
Page.: 10f3

HQ411d
200100031163
BKK_ENO0342

Used Item APPROVED B

16 October 2024
17 October 2024
2410-0548DSC-5

REVIEW BY ..|

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 £ 2.5) °C
(50 = 15) %
In - house method :

- CP-CH5 by direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

21 October 2024



Thinnakorn Yodsuban
Rectangle

Thinnakorn Yodsuban
Rectangle


Cert.No.: 24CH1295
Page.: 2 0of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1)Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025

- This Certification is traceable to S| 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 4.008 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
S/N.: 230473042902 6.999 7.014 1.4 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.




Cert.No.: 24CH1295
Page.: 30of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : PHC281
- Serial No. : 230473042902
Dimension of probe
- Length : 103 mm.
- Diameter : 12 mm.
- 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-




Cert.No.: 24CG952
Page.: 1 of 2

Equipment : Burette
REVIEW BY .....
Capacity : 50 mL
Serial No. : -
APPROVED BY.
ID. No. : BKK_ENO0171
Manufacturer : Witeg NEXT CAL DATE........ 27/08/25 .......
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (20 + 2.5) °c
Relative Humidity : (50 £ 10) %
Barometric Pressure : 760 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Natcha Chayyingcheiw

Approved by : -

Approved Signatory

() Unnopphol Harachai
(v/) Srisuda Khamtha
() Sa-ngeunkam Wongsa

Issue Date : 27 February 2024
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Burette Cert.No.: 24CG952

Equipment :

Received Date : 23 February 2024 Page.: 2 of 2
Condition As-Received : New Item

Calibration Date : 27 February 2024

Reference : 2402-0757DSC-1

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205DR 1126143764 140RC004  23MM538 TPA 15 Sep 2024
2) Thermo-Hygrograph  THDX-CE 00016540 140ECO001 23H1275 TPA 09 June 2024
3) Thermometer - 0834181 140EC005 231948 TPA 10 Aug 2024

This certification is traceable to S| Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 °c

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 50.0032 0.010 2.00

Remark mL = c:m3

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 24TW139

Certificate of Testing Page.: 1 of 2
Equipment : DO Meter REVIEW BY .. |
Manufacturer : Mettler Toledo
Model : Seven2Go Pro|S9
Serial No. : B915498158 | TTROVED BY.
ID No. : BKK_LGO0038
Received Date : 28 June 2024 | NEXT CAL DATE...... 01/07/ 25
Test Date : 01 July 2024
Reference : 2406-0970DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Laboratory Condition : Temperature (25+5)°C
Humidity (50+£20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved Signatory

Approved by :

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

Issue Date : 3 July 2024
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Cert.No.: 24TW139
Page.: 2 of 2

Condition of this result of calibration

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

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 1030465
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.20 0.0045

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-00o-



Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Ponpan Paipim
(v/) Suwit Imjai

() Kunchit Promprat

Issue Date :

DO Meter with Sensor
Mettler Toledo
Seven2Go Pro S9
B915498158

BKK_LG0038

Cert. No.: 24LM109
Page.: 1 of 2

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

Bangkok 10250 Thailand

TPA On Site Calibration Laboratory

28 June 2024
02 July 2024
(26 +10)°C
(50 +30) %
(220 +22)V

Warakorn Lerngagtrakul

Approved Signatory

03 July 2024
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Equipment : DO Meter with Sensor Cert. No.: 24LM109
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2406-0970DSC-2
Procedure Used :-

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

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

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
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 : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 1030465
Calibration| Immersion Standard uuc* . Coverage
i Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm) (C) (C) (C) (£°C) k
20.0 90 20.003 201 0.097 0.16 2.00

UUC* : Unit Under Calibration

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

-00o-



REVIEW BY

APPROVED

NEXT CAL DATE...... 02/08/25 .........
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Sartorius (Thailand) Co,, Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 B367-6 Fax: +68 2643-8367, e-mail: service thalland@sartorius.com

Model Number :
Description :
Serial Number ;
ID No.:

Manufacturer:

MSE2245-100-DU

Qe

Certificate No. ;

Analytical Balance

Issued Date :

0027405555

Reference No. :

BKK_EN00G3

Sartorius

Page No. :

Calibration Results : Without Adjustment

Rl RILS

of Calibr tion

24BC10270

Monday, August 05, 2024

240842

20f2

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of 2 weighing instrument te display nearly identical readouts under The sif-center loading error is yielded by the difference between the readout of
constant test conditions when the same load within a measurement series is placed repeatediy on the | the foad, ie. /3 or 1/4 of maximim capacity, placed in the middle of the
welghing pan in the same manner. The standard deviation is uscd to express reproducibility werghing pan and between each of four additional measurement points |
qurantitati . positions defined according to OIME R76).
Nominal Value : (Low Load) 20.0000 200.0000 Nominal value ; 100 g
20 g 20.0000 195.5999 Tolerance 0.0004 g
Tolerance 20.0001 200.,0000
00001 g ' 20.0000 200.0000 . Difference
o]
20.0000 200.0000 ’ 1
| —
Neminal Value : (High Lead) 20.0000 200.0000 "/\J\}/ 2 0.0000
200 g 20.0001 200.0001 3 0.0000
Tolerance 20.00C0 200.0000 4 0.0000
0001 g 20.0000 159.999¢ 5 0.0001
20.0000 200.0000 B -
Standard Deviation 0.00004 0.000086
Linearity
The lincarity, afso called finearity error. Describes the deviation of the characterfstic curve of 2 weighing instrument from the linear sfope.
Tolerance 20002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
{g) {g) {g) (q) (o)
0.01 0.0100 0.0100 0.0000 0.00015
.1 0.1000 0.1000 0.0000 0.00015
- 1 1.0000 1.0000 0.000¢ 0.00015
2 2.0000 2.0000 0.0000 0.00015
5 5.0000 5.0000 0.0000 0.00015
10 10.0000 10.00600 0.0000 0.00015
20 20.0000 20.0000 0.0000 0.00015
50 50.0000 50.0001 0.0001 0.00016
100 100.0000 100.0001 0.0001 0.00019
200 200.0000 200.0000 0.0000 0.00029

End of Report

SOP FM 33 03 February 2022.




Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
) Ponpan Paipim

(
() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

Cert. No.: 24TM1618
Page: 10of 3

Water Bath
REVIEW BY .....
Memmert
WNE29
APPROVED BY
L622.0282
BKK_EN0439 NEXT CAL DATE....... 29/10/25 ........

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

Organic Preparation Lab

29 October 2024
29 October 2024
(26 £10)°C
(50+30)%

Man Pattanapongpaiboon

Approved Signatory

30 October 2024
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Equipment : Water Bath Cert. No.: 24TM1618
Condition As-Received : Used Item Page: 2 of 3
Reference : 2410-07820C-4

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 MY57013711  24LM115 TPA 13 Jul 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 )
Beginning of Calibration 25 54 222
Finished of Calibration 25 57 226
Position : Ref. Std.
ID No.:
1 4803988-001
1 2 2 4803988-002
A et 3 4803988-003
4 4803988-004
5(ref.) 4803988-005

Front



Equipment : Water Bath Cert. No.: 24TM1618
Condition As-Received : Used Item Page: 3 of 3
Reference : 2410-07820C-4
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) ]
. . . — Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (£°C)
85.0 85.0 85.0 85.133 85.212 85.150 84.983 85.096 0.22
Calibration |\ tormity | Stability | ©°Ver29¢
point Factor
(°C) (°c) (£°C) k
85.0 0.21 0.13 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 pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature 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 %.

-00o-




Ay, Metrology
@ ‘ SC(G  sCIECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025

Saraburi Tel : +66 3627 3096 Fax :+66 3627 3100 CALIBRATION 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No.T240904 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Oven)
Manufacturer : Memmert
VIEW BY ..
Model . UF 450 REVIE
APPROVED B
Serial No. : B717.0531 ,
NEXT CAL. CATE f

Customer Code : BKK EN0273
ID No. : T8042A4
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Laboratory (Oven Room)

Date of Receipt : 08 May 2024

Calibrated By : Preecha Phisassutthikul ( Temperature Calibration Manager )
Approved By : - / Nuafun Sungchum (Metrology Manager)
23 MAY 2024

Date of Issue :

The uncertainties are for a confidence probability of approximately 95%. .
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 115/18-08-66
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 24TW28
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : YSI

REVIEW BY ....
Model : 5100
Serial No. : 15L103204
ID No. : BKK_ENO0205 APPROVED BY
Received Date : 01 February 2024

02/08/25

Test Date : 02 February 2024 |NEXT CALDATE..........................
Reference : 2402-0008DSC-10
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Laboratory Condition : Temperature (251 5)°C
Humidity (50 £ 20 ) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by . -

Approved Signatory

(V) Saithip Meangmai
() Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date : 7 February 2024
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Cert.No.: 24TW28
Page.: 2 of 2

Condition of this result of calibration

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

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 1124013382 140RC006 23MM18 20 Feb 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.:  17A100064

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.18 0.0055

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

-00o-



Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :

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

Issue Date :

Cert. No.: 24LM15
Page.: 1 of 2

DO Meter with Sensor
YSI

5100

15L103204
BKK_EN0205

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

TPA Chemistry Calibration Laboratory

01 February 2024
02 February 2024
(26 +£10)°C
(50+30) %
(220+22)V

Warakorn Lerngagtrakul

Approved Signatory

7 February 2024
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Equipment : DO Meter with Sensor Cert. No.: 24LM15
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2402-0008DSC-13

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024

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 : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 17A100064

Calibration| Immersion Standard uuc* Error Uncertaint Coverage

Point Depth Temperature Reading - —hesramy Factor
(C) (mm ) (C) (C) (C) (£°C) k
20.0 80 20.003 19.92 -0.083 0.15 2.00

UUC* : Unit Under Calibration

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

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

-00o-




REVIEW BY ....

APPROVED BY

NEXT CAL DATE...... 22/08/25



Thinnakorn Yodsuban
Rectangle

Thinnakorn Yodsuban
Rectangle




Thinnakorn Yodsuban
Rectangle




Thinnakorn Yodsuban
Rectangle




Thinnakorn Yodsuban
Rectangle


o caC
SCI ECO Services Company Limited

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

Certificate No. T242116 Page 1 of 4

Ce ificate of Caibrat on

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

: Hot Block

Environmental Express

: B3000-240
REVIEW BY
2021CODW148
APPROVED B
: BKK EN0370 vt eaL oare 02 o2t
T2940A5

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250
Wet Chemistry Lab 2

25 December 2024

( Technician )

- Boonchai Suriyawong (Site Calibration Manager)

7 JAN 2075

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

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

FM-L12 109/30-05-57
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SCI ECO Services Company Limited

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

Certificate No. T242116 Page 2 of 4

Cal bration Report

Equipment Hot Block
Date of Calibration 2 January 2025

o
Environment Temperature : 20.1-23.4 C

Line Voltage : 222.1-2273 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert 29 standard thermocouples type T into its chamber , the other one
standard thermmocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
TC TYPET TN221-TN230 T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
DATA LOGGER  34970A T193 T240401 16 March 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :

Time Constant 2 Hour 30 Minute At 150 °C
Fresh Air Damper [_] Open Min Medium Max
DClose
Not Available

5. Adjustment :
() without adjustment ( X ) after adjustment

Approved -
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Certificate No. T242116

TN249
Hole 9

TN257
Hole 17

TN225
Hole 25

TN233
Hole 33

TN241
Hole 41

TN249
Hole 49

Approved

TN242
Hole 2

TN250
Hole 10

TN258
Hole 18

TN226
Hole 26

TN234
Hole 34

TN242
Hole 42

TN250
Hole 50

Ca bration Report

TN243
Hole3

TN251
Hole 11

TN259
Hole 19

TN227
Hole 27

TN235
Hole 35

TN243
Hole 43

TN251
Hole 51

o caC
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

TN244
Hole 4

TN252
Hole 12

TN260
Hole 20

TN228
Hole 28

TN236
Hole 36

TN244
Hole 44

TN252
Hole 52

FRONT CONTROL

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

TN245
Hole 5

TN253
Hole 13

TNz221
Hole 21

TN229
Hole 29

TN236
Hole 37

TN245
Hole 45

TN253
Hole 53

TN246
Hole 6

TN254
Hole 14

TN222
Hole 22

TN230
Hole 30

‘TN238
Hole 38

TN246
Hole 46

TN254
Hole 54

TN247
Hole 7

TN255
Hole I5

TN223
Hole 23

TN231
Hole 31

TN239
Hole 39

TN247
Hole 47

TN2s5
Hole 55

Pa3 of 4

TN248
Hole 8

TN256
Hole 16

TN224
Hole 24

TN232
Hole 32

TN240
Hole 40

TN248
Hole 48

TN256
Hole 56

FM-L13 108/30-05-57


Thinnakorn Yodsuban
Rectangle


CEMEN ALS

Certificate No. T242116

Measurement Results

TN241 Hole 1

CAL POINT Max 149.78

150 Min 149.57

Average 150.15
TN251 Hole 11

Max 150.32

Min 150.19

Average 150.25
TN221 Hole 21

Max 150.49

Min 150.24

Average  150.36
TN231 Hole 31

Max 149.03

Min 148.93

Average 148.98
TN241 Hole 41

Max 150.86

Min 150.80

Average 150.83
TN251 Hole 51

Max 149.71

Min 149.56

Average 149.64

Setting (DC )

148.0

SCI

e oo ca Ce
ECO Services Company Limited

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

Pag 4 of 4

Ca ibration Report

TN242 Hole 2
150.72
150.52
150.71

TN252 Hole 12
150.22
150.04
150.13

TN222 Hole 22
150.86
150.63
150.74

TN232 Hole 32
149.54
149.43
149.49

TN242 Hole 42
150.14
150.00
150.07

TN252 Hole 52

Average Standard Reading at each position Cc )

TN243 Hole3 TN24d Holed TN245Hole5 TN246Hole6 TN247Hole7 TN248 Hole8 TN249 Holc9 TN250 Hole 10
150.64 150.94 150.79 I51.11 149.77 150.20 150.18 150.28
150.47 150.79 150.65 150.99 149.59 150.06 150.03 150.15
150.71 150.58 150.40 150.52 150.76 150.57 150.49 150.21

TN253 Hole 13 TN254 Hole 14 TN255 Hole 15 TN256 Hole 16 TN257 Hole 17 TN258 Hole 18 TN259 Hole 19 TN260 Holc 20
150.60 150.51 150.87 150.45 150.37 149.49 150.18 150.33
150.46 150.40 150.74 150.30 150.26 149.33 150.03 150.18
150.53 150.46 150.80 150.37 150.31 149.41 150.11 150.26

TN223 Hole 23 'TN224 Hole 24 TN225 Hole 25 TN226 Hole 26 TN227 Hole27 TN228 Hole 28 TN229 Hole 29 TN230 Hole 30
149.10 149.64 149.11 149.6% 149.75 149.82 150.16 150.34
148.90 149.43 148.94 149.54 149.61 149.69 150.07 150.24
149.00 149.53 149.03 149.62 149.68 149.76 150.11 150.29

TN233 Hole 33 TN234 Hole 34 TN235 Hole 35 TN236 Hole 36 TN236 Holc 37 TN238 Hole 38 TN239 Hole 39 TN240 Hole 40
149.50 149.49 150.85 150.73 150.02 149.84 150.12 150.09
149.36 150.72 150.72 150.62 149.94 149.78 150.01 149.98
149.43 150.10 150.78 150.67 149.98 149.81 150.06 150.03

TN243 Hole 43 TN244 Hole 44 TN245 Hole 45 TN246 Hole 46 TN247 Hole 47 TN248 Hole 48 TN249 Hole 49 TN250 Hole 50
150.35 150.97 151.03 151.09 149.81 150.16 149.49 149.51
150.19 150.81 150.85 150.96 149.69 150.02 149.35 149.35
150.27 150.89 150.94 151.02 149.75 150.09 149.42 149.43

TN253 Hole 53 TN254 Hole 54 TN255 Hole 55 TN256 Hole 56

150.32 150.59 149.42 149.87 149.40
150.17 150.49 149.31 149.74 149.29
150.25 150.54 149.37 149.81 149.35
Hot Block Temperature Distribution
Reading (°C) o
Min , Max Average Stability (+ C) Uncertainty (+ C)
147.9, 148.1 148.0 0.13 0.84

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor £ which for a t-distribution, providing

a level of confidence of

95 %

Approved _
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Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Rama4 Road

Silom Bangrak Bangkok Thailand 10500
. Tel:02-6324300 Fax:02-6375496-7
Bara Scientific www.barascientific.com
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NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No. BSCC-UV-374/24 Number of Page(s) 20of3
Calibration Results:
1.Wavelength Accuracy
Certified
‘ UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength {(nm)
241.70 241.55 -0.15 0.18
334.02 333.85 -0.17 0.18
418,53 418.57 0.04 0.18
572.99 572.97 -0.02 0.18
879.41 879.17 -0.24 0:18
2.Photometric Accuracy (UV)
Wavelength Certified uuc {a) Error (A) Uncertainty {+A)
(nm) Absorbance {A)
235 0.0000 0.0000 0.0000 0.0075
0.7171 0.7169 -0.0002 0.0075
257 0.0000 0.0000 0.0000 0.0075
0.8354 0.8345 -0.0009 0.0075
313 0.0000 0.0000 0.0000 0.0075
0.2786 0.2781 -0.0005 0.0075
250 0.0000 0.0000 0.0000 0.0075
0.6199 0.6194 -0.0005 0.0075

*CNR = Customer not request

The above resulis are valid exclusively for the calibrated item(s} as mention in this report { certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and alsa shall not be reproduced
except in full, without written approval of the Rara Scientific Co., Lid.
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Certificate of Calibration

Certificate No. BSCC-UV-374/24 Number of Page(s) 30f3
Calibration Results:

3.Photometric Accuracy (Visible)

wa‘;:';’;gth Absi‘::;ii: " UUC (A) Error (A} Uncertainty (+A)
- 0.0000 0.0000 0.0000 0.0042
420.0 0.5761 0.5765 0.0004 0.0042
0.7119 0.7105 -0.0014 0.0042
1.0189 1.0174 -0.0015 0.0042
0.0000 0.0000 _0.0000 0.0042
440.0 0.5610 0.5613 0.0003 0.0042
0.7001 0.6984 -0.0017 0.0042
1.0026 1.0011 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
465.0 0.5235 0.5232 -0.0003 0.0042
0.6614 0.6598 -0.0016 0.0042
0.9456 0.9444 -0.0012 0.0042
0.0000 0.0000 0.0000 - 0.0042
546.1 0.5249 0.5245 -0.0004 0.0042
0.6975 0,6956 -0.0019 0.0042
1.0009 0.9994 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
580.0 0.5590 0.5586 -0.0004 0.0042
0.7725 0.7708 -0.0017 0.0042
1.1125 1.1114 -0.0011 0.0042
0.0000 0.0000 0.0000 0.0042
635.0 0.5666 0,5666 0.0000 0.0042
0.7620 0.7604 -0.0016 0.0042
1.0982 1.0971 -0.0011 0.0042
*CNR = Customer not request
4 Stray Light*
Standard Unit Under Calibration{UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.85+0.11nm 199.58 0.9520 2.0217

The Stray light fransmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measurament uncertainty is base on a standard uncertainty multiplied by a coverage factor k=2 providing a lavel of confidence of approximately 95%.
**End of Certificate*™* -

The above results are valid exclusively for the calibrated item(s) as mention in this report / ceriificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Lid.
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et ogical Ce er
SCI ECO Services Company Limited

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

Certificate No. T250355 Page 1 of 6

Certificate of Ca ibration

Equipment : HEATING BLOCK
Manufacturer : Environmental Express

Model : SC 196

Serial No. : 6974CECW3285 eROVED

Customer Code : BKK EL0054 £12XT CAL. DATE OLFIDO"JB
ID No. : T5306A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt : 26 February 2025

Calibrated By : Atiphong Rongrat ( Technician )

Approved By _ / Boonchai Suriyawong (Site Calibration Manager)
4 7 MAR 2003

Date of Issue

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.
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rological Center
SCI ECO Services Company Limited

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

Certificate No. T250355 Page 2 of 6

Ca ibration Report

Equipment HEATING BLOCK
Date of Calibration 4 March 2025
Environment Temperature : 24.4-24.9 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 . |

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN221-TN230 T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
DATA LOGGER  34970A T193 T240401 16 March 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
o

Time Constant 2 Hour 40  Minute At 95 C
Fresh Air Damper Open Min D Medium Max
Close
Not Available

5. Adjustment
() without adjustment (X ) after adjustment

Approved By -

FM-L13 108/30-05-57
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Certificate No. T250355

TN245
Hole25

TN233
Holel3

TN239
Holel9

TN227
Hole7

TN246
Hole26

TN234
Holel4

e ogca Ce
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

TN240
Hole20

TN228
Hole8

Approved -

Ca ibration Report

TN235 TN236
Holel5 Holel6
TN229 TN230
Hole9 Holel0
FRONT CONTROL

TN237
Holel?7

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Page 3 of 6
TN244
Hole24
TN238
Holel8
TN231 TN232
Holell Holel2
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et o ogica Ce ter
SCI ECO Services Company Limited

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

Certificate No. T250355 Page 4 of 6

Ca ibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (OC )
R1 Holel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 94.85 95.37 95.03 95.25 95.52 94.75
95 Min 94.17 94.66 94.38 94.63 94.87 94.12
Average 94.51 95.02 94.70 94.94 95.20 94.43
R2 Hole7-Hole12 TN227 TN228 TN229 TN230 TN231 TN232
Max 94.71 94.56 94.79 95.32 95.44 95.06
Min 94.05 93.88 94.10 94.65 94,90 94.65
Average 94.38 94.22 94.44 94.99 95.17 94.85
R3 Holel3-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 95.26 95.43 95.40 95.71 9541 95.06
Min 94.54 94.64 94.71 95.10 94.86 94.42
Average 94.90 95.03 95.06 9541 95.13 94.74
R4 Holel9-Hole24 TN239 TN240 TN241 TN242 TN243 TN244
Max 95.13 95.06 95.68 96.16 95.35 95.80
Min 94.39 94.43 94.86 95.51 94 .88 95.12
Average 94.76 94.75 95.27 95.83 95.12 95.46
R5 Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 94.95 95.81 95.39 95.82 95.66 95.66
Min 94.47 95.03 94.67 94.99 94.84 94.87
Average 94.71 95.42 95.03 95.41 95.25 95.27
R6 Hole31-Hole36 TN251 TN252 TN253 TN254 TN255 TN256
Max 96.07 95.34 96.28 95.39 94.95 95.12
Min 95.28 94.55 95.51 94.62 94.13 94.35
Average 95.67 94.95 95.90 95.00 94.54 94.73
R7 Hole37-Hole42 TN257 TN258 TN259 TN260 TN241 TN242
Max 95.15 95.63 96.11 95.09 95.34 95.51
Min 94.38 94.88 95.32 94.28 94.54 94.72
Average 94.76 95.25 95.71 94.69 94.94 95.11
R8 Holed43-Hole48 TN243 TN244 TN245 TN246 TN247 TN248
Max 95.84 95.87 95.44 95.72 95.65 95.75
Min 95.06 95.10 94.60 94.95 94.87 94.98
Average 95.45 95.48 95.02 95.34 95.26 95.36

Approved -
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SCI ECO Services Company Limited

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

Certificate No. T250355 Page 5 of 6

Ca ibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (C)

R1 Holel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 104.48 104.40 104.60 105.27 105.24 105.19
105 Min 104.15 104.02 104.25 104.94 104.91 104.93
Average 104.32 104.21 104.42 105.10 105.08 105.06

R2 Hole7-Holel2 TN227 TN228 TN229 TN230 TN231 TN232
Max 105.20 105.45 105.58 105.96 105.81 106.03

Min 104.92 105.14 105.29 105.64 105.53 105.79

Average 105.06 105.29 105.43 105.80 105.67 105.91

R3 Holel3-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 106.09 106.14 105.83 106.25 105.97 105.88

Min 105.80 105.89 105.57 106.00 105.69 105.65

Average 105.94 106.01 105.70 106.13 105.83 105.77

R4 Holel9-Hole24 TN239 TN240 TN241 TN242 TN243 TN244
Max 105.87 105.75 105.30 105.07 105.22 105.66

Min 105.62 105.52 105.13 104.90 105.05 105.49

Average 105.74 105.63 105.21 104.98 105.14 105.57

R5 Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 105.62 105.54 105.52 105.75 105.97 105.69

Min 105.45 105.35 105.31 105.57 105.81 105.49

Average 105.53 105.44 105.41 105.66 105.89 105.59

R6 Hole31-Hole36 TN251 TN252 TN253 TN254 TN255 TN256
Max 106.19 106.34 106.47 105.96 105.76 105.35

Min 106.02 106.16 106.31 105.77 105.58 105.18

Average 106.10 106.25 106.39 105.87 105.67 105.27

R7 Hole37-Hole42 TN257 TN258 TN259 TN260 TN241 TN242
Max 106.21 105.59 105.45 105.36 106.08 106.09

Min 106.04 105.42 105.28 105.20 105.90 105.92

Average 106.12 105.51 105.37 105.28 105.99 106.00
R8 Hole43-Hole48 TN243 TN244 TN245 TN246 TN247 TN248
Max 106.54 106.33 105.78 105.38 105.42 105.69

Min 106.38 106.16 105.60 105.20 105.25 105.52

Average 106.46 106.25 105.69 105.29 105.33 105.61

Approved
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SCI ECO Services Company Limited

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

Certificate No. T250355 Page 6 of 6

Ca ibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (°C ) Stability &OC ) Uncertainty (+ C)
Min , Max Average
102.0 102.0 0.43 0.83
107.0 107.0 0.20 0.70

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only,
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution,

providing a level of confidence of approximately 95 % .

Approved By
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