AMARNUIN

TususaInan1saaULgULAID9ilD



sren1swasaelianldlun1sInsIz / nagau

Freq. Calibrate

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient Particulate Matter (PM-10) High Volume BKK_FS0386 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS1063 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0387 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_ENO004 8-Feb-23 8-Feb-24 12
Ambient Total Suspended Particulate High Volume BKK_FS1058 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK _FS0365 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK FS0373 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_ENO004 8-Feb-23 8-Feb-24 12
Ambient Sulfur Dioxide SO, Analyzer BKK_FS1071 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK FS1085 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK FSO772 4-Jan-23 4-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK FS1072 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1086 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK _FS0773 5-Jan-23 5-Jul-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct BKK_FS0917 1-Nov-21 2-May-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct RYG_FS0436 5-Jan-23 5-Jan-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct BKK_FS0975 5-Jan-23 5-Jan-24 12

Noise Leq 24 hrs Sound Calibrator BKK _FS0631 20-Dec-22 20-Dec-23 18

Noise Leq 24 hrs Sound Level Meter BKK FS0135 24-May-22 24-May-23 12

Noise Leq 24 hrs Sound Level Meter BKK FS0131 24-May-22 24-May-23 12

Noise Leg 5 min Sound Calibrator BKK_FS0631 20-Dec-22 20-Dec-23 18

Noise Leg 5 min Sound Level Meter BKK_FS0135 24-May-22 24-May-23 12

Noise Leg 5 min Sound Level Meter BKK FS0131 24-May-22 24-May-23 12

Noise Noise Annoyance Sound Calibrator BKK_FS0631 20-Dec-22 20-Dec-23 18

Noise Noise Annoyance Sound Level Meter BKK_FS0135 24-May-22 24-May-23 12

Noise Noise Annoyance Sound Level Meter BKK_FS0131 24-May-22 24-May-23 12

Noise Noise Annoyance Sound Level Meter BKK_FS0130 24-May-22 24-May-23 12

Noise Noise Annoyance Sound Calibrator BKK_FS0631 20-Dec-22 20-Dec-23 18

Noise Noise Annoyance Sound Level Meter BKK_FS0136 24-May-22 24-May-23 12

Noise Noise Annoyance Sound Level Meter BKK_FS0133 24-May-22 24-May-23 12

Noise Noise Annoyance Sound Level Meter BKK_FS0134 24-May-22 24-May-23 12
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Tel: +66 2643 8361-6 , e-mail:

NSC-TISI-TIS 17025
CALIBRATION 0426

REVIEW BY
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of calibrati AnF’ROVED By .4

NEXT CAL. DATE

Mode!l Number:  XP105DU Certificate No. : 23BCIOU7T

Description : Semi-micro Balance Issued Date:  Monday, February 13, 2023

Serial Number: 1123091884 No. : 203245

ID No. 'BKK_EN0004

Manufacturer : Mettler Toledo Page No. : 10f3 o

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

Calibrated Place : Balance Room.

Calibrated By : Mr. Chonchai Inthana Cali
Calibration Date : Wednesday, February 08, 2023 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:
Capacity : 317120 g ility : 0.0001 g T : 21.0°C + 3.0°C
Humidity : 65.0 % RH + 5.0% RH

Reasons for calibration Pressure Ed
[ New Instaliation [ Service / Repaired libration/ Mai i Condition: ood Operate (] Fair
Measurement Method ~ UKAS Publication Ref :Lab 14
The inty stated is the iinty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of of i 95%. ltis ined in with the Guide to

pi ion of L inty in (GUM). The calibration certificate the ility to National which
realise the unit of according to the i Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.
Traceability:
Model Number | Description Traceability Cetificate No. Due Date
YCS011-522-00 | Sartorius weight set 1mg - 1kg E2 s/n 37929119 SPC-RT C02212565 14-Sep-2023
MHB-382SD |Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 5-Sep-2023

This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with .
the prior written approval of the Verification Operation Division ( :’I Y
Sartorius (Thailand) Co., Ltd.

Mr.Chonchai Inthana(Technical Manager)

SOP FM 33 03 Feburary 2022



Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367,

Model Number:  XP105DU

Description : Semi-micro Balance

Serial Number: 1123091884

ID No. BKK_EN0004
Mettler Toledo

Calibration Results : Without Adjustment

S/ARTORILS

of Calibration

Certificate No. : 23BCI0071

Issued Date :  Monday, February 13, 2023

No. : 203245

Page No. : 20f3

Repeatability Eccentricity (Off-center loading error)
Tt the ability of a weighing spl is yielded by the difference between the
(under constant test conditions when the same load within a is placed jie. 130r imim capacty, placed in the
repeatedy on the weighing pan in the same marner. The standard deviation is used to middle of the weighing pan and between each of four additional
express reproducibilty quantitatively. OIML R76).
Nominal Value : (Low Load) 2.00002 20.00002 Nominal value : 20 g
2 g 2.00001 20.00001 Tolerance NA g
Tolerance 2.00002 20.00001
nA g 2.00002 20.00001 Difference
2.00002 20.00000 1
Nominal Value : (High Load) 2.00002 20.00000 2
20 g 2.00002 20.00001 3
Tolerance 2.00002 20.00000 3 y 4
NA g 2.00001 20.00000 7 5 | 0.00003
2.00001 20.00001 2 3 6 —
Standard Deviation 0.000005  0.000007
Linearity
The linearity, also called finearity error. iation of the from the linear slope.
Tolerance NA g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
[C)] @ @ ()] @
0.1 0.10000 0.10000 0.00000 0.000022
0.5 0.50001 0.50000 —-0.00001 0.000023
1 1.00000 1.00000 0.00000 0.000024
2 2.00002 2.00001 -0.00001 0.000026
5 5.00002 5.00002 0.00000 0.000030
10 10.00002 10.00002 0.00000 0.000035 |
15 15.00004 15.00004 0.00000 0.000053 |
20 20.00000 20.00000 0.00000 0.000053
25 — 25.00002 25.00002 0.00000 0.000089
30 30.00002 30.00004 0.00002 0.000089
SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367,

Mode! Number : ~ XS105DU -

Description : Semi-micro Balance o
Serial Number : 1123091884 o

ID No. 'BKK_EN0004

Manufacturer : Mettler Toledo

Calibration Results : Without Adjustment

SARTORILS

Certificate No. :
Issued Date :

Reference No. :

Page No. :

of Calibration

23BC10071

Monday, February 13, 2023
203245 -

30of3

Repeatal
bilty of a weighing Instrument to display

ly identical readouts
s placed

it hen the load within a
e o e vang o The standard deviation is used to

|Eccentricity (Off-center loading error)
i it between the

The off-

dout i city, placed in the
readout of the load, i.e. 1/3 or 1/4 of maximim capacity, plac
| midcle of the weighing pan and between each of four additional

J Ol

error is yielded by

repeatedly on the weighing pan in the same manner. o ur adienel
express reproducibility quanitatively.
‘ | 100.0000  |Nominal value : 9
i e : (Low Load) =
pomnarvate € g 1'100.0000  |Tolerance N/A g
bbbt
100.0000
Difference
ToleranceN/A s soes
¢ 100.0000
i 100.0000
Nominal Value : (High Load)
100 g
Tolerance A a6
M ¢ 100.0000
-
Standard Deviation 0.00003
inearit; - )
;Inree:ny Z/so called ineariy erro. Describes the deviation of the characterstc curve of @ weighing instrument from the linear siope.
e linearty, 2
Tolerance N/A g

EECAREESL
Nominal Value | Conventional Mass Value

@

End of Report.

SOP FM 33 03 February 2022
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Water Lab Cyanide Discrete analyzer BKK_EN0037 5-Jan-23 5-Jan-24 12
Water Lab Cyanide Chamber (Cold Room) BKK_ENO0167 30-Jun-22 30-Dec-23 18
Water Lab pH at 25 °c pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18
Water Lab Color (at Original pH) Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Water Lab Color (at pH 7.0) Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Water Lab Dissolved Oxygen Burette BKK _EN0171 30-Aug-22 1-Mar-24 18
Water Lab Dissolved Oxygen Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab Oil & Grease Water Bath BKK_EN0148 31-Jan-22 1-Aug-23 18
Water Lab Total Kjeldahl Nitrogen Digestion Unit BKK_EN0366 17-May-23 17-May-24 12
Water Lab Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 5-Jan-23 5-Jan-24 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab Total Suspended Solids Oven BKK _EN0273 29-Nov-22 29-May-24 18
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab  [Total Dissolved Solids 180°C Oven BKK_EN0273 29-Nov-22 29-May-24 18
Water Lab BOD (5 days at 20°C) DO Meter BKK_EN0017 24-May-22 24-Nov-23 18
Water Lab BOD (5 days at 20°C) Incubator BKK_EN0305 5-Apr-23 5-Apr-24 18
Water Lab CoD Hot Block BKK_EN0222 1-Mar-23 1-Mar-24 12
Water Lab CoD Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Temperature pH meter BKK LG0044 4-Oct-22 4-Oct-23 12
Water Lab Temperature pH meter BKK LG0030 17-Nov-22 17-Nov-23 12
Water Lab Hexavalent Chromium Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Lead ICP-MS BKK EL0026 14-Jun-22 14-Dec-23 18
Water Lab Lead Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Lead Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Copper ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Copper Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Copper Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Nickel ICP-MS BKK EL0026 14-Jun-22 14-Dec-23 18
Water Lab Nickel Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Nickel Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Arsenic ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab  [Arsenic Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  [Arsenic Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Cadmium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Cadmium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Cadmium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Zinc ICP-MS BKK EL0026 14-Jun-22 14-Dec-23 18
Water Lab Zinc Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  |Zinc Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Trivalent Chromium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Trivalent Chromium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  [Trivalent Chromium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Mercury DUO-CVAFS / CVAAS BKK EL0023 24-May-23 24-May-24 12
Water Lab Chromium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Chromium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Chromium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18

alsglobal.com
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DOUBLE S DIAGNOSTICS CO., LTD.

4 YOUQAMIEY 14 NVINAIT ALY e 10260 T ) 7477000 Tsens: O3 7477008 B
4 Soi Udomsuk 14, Bangna, Bangkok 10260 Tel. 02 7477009 Fax: (02) 7477008

Maintenance Plan YEARQO% i .

GEmm B

Periodical maintenace check list for Konelab

6M Note!
1.Diluent-wash tubing change v .

- 2.ISE tubing ;:hangg‘ ore:.
3.Syringe check/change —
4lDispensing check/ change
5.Waste tubing change when necessary
6.Lamp check/change a‘ -

7 Mixer paddle/paddle change(not Konelab20) _—
8.ISE needles check/change —

9.Pump tubing check/ chance

10.Broken/worn out part check /change

11.Peristaltic pump check /cleaning/ lubrication
12.Heating check

13.Cooling check

14.Dispenser mechanic check/adjustment

15.Cuvette transfer mechanic check/adjustment
16.Dispenser movement check/adjustment
17.Sample/reagent register check/adjustment
18.Dispensing tubing tightness check

19.Photometer and optics cleaning/check/adjustment
20.Workstation PC cleaning if necessary «

21.Mechanic cleaning/lubrication

22.Instrument cleaning if necessary

23.Complete analyzer testing with waterblank/QC or sample
24.Test parameters/Adjustment/config. Save to USB key
25.UPS Test

q

N

o o §
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Date/Time: @5 -0t = bk Serial no:
Service done by: (.85, Install date:
of ﬁ’iﬂ@ Date/Time:

Metrological Center
SCI ECO Services Company Limited

@ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. N o 1028

Metrological Center
SCI ECO Services Company Limited

©ISCG
W 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand.
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Certificate No. T221644 Page2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 30 June - 1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-226.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient . The calibration was done in di
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

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 TN161-TN170 T210009 30 July 2022
TC TYPET TN171-TN180 T210009 30 July 2022
DATALOGGER  34970A T149 T210009 30 July 2022

w

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

ES

Time Constant 3 Howr __- Minute At__3__°C
Fresh Air Damper [_]Open [ Min [C] Medium ] Max
|:|Close
ot Available
5. Adjustment :

() without adjustment ( X ) after adjustment

Approved By. M

FM-L15117/15-05-63

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISITIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )

Manufacturer : KOLDTECH

Model . KM 320 REVIEWBY ..
Serial No. : TBN-1012061/05 werroneoay bk A
Customer( Code : BKK_EN0167

ID No. T2463A3

Customer

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanal

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

Date of Receipt : 27 June 2022
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : /Boonchai Suriyawong (Site Calibration Manager)

Date of Issue M

The inties are for a confid probability of approximately 95%.
This Certificate is issued in with the iti of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the y and its ility to gnized 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-L14117/01-02-64

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. T 1028

Certificate No. T221644 Page 3 of 4

Calibration Report

134

14A

pI\4

C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge

1C = TNI161 11F = TN171
2A = TNI162 12F = TNI72
3A = TNI163 13A = TNI73
4F = TNI164 14A = TN174
5A = TNI165 15F = TN175
6A = TN166 16E = TN176
7F = TN167
8F = TNI168
9A = TN169
10A = TN170
'
Approved By.

FM-L15 [17/15-05-63



@®/SCG

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

Metrological Center
SCI ECO Services Company Limited

NSC-TISL-TIS 17025
CALIBRATION 0244

Certificate No. T221644

Calibration Report

Measurement Results:

Page 4 of 4

Average Standard Reading at each position ('C )

Calibration Point TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167

TN168  TN169| TN170

3 271 2.82 2.75 2.89 295 3.68 3.02

296 3.03 | 2.85

TN171 | TN172 | TN173 | TN174 | TN175 | TN176

2.97 3.02 2.89 3.04 297 333

Chamber ( Cold Room ) ‘Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (C) | Stability (+°C) | Uniformity (C)| Uncertainty (+'C)
Min , Max Average Factor k&
3.0 29,40 32 299 1.05 1.30 1.66 2.00

* 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 k which for a t-distribution, providing

a level of confidence of approximately 95 % .

n of this calibration result

1. Reference Standard Instrument  : -

Instrument

1) Document Process
This ification is

Calibrator 54030049
to the

Serial No.

Approved By M

FM-L15 117/15-05-63

Cert. No.: 22CH1222

Page.: 20of2
ID No. Cert. No. Due Date
130RC116 22E2769 24 Aug 2023

System of Unit maintained at:-

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

2. Certified

: The

Buffer Solution
pH 4.008
pH 6.985
pH 10.008

results are traceable to S through CPA chem Ltd.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No. Exp. date

823320 20 June 2024
794122 14 Feb 2023
823323 20 June 2023

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
C: Input
pH mV mV pH (2mV) K
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: B520948426 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

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 3.999 153.9 0.0055 2.09
SIN.:PCE-86-EX1001 6.985 7.017 -13.7 0.0084 2.00
10.008 9.996 -179.0 0.0078 2.06

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-

Walu, -

a 1126274

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

TEL.0-2717-3000-27 FAX.0-2719-9484
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Cert.No.: 22CH1222
Page.: 10f 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(,A Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

‘The Uncertainties are for a

pH Meter

Mettler Toledo

Seven Compact S220
B520948426
BKK_EN0072 REVIEW BY ...

Used Item [

09 September 2022 | APPROVED BY .

12 September 2022
2209-0312DSC-1

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 standard
voltage calibrator and direct measurement

with certified reference material (CRM)

o/

NEXT CAL. DATE 12

Warakorn Lerngagtrakul

Al

Approved Signatory

15 September 2022

P ility of approxil 95%

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

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




S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

N

NSC-TISITIS17025
CALIBRATION 0008

Cert.No.: 22CG3154
Page.: 1 of 2

Certificate of Calibration

Equipment :
Capacity :

Serial No. :

ID. No. :

Manufacturer :
Made in :

Submitted by :

Ambient Temperature :

Relative Humidity :
Barometric Pressure :

Calibration Procedure :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

() Malee Butkruea
(LY Ponpan Paipim
( ) Srisuda Khamtha

Issue Date :

Burette

REVIEW BY .
50 mL

APPROVED BY .
BKK_ENO171 | NEXTCAL DATE 29
Witeg
Germany

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

(20 + 25) °C

(50 = 10) %

759 mmHg

ASTM E 542 - 01

Panward Pramklam

pe

Approved Signatory

31 August 2022

The Uncertainties are for a

probability of approxi 95%

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

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

A 0044607



Equipment : Burette
Received Date : 26 August 2022
Condition As-Received : Used ltem
Calibration Date : 30 August 2022
Reference : 2208-0918DSC-2

Condition of this result of calibration

. Reference Standard Instruments :

Cert.No.: 22CG3154
Page.: 2 of 2

Instruments Model Serial No. ID. No.  Certificate No. Traceability = Due date
1) Balance AE200S N03679  140RC001 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph ~ THDX-CE 00016540  140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1594592  140EC010 221181 NIMT 10 Feb 2023

This certification is traceable to SI Unit
. The certificate is valid only to the item calibrated on date ai

w N

Calibration result :

ind place of calibration.

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

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 49.9959 0.010 2.00

Remark mL = cm’

The reported uncertainty of measurement was based on a stal

ndard uncertainty multiplied by a coverage

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

-00o-

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service thailand@sartorius.com

leal
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Model Number : ~ MSE224S-100-DU

Description : Analytical Balance

Serial Number : 26207042

ID No. : BKK_EN0002 -
Sartorius

Calibration Results : Without Adjustment

21123908

SARTORILS

f‘ of Calibration

Certificate No. : 23BCI0072
Monday, February 13, 2023

Issued Date :
No. : 203245
Page No. : 20f2

Repeatability Eccentricity (Off-center loading error)
ibility i it ighing instrument to display [ readouts is yielded Dy‘lh‘ediﬂelence between the
E;!foﬁz:l;ﬂgr‘smﬁ;ﬂf :I::n“l’:(ags:rgem/:ad,:ﬂe;m a meas}l/lrsme:! series is placed readout of the load, ‘i.s 1/3 or 1/4 of maximim capacity, p/?{:ed inthe
repeatedly on the weighing pan in the same manner. The standard deviation is used to | middle of the weighing pan ‘and between each qflour additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) | 200.0000 Nominal value : 50 g
20 g 199.9999  |Tolerance 0.0004 g
Tolerance [ 20.0000 200.0000
00001 g 20.0000 199.9999 ~ Difference
20.0001 200.0000 1] _
~0.0001
Nominal Value : (High Load) 20.0000 | 200.0000 2 .
200 g 20.0000 199.9999 3| o.0
Tolerance 20.0000 | 199.9999 7 T 4| 0.0001
00001 g | 20.0000 200.0000 0 5 | 0.0000
20.0001 199.9999 g 6
7Standard Deviation 0.00004 0.00005
Linearity ‘
The linearity, also called lir ty Descril f ing ir from the linear slope.
Tolerance  0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
@ (9 [©)) @ @
0.01 0.0100 0.0100 0.0000 0.00014
0.1 0.1000 0.1000 0.0000 0.00014 |
1 1.0000 1.0000 0.0000 0.00014
2 2.0000 2.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 10.0000 10.0000 0.0000 0.00014
20 20.0000 20.0000 0.0000 0.00014
[ ~ 50 50.0000 50.0000 0.0000 0.00015
100 100.0000 100.0000 0.0000 0.00019
[ 200 200.0000 199.9999 -0.0001 0.00030
End of Report.

SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 + e-mail: it

Model Number :

MSE224S-100-DU

Description : Analytical Balance

Serial Number: 26207042

IDNo. : BKK_EN0002 .
Manufacturer : Sartorius

Customer Name : ALS Laboratory Group (T! hailand)Co., Ltd.

of Calibrati

SARTORILS

REVIEWBY .. Siﬂl("t.,..?:...
AFﬁ'ROVED BY Z‘J— AJ—

(&’&'f

NSC-TISI-TIS 17025
(CALIBRATION 0426

NEXT CAL. DATE
BC16075
Monday, February 13, 2023

Reference No. : 203245

Certificate No. :
Issued Date :

Page No. : 10f2

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

Calibrated Place : Balance Room

Calibrated By : ~ Mr. Chonchai Inthana

Calibration Date : Wednesday, February 08, 2023

Metrological data :

Capacity : 220 g Readability : 0.0001

Reasons for calibration

CJ New Installation [] Service / Repaired Re-calibration/ Maintenance

- -

g Temperature : 23.2°C +
Humidity : __B0.0%RH %
Pressure - B

Calibration
Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003
Based on UKAS LAB 14 : 2019

Ambients Conditions:

Equipment Condition: __[7] Good Operate [ Fair

Measurement Method ~ UKAS Publication Ref :Lab 14
e inty stated is the exp: inty which is obtained from the standard i iplig
coverage factor (k=2) to provide a level of of i ly 95%. Itis de i ?n o unwnv?i;:l{hrztgulﬂgid‘:y e
ion of inty in (GUM). The cali if i i
realise the unit of according IE) the ) i it o Ry e

Sartorius Metrological Specifications.

Traceability:

Model Number ‘Descrigﬁion

Standard System of Units (8I). Report of Tolerance came form list of

YCS011-522-00 Sartorius weight set 1mg - 5000g E2,YCS011-522-00

MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD

_—

14-Sep-2023
5Sep2023

This certificate relate and apply this equipment only.

This geniﬁqate may not be reproduced other than in full except with
the prior written approval of the Verification Operation Division
Sartorius (Thailand) Co., Ltd.

SOP FM 33 03 February 2022

Mr.Chonchai Inthana(Technical Manager)

OM

TE>rH®



Metrological 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

©ISCG

CENENT-BUILDING WATERIALS

)

Certificate No.T230902 Page 1 of 5

Certificate of Calibration

Equipment : Digestion Unit

Manufacturer : SCP Science

Model : DigiPRER HT

Serial No. : HTC1120480658

Customer Code : BKK_EN0366

ID No. : T2635A5

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

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

Customer Location : Wet Chemistry Lab 1

Date of Receipt : 10 May 2023

Calibrated By

Sujjar Naknakred ( Site Calibration Manager )

Approved By : 3&’“"\/4\*‘ /Boonchai Suriyawong ( Site Calibration Manager )

2.9 MAY 2013
Date of Issue :

The rtainties are for a confid probability of approximately 95%.

This Certificate is issued in with the i of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the y and its ility to ized 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-L12109/30-05-57

Metrological Center
S C G SCI ECO Services Company Limited
N T- Do TG TERIALS 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. T230902 Page 2 of 5

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 17 May 2023
Environment : Temperature : 23.9-263 °C

Line Voltage : 221.8-2259 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one

thermocouple type T use for ambient temp . The calibration was done in di
to WETIO. '
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M20A1-(CH17-CH20) T230547 18 April 2024
DATA LOGGER 34970A T149 T230547 18 April 2024
3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good
Equipment Description :

>

o,

Time Constant I  Hour __ 54 Minute At__380 C
Fresh Air Damper  [_] Open [:]Min D Medium D Max
[CcClose
[X]Not Available
5. Adjustment :
( X ) without adjustment () after adjustment
Approved ByM__

FM-L13 108/30-05-57



Metrological Center Metrological Center

@ S C G SCI ECO Services Company Limited @ SCI ECO Services Company Limited
\) VT DL NG WERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110 \ S ET- B NG NERALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T230902 Page 3 of 5 Certificate No. T230902 Page 4 of 5

Calibration Report Calibration Report

s

F ;oM
e ]

T saonn || weeoms | wmaoms | saseom |
W s P Qe P -

R

FRONT FRONT
Measurement Results Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block Setting Reading STD. Position of Stardards at Block
o o N Holel | Holez | Holed | Holed | HoleS | Holes | Hole7 | Holes o o o Hole17 | Holel8 | Hole19 | Hole20 | Hole2i | Hole2z | Hole23 | Hole24
‘o o ‘o Reading ‘o ‘o () Reading
Max°C 373 | 30 | 3w2 | 3802 | 3775 | 375 | 3807 | 3800 Max °C 3784 | 3801 | 3801 | 3800 | 37 | 3798 | 36 [ 3778
Min°c 3768 | 3786 | 3789 | 3799 | 3770 | 3790 | 3%02 | 3796 Min °c 3778 | 3196 | 317 | 3793 | 316 | 3192 [ w2 | 3773
3800 3800 3794 -380.7 3800 3800 | 3794-3807
Average °C 3770 | 3788 | 3ma | 3800 | 3773 | 32 | 3804 | 37199 Average °C | 3199 | 3w | 37907 | 319 | 3795 | 314 | 3775
Stability £C 02 02 02 02 03 03 02 02 Stability £°C 03 03 02 03 03 03 02 02
Cal. Point Setting Reading STD. Position of Stardards at Block Cal. Point Setting Reading STD. Position of Stardards at Block
o o N Hole9 | Hole10 | Holell .| Hole12 | Holel3 | Holeld | Holel5 | Holel6 Hole25 | Hole26 | Fole27-| Hole2s | Hole29 | Hole30 | Foledt | Hole3z
‘o o o Reading Co Co Co Reading
D
Max°C 3770 | a9 | 317 | a9 | 3193 | 3196 | 35 | 3774 Max °c 3779 | 3194 | 3801 | 3801 | 3193 | 3196 [ 39 | 3773
Min°C 3767 | 375 | 3793 | 395 | 3789 | 3794 | 3m0 | 3770 Min °C 37724 | 319 | 397 | 3797 | 318 | 39 | 3ma | 3767
3800 3800 | 3794-3807 — 380.0 3800 | 379.4-3807 <
Average 'C 3169 | 317 | 35 | 3197 | 3 | 394 | 33 [ 372 Average °C 37 | 3192 | 39 | 3me | a0 | 33 | 3me | 3770
D
Stability + C 02 02 02 02 02 03 03 02 Stability +°c 03 03 02 02 03 04 0.3 03
Al ot
Approved By. Approved By.

FM-L13 108/30-05-57 FM-L13 108/30-05-57

Metrological Center L Metrological Center
SCI ECO Services Company Limited A, SCI ECO Services Company Limited
©|SCG

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

©

‘ ‘CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 2§f,‘§.§","s 17025
Bangkok Tel : 9205 6851 , +669 8247 2 1oN 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th angkok Tel: +668 - 360
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Certificate No. T222502 Page 1 of 4
Certificate No. T230902 Page 5 of 5
Calibration Report Certificate of Calibration
Equipment : Chamber ( Oven )
Manufacturer : Memmert
REVIEW BY ...
Model : UF 450
APPROVED BY .
Serial No. : B7170531 ’
next caL. oate 2212
- Customer Code : BKK_EN0273
o P P oo B
= - | D No. : T8042A4

FRONT
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
o o o ) Fole33 | Holedd | Hole35 | Hole36 | Holed7 | Hole38 | Hole39 | Holedd
‘o o o Reading Khet Suan Luang, Bangkok 10250
Max°c 377 | 370 | 383 | 37190 | 372 | 375 | 3773 | 3774 Customer Location : Oven Room
Min °c 3 | ame | ame | 3me | sma | ama | 39 | 37170
3800 3800 | 3794-3807 .
Average °C ams | ams | ama | sss | amo | a3 | s | sm2 Date of Receipt : 23 November 2022
°
Stability £°C 02 02 02 02 02 02 02 02 . . . . .
Calibrated By : Sujjar Naknakred (Site Calibration Manager )
Approved By : % /Boonchai Suriyawong (Site Calibration Manager)
The expanded inty of was + 185 °C . D9DEC W;2

Date of Issue
‘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 multiplicd by a coverage factor k=2, providing

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

This Certificate is issued in with the of itation granted by the Thai Laboratory Accreditation
. Scheme which has assessed the measurement capability of the y and its to ized national
M' standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may

Approved By.

not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L13 108/30-05-57 FM-L14118/31-08-64



Metrological Center
SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T222502 Page 2 of 4

Calibration Report

Equipment Chamber ( Oven )
Date of Calibration : 29 November 2022
Environment : Temperature : 29.1-29.6 °C

Line Voltage : 221.3-2232 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine resistance thermometer detectors and nine standard thermocouples type T

into its chamber , the other one resistance thermometer detector use for ambient temperature measurement .

The calibration was done in according to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

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
RTD 100 ohm 27-(CH1-10) T210004 30 December 2022
TC TYPET TN261-TN270 T210010 30 December 2022
DATA LOGGER  34970A T149 T210004 30 December 2022

w

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 1 Hour __49 Minute At__104 °C
Fresh Air Damper [X]Open [ |Min [ ] Medium Max
DClose
[CINot Available

bl

Adjustment :

() without adjustment ( X ) after adjustment

Approved By, FM é‘

FM-L15 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

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

@ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T222502 Page 4 of 4

Calibration Report

(mzsv TN268
TN?bS
™28 l«—— Chamber Edge
TN269
[}
H
TN263 H? TNéSb
TN261 TN262
4 re
:
) j_ - D
<a» >

Remark :
Internal Dimensions of Chamber : W (Width) = 104 cm. , H (Height) =72 cm. and D (Depth) = 60 cm.
Size of Installed Standard sensor number TN261 to number TN268 : a=5 cm.,b=5cm.and c=5cm.
Size of Installed Standard sensor number TN269 : W/2 = 104 cm./2 , H/2 =72 cm./2 and D/2 = 60cm./2

Measurement Results

Average Standard Reading at each position ('C )

Calibration Point TN261 | TN262 | TN263 | TN264 TN265 | TN266 TN267 TN268 | TN269
180 179.14| 179.17( 179.65 | 179.26 | 180.41 | 179.64 | 181.18 | 180.99 | 18036
Chamber (Oven ) Temperature Distribution
R Reading (°C) o N N o | Coverage
ttis A ility (+ i it +
Setting () [ verage | Aversee () | Stability 6°C) | Uniformity (C) | Uncertanty °C) | [ o
180.0 - 180.0 179.98 038 1.78 110

* 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 k which for a t-distribution, providing

alevel of confidence of approximately 95 % .

FM-L15117/15-05-63

Approved By.

Metrological Center
SCI ECO Services Company Limited

@ISCG

i i il NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Certificate No, 1222502 Page 3 of 4
g-cm 27-CH8|
21 CH<55 3
a 21-CHe |¢———— Chamber Edge
21-CHY
Q
H
Q21-|:H:c "o 27-CH4
oY D
Remark :
Internal Dimensions of Chamber : W (Width) = 104 cm. , H (Height) = 72 cm. and D (Depth) = 60 crm
Size of Installed Standard sensor number 27-CH| to number 27-CH8 Scm. b=5cm. and c=5cm.
Size of Installed Standard sensor number 27-CH9 : W/2 = 104 cm./2, H/2 = 72 em/2 and D/2 = 60cm./2
Measurement Results
Average Standard Reading at cach position ('C)
Calibration Point 27-CH1{27-CH2| 27-CH3| 27-CH4 | 27-CHS | 27-CH6 [ 27-CHT | 27-CHS | 27-CH9
104 104.07 | 103.60 | 103.45 104.02 104.47 103.57 104.59 103.78 104.18
‘Chamber ( Oven ) Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (°C) Stability (+°C) Uniformity (C) Uncertainty (+°C )
Min,Max | Average Factor k
1040 - 104.0 103.97 0.07 0.70 042 2.00

* 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 multiplicd by a coverage factor & which for a t-distribution, providing
alevel of confidence of approximately 95 % .

Approved By.

FM-L15 117/15-05-63

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

B 200

Certificate of Testing

Equipment : DO Meter

Manufacturer : Ysi

Model : 5000-230V REVIEW BY ..

Serial No. : 09101147 k

ID No. - BKK_ENOO17 APPROVED BY ...
Received Date : 20 May 2022 | NEXT CAL. DATE Q»’M ‘%’b
Test Date : 24 May 2022

Reference : 2205-0638DSC-8

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 : Warakorn Lerngagtrakul
Approved by : ““Alb ‘

Approved Signatory

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

Issue Date : 31 May 2022

B 0285244




Cert.No.: 22TW122
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. 1D No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022
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.: 16K100498
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.13 0.015

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full without written approval of the laboratory

-o0o-
a 1110482
A
Equipment : DO Meter with Sensor Cert. No.: 22LM83
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2205-0638DSC-10

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1502A A09204 2218 04 Jan 2023

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

3. This i ion is to the ional System of Unit.

Result of Calibration :- (*) Without Adjustment

T
This instrument was with thermistor sensor , ID No.: 16K100498
Calibrati uuc _ Coverage
. Error Uncertainty Fact

Point Depth Temperature Reading actor
(<€) (mm) (c) (c) (c) (£°C) k
20.00 80 20.003 20.01 0.007 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 %.

-o0o-

aly, -

a 1090806

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

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

Cert. No.: 22LM83
Page.: 10f 2

Certificate of Calibration

Equipment : DO Meter with Sensor

Manufacturer : Ysi

Model : 5000-230V

Serial No. : 09J 101147

1D No. : BKK_EN0017

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 20 May 2022

Calibrated Date : 30 May 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50£30)%

AC Line Voltage : (220£22)V

Calibrated by : Tawatchai Pama

Approved by : % B

Approved Signatory

( ) Pornthippa Tameyakul
(./ ) Malee Butkruea
() Suwit Imjai
Issue Date : 31 May 2022
The Uncertainties are for a p ility of i 95%

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

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

A 0039957
Metrological Center

Ay, SCI ECO Services Company Limited
)\) SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230683 Page 1 of 4

Certificate of Calibration

Equipment : Chamber (Incubator )
Manufacturer : MEMMERT
REVIEWBY ..
Model : ICP 750 APPROVEDBY Z_L A);_
Serial No. : F818.0075 N 95/ ou—’al—f

Customer Code : BKK_EN0305
ID No. : T9571A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Wet Chemistry Lab 2

Date of Receipt : 30 March 2023

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : /Boonchai Suriyawong ( Assistant Calibration Manager )
Date of Issue ;1 U APR 2013

The inties are for a confid probability of approximately 95%.

This Certificate is issued in with the conditions of 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-L14118/31-08-64



Metrological Center
SCI ECO Services Company Limited

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

Certificate No. T230683 Page 2 of 4

Calibration Report

Equipment : Chamber (Incubator)
Date of Calibration : 5 April 2023 ( Finished Time 4:30 PM )
Environment : Temperature 22.9-28.6 °C

Line Voltage 221.7-2255 V

Condition of this results of test. :

1. This instrument was calibrated by insert 12 standard resistance thermometer into its chamber and test according
to WI-T20 (based on ASTM E145-94 ( Reapproved 2001 ) and AS2853-1986. )
All data show below were final values and the initial data may be obtained upon request.
The temperature scale used was based on ITS - 90.

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 37-(CH1-10) T222493 28 November 2023
RTD 100 ohm 36-(CH1-10) T222493 28 November 2023
DATA LOGGER  34970A T193 T222493 28 November 2023

w

. 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
'UUC Description :
Time Constant 2 Hour _ 24 Minute At__20 °C
Fresh Air Damper [ |Open [ _Min [ ] Medium [_] Max
DClose
[X]Not Available

[

. Result of test :

() without adjustment ( X ) after adjustment

Lo
Approved By.‘l\\‘y\w\_

FM-L15117/15-05-63

Metrological Center
SCI ECO Services Company Limited

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

®ISCG

Certificate No. T230683 Calibration R eport Page 4 of 4
Measurement Results
Average Standard Reading at each position ('C )
Calibration Point 37CH1 | 37CH2 | 37CH3 | 37CH4 | 37CHS5 | 37CH6 | 37CH7 | 37CHS | 37CH9 | 37CH10
200 2032 | 2028 | 2017 | 2022 | 2022 | 2004 | 2017 | 1974 | 2031 | 19.93
36CH1 36CH2
20.14 | 2020
Calibration Point 37CH1 | 37CH2 | 37CH3 | 37CH4 | 37CHS | 37CH6 | 37CH7 | 37CHS | 37CH9 | 37CH10
25 2528 | 2515 | 2513 | 2513 | 2520 | 2502 | 2511 | 2479 | 2520 | 2526
36CH1 | 36CH2
25.13 | 2494
Chamber (Incubator ) Temperature Distribution
) Reading (°C) Coverage
Setting (C) Average (C) | Stability +°C) | Uniformity "C)| Uncertainty &°C)
Min, Max| Average Factor k
200 199,201 200 20.02 0.09 0.54 0.38 200
250 249,251 250 25.03 0.03 051 038 2.00

* 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 k which for a t-distribution, providing
m

FM-L15 [17/15-05-63

a level of confidence of approximately 95 % .

Approved By.

Metrological Center
SCI ECO Services Company Limited

@ISCG
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Certificate No T230683 . . Page 3 of 4
Calibration Report
| |
10A 6A : : 3
1 T t *
1 H
$F: P!
! ! : 4F s -
], ! | g
i U ’
: - %A  12F
. P ittt
’ ~i1c
. i
7’ I
L4 uF 7
d
’ '
. H
4 | 1
24 : i sa
: ~7F

C=Centre, F=CentreofFace, A=Corner, E=Centre of Edge

IC = 37CHI [11F = 36cH1 |
2A = 37CH2 [12F = 36cHz |
3A = 37CH3
4F = 37CH4
5A = 37CH5
6A = 37CH6
TF = 37CHT
8F - 37CHS
9A - 37CH9
10A = 37CH10

Approved By.ﬂ
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Metrological Center
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CEMENT-BUILDING MATERIALS

Certificate of Calibration

Equipment : HOT BLOCK

Manufacturer : Environmental Express

Model : B3000- 240 REVIEWBY .

Serial No. : 2017CODW116 APPROVED BY LJ— AL—

Customer Code : BKK_EN0222 NEXT CAL. DATE

ID No. T6769A4

Customer

ALS Laboratory Group (Thailand) Co.,Ltd.

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

Customer Location : Wet Chemistry Lab2

Date of Receipt : 21 February 2023

Calibrated By : Watcharasak Puttarat (Technician )
Approved By : / Boonchai Suriyawong (Site Calibration Manager)
2 0 MAR 2023

Date of Issue

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

This ifi is issued in with the ions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the y and its ility to 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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Calibration Report

Equipment : HOT BLOCK
Date of Calibration : 1 March 2023
Environment : Temperature : 22.9-244 °C

Line Voltage :  222.7-227.8 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 20 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temp . The calibration was done in

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 TN121-TN130 T222122 5 October 2023
TC TYPET TN131-TN140 T222122 5 October 2023
DATALOGGER  34970A Ti50 T222122 5 October 2023

w

. 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 22 MimteAt _150 °C
Fresh Air Damper I:l Open I:IMin D Medium I:I Max
DClose
Not Available
5. Adjustment :

( X ) without adjustment (). after adjustment

Al

Approved By.
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Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

©

Certificate N T230352 Page 3 of 5

Calibration Report

Hole
H49 | H50 | H51| H52 | HS3 | H54 | H55 | HS6

H41 | H42 | H43 | H44 | H45 | H46 | H47 | H48

H33 | H34 | H35 | H36 | H37 | H38 | H39 | H40

H25 | H26 | H27 | H28 | H29 | H30 | H31 | H32
H17 | H18 | H19 | H20 | H21 | H22 | H23 | H24
HY | H10 | HI1 | HI12 | H13 | H14 | H15 | H16

H1 H2 | H3 | H4 | H5 | H6 | H7 | H8

H: STANDARD THERMOCOUPLE TYPE T

H1 |=|TNI21| H9 |=|TNI129| H17 |=|TN137] H25 |=|TN125] H33 |={TN133| H41 |=|TN121} H49 |= [TN129

H2 |=|TN122| H10 |=|TN130| H18 |=(TN138| H26 |=|TN126] H34 |=|TN134| H42 |=|TN123 H50 |= [TN13

I

H3 [TN123| H11 |=|TN131| H19 | =(TN139| H27 |=|TNI127| H35 | =|TN135| H43 |=|TN123 HS51 |= [TN13]|

H4

[TN124] H12 | =[TN132| H20 |=(TN140| H28 | =|TN128|] H36 |=|TN136| H44 | =[TN124 H52 |= [TN13)]

H5 [=|TN125| H13 | =|TN133| H21 |=|TN121] H29 | =|TN129] H37 |=(TN137| H45 |=|TN12§ H53 |= [TN133

H6 |=|TN126] H14 |=|TN134] H22 |=|TNI122] H30 | =|TN130] H38 |=(TN138| H46 |=|TN126] H54 |= [TN134

H7 |=|TN127| H15 | =|TN135] H23 |=|TN123| H31 | =|TN131} H39 |=|TN139| H47 |=|TN127 H55 |= [TN135

H8 |=|TN128] H16 |=|TN136] H24 |=|TN124| H32 | =(TN132| H40 |=|TN140| H48 |=|TN12§ H56 |= |TN13¢

Sl

FM-L13 108/30-05-57
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Calibration Report

Measurement Results

Average Standard Reading at each position ‘o)

Calibration Point |TN121)TN122) TN123| TN124| TN125 [TN12¢TN127 TN128|TN129|TN13
PointlSening Max 152.61[150.49 | 150.10 | 148.27 | 149.85 | 151.19] 149.99 | 149.29 | 149.97 | 150.03
150 I 150.0 Min 152,15 149.87 [ 149.73 | 147.75 | 149.26 | 150.78 | 149.49 | 148.56 | 149.15 | 149.15
Average 1152.41)150.22 | 149.90 | 147.99 | 149.48 |150.92 |149.71 | 148.92 | 149.51 | 149.67
[TN131{TN132{ TN133| TN134 | TN135 [TN136{TN137| TN138| TN139(TN14

Max 149.84|148.34 [ 148.34 | 149.88 | 152.39 | 149.73| 149.66 | 149.16 | 149.76 | 151.18

Min 149.35 147.85 | 148.40 | 148.94 | 152.39 | 149.19| 148.83 | 148.68 | 149.51 | 150.92
Average |149.67 (148.10 | 148.59 | 149.55 | 152.39 |149.36 | 149.25'| 148.96 | 149.64 | 151.05
TN121)TN122| TN123| TN124 | TN125 [TN136TN127 TN128| TN129 | TN130
Max 152.91 150.56 | 149.20 | 148.63 [ 149.78 | 151.28] 150.09 | 148.83 | 148.16 | 148.33

Min 152.72| 150.04 | 148.59 | 147.96 | 149.42 | 150.96| 149.83 | 148.20 | 147.62 | 147.29
Average [152.80 [150.29 | 148.89 | 148.30 | 149.60 |151.08 |149.97 | 148.52 |147.90 | 147.80
[TN131{TN132{ TN133| TN134 | TN135 [TN136{TN137| TN138| TN139 | TN140

Max 148.81|148.04 | 148.56 | 148.11 | 149.07 | 149.06 | 148.58 | 149.85 | 149.07 | 150.89

Min 148.08 147.63 | 148.07 | 147.63 | 148.81 | 148.62| 148.18 | 149.60 | 148.86 | 150.63
Average |148.451147.84 | 148.36 | 147.81 | 148.94 |148.84 |148.37 | 149.74 | 148.96 | 150.78
[TN121/'TN122| TN123| TN124 | TN125 [TN126{TN127| TN128| TN129 | TN130

Max 150.76| 152.63 | 151.14 | 150.47 [ 151.07 | 150.93| 149.35| 150.31 | 149.28 | 149.81

Min 150.59 152.40 | 150.69 | 150.17 | 150.77 | 150.54| 148.80 | 149.93 | 148.84 | 149.23
Average |150.69 |152.52 | 150.95 | 150.33 | 150.94 |150.73 |149.18 | 150.10 | 149.04 | 149.56
TN131)TN132 TN133| TN134 | TN135 [TN136|

Max 150.97| 150.34 | 151.70 | 149.10 | 153.13 | 150.74

Min 150.77) 149.94 | 151.36 | 148.83 | 152.91 |150.61
Average }1150.87 [150.13 | 151.53 | 148.97 | 153.05 |150.66

Approved By, fi”“

FM-L13 108/30-05-57

Metrological Center
s C G SCI ECO Services Company Limited
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Calibration Report

Measurement Results

HOT BLOCK Temperature Distribution

Reading ('C)
Setting (C) Stability (+°C) Uncertainty (+'C )
Min, Max | Average

150.0 150, 150.1 150.0 0.60 1.01

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

Approved By.M.___

FM-L13 108/30-05-57
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System JP12091612

©2021 by Agilent Teshnologies

Service Details

Purpose

Page2/30

Agilent CrossLab Compliance Services

This section includes local contact and delivery details for this service.

General Detaits

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

Organization Details
Name:

Location:

Local Contact Details
Name:

Job Title:

Qualification Location:
Operator Details

Name:

Job Title:

Data Acquisition Details
Acquisition Software Name:

Acquisition Software Revision:

Custemer Data System (CDS}):

6005218484
AgllentRecommended
ICPMS.02.50

Report

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakarn 40, Suan Luang, Bangkok 10250 Thailand.

Khan Chatchanai
Lab Manager
‘Spectro Room

Panthep Kurasathain

Field Service Engineer

MassHunter
D.01.01

IcpMs: MassHunter

Date: June 14, 2022 10:32:16 AM

System ID: JP12091612

Page 4130

© 2021 by Agilent Technologies.

Test Summary

Purpose

Agilent CrossLab Compliance Services

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is
automatically determined based on pre-dsfined limits, and (2) the total number of times the test was run is displayed. For detailed
results and specifications for a test, refer to the test results in this EQR.

Details

“Test

Autosampler Check : ASX-520

Integrated Sample Introduction System (ISIS) Check : ISIS2
Autotune : G3281A

Background {No Gas Mode) : G3281A

Background (Gas Modes) : G3281A

20-Minute Stability (No Gas Made) : G3281A

Pass
Pass
Pass
Pass
Pass

Pass

Status Runs

Overall Qualification Status

Pass :

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Instrument Details

Purpose

This section describes the as found system configuration.

Details
ICP-MS 1
Manufacturer Agilent Technologies
Name 7700x
Modei Number G3281A
Detector Type sQ
Nebulizer Mira Mist (G3161)
Spray Chamber Quartz
Torch Quartz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP12091612
Firmware Revision D.01.01
Ists 1
Manufacturer Agilent Technologies
Name IsIs2
Model Number G4911A

Installed Options

Type Peristaltic pump system

Autosampler 1

Agilent CrossLab Compliance Services

#003: 2 pumps, 1 vaive, auto dilution and discrete sampling

Manufacturer Agilent Technologies
Name ASX-520
Madel Number G3286A
Serial Number 031403A520
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number G3292A
Serial Number 4N1220700
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
Page 5/30
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Calculation Formulas
Purpose

This section includes calculation formulas for ail available tests. Depending upon which tests are scheduled, all or some apply to your
qualification.

For a description of calculations for ICP-MS tests performed by the MassHunter software, refer to the MassHunter application and
documentation.

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 6/30
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Autosampler Check
Purpose

This test demonstrates that the autosampler module is correctly installed and connected. It does not test module performance.

Setpoint
Results Observed Result Expected Result  Status
Criteria

After th f test, i be in th it i i

er the self test, is prabe in the home position? iyes Yes pass

mmanded, s the probe positions ial 22 B
As commai pr P ed at vial 2 yes Ives . 'Pass
Setpoint Status: {Pass Runs::1
Overall Autosampler Check Test Status
Pass ’ ) !
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
Page 8/30
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Protocol Details
Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test

ICPMS.02.50 20-Minute Stability (No Gas Mode)

ICPMS.02.50 Autosampler Check

IGPMS.02.50 Autotune

ICPMS.02.50 Background (Gas Modes)

ICPMS.02.50 Background (No Gas Mode)

ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check
Date: Jung 14, 2022 10:32:16 AM

System ID: JP12081612

Page 7/30

©2021 by Agilent Technologies Agilent CrossLab Compliance Services

Integrated Sample Introduction System (ISIS) Check

Purpose

This test demonstrates that the ISIS module is correctly instafled and connected. It does not test module performance.

Setpoint
Results Observed Result  Expected Result  Status
Criteria
As commanded, does the pump rotate? iYes !ives Pass
? 3 -
As commanded, do the valves load and Inject? ives Fres  pass
Setpoint Status: ‘Pass Runs: 1

Overall Integrated Sample Introduction System (ISIS) Check Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 8/30
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Autotune
Purpose

This test uses traceable checkout standards to run a software-executed autotune in all modes. The tune report provides values for
peak width, mass axis, sensitivity, oxide species, and doubly-charged species tests.

Setpoint
Results

Peakwidth Mass 7
Agilent Recommended:

Status:

Peakwidth Mass 82

Agilent Recommended:

Status:

Peakwidth Mass 205

Agilent Recommended:

Status:

Mass Axis 7

Agilent Recommended:

Status:

-Mass Axis 89

Agilent Recommended:

Status:

Mass Axis 205

Agilent Recommended:

©2021 by Agilent Technologies Agilent CrossLab Compliance Services

i Mcps/ppm

Mass 7 Sensitivity No Gas 81.18
is= 255 i

Agilent Recommended:

Status:

Mass 89 Sensitivity No Gas i247.81  Meps/ppm
Agilent Recommended: 8

Status:

Mass 205 Sensitivity No Gas 184.87 + Mcpsippm
Agilent Recommended: N

Status:

Mass 59 Sensitivity He i Mcps/ppm
Agilent Recommended:
Status:

Oxide Ratio 156/140 %
Agilent Recommended:

Status:

Doubly Charged Species Ratio 70/140 '%
Agilent Recommended:

Status:

Setpoint Status: Pass Runs:i1

Overall Autotune Test Status

Status:
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 10/30

©2021 by Agilent Technologies

Background (No Gas Mode)

Purpose

Agilent CrossLab Compliance Services

This test examines the background of the ICP-MS in no gas mode by monitoring ions during a blank run.

Setpoint

Conditions

Masses: 7 [AMU

8 amu
205 AMU

Measurements and Results

Masses (AMU):

Measured Value:

Agllent Recommended:

Status:

Setpoint Status: Pass Runs: 1

QOverall Background (No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612

Page 12/30

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Background (Gas Mode)
Purpose
This test examines the background of the ICP-MS in the varlous gas modes by monitoring ons during a blank run.

Setpoint Gas Mode: iHelium
Conditions

Mass: i78 |AMU
Integration Time: 1.0 isec
Cycles: 120 P

Measurements and Results
Mass (AMU): 78
Measured Value:

Agilent Recommended:

Status:

Setpoint Status: iPass : Runs: 1

Overall Background (Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System iD: JP12091612
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20-Minute Stability (No Gas Mode)

Purpose

This test monitors the abundance of ions present in the checkout standard over a 20-minute period to verify that the signal Is stable.
The %RSD of the abundance of given ions is calculated internally by the software and compared to the limit.

Agilent CrossLab Compliance Services ©2021 by Agilent Technologies

Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the

Agilent CrossLab Compliance Services

Agilent Te that i change be In place in order to
Setpoint maintain the validation process. Any changes to the analytical or computer hardware or software must be dlearly specified. A
Conditions change management system provides a means for determining the degree of requalification required according to the extent of the
Mode: Spectrum changes made. All details of the changes must be thoroughly recorded and documented, (ogelilsr with details of completed tests and
- et their results. Note: i is the customer's
Masses: 17,9, 59, 89, 140, 205
Integration Time: 999 'sec
Peak Pattern: 3 ' points/peak
Repetitions: 20 h C
Sweeps/Replicates: 100 |
Measurements and Resuits
Masses (AMU): 205
Stability RSD: 06 %
Agilent Recommended: 345
Status: i o
Setpoint Status: iPass - Runs::1
Overall 20-Minute Stability {No Gas Mode) Test Status
Pass !
C
Date: June 14, 2022 §0:32:16 AM Date: June 14, 2022 10:32:16 AM
System ID: JP12001612 System ID: IP12091612
Page 14/30 Page 16130
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Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specifi includes pt quisite trainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, etc.), instrument hardware and software components, and the AGE technique itself. The one :

General

Document Name: i Certificate of System Qualification

certificate all pre-requisile trainings as inthe Agilent L eaming Management System called Success
Factors.
Location Category Document Name Page
EQR General Certificate of System Qualfication 7 Agilent Technologies
EQR General Operator's training certificate and qualifications 18 Agilent Compliance Engine Self Qualification
EQR General Certificate of Qualification for ACE 19 S i oIS pitorm Rovison e
EQR General Certificate of Qualifcation for ACE 20
EOR General Tune reports 21 C o e e oo g e posess There e
EQR General Test Report 24
EQR General Test Report % Tochniae Tyee Tosts Completed Roset
Alomic Absarption 7 Conforms:
Capillary Electrophoresis. 10 Conforms.
Dissoktion o Contorms
Emission Spectroscopy 3 Conforms
Gas Chromatography - GCMS 7 Conforms.
Gas Chromatography 29 Conforms.
Gal Permealion Chromalography. 9 Conforms
ICP-MS 8 Conforms
Infrared Spectroscopy 7 Conlorms.
Liuid Chromatography 17 Gontorms
Liguid Chromatography « LCMS 8 Conforms.
. Mictofuidics 18 Conformns
( ‘Sample Praparation - Gas Chromatography 9 Conforms
‘Sample Preparation - Liquid 8 Canforms
Chromatography
Suporcritcal Fiid Chromatography 15 Conforms.
Software L] Conforms.
UV-Vis Spectrophatomeler 13 Conforms.
Overat Quslfcation Satus
Contors
g::; - :":’1“;;:1'::’2” 10:32:16 AM Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
Page 16/30
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General

Document Name: iOperator's training cerlificate and qualifications

Agilent Tochrologies

Certificate of Completion

Learner Name: Panthep Kumsathsin

‘Title Of Course: AN-CE-ICPMS-2-017-B:7700x/7700s ICP-MS Tntro, -Oper. H/W.S/W & OQ/PY

Completion Date: ‘November 22, 2012

Certified By Company. Leaming at Agilent
A cerificate i
id ilent’ Alerts, Nt ini J
d tion, techini pars, Completion i i by Agilent Techuologios, docs not
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
Page 18/30
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General
[ Certficate of Qualfication for ACE

Document Name:

Agilent Technologies
Certificate of Completion
Learner Name: Panthep Kurasathain
‘Title Of Cours: AN-CE-ICPMS-2-035-B: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-MS Systems
Completion Date; October 31, 2020
Centificd By Company: Leamning at Agilent
an
A cenificate i ining i id whil by Agitent
idg i ilent’s: Safety Alerts, Ne update tr current
dot e i it without by Agilent Teehnologies, does not
quali ir i , service or
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
Page 20/ 30
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General

Document Name:

Agilent CrossLab Compliance Services

i Certifiate of Quallfication for ACE

Learner Name:

Title Of Course:

Completion Date:

Certified By Company:

Agilant Tochnologies

Certificate of Completion

Panthep Kurasathain

AN-CE-SS-11-030-A; ACE 3.X User Update Training

July 7,2020

Leaming at Agilont

Agileat i il worki i i
ileals: Safety Alerts, Service Notes, intemal techaical updaios, upde training, curent

P tati i i, ‘Campletion of Irmining alone, without being employed by Agilen: Technologies. docs not
q i install, service or maintai
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
Page 19/30
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General
Document Name: {Tune reports
Tune Report
Operator Name ‘Supakwan Mak
AoqDoa Bakn CuglenticPmaUserTunab
Aoq, Do Timo 022 00815 M
Regart Comment PMOQ 14 June 2022
Instrument Neme GAZB1A IP12091612
No Gas]
Sensamy
]
T ww e [ies 1w
I e I X X
F e T I )
Sampling Period [sec| 0311
Integration Time [sac] 01
OxddaDoubly Cherged Ratio
oxo 1561140 1.139%
Doubly Charged 701140 1.140%
L——
o e W waon
- Tesw T Joss  Jors
R I i )
R T T
Fegrofon Tmalsoc} 01
H AowstonTimolsedl 227
i Lasor
—
Piara Paametos
Fasmatio NebwizorGas 105U MetewpGas  000Umin
i Pomer 1550w opionGes - AsloyGss 080U
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General ; -
Document Name: Test Report
Document Name: ‘Test Report
Batch Summary Report
Batch Summary Report
Ty Repor Anayce Table
) T o {hel ]
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Page2/2 6/14/2022 1009:04 AM
Page 112 /1472022 100504 AM .
C
Date: June 14, 2022 10:32:16 AM
Systom ID: P12001612 Date: June 14, 2022 10:32:16 AM
Y ) System ID: JP12091612
Page 24/30

Page 25/30



©2021 by Agilent Technologies

General

Document Name: Test Report

Agilent CrossLab Compliance Services

Batch Summary Report

Batch Folder: DAAgiknt Serice\PMOQ 13-6-221 0Q 20 Minbh

Analysis File: 0Q 20 Minatchtin

Tuno Step: #1NoGas

[Tea | acomer T ‘ata i [ somsleome | Twor | towi| oiwien |

N | TogisueLs 20min | Sampte 1 1o000]

Page1/2 /1472022 95359 AM

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 26 /30

©2021 by Agilent Technologies

Electronic Signature
Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,

including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username

and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and

electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other

suitable method defined in your data access and control procedures.)

Details
Full Name of Signer: Panthep Kurasathain
panthep_kurasathain@agilent.com

June 14, 2022

Logged On User Name:
Signature Creation Date:

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document s designed to provide an important componant of a Gomplete

compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or astoit forany regulatory program.

Warranty

Agilent Technologies makos no warranly of any kind to this matorial, including but not imitad to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

fumishing, performance, or use of this material.
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User Name: panthep_kurasathain System Id: JP12081612
Hostname: ASBRKWX313 Print Dalo: Jun 14, 2022 10:32:20 AM
ALS OQHW 7700 14Jun2022 Transaction log ¢
Time Transaction  Activlty Type of Transaction Optional Information
tato Performed
June 14, 2022 10:14:43 AM Audit SessionCrealod  Session None
June 14, 2022 10:14:43 AM Start Configuration ~ Session None
dune 14,2022 10:14:43 AM Audit Eniilement Licensing User is FialdEngineer and
does not require an unlack
code
June 14,2022 10:19:18 AM Audi Eqploaded  Session EQP detais for primary
technique [icpMs] -
Filo path:
- {ProtocolPacksHiopMs/Config
(, uralions/02 S0/lcpVs.02.50.¢
9], EQP Fite Name:
{1opMs.02.50.qp), EQP
Neme:
{AgientRecommended]
dune 14, 2022 10:19:20 AM End Configuration ~ Sesslon None
June 14, 2022 10:18:24 AM Start Qualification ~~ Session oa
Juno 14,2022 10:19:24 AM Start Execution Autosampler Check : ASX-520: Nare
Autosampler Check
June 14,2022 10:19:42 AM End Execution Autosampler Check : ASX-520: Run Count : 1
Autosampler Check
June 14,2022 10:19:43 AM Start Exccuion Integrated Sample Iniroduction  None
Syslam (1S15) Check : 1SIS2:
Integratad Sample Introduction
System (1SIS) Check
June 16,2022 10:49:47 AM Eng Exacution Integreted Sampls fniroduction  Run Count : 1
Systen (191S) Chack : (SIS2
“ Integrated Sample Introcuction
C s
June 14, 2022 10:19:50 AM Start Exccution Autotune : G3281A: Autotune 1 None
Jure 14,2022 10:2222 AM End Exoculion Autotune : G3281A: Autotune 1 Run Count : 1
Page 1/2
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User Name: panthep arasathin Systom a: Jp12091612 Certificate of System Qualification
Hostname: ASBKKWX313 Print Date; June 14, 2022 10:32:20 AM |CPMS-0Q
ALS OQHW 7700 14Jun2022 Transaction log :
Time Transaction  Activity Typo of Transaction Optional Information System (D: JP12091612
State Performad Organization Name: ALS Laboratory Group (Thailand) Co.,Ltd.
, 2022 10:22:24 A} Executic Background (No Gas Mode):  None. ’
et e e G3281A: No Gas Modo Organization Location: 104 Phatthanakarn 40, Suan Luang, Bangkok 10250 Thailand.
Background 1
June 14, 2022 10:22:48 AM Erd Execution Background (No Gas Mode) ! Run Count: 1 Date: June 14, 2022 10:32:51 AM
G3281A: No Gas Moce
Background 1 EQP Name: AgilentRecommended
Jure 14,2022 102249 AM Start Execulion Backqround (Gas Modos) . None EQP Revision: ICPMS.02.50
AN Gas Node Overall Qualiication Status: Pass
Background :Helium C
June 14,2022 10:23:36 AM End Execution Background {Gas Modes) : Run Caunt: 1 -
G32814: Gas Mode Autosampier Check
Background :Helium
June 14, 2022 10:23:37 AM Start Execution 20-Minute Stabllity (No Gas  None Overall Autosampler Check Test Status.
Mode) : G3281A: 20-Minute Pass
Stebility (No Gas Mode) 1
June 14, 2022 10:24:06 AM End Exscution 20-4vinute Stablity (No Gas  Run Gour : 1 Integrated Sample Introduction System (ISIS) Check
Mode) : G3281A: 20-Minute
Stabilty (No Gas Viode) 1 Overall Integrated Sample Introduction System (ISIS) Check Test Status
June 14, 2022 10:24:08 AM End Qualification Sesslon o Pass - N
June 14, 2022 10:24:08 AM Start Reporting Session None
June 14, 2022 10:30:26 AM Audit Reporting Session Report Generated :
oot Autotune
June 14, 2022 10:30:39 AM Audit Reporiing Session Repart Generatod : Report Peakwidth Mass 7
Peakwidth Mass 89
Peakwidth Mass 205
. C Mass Axis 7
& ’ Mass Axis 89
Mass Axis 205
Mass 7 Sensitivity No Gas.
Mass 88 Sensitivity No Gas
Page2/2 Mass 205 Sensitivity No Gas ) o
Mass 59 Sensitivity He
Oxide Ratio 156/140
Doubly Charged Species Ratio 70/140 Pass
Overall Autotune Test Status
Pass )
Date: June 14, 2022 10:32:16 AM Date: ——June 14, 2022 10:32:51 AM
: 1612 : ' 92
System |D: JP12016 System ID: JP12091612
Page 30/30 roge 117
age
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Instrument Details
Background (No Gas Mode)
. Purpose
Setpoil : i - .
etpoint Status {Pass This section describes the as found system configuration.
Masses (AMU): Details
Measured Value: “ops
Agilent Recommended: : i 1P 1
Status: Manufacturer Agilent Technologies
Name 7700x
Model Number G3281A
Overall Background (No Gas Mode) Test Status Detector Type sQ
Pass Nebulizer Mira Mist (G3161)
C, C Spray Chamber Quartz
Background (Gas Mode)
Torch Quartz
Gas Mode: Helium
Sampling Cone Ni
Setpoint Status: !Pass Skimmer Cone Ni
Mass (AMU): . 178 . Serial Number JP12091612
Measured Value: 121.1000 cps Firmware Revision D.01.01
Agilent Recommended: J= S8 1
Status: T
Manufacturer Agilent Technologies
! Name 18182
Overall Background (Gas Mode) Test Status Made! Number G4911A
Pass : i Installed Options #003: 2 pumps, 1 valve, auto dilution and discrete sampling
. Type Peristaltic pump system
C 20-Minute Stability (No Gas Mode) C Autosampler 1
Masses (AMU): 7 Manufacturer Agilent Technologies
Stability RSD: % Name ASX-520
Agilent Recommended: H Modet Number G3286A
Status: | Serial Number 031403A520
Il
I i Chiller 1
! Manufacturer Agilent Technologles
Overall 20-Minute Stability {No Gas Mode) Test Status
e Name Chiller
Pass
: T Model Number G3292A
Serial Number 4N1220700
Date: June 14,2022 10:32:51 AM Date: June 14, 2022 10:32:51 AM
System ID: JP12091612 System ID: IP12091612
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Electronic Signature
User Name: panthep_kurasathain Systom Id: JP12091612
Purpose Hostname: ASBKKWX313 Print Dato; June 14, 2022 10:32:52 AM
This signature page was created and published because the ACE sign- i
igr page and publish E sign-off action was executed, which is valid for the entire document, ALS OGHW 7700 14Jun2022 Transaction log :
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an Time Transaction  Activity Type of Transaction Optional Information
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and State Performed
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other dane 14,2022 10:14:43 AM Audit SessionCroaled  Session None
suitable method defined in your data access and control procedures.) June 14, 2022 10:14:43 AM Start Configuration Sesslon None.

June 14, 2022 10:14:43 AM Audit Entitement Licensing Useris FleldEngineer and
does not requiro an unlock
cade

Details June 14,2022 10:49:18 AM Audit Eqploaded Sossion EQP detais for primary
techniquo [lcpMs] -
C\ Full Name of Signer: Panthep Kurasathain C File path:

» . . . [ProtocolPacks/icpMs/Config
Logged On User Name: panthep_kurasathain@agilent.com wrations0250/lcpMs.02.50.0
Signature Creation Date: June 14, 2022 ap]. EQP Fils Name:

. [lepMs.02.50.eqp), EQP
Reason for Signature: Executed protocol and published this original version of document Name:
IAgilentRecommended]

June 14, 2022 10:19:20 AM End Configuation  Session None

June 14,2022 10:19:24 AM Start Qualfication ~ Sassion oa

June 14, 2022 10:19:24 AM Starl Execution Autosampler Check : ASX-520: None

Regulatory Disclaimer Autosampler Gheck
This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has bean prepared from our dunc 14, 2022 10:19:4% AM End Exeeution ::’”"’:’ Z::i ASX-520: Rum Gount:1
ampler
interpretation of applicable regulations as well as industry best practices. The documentis designed to provide an important component of a complate
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no June 14, 2022 10:19:43 AM Start Execution Integrated Semple Inttoduction  None
" B ‘System {1SIS) Check : ISIS2;
promises or representations s to fts sufficiency for any specific regulatory program. tegrlod Sample odiston
System (19) Check
June 14,2022 10:1947 AM End Exeaution Integratad Samplo introduction ~ Run Count : 1
Warranty System (1SIS) Check : 182
Intograted Sample Introduction
Agllent Technologies makes no warranty of any kind to this material, including but rot limited to, the implied warranties or merchantability and fitness for System (1SIS) Check
ricular purpose. Agilent Technalogies shall not be lia ined herein or for i ns ial d i ion wit
a particular purpose. Agiler logies shall nof liable for errors contained herei incidental or consequential damages in connection with the o 14, 2022 10:16:60 AM Start Excontion Autolune : G3281A: Autotune 1 Nono
furnishing, performance, or use of this material.
June 14, 2022 10:22:22 AM End Execution Autolune ; G3Z81A: Autotune 1 Run Count 1
Paget/3
Date: June 14, 2022 10:32:51 AM Date: June 14, 2022 10:32:51 AM
System ID: JP12091612 System ID: JP12091612
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User Name: panthep_kurasathaln ) Systom Id: JP12091612 [T — Systom 1 Jp12091612
Hostname: ASBKKWX313 Print Date: June 14, 2022 10:32:52 AM Hostname: ASTKKWK313 printDato: Juno 44, 2022 10:32:52 AN
ALS OQHW 7700 14Jun2022 Transaction log : ALS OGHW 7700 143un2022 Transaction log ¢
Tima Transaction  Activity Typo of Transaction Optional Information Time ransaction Activity ypo of Transaction optional Information
State Performed Stato Performed
Jure 14,2022 10:22:24 AM Start Execition Background o Gas Modo):  None e 19, 2022 105220 A At opoing po— F———.
Ga281AcNo Gas Mode PDF Name: ALS CQHW
Background 1 7700
June 14, 2022 10:22:48 AM End Execulion Background (No Gas Mode) . Run Count : 1 14Jun2022_20220614_0Q
G3281A: No Gas Made Report_1.p0f
Background 1 User Name:
panihep_kurasathain@agien
June 14,2022 10:22:49 AM Start Execution Background (Gas Modes):  Nore tcom
) G3281A: Gas Mode Full Name of Signer: Paninop
( Background Hefium C ~ Kurassthain
i Execulion Background (Gas Modes):  Run Count: 1 . Reasan for sigrature:
Ga281A: Gas Mode Exculod protocol and
Background Helum published tris orginal version
of documart
June 16,2022 10:23:37 AM Start Execulion 20-Minute Stability (NoGas  None
Modo) : G281 20.Minule
Stabilty (No Gas Mode) 1
June 14, 2022 10:24:06 AW End Exacution 20-Minulo Stabifty (NoGas Run Count: 1
Mode) : Ga281A: 20-Minute
Stabifty (No Gas Mode) 1
June 14,2022 10:24:08 AM End Qualifcation ~ Session o
June 14,2022 10:24:08 AM Starl Reporting Session Nono
June 14, 2022 10:30:26 AM Audit Reporting Sossion Report Generated
Corlificate
Juno 14,2022 10:30:30 AM Audit Reporing Sosslon Report Genorated : Report
Page2/8 Page3/3
Date: Juns 14, 2022 10:32:51 AM Date: June 14,2022 10:32:51 AM
System ID: JP12091612 System ID: JP12081612
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