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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55
Tel. 02-578-0

CLC

Accredited

29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 102:

2 www.caHaboratory com

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE BALANCE
MANUFACTURER 3 SHIMADZU
MODEL / TYPE $ AP225WD

D316300692[LA-001]

ilac-mr

SERIAL NO.

CLID. NO.

362100172

RA

NSC-TISITIS 17028
CALIBRATION 0059
cLe

CLC

Accreaite.

CALIBRATION LABORATORY Co.,LTD.

Manukit Rd., Ladphra

5 Soi Prasert Manukit

ingkok 10230

4 Fax: 02-578-2672 oratory.com  E-ma laboratory.com

REPORT OF CALIBRATION

FOR

NOMENCLATURE BALANCE
MANUFACTURER SHIMADZU
MODEL / TYPE : AP225WD

SERIAL NO. B D316300692[LA-001]

lac-MRA

LOCATION SITE E LABORATORY-BALANCE ROOM

JOB CONTROL NO. 250215018253 )
DATE OF CALIBRATION E 27 February 2025

CALIBRATION SERVICE 1 [0 IN-LABORATORY M ON-SITE

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
ENVIRONMENT CONDITIONS :
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

Temperature : 23 °C to 24 °C Relative Humidity : 49 % to 51 %

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 15 February 2025 DATE OF ISSUED : 04 March 2025 PROCEDURE USED :
s instrument was calibrated under procedure No. WI-305-46 based on EURAMET/cg-18/Version 4.0 (11/2015).

'1‘
The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd. The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

Calibrated By : REFERENCE STANDARD USED :

Weight Set, Mettler Toledo Class E2 S/N. 158850,

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).
Approved By: Certificate No. MM-0165-23, Due Date 21 December 2025

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multplied by the coverage

ly 95%. It has

factor complies with the table which for a normal di to a coverage y of app

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

the International System of Units (SI)

Certificate No. Q25018253
Certificate No. Q25018253
F3-011-05/12-23 page 1 of

page 2

F3-011-05/12-23

ALIBRATION LABORATORY CO.,LTD. jzesa CALIBRATION LABORATORY Co.,LTD.
2/10-11,14,55 So J kok
M ok 1 wkit Rd ngkok 10230
Tel -
NSC-TISITIS 17 m  E-mailsale@ca m e
E!}gd CaLIBRATION CLC
1907280 17038 Accreaited
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : (X ) without adjustment () adjustment CERTIFICATE OF CALI BRATION
CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Exror of Uncertainty FOR
Coverage factor k
(g) (g) (g) Balance (g) I (mg) NOMENCLATURE : HOT AIR OVEN
Unload 0.0000 0.0000 0.0000 0.07 2,00
MANUFACTURER : MEMMERT
5.0000 5.0000 5.0001 +0.0001 0.11 2,00
MODEL / TYPE :  UF110
10.0000 10.0000 10.0000 0.0000 0.11 2,00
20.0000 20.0000 20.0000 0.0000 0.12 2,00 SERIAL NO. : B422.0026(LA-0012]
40.0000 40,0000 39.9999 -0.0001 0.14 2,00 CLID. NO. 332202464
60.0000 59.9999 59.9999 0.0000 0.15 2,00 JOB CONTROL NO. 250306027140
80.0000 79.9999 80.0000 00001 012 200 CALIBRATION SERVICE : [ mvLABORATORY M ON-sITE
100.0000 99.9999 100.0000 +0.0001 0.17 2,00
120.0000 119.9999 120.0000 +0.0001 021 2,00 CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
140.0000 139.9999 139.9999 0.0000 0.25 2,00 5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),
160.0000 159.9998 159.9998 0.0000 026 2,00 NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
180.0000 179.9998 179.9998 0.0000 030 2,00
200.0000 199.9997 199.9996 -0.0001 0.26 2,00 DATE OF RECEIVED : 06 March 2025 DATE OF ISSUED : 25 March 2025
2. Repeatability of indications
The ealibrati ! X . R S
Nt TVl (o) Sdord Doviaion of Reading (8) ¢ report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.
200.0000 0.00006
Calibrated By :
3. Effect of eccentric application of a load on the indication Y
Display Value (g) Maximum Difference of Approved By :
Nominal Test Value (g)
Position 1 | Position 2 | Position3 | Position 4 | Position 5 Center Value (g)
100.0000 100.0000 | 99.9999 | 100.0000 | 100.0001 | 100.0000 0.0001
Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 116,117 of 138 bt et . ) .
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the
This report is valid for the above stated instrument/s only. International System of Units (S1)
### End of Certificate ###
Certificate No. Q25027140
Certificate No. Q25018253
F3-011-05/12-23 ge
F3-011-05/12-23 page 3 poge L o
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CALIBRATION LABORATORY Co.,LTD. ’ ke
2/10-11,14,55 Soi Prasert Manukit 4, Prasert Manukit Rd., Ladphra ook 102 flac-uRA S
AELS‘ Tel. 02-578-0353-4 Fax: 02- Emelaco@ 5 .b‘ >

REPORT OF CALIBRATION

FOR

NOMENCLATURE : HOT AIR OVEN
MANUFACTURER + MEMMERT

MODEL / TYPE + UF110

SERIAL NO. +  B422.0026[LA-0012]
LOCATION SITE : LABORATORY-HOT ZONE
DATE OF CALIBRATION : 19 March 2025

ENVIRONMENT CONDITIONS :

Temperature : 24 °C to 25 °C Relative Humidity : 49% to 51 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Data Logger which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Data Logger, Fluke Model 2620 S/N. 5592550

TRACEABILITY :
The measurcments are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd

Certificate No. Q24052150, Due Date 27 May 2025,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution to a coverage ity of ap y 95 %

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

Certificate No. Q25027140

F3-011-05/12-23 page 2 ofy

CALIBRATION LABORATORY CO.,LTD.

‘aek 4, Prasert Manukit Rd., Ladphrao, Bai

{ AI&AB
HACMRA  wree e

2/110-11,14,55 Soi Prasert Manukit

allsale@cal

Tel. 02-578-0353-4 Fax: 02-578-2672  ww,

CLC

2. TEMPERATURE DISTRIBUTION

DUC Measured Temperature ( °C )@Probe No.9 is Ref. Uncertainty | Coverage
+(°) factor k
Setting (° C) | Indicating (° C)| 1 2 3 4 5 6 7 8 9
104.0 104.0 103.64]103.91]103.49]103.54]103.67]103.61]103.47/103.96/103.72| ~ 0.43 2,00
180.0 180.0 179.19]179.91|178.87[179.17]179.38|179.38[178.90|179.22(179.63] 0.5 2,00

Technical Note : W= 56 ¢cm, D = 40 cm, H = 48 cm.

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 59 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25027140

F3-011-05/12-23 paged of 4

CALIBRATION LABORATORY Co.,LTD.
ilac-maa AJ‘AB :

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bang
P

CLC

Acoredited
1so/1EC 17025
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring hot air oven

CALIBRATION DATA
1. HOT AIR OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °C) Indicating ( °C) (°c) (°c) Variation ( °C)
104.0 104.0 0.29 0.11 0.68
180.0 180.0 083 022 140
Certificate No. Q25027140
page3 of 4 !

F3-011-05/12-23

CALIBRATION LABORATORY CO.LTD. jacwma

i Prasert Manukit 29 Y tRd. Lad

3-4 Fax: 0

NSGTBKTS Tezs
CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE :  INCUBATOR

MANUFACTURER ACCUPLUS

MODEL / TYPE SMART 250

SERIAL NO. 2059-0718-0010[LA-002]

CLID. NO. ;332100155

JOB CONTROL NO. ;250215018255

CALIBRATIONSERVICE ¢ L1 IN-LABORATORY B ON-sITE

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 15 February 2025 DATE OF ISSUED : 04 March 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units (SI)

Certificate No. Q25018255
page 1 ofy

F3-011-05/12-23
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CALIBRATION LABORATORY CO.LTD. jiscsn

2/10-11,14,55 Soi Prase ukit 29 Yaek 4, Pr Aanukit F a0, Bangkok 10230
ToCesn i FEr el eaishomiorycon Eie NSC-TISISTIS 17025
cLc A TION
REPORT OF CALIBRATION
FOR
NOMENCLATURE : INCUBATOR
MANUFACTURER :  ACCUPLUS
MODEL / TYPE :  SMART 250
SERIAL NO. : 2059-0718-0010[LA-002]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ;27 February 2025

Ei

VIRONMENT CONDITIONS :
Temperature : 24 °C to 25 °C Relative Humidity : 49 % to 51 %
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-165 based on TLAS G-20-1/02-08 as calibration guidelines.

The calibration was performed by using Hydra Serics Il which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Series 11, Fluke Model 2635A S/N. 8209003

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q2405215 1, Due Date 27 May 2025,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of mcasurement multiplied by the coverage

95 %.

factor complies with the table which for a normal distribution p to a coverage ility of apy

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

Certificate No. Q25018255

F3-011-05/12-23 page 2 of

CALIBRATION LABORATORY CO.LTD. jacqms /0

2/10-11,14,5!

Rd., Ladphrao

Tel. 02-578 4 Fa; 578 J y.com S al of
NSC-TISIIIS 17028
CLC CALIBRATION 0089
Accredited cLe
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
pUC Measured Temperature ( °C )@Probe No.9 is Ref. Uncertainty | Coverage
+(°) | factork
Setting ( © C) | Indicating (° C)| 1 2 3 4 5 6 7 8 9
20.0 20.0 20.55 | 20.53 | 20.57 | 20.51 [ 20.59 | 20.52 | 20.40 | 20.47 |20.27 0.58 2,00

Technical Note : W =50 ¢cm, D =48 cm, H=110 cm.

The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 129 of 138

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25018255

F3-011-05/12-23 page 4 of 4

CALIBRATION LABORATORY CO.LTD. jacn

Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphra C

03534 Fax: 02-578-2672  www.caklaby
NSC-TISITIS

CLC CALIBRATION
c

Accredited LC

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring incubator.

CALIBRATION DATA

1. INCUBATOR PERFORMANCE

DpuC Measured Uniformity | Measured Stability Measured Overall
Setting (°C) Indicating ( °C) (°g) (°c) Variation ( °C)
200 200 0.43 034 0.98
Certificate No. Q25018255
F3-011-05/12-23 page3 of 4

CALIBRATION LABORATORY CO.LTD. i

oi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

34 Fax: 02-578-2672  www.caklaboratory.com E-mailsale@caklaboratory.com
¢ NSC-TISITIS 17025

CLC CALIBRATION 0059

Accredited cLe
1s0/1mC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE pH METER
MANUFACTURER :  APERA

MODEL / TYPE PH700/201T-F

SERIAL NO. PH700X1019061009/N/A [LA-008/PH-02]
CLID. N 272401000
JOB CONTROL NO. : 250410042961

CALIBRATION SERVICE : M IN-LABORATORY O on-siTE

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (ST)

Certificate No. Q25042961

F3-011-05/12-23 page 1 of 4
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14,

oi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd , Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.LTD. jmevx

Tel 02-578-0353-4 Fax: 02-578- com  E-mailsal

oratory.com

NSC-TISITIS 17025
N 0059

CLC

Accredited

REPORT OF CALIBRATION

FOR

NOMENCLATURE : pHMETER

MANUFACTURER : APERA

MODEL/ TYPE ¢ PH700/201T-F

SERIAL NO. :  PH700X1019061009/N/A [LA-008/PH-02]
DATE OF CALIBRATION ¢ 11 April 2025

ENVIRONMENT CONDITIONS :

Temperature @st25) °c Relative Humidity : 50k 15) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-128, 238. The calibration was performed by direct measurement
with Certificd Reference Material (CRM) and comparison with Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653

4. Precision Thermometer, ASL Model F250 S/N. 1334023800

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1

Certificate No. Q25042961

F3-011-05/12-23 page2of 4

CALIBRATION LABORATORY CO.LTD. jacsecs

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

Tel. 02-576-0353-4 Fax: 02-578-2672  www.ca-laboratory.com E-mail:sale@caHaboral

nsc-T 17025
CLC CALIBRATION 0059
Aceredited P

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment () adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter

CALIBRATION DATA

1. pH METER RESULT @ 25 °C

Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.01 134 -0.007 0.014 2,00
7.005 7.00 -43 +0.005 0.014 2,00
10.015 10.01 208 +0.005 0.100 2,05

Technical Note. Setting function CAL 3 point (4,7,10)

Note. The Scope of Accredited TISI Certificate No 23-LB0092 Issue 02 Page 91 of 138

*2, TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature (°C) | DUC Reading ( °C) Correction (°C) | Uncertainty % (°C)

100 25.01 249 +0.11 0.07

Technical Note. Type of sensor : pH Probe

Probe & 12 mm
The reported uncertainty s based on a standard uncertainty multiplied by coverage factor of k=2,00.

Note. * means Calibrations marked " Not TISI Accredited " in this Certificate have been included for completeness

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042961
F3-011-05/12-23 paged of 4

CALIBRATION LABORATORY CO.LTD. jsssen

210-

1,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

laboralory.com  E-mail:sale ab

oratory.com

Tel. 02-578-0353-4 Fax: 02-578-2672 W
NSC-TIS

CLC CALIBRATION 0085

Accredited
1so/mme 17025

TRACEABILITY :

1. The measurcments are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand)
Lot Number. 080124 , 120124, Due Date 23 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-14495731 , Due Date 27 September 2025.

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q24120999, Due Date 26 November 2025.

4. The measurements are traceable to Intenational System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 1042/67, Due Date 16 October 2025.

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

Certificate No. TT-0146-24, Due Date 28 October 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement s stated as the standard uncertainty of measurement multiplied by the coverage
factor complics with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q25042961

F3-011-05/12-23 page 3 of 4

CALIBRATION LABORATORY CO.LTD. jmeyema

2110-11,14,55 Soi Prasert Manukit 2 Prasert Manukit Rd. k 102
el 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com  E-mai:sale@cablabor m
NSCATISIZTIS 1702
CALIBRATION 0059

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  WATER BATH

MANUFACTURER : M-LAB

MODEL / TYPE t WBN15

SERIAL NO. t 0335[LA-007)

CLID. NO. 1 332300657

JOB CONTROL NO. + 250215018258

CALIBRATION SERVICE ¢ [ IN-LABORATORY M on-siTE
CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 15 February 2025 DATE OF ISSUED : 04 March 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (S1)

Certificate No. Q25018258
F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.LTD. - jasyey PN CALIBRATION LABORATORY CO.,LTD.

Prasert Manukit 29 Yaek 4, Pra
‘ack 4, Prasert Manukit Rd., Ladp!

4 Fax: 02-578-2672  www.cak
W E-mailsal

NSC-TISIFTIS 1
CALIBRATION

CLC

Accredited

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

REP()RT OF CALI BRATION MEASUREMENT RESULTS : (X) without adjustment () adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring water bath.

CALIBRATION I

NOMENCLATURE : WATER BATH

1. WATER BATH PERFORMANCE
MANUFACTURER : M-LAB T
MODEE I TYPE 3 wBN 15 Test Point ( °C) DUC Reading (°C) Uniformity ( °C) Stability ( °C)
SERIAL NO. : 0335[LA-007] 85.0 85.0 0.40 028
LOCATION SITE : LABORATORY - HOT ZONE
DATE OF CALIBRATION : 27 February 2025

ENVIRONME CONDITIONS :

Temperature : 24 °C to 25 °C Relative Humidity : 49% to 51%

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-135 based on ASTM E 715-80:2016 as calibration guidelines

The calibration was performed by using Hydra Data Logger which maintained by the Calibration Laboratory Co., Ltd

REFERENCE STANDARD USED :

Hydrz Data Logger, Fluke Model 2620 S/N. 5592550

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q24120965, Due Date 13 May 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard unccrtainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q25018258

ificate No. Q25
Certificate No. Q25018258 F011-08/12-23 page3 of 4
F3-011-05/12-23 page2of 4

ID.  jacusa CALIBRATION LABORATORY CO.,LTD.

k 1023€ 2110-11,14,5

Hac-MEA

Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel 3-4 Fax: 02-57 L al m E- WS Tel. 025 g X y .
cre g CLC o S
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION CERTIFICATE OF CALIBRATION
Test Point | DUC Reading STD Reading (°C) Uncertainty
+(°) FOR
°c) (°c) | probeNo. 1 | Probe No.2 | Probe No. 3 | Probe No. 4 | Probe No. §
85.0 85.0 85.15 84.79 84.96 84.89 85.06 0.58 NOMENCLATURE : WATER BATH
Tochnical Note : W= 35 o, D = 30 cm, H = 15 cm. MANUFACTURER : MEMMERT
The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 128 of 138 MODEL / TYPE : WNB14
SERIAL NO. : L418.0758[LA-004]
CLID. NO. ;332100157
JOB CONTROL NO. ;250215018257
CALIBRATION SERVICE ¢ L] IN-LABORATORY B ON-s1TE

I [_‘ CUSTOMER : ENVIRONMENTAL MEASUREMENTS CO., LTD.
e - 5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),
i /;D NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
N

w DATE OF RECEIVED : 15 February 2025 DATE OF ISSUED : 04 March 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

This report is valid for the above stated instrument/s only.

Calibrated By :

Approved By :

### End of Certificate ###

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

Certificate No. Q25018258 the International System of Units (SI)

page4 of 4

F3-011-05/12-23 Certificate No. Q25018257

F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD. je

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

wwwcak-laboratory.com E-mail:sale@calaboratory.com

NSC-TISITIS 17028
CALIBRATION 0059
crc

REPORT OF CALIBRATION

FOR

2/10-11,14,
Tel

CLC

Accredited

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMEN

Pr

anukit 29 Yaek 4, Praser

www.caklaboratory

CALIBRATION LABORATO

RY

RESULTS : ( X) without adjustment ( ) adjustment

Co.,LTD. ilac-MRA

NSC-TISITIS 17025
CALIBRATION 0059
cLe

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring water bath

CALIBRATION DATA

NOMENCLATURE WATER BATH

1. WATER BATH PERFORMANCE
MANUFACTURER MEMMERT

" °c . (°C (% bility ( ©

MODEL / TYPE WNB14 Test Point ("C) DUC Reading ("C) Uniformity ( "C) Stability ( "C)
SERIAL NO. L418.0758[LA-004] 95.0 95.0 0.39 0.17
LOCATION SITE LABORATORY - HOT ZONE
DATE OF CALIBRATION : 27 February 2025

ENVIRONMENT CONDITIONS :

Temperature : 24 °C to 25°C Relative Humidity : 49% to 51%

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-135 based on ASTM E 71 5-80:2016 as calibration guidelines.

The calibration was performed by using Hydra Data Logger which maintaincd by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Data Logger, Fluke Model 2620 S/N. 5592550

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd

Certificate No. Q24120965, Due Date 13 May 2025

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for a normal ponds to a coverage ility of 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q25018257

page3 of 4

Certificate No. Q2501825
Certificate No. Q2 7 F3-011-05/12-23

page 2 of 4

F3-011-05/12-23

LABORATORY CO.LTD. jae CALIBRATION LABORATORY Co.,LTD.

CALIBRATION

sraset Manuki 29 Yaok 4, Prasert Manukit R, Lacphvao, Banghok 10230 NEAG=MAFLA

2/10-11 0i Pras 9 Yaek 4, Prasert wkit Rd., Ladphrao, Bal k 10230 2/10-11,14,55 So
0353-4 Fax 2672 m m NSC-TISI-TIS 17028 Tel. 02-578-0353-4 Fax: 02-578-2672 W aklaboratory com  E-mail sale@cal-laborat -
CLC CALIBRATION 0059 CLC :
onme Trows o Aceredited
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION CE RTI FICATE OF CALI BRATION
Test Point | DUC Reading STD Reading (°C) Uncertainty FOR
R (%)
°c) °c) Probe No. 1 | Probe No. 2 | Probe No. 3 | Probe No. 4 | Probe No. 5
NOMENCLATURE E VOLUMETRIC PIPETTE
95.0 95.0 96.45 96.30 96.22 96.04 96.26 051
MANUFACTURER WITEG
Technical Note : W= 35 cm, D =29 cm, H= 14 cm.
MODEL / TYPE t 10 ml

The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 128 of 138

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25018257

F3-011-05/12-23

paged of 4

SERIAL NO. : N/A[VLP-10-01]

CLID. NO. i 272100140
250410042802

M N-LaBorATORY [ ON-SITE

JOB CONTROL NO.
CALIBRATION SERVICE :

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units (SI)

Certificate No. Q25042802

F3-011-05/12-23 page 1 of]
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cLe

REPORT OF CALIBRATION

NOMENCLATURE ' VOLUMETRIC PIPETTE
MANUFACTURER H WITEG

MODEL / TYPE 1 10 ml

SERIAL NO. 1 N/A[VLP-10-01]

DATE OF CALIBRATION H 11 April 2025

ENVIRONMENT CONDITIONS :
Temperature : @0t 25) °c Relative Humidity : (50 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPGW-06 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Elcctronic Balance, Thern Barometer and T
which maintained by  the Calibration Laboratory Co., Ltd

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487.

3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420,

4, Thermometer, Brannan S/N. 1

TRACEABILITY :

1. The measurements are traceable to Intemational System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.
2. The measurements are traceable to Intemational System of Units (SD), through Calibration Laboratory Co., Ltd.
Certificate No. Q24137029, Due Date 27 December 2025.

3. The measurements are traceable to International System of Units (ST), through Calibration Laboratory Co., Ltd.
Certificate No. Q24121014, Due Date 18 November 2025.

4, The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q2413703 1, Due Date 26 December 2025.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution 0 a coverage | ility of ately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q25042802

F3-011-05/12-23 page 2 of

CALIBRATION LABORATORY Co.,LTD. adan

2/10-11,14,55 Soi Pras

Rd. kok

Tol. 0257 yoon aHaborsoycom e
CLC
Pttt
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE ;' VOLUMETRIC FLASK
MANUFACTURER ;. WITEG
MODEL / TYPE : 1000ml
SERIAL NO. : N/A[IVLF-1000-01]
CLID. NO. + 272100139
JOB CONTROL NO. & 250410042809
CALIBRATION SERVICE : B IN-LABORATORY [ ON-SITE
CUSTOMER :  ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 21 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

Interaational System of Units (SI)

Certificate No. Q25042809

F3-011-05/12-23 page 1 of

ORI s v cowiuie i

CALIBRATION LABORATORY CO,LTD. <22 adam

ilac-mra

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok

Tel. 02-578-0353-4 Fax: 02-578-2672 :akaboralory.com ~ E-mail:sale@cal-laboratory.com

CLC

Accredited

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements,

CALIBRATION DATA

CORRECTION OF VOLUME

DUC Test point (ml ) | Actual volume (ml) |  Corection (ml) | Uncertainty % (ml) | Coverage factor k

10 9.9906 -0.0094 0.0038 2,00

Type of glassware : L] to Contain [ to Deliver
The Exact value : Water Temperature : 20,0 °C, Relative Humidity : 51 % , Barometric Pressure : 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 55 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042802

F3-011-05/12-23 page 3 of 3

v NBCMRA o

CALIBRATION LABORATORY

Co.,LTD. b

2o

Tel

CLC

Accredited

REPORT OF CALIBRATION
FOR

NOMENCLATURE H VOLUMETRIC FLASK
MANUFACTURER : WITEG

MODEL / TYPE : 1000 ml

SERIAL NO. i N/A[VLF-1000-01]
DATE OF CALIBRATION 1 17 April 2025

ENVIRONMENT CONDITIONS :

Temperature : 20k 25 °c Relative Humidity : (50 % 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPGW-05 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balance,Therm Barometer and Tl

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001

2. Electronic Balance, Sartorius Model Secura6102-1s S/N.0042104938.

3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The measurements arc traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q25008389, Due Date 24 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q24112878, Due Date 22 October 2025.

3. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q24121014, Due Date 18 November 2025.

4. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd

Certificate No. Q24137031, Due Date 26 December 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage ility of cly 95 %.

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

Certificate No. Q25042809

F3-011-05/12-23 page 2 of
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CALIBRATION LABORATORY Co.,LTD. %
- . ilac-MRA A"AB

ACLC CLC

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CERTIFICA'I"E OF CALIBRA"[‘I ON

MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment

CALIBRATION LABORATORY CO.,LTD.

w1030 MAG=

4 t 9 Yae 3 Ladphrao, B

2/10-11,14,5 Prasert Manukit 29 Yaek 4, Prasert Manukit R

adphrao, Bangkok

The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings FOR
from STD were reported in average of seven times measurements.
CALIBRATION DATA NOMENCLATURE ¢ VOLUMETRIC FLASK
CORRECTION OF VOLUME MANUFACTURER :  WITEG
) MODEL / TYPE : 500ml
DUC Test point (ml) | Actual volume (m1) |  Correction (m1) | Uncertainty & (ml) | Coverage factor k
SERIAL NO. ¢ N/A[VLF-500-01]
1000 1000.20 +0.20 0.14 2,00 CLID. NO. s 272100145

Type of glassware : ] to Contain [ to Deliver JOB CONTROL NO ) 250410042808
The Exact value : Water Temperature : 20.0 °C, Relative Humidity : 51 % , Barometric Pressure : 1009 hPa CALIBRATION SERVICE : B IN-LABORATORY LI ON-SITE
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

CUSTOMER :  ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

This report is valid for the above stated instrument/s only. NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 21 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

### End of Certificate ###
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units (SI)

Certificate No. Q25042809 Certificate No. Q25042808

F3-011-05/12-23 page3of 3 F3-011-05/12-23 page 1 of 3

Al T m r Y m 4
CALIBRATION LABORATORY Co.LTD. - . CALIBRATION LABORATORY C0.,LTD.
0145 s e 5 e i ., HACMRA s i 2110-11,14,5 Sof Prasert Manuki 29 Vae Ladphrao, Banghok 10230 IS
2-5 5 x: 02 m Em ale@ " m - “ow Fax: ry.com = -
ac ac
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
FOR The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
NOMENCLATURE :  VOLUMETRIC FLASK from STD were reported in average of seven times measuremens.
MANUFACTURER : WITEG CALIBRATION DATA
MODEL / TYPE ¢ 500ml CORRECTION OF VOLUME
SERIALNO. 1 NAIVLE-500-01) DUC Test point (ml) | Actual volume (ml) | Correction (ml) | Uncertainty & (ml) | Coverage factor k
DATE OF CALIBRATION ~ : 17 April 2025
500 499.98 -0.02 0.08 2,00
ENVIRONMENT CONDITIONS : Type ot ghssware - O to Contain L to Deliver
Temperature : @0t 25 °c Relative Humidity : (50 10) %RH The Exact value : Water Temperature : 20.0 °C, Relative Humidity : 51 % , Barometric Pressure : 1009 hPa
PROCEDURE USED : Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This instrument was calibrated under procedure No. CLC-CPGW-05 based on ASTM E542-01 as calibration guidelines.
The calibration was performed by using Electronic Balance, Thermo-hygrograph, Barometer and Thermometer

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

This report is valid for the above stated instrument/s only.

2. Electronic Balance, Sartorius Model Secura6102-1s S/N.0042104938.
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd
Certificate No. Q25008389, Due Date 24 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd
Centificate No. Q24112878, Duc Date 22 October 2025.

3. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd,
Certificate No. Q24121014, Due Date 18 November 2025

4. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd

Certificate No. Q2413703 1, Due Date 26 December 2025

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage 4t End of Cortificate ###
factor complies with the table which for a normal distril ponds to a coverage p of i 95%

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

Certificate No. Q25042808 Certificate No. Q25042808

F3-011-05/12-23 Page 2k F3-011-05/12-23 page3of 3
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CALIBRATION LABORATORY CO.,LTD. adas

CALIBRATION LABORATORY Co.,LTD. aNaB

Prasert Manukit 29 Yaek 4, Pras kit Rd., Ladphrao, Bangkok 102 lac- i sert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ilac-y N1t
Tel 35. ax 5 aborat om ~ E-mail salt al atory.cor ﬁ‘”- - Tel 5 53-4 Fax: 02-578-26 al tory.com  E- al-laboratory con - wrm
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR

NOMENCLATURE :  VOLUMETRIC FLASK

NOMENCLATURE :  VOLUMETRIC FLASK
MANUFACTURER : WITEG

MANUFACTURER : WITEG
MODEL / TYPE :200ml

MODEL / TYPE ;o 200ml
SERIAL NO. :  N/A[VLF-200-01]

SERIAL NO. :  N/A[VLF-200-01]
DATE OF CALIBRATION : 17 April 2025

CLID. NO. ¢ 272100144

JOB CONTROL NO. : 250410042807 ENVIRONMENT CONDITIONS :

CALIBRATION SERVICE : ] IN-LABORATORY [J ON-SITE Temperature : @0t 25 °c Relative Humidity :  (50£ 10) %RH

PROCEDURE USED :
CUSTOMER  : ENVIRONMENTAL MEASUREMENTS CO., LTD. This instrument was calibrated under procedure No. CLC-CPGW-05 based on ASTM E542-01 as calibration guidelines.

SOI SRINAGARINDRA 46/1 (PRAMOTE), The calibration was performed by using Electronic Balance, Thermo-hygrograph,Barometer and Thermometer

5 BAAN KLANG KRUNG BIZ TOW!

51
which maintained by the Calibration Laboratory Co., Ltd

REFERENCE STANDARD USED :

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 21 April 2025 1. Barometer, Barigo S/N.001
2. Electronic Balance, Sartorius Model Secural 103-1s S/N.0042104933

The report of calibrati hall not b duced except in full without approval of the Calibration Laboratory Co., Ltd. .
e repert of callbration shall not be Fopgglacest except in fultwi o E 3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1
Calibrated By : TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd
Certificate No. Q25008389, Due Date 24 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd
Certificate No. Q24112876, Due Date 22 October 2025

3. The measurements are traceable to International System of Units (SD), through Calibration Laboratory Co., Ltd
Approved By : Certificate No. Q24121014 Due Date 18 November 2025

4, The meas

ments are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24137031, Due Date 26 December 2025
UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurcment multiplied by the coverage

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

factor complics with the table which for a normal distribution to a coverage p of imately 95 %.

International System of Units (SI)
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25042807 Certificate No. Q25042807

F3-011-05/12-23 page | F3-011-05/12-23

CALIBRATION LABORATORY CO.LTD. <. ,ap

angkok 10230

CALIBRATION LABORATORY Co.,LTD. adas

ilac-»

R 1,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

ph-laboratory.com  E-m:

) w.cal-laborat E-mail:sale ralory.com

CLC 5

Accredited

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CERTIFICATE OF CALIBRATION

S : (X ) without adjustment () adjustment

MEASUREMENT RESULT
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings ¥

from STD were reported in average of seven times measurements,

c NOMENCLATURE . VOLUMETRIC FLASK
CORRECTION OF VOLUME MANUFACTURER : WITEG
i MODEL / TYPE : 100ml
DUC Test point (ml) | Actual volume (ml) Uncertainty = (ml) | Coverage factor k Y 100 m
SERIAL NO. : N/A[VLF-100-01]
} 9
L 199959 0941 L £ CLID. NO. : 272100143
Type of glassware : [] to Contain [ to Deliver JOB CONTROL NO. . 250 h042506
The Exact value : Water Temperature : 20.0 °C, Relative Humidity : 51 % , Barometric Pressure : 1009 hPa )
CALIBRATION SERVICE : B 1N-LABorATORY [J O]
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68
CUSTOMER :  ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMO'

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

s report is valid for the above stated instrument/s only. DATE OF RE

: 10 April 2025 DATE OF ISSUED : 21 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By

### End of Certificate ###

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units (SI)

Certificate No. Q25042807 Certificate No. Q25042806

F3-011-05/12-23 page3of 3 F3-011-05/12-23 page 1 of 3
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CALIBRATION LABORATORY Co.,LTD. ;
0-11,14,55 Soi Prasert Manuki 29 Yak 4, Prasert Manukit R, Ladphrao, Bangkok 10200 HHENG=NARAX MjAB

CLC y

Accredited

REPORT OF CALIBRATION
FOR

NOMENCLATURE T VOLUMETRIC FLASK
MANUFACTURER £ WITEG

MODEL / TYPE : 100 ml

SERIAL NO. t N/A[VLF-100-01]

DATE OF CALIBRATION $ 17 April 2025

ENVIRONMENT CONDITIONS :

Temperature : @0t 25 °c Relative Humidity : (50 % 10) %RH
PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPGW-05 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balance,Th y Barometer and Tl
which maintained by the Calibration Laboratory Co., Ltd,

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

2. Electronic Balance, Sartorius Model CPA224S $/N.23908487.

3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The arc traceable to System of Units (SI), through Calibration Laboratory Co., Ltd,

Certificate No. Q25008389, Due Date 24 January 2026.
2. The are traceable to System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q24137029, Due Date 27 December 2025

System of Units (SI), through Calibration Laboratory Co., Ltd.

3. The are traceable to

Certificate No. Q24121014, Due Date 18 November 2025.

4. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q2413703 1, Due Date 26 December 2025

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal di to a coverage probability of i 95 %.

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

Certificate No. Q25042806
F3-011-05/12-23 page 2 of 3

CALIBRATION LABORATORY CO.,LTD. alan

aek 4, Prasert Manukit Rd, Ladphrao, Bangkok 1023(

CLC

Accredited

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VOLUMETRIC FLASK
MANUFACTURER 1 WITEG

MODEL / TYPE 1 50 ml

SERIAL NO. i N/A[VLF-50-01]

CLID. NO. : 272100142

JOB CONTROL NO. H 250410042805

CALIBRATION SERVICE : M in-LaBORATORY [ ON-sITE

CUSTOMER  : ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 21 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units (ST)

Certificate No. Q25042805

F3-011-05/12-23 page 1 of 3

CALIBRATION LABORATORY CO.LTD. . ArfAB

laboratory.com

n

11,14,

oi Prasert Manukit 29 Yaek 4, Pr

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com E-mail:sale

CLC

Accredited

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME

DUC Test point (ml ) | Actual volume (ml) | Correction (m1) | Uncertainty T (ml) | Coverage factor k

100 99.9679 -0.0321 0.0173 2,00

Type of glassware : [/ to Contain [ to Deliver
The Exact value : Water Temperature : 20,0 °C, Relative Humidity : 1% , Barometric Pressure : 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042806

F3-011-05/12-23 page3 of 3

CALIBRATION LABORATORY Co.,LTD.

2110-11,14,

WACREA v v

Prasert Manukit 29 Yaek 4, Prasert Manukit Rd , Ladphrao, Bangkok 10230

caklaboratory com

www.caHaboratory.com  E-ma

CLC

Accredited

REPORT OF CALIBRATION
FOR

NOMENCLATURE ¥ VOLUMETRIC FLASK
MANUFACTURER 3 WITEG

MODEL / TYPE : 50 ml

SERIAL NO. 1 N/A[VLF-50-01]

DATE OF CALIBRATION % 17 April 2025

ENVIRONMENT CONDITIONS :

Temperature : @0t 25 °c Relative Humidity : (50 % 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPGW-05 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balance, Then Barometer and T
which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487

3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The measurements are traccable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.

2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24137029, Due Date 27 December 2025.

3. The measurements are traceable to International System of Units (SD), through Calibration Laboratory Co., Ltd.

Certificate No. Q24121014, Due Date 18 November 2025

4, The measurements are traceable to International System of Uniits (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q2413703 1, Due Date 26 December 2025

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution to a coverage | ity of 2 y 95 %.

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

Certificate No. Q25042805

F3-011-05/12-23 page 20|
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CALIBRATION LABORATORY CO.,LTD. 4

211011 Soi Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Manukit

lac-mMrA AA =

wi.cak-iaborato oralory.com -

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : (X ) without adjustment () adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings

from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME
DUC Test point (ml) | Actual volume (ml) |  Correction (ml) | Uncertainty & (ml) | Coverage factor k
50 49.9869 00131 0.0100 2,00

Type of glassware : /] to Contain [] to Deliver
The Exact value : Water Temperature : 20,0 °C, Relative Humidity : 1% , Barometric Pressure : 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042805

F3-011-05/12-23 page 3 of 3

CALIHR;\T.ION LABORATORY CoO.,LTD. Aﬂlﬂm

210 ilac-MrA

4,55 Soi Prasert Man

‘aek 4, Prasert Manukit Rd, Ladphrao, Bangkok 10230

Tel 78-0353-4 Fax wenw cal-aboratory com  E-mail:sal e
CLC L
Aceredited
REPORT OF CALIBRATION
FOR
NOMENCLATURE GRADUATED PIPETTE
MANUFACTURER :  WITEG
MODEL / TYPE ¢ Sml
SERIAL NO. :  N/AIGPT-05-01]
DATE OF CALIBRATION ;11 April 2025
ENVIRONMENT CONDITIONS :
Temperature : @0t 25) °c Relative Humidity : (501 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPGW-06 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balance,Th Barometer and T
which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487.

3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The are traceable to

System of Units (SD), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.
System of Units (SI), through Calibration Laboratory Co., Ltd.

2.The are traceable to
Certificate No. Q24137029, Due Date 27 December 2025.
System of Units (SI), through Calibration Laboratory Co., Ltd.

3. The are traceable to
Certificate No. Q24121014 Due Date 18 November 2025.

4. The are traceable to System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q2413703 |, Due Date 26 December 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution to a coverage ility of i 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q25042811

F3-011-05/12-23 page 2 of 3

CALIBRATION LABORATORY CoO.,LTD. adan

so 0230 IHOG=MRA

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, B:

Tel. 02-578-0353-4 Fax: 02

2672 www caklaboratory.com

CLC
Prrierr
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  GRADUATED PIPETTE
MANUFACTURER . WITEG
MODEL / TYPE ;o sml
SERIAL NO. : N/AIGPT-05-01]
CLID. NO. : 272100137
JOB CONTROL NO. : 250410042811
CALIBRATION SERVICE : B IN-LABORATORY [ ON-sITE
CUSTOMER :  ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (ST)

Certificate No. Q25042811

F3-011-05/12-23 page 1 of 3

CALIBRATION LABORATORY CO.,LTD.
a0, Bangeok 10230 IHC=MEA AE{AB

aboratory.com e

21101 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La

4 Fax: 02

8-2672  www.caklaboral

CLC

Accredited
180/18C 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME

DUC Test point (ml) | Actual volume (ml) | Correction (ml) | Uncertainty & (ml) | Coverage factor k
2.5 24821 -0.0179 0.0025 2,00
5 49795 -0.0205 0.0026 2,00

Type of glassware : [ to Contain ] to Deliver
The Exact value : Water Temperature : 20,0 °C, Relative Humidity : 51 % , Barometric Pressure ; 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 55 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042811

F3-011-05/12-23 page3 of 3
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CALIBRATION LABORATORY C0.,LTD. alin

‘[]‘AI,IBR;\'I'IUA\J L,:\BURJ\TUR\' Co.,LTD. R aNaB

114,65 Soi Prasert Manukit 2 isert X 0-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphr gkok 1 Hac Anst
6l. 02-578 g " b - - Tel, 02-5 0353-4 Fax: 02-578-2672 WG aboratory.con nai aborate - -
CLC
Aceredited
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
:  PISTON PIPETTE [MICRO PIPETTE]
NOMENCLATURE :  PISTON PIPETTE [MICRO PIPET
:  CAPP BRANO
MANUFACTURER i CAPP BRANO
) MODEL/ TYPE : 1-10ml
MODEL / TYPE ;0 1-10ml
. : SERIAL NO. : QI525879
SERIAL NO. : QI525879
DATE OF CALIBRATION ~ : 17 April 2025
CLID. NO. : 272500887
JOB CONTROL NO. : 250410042814 ENVIRONMENT CONDITIONS :
Temperature : (20% 2.5) °C Relative Humidity : 50 (+10 % ,-5%) Barometric Pressure : 1007 hPa

CALIBRATION SERVICE : M in-LaBoraTORY [ ON
PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPGW-02 based on ISO 8655-6 as calibration guidelines.

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.

,Barometer and The

The calibration was performed by using Electronic Balance, Tt grograp

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),
which maintained by the Calibration Laboratory Co., Ltd

GKOK 10250

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BAN

RE RENCE STANDARD USED :

1. Barometer, Barigo S/N.001

OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

DAT
2. Electronic Balance, Sartorius Model CPA224S S/N.23908487.
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.
4. Thermometer, Brannan Model N/A S/N. |

Calibrated By

1. The are traceable to Intet System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.

2.The are traceable to System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24137029, Due Date 27 December 2025

aceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

3. The measurements are
Appr[)ved B) : Certificate No. Q24121014, Due Date 18 November 2025

em of Units (S1), through Calibration Laboratory Co., Ltd.

4. The measurements are traceable to International Sys
Certificate No. Q24137031, Due Date 26 December 2025
UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the . 050/
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %

International System of Units ( SI > "
roational Syste (s It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)

Certificate No. Q25042814

Certificate No. Q25042814
F3-011-05/12-23 page 2 of 3,

F3-011-05/12-23 page 1 of 3

@
-ANAB

CALIBRATION LABORATORY CO.,LTD. adae

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 1023¢

CALIBRATION LABORATORY CO.,LTD.

Prasert Manukit 29 Yaek

ilac

534 Fax: 02-578-2672 b E —uiem

2/10-11 T fanukit R

al-laboratory.con  E-m

CERTIFICATE OF CALIBRATION

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : (X)) without adjustment ( ) adjustment

e Under Calibration (DUC). The actual volume readings FO Il

The calibration was performed by applied volume to the Dy
from STD wete reported in average of ten times measurcments.

CALIBRATION DATA

LATURE t DISPENSER

NOME!

CORRECTION OF VOLUME MANUFACTURER : WITEG
DUC Test point Actual volume Systematic Error o Uncertainty Coverage MODEL / TYPE t 5ml
(ul) (ul) (ul) nev +(pl) factor k SERIAL NO. . 420518075
5000 5024.8 +24.8 0.01 116 2,00 CLID. NO. : 272300702
10000 10039.3 +393 0.01 120 2,00 JOB CONTROL NO. ¢ 250410042815

Type of Tip ; Color : Clear Volume : 1000-10000 pl CALIBRATION SERVICE  : M IN-LABORATORY O on-siTe

The Exact value : Water Temperature : 20.0 °C, Relative Humidity : 50 % , Barometric Pressure ;1007 hPa
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 53 of 68 CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

This report is valid for the above stated instrument/s only. DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 19 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

### End of Certificate ###
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (S1)
Certificate No. Q25042814
F3-011-05/12-23

page3of 3 Certificate No. Q25042815
page 1 of

F3-011-05/12-23
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CALIBRATION LABORATORY CU.,LTD ; ,,éAB CALIBRATIUN IABUMTURY CU.,ITD adas

210-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphra BA s s 2110-11.14,55 Soi Prasert Manukit 20 Yaek 4, P i R Lodoh 10230 TEHGMARIK  svsi v saatston s
ol 02-678.0350-4 Fax: 02-578-2672  wunn.callaborao sele@caHaboat - e 0257609504 Fax 02578 - AN
REPORT OF CALIBRATION TRACEABILITY :
1. The are traceable to ional System of Units (S1) , through Calibration Laboratory Co., Ltd.
FOR Certificate No. Q23078619, Due Date 20 July 2025.
2. The are traceable to System of Units (S, through Calibration Laboratory Co., Ltd
NOMENCLATURE :  DISPENSER
Certificate No. Q24137029, Due Date 27 December 2025 .
MANUFACTURER :  WITEG
3. The are traceable to International System of Units (S, through Calibration Laboratory Co., Ltd
MODEL /TYFE : Sml Certificate No. Q24121014, Due Date 18 November 2025.
SERIAL NO. t o 420518075 4.The are traceable to ional System of Units (SI), through Calibration Laboratory Co., Ltd
DATE OF CALIBRATION : 17 April 2025 Certificate No. Q2413703 1, Due Date 26 December 2025
ENVIRONMENT CONDITIONS : UNCERTAINTY :
Temperature : (20 25)°C Relative Humidity : (50:E 10) %RH The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of imately 95 %.
PROCEDURE USED\: It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
This instrument was calibrated under procedure No. CLC-CPGW-07 based on ISO 8655 as calibration guidelines.
The calibration was performed by using Barometer, Electronic Balance, Thermo-hygrograph and Thermometer
maintained by the Calibration Laboratory Co., L.
REFERENCE STANDARD USED :
1. Barometer, Radwag Model TH-1 SN, N/A.
2, Electronic Balance, Sartorius Model CPA224S S/N.23008487
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.
4. Thermometer, Brannan Model N/A S/N. 1
Certificate No. Q25042815 Certificate No. Q25042815
F3-011-05/12-23 page20f F3-011-05/12-23 page3of 4

CALIBRATION lABURATURl Co., LTD. C\IIBR\TIU\ l\BUR\TUR\ CU.,ITD alan

10-10.14.55 Sol Prasert Mam k4, Prasert Manukit Rd., Ladphrao, Bangkok 10200 HEIG=MRA A . raset Manukt R Ladohrao, Banghor 10200 INGAC=MREA

Tel. 02-578-0353-4 Fax: 02-578-2672 w.cal-laboralory.com  E-mai @cal-laboratory.cor - wom ol 534 Fax: 02 2 cabeboratony.com  Etilsafogicaiaorakiny.oom e LXK
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment () adjustment CERTIFICATE OF CALIBRATION
The calibration was performed by applied volume to the Device Under Calibration (DUC). The actual volume readings
from STD were reported in average of ten times measurements. FOR

(o ATION DATA
CORRECTION OF VOLUME NOMENCLATURE :  GRADUATED CYLINDER
DUC Test point | Actual volume | Systematic Error Uncertainty Coverage MANUFACTURER ¢ WITEG
(ml) (ml) (ml) wev =+ (ml) factor k MODEL / TYPE H 100 ml

2.5 24860 -0.0140 0.04 0.0008 2,16 SERIAL NO. : 0859-62[CLD-100-01]

5 5.0062 +0.0062 0.03 0.0012 221 CLID. NO. . 272100141
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 55 of 68 JOB CONTROL NO. . 250410042803

CALIBRATION SERVICE : M IN-LABORATORY O on-siTE

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

This report is valid for the above stated instrument/s only. NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 19 April 2025

The report of ealibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

### End of Certificate ###

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (ST )

Certificate No. Q25042815 Certificate No. Q25042803

-011-05/12- 4
F3-011-05/12-23 page4of 4 F3-011-05/12-23 page 1 of 3
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RATION LABORATORY CoO.,LTD.
e o sohrao, Bangkok 10200 INGHO=MRA AJAB

oi Manuk

REPORT OF CALIBRATION
FOR

NOMENCLATURE t GRADUATED CYLINDER
MANUFACTURER ' WITEG
MODEL / TYPE 3 100 ml

SERIAL NO. L 0859-62[CLD-100-01}

DATE OF CALIBRATION £ 17 April 2025

ENVIRONMENT CONDITIONS :

Temperature : @t 2s5) °c Relative Humidity : (50t 10) % RH
PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPGW-01 based on ASTM E542-01 as calibration guidelines.

Barometer and Tl

The calibration was performed by using Electronic Balance, Ther
which maintained by  the Calibration Laboratory Co., Ltd.
REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

2. Electronic Balance, Sartorius Model Secural 103-1s S/N.0042104933.
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4, Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The are traceable to System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.

2. The are traceable to System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q24112876, Due Date 22 October 2025.
System of Units (SI), through Calibration Laboratory Co., Ltd.

3. The are traceable to
Certificate No. Q24121014, Due Date 18 November 2025.

4. The are traceable to System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q2413703 1, Due Date 26 December 2025.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution toa coverage y of 95%

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

Certificate No. Q25042803

F3-011-05/12-23 page 2

ilac-MrA
CLC BN
A,
CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE :  GRADUATED CYLINDER

MANUFACTURER :  ISOLAB

MODEL / TYPE : 50ml

SERIAL NO. : N/A[C-50-02]

CLID. NO. : 272400322

JOB CONTROL NO. 1 250410042804

CALIBRATION SERVICE : B IN-LABORATORY [J ON-SITE

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 19 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (SI)

Certificate No. Q25042804

F3-011-05/12-23 page 1 of 3

CALIBRATION LABORATORY CO.,LTD. aiban

CLC

edited

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME

DUC Test point (ml) | Actual volume (ml) Correction (ml) | Uncertainty & (ml) | Coverage factor k

50 50.080 +0.080 0.018 2,00

100 99.997 -0.003 0.029 2,00

Type of glassware : [ to Contain [ to Deliver
The Exact value : Water Temperature : 20,0 °C, Relative Humidity : S1% , Barometric Pressure 1 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 53 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042803
F3-011-05/12-23 page3of 3

CALIBRATION LABORATORY Co.,LTD.
101,14 kit 29 Yaek anuit Rd, Ladphrao, Banghok 10230 IENC=MRA

al-laboratory.com

Manukit 29 Yaek 4, Prasert \

AJAF

REPORT OF CALIBRATION
FOR

NOMENCLATURE i GRADUATED CYLINDER
MANUFACTURER H ISOLAB

MODEL / TYPE [ 50 ml

SERIAL NO. i N/A[C-50-02]

DATE OF CALIBRATION £ 17 April 2025

ENVIRONMENT CONDITIONS :

@0t 25) °c Relative Humidity : (50t 10) % RH

Temperature :
PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPGW-01 based on ASTM ES42-01 as calibration guidelines.

Barometer and T

‘The calibration was performed by using Electronic Balance,Th
which maintained by the Calibration Laboratory Co., Ltd.
REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001

2. Electronic Balance, Sartorius Model CPA2248S S/N.23908487.
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4, Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The are traceable to System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.

2. The are traceable to al System of Units (SI), through Calibration Laboratory Co., Ltd

Certificate No. Q24137029, Due Date 27 December 2025.

3. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24121014, Due Date 18 November 2025.

4. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q2413703 1, Due Date 26 December 2025

UNCERTAINTY :

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

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

Certificate No. Q25042804

F3-011-05/12-23 page 2 of 3
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ABORATORY Co0.,LTD.

Prasert Manukit Rd., Ladphrat

ilac-w

kok 10230

oratory com  E-mailsale@cal-aboratory.com

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings

from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME
DUC Test point (ml) | Actual volume (ml) |  Correction (ml) | Uncertainty & (ml) | Coverage factor k
25 25.2470 +0.2470 0.0120 2,00
50 50.1690 +0.1690 0.0180 2,00

Type of glassware : [¥] to Contain ] to Deliver
The Exact value : Water Temperature : 20.0 °C, Relative Humidity : 51 % , Barometric Pressure : 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 53 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042804

F3-011-05/12-23 page3 of 3

CALIBRATION LABORATORY CO.,LTD. adaB

lac-mMRA

Prasert Manuki ol

-4 Fax: 02

CLC

Accredited

REPORT OF CALIBRATION
FOR

NOMENCLATURE £ BURETTE
MANUFACTURER £ ISOLAB
MODEL / TYPE : 25ml

SERIAL NO. 3 N/A[BL-25-02]

DATE OF CALIBRATION 11 April 2025

ENVIRONMENT CONDITIONS :

Temperature : @20t 25) °c Relative Humidity : (50t 10)% RH

PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPGW-03 based on Al E542-01 as calibration guidelines,

Barometer and Tl

The calibration was performed by using Electronic Balance, Th
which maintained by the Calibration Laboratory Co., Ltd
REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487.

3. Thermo-hygrograph, Isuzu Model 3-3126 $/N.30760420.

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd,
Certificate No. Q25008389, Due Date 24 January 2026.

2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q24137029, Due Date 27 December 2025.

3. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24121014, Due Date 18 November 2025.

The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q2413703 1, Due Date 26 December 2025.
UNCERTAINTY :
The reported expanded uncertainty of measurement is stated s the standard uncertainty of measurement multiplicd by the coverage

factor complies with the table which for a normal distribution t0 a coverage f ity of 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q25042812
F3-011-05/12-23 page 2

CALIBRATION LABORATORY Co.,LTD. adag

ilac-MrRA

2/10-11,14,55 Soi Py ‘aek 4, Prasert Manukit Rd , Ladphrao, Bangkok 102

Tel. 02-57

al-‘aboratory.com ale@catat

CLC

Accredited

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : BURETTE
MANUFACTURER t ISOLAB
MODEL / TYPE f 25ml
SERIAL NO. 3 N/A[BL-25-02]
CLID. NO. : 272300703

JOB CONTROL N 3 250410042812

CALIBRATION SERVICE : I IN-LABORATORY O on-siTe

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),
NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units ( SI)

Certificate No. Q25042812

F3-011-05/12-23 page L of 3

CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yael

é
|
flac-MrA fm AF

anukit Rd., Ladphrao, Bangkok
Tel. 02-578-0353-4 Fax: 02-578-2672 E-mai

CLC ) o

Accredited

aklaboratc

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment () adjustment

The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME

—

DUC Test point (ml ) | Actual volume (ml) |  Correction (ml) | Uncertainty & (ml) | Coverage factor k

12,5 12.4057 -0.0943 0.0063 2,00

25 24.8171 -0.1829 0.0066 2,00

Type of glassware : (] to Contain [] to Deliver
The Exact value : Water Temperature : 20.0 °C, Relative Humidity : 1 % , Barometric Pressure 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042812

F3-011-05/12-23 page3of 3


USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle


CALIBRATION LABORATORY CO.,LTD.
Manukit Ro.,Ladphrao, Bangkok 10230 IIEHC=MEUA

2/10-11,14,55 Soi Pras ukit 29 Yaek 4, Pras
www.caHaboratory.com  E-mai

4 Fax: 02

CLC

Accredited
tso/ie 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : BURETTE
MANUFACTURER : WITEG
MODEL / TYPE : 10 ml

SERIAL NO. : N/A[19CG4117]
CLID. NO. : 272500886
JOB CONTROL NO. : 250410042810

CALIBRATION SERVICE : I IN-LABORATORY O on-siTE

CUSTOMER  : ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

-

Calibrated By :

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

Certificate No. Q25042810

F3-011-05/12-23 page 1 of 3

CALIBRATION LABORATORY CO.LTD. <. ppfag

2/10-11,14,5

Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 1(

53-4 Fax: 02-578-2672  www.caHlaboratory.com -

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME

DUC Test point (ml) | Actual volume (m1) | Correction (ml) | Uncertainty & (ml) | Coverage factor k
5 4.9989 0.0011 0.0037 2,00
10 10.0038 +0.0038 0.0038 2,00

Type of glassware : [ to Contain [] to Deliver
The Exact value : Water Temperature : 20.0 °C, Relative Humidity : S1% , Barometric Pressure : 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042810

F3-011-05/12-23 page3of 3

LIBRATION LABORATORY C

CA 0.,LTD. ; adas
2110-11,14,55 Soi Prasert Manukil 20 Yaok 4, Prasert Manukit R, Ladphrao, Banghok 10230 - SRR/

e 353-4 2-578-2672  www.caklaboralc E-mails: abor -carw

REPORT OF CALIBRATION
FOR

NOMENCLATURE 3 BURETTE
MANUFACTURER 3 WITEG
MODEL / TYPE 8 10 ml

SERIAL NO. - N/A[19CG4117]
DATE OF CALIBRATION 1 11 April 2025

ENVIRONMENT CONDITIONS :

Temperature : @t 25) °c Relative Humidity : (50i 10) % RH
PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPGW-03 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balance, Tt ygrograph,Barometer and Tl
which maintained by the Calibration Laboratory Co., Ltd

REFERENCE STANDARD U

SED @

1. Barometer, Barigo S/N.001

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487.
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026,

2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd
Certificate No. Q24137029, Due Date 27 December 2025.

3. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q24121014, Due Date 18 November 2025

4. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q24137031, Due Date 26 December 2025.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution to a coverage of a ely 95 %.

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

Certificate No. Q25042810
F3-011-05/12-23 page 2 of

CALIBRATION LABORATORY Co.,LTD.

55 Sof Prasert Manuki 29 Yaek 4, Prasert Manukil R Ladpivao, Bangkok 10230 IIERG=R

Accredited

CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE . AUTO BURETTE
MANUFACTURER :  ISOLAB
MODEL / TYPE ;o 25ml
SERIAL NO. : NAIWK2403-30]
CLID. NO. : 272500885
JOB CONTROL NO. : 250410042801
CALIBRATION SERVICE : B IN-LABORATORY [ ON-SITE
CUSTOMER :  ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250
DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

‘This Calibration Certificate documents the traceal to national standards, which realize the units of measurement according to the

International System of Units (SI)

Certificate No. Q25042801

F3-011-05/12-23 page | of 3
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ALIBRATION LABORATORY CO.,LTD.

o Hac-uma A'jAB

2/10-11,14, asel 29 Yaek 4, Prasert Manukit Rd ,

34 Fax: 02-57

CLC

Accredited

REPORT OF CALIBRATION
FOR

NOMENCLATURE i AUTO BURETTE
MANUFACTURER 5 ISOLAB
MODEL / TYPE ' 25ml

SERIAL NO. ] N/A[WK2403-30]

DATE OF CALIBRATION T 11 April 2025

ENVIRONMENT CONDITIONS :

Temperature : @0t 25) °c Relative Humidity : (50 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPGW-03 based on ASTM E542-01 as calibration guidelines.

Barometer and T}

The calibration was performed by using Electronic Balance, Ther
which maintained by the Calibration Laboratory Co., Ltd.
REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487.
3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420

4. Thermometer, Brannan S/N. 1

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q25008389, Due Date 24 January 2026.
2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24137029, Due Date 27 December 2025.

¢ measurements are traceable to International System of Units (S, through Calibration Laboratory Co., Ltd
Certificate No. Q24121014, Due Date 18 November 2025.

4. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd

Certificate No. Q2413703 1, Due Date 26 December 2025.

UNCERTAINTY :

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

ement in Calibration (EA-4/02 M:2022)"

It has been evaluated according to the "Evaluation of the Uncertainty of Me:

Certificate No. Q25042801

F3-011-05/12-23 page 2

CALIBRATION LABORATORY CO.,LTD.

0-11,14,55 Soi F Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Ba 10;

ilac

CLC

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE AUTO BURETTE
MANUFACTURER H HIRSCHMANN
MODEL / TYPE ] 25ml
SERIAL NO. i N/A[ATB-25-01]
CLID. NO. H 272100138
JOB CONTROL NO. t 250410042800
CALIBRATION SERVICE : B IN-LABORATORY O on-siTE

CUSTOMER ENVIRONMENTAL MEASUREMENTS CO., LTD.
5/45 BAAN KLANG KRUNG BIZ TOWN, SOI SRINAGARINDRA 46/1 (PRAMOTE),

NONG BON SUB-DISTRICT, PRAWET DISTRICT, BANGKOK 10250

DATE OF RECEIVED : 10 April 2025 DATE OF ISSUED : 18 April 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units ( SI)

Certificate No. Q25042800

F3-011-05/12-23 page 1 of 3

RATION LABORATORY CoO.,LTD.

ek 4, Prasert Manukit Rd., Ladphrao, Bangk

E-mail:sal

CALI abin

Hac-MrRA

cal-aboratory.com =

CLC
Acoreaitea

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment
The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from STD were reported in average of seven times measurements.

CALIBRATION DATA
CORRECTION OF VOLUME

DUC Test point (ml ) | Actual volume (ml) |  Correction (ml) | Uncertainty & (ml) | Coverage factor k
125 12.4603 -0.0397 0.0063 2,00
25 24.9451 -0.0549 0.0066 2,00

Type of glassware : ] to Contain ] to Deliver
The Exact value : Water Temperature : 20.0 °C, Relative Humidity : $1% , Barometric Pressure : 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042801

F3-011-05/1223 page 3 of 3

CALIBRATION LABORATORY CO.,LTD. adas

Rd , Ladphrao, Bangkok 1023( ilac-

2110-11,14,55 Soi Pras vac
Tel. 02 53-4 F 672 Haboratory.com  E-mail:sale@cal-lal -
(.l'(
REPORT OF CALIBRATION
FOR

NOME . AUTO BURETTE

MANUFACTURER :  HIRSCHMANN

MODEL / TYPE i 25ml

SERIAL NO. t N/A[ATB-25-01]

DATE OF CALIBRATION ¥ 11 April 2025

ENVIRONME

" CONDITIONS :

Temperature : @0t 25) °c Relative Humidity : (501 10) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPGW-03 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balance, Th h,Barometer and Therr
which maintained by the Calibration Laboratory Co., Ltd.

RENC)
1. Barometer, Barigo S/N.001

2. Electronic Balance, Sartorius Model CPA224S S/N.23908487

TANDARD USED :

REF

3, Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.
4. Thermometer, Brannan S/N. 1

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through Calibration Laboratory Co., Ltd

Certificate No. Q25008389, Due Date 24 January 2026

2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd

Certificate No. Q24137029, Due Date 27 December 2025.

3. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q24121014, Due Date 18 November 2025.

4, The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q2413703 1, Due Date 26 December 2025

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

e of 95 %.

factor complies with the table which for a normal distribution corresponds to a cover:

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

Certificate No. Q25042800
F3-011-05/12-23 page 2 of
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,4,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-678-0353-4 Fax: 02-578-2672

CLC

Accredited
1s0/18C 17028

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

wiwcaHaboratory.com  E-mailsale@calaboratory.com

MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment

ilac-MRrA

The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings

from STD were reported in average of seven times measurements.

CALIBRATION DATA

CORRECTION OF VOLUME

Uncertainty £ (ml)

Coverage factor k

DUC Test point (ml) | Actual volume (ml) Correction ( ml)
12,5 12.4190 -0.0810 0.0063 2,00
25 24.8660 -0.1340 0.0066 2,00

Type of glassware : L] to Contain [ to Deliver

The Exact valuc : Water Temperature : 20.0 °C, Relative Humidity : 51 %, Barometric Pressure 1009 hPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 54 of 68

This report s valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25042800

F3-011-05/12-23

page 3 of 3

.6/18
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List Certificate of Instrument for Environmental Quality Analysis. List Certificate of Instrument for Environmental Quality Analysis.
No| Instrument/Equipment Parameter Manufacturer | ModeUSerial No. Calibrator Certification Date of Due date of | Remark No| Instrument/Equipment Parameter Manufacturer | Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Catibration® No. Calibration | Catibration®
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Unked At and ngrceringConsutant Co, L1 (UKE) United At and EngrnceringConsutant Co, L1 (UKE)
Accredited aborsory SO 170252017, 150 9001, 150 1401 Fose 12 Accredited aborsory SO 170252017, 150 9001, 150 1401 page 22
DQE Services Co. Lid DQE Services Co, Lid
DQE Services 32 Sel Ladprao-Wanghin 55, LadpeawrWanghin R, Ladpeao, Ladpeao, Bangkok 10230 DQE Services 32 %o Ladprao-Wanghin 55, Ladpeac-Wanghin R Ladpeas, Ladprao, Banghol 10230
Phane : +66 (02 538 2054, Email : dqeservicesinfoligmail.com e T e Phone : 466 (D)2 538 2054, Enil : dqeservicesinfo@gmail,com e
CAUBRATION S g CALIIRA TN b
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certilicate No.:  SP25-019 Page 1 of 5 Certificate No.:  SP25-019 Page 2of 5
Customer :  United Analyst and Engincering Consultant Co. Lid. (Head Officc) Environment Condition :  Ambient Temperature 25 £ 5 ¢
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260 Relative humidity 55 + 20 %RH
Location of calibration :  Instrument room (207} Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment :  UV-Vis Spectrophotometer Certified Reference Materials :
i Agilent Tect i Material Serial No. Certificate No. Due date
Model :  Cary 60 25760 115663 25 October 2025
Serfal No.:  MY15410009 Absabance Standard set 25757 115638 25 October 2025
2 Z ? g 806 35 5 .
ID No.: UAEWAT.020/2558 Wavelength Standard set 25 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025
Received Date : 26 May 2025 2l
Traceability : This certification is traceable to the International System of Unit maintained at National -
Calibration Date: 26 May 2025 ! ¥
Institute of Standards and Technology (NIST) through Stama Scienti
Issue Date : 29 May 2025 By } L
S - Spectral Band Width of UUC : 15 nm.
Condition Instrument :  Good P
Sean Speed of UUC: 60 nm/min
Calibrated by : proved by :
r. Tanawut Ritt { Msu ] IREHEET Scan Interval of UUC 0.15 nm.
Technical Manager Quality Manager
The calibration resalt is-applied only ta the sbove calibratod iserm and was fivd sccurate i shown on dste and place of calibration only. Resolution of UUC : Ph o 00001 Abs,
The messuremest capability of the laboratory and it traceability tn recogn and Jized at
national stasdands lsboratory. Thi may b thess i fiall Except with the eior writien approval of the DQE Services Ca., Ld ‘Wavelength 0.1 nm.

19NfNT lAUAN
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DQE Services Co.Lud DQE Services Co.Lid.
DQE Services 8ot Ludpra-Wanghin 55 Ladprao-Wanghin R, Ladpran. Ladpraa, anghok 10230 DQE o 32 Soi Ladprao-Wanghin 55, Ladprao- Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Phone : +66 (D)2 538 2054, Email : dqeservicesinfo@gmail.com e Phone : +66 (012 $38 2084, Email : dqeservicesinfofigmail com e s e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 3of 5 Certificate No. : SP25-019 Page 4of 3
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty Coverage factor
Photometric Accuracy :
(mm.) (Abs) (Abs) (Abs) {Abs) k
Wavelength CHRMs Values | UUC Reading Correction Uncertainty Coverage factor 0,0000 0.0000 10,0000 0.0050 2.00
(nm.} (Abs) (Abs) (Abs) (Abs) & 22 0.7469 0.7488 -0.0019 0.0063 2.00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0050 2.00
5 0.5780 0.5739 0.0041 0.0031 2.00 2 0.8674 0.8663 0.0011 0.0067 2.00
1.0484 1.0430 0.0054 0.0029 2.00 0.0000 0.0000 0.0000 0.0050 2.00
2.1876 2.1876 0.0000 0.0084 2,00 31 02919 3902 o017 50054 5
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0050 2.00
b 05595 0.5581 0.0014 0.0034 2.00 3 0.6430 0.6428 0.0002 0.0063 2.00
1.0239 1.0219 0.0020 00035 2.00
2.1230 2.1207 00023 (.0083 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5190 0.0040 0.0029 2.00
108 0.9633 0.9609 0.0024 0.0029 2.00
1.9753 1.9719 0.0034 0.0079 2.00
0.0000 0.0000 0.0000 0.0028 2.00
05181 0.5161 0.0020 0.0031 2.00
ol 1.0002 0.9979 0.0023 0.0033 2.00
1.9973 2.0021 -0.0048 0.0102 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5503 0.0014 0.0030 2.00
0 1.0803 1.0803 -0.0005 0.0031 2.00
20373 20324 0.0049 0.0105 2.00
0.0000 0.,0000 0.0000 0.0028 2.00
0.5591 0.5583 00008 0.0031 2.00
o2 1.0518 1.0513 0.0005 0.0030 2.00
1.9274 1.9281 -0.0007 0.0102 2.00
wnmﬂdmuqy lﬂﬂﬂ’l‘i\lﬂﬂ’)l.lﬂu
F-ha-a kot 1112 FMI08-02 ROD 1112001
DAEFDER G DQE Services Co, Lid.
DQE Services RSty WA X Ttpime et B L Loty Sk 1070 DQE Services 2 SeiLadpmo-Wanghin S5, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (002 338 2054, Email : dgeservicesinfodgmail.com T Phone : 466 (012 $38 2084, Emal: dqeservicesinfo@ipmail.com iy
REFORT OF CALIBEATION CERTIFICATE OF CALIBRATION
Certificate No., :SP25-019 Page Sof 5
Certificate No.:  SP25-024 Page 10of5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor Customer :  United Analyst and Engineering Consultant Co,,Ltd. (Head Office)
(nm.) (mm.} (nm.} (nm.} k
241,72 2420 028 018 200 Address : 1 Soi Udomsuk 41, it Road, ¥ Bangkok 10260
279.45 2795 -0.05 018 2,00
287.81 2876 021 018 200 Location of calibration :  Instrument room (207)
334.06 3333 0.26 018 200
36093 360.5 043 0.8 200 Bquiptsant: | U Vis Spectrophototicter
418.39 4179 0.69 0.18 2,00 Manufacturers  HITACHI
44504 4454 0.54 018 2.00
453,66 4532 .46 018 200 Model:  U-5100
460,02 459.6 0.42 018 2.00
516,50 536,5 0.0% 018 200 Serial No.:  23A4-008
63798 6385 052 018 200
43138 430.7 0.68 0.18 2.00 ID No.: UAE.WAS.010/2567
47250 4723 0.20 018 2.00
S13.47 s135 003 018 200 Received Date: 17 June 2025
52888 5289 -0.02 LA L] 2.00
ST shE 063 018 200 Calibration Date: 17 June 2025
58535 585.2 015 0.20 2.00 Tasise Diatiis 20 Fatis 2025
654,40 685.1 -0.70 018 200
74072 7411 0,38 0.20 2.00 Condition [nstrament : Good
74855 7489 =035 018 200
207.03 07.1 0.07 018 2.00 Calibrated by : Approved by :
87928 879.1 018 018 2.00 1 T
Remark : - UUC = Uit Unider Caliseation
N Technical Manager Quality Manager
“Tha ek i Ui y af : i, The e ey,
whick for 3 pormal distribution cofrcspends 10 8 coverage probabality of appeosimasly $5% The measurement capability of the laboratory s it il he it o
- End of Certificate - A iy W TR o g B o A o0 CF S 0P ot 06 LI
1ens3 limuan 1ens3 limuan
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DQE Services Co,Lid,
DQE Services 325 Ladsrao-Wanghin 55, Ladprao-Wanghin Rd, Ladpreo, Ladprao, Bangkok 10230

Phone ; +66 (012 538 2054, Email ; dqeservicssinfo@gmail.com e e

DQE Services Co, Lid,
DQE ¢, icos 259 Ladroo-Wanghin 55, Ladprao-Wanghin Rd, Ladpro, Ladpra, Bangkok 10230

Plsone : +66 (012 538 2054, Emall : dgeservicesinfof@gmail com e v s

REPORT OF CALIBRATION
Certificate No. :  SP25-024 Page 20of5
Environment Conditien:  Ambient Temperature 2525 €
Relative humidity 55+ 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard sct 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025

‘Wavelength Standard set 25758 115665 25 October 2025

Traceability : This centification is traceable to the Intemational System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : 50 nm.

Scan Speed of UUC: 40

Sean Interval of UUC: 0.1 nm.

jon of UUC : Ph ic  0.000 Abs.

Wavelength 0.1 nm.

REPORT OF CALIBRATION

Certificate No. : SP25-024 Page 3of 5

Calibration Results : Without adjustment

1ens3 limwau

PM-TOS-02 DI 1182021

Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
(am.) (Abs) (Abs) (Abs) {Abs) L3

00000 0.000 00000 0.0028 2.00

0L.5780 0.574 00040 0.0031 2.00

o 1.0484 1.044 0.0044 0.0029 2,00
2.1876 2.185 0.0026 0.0075 2.00

00000 0,000 00000 0.0028 2.00

0.5595 0.558 00015 0.0035 2.00

2l 1.0239 1.021 0.0029 0.0035 2.00
21230 2122 0.0010 0.007% 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5230 0.519 0.0040 0.0030 2.00

6 09633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0071 2,00

0.0000 0,000 0.0000 0.0028 2.00

0.5181 0.515 0.0031 0.0031 2.00

sl 10002 0.996 0.0042 0.0033 200
1.9973 1.994 0.0033 0.0084 2.00

0.0000 0.000 0.0000 0.0028 2.00

300 0.5517 0.549 0.0027 0.0030 200
1.0803 1.078 0.0023 0.0030 2.00

2.0373 2.031 0.0063 0.0082 2.0

0.0000 0.000 0.0000 0.0028 2.00

0.5591 0.557 0.0021 0.0031 2.00

633 10518 1.049 0.0028 0.0030 2.00
1.9274 1.924 0.0034 0.0081 2.00

[CHERE liilmuqu

FM-TO8-02 RO1 /112020

DQE Services Co. Lid.

DQE Services 32 Sod Ladprac-Wanghin 53, Ladprao-Wanghin Rid., Ladpeao, Ladprao, Banghok 10250
Phone : +66 (D)2 538 2054, Email : dqeservicesnfof@igmall.com e v Y
REPORT OF CALIBRATION
Certificate No. : SP25-024 Page 4 of 5

Photometric Accuracy :

‘Wavelengih CRMSs Values UUC Reading Correction Uneertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) *
0.0000 0.000 0.0000 0.0050 2.00
2 0.746% 0.747 ~0.0001 0.0057 200
0.0000 0.000 0.0000 0.0050 200
2y 0.8674 0.864 0.0034 0.0059 2.00
0.0000 0.000 0.0000 0.0050 .00
e 0.2919 0.293 -0.0011 0.0051 200
0.0000 0.000 0.0000 0.0050 2,00
0 0.6430 01,639 0.0040 0.0055 .00
1ens3 limuan

PR-ORAI2 HON 171072001

DOE Services Co.Lid.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpras, Bangkok 10230
Phane : +66 (0)2 538 2054, Email : dgeservicesinfoigmail com e
REPORT OF CALIBRATION
Certificate No. : SP25-024 Page 5 of 5
Wavelength Accuracy @
CRMs Values UUC Reading Carrection Uncertainty Coverage factor

(mm.} {mm.) (mm) (mm.} k
241.00 2404 0.60 018 2.00
279.30 2788 0.50 018 2,00
288.90 2883 0,60 0.18 200
334.50 e 0.60 0.18 2.00
361.40 3608 0.60 018 2,00
418.40 4179 0.50 018 2.00
447.20 446.6 0,60 0.18 200
459,30 4391 0.20 018 2.00
537.00 5364 0.60 [N 200
G38.00 6375 0,50 01s 2.00
441.29 4407 0.59 018 200
479.38 4794 048 018 2.00
513.75 5133 045 018 200
525.59 528.2 039 018 2.00
575.10 M5 0.60 AL 2,00
585,56 5854 016 020 2.00
684.70 6841 0.60 018 2.00
740,51 7402 031 0.20 200
T47.61 7470 061 018 200
80704 806.4 0.64 018 200
870,68 879.1 0.58 0.18 200

Remark © < VUC = Uit Undor Calisration

- BUA = Mot Avaiable

of Uk mcertainty e by the coverage factor &

whick for i d peobahility of Loy

- End of Certificate -
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768 Soi

cate Ne. : HIT-251

Page:1of 2

CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater

Meter Model : HIE39800-02 Serlal No HO185001

Tube | Resolution : 0.1%¢

ter : 25 Vial Capacity

Temperature Range : {10 1o 160)°C Temperature of Reaction :  150°C

Manufacturer : Hanna Instruments Made in : Romania

Condition As-Recelved : Used Product Reference : RE250401

o

Ambient Temperature : {(25%2)°C Relative Humidi (soxis

Customer name : United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangehak,
Phrukhanong, Bangkok 10260

Received date : 5 March 2025
Calibrate date : T March 2025

Issue date : T March 2025

Calibrated Loes

m: na Instruments {Th ) Lid.

Calibration Procedure : rator was conducted by using in-house: calib

\ procedure

CP-04 by using certified reference standard instruments.

Calibrated by :

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only

—

T
approval of the head of Hanna Instrument { Thail anl® ﬂiﬂ 51.3-1 AU ﬂ.u

** This eertificate may not be reproduced other than in full, except with the prior wri

Condition of this calibration resuli:

Certificate No. : HIT-2510-0375

:2of 2

Reference Standard Instruments : This ce tion is traceable to the international unit of wnit maintained through:

Instrume; Model
Data Acquisition Switch Unit 34970A
Digital Thermo-Hygrometer HT-T7T15D

MY44065265 | WK2407-141-1

ALOTISS

Calibration Resy

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value
(Vial) °c)
25 Vial 150.0

(1A) 2A)

150407 150.377

(1B) (28)
150.426 | 150,38
(1) | (20)
150477 150,30,
(1) I (2D)

150,462 150,45

(1E) | (2ZE)

150

5 150,51

Figure: Shows th

The report uncertainty of measurement was based on a standard uncertainty multiplied by a covern,

providing a level of confidence of approximately 9

Serlal No. | Certificate No.

25H

Average Value

°c)
150.4
(3A) {4A)
7 150,269 150.402
{3B) (48)
4 150,644 150.690
{3C) (40)
3 150,627 150.257
(3D) (40
6 150,199 150406
(3E) (4E)
150,460

3 150.235

Traceable
WK Electric Co., Ltd

Technology Promation

171
Association { Thailand-Tapan)
Uncertainty of Measurement |
&)
| 047
Unit : °C
(5A)
150,422
(5B)
150.542

(501
150,102
(5E}

150,442

he location of the temperature source

5%

** End of certificate **

lenansluAuAy

HHH‘WHHH‘H k N N k Hanna Instruments (Thailand) Ltd.

instruments liEheh el fat

Certificate No. : HIT-

ilof 2

CERTIFICATE OF Al

LYSI

Equipment : Cyanuric Acid P

able Photometer

Meter Model : HI97722

C Serial No, : SOS060C

Manufacturer : Hanna Instruments

Made in : Romania
Condition As-Reecelved : Used Product
Reference : RE250509

Customer name United As

alyst and Eng

eering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangehak,

Phrkhanong, Bangkok 10260
Received date : 20 March 2025
Calibrate date : 24 March 2025
Issue date : 24 March 2025
Ambient Temperature = (25+2)°%C
Relative Humidity : (50+151 RH

Calibrated Location @ Hanna Instruments {Thail

Calibrated by

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

** This centificate may not be reproduced oth an in full, except with the prior written **

approval of the head of Hanna Instrument { "t’aﬂﬂ'lT\lﬂﬂ']Uﬂ‘N

IHANNN

llinstruments

Condition_of this result of analysis

Cal Check Standard Cuvettes Specifications :

Product co

e: HI97722-11 Lot number:

Standard Value
Standard cuvelte
(mg/L)
A, ZERD ]
B, HI 0
Specifi ons for validation procedure:
| Standard Value
Standard cuvetie |
{mg/L)
B, HI97722 01

Method of Standardization

This qu: is standardized using which is calibrat

below

Result of analys

Cyanuric Acid Standard (mg/L)

0

W1

91124

Lat St

(mg/L)

0.001

0.2

cate No. : HIT-2513-0437

Page: 2of 2

pdard Deviation

Lot number | Best used before

8366 April 2026

April 2026 |

Lot Standard Deviation

(mg

1910

Reading (mg/L)

** End of certifi

21

0

Lot number Best used before

April 202

by adaptation of Turbidimetrc Method as the following details

Error (mg/L)
0

(1]

1en&3 liauax
6122
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TITISTR TITISTR
Request No. 25-68 / 0320 MTC. ACL.No. 372 / 68
[ Request No. 25-68 / 0320 1/5 MTC. ACL. No. 372/ 68 |
CALIBRATION CERTIFICATE CALIBRATION DATA |

|
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies™ 1-Haoke Lavel

Model AA2A0FS, Serfal No. MY13160001 Blemert o o u i b M il n
2. Working standard solution “CPA chem” [ 00006 | 00001 | -00009 | 0.0003 | 00009 | 00010 | 0.0007 | 00008
Soluition of 29 components, Lot No, 1012852 0001 | Q0012 | 0007 | coons | aoood | aoooz | acors | o000
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd. 00007 | 04010 | 00002 | 00008 | 00003 | 00014 | 00005 | 000
3 Sai Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 | ;;;::j 200008, FTC00GH L0009 [ 1100y i Dioe | oo
] 0.0005 | 00008 | oooo8 | oooo? | cooor | -0.0004 | co013
CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer | 00001 | 00002 | -00007 | oo006 | 0000z | 00001 | ooooz | cooos
(W1-500-02-30) -0.0002 | 00000 | -0.0004 | 00009 | -0.000z | 00008 | 0.0001 | 0.0008
2. Estimation Uncertainty of Measurement in Analytical Chernistry (QP-513) | 00006 | -0.0007 [ 00001 [ 00004 | 00001 | -0.0003 | 00009 | 00003
CALIBRATION RANGE: 0.02, 0.10, 0.30, 0.50, 0.70 mg/l at 228.8 nm.Cd, 0.10, 0.20, 0.30, 0.50, 0.70 mg/l at 357.9 nm.Cr, 00008 | 00006 | 0.0008 | 00014 | 00007 | -00005 | 00009 | DoOOS
0.05, 0.10, 0,30, 0.50, 0.70 mgAl at 324.7 nen.Cu, 0,10, 0.30, 0,50, 0.70, 1,00 mgA at 248.3 nm.Fe, Absorbance 0.0005 | -0.0008 | 00009 | 00013 | 00006 | -0.0002 | 00002 | 00014
0.20, 050, 0.70, 1.00, 1.50 mg/\ at 217.0 nm.Ph, 0.05, 0.10, 0.30, 0.50, 0,70 meA at 279.5 nm.Mn, 00002 | 00013 | 00010 | 00011 | 00000 | 00005 | 00001 | 00006
0.10, 0.30, 0.50, 0.70, 1.00 mg/ at 232.0 nm.Ni, 0.05, 0.10, 0.30, 0.50, 0.70 me/ at 213.9 nm.Zn 00005 | 00018 | 00012 | 00014 | 00004 | -0.0006 | 0.0005 | Dooia
CALIBRATION DATE : 3 February 2025 00009 | -0.0012 | 00006 | 00014 | 00003 | -0.0003 | 00004 | 00010
REFERENCE MATERIAL : Traceable to NIST *Agilent Technologies”, *CARLO ERBA", *Panfieac AppliChem” 00003 | 00017 | 00002 | o006 | 00003 | 00000 | -00005 | o000z
Cadmium Lot No. 0001152457, Chromium Lot No. 0106315418, Copper Batch No. 0001268514, Iron Batch No. T1260874, 00003 | -0.0015 | 0.0003 | 00002 | oo006 | 00003 | 00007 | 00009
Lead Lot No. 0123204734, Manganese Batch No. 0106301952, Nickel Batch No, 0104978044, Zinc Batch No. 0100792297 00004 | 00005 | 00001 | 00014 | 00007 | 0.0009 | 00007 | 00007
AMBIENT CONDITIONS : Temperature 25 + 5°C  Relative humidity 50 + 20 % 0.0001 0.0018 0.0010 0.0016 0.0001 00002 | 00012 -0.0002
The Atomic Absorption Spectrophotometer has been calibrated against Reference Material 00003 | 00017 [ 00012 [ 00011 | oo003 | 00005 | 00011 | -oo002
traceable to National Institute of Standards and Technology ( NIST ) by The Analytical Chemistry Laboratory. 0.0010 | -0.0018 | 00007 [ 00009 | 00000 | 00009 | C.0001 | Q0004
The results are a| - 0.0004 | 00007 | -0.0008 | 0.0004 | 00011 | 0.0003 | 00002 | o.oco
Average Absorbance | 0000 | 0001 | oo00 0,001 0000 | 0000 0000 | €001

Calibrated by ..|

Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Head Office o Head Office Office/Laboratory Office
e luaot . & & A

TITISTR MMTISTR
- S ) -
|
Request No. 25-68 / 0320 2/5 MTC. ACL. Mo, 372 / 68 Request No. 25-68 / 0320 3/5 MTC. ACL. No. 372/ 68
2. Precision 3. Trueness
Element| Conc. Absorbance Ave, | 5D [wAsDY 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
(g} M) | | Element | Standard Value of RM|  Reading | Errer of M t | Emor of |
0,02 | 00076 0.0065 | 0.0071 | 0,0065] 0.0075 ] 0.0066] 0.0077 ] 0,0065] 0,0065 ] 0.0065 | 0,007 | 0.0005 | 7,35 o (maft g0 o (g
cd [ 030 |0.0923[0.0921 | 0,0920] 0.0917 | 0.0917 | 0.0904 | 0.0929 | 0.0910| 0.0915 | 0.0927 | 0.092| 0.0008 | D.AZ s o o o e
0.70 | 0.2083[0.2082 02100 02112 | 0.2102 | 02091 | 0.209% | 0.2093 | 0.2068 | 0.2082 | 0.209] 0.0010 | 0.49
010 | 0.0095 [ 0.0104 | 0.0067 | 0.0095 | 0.0093 | 0.0091 | 0.009 | 0,0095 | 0.,0082 | 0.0080 | 0.009 | 0.0007 | 763 o g0 e ki ail ol
o [ 030 |0.0234] 0.0203 | 00237 | 00292 | 0.0214 | 0.0226 | 0,0232 0.0233 | 0.0237 | 0.0257 | 0,023 0.0008 | 361 | 00 b s L k0008
0,70 | 0.0474 | 0.0450 | 0.0497 | 0.0516 | 0.0487 | 0.0976 | 0.0974 | 0,0484 | 0.0473 | 00474 | 0.098 | 0.001 | 2.85
0.05 |0.0073 | 0.0072 | 0.0060 | 0.0068 | 0.0047 | 0.0065 | 0,0070 | 0.0066 | 0.0068 | 0.0GTO | 0.007 | 0.0004 | 5.53 3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
cu | 030 [0.0380[ 00385 00377 | 0.0382| 0.0394 | 0.0375 | 00361 | 0,032 | 0.0389 | 0.0385 | 0.038| 0.0008 | 1.62 Element | Standard Value of AM|  Reading | Ermor of Measurement | Error of Measurement | Uncertainty
0.70 | 0.0858 | 0.0895 | 0.0890 | 0.0502 | 0.0897 | 0,0853 | 0,089 | 0.0890 | 0.0902 | 0.0698 | 0,090 | 0.0005 | 0.56 (mal) () (mg/) (%) (g}
010 [ 0.0102| 00103 | 0.0100| 0.0092 | 0.010% | 0.0093 | 0,0101 | 0,0098 | 0.0092 | G011 | 0.010] 0,000 | 5.39 21000 0105 0008 539 - 0009
Fe [ 050 [0.0421] 00421 | 0.0424 | 0.0421 [0.0125 | 0.0412 [ 0.0815 | 00425 | .0919 | 0.0429 | 0,042 | 0,0005 | 1.09 o 00 306 D008 158 P
100 | 0.0791 | 0,0782 | 0.0780 | 0.0780 | 0.0776 | 0.07%2 | 0.0780 | 0.0782 | 0.078s | 0.079a [ o.07e] 0.0006 | 0,78 07000 Yo e re T

0.20 | 0.0092 | 0.0057 | 0.0081 | 0.0092 | 0.00%0 | 0.0087 | 0:0091 | 0.0082 | 0.0091 | 0.0088 | 0.009 | 0.0004 | 4.09
Pb 070 | 0.0275 | 00290 | 00288 | 0.0283 | 0.0272 | 0.0284 | 0.0280 | 00285 | 0.0288 | ¢.0285 [ 0.008 | 0.0006 | 209
150 | 0.0592 | 0.0580| 0.0591 | 0.0596 | 0.0577 | 0.0589 | 0.0591 | 0.0584 | 00575 | 0.0595 | 0.05% | 0.0008 | 1.78
005 | 0012600130 | 00123 | 0.0113 | 0.0115 | 00126 | 0.0022 | a3 | o.on1a [ 0.0117 | 0012 ] 0.0006 | 4.8

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Elerment | Standard Value of M| Reading Error of Measurement | Error of Measurement | Uncertainty

Mn [ 030 [0.0588] 0.0582 | 0.0584 | 0.0593 | 0.0562 | 0.0584 | 0.0596 0.0602 | 0.0581 | 0.0577 | 0,059 00008 1.33 g/ img) (mef) fhd (msA)
0.70 [01320]01318] 01313 0.1306 | 0.4324 | 0.1314 | 01320 0.1308 | 0.1303 01305 | 0.131] 0.0007 | 0.56 0.050 QL5 0.000 0.68 + (003
010 [oo107[eoi10]e.0102|0.0058 | 0.0101 | 0.0106| 0:0096 | 00108 | 0.0100 | 0.0102 [ 0.010 0.0005 | &8 Cu 0.300 0292 -0.008 270 + 0009
ti | 050 |ooas2] 0,054 | 0.0941] 0.00e9 | 0.0852 | 0.0450 | 0.0453 | 0.0452 | 0.0454 [ 0.0455 | 0.045| 0.0008 | 089 0.700 068 0016 231 + 0,020

100 | 00848 | 0.0875 | 0.0856 | 0.0853 | 0,0866 | 00866 | 0.0866 | 0.0865 | 0.0857 | 0.0859 | 0,086 | 0.0008] 0.92
005 | 003&ET | 0.0370 | 0.0372 | 0.0362 | 0.0369 | 00367 | 0.0363 | 00367 | 0.0365 | 0.0360 | 0,037 | 0.0004 | 1.02
zn [ 030 [0.2022| 02009 | 02022 | 0.2017 | 0.2022| 0.2009 | 0.2001 | 0.2016 | 0.2022 | 0.2023 | D202 | 0.0008 | 038
070 |04118] 04123 [ 04107 | 0.4132| 0102 ] (L4157 | 0.A086 | 0.4098 | 0.4101 | 0.A073| 0.ATT| 00025 | 060 |

Continue 4/5
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UTISTR TITISTR
Request No. 25-68 / 0320 a/5 MTC. ACL. No. 372/ 68 Request No. 25-68 / 0320 5/5 MTC. ACL. No. 372 / 68
3.4 Reading on wavelength- Iron (Fe) at 2483 nm. 3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
of E
160 = 0013
Fe = 0.018
+0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm. 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
el . Enor of p— Standard Value of RM] Reading | Error of Measurement Uncert
(el ] {mg)
0,000 0.008 37 + 03
o[ 0700 0.001 Zn 0.325 837 + 0.013
1500 120 0700 0.677 -0.023 333 + 0.019
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm. Remack : The seported unc

RM Enmor ¢ Erroe of M

{mg/)

Calibrated

Issued Date : T March 2025

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate
Continue 5/5
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PinAAcle 900F Preventive Maintenance (PM)

| B

Company Nama: United Analyst and Engineering Consultant Co,, LTD.
PerkinElmer Address 41 Sukumyhit Rd,, Phra Khanong, Bangkok 10260
FEor the Better {Instrument Location):
Serial Number: PFES20031902 PM Number: 1of2
Custormer Name Telephone
K. Yainda 095-5580049
(if applicable}: e Number:
Customer Support K. Chayanan Service Order WO-03126047
Engineer Name: Number:
Next PM Due
- Date PM Performed: | Ahe 20.0¢1-2025
PinAAcle 900F v | e | g | e
DO-MAAM -
P t. e Ma. 'lte 'lal‘lce Report Standard Labor Hours to Complete PM : 5 hours
E Part Number Release Publication Date )
09370145 Rev.3 A January 2018 PerkinElmer’

The purpase of this PM is to ersure the continued functianality of the PinAacle 300 by inspecting and
replating any worn of damaged parts. Ths service should only be performeed by 3 trained representative of
PeriinElmer.

The customer should save their methad before the PM begins.

General instructions:

The customer must provide the engineer data to demonstrate recent instrument prior o
starting the P

Always check with the customer befors maling any changes that may affect the customer's analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer,
Update the PM

wer and instrument logbook as requined.

Copyright Infermation

This dacument cortains proprictary information that is protected by copyright. All rights. are reserved.

Mo part of this publication may be reprocuced In any form whatsoever o transiated Into any language without the
prioe, wr permission of PerkinEimer, Inc.

Copyright © 2013 PerkinEimer, Inc.

Company Name: UAE Consultant Co., LTD.

Instrument Location: 41 Sukumvhit Rd.,

Trademarks

Registernd names, irademarks, stc. usad In this document, even when not specifically marked a3 such, are protected
by law. Per a registered trademark mc. All ather trademarks and registered trademarks
ot awned by P . of its subsidiaries that are depicted hanein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmar makes no Wasranty of any kind
with regard to this document, including, but mot Emited to, the implied wasrranties of merchantal
fitness for a particular purpose.

Perkinglmer shall not be llable for incidental ar consequential dsmages in connection with the fusnishing or use of
this document.

nElm)

Phra Khanong, Bangkok 10260

Instrument Serial No.: PFBS20031902

Date: 29-Apr-2025

I PinAAcle 900F Preventive Maintenance Report (FM) Page 1 of 7 ]
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Component List

Component [ Specific Model Serial # Configuration Notes
PinAACIES00F PFBS20031902 Syngistix V4.0,1.1935
FIAST00 100524040500
Parts Lists
Parts Included with the PM
Part Number (if ot At
applicable) D
BO501656 Fan Filters 2
N3160156 O-Ring Kits for Sampling introduction [ Stainless Steels Nebulizer) [N/
N3160157 O-Ring Kits for Sampling Introduction | Plastic Nebulizer) 1
N9301714 Replacement Acetylene Filter Cartridge 1
THOO1022 Replacement Alr Filter Cartridge 1
for P
Part Number
Description ual BatchfLot# | Expired Date
(if applicable) pe Quality [
N5300183 1000 mg/L Copper Standard AR 27-39CUY1 Nov 2025
dditional Reagents and dard: for PM [Customer Support Solution)
Part Number [if Expiration
. ble) Description Quantity Batch/Lot # oy
NA [ Water 250 m. AR AR
N/A 0.5% HN, 250 ml. AR AR
|PinAcle 900F Preventive Mainsenance Report (FM) Page2of7 |
Procedure Checklist
Use [+ ) to chack off those steps in thy have b pleted.
1. General:

¥ Review the instrument perfarmance with the customer and document any recent
problems.

¥ inspect the customer log book and make any appropriate PM entries.

¥ Perform general inspection of system for cleandiness.

2. PCInstrumant Software:
#l instrument Software user files/databases archived, packed, and/or defeted as needed.

3. Mechanical:

¥ inspect and clean all fans and filters. Replace filters If necessary

¥ inspect all gas lines for leaks and/or wear, Replace if needed,

¥ Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if neaded as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated In the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

] Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

L4} Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if apgbcable).

4. Electrical:

* Inspect PC boards. Clean If necessary.

¥ Carefully check all internal and external cable connections.

¥ Check instrument firmuware revisions upgrade to current levels (if necessary)

¥! Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
resuits in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
¥ Inspect and clean the sample compartment windows, If needed.
#] Inspect optics. Clean or replace if necessary,

6. Gasses:

1 Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the acetylene filter and air filter element is dry. Replace if necessary.

[ PinAncic 900 Prevestive Maistenance Repost (PM) Pagedof7 |

1ens3 limuau

Additional Toals Required for PM
Fshlorsinih Description Quantity Seral #
N1013000 0.2A Neutral density filter 1 T0TN00BS01S
N1013002 1.0A Neutral density filier 1 101NG089015
03030997 System 2 EDL Driver 1 03030557
N30S0E05 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 D60419-030180
N305010% Ba Lumina HCL 1 061215-020041
N3050139 K Lumina HCL 1 030815-010130
N3050152 Ni Lumnina HCL 1 052719-020020
IPiﬂ!\Arle 900F Preventive Maintenance Report (PM) PageJof 7 |

1ens3 limuau

7. Flame Interlock Check:
Description: Check to ensure that all safety interdocks are closed,

Parameter Pass/Fail
Flame Sersor AirfCyHy Flame correctly shuts down | Active Passed
Orain Sensor AlrfC;Hy Flame correctly shuts down | Active Passed
Nebulizer Sersor ArfC;H; Flame correctly shuts down Active Passed
C3H Pressure Sensor ArfC;H; Flame correctly shuts down | Active Passed
Aif Pressure Sensor AirfCoHy Flame correctly shuts down | Active Passed
e el il

8. After PM Performante tests:

5.1 Detector Linearity with Barium

Description; Ensures that the detector is linear in the Visible Range.

Cartificate Value
Parameter Specification 21553.6 nm (Abs.) Tast Results Paxs/Fail
1.0A ND Filter £ 5% from Cert. 0.9668 05878 Passed
0.2 A ND Fitter + 5% from Cert. 01953 01876 Passed
8.2 Boseline Noise at 1.0 Absorbance with Barium
Ensures that a high b will not prodi ive nojse.
Parameter Specification Results Pass/Fall
Standard Deviation 20000 00005 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseling nolse.
Parameter Specification Results Pass/Fall
Standard Deviation g.0m, 00001 Passed
| PinAdcte 900F Prevenive Maimtenance Repart (M) Page 5 of 7 |
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8.4 0y Background Compensation with Copper

Description: Verifies the in ability for Background
Parameter Specification Rosults Pass/Fail
Standard Deviation £0.000 0.009 Passed

8.5 AA-BG Baseline Noise with Copper

Daseription: Ensures that background correction does not produce excessive nolse.

Parameter Specification Results Pass/Fail

£0.005

Standard Deviation 0.0001 Passad

Additional Comments

Additional Comments Regarding the PM

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelengtl
Paramater Specification Rasults Pass/Fail
Standard Devlation £AL005 0.0004 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard
Copper Results {Abs.) Pass/Fall
5 m/L Sensithvity 55 Neb (If appilicable) >0.250 Abs. WA Not Applicable
2 mg/L Sensitlvity HS Neb (i applicable) 210450 Ala. NiA Passed
10. Review:
1 Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.
1 Discuss recommended customer supplied materials to have on hand.
#] Arrach PM sticker.
| Pinancte 900F Preventive Maintenance Report (M) Page tiof 7 |
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ParkinEimer Scientfic (Thatand) Co.,
290 Soi Soomia 4

Wivernng Banghapi, Khat Huary Kwang
Bangkok 130

Thadand

Tek 66 2719 B420 ; Fax: +88.2 310 7900
it parkinelmes com

Service Report

[ ok Orser piamiver ity Code | Bling Type FRoguesied San Dals | Wodel 1
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_WO-DMZEMT iy ! Contrat 1001568 11 | AANII0051 | PFEEMNONSE
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Name: United Analyst and Engineering Consultant Ca., LTD. Component Llsl
Address .
Instrument Location); |41 Sukumvhit Rd., Phra Khanong, Bangkak 10260 Component | s o — CaiGiran o
Room Number: Lab Spacific Modsl Aoxson
FIAS1 100524040501 220 Syngistix V4.0.1.1935
AFm l_lumbo:r 20f 2W c\.momlg: K. Yanida 5100 00 yngistix
Service ineer Service Order
N.,f'"ef K. Chayanan Nuombers | WO-03051971
Next PM Due
Date PM Performed:
oy | 29-Apr-2025 Date:  [29.0ct-2025
{00 M YY)
Part Number Release | Publication Date > "
Parts Lists
09370005 c January 2013 PerkinElmer’ Parts Included with the PM
Part Number Expiration
Scope Batch/Lot
The purpose of this PM is to ensure the i ionality of the Atomic i 1AS (it Rescription Quanrity # Date
1001400 by inspecting and replacing any wor or damagod parts. This service should ony be _applicable) oy
by a trained 7
The customer should save their mam batore the PM begins. BO50 2706 Fan Filter 1 NIA NiA
General Instructions:
Always check with the customer before making any changes that may affect the customer's
analysis or calibeation.
The completed document should be signed by an authorized PerkinElmer and customer
representative and kelt with the customer,
Update the PM sticker and instrument kogbook as required. Additional Tools Required for PM
Part Number Calibration
cupy-ight Information (it Description Quantity | Serial # Due Date
contains i [ jon that is by copyright. ANl rights are
rmerwd icable) )
Mo part of this may be in any form or into any o
language without, the prior, wrilien ission of it ght © 2013 NIA Digital Volt Meter 1 NIA NIA
PerkinElmer, Inc.
Trademarks
Rﬁl:lered names, h;dlomm efc. used in this document, even \nnen ot smﬁwnb;mﬁaﬁhaa Additional and q for PM
& wwﬂlaﬂed aw. sa ofhar
nnlwmdhy. i Inc or its subsidiaries that are Part Number Batchilot | Expiration
depicted hmm are the property of their respective own (if Description Quantity 2 Date
Except as specifically set forth in its terms and oonmuona of sale, PerkinElmer makes no applicable) (MY}
warranty of any kind with regard to this document, including, bul not limited to, the
implied warranties of merchantability and fitness for a plrliwlur purposl NA MNiA NI NIA NIA
PerkinElmer shall not ba lable for inci or in ion with the
turnishing or use of this document.
Atomic ton/FIAS 100/400 Preventive Maintenance Page 1 of 6 Atomic AbsorptionTTAS 100V400 Preventive Maintenance Page 2 of 6
1en®3 limvau 1ens3 limuau
Procedure Checklist A o, Transfer Lind:
Use () to check off those steps in the checkiist that have been completed. Cell windows checked
Transfer line checked for moisture (i moisture is a problem, the Nafion
1. General: dryer might be needed)
Review the | p with the and any e e
Lol me. Run DI water through the carrier/reductant/sample system. Verify smooth
flow of liquid throughout without leaks, Replace tubing & fittings if needed.
Eri A 6. Review:
Is he:Working ¥ o, Review with the customer PM work performed.
routine mai [+
pplied ials to have on hand.
[ Visual Damage (if yes, describe)
Check incoming AC line voltage for proper levels and grounding.
Verify Voltage switch on back of instrument is correct
‘erform general inspection of system for cleanliness. Clean Iif needed.
Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verilied (45 — 58 psi).
Inspect the customer log book and make any appropriate PM entries.
Fan checked and filter cleaned
Heating manile or Universal Cell Holder checked
2. Instrument com|
[#] Non-return valve checked/repairedireplaced if needed (B018 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
if it is worn. Check the flow meter for any signs of fluid in it. Clean the flow
meter if needed.
(] Verity iticn of pump p levers (BOS0 7794 - lock for
cracks or problems with the spnnys], pump rollers (B300 0251 check for
wear), and thumb screws (BOS0 7796).
(] Check the Multiport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
B0S50 1250, small o-ring: BOD4 5085). Use a squint bottle & fishing fine to
fry to dislodge clogs.
Firmware Version checked. Latest is 2.20.
)dngr?.opmljon Assembly & Pump Tubing:
checked
for the solutions being run. Make sure the comect magazines are being
used. BO5O0 7791 for 0.13 — 1.80 mm tubing; BOSD 7792 for 1.60 — 3.18
mm tublng.
Aomie 100V400 Preventive Maimenance Page 3 af 6 Atomic Al ionFIAS 1000400 Preventive Maintennnce Loff
1 1
1ens3 limuau 1ens3 limuau
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Additional Comments Document History

A c
e £ Revision Description of Change Page(s) Date
A First release . May 2008
B Addition of Batch/Lot Number, Expiration Date, 27 February
and Report Fields. 2009 |
c Update to new format All January
2013
Review

The preventive maintenance checks and If applicable performance tesis for FIAS
100/400 have been completed.

This FIAS 100/400 Passes (7] Fails[[] the preventive maintenance.

ate:
29 Apr 2025
MMMYYYY)
ate:
28 Apr 2025

O MMM YY)

[ Atomic Absosption/FIAS 100/400 Preventive Maintcaance Pagebof 6|

ption'FIAS 1004400 Preventive Maintenance

N3 lAuaN N3 lAuaN

S ———

) PerkinElmer Scientilc (Thaland) Co., Lid
290 5ol Soomiel 4 Ko Torrs ard Conctmcra: Trin i ok an s
Kiwenng Banghaps, Khet Huay Kvseg L
Banghkok 10310 .llllwl:flwlewy v § pooluaii
PerkinElmer’ Ty - - _
Tek 66 2719 6420 ; Fauc 486 2 315 7900
For the Better v, e o

Service Report

Wiork Order Nammber Activey Cote | Blirg Type | Fegussted StariDase | Maodel Serial Mt
WO-GO06 1871 w"h'r‘".m i | VUVTIER 2300 u. I ___ BosoasTo TOOSIA0801
1
Serace Floirvaetate ha—e CCorbact e | Exgiry Date. | Equipmant 0 yatarn I
Faran. Chaymaan T | SOt 1 o [
U0 Heriser
[y

ymw s 51

|
Customa Corsel | T T Emad T Purchase Crder |
KMchatomamitou |  tossssoe || A pergicha. i com | | HPO-MO402 | 1
Worh Ducerplion
PAL 202 Warrarey
~ Clsarsing Port Vile, Masioi, Taning
- P g et ; P
Tecks Used |
Cuumrlty | Caltrated Toct Doscripion Sental Humber |“"°"m""°““|'”“““"m “’"]

= Mo Calratied Tooks Used ™™

‘Material Usast |
Lot/Beral
Part Namber Part
| Brcten o | ey | oo
= W Parts U =

Labur Dutnin ]
T Parl Deteription, | SeiOse | Custy |
T v TR0 3
I Servee Travel Frr [

= Tarms & Conaiiors ]
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R i Agil
CrossLab

Fioam Insighe 10 (hseeere

Pipassl Torms aret Contiiors. Th & sl o Fmsce.

ot b e i i Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
Instruments to assure reliable operation and the accuracy of your results

Deliverad by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your syst perating at their peak

This checklist is used as a quide for leting the i i tasks. A signed copy
of this checklist is provided for your records.

Revigion: A02, Issyed: 21 January 2022
Bocument Nurrber. GBOT90075 page Lot 4%
© Agilent Technologies, Inc. 2072

AT WO-I01 78040 Puge JalT
'
1ensns limuan wnensmull, 2
Agulant Agilent
Aglent 5100, 5110 Preventive Maintenance Checklist rDSSLab Aglent 5100, 5110 Preventive Maintenance Checkiist C['OSSLab
From gt 12 Dutcore From insight o Ouseosre
Introduction impartant Customer Web Links
» Toaccess Agilent University, visit hitp://www agilent com/crosslab/university/ to leam about
~ training options, which include online, classroom and onsite delivery, A training specialist can
Customer Information work directly with you to heip determine your best options.
+ Customers should provide all necessary operating supplies upon request of the engineer. « Toaccess the Agilent I!nsoum Cm!ar web page, visit h1|mr.-'ww agilent.com/en-
»  Acustomer representative should be available to the engineer while performing the preventive ol L e SAOPICE e
maintenance procedures. Customers are ible for regular mai and are :
encouraged to ob he sérvice s Sample Prep and Containment
« Any parts not included in the Parts Lists section of this document are not part of the Sfemicel Stariderds
recommended Preventive Maintenance service nor are they included in the price of this Analysis
service.
« Ifa syslnm requires the use of extra or special procedures and/or parts for the maintenance Service and Support
ml‘c:n:;mn :he.se must be ardered separately and charged as a repair, which may incur Applieation Workflows
+ Forcust using HF applicatians, the i should be retumned to its standard « The Agllent Community is an excellent place to get answers, collaborate with others about
sample introduction system. applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit hitpsy/community. agilent. com/welcome
«  Videos about specific p for your i can be found by
searching the Agllent YouTube channel at hitps.//www youtube. comiuser/agilent
» Need to place a service call? Fleable Repair Options | Agilent
Fiesion: A02, Iasued 21 Jauary 2022 Ridsion: AD2, Insued 21 January 2022 .
Document Number Ga1490075 page Lot 1% Document Number GB01490075 pagedor : Agllell'l
@ Agient Technologies. Inc. 2072 © Agilent Technologies, Inc. 2072
' 1 '
wonasmual, 2 enansmul, 2
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Agilent 5100, 5110 Prevertive Maintenance Checkist CFE)S% Lab

Frots imigi m Qukcoma

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Only select those pages that relate to the system or module being serviced.
+ Complete empty figlds with the relevant information.
= Complete the relevant checkboxes in the checklist using either a "X or tick mark *v".

= Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

+ Complete the F ive h services in th logical order relevant to the
Individual system service in the order of the tasks listed.

+ Completé the Service Review section together with the customer.
« Complete the fields for page numbers at the foot of each selected page

«  Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

+ Ask the customer to sign the Service section including the ‘s and your
signature.

Fevisiorr A2, Issued: 21 January 2022
Docurment Number: GBO14-50075 pagether Vi
& Agient Technologies, Inc. 2022

wnasmuall, 2

Agilent
Agilert 5100, 5170 Preventive Maintenance Checklist CFE)SSLab

From imsight tn Dharmres

Praparation

& Discuss any specific issues with the customer befare starting.

o Review the loghiook for and

O Saveinstrument control settings before starting the procedure,

IIf Perform a general inspection of the system for cleanliness.

@ Check for proper installation of parts, assemblies, sensors etc.

d Check system for required i of and impl ion of Service Notes
Check for required firmware/software updales and verify with customers if they would like
them installed.

O For HF application systems, if lard sample introduction system was nat installed, ask the
customer to install it %

Agk the custormer to remove any samples from the ICP-DES sample introduction area, auto
sampler or around the ICP-0ES

evision A O Issue: 21 Jarusey 2022
Documant Number: 0801490075 Page @ ot 1
© Agilent Technologies, inc. 2022

tonasmuall, 2

Agilent

Agil
Agilern 5100, 5110 Preventive Maitenance Chacklist Lmlgné Lab

o g 1 O

Instrument Maintenance

System Information

O Check this box if an i guration report is instead of pleting the

table

hmmsymmhlunemdln | BWO NN 1CP-0ES

hnmmsyms!hlndmmun | URE cU'\bu\\M\

ILlalSylmnl:ﬂmponeanMuﬂ Numbers List the Sesial Numgm &onhccmpumm

; G w0 R W 1503 0604

3

4

5

6.

7.

8

9

ICP-DES Configuration Table Circle the type of write in the type if ather _|
Neouizer Type @mlwum

Spray Chamber Cyclonic Sngie Pass (Gyclonic Double Pass) dther

Torch Radial{(Dus! View) Other

Torch Type Ore '“EC_H_-_-_"‘ | Other

Injector Diameter un.mma-nmmm
Injector Material lec | Gaher

Faevision: AOZ issued 21 January 2033 &
Document Number G801 4-80075 Page 2o 15
© Agilent Technologies, Ine. 2022

- Agilent

wnansmuall, 2

Agilent
Agilent 5100, 5110 Preventive Maintenance Checkdiss (_‘r”SSLab

T1oem bmight b Oueermm

Preventive Maintenance Procedures

Record Pre-PM instrument performance
@ Run instrument Performance test.
d Record results in Instrument Performance Test Results Table - Pre-PM.

Clean and inspect ICP-0ES system

G, LLook for any obvious external damage or problems.
d Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introducton components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-0ES Status Results Table.
Replace the polychromator purge filter

Replace the radial pre-optics windaw

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the commect positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. T L]
Remaove and clean instrument water inlet filter,

BOE BEEEE B

Agilent Water Recirculator

[ Service not applicable
Drain cooling fluid and remove any particles from the chiller reservoir
Remave, clean and reinstall water inlet metal mesh filter if present.
&, Re fill with Agilent Coal Clear cocting fluid
Iﬂ/ Clean the cooling system Air filter and the condenser,

Rewsion: ATL Iseea 21 Jenusry 2027
Docurment Number G801 440075 Page For Y
8 Agilers Tecrnologres, Inc. 2072

- Agilent

tonasmuall, 2

4.6/30



Agilent
Aglent 5100, 5110 Preventive Maintenance Checklist CfOSSLﬂb
From Ingiget 1o Qutcors:
SPS 2 Auto Sampler
E( Service not applicable
O Power cycle the pler and verify ful initighi

O Inspect X and Z axis belts for wear. Replace is necessary,
O Clean X and Z axis slide shafts.

O Using customer's racks and the Agilent software move the sample probe to the 4 outermost
cormners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

E{ Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes,

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incormect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement, Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the wastefrinse bottles

Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse part and ensure that the probe is centered In the vial. If not use calibration wizard and
calibrate the position.

0O o o oo

AVS 4, 6, 7 Advanced Valve System

II( Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pumgp for signs of leaks

Revsion: ADZ, issued: 21 January 2022
Document Number: GR0T 450075 Page Bt Y
& aghert Technokogies, Inc. 2022

wnasmuall, 2

Agilent
Aqilent 5100, §110 Preventive Maimenance Checkist beSLab

g -

Restore Instrument

O For HF applications, ask the customer to reinstall thelr sample intreduction system. o W
& Leave system in an idle state: on and purging.

II/BuldarH:e If the PM service is perfarmed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

I3’ Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logboak.
@ Record the PM event in the Smart Alerts loghook if applicable.
7] Update/resat i as ap;
Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments sectian i there are additional comments.
Review this service, parts replaced, and test results obiained with the customer,

If the instrument firmware was updated, record the details of the change in Ihe Semce
Engineer’s Cs box ina P may

documentation,

Complete the Signature Page with both Service Engineer and Customer signatures.

B. BGEEE

Revision: A2, Issued: 21 January 2022
Document Number GOY4-SX7S Page Wbt 1
1 Agglert Tachrrokogie, e, 2022

tonasmuall, 2
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i Agilent

nulfem
Aglent 5100, 5110 Preverive Maintenance Checkist IDSQLab

gt o Do

ICP-DES adjustment

ﬁ Check position of Zn peak, adjust if required,
i Check Argon Ratio, adjust to specified value if required
@ Perform Detector Calibration,

Perform Instrument Calibration

Record Post-PM instrument performance

o Run Instrument Performance test.
@ Recard results in Instrument Performance Test Resulls Table - Past PM,
Far systems using ICP Expert version 7.3 and above, run the fallowing Instrument tests

g Subsystem Communications Test
@ AirFlow
2 water Flow
[ Gas Flows
@ RF Generator
& Camera Test
lﬁ Optics Test
Nebulizer Test

IZ( Record the result in the Instrument Test Resulls Table

Revision A D2, issued: 21 Januaey 2022

Do e G4 0075 page Dot 1 Agilent
wnansmuall, 2
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Aglent 5100, 5110 Preventive Maintenance Checklist CFUSbLab

Test Results

Instrument Performance Test Results Table
Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check
Radial el * Radial Al
Zn213857 nm SRER 13838 285345.2 2230. % 36529
Mn 257,610 nm SRER %5305 AGTATA) V%3 0 sS4 4
A1396152 nm SBR 5.1 %.0 3.0 &
¥ 766.491 nm SBR 30 A G 3.4 53

* fodal result is not applicable for GBOT6AA, GBO12AA Radial View instruments.

Instrument Test Results Table
Mote: The Instrument Test results are for systems using ICP Expert version 7.3 and abaove only.

Instrumant Test Result
'Eymm Communications Test Paan
it Flaw Pasn
Water Flow faes
| cas Pows Fass
| B Generator Fass
Carmera Test Fass
Opitics Test Tass
Nebulizer test ?;5

Arvision: AU lasoed: 21 January 3022 %
Docurment Number: GB014-90075 Page Nt 1
© agiert Technokogien, Inc 22

Agilent
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Agilent
o 5160 8110 Prevenie e e CrossLab

g m O

Agient 5100, 5110 Preventive Maintenance Checkist

Consumed PM Parts

CrBssLab

Frion lemighe 1 Chetin

Product or Model# Quantity \

Part Description Part Numbaer where used consumed
GBO10A, GBOT1A,

Avial Pre-Optic Windaw GBO10-68014 pechbppontlio |

Radial Pre-Optic Windaw GEOD-EEOTS Al \
Agilert Water -

Aglent Cool Clear Coolart Flud 57990037 Recire

Purge Gas Filter GEON0-60136 A 1

Al inlet filter GBO00-68002 Al 3

High Capacity Alr Filter Gao-60189 Dptional =

Rator seal for 67 port valve for AVEEST Ga494-60002 GHAMMAGEARE -

FRotor seal for 4 poet vatve for AVS4 G8493-60002 GBAS3A

?:‘sesolnimmmu station 2 Smm id x GE410-80123 spsa -

Bary connector 2.5mme1.5mm I GBA10-80124 SPS4 =

PVC waste tubi Semer i, 2rm PS54 .

‘Additicnal Parts may be required from engineer’s stock:

 auig diive belt

Z axis drive belt

Peristattic pump tubng, PVC SolvaFle:, 3
brdged,

Consumed Parts Reference

5410047500 P53 =
5410047400 5P53 =
3710045000 SPS4 -

{Purchased by customer, not included as part of PM)

6 Section Not Applicable

ICP-OES Status Results Table

Note: These measurements da not form part of any specification and are for ref anly,
Measurement Standby Mode Flasma On
My Yoo 23 gnp ¥ 926, 30 o
Mg Current 0.0%3 A 0106 A
Inatrument Temperature 2y ' ne i
Je 0 enacx apesd) &b 0 i Call| H
Plasma Exhaust Temperature Mo measwemaent 4734 c
‘Wister Flow Dscillator Mo measurement N Limin
Water Figw Detecior 0.a1 Limin 0.90 Limin
Wates Inllet Temperature w5 < ‘g 5 ‘©
Polychromator Temperature 35 & < a6 4 ©
CCD Temperature -4\ o -39 ©
Thermal Stabilizer 35.0 e A5 D c
AR R PiRae §34. &3 i 59311 il
Purge Gk Supcly Pratsn’) G2 ke CO4. 02 K
Option Ges Supply Pressure™] - ¥Pa 2 ¥Pa
Mebulizer Flow Ho measurement aab Limin
Hebulizer Back Pressure o measurement 2136\ kPa
Plasma Gas Flow No measurement 146 Limin
Aapiliary Gas Flow Mo rmeasurement. L Limin
A Roet bbbl 1200, 4 i
AF Supply Current Mo messurement @.22% A
i thmesrmen. \a4 529 ¥

*1 If option installed

Tevision: 4,02, Issued: 21 Jaruary 2022
Doturmert Nurmber: G2014-90075 page ot 1
© Agient Technolagies, inc. 2022

Agilent

wnansmuall, 2

Agilent 5100, $T110 Prevertive Maintenance Checklist

Apilen
CrossLab

Signature Page
Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation ar other
items of interest for the customer, please write in this box.

Service Verification
Service Request Number: Date Service Completed

Lo0% 000 3 Wou Zwis
Service Engineer Name Customer Name:

Wosaad T Aghorn 0

Senvce Enginesr Customer Signature

etawid T, HPhO“I i
Tatal number of pages in this document:

A3

e age Py Ve Agilent

© Agient Technologies, Ine. 2022

tonasmuall, 2

Product or Model# Quantity

Part Description Part Number where used consumed
Revimon 4,02, lssued: 21 January 2022 ; H
Document Number GEOT&-S075 Page Lo 14 ) Aglleﬂt
© Agient Technalogies, Inc. 2022

'
wnansmuall, 2

Report Summary ahibe: N
Instrument Model Agilent 5100/5110 VDV ICP-0ES

Instrument ID GBOT1A/GED15A

Instrument Serial Number MY18030001

Saoftware Version 7.3.1.9507

Firmware Version 3442

Tested By Burin 5nd test final

Test Completed On 11192025 2:14:28 PM

Result Summary

Subsystem Communications Test Pass

Air Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Communications Test Pass

Page 1of4
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Sensitivity Test

Radial

Element Wavelength
As (188.980 nm)
Se (196.028 nm)
Zn (213.857 nm)
Pb (220,353 nm)
Mn (257 610 nm)
Al (386,152 nm)
Ba (493.408 nm)
K (786,481 nm)

Aocal

Elerment Wavelength
As (188.980 nm)
Se (196.026 nm)
Zn (206.200 nm)
Zn (213.857 nm)
Cd {214.438 nm)
Phb (220353 nm)
Mn (257,610 nm)
Cr (267716 nm)
Cu (324.754 nm)
Al (396.152 nm)
Ba (493,408 nm)
K (766.491 nm)

Specification
2460
=410
214210
z46.0
23518.0
234

2340

z18

Specification
=208.0
z158.0
22340
21743.0
z42270
= 3200

z 10625.0
= 1048.0
z18.0
=60
=800
=240

Method
SRBR
SRBR
SRER
SRBR

SBR
SBR
EBR

798
2270.3
129.5
8810.6
6.5
931
19

2450
2118
7714
6307.2
B012.4
7.2
303868
51927
49.4
203
2559

Standard Blank

7357 50.5
T79.2 iy
240056 110.8
1701.5 1445

2330725 5817
363920 48350
15885339 188806
54511.9 191248

Standard Blank

3080.3 1437
34714 2335
87979 1285

1200036 3538
98451.0 256.0
12760.9 4635
1797787 18827
206938,5 1584.3
2519833 s202.7
3181359 14932.2
134030579 521732
19183252 482831

Milestone DMA-80 Service Protocol

Page3of4

SITHIPORN),

associates

DMA-80 DIRECT MERCURY ANALYZER System

Resclution Test Pass
Element Wavelength  Specification  Width
N {174,213 nm) =9.40 B.56
As (188980 nm) 5820 £.00
C (192.027 nm) =11.50 784
Mo (202.0232 nm) £8.20 615
Cr {206.158 nm) £13.40 880
Zn {213,657 nan) s8.70 6.60
Pb (220.253 nm) =950 707
Co (228615 nm) =17.20 10.73
Ba (230.424 nm) 5940 6.85
Mn (257.810 nm) 1330 920
Mn (260.568 nm) 52030 1382
Cr {267.716 nm) £ 11.00 789
Cu {324.754 nm) 2500 17.85
Cu (327.395 nm) =420 11.44
Sr(338.071 nm) £32.50 2420
Ba (455.403 nm) £44.00 3383
S5r (460.783 nm) %36.00 18.28
Ba (483.408 nm) %36.00 2487
Ba (514.171 nm) S42.00 29.35
Ar (675,283 nm) S 74.00 57,75
K (T65.481 nm) < 80.00 7362
PageZof 4
[mskm Test ~Pass
Radial
Element g Specifi
Value % RSD
As (188.980 nm) S 260 132
Se (196.026 nm) 2280 0.81
2Zn (213,857 nm}) 5150 025
Pb (220.353 nm) 5280 ors
Mn (257.610 nm) =150 028
Al (396.152 nm) 150 0.31
Ba (453.408 nm) =150 028
K (785,491 nm) =150 018
Audal
Element Wi il ‘
Value % RSD
As (188.980 nm) =150 0.81
Se (196,026 nm) $150 072
Zn (206.200 nm) 5150 037
Zn (213.857 nm) =150 0.32
Cd (214,435 nm) 51580 0.31
PB (220.353 nm) 5150 0.37
Mn (257 810 nm) 5150 0.69
Cr {267,716 nm) =150 0.35
Cu (324,754 nm) £1.50 048
Al (396.152 nm) 5150 0.49
Ba (453.408 nm) 5150 073
K (766.481 nm) =150 0.31
Page 4 of 4

451-451/1 Sirinthorn Road, B:

SITHIPORN ASSOCIATES CO.,LTD.
u,Bangplud, kok 10700 Th

q

Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510

Page 1
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Milestone DMA-80 Service Protocol Milestone DMA-80 Service Protocol

DMA-80 Direct Mercury Analyzer 1. VISUAL INSPECTION
SERVICE PROTOCOL REPORT Good Damaged Corroded/Dirty
External chassis J
Inside J
To be filled in before service visit (15 page) Electric parts 7
Customer information: Screws J
Company: vy ludin uauurdasi an. (dus. lugj)
Department: LAB 2. ELECTRICAL SAFETY TEST

Person in charge: A0t T WRTERASTIN Using a suitable testing device check the below reported parameters and take note of the results.

Address: WOUANAY 41 DUUFUNIN NTIMNINILAS 10260 } Parameter Result } OK Not OK
Voltage : 230 VAC (+10%) Actual value : 223 VAC

Tel: +66 (86) 3191202 ‘Ground 1 <2 Actual value: 0.8 VAC ‘

E-mail: bhuchonk@uaeconsultant.co.th

Technical data: 3. PRESSURE CHECK

Unit Serial Number: 24114043 Oxygen (purity 02>99,95%) Milestone air compressor

Terminal type or USB-640 Gateway: Termianl-660 SN 24107843 Gas carrier Purity: . J

Software, type and revision: Easy Control Rev. 03-F-SP1(2023-09-20) The pressure at the supply source manometer should be approx. 4.0bar
The flow rate depends by type of cuvette installed on the DMA-80 unit.

Air Compressor (if present) 95100 SN 12236761

Gas system pump (if present) - SN -

Installation and last maintenance dates: Inst. on: 31/01/2025 Maint. on:

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to

Milestone srl at: service@milestonesrl.com

For the best result of the test below we recommended to use the Milestone DMA-80 Correct | Actual | Final | Correct | Actual | Final | Correct | Actual | Final
Service Kit (PN DMA-SKIT). value value | value | value value value | value value | value
nletpressure | 5 qpgr | - - Bdbar - - 3bar  3bar Pass
Flow rate 10-120h | - - &0m - - e8lh  8Uh | Pass
Check all possible leakage points and their conditions:
Good Damaged Corroded
Tubing J
Silicon joints J
O-rings J
Cuvette sealing O-rings J
Gas i J
Valves J
Sample boat carrier J
Catalyst flange v

wnasmual, 2 page wnasmual, 2

Page 2
Milestone DMA-80 Service Protocol Milestone DMA-80 Service Protocol
4. AUTOSAMPLER SYSTEM
OK Not OK Re-Adjusted
Callibration of autosampler motor J
Cylinders alignment 7
If controlled by Infrared sensor | 170°C + 10°C 170°C Pass
stand by
Fast Slow Normal temperature
Speed of pneumatic cylinders ] If IR sensor is not present 145°C + 25°C - -
Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and Amalgamator heating 850°C + 10°C 850°C Pass
vertical cylinders. temperature
Cuvette 125°C £5°C 125°C Pass

5. COMPONENTS CHECK

Conditions of the different parts used/installed on DMA unit:

7. SPECTROMETER

‘ OK Not OK ‘ Replaced Cleaned The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system
Catalyst tube ‘ | J (tricon lamp)
Amalgamator | J |
Quartz boats ‘ ! ‘ Old cuvette type Actual cuvette type
Nickel boats ‘ ) ‘
Autosampler plate | J |
Gas kit accessories ‘ - ‘
6. TEMPERATURES
Actual Final
Correct value value value
(Pass
Gain Offset Gain Offset
If controlled by Infrared sensor | 850°C + 10°C - -
Drying/ Decomposition Correct | Actual | Final | Correct | Actual | Final = Correct | Actual | Final | Correct | Actual | Final
furnace value | value | value | value | value | value  value | value | value | value value | value
°, ° 0,015VDC 0,015VDC
If controlled by thermocouple | 650°C + 10°C 650 Pass Dualcell . ~ sl . _ | seavoc | 39v | Pass |+ 0015V | Pass
system 0,005VDC 0,005VDC
Tricell 0,015VDC
N - - - - - 3,96VDC - - - -
Type 1 system* D00svoe
e (*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for
515°C £ 5°C - - detector 1).
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
1 '
wnensmuil, 2 page wnensmuil, 2
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Milestone DMA-80 Service Protocol

Milestone DMA-80 Service Protocol

OK Not OK
Conditions of the spectrometer J
system
Alignment between lamp, cuvette J
and detector
Cuvette cleaning (glass windows, J
sealing O-rings...)
Lamp intensity J
Operation of the mechanical J
shutter (if present)

8. MILESTONE AIR COMPRESSOR

Maintenance OK Date last service
Drain (compressor) v
Replacing air filters (air purification module) J
Check sealing connections J

9. PARTS TO BE REPLACED

PN DESCRIPTION Replaced | , N°t
Catalyst tube:
6 months if the unit runs daily,
1 year if the unit is used rarely.
DMA8133 In case of analyse of sample with high organic v
concentration the lifetime of the catalyst can be less than 6
months.
Amalgamator:
DMA8134 6 months if the unit runs daily J
1 year if the unit is used rarely
DMAB195A Hg lamp tri-cell (model 2011): J
5 years
DMA8137 Hg lamp dual-cell: _ _
5 years
70200 forap J
year
Amalgamator coil
DMAB058/B 6 months/1 year or as soon as the heating is not more v
homogeneous
Nickel sample boats (set of 40pcs)
DMA8142 2 years - -
if strongly used, replace after 1 year
DMA8347 Quartz sample boats (set of 10pcs) J
2/3 years
DMA8335 Metal sample boat carrier 7
2 years
SL0108 PU-tube diam. 6/4 mm for internal Oz/air supply J
2 years
Heating coil for drying/decomposition
S00376D 2 years v
L
pages nasmul,
Milestone DMA-80 Service Protocol
1.00) =
090
asg
am
b A= 05331
05
a8
030 _ Wea= 2003
020
o A2m 0.0106
Wiz 5,60 %
J LI R e
L=6.70s L= 19255 Time 5]

e The shape of the peak must be regular.
* The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.

- Results

| proo | st vegh i ool TR

100,
100.290 1,0000

o, Stabdity10ng M

E: Stabity10ng 01000 v 04931 9.909599.0051 1.0000 [E]
2 swabity1ong 010003 ¥ 04965 9.993499.9335 1.0000 [Z]
(‘3” Stabiity10ng 01000g ¥ 0.4991 10.058 100597 1.0000 [E]
A, stbiity1ong 010009 & 04076 10.022 100221 1.0000
5 Statiity10ng 010009 v 0503110160 101.602 1.0000 [E]

e The obtained absorbance (height) must be > 0.42 in cell 1 for each 100ppb analysis (0.22 with
cuvette installed until December 2005, DMA s/n 05120292.)

e The relative standard deviation (rsd) is < 3 %.

* After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*).

(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never

use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly
cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise
other blanks (more than 2) might be necessary.

- Temperatures & signal profiles

wnensmuil, 2

Page 8

10. TESTING PROCEDURE

It consists to run some measurements for the evaluation of the analytical performance of the unit, like:
absorbance, peaks shape, temperatures, lamp signal and verify the proper working of whole system.

1)
2

3

4

5,

6

Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it

Run blanks until absorbance value (Height) decrease under 0.0030 in cell 1

Set a fresh and stabilized 100pg/L Hg standard according to the prescriptions reported on the
DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire
procedure

Weight approximately 100pg of the fresh 100ug/L — Standard (10ng) and start the analysis as a
single measurement mode

Repeat five times the test
Run again two blanks measurements

~ Method | Calibration [T ETH

T R e N
() clean boat tooolg B
o clean boat 10000y &
A eng o0 B
1 ong w2
w1 ot & POINT 4- 5
o Teng LEL S
1 o0 ooy B
o clesn boat 10000 B I}
P
[~
Signal Result

Now, it is possible to evaluate:

- Peaks
L
page wnasmual, 2
Milestone DMA-80 Service Protocol
—T1 —7T2 —T4 —Hg — Absorbance [£]
e~
o]
20 20 60 80 100 120 140 160 180 200 220 220 280 280
Time [3]

* The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the
analysis the lamp does switch off because of the zero detection but then it instantly returns to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon
lamp.

« During the run the catalyst oven temperature must be stable around to 565°C or 515°C.

* The drying and ashing furnace must be follow the set temperature method.

e« During the run the Amalgamator furnace temperature must be stable at the stand by temperature
(170°C or 145°C). Then at the release step it must raise up to 850/900°C.

e The Cuvette temperature must be stable at approximately 125°C.

* The Hg absorbance peaks must be correctly detected and reported.

11. FINAL REPORT
All screws inserted and tightened !
Al tubing sealing connections checked, cleaned or replaced and tightened !
All heating elements are working !
Sensors installed, checked and tightened !
Safety devices (thermo switch) fully checked !
Al cooling fans are functioning !
Testing procedure successfully passed !
Necessary tools available at customer’s site !
Last revision of User Manual available at customer’s site !
Advised customer about care and maintenance instructions !

Page wnensmuil, 2
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Milestone DMA-80 Service Protocol

Remarks:
Verification Certificate
Certificate No.: 2501440-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Working hours of Service Engineer 10260
Page 1of 4
Service Engineer Name Signature Date
anuiiadu Aauds muliadu auAs 31-01-2025 Equipment: Digestion Unit (Heating Block)
Manufacturer: FOSS
Laboratory Manager / Operator Model: 1i y—_— 2520
acceptance signature:
Serial No.: 91905060
1D No.: UAE.WAS.030/2566
Order No.: 2501440
Operation No.: 2501440-001
Date of Receipt: 27 January 2025
Date of Calibration: 27 January 2025

Calibrated by  mr.worapob Sockthong Approved by

Scientist
Manag,
Date of Issue: 29 January 2025 Respons|
The are for of 95 %.

This Certficate 5 tssued in accordance with the conditons of accreditation granted by the Thas Labaratory Accreditation schame which
has assessed the measurement capabiity of the laboratory and its traceabidity to recognied national standards and to the units of
measirament realized 2t the comesponding national standards laboratory. This cerbficate may not be repreduced other than in full
except with the prior wrtten approval of the Nabonal Food Institute.

F-C5-00% Revision: 01 Date: 20-04-65

page 10 wnasmual, 2

Verification Report Verification Report

Certificate No.: 2501440-001-01

Equipment: Digestion Uinit (Heating Block)
Mexdel: Tecator Digestor 2520 Serial Ng.: 91905060
Resolution: 1 < 1D No @ UAE.WAS.030/2566
Manudacturer:  FOSS

Certificate No.: 2501440-001-01

Equipment: Digestion Linit (Heating Block)
Model; Tecator Dagestor 3520 Serial Ng.: 91905060
Resclution: 1 i ID No : UAEWAS.030/2566
Manufacturer:  FOSS

Date of Calibration: 27 January 2025 Pege oty Date of Calibration: 27 January 2025 Page 3ol 4
Location: Dy Laboratery (312), UNTTED ANALYST AND ENGINEERING CONSULTANT CO_LTD. Calibeation point: 0%
Calibration result:
Environment Condition: Ambient Temperature { 29 = 1 ) °C
b : Reporting of Temperature
Refative Humidty (58 = 2 } % —"T_?Jﬂﬁc'-'—s:n';,_' UUC* Reading i e Standard Uncertainty
Line Voltage (224 % 1) vor . 0 =c) Stability (2°C) | rpermometer (°C) (£°C)
380 380 0.22 784 20
Condition of this results of Calibration: 380 380 0.19 378.68 2.0
1. This instrument was calibrated by insert standard thermocupies type R into its Digestion blocks and Calibration 380 380 0.13 378.70 20
according to NF1 Method W-TE-026 based on BS 4309 : 1968 380 380 0.12 379,82 20
- The temperature scale used was based on IT5 - 90 . 380 380 0.20 181.01 2.0
= Al data show below wene final values and the inftial data may be obtained wpon request, TR0 380 0.16 38048 20
2 Standard : 380 380 0.16 378.22 20
Model | Serial No. C No.| Due Date Through 380 380 0.19 37799 20
Digital 349704 MY LADSSS T4 192453 WM. Techmical 380 380 0.0% 37548 20
with Thermocouple | Type R |G/CHT, RiCHZ, RG] o oes | S22 conter Laoratory 30 380 0.15 3717 70
3. Thes certificate is traceable to International System of Units (S1 Units). 380 380 0.18 37764 2.0
4, This certificate was certified only for the instrument we calibrated. 380 380 0.11 327 2.0
5. This result of calibration was found accurate as shown on date and place of calibration only. 380 380 0.13 378.14 20
6. Condition of Calibrated item : Good 14 380 380 0.25 379.11 2.0
ILC* Description 15 380 380 0.15 379.83 2.0
Time of Record 1 Hour &  Minute At 380 § 16 380 380 0.18 378,05 2.0
17 380 380 031 378.44 2.0
7.Resut of Calbeation : [ X | Without [ atter 18 350 360 0.18 378.29 20
19 380 380 0.17 378.41 20
20 380 380 0.13 379.24 2.0
biote:

<UUC* = Unit Uinder Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of LUC.
- Stabifity = One-half of the greatest maximum difference of measured temperatures at one sensors,
For at least half an hour after reaching steady state.
The report uncertainty of measuremeant was based on standard uncertainty multiplied by coverage fach
providing & level of confidence of approximately 95 %,

F-C5-012 Revision: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2501440-001-01

Equipment: Dugestion Linit (Heating Block)
Model:  Tecator Digestor  Serial No.: 91905060
Resolution: 1 c ID No.:  UAE.WAS.020/2566
Manufacturer: FOSS

Date of Calil 27 lanuary 2025 Pagedaf4
Calibration point: B0 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Daagram of Digestion Ung
TOP VIEW

_TISI.TIS 17025
NEC-TISI ISlnsn

CALHIRATION

Calibration Certificate

Certificate No.: 2502229-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sof Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1ef3

Equipment: CHAMBER (Incubator)
Manufacturer: MEMMERT

Model: IPP 260

Serial No.: V615.0187

ID No.: UAE,MIC.003/2559
Order No.: 2502229
Operation No.: 2502229-001

Date of Receipt: 19 March 2025

Date of Calibration: 19 March 2025

Calibrated by Mr_Jerawut Prapawuttipong  APP
Scientist

Date of lssuet 25 Mareh 2025

The are for of 95 %.

This Certificate is issued in accordance with the conditions of actreditation granted by the Thal Laborstory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recogrized national standards and to the units
of maasuremant realzed at the coresponding nationsl stardards laboratory. This certificate may not be reproduced other than in full
except with the pror written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

FOSS

Rama IV Road, Klangton , Klongtoey, Bangkok, Thailand 1011

Customer Service Report Lneport No.: | 13851

[ome 116 Eebevary 2025
[Cemer 1 113 %2
[Ciosrumene_ | K79 Dichilator

I Costomer. | U AE
[rddress: ] BANo koW
[ S 1491905393

Travel To Customer [Hrs) Labour [Hrs|
st Fa5-11:60
Finish [Piov 2hn 1 3:00- 100
Job
Application Special —
Distributor Courtesy Visit Tnstalation | ——minins
Digital Service FMA Dnbearding Quate T inHoyse |
Internal Warranty Repar — M el S
Investigate Sales Suppart Remate B =
Smartcare Smartcare P
P re Pro Fosseare | w—
Smartcare Advance Fosscare Pro /A
Detalls of Work / Test
B Ww1a 13m0
At pafire P
~Cleaning 7% Shameth
—tihind Akal] pymp
- feplaid P Wb Jz U
- Tesd  gpuetien
~pfitien B0 - 36 L €A to 80 mt
= Qitefidn & pap 150-130 mL
= Blealy §0 = Bo |
HFReclviar ol WAL IT
il £rst
Instrument Ready for Lse 1 oK - [ 5 | ot OK* |
Part No: Batch Description aty
6010c1®6 | D%. 13704 I kit  kielfec §  Dictillafer ]

1 confirm this report ks accurate and complet

Signed FOSS g&/ /f"h-‘ﬂ-l Signed Customer | <., ]‘buk—"r 14
Name Name
[ Email: | | Customer Contact.: |

Dlases sran MO -,

NSC-TISITIS 17028
CALIBRATION 0081

Calibration Report

Certificate No.: 2502229-001-01
Equipment: CHAMBER (Incubator)
Model PP 260 Serial No.: VB15.0187
Resolution: o1 i 1D No. UAE MIC.003/2559
Manufacturer: MEMMERT
Date of Calibration: 19 March 2025 Page 2of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
il C i Amibient T t { 162 « 1 )%
Relative Humidity {( 2 = 4 )%
Line Violtage {( 223 £ 3 ) vor

Condition of this results of Calibration:

1. This instrument was cakbrated by insert 9 standard thermometer into its chamber and calbration according to
W-TE-D14 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controfied Enclosues.
- The temperature scale used was based on ITS - 90
- Al data show below were final values and the initial data may be cbtained Lpon request

2. Reference Standard Instrument

Instrument Madel Serial No./ID No. | Certificate No. Due Date Through
Digital Thermometer 349728 MY49016651 i NATIONAL FOGD
TE 670477-01 4 May 2025
with sensor RTD CHRL01-10% RTD#IB1-109 Y | INSTITUTE

3. This certificate is traceable to International System of Units (ST Uiniks)

4. This certificate was certified only for the instrument we calibrated

5, This result of calibration was found accurate as shown on date and place of caliration only.
6. Condition of Calibrated item Good

UUC Description
Time of Record 1 Hour 9 Minute A 350
Fresh air Damper | - Open Position
Close Fan
Mot Avafiable

lZI Without adjustment | After adjustment

7. Result of Calibration

F-CS-012 Revion: 01 Date: 20-04-65
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Calibration Report

Certificate No.:

2502229-001-01
Equipment: CHAMEER (Incubater)
Moded; PP 260 Serial No.:  V615.0167

Resolution: 0.1 10 Mo UAEMIC.003/2559

NEC-TISHLTIS 17023
CALIBRATION 0061

Manufacturer: MEMMERT
Date of Calibration: 18 March 2025 Page 3ol 3
Calibration point: 380 °C h
Calibration result: = e
Callbration | Temperatuse Relative Line Voltage i Y
Conditien (4] Humidity (%) valt) L =
MIN 15.5 ] 220.0 - o . b
MAx 17.1 5 225.0 ok g :
Tablel : Rep: g of - " E
Calibration Measured Temperature (*C) @ Sensor No.
peint {Sensor No.9 is REF)
(*c) #1 | #2 | #3 | w4 | #5 | #6 | #7 | #8 | e9 £(°c)
350 3 | 3495 | 491 | 3493 | 3515 | 3601 | 98 | 3508 | 3502 0.29
Table 2: ing of C ization Result
UUC* Setting UuC* Reading (°C) Stabitity unifarmity Overall Variation
{"c) M MAX Average + (*C) (") ("c)
50 0 | mo | 30 | 0.10 021 0.35

Note The quoted uncertainty include * Stabib
uuc
Stability = One-half of the greatest maxemum déference of measured temperatures at any one sensors,

* and * Loading effect (20% of Temp Uniformity) ™

Unit Under Calibration

for at least half an hour after reaching steady state
Unifcemity = The maximum difference of measured temperatures 82 any sensors and the measiwred
temperature at the reference location which are observed a1 the same time.
Overall Vasation = The difference of the maximum and minimum measured temperatures througout observation time.

Thi report uncertainty of measurement was based on standard uncertainty multiplied by coverag
level of confidence of approximately 95 5.

[N ] pES——

F-CS-012 Amvison: 01 Dste: 20-04-65

Calibration Report

NSC-TISITIS 17088
CALISRATION 0001

MSC-TISLTIE 17028
CALISRATION 0081

Calibration Certificate

2502229-003-01

Certificate No.:
Client name:

UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Banghkak 10260

Pagelel3

Equipment: CHAMBER (Incubator)
Manufacturer: MEMMERT
Model: IPP260
Serial No.: V618.0033
ID No.: UAE.MIC.021/2561
Order No.: 2502229

Operation No.: 2502229-003

Date of Receipt: 19 March 2025

Date of Calibration: 19 March 2025

Calibrated by Mr.¥othin Charcensuk Approved by
Sclentist
Man;
Date of Issue: 25 March 2028 Responsible for the Technical Management Team
The are for a of 95 %.

Thes Certificate is issued In dccordance with the conditions of acoreditabion granted by the Thai Laboratory  Accreditation sch
which hirs assessed the measurement capability of the laboratoey and its traceability to recogrited nationat standards and to
of measurement reskzed at the cormesponding nationsl standards labaratory. This cortificate may not be reproduced cther than i
eicept with the prior writien approval of the Nations! Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

NSC-TISLTIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.:

Equipment:

Date of Calibration:

2502229-003-01
CHAMBER {Incubator)
Model 1PP260 Ser

Resolution: 0.1 ¢ 1D Mo,

Manufacturer: MEMMERT

19 March 2025

Wl No.: VE1B.0033

UAE MIC.021/2561

Fage2of3

Location:
Environment Condition:

302, UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.

Ambient Temperature [ 23.0
Relative Humidity { 5
Line Voltage { m

Condition of this results of Calibration:
1. This instrument was calibrated by insert 9 standard thermometer inte its chamber and calibation according o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlied Enclosures,

The temperature scale used

was based on ITS - 80,

*1)%
£+ 1)%
+ 3 ) Vol

All data show below were final values and the initial data may be obtained upon request

2. Reference Standard Instrument

[ Instrument Model Serial No./ID No, | Certificate No. | DueDate |  Through
349728 MY57003168 \3 FOOD

| Dighal 7 TE 67048601 8 June 2025 JALR I -

| with sensor RTD CHE301-30% RTDE30L 309 | INSTITUTE

3, This certificate

4, This certificate was certified only for the instrument we calibrated,

ceabla to International System of Units (S Units)

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

&. Condaian of Calibeated item Good
UUC Description
Time of Record 1 Hour 9 Minute At 220808250 °C
Fresh air Damper Open Position
Close Fan |
Not Avadable

Certificate No.: 2502229-003-01
Equipment: CHAMBER (Incubstor)
Mode. 1PPI60 Serial No.:  VB18.0033
Resoluion: 01 "C 1D Ne. UAE MIC.021/2561
Manufacturer: MEMMERT
Date of Calibration: 19 March 2025 Page 3 of 3
Calibration point: 22.08nd 250 °C
Calibration result: i o
Calibration | Temperature Relative Line Voltage : =
Condition ‘o Humidity (%) [volt) C &
MIN 22.7 58 220.0 o -
Max 233 &0 2350 " Te -
Tablel : Rep: g of o
Calibration Measured Temperature (°C) @ Sensor No.,
paint {Sensor No.9 is REF) Uncertainty
°c) #1 #2 23 | #4 | #5 | #6 | #7 | a8 | &9 *(°C)
20 7208 | 2248 | 2206 | 2219 | 2194 | 2195 | 2196 | 2198 | 2208 0.27
25.0 7551 | 2532 | 2529 | 2534 | 505 | 2502 | 2504 | 3509 | 2515 0.27
Table 2 : Reporting of Characterization Result
uUuC*® Setting | ulC* Reading (*C) Stability Uniformity | Overall Variation
") MIN MAX Average + ("¢} {°c) "c)
220 2.0 20 220 0.026 0.14 | 0.25
250 250 5.0 250 0,035 0.36 | 0.55

Mot  The quoted uncertainty Include ™ Stabdity " and * Loading effect {20% of Temg Uniformity) ©
nit Under Calibration

et =

Stabdity = One-half of the greatest maxsmumn difference of measured temperatures at any one sensors,

for at least half an hour after reaching steady Qtate.

Uniformity = The maximum difference of measured temperatures at any sensors and the measuned

temperature 81 the reference location which are observed at the same time

l:l After adjustment

7. Result of Calibration

X Without adjustment

F-C5-012 Revnion: 01 Date: 20-04-63

level of confidence of approximately 95 %,

Owerall Variation = The difference of the maximum and minimum measured temparatures i

The repoet uncertainty of measurement was based on standard uncertainty multiplied by cover,

S 18" J—

F-CS-012 Revisson: 0) Dane: 20-04-65
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NSC-TIS.TIS 17028
CALIBRATION Doit

Calibration Certificate

Certificate No.: 2501624-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 18l 3
Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNEL4
Serial No.: L416.0606
ID No.: UAE MIC.002/2560
Order No.: 2501624
Operation No.: 2501624-001
Date of Receipt: 10 February 2025
Date of Calibration: 10 February 2025
Calibrated by Mr.Worapob Socktong Approved by
Sclantist

we M
Date of Issue: 19 February 2025 Responsible for the Technical Management Team
The are for ility of 95 %.

This Certficate s issued in accordance with the conditions of accraditation granted by the Thal Laboratory Accreditation scheme which
has assessed the measorement capsbiity of the laborstory and its traceabiity to recognized national standards and to the unas of
mmeasurement resiized at the comesponding national standards aboratory. This certificate may not be reproduced other than i full extept
with the prior written approval of the National Food Institute.

F-CS-009 Amvision: 01 Date: 30-04-65

Calibration Report

Certificate No.: 2501624-001-01
Equipmant: Water Bath

Model: WNEL4 Serial No.: L416.0606

Resolution: 0.1 °C ID No.:  UAEMIC.002/2560

Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 2013
Location: 302 Microbiciogy Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT £O.LTD.
Environment Condition: Ambsent Temperature { 26 = 1 ) °C

Relative Humidity { 59 27) %

Line Voltage {224 £ 1 ) welt

Condition of this results of Calibration:
1. This instrusment was calibrated by insert 5 standard thermometer into s quid bath and calibration according to W-TE-011
based on ASTM E715-B0 (2022} Standard Specification for Gravity-Corvection and Forced-Circulation Water Baths,
The temperature scabe used is ITS - 90.
= All data show below were final values and the mnitial data may be obtained upon request

2, Reference Standard Instrument -
Instrument Model Serial No./ID No. | Certificate No.| Due Date Through
T h 34972 MY59002902 IOk
Digital Thermameter with 49724 59002902 TE 67047801 e m._.l.o.u.l FooD
sensor RTD RID#0130 NSTITUTE

3, Thas certificate is traceable Lo International System of Units |
This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only
6. Condition of Calirated item © Good
ULIC Description:
Time of Record 1 Hour 9 Minute At 445 °C
7. Result of Cafibration Without adjustment
After adjustment

F-C5-012 Reviien: O Dute: 20-04-65

Calibration Report

Certificate No.: 2501624-001-01

Equipment: Water Bath
Model: WNEL4 Serial No.: L416.0606
Resohation;: 0.1 °C 1D No. UAE MIC,002/2560

Mamufacturer: MEMMERT

Date of Calibration: 10 February 2025 Page 3od 3
Calibration point: 445 *°C
Calibration result: T R
Calibwation | Temperaturs Line Voltage T
Condstion "y J] {Valt) x ) * =
Min 5.7 2230 & . . 5 b ‘s
Max 28,3 [ 1150 3
Tablel ; + of Temperature Sensor installation Location
Table1 : Reporting of Temp
& p - Measured Temperature (°C) @ Sensor No. 3
Calibration Point (Sensor No.5 is REF) Uncertainty
ey #1 | #2 | #3 | #4 | #5 *(°C)
445 4455 | 446 | 448 | aa47 | aaaE 0.18
Table 2 : ing of Ch Result
uuc* Setting UUC* Reading (°C) Stability Uniformity Overall Variation
('c) MIN MAX | Average £ (°C) (‘) Cc)
4.5 #45 | 45 | 445 0.082 0.070 0.29

* and * Loading effect (20% of Temp Unifarmity)”

IHote The quoted uncertainty include * 51
LUC* = Linit Under Catibration
Stabdity = One-half of the greatest maxdmum diffierence of measured temperatures at any one Sensors,
for at least half an after reaching stebdy state,
e mipdmum difference of me, temperat
temperature 5t the reference location which an
Overall Variation = The difference of the Midmum and MiremLem measured temperatures thr
The report uncertainty of measurement was based on standard uncertainty multiplied by ©
providing a level of confidence of approximately 95 %
1

€5 at any sensoes and the measured
observed at the same time.

Uniformity

F-C5-012 Revision: 01 Date: 20-04-65

ERESRS
Calibration Certificate
Certificate No.: 2501624-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
. Page 1 0f 3
Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNE1L4
Serial No.: L416.0612
ID No.: UAE.MIC.003/ 2560
Order No.: 2501624
Operation No.: 2501624-002
Date of Receipt: 10 February 2025
Date of Calibration: 10 February 2025

Calibrated by Mr.Worapab Scoktong Approved by

Scientist
we Man,
Date of Issue: 19 February 2025 Respansi
i fora of i 95 %,

This Cerficate = issued in accondance with the conditons of accredatation granted by the Thai Laboratory Accreditation scheme which
has assessed the messurement capability of the laboratory and its tracesbility to recognired rational Stancards and to the units of
measunement realized at the cormesponding nats Kandards laborstory. This certificate may not be reproduced other than in full except
with the prioe wntten approval of the Nationad Food Instituts.

F-C5-000 Rirvision: 01 Disse: 20-04-65



USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle


NEC-TISLTIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.:
Equipment: Water Bath

2501624-002-01
Model: WHNEL4 Serial No.: L416.0612
Resolution: 0.1 °C 1D No UAE MIC.003/2560
Manufacturer: MEMMERT

Date of Calibration: 10 February 2025 Page 3of 3
Calibration point: 445 °C
sl o resit: ToR VIEW SIDE VIEW
Calibration | Temperature | Relstive | Line Voltage .
Condition (53] Humidity (%) (Volit) z i w .
Min 210 52 2130 . . i ik LB
Max 5.0 &5 2150
Table1 : of Sensar imtaliation Location
n o Measured Temperature (°C) @ Sensor No.
Calibration Point (s v No.5 is REF) Uncertainty
oy #1 | #2 | #3 | 74 I #5 £ (')
a5 39.45 | 44,52 | 4447 | 44,48 | 44,45 0.20
Table 2 : Reporting of Characterization Result
UUC* Setting uuC* Reading (°C) Stability Unifarmity Overall Variation
(°c) MIN |  MAX | Average +(°C) (*c) ('c)
4.5 #4_ | _#s | as 0,081 0.077 0.23

Note  The quobed uncertanty inch
uuce = Urit U o
ve-half of the greatest masmum diference of measured temperatures at any one Sensos,
r at least haif an hour after reaching steady state
Uriformity = The maximum cifference of measured temperatures 8% 8y $ensars and the measured
temperature at the reference locabon which are chserved at the same time.
Overal Variatien = The difference of the maximum and minimum measured temperatul
The report uncertainty of measurement was based on standard uncertainty multiplied
providing a level of confidence of approximately 95 %,
SR J—

ity * and * Loading effect (20% of Temp Uriformity)”

F-C5-012 Revision: 01 Dite: 20-04-65

NSC-TIS8TIS 17635
CALIBRATION 0081

Calibration Certificate

2502229-007-01
UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

Certificate No.:
Client name:

Calibration Report

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Pageliof3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L

Serial No.:

ID No.:

Order No.:
Operation No.:
Date of Receipt:

Date of Calibration:

Calibrated by mMraerawut Prapawuttipong  Approved by
Scientist

BOBTE3

UAEMIC.026/2563

2502229

2502229-007

19 March 2025

19 March 2025

Certificate No.: 2501624-002-01
Equipment: Water Bath
Model:  WNE14 Serlal No.: 1416.0612
Resohution: 0.1 °C 1D No. UAE.MIC.D03/2560
Mamfacturer; MEMMERT
Date of Calibration: 10 February 2025 Pagelofd
Location: 302 Microbislogy Laborstary, LN

Environment Condition: Ambient Temperature |
Relative Humidity {

Line Valtage {

Condition of this results of Calibration:

1. This instrument was calibrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-O11
ased on ASTM E715-80 (2022): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths.

The temperature scale uwsed is IT5 - 90,

Al data show below were final values and the initial data may be cbtained upaon request

2. Reference Standard
Instrument Serial No./ID No. | Certificate Nb.! Due Date Through
Thermometer with 55002502 7 - i 5 | MATIONAL FOOD
e wine. Sremreeey [ e i INSTITUTE

This cestificate is traceable to International System of Units (ST Units)
This certificate was certified only for the mstrument we calibrated.
This result of calibration was found accurate as shown on date and place of calibration only.
. Condition of Calibrated item : Good

UUC Description

Time of Record 1 Hour 9 Minute At 445 °C
7. Ressult of Calibeation ‘Without adjustment
ARter adjustment

oo s W

F-CS-012 Revision: 01 Date: 20-04-85

NSC-TIELT)
BREiaRaTIaN ot

Calibration Report

Certificate No.: 2502229-007-01
Equipment: Autoclave

Mode CL-40L Serial No. 808763

Resolution: 15 B 10 No.: UAE MIC.026/3563

Manufacturer:  ALP
Date of Calil 19 March 2025 Page 2of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD
Environment Condition: Ambient Temperature [ 23 = 1§ °%C

Relative Humidity [ 60 =5 )%
Line Voltage [ 225 £ 1 ) vor

Condition of this results of Calibration:
1. This instrument was calibrated by insert 3 standard Data logoers with RTD into its autoclave and cabbration
according o W-TE-018 based on BS 2646-1:3021, Autoclaves for sterifization in laborstories
Part 1: Design, construction, safiety and performance - Specification,
- The temperature scale used was based on IT5 - 90,
- All datis show below were final values and the initisl data may be cbtained upon request
2. Reference Standard Instrument

Instrument Model Serial No. | Certificate No.|  Due Date Through
HTemp140-PT SI5646 TE 670370:01 2342025 .
Degital 4 with RTD HiTemo140-PT " p
(Data Logger) HiTempl140- S13783 TE 620371-01 23-Mar-25
WTemg140-PT %73 TE 67037201 23Mar-25

3. This centificate is traceable to International System of Uinits (S1 Units)
4. This certificate was certified only for the instrument we calibratied
5. This result of calibration was found accurate as shown on date and piace of calibration only

6. This standard does not apply to stesilizers or disinfectors used for medical, dental, pharmaceutical

M

Date of 1ssue: 25 March 2025 R

The are for a ity of app 95 %.

This Certficate 5 Bsued in accordance with the conditions of acereditation granted by the Thai Laboratory Accreditation scheme
wihich has assessed the measurement capability of the lboratory and its traceability o recognized natianal standards and 10 the unds
of measurement realized at the conesponding national stancards laboratory, This certificate may not be repeaduced ather than in full
cacept with the prior written approval of the Natanal Food Instiute.

F-C5-009 Revison: 01 Date: 20-04-65

7. Condition of Calibrated item

UUC Description :  Setting program function sterilzation :

Time of ster

B Result of Calibration

Good

liz
Without adjustment

. After adjustment

STERILIZE/NORMAL
don 15 Minute At 115.0 aand 121.0%C

F-C5-012 Aevson: 0F Dace: 20-04-65
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- MSC-TISITIS 17028
CALHRATICN 0081

Calibration Certificate

Calibration Report

Cartificate No.: £50329:007-01 Certificate No.: 2503287-001-01
Equipment: Autoctve Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Model:  CL-30L Senial No.:  BOSTE3 Address: 3 Sl Udomsuk 41, Sukhunyit Road,
Reschution: 0.1 "€ IDNo. UAE.MIC.026/2563
Bangchack, Prakhanong, Bangkok 10260
Manufacturer:  ALP
Date of C 19 March 2035 Page 3ol 3
Calibration point: 115.0 aand 121.0°C Page 1af3
[= result: d
Calibration | Temperature | Relative | Line valtage i Equipment: Autoclave
Condition (%] ¥ (%)) (volt) . === 1
Min a0 55 224 it Manufacturer: ALP
— o = = ] i W o i
. Y Model: CL-40L
Tablel : Reporting of Temperature e
Measured Temperature (°C) @ Sensor No. | Serial No.: 810010
Calibration Point. (Sensor No.2 ks REF) Uncertainty
("c) std.# 1 Std.# 2 (Ref) Std.# 3 * (%) 1D No.: UAE.MIC.032/2565
115.0 115.32 11546 115.22 | 0,64
121.0 12131 121.53 121.31 | 0,64 Order No.: 2503287
Table 2 : Reparting of Ch Result Operation No.: 2503287-001
UUC* Setting uuc* Reading Stability Uniformity  |Owerall Variation|
"c) Min (°C) | Max (°C) [average(c) MPa £ (°c) "c) ey Date of Receipt: 5 June 2025
115.0 115.0 115.1 115.0 0.08 0.11 0.12 0.26
1210 1210 121.1 121.0 0.12 0.13 0.15 0.29 Date of Calibration: 5 June 2025
[ipke
The quated uncertainty include * Stability * and * Loading effect { 20% of Uniformity )° Calibrated by R R o Approved by
uuc* = Unit Under Calibration ’ Scientist
Stability = One-half of the greatest maximum difference of measured temperatures at any one Sensars, Vice President, Department of Labaratory Services
for at least half an hour after reaching steady state. Date of Issue: 11 June 2025 Responsible for the Technical Management Team
Undormity = The maximum différence of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time., The P of z: 95 %,

Owverall Variation = The difference of the masimum and manimum measured temperatures througout observation time.

This Certificate &s tssued n accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measuremnent capability of the laboratary and its traceability 1o recognized national standards and 1o the units
of realized a2 the national standards Waboratory. This certficate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

The report uncertainty of measurement wars based on standard uncertainty multiphed by cow
& level of confidence of approximately 95 %.

RN 3 FR—

F-C5-009 Revison: 01 Date: 20-04-65

F-CS-012 Revaion: 01 D

st ——
N\ SN S
R PN

ol v e R R

HSETIsLns 1Tz

ALIBHATI 1 SC.TISLTIS 17028

[
CALIBRATION 0061

Calibration Report Calibration Report

Certificate No.: 2503287-001-01 Certificate No.: 2503287-001-01
Equipment: Autockave Equipment: Autoclave
Model;  CL-40L Serial No.: 810010 Model:  CL-40L Serial No.: 810010
Reschtion: 1 . IDNoo UAE.MIC.032/2565 Resclution: 1 T IDNo UAE.MIC.032/2565
Manufacturer:  ALP Manufacturer. AP
Date of Calil 5 June 2025 Page 203 Date of Calibration: 5 June 2025 Page Jaf 3
Calibration point: 115 and 121 °C
Location: Acom 301 Media Preparation, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD Calil result: [
Conditi Amblent ( 2% +13)% Calibration |Tempersture | Relstive | Line Voltage Gﬂ.
Condition ) |Humidiey (%)|  (Volt) o z

Relatve Humidity (55 = 5 ) %
Line Voitage (230 = 5 ) Vot

Min 58 50 225
Max %8 59 25

‘Condition of this results of Calibration:

Tablel : Reporting of Temperature .

1. This instrument was calibrated by insert 3 standard Data loggers with RTD into &5 autoclave and calibeation Measured Temperature (*C) @ Sensor No.
acconding to W-TE-018 based on BS 2646-1:2021, Autoclaves for sterfization in laboratories Calibration Point| (Sensor No.2 is REF) Uncertainty
Part 1: Design, , safety and = "c) Std.# 1 Std.# 2 (Ref) St# 3 £(°c)
= The temperatune scale used was based on TS - 90, 115 115.46 11543 115.42 0.70
- All data show below were final values and the initial data may be obtained upon request. 121 121.59 121.54 121.51 0,70
2. Reference Standard Instrument :
Instrument Model Serial No. | Certificate No.| Due Date Through Table 2 : Reporting of Characterization Result
HiTemp140-9T Ta0627 NC2503-18-181 | 11Ma26 | MADGETECH, nc ULC* Setting UuC* Resding Stability Unifarmity | Gverall Variation
Dighal ‘:‘;’:I";;T‘" BT 1 o cpopITEMP-140 RS6a16 2502081-002-01 a2 | MU ey Min (°C) | Max (°C) |Average ("C) MPa +(°c) e ('c)
ps— e i Bl e u_r%“ 115 115 115 115 0.08 0.24 0.17 0.50
o 121 121 121 121 0.12 0.24 0.18 0.52
3. This certificate is traceable to International System of Uinits (ST Unas).
4. This certificate was certified onby for the instrument we calibrated, Nete
5. This result of calibration was found accurate as shown on date and place of calibration only. The quoted Lncertainty include * Stabiity * and * Loading effect { 20% of Unifarmity )"
. This standard does not apply to sterilzers or disinfectors used for medical, dental, pharmaceutical, UUC* = Unit Under Calibration
7. Condition of Calibrated item :  Good Stability = One-half of the greatest maximum difference of measured temperatures at any one Sensos,

for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured

UUC Description :  Seating program function sterlization @ STERILIZE/NORMAL
Time of sterization 20 Minute At 115and 121°C

8. Result of Calbration : X | without adjustment temperature at the reference location which are observed at the sa

After adjustment Owerall Variation = The difference of the maximum and minimum measured tem

The réport uncertainty of measurement was based on standard uncertainty multipl
& leved of confidence of approcimately 95 %,

J—

F-CS-012 Aevision: OF Dace: 20-04-65 FC5-012 Revision; 01 Date: 0-04-65



USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle


S

Calibration Certificate

Certificate No.: 2502227-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10f3

Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: C236754745
ID No.: UAE.MIC.055/ 2565
Order No.: 2502227
Operation No.: 2502227-001
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025

Calibrated by  me.vothin Charoensuk App

Date of Issue:

Scientist

25 March 2025

The inties are for a of app 95%

This Certificate & ssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme

which has assessed the measurement capability of the laboratery and its traceability to recognized

national standards and to the

units of measurement realized at the coerespanding rational standards lsborstory. This certficate may not be reproduced other

than in ful

I except with the prior written aporoval of the National Food Institute.

.
N

HEC-TISLTIS 17025
CALIBRATION 001

S

e

AN
il
NSC-TISI-TIS 47
EEaETE
Certificate No.: 2502227-001-01
Equipment: Biectrors Balance Manufacturer;  OHALS
Modal: PHEZ3 Resolution: 0,001
Serial No.: (216754745 10 Nowt UAE MIC0S4/2565
Capacity: 620
Date of Calibration: 15 meh 2025 Pagu2eld
Environment Condition: Avbest Tescenatoe 031 T Relsverumcty: 5o+ 09 %

Place of Calibration: 301, UNTTED ANALYST AND ENGIREERING CONSULTANT CO. LTE.
Condition of Equipment: Good Conaton
Congdition of This Results of Calibration:

1. Catration Mechod: FFI Metno W-MA-DDT  In-House Metned based on UKAS Leb 14 - 019

2. Reference Standieds:

Serial No. Calibrated By  Certificate No, Pue Date

Standard Wesght Class BSOSSHTETR s H2404100% 19 Kot 2025
Standard Wespht Class £2 5009 BSUSSETE06 s M241015 19 Aoeé 2025
Thermo-eygro Miter BIE-HI NELETH 01723 Quaity Reborn QRISUAZ 10 February 2026
3. Thes certification i tracestle 5o 51 UNIT

4. Tris certhate was certte izt we Calbrated

5. This resuit of cakbeasion was found accurate s shown on datie Bnd oisce of EaFIRtion ooty
1. Repeatability of Reading:

Nominai Value | § } Stancard Devation of Reading (9]
00 000042
600 000048
2. Off-Center Error:
Amasol 200 g e plared and mmverd n vass peion e A

The batance reacing otmaned 1 gren

lo}

@ &
' 2 3
[ B N T
200601

i*%\‘r_//gh
BEIRASNTE
Calibration Report
Ce N
Equipment: Electrons: Batarce Manufacturer;  CHALS
Madel: FREII Resolution:  0.001
Serial Mo.: CIIETHTLS 10 No.: LIAE MIC 0552585
Capacity: €20
Date of Calibration: 19 Mech 2028 Pagedof3
Calibration Results:  (Continued)
Calibration Range; 0600 g
Calibration Adjustment: Internal Calibration
3, Departure from Nominal Value:
Normna Vakse Sandand Vale Average Readeg ‘Commection Uncertanty Coverage Facior
g } {9 ) { g ) { g} (4 g ) i
Urioad 00000 0,000 0,000 000085 2.00
1 10006 1000 0,000 000085 2.00
3 5 0000 A9 .00t 0 0008 200
10 10 0000 10,000 0.000 000086 200
0 20,0000 20,000 0,000 000085 200
1] 500000 50000 0.000 000087 2.00
100 100.0091 100,000 0,000 000087 2.00
20 200.0008 200,001 0.001 0 00090 100
X0 300.0002 300,001 0.001 000094 100
0 400.0003 39999 0.001 0.0011 200
500 500.0003 19999 0.001 00011 200
600 600 DO E00.000 0.000 00012 2100

The reported ncertanty of messirement was based on 2 standard uncertainty mutipled by a coverage factor i
el of confidonce of RooreTal

w.6/42
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