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UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
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LABORATORY ACCREITATION

\ BLA-DSS '

TESTING
No.0063

CUSTOMER NAME
ADDRESS

CONTACT INFORMATION
SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE
SAMPLING TIME
SAMPLING METHOD °©
SAMPLING BY °
ANALYZED BY

ANALYSIS REPORT

: ECO ORIENT RESOQURCES (THAILAND) LTD.
: 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
: TEL : 02937 1124-9 e-mail : anucha@ecothai.net
: SW18: HUI WANG CHAK (UPSTREAM) (UTM WGS 84 ZONE 47P 737104E 1725414N)

: SURFACE WATER
: FEBRUARY 9, 2022
. 14:20 HOUR

: GRAB, GRAB AND STERILE TECHNIQUE
: MR TEERAPONG SRIKAMHANG

RECEIVED DATE
ANALYTICAL DATE
REPORT NO.
WORK NO.
ANALYSIS NO.

. MISS PORNPIMOL WAENTHONG

: FEBRUARY 10, 2022
: FEBRUARY 10-19, 20
: 2022-U012753

: 2022-000219

: T22AC416-0001

22

PARAMETER

UNIT

|
METHOD OF ANALYSIS

RESULT

REGULATORY

SURFACE WATER
T22AC416-0001

STANDARD

DETECTION
LIMIT

pH ©

ELECTROMETRIC METHOD AT SITE

7.5 (30°C)

5.0-90

ELECTRICAL CONDUCTIVITY ©

3
T
9]

o s/cm

(SM4500-H- B)
ELECTRICAL CONDUCTIVITY METHOD AT
SITE (SM: 2510 B)

143 (30°C)

SULPHATE ©

mg/L SO

TURBIDIMETRIC METHOD (SM: 4500-SO,*
E)

22

TOTAL PETROLEUM
HYDROCARBONS ©

mg/L

SOXHLET EXTRACTION METHOD (SM: 5520
D AND 5520 F)

ND

METALS

ARSENIC ©

mg/L As

HYDRIDE GENERATION AAS METHOD (SM:
3114 0)

ND

<0.01

0.0003

CADMIUM ©

mg/L Cd

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
iACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<0.005%, <0.05*

0.002

CHROMIUM ©

mg/L Cr

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

COPPER ©

mg/L Cu

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

<LOQ

0.002

IRON ©

mg/L Fe

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

298

0.005

LEAD ©

mg/L Pb

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<005

0.003

MANGANESE °©

mg/L Mn

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

0.280

0.002

MERCURY ®

mg/L Hg

IN-HOUSE METHOD: UAE.TP.HEM.002
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B

ND

<0.002

0.0001

NICKEL ©

mg/L Ni

IN-HOUSE METHOD: UAETP.SW.01 (NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

e

IS0 80012015 CERTIFED
ISO 140012015 CERTIFED
\BY BSI GROUP {THAILAND) CO.LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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LABORATORY ACCREDITATION

. ) . . ) ety BLADSS
L‘AE United Analyst and Engineering Consultant Co., Ltd. ‘»/,/\//—\\\\\\? u
s . (IMms
3 Sei Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ni
UNITED ANALYST AND ENGINEERING ¥ . TEST'NG
consuLrant company Lnreo 1€ 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS SURFACE WATER STANDARD LIMIT
T22AC416-0001
ZINC ¢ mg/L Zn IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC ND <10 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID
SEDIMENT BROWN

@ : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE

SM

CLASS 3

<0.005*
<005

ND
<LOQ

: BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

: STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 ™EDITION, 2017.
REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 3, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO 8,

BE. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY
ACT, B.E. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24,

BE. 2537 (1994).

: MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR

(1) CONSUMPTION, BUT PASSING THROUGH ON ORDINARY TREATMENT PROCESS BEFORE USING
(2) AGRICULTURE

- WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO,
- WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCO,

: NON-DETECTABLE.
< LEVEL OF QUANTITATION (COPPER > 0.002 AND < 0.025 mg/L).

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

FEBRUARY 28, 2022

IS0 80012015 CERTIFIED
ISO 14001:2015 CERTIFIED

ﬁv BSI GROUP {THAILAND) CO.,LTDJ

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

2/2 2022-U012753
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UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

£\

LABORATORY ACCREDITATION

\ BLA-DSS ’

TESTING
No.0063

CUSTOMER NAME
ADDRESS

CONTACT INFORMATION
SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE
SAMPLING TIME
SAMPLING METHOD °
SAMPLING BY °
ANALYZED BY

ANALYSIS REPORT

: ECO ORIENT RESOURCES (THAILAND) LTD.
: 555 RASA TOWER 1II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
: TEL : 0 2937 1124-9 e-mail : anucha@ecothai.net
: SW19: HUI WANG CHAK (DOWNSTREAM) (UTM WGS 84 ZONE 47P 735421E 1726710N)

: SURFACE WATER
: FEBRUARY 9, 2022
: 14:55 HOUR

: GRAB, GRAB AND STERILE TECHNIQUE
: MR TEERAPONG SRIKAMHANG

RECEIVED DATE
ANALYTICAL DATE
REPORT NO.
WORK NO.
ANALYSIS NO.

: MISS PORNPIMOL WAENTHONG

: FEBRUARY 10, 2022
: FEBRUARY 10-19, 20
1 2022-U012754

: 2022-000219

1 T22AC416-0002

22

PARAMETER

UNIT

METHOD OF ANALYSIS

RESULT

REGULATORY

SURFACE WATER
T22AC416-0002

STANDARD

DETECTION
LIMIT

ELECTROMETRIC METHOD AT SITE
(SM:4500-H* B)

75 (30°C)

5.0-9.0

CONDUCTIVITY ¢

ELECTRICAL CONDUCTWITY METHOD
SITE (SM: 2510 B)

AT

124 (30°C)

SULPHATE °©

TURBIDIMETRIC METHOD (SM: 4500-SO %
E)

ND

TOTAL PETROLEUM
HYDROCARBONS °

SOXHLET EXTRACTION METHOD (SM: 5520
D AND 5520 F)

ND

METALS

ARSENIC ©

| mg/LAs

HYDRIDE GENERATION AAS METHOD (SM:
3114 C)

0.0003

<001

0.0003

CADMIUM ©

mg/L Cd

IN-HOUSE METHOD: UAETP.SW.O1(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<0.005*, <0.05*

0.002

CHROMIUM ©

mg/L Cr

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC |

ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

COPPER ©

mg/L Cu

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.002

IRON ©

mg/L Fe

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

204

0.005

LEAD ©

mg/L Pb

|

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<0.05

0.003

MANGANESE °©

mg/L Mn

IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

105

0.002

MERCURY ®

mg/L Hg

IN-HOUSE METHOD: UAE.TP.HEM.002
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B

ND

<0.002

0.0001

NICKEL ©

mg/L Ni

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

ISO 9001:2015 CERTIFIED
ISO 14001:2015 CERTIFED
BY BSI GROUP (THAILAND) CO.LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
® REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

1/2

O A



SN
m LABORATORY ACCREDITATION
. . . | T =N BLA-DSS
L‘AE United Analyst and Engineering Consultant Co., Ltd. é,,/\/;:\\\\\? \ ’
Sl lab

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND ENGINEERING o TEST[NG
consuitant cowpany Lmiren Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com NG.0063
RESULT | REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS SURFACE WATER STANDARD LIMIT
T22AC416-0002
ZINC © ma/L Zn IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC ND <10 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
|AND 31118
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/CLEAR
SEDIMENT BROWN

a : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

b ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

© : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE  : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 3, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO 8,

B.E. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY
ACT, BE. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24,
B.E. 2537 (1994).

CLASS 3 : MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR
(1) CONSUMPTION, BUT PASSING THROUGH ON ORDINARY TREATMENT PROCESS BEFORE USING

(2) AGRICULTURE

<0.005* . WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO,
<0.05" : WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCOQO,
ND : NON-DETECTABLE.

(MISS BENJAWAN VIRIYOTHATI)
LABORATORY SUPERVISOR

FEBRUARY 28, 2022

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

ISO 9001:2015 CERTIFIED
150 MOOI20R I CERIAED o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BSI GROUP (THAILAND) CO,LTD. 22 2022-U012754
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United Analyst and Engineering Consultant Co., Ltd.
3So0i Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
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LABORATORY ACCREDITATION

TESTING
No.0063

R
ANALYSIS REPORT
CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION : TEL : 0 2937 1124-9 e-mail : anucha@ecothai.net
SAMPLING SOURCE : MWBRN-5 (UP GRADIENT) (UTM WGS 84 ZONE 47P 736142E 1728147N)
SAMPLE TYPE : GROUNDWATER RECEIVED DATE . APRIL 1, 2022
SAMPLING DATE . MARCH 30, 2022 ANALYTICAL DATE : APRIL 1-20, 2022
SAMPLING TIME : 15:30 HOUR REPORT NO. : 2022-U028862
SAMPLING METHOD © : SUBMERSIBLE PUMP WORK NO. : 2022-001206
SAMPLING BY © : MR PORAWORN BUNNAG ANALYSIS NO. : T22AG205-0001
ANALYZED BY : MISS NADNAPA KAMOLBOON
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS MWBRN-5 STANDARD LIMIT
(UP GRADIENT)
T22AG205-0001
pH*® - ELECTROMETRIC METHOD AT SITE 8.0 (30°C) - -
(SM:4500-H"* B)
CONDUCTIVITY © pmhos/cm | ELECTRICAL CONDUCTIVITY METHOD AT 997 (30°C) “ 0.1
SITE (SM: 2510 B)
SULPHATE ¢ mg/L SO# | TURBIDIMETRIC METHOD (SM: 4500-SO,> ND - 03
E)
TOTAL PETROLEUM mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
HYDROCARBONS © D AND 5520 F)
METALS
ARSENIC © ma/L As HYDRIDE GENERATION AAS METHOD (SM: 0.0015 <0.01 0.0003
3114 C)
IRON © mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC 0.236 - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
TOTAL CHROMIUM © mg/L Cr IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MERCURY P mg/L Hg IN-HOUSE METHOD: UAE. TP.HEM.002 ND <0.001 0.0001
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B
CADMIUM © mg/L Cd IN-HOUSE METHOD: UAETP.GW.01(NITRIC ND <0.003 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
COPPER © mg/L Cu IN-HOUSE METHOD: UAETP.GW.01 (NITRIC ND <10 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
LEAD ¢ mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND <0.01 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MANGANESE © mg/L Mn IN-HOUSE METHOD: UAETP.GW.01 (NITRIC 0.255 <05 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ISC 9001:2015 CERTIFED

t\" BS| GROUP (THAILAND) CO.,LTDJ

1SO 14001201 CERTIRED

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

1/2
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LABORATORY ACCREDITATION

UAE United Analyst and Engineering Consultant Co., Ltd. = i e ’
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ROTAR
NGINEERING
avowreo  Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063
T
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS MWBRN-5 STANDARD LIMIT
(UP GRADIENT)
T22AG205-0001
NICKEL © mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND <0.02 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
ZINC © mg/L Zn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND <50 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
SAMPLE CONDITION
WATER'S COLOUR/TURBID COLOURLESS/CLEAR
SEDIMENT =

@ : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE  : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017.
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

REGULATORY STANDARD : GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543)
ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535.

ND : NON-DETECTABLE.

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

APRIL 22, 2022

I1SO 14001:20% CERTIRED
BS| GROUP (THAILAND) CO.,L1

o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

( T J o DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
"' iz 212 2022-U028862




AE United Analyst and Engineering Consultant Co., Ltd. § ’
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 "'rh.l..\-\‘

Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
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No.0063

ANALYSIS REPORT

CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER 11, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION : TEL : 0 2937 1124-9 e-mail ;: anucha@ecothai.net
SAMPLING SOURCE : MWBRN-5 (DOWN GRADIENT) (UTM WGS 84 ZONE 47P 736000E 1728040N)
SAMPLE TYPE : GROUNDWATER RECEIVED DATE : APRIL 1, 2022
SAMPLING DATE : MARCH 30, 2022 ANALYTICAL DATE : APRIL 1-20, 2022
SAMPLING TIME : 16:00 HOUR REPORT NO. © 2022-U028863
SAMPLING METHOD °© : SUBMERSIBLE PUMP WORK NO. : 2022-001206
SAMPLING BY © : MR PORAWORN BUNNAG ANALYSIS NO. : T22AG205-0002
ANALYZED BY : MISS NADNAPA KAMOLBOON
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS MWBRN-5 (DOWN |  STANDARD LIMIT
GRADIENT)
T22AG205-0002
pH e - ELECTROMETRIC METHOD AT SITE 85 (28°C) - s
(SM:4500-H" B)
CONDUCTIVITY © pmhos/cm | ELECTRICAL CONDUCTIVITY METHOD AT 413 (28°C) - 0.1
SITE (SM: 2510 B)
SULPHATE © mg/L SO | TURBIDIMETRIC METHOD (SM: 4500-SO,> 09 - 03
E)
TOTAL PETROLEUM mglL SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
HYDROCARBONS © D AND 5520 F)
METALS
ARSENIC © mgLAs  |HYDRIDE GENERATION AAS METHOD (SM: 0.0005 <001 0.0003
-~ |a1140)
IRON © mglLFe |IN-HOUSE METHOD: UAETP.GW.01(NITRIC 0.479 - 0005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
TOTAL CHROMIUM © mg/LCr  |IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MERCURY b mglLHg |IN-HOUSE METHOD: UAE.TP.HEM.002 ND <0.001 0.0001
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHODY; SM: 3112 B
CADMIUM € mglLCd  |IN-HOUSE METHOD: UAETP.GW.01(NITRIC ND <0.003 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
COPPER © mglLCu | IN-HOUSE METHOD: UAE.TP.GW .01 (NITRIC ND <10 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
LEAD © mgLPb  |IN-HOUSE METHOD: UAETP.GW.01(NITRIC 0.136 <001 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MANGANESE © mgLMn  |IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC 0.434 <05 0.002

ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

IS0 9001:2015 CERTIFED
ISO 14001:20% CERTIRED
BY BSI GROUP (THAILAND) CO.LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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. ILABORATORY ACCREDITATION
UAE United Analyst and Engineering Consultant Co., Ltd. ’,////;\_“\\\: \ LA ’
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 KTART
UNITED ANALYST AND ENGINEERING
consuLTant company Lwren  1€1.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS MWBRN-5 (DOWN |  STANDARD LIMIT
GRADIENT)
T22AG205-0002

NICKEL © mg/L Ni IN-HOUSE METHOD: UAETP.GW.01 (NITRIC ND <0.02 0.005

ACID DIGESTION AND DIRECT AIR

ACETYLENE FLAME METHOD); SM: 3030 E

AND 3111B
ZINC ¢ mg/L Zn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND <50 0.003

ACID DIGESTION AND DIRECT AIR

ACETYLENE FLAME METHOD); SM: 3030 E

AND 3111B
SAMPLE CONDITION
WATER'S COLOUR/TURBID COLOURLESS/CLEAR
SEDIMENT

@ : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED
IN-HOUSE  : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017,
REGULATORY STANDARD : GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543)
ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535.

ND : NON-DETECTABLE.

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

APRIL 22, 2022

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
2/2

1SO 9001:2015 CERTIFIED
ISO 14001:20%5 CERTIAED
< 2022-U028863
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United Analyst and Engineering Consultant Co., Ltd. LT
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 /”Mm\u\“\
Tel.02763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

VD

LABORATORY ACCREDITATION

TESTING
No.0063

ANALYSIS REPORT

CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION : TEL: 02937 1124-9 e-mail : anucha@ecothai.net
SAMPLING SOURCE : BRN-5-GW1 (UTM WGS 84 ZONE 47P 737021E 1729133N)
SAMPLE TYPE . GROUNDWATER RECEIVED DATE : MARCH 30, 2022
SAMPLING DATE . MARCH 29, 2022 ANALYTICAL DATE : MARCH 30-APRIL 14, 2022
SAMPLING TIME . 15:55 HOUR REPORT NO. : 2022-U027995
SAMPLING METHOD ¢ : GRAB WORK NO. 1 2022-001206
SAMPLING BY © : MR PORAWORN BUNNAG 2-145-3-0102 ANALYSIS NO. 1 T22AG078-0001
ANALYZED BY 1 MISS CHOMTHANAN APHIPATPAPHA 7-145-3-0022
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS BRN-5-GW1 STANDARD LIMIT
T22AG078-0001
pH® - ELECTROMETRIC METHOD AT SITE 76 (29°C) - -
(SM:4500-H- B)
CONDUCTIVITY © pmhos/cm | ELECTRICAL CONDUCTIVITY METHOD AT 201 (29°C) - 0.1
SITE (SM: 2510 B)
SULPHATE © mglL SO# | TURBIDIMETRIC METHOD (SM: 4500-SO,% 45 B 03
E)
TOTAL PETROLEUM mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
HYDROCARBONS ¢ D AND 5520 F)
METALS
ARSENIC © mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND <0.01 0.0003
3114 C)
IRON © mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC 0.269 - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111 B
TOTAL CHROMIUM © mg/L Cr IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MERCURY P mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 <L0Q <0.001 0.0001
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B
CADMIUM © mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <0.003 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111 B
COPPER © mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <10 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
LEAD © mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <0.01 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MANGANESE °© mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC 0.052 <05 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD), SM: 3030 E
AND 3111 B

ISO 9001:2015 CERTIFIEED
1SO 14001:20% CERTIRED

BY BSI GROUP (THAILAND) CO.,LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
1/2
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. . . m LABORATORY ACCREDITATION
uAE United Analyst and Engineering Consultant Co., Ltd. NN BADSS
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 e
UNITED ND EN NG
CONSU COMPANY Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063
el
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS BRN-5-GW1 STANDARD LIMIT
T22AG078-0001

NICKEL © mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <0.02 0.005

ACID DIGESTION AND DIRECT AIR

ACETYLENE FLAME METHOD); SM: 3030 E

AND 3111B
ZINC ¢ mg/L Zn IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC <LOQ <50 0.003

ACID DIGESTION AND DIRECT AIR

ACETYLENE FLAME METHOD); SM: 3030 E

AND 3111B
SAMPLE CONDITION
WATER'S COLOUR/TURBID COLOURLESS/CLEAR
SEDIMENT

2 : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
©: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE

SM

ND

<LOoQ

: STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.
REGULATORY STANDARD : GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543)

: NON-DETECTABLE.

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR
1-145-n-0006
APRIL 20, 2022

: < LEVEL OF QUANTITATION (MERCURY > 0.0001AND < 0.0005 mg/L, ZINC > 0.003 AND < 0.025 mg/L).

: BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535.

.

IS0 9001:2015 CERTIFED
ISC 14001:20%5 CERTIRED

BSI GROUP (THAILAND) CO.,LTDJ

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

2/2

2022-U027995
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u E United Analyst and Engineering Consultant Co., Ltd. TS\ s ’
AN

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING

ANALYS

TANT ANY

Np.0063
ANALYSIS REPORT
CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION : TEL: 02937 1124-9 e-mail : anucha@ecothai.net
SAMPLING SOURCE : BRN-5-GW2 (UTM WGS 84 ZONE 47P 734949E 1727784N)
SAMPLE TYPE : GROUNDWATER RECEIVED DATE : MARCH 30, 2022
SAMPLING DATE : MARCH 29, 2022 ANALYTICAL DATE : MARCH 30-APRIL 14, 2022
SAMPLING TIME 1 15:40 HOUR REPORT NO. 1 2022-U027996
SAMPLING METHOD °© . GRAB WORK NO. 1 2022-001206
SAMPLING BY © : MR PORAWORN BUNNAG ANALYSIS NO. 1 T22AG078-0002
ANALYZED BY . MISS CHOMTHANAN APHIPATPAPHA
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS BRN-5-GW2 STANDARD LIMIT
T22AG078-0002
pH® - ELECTROMETRIC METHOD AT SITE 7.1(32°C) - -
(SM4500-H" B)
CONDUCTIVITY © Hmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 277 (32°C) - 0.1
SITE (SM: 2510 B)
SULPHATE © mgL SO | TURBIDIMETRIC METHOD (SM: 4500-S0O,> ND E 0.3
E)
TOTAL PETROLEUM mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
HYDROCARBONS © D AND 5520 F)
METALS
ARSENIC © mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND <0.01 0.0003
3114 C)
IRON © mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC 0.169 - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 31118
TOTAL CHROMIUM © mg/L Cr IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND i 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 31118
MERCURY b mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 <L0OQ <0.001 0.0001

(COLD VAPOUR ATOMIC ABSORFTION
SPECTROMETRIC METHOD); SM: 3112 B

CADMIUM € mgLCd  |IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <0003 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

COPPER © mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC <LOoQ <10 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

LEAD ¢ mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <001 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

MANGANESE © mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC 0.127 <05 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

1SO 14001:2075 CERTIFED
BSI GROUP (THAILAND) CO,

o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

e AR 00O

P DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
Ev J
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3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST A NG

CONBLLTANT COMPRNY Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS BRN-5-GW2 STANDARD LIMIT
T22AG078-0002
NICKEL © mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND <0.02 0.005

ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ZINC © mg/L Zn IN-HOUSE METHOD: UAETP.GW.01(NITRIC <LOQ <50 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

SAMPLE CONDITION
WATER'S COLOUR/TURBID COLOURLESS/CLEAR
SEDIMENT -

@ : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE  : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

REGULATORY STANDARD : GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B E. 2543)
ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535,
ND : NON-DETECTABLE.
<L0Q - < LEVEL OF QUANTITATION (MERCURY > 0.0001AND < 0.0005 mg/L, COPPER > 0.002 AND < 0.025 mg/L,
ZINC > 0.003 AND < 0.025 mglL).

(MISS BENJAWAN VIRIYOTHATI)
LABORATORY SUPERVISOR

APRIL 20, 2022

FI0 HO0L208 CERTIAED o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

e * DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
L ] m"L’J 2/2 2022-U027996
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LABORATORY ACCREDITATION

United Analyst and Engineering Consultant Co., Ltd. s\ ’
44 ey N
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Uity
Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063

ANALYSIS REPORT

: ECO ORIENT RESOURCES (THAILAND) LTD.
: 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900

: TEL : 02937 1124-9 e-mail : anucha@ecothai.net

: BRN-5-SW1 (UTM WGS 84 ZONE 47P 736529E 1727573N)

CUSTOMER NAME

ADDRESS

CONTACT INFORMATION

SAMPLING SOURCE

SAMPLE TYPE : SURFACE WATER
SAMPLING DATE : MARCH 31, 2022
SAMPLING TIME : 14:30 HOUR
SAMPLING METHOD ° : GRAB

SAMPLING BY °©
ANALYZED BY

: MR PORAWORN BUNNAG

RECEIVED DATE
ANALYTICAL DATE
REPORT NO.
WORK NO.
ANALYSIS NO.

: MISS NADNAPA KAMOLBOON

: APRIL 1, 2022
¢ APRIL 1-14, 2022
: 2022-U028673

1 2022-001206

' T22AG233-0001

PARAMETER

UNIT

METHOD OF ANALYSIS

RESULT

REGULATORY

BRN-5-SW1
T22AG233-0001

STANDARD

DETECTION

LIMIT

pH ©

ELECTROMETRIC METHOD AT SITE
(SM4500-H" B)

75 (30°C)

5.0-9.0

ELECTRICAL CONDUCTIVITY ©

Umhos/cm

ELECTRICAL CONDUCTIVITY METHOD AT
SITE (SM: 2510 B)

713 (30°C)

0.1

SULPHATE ¢

mglL SO

TURBIDIMETRIC METHOD (SM: 4500-SO,*
E)

03

03

TOTAL PETROLEUM
HYDROCARBONS °©

mg/L

SOXHLET EXTRACTION METHOD (SM: 5520
D AND 5520 F)

ND

METALS

ARSENIC ©

ma/L As

HYDRIDE GENERATION AAS METHOD (SM:
3114 C)

0.0005

<0.01

0.0003

CADMIUM ©

mg/L Cd

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<0.005*, <0.05*

0.002

COPPER ©

mg/L Cu

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.002

IRON °©

mg/L Fe

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

393

0.005

LEAD ©

mg/L Pb

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<0.05

0.003

MANGANESE ©

mg/L Mn

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

0.326

0.002

MERCURY

mg/L Hg

IN-HOUSE METHOD: UAE.TP.HEM.002
(COLD VAPOUR ATOMIC ABSORFTION
SPECTROMETRIC METHOD); SM: 3112 B

ND

<0.002

0.0001

NICKEL ©

mg/L Ni

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

TOTAL CHROMIUM ©

mg/L Cr

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

ISO 90012015 CERTIFED
ISO 14001:201%5 CERTIRED
BY

BSI GROUP (THAILAND) CO,L

)

1/2

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

£\

LABORATORY ACCREDITATION

UNITED ANALYST AND ENGINEERING
consutant coweany iwen  1el.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063
e
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS BRN-5-SW1 STANDARD LIMIT
T22AG233-0001
ZINC © mglLZn  |IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <10 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111 B
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID
SEDIMENT BROWN

1 ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
©: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE

SM

CLASS 3

<0.005*
<0.05"

ND

: STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 3, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO.8,
B.E. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY

ACT, BE. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24,

B.E. 2537 (1904).

: MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR

(1) CONSUMPTION, BUT PASSING THROUGH ON ORDINARY TREATMENT PROCESS BEFORE USING
(2) AGRICULTURE

. WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO,
. WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCO,

: NON-DETECTABLE

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

APRIL 22, 2022

: BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "“EDITION, 2017.

f

150 90012015 CERTIFED
ISO 140012015 CERTIAED

BSI GROUP ({THAILAND) CO.,LTDJ

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
2/2

2022-U028673
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LABORATORY ACCREDITATION
United Analyst and Engineering Consultant Co., Ltd. oy \"™ ’
3Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 "‘fﬂu.’,’.h*“‘
Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING

No.0063

CUSTOMER NAME
ADDRESS

ANALYSIS REPORT

: ECO ORIENT RESOURCES (THAILAND) LTD.
: 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900

CONTACT INFORMATION : TEL: 02937 1124-9 e-mail : anucha@ecothai.net

SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE
SAMPLING TIME

SAMPLING METHOD ©

SAMPLING BY °©
ANALYZED BY

: BRN-5-SW2 (UTM WGS 84 ZONE 47P 735637E 1727878N)

: SURFACE WATER RECEIVED DATE : APRIL 1, 2022

¢ MARCH 31, 2022 ANALYTICAL DATE : APRIL 1-14, 2022
: 14:00 HOUR REPORT NO. 1 2022-U028674

: GRAB WORK NO. 1 2022-001206

: MR PORAWORN BUNNAG ANALYSIS NO. : T22AG233-0002

: MISS NADNAPA KAMOLBOON

PARAMETER UNIT METHOD OF ANALYSIS BRN-5-SW2 STANDARD LIMIT

RESULT REGULATORY | DETECTION

T22AG233-0002

pH®

- ELECTROMETRIC METHOD AT SITE 756 (31°C) 50-90 «
(SM:4500-H* B)

ELECTRICAL CONDUCTIVITY © Wmhosicm | ELECTRICAL CONDUCTIVITY METHOD AT 69.2 (31°C) - 0.1

SITE (SM: 2510 B)

SULPHATE ©

mglL SO/ | TURBIDIMETRIC METHOD (SM: 4500-S0O.2 46 - 03
E)

TOTAL PETROLEUM
HYDROCARBONS ©

mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
D AND 5520 F)

METALS

ARSENIC ©

mglLAs |HYDRIDE GENERATION AAS METHOD (SM: 0.0007 <001 0.0003
3114 C)

CADMIUM ©

mg/L Cd IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC ND <0.005%, <0.05* 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

COPPER °©

mg/L Cu IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <01 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

IRON ©

mg/L Fe IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC 3.60 - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

LEAD ©

mg/L Pb IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <0.05 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

MANGANESE ©

mg/L Mn IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC 0.569 <10 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD);, SM: 3030 E
AND 3111 B

MERCURY P

mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 ND <0.002 0.0001
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B

NICKEL ©

mg/L Ni IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <041 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

TOTAL CHROMIUM ©

mg/L Cr IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC ND - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

4 IS0 9001:2015 CERTIRED
SO 1400120% CERTIFED

\B_\" BS| GROUP (THAILAND) CO.,L1

e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
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LABORATORY ACCREDITATION

L‘AE United Analyst and Engineering Consultant Co., Ltd. ’,:;\/f—\“?\\\: g e ’
il

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND ENGINEERING
consuLtant company Lwreo 11,0 2763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
No.0063
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS BRN-5-5W2 STANDARD LIMIT
T22AG233-0002
ZINC © mg/L Zn IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC ND <10 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD), SM: 3030 E
AND 3111B
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID
SEDIMENT YELLOW

@ ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
©: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE  : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 3, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO.8,
B.E. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY
ACT, BE. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24,

BE. 2537 (1994).
CLASS3  :MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR
(1) CONSUMPTION, BUT PASSING THROUGH ON ORDINARY TREATMENT PROCESS BEFORE USING

(2) AGRICULTURE

<0.005" : WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO,
<0.05™ : WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCO,
ND . NON-DETECTABLE

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

APRIL 22, 2022

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

SO 9001:2015 CERTIFED
IS0 14001:201 CERTIRED e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BSI GROUP (THAILAND) CO,LTD. 2/2 2022-U028674
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Due Date of Calibration* : fMiuamduHuNsSaauUiisulseanl agretiastas 1 Asa

o o = a_ ¢ € & ada a o &€ o o
UIWN EVLHL@IG] LLAWURIAREG LLate LatILLYIY AUDTILALY INNG

waslfuinsdienzdunasgiu ISOIEC 17025

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
isnsilauszsvasUfuRnmstineyt dwduiinszigunimildny
1 |Inductively Coupled Plasma- yuidh) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
Optical Emission Spectrometer Az (Pb), Unifia (N, Technologies G8015AA/ Co.,Ltd. Maintenance
(ICP-OES) Usevviua (Total Hg), Usen (Hg) MY18030001 Checklist
2 |Atomic Absorption y99UAg (Cu),hasndla (Mn),&aingd (Zn), Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 28 Jan 22 27 Jan 23 -
Spectrometer (AAS) widn (Fe), a9y (As), wARles (Cd), Technologies AA240FS / Technological Research (TISTR). 335/64
lasleuanaziaun (Cré+) MY13160001
3 |Conductivity Meter A5 lA(EQ) SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24210091 22 Mar 22 28 Mar 22 -
16300356
4 |pH Meter mAudunsa-ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2103189-002-01 1Jun 21 13 Jun 22 -
qnmgﬁ (Temperature) 1231155210 Ministry of Industry, Thailand
5 |pH Meter Hanna Hi2211 / National Food Institute, 2102015-001-01 16 Mar 22 16 Mar 22 -
Instrument 8165345 Ministry of Industry, Thailand
6 |Analytical Balance WMnsidesilelnsansuourimmn (TPH) Mettler-Toledo AB-204S/FACT / National Food Institute, 2103270-001-01 11 Jun 21 10 Jun 22 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
7 |UV-VIS Spectrophotometer Faun (SO, Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Technologies MY15410009
8 [UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 20 Jan 22 19 Jan 23 -
2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009

Certificate Page 1 of 1




Agilent Technologies Agilent Technologies

Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J Preventive Maintenance Checklist J N
Agilent Preventive M. ides factory 1 service for your analytical systems to System Information
assure reliable operation and l;he accuracy of vour results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides =
everything you need to reduce unplanned downtime and keep your systems operating at their peak.
t T i .
For more |r|formauc|n about AgLIEnL Terhnulug\es services please visit our web site using the following Ins ek aystem name ARyl 1K) 1ce- C'tg sho vov
Customer Information Instrument system site and location URE Cnr-g_.'llm{'
« Customers should provide all necessary operating supplies upon request of the engineer
* For customers using HF applications, the instrument should be returned to its standard sample |
introduction system, Lint.uyﬂ.em p product List the serial numbers of each |
. A ive should be i to the i while performing the preventive L LETIETY Lo my 0so001
maintenance procedures. g s
# Any parts, not included in the Parts Lists section of this decument, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service. a. 3
# If a system requires the use of additional or special procedures and/or parts for the instrument i n
service, then these must be ordered separately and charged as a repair, which may incur additional
B. 5.
9, I -
Service Engineer’s Responsibilities = =
* Only complete,/printout pages that relate to the system being serviced. 7 T
* Complete empty fields with the relevant information. -
« Complete the relevant checkboxes in the checklist using a “X” or tick mark *¥* in the checkbox. & 8
+  Complete Not Applicable check boxes to indicate services not delivered, as needed. a. 9.
+ Complete the FM service in the order of the tasks listed. 10 10
* Complete the Service Review section together with the customer, -
ICP-OES Configuration table Circle the type or write in the type if other
Nebulizer Type || OmeNeb | other
Spray Chamber Cyclonic Single Pass ||Cyclonic Double Pass|| other
Tarch Radial Iﬁlual \'i("‘l\h other
Injector Diameter 24mm | |1.8mm | L4mm | 0.8mm | other
Injector Material Ceramic | other

[ Issued: 4 March 2021, Revision: A.01 Copyright € 2021 Agilent Technologies ' J [ lasued: 4 March 2021, Reviston: A.01 Copyright € 2021 Agilent Technologies J_,

Page | of 8 Page 2 of B
' '
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Agilent Technologies Agilent Technologies
Agilenr. 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES ]
Mat Checkli J ™\ Pr . Checkli J
General Preparation SPS 3 Auto Sampler
& Discuss any specific questions or issues with the customer prior to starting. & Section NOT Applicable
H Review the instrument logbook, O Power cycle the autosampler and verify successful initialization.
D/Perform general external inspection of system for cleanliness. O Inspect X and Z axis belts for wear, Replace is necessary.
B’Check for proper i lation of safety-related parts, blies, sensors ete. 0 Clean X and Z axis slide shafts.
Check for required firmware/software updates and verify with customers if they would like it 0 Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
installed, and rinse port, ensure that the probe is approximately centered in the vial,
Q For HF ication systems, if dard sample i ion system was not installed, ask the
customer to install it. ea SPS 4 Auto Sampler
@ Run Instrument Performance test and record results in Instrument Performanee Test Results Table -
Fre PM Bection NOT Applicable
O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
Inspect and clean the system mild detergent.
O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner
@ Look for any obvious external damage or problems. O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage. changes or degradation from fumes.
Q/Perform a general internal inspection of the system for excessive dust accumulation, clean if Q Check the X-axis, Theta-axis and Z-axis FFC cables for eracks, incorreet positioning, damaged edges
necessary. or damaged connectors,
Inspect sample introduction components and record any required maintenance in the Service O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
Engineer Comments and notify the customer as the required actions required. rinse station to the pump and from the pump to the waste/rinse bottles
y/thurd the instrument operating conditions in the ICP-OES Status Results Table.
Q/ Replace the polychromator purge filter. AVS 4, 6,7
B/Rewlm:e the radial pre-optics window B/Senion NOT Applicable
Replace the axial pre-optics window for SVDV and VDV instruments. O Replace valve rotor seal
Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet O Check fittings for signs of leaks

minimum specifications.
Replace air inlet dust filter,
O Replace high capacity air inlet dust filter element if installed, ~&

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

& Remove and clean instrument water inlet filter. Instrument Aglusmen[,
Agilent Water Recirculator & Check position of Zn peak, adjust if required.

f Check Argon Ratio, adjust to specified value if required.
N . 5 . - . Perform Detector Calibration.
& Drain eooling fluid and remove any particles from the chiller reservoir g i’
&7 Remaove, clean, and reinstall water inlet metal mesh filter if present. P/ btuirit fustiimant Ot tratior:
= : N " i o ,D/ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -

@ Re fill with Polyclear Plus cooling fluid. Post PM

Clean the cooling system Alr filler and the condenser. ’D/Fnr systems using ICF Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
ﬂ Subsystem Communications Test

Air Flow

O Section NOT Applicable

Issued: 4 March 2021, Revision: A.01 Copyright © 2021 Agilent Technologies Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
Page 3 of 8 Page 4 of B
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J
@ Water Flow
A" Gas Flows
" RF Generator
" Camera Test
lz/ Optics Test
)z/ Nebulizer Test
Instrument Performance Test Results Table
Note: These measurements do not form part of any specification and are for reference only.
Pre PM Check Post PM Sensitivity Check
Radial [ Axciat + Radial | Asiar*
Zn 213,857 nm SRBR | 4449 4 | 350 #1819 ]t
Mn 257.610 nim SRER 14151 | etisd} 1194 | Tkl g
Al 306,152 nm SER 14 1%} 3.} 3.5
K 766.481 nm SBR 53 Wy 9.} L

* Axial result is not applicable for GE016AA, GBO12AA Radial View instruments.

Instrument Test Results Table
Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test Prss
Air Flow Pass
Water Flow [
Gas Flows el
RF Generator %73
Camera Test Pt
Optics Test PBst
Nebulizer test e
[ Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 5 of 8 '
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- Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist
Part description Part Number | Product /Model # where used | Quantity
= P GEOL0A, GBO11A,
Axial Pre-Optic Window Ga010-63014 GB014A/GBOL6A ]
Radial Pre-Optic Window GROID-G8015 All 1
Folyclear Plus Cooling Fluid G3292-80012 Agilent Water Recirculator -
Purge Gas Filter GHO10-60136 All |
Alr inlet filter GROO0-GA00Z All ]
High Capacity Air Filter GBO10-60188 Optional -
Rotor seal for 8-T port valve for 4 =
AVEST GEAS-B0002 GRABIA/GRADS -
Rolra‘)r seal for 4 port valve for GB493-60002 GE493A -
AVE4
Rinse solution to rinse station
2 Bmmm 1d x 1m GE410-80123 5Ps 4 -
Barb connector 2.5mm-1.5mm 1D GBA10-80124 SPS4 -
}’\'C waste tubing 8mm od x Gmm GB410-80122 PS4 i
id, 2m
A Parts may be req from stock:
X axis drive belt 5410047500 Sps3 =
Z axis drive belt 5410047400 5Ps3 e
Peristaltic pump tubing, PYC _
SolvaFlex, 3 bridged, SEptae i
Restore system
For HF applications, ask the customer to reinstall their sample intreduction system,
Leave system in an idle state: on and purging.
Guidance: If the PM service is performed prior to a gqualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.
Service Review
;:’ ffix the PM sticker to the system or instrument loghook based on the customer's request,
Complete the Service Engineer Comments section below if there are additional comments.
Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page Tof 8
N
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- Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES ]
Pr Checkli )
1CP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.
Measurement Standby Mode Flasma On

Mains Voltage 115-1% YAC JLERAL VAC
Mains Current [IEAL] A 1.1%% A
Instrument Temperature YR *C 11.5 *C
EF Air Flow (sensor speed) &0 Hz .0 Hz
Plasma Exhaust Temperature No measurement Es0 Ll v
Water Flow Oscillator No measurement 103 L/min
Water Flow Detector 0.00 Lymin .43 L/min
Water Inlet Temperature 4.1 “C ni °C
Polyehromator Temperature 160 < 150 G
CCD Temperature b9 b i -3 °C
Thermal Stabilizer 4.0 °C 140 °C
Argon Supply Pressure Ly .15 kPa L1493 kPa
Purge Gas Supply Pressure®l b4y kPa 655, 43 kPa
Option Gas Supply Pressure® | = kPa = kPa
Nebulizer Flow No measurement 030 L/min
Nebulizer Back Pressure 1 No measurement 1y 0% kPa
Plasma Gas Flow No measurement 15,00 L/min
Auxiliary Gas Flow No measurement 1.20 L/min
RF Power No measurement 11013 w
RF Supply Current No measurement q.1%3% A
RF Supply Voltage No measurement 194600 V v
*1 If option installed

Issued: 4 March 2021, Revision: A.01 Copyright ® 2021 Agilent Technologies ]_/

Page 6 of 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

@ Review the service and any test results with the customer,
If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 1Q records.

Service Engineer Comments nal

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

Other Important Customer Web Links

How to get information on your product:

O Literature Library - http.//'www. agilent. d icp-oes/icp-o pst /51 10-icp-
oes#literature
O Need to know more? - hitp,//www.agilent. com, Il
Q Need technical support, FAQs? - hitp.//www. agilent.com/en-us, t/landing/icp-oes
O Need supplies? - www.agilent.com/chem/supplies
Service Completion
Service request number __®0C0%5331F  Date service completed on lizlat
\ \
Agilent signature Nliow L G Aphom O\—ncc*m?1i

Document part number: GRO14-90075

Issued: 4 March 2021, Revision: A.01 Copyright ® 2021 Agilent Technologies
Fage 8of 8
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T%opoﬂ Summary
Instrument Model Agilent 5100/5110 VDV ICP-QES
Instrument 10 GEDT1AIGEDTSA
Instrument Serial Number MY 15030001
Software Version 7.3.1.8507
Firmware Version 3442
Tested By Mukoon L.
Test Completed On 127902021 9:14:50 AM
Result Summary
Subsystern Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Genaratar Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Fass
Sensitivity Test Pass
Precision Test Pass
Page 1of4
'
wnmslualugu
Sensitivity Test Pass
Radial
Element Wavalangth Specification  Method  Ratio Standard Blank
As (188.980 nm) 2460 SRBR 167.2 11313 42.4
Se (195.026 nm) 2410 SRBR 1191 11771 Ba.zZ
Zn (212.857 nm) =1421.0 SRER 40823 489082 148.6
Pb {220.353 nm) =450 SRER 1811 2582.8 1726
Mn (257 610 nm) = 3518.0 SRER 114152 2650022 5368
Al (396.152 nm) 234 SBR 7.8 489828.0 5676.5
Ba (493408 nm) 2340 SBR 1161 19990414 170865
K (766491 nm} z18 SBR 53 101078 4 16104.6
Auxial
Element Wavelength Specification Methed  Ratio Standard Elank
As (188.680 nm} = 208.0 SRER 2528 3z214.2 1474
Se (196,026 nm) z158.0 SRER 2182 38387 222
Zn (206.200 nm) 22340 SRBR 12033 140461 1337
Zn {213.857 nm) = 1743.0 SRER 78551 1713231 4729
Cd (214,438 nm) 24227.0 SRBR T054.9 129538.3 3354
Pb (220.353 nm) =3200 SRBR 57 132182 566.2
Mn (257610 nm) = 106825.0 SRER 30684.7 1314844.0  1807.4
Cr (267.716 nm) = 1048.0 SRBR 44421 174420.3 15151
Cu (324,754 nm} =180 SBR 50.7 3T4B03.6 T248.0
Al (356.152 nm) =60 SBR 187 2789153 16780.4
Ba (492408 nm) 2 60.0 SER 2097 10895856 6 517283
K {TB6.491 nm} 2240 SBR 388 1963197.5 407466
Page 3of 4
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Resolution Test Pass
Element Wavelangth Specification  Width
N (174.213 nm) £9.40 727
As (186880 nm) =820 B.23
€ (193.027 nm) =11.50 826
Me {202 032 nm) =8.20 G642
Cr (206,158 nm) £13.40 927
Zn (213857 nm) =870 BT
Pb (220.353 nm) <950 712
Co (228,515 nm) $17.20 11,88
Ba (230424 nm} £840 7.38
Mn (257610 nm) 513.30 g.52
Mn (260.568 nm) = 2030 14.30
Cr {267.716 nm) =100 799
Cu (324.754 nm) 22500 19.05
Cu (327385 nm) =14.20 11.32
Sr (338.071 nm) <3350 2439
Ba (455403 nm) =44.00 3388
Sr (460.733 nm) = 36.00 17.38
Ba (483,408 nm) =36.00 25.53
Ba (614.171 nm) <4200 2499
Ar [B75.283 nm) =74.00 5948
K (765481 nm) = B0.00 8527
Page2old4
.
enmslunlugy
[ Precision Test Pass
Radial
Etement o d
Walue % RSD
As (186,880 nm) £260 0.81
Se (196.026 nm) = 260 121
2n (213857 nm) =150 039
Pb (220.352 nm) =260 041
Mn (257 810 nm) =150 045
Al (396152 nm) =150 041
Ba (493,408 nm} 5150 0.51
K (765.491 nm) =150 0.36
Aial
Element p Il red
Value % RSD
As (185 980 nm) =150 0.51
Sa (196,026 nm) =150 a73
2n (206 200 nm) 2150 0.30
Zn (212,857 nm} =150 0.ar
Cd (214 432 nm) =1.50 036
P (220,353 nm} =150 028
Mn (257610 nm) =1.50 083
Cr (267.716 nm) = 1.50 030
Cu (324.754 nm) £1.50 0.54
Al {385.152 nm) s 150 D45
Ba (493,408 nm) =150 064
K (766451 nm) =1.50 0.56
|
Page 4 of 4
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Report Summary
Instrument Madel
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Agilent 510045110 VDV ICP-CES
GBOT1AIGEO15A

MY 18030001

7.3.1.8507
2442

Mukaon L

12/9/2021 12:55:49 PM

Result Summary
Subsystem Communications Test Skipped
Alr Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve Systemn Test Skipped
Resolution Test Pass
Sensitivity Test
Precision Test fes
Pass
Optics Test Pass
Radial Axial
Intensity 5296135 5755042
Wavelength  737.212 Tara12
Page 1 of 4
'
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Sensitivity Test B Pass
Radial
Element Wavelength Specification  Method — Ratio Standard Blank
As (188 980 nm) =480 SRER 154.8 12423 58.5
Se (186.026 nm) =410 SRER 117.4 12596 a7.0
Zn (213.857 nm) 214210 SREBR 4182.8 524026 155.3
Pb (220.353 nm) 2460 SRER 196.4 28142 179.8
Mn {257.610 nm) 235180 SRBR 116936 281210.9 5476
Al (396,152 nm) 234 SBR a7 55103.6 58628
Ba (493 408 nm) 2340 SER 1254 2152816.9 170322
K (785.491 nm) z18 SBR 57 107906.7 16079.8
Axial
Element Wavelength  Specification  Methad  Ratio Standard Blank
As (188 980 nm) z208.0 SRER 2975 4054.8 170.4
Se (196,028 nm) z158.0 SRER 2602 47349 298.5
Zn (208,200 nm} 2340 SRER 1305.9 181623 150.3
Zn {213.857 nm) = 1743.0 SRBR 89207 2008156 5047
Cd {214.438 nm) 242270 SRER 7958.3 148327 5 350.4
Pio (220,353 nm}) 23200 SRER 806.7 152445 5E4.0
Mn (257 810 nm) = 10825.0 SRER 34460.5 14930828 18725
Cr (267 716 nm) = 10480 SRER 50186 198000.6 15326
Cu {324.754 nm) z19.0 SER 575 4236837 72486
Al (398152 nm) =860 SBR 185 320004 8 154414
Ba (483.408 nm) zB0.0 SBR 2333 118828154 507145
K (7T65.481 nm) =240 SBR 446 22189744 486579
Page 3 of 4
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Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) =5.40 722
As {188 980 nm) =820 815
C (193.027 nm} 511.50 B22
Ma (202.032 nm) =820 §.33
Cr (208.158 nm) =13.40 821
Zn (213.857 nm}) =870 B.87
Pb (220,353 nm) =850 7.02
Co (228 615 nm) =17.20 11.81
Ba (230.424 nm) <840 7.45
Mn (257 610 nm) £13.30 9.49
Mn (260.568 nm) =20.30 14.18
Cr (267.716 nm) =11.00 780
Cu (324754 nm) = 2500 1892
Cu (327,395 nmy) = 1420 11.32
Sr{338.071 nm) =33.50 24.29
Ba (455 403 nm) = 4400 3368
Sr (450733 nm) = 36.00 17.64
Ba (493,408 nm) £36.00 25.56
Ba (614.171 nm) =42.00 24.75
Ar [B75.283 nm) £74.00 59.18
K {786 4581 nm) = 80.00 §5.19

|
Page 2 of 4
.
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[ Precision Test

Radial

Element Wavelength Specification Measured
Value % RSD

As (188 880 nm} =260 1.38
Se (196.026 nm) =260 [vR=]]
Zn (213,857 nm) 5150 0.38
Ph (220,353 nm) £280 0.44
Mn (257.610 nm} =1.50 043
Al (386,152 nm) =1.50 0.38
Ba (493,408 nm) 51.50 066
K {765.491 nm) 5150 0.36

Aoial
Element Wavelength P d

Walue % RSD
As [ 188.880 nm) £1.50 061
Se (198.026 nm) <150 0.52
Zn {206.200 nm) =1.50 0.36
Zn {213.857 nm) = 1.50 033
Cd (214.439 nm) =150 .41
Pb {220.353 nm) =150 .36
In {257 610 nm} £1.50 074
Cr (267.716 nm) =1.50 0.25
Cu (324.754 nm) £1.50 0.71
Al (396152 nm) =1.50 0.44
Ba {453,408 nm) =1.50 073
K (768481 nm}) =150 0.97
Page 4 of 4

enm3lunlugy



Tiepnrt Summary

Instrument Maodel Agilent 51005110 VDV ICP-OES
Instrument ID GBI1IAIGEDT1SA

Instrument Serlal Number MY 18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Mukoon L

Test Completed On 12/3/2021 1:34:10 PM

Result Summary

Subsystam Communications Test Pass
Air Fiow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advancad Valve System Test Skipped
Resoiution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
0% Air Flow (relative T5% Air Flow (relative
speed speed)
15.00 15.00
Water Flow Test Pass

RF Water Flow(Limin)  Camera Water Flow Water inlet Temperature
{Lfmin) “Ch
188 1.36 17.18

Page 10f2
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CrossLab

From lngzght to Duiceme

Agilent 55 240 280 Series Atormnic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Note: Whike non-current production A& instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference

For more information about Agilent Technologies services please visit our web site using the
following URL  http://www.agilent com/en-us/services

Introduction

Customer Information

1 Custormers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available 1o the engineer while performing the preventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this
service,

4 If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

Revisor: 10.00. Issuad Novernber 2021

Gas Flows Test - Pass

MNebulizer Actual Flow — Back Auxiliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
070 0.70 203.80 2.00 1.99 108 66
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Targst Flow Pressure
2.00 200 11388 18.00 17.83 24.24
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141.475
RF Oscillator Test Passed
RF Oscillator Frequency 25874
(MHz)
Waork Coil Current (A) 45931
RF Power Supply Current (A} 2.000
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5.261 Passed
Dark Gurrent Test 5000 0734 Passed
Array Test 5 0.024 Passed
Lineanty Test a.118 Passed
Page20f 2
.
enmslunlugy
Agilent
CrossLab

Instrument Preventive Maintenance Checklist
Fiem g to Duzang

Important Customer Web Links

»  For more information sbout Agifent Technologies serices, please visit our website using the
following URL: http:/ fwww_agilent com/en-us/products/crosslab-instrument-services/ service-
repair

» Toaccess Agient University, visit httpe//www.agilent. com/crosslab/university/ to learn about
training options, which include onling, classroom and onsite delivery,
A training specialist can work directly with you 1o help determine your best options.

= A useful Agilent Resowrce Center web page is available, which includes short videos on
mai e, quick lists of cor les for new instruments, and other valuable information
Check out the Resource Page here: hitps//www.agilent com/en-us/agilentresources

+ NMead technical support, FAQs, supplies? = visit our Support Home page at
httpfwww.zgilent. comysearch/support

= et answers. Share insights. Build connections:
Join the Agifent Community at hitps.//community, agilent. com/welcome

Service Engineer’s Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visil.

s Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

=  Only select those pages that relate to the system or module being serviced.
o Complete empty fields with the relevant information,
» Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v™

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

» Complete the Preventive Maintenance service in the order of the tasks listed.
« Complete the Service Review section together with the customes

« Complete the fields for page numbers at the foot of each selected page

« Complete the total number of pages field in the Service Completion section

»  Ask the customer to sign the Service Completion section including the customer's and your
signature.

This information is subject to change without notice.

Revision 1000, Issued. November 2021
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Instrument Preventive Maintenance Checklist

Instrument Mai

System Information
QO Check this box if an instrument cenfiguration report is attached instead of completing the
table.

Instrument System Name and 1D

Instrument System Site and
Location

240%s BRS
United finalyst and Ewngineering Consutant

List the Serial Numbers of each
Component

W4 V360000

List System Compeonent Product Numbers

[CRRYEL

ra

Preparation, rmance checl

Revisian 10.0¢
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instrument Preventive Maintenance Checklist

applicatle
ﬂ Review and confirm instrument configuration data in SVD
lj Confirm power supply voltages using the SVD Power Supply diagnostic.
d For Dual Bearn instruments - Confirm REC frequency using the SVD RBC frequency
diagnostic.
[ﬁ Check the burner adjuster controls for complete and free movement. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.
d Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
Lamp selector
O ABA W%
@ Check that extemal optical surfaces are clean — Clean or replace as required.
@ Use svDand perform Mono Wavelength Correction.
Ei Use SVD and perfarm Slit Calibration.
& usesvDand perform Grating Squareness Diagnostic.
d Use SVD and perform Zero Order Offset/Mono Correction.
@ Use SvD and perform Wavelength Repeatabilty

Ei Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age

ﬁ Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

@ Aglent Technalogies, Inc. 2021
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Instrurment Preventive Maintenance Checklist

Q agilent A4 safe operation flow chart inspactions (to determine if the PM can be performed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

m' Discuss any specific issues with the customer before starting.

O For HF application systems, if standard sample intraduction system was not installed, ask
the customer ta install it. W1

ﬁ Review the instrument logbook for recorded problems and comments,
Save instrument control settings before starting the procedure.

ﬁ Perform a general inspection of the system for cleanliness,
Check for proper installation of parts, assemblies, sensors ete.

El Check system for reguired installation of components, settings as defined by current
Service Notes

ﬂ Check for required firmware updates and verify with customers if they would like them
installed.

& usesvDto perform a Full Wavelength Scan for Cu HCL - “As found test_1"
Ej Perform a Basic Cu ABS test - "as found test.2"

d Print the Details page or screen captures of the test results and attach 1o the end of this
checklist

Revisan 10000, issved November 2027
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Sample Introduction and Atomnization

EI' Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type

Instrurment Preventive Maintenan

@ Clean the burner slat with & clean white card.

E‘f Check the uniformity of the slot width,

ﬂ Clean the bumer if required.

ﬁ Change the burner o-ring.

d Clean the nebulizer, spray chamber and liquid trap.

Ef Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Check that the pressure relief bung releases readily.

@’ Change c-rings on the fuel and oxidant delivery barbs
Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
Refill liquid trap and check that overfill drains freely into the drain/waste tube

Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

ﬂ,Check and clean the igniter electrode

Gas handling components and safety interlocks

O Pressure test for leaks

'|ﬁ Leak test gasbox internal components and connections

é Check safety interlock status and operation using the SVD interlock monitoring diagnostic.
Analytical performance for Flame systems

Ei Ignite a flame.

H Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute,

|ﬁ Optimize the instrument ready to perform Cu sensitivity test.

& Create a manual method to perform a Basic Cu ABS test - "Final Performance Testing

lﬁ Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revision 1000, Issued November 2027

& Agikent Technologies, Ine. 7021
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

ﬁ Section not applicable

Electronic components

O Review and confirm instrument configuration data in SVD
O confirm power supply voltages using the SVD Power Supply diagnostic.
O Run SVD tests to exercise all motar drives over the full range of their travel:

0 Monochromator drive
O Slit drive
0 Lamp selector

Optics components

O Check that external optical surfaces are clean - Clean or replace as required
Q use 8vD and perform Mono Wavelength Correction.

O Use sVD and perform Slit Calibration.

O Use VD and perform Grating Squareness Diagnostic.

1 Use sVD and perform Zero Order Offset/Mono Correction.

O Use VD and perform Wavelength Repeatability.

O Physically inspect selected HC lamps {customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due

toage.

O Inspect the GTA workhead gas hoses and connections for leaks.
O Pressure test for gas leaks

Q I the cooler system is accessible (stand-zlone) check for correct operatian and
coolant/waler level — this includes any temperature and pressure settings plus filter
cleaning {air flow and water)

O Inspect the GTA workhead water hoses and connections for leaks.
QO Check all graphite components and replace if necessary.

Feentsion: 70.00, tssued: November 2021
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O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing,

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes

O wash the T-piece under a tap with a strong flow of water

O Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

O Reassemble.

Eﬂ/Secrmn NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,

The following maintenance requirements are suggested to maintain the performance of the
autosampler,

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

Q Cleaning the autosampler cover panels with domestic window cleaner.

O Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from furmes..

O Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors,
NOTE: The autosampler requires no extra lubrication throughout its lifetime.
Far further details refer to the SPS 4 service manual GB410-20050.

lﬁ Section NOT Applicable

O check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension

O check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. |f pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CSinto the well,

O check the autc-sampler ability to find tube positions - Calibrate if required.

0 Clean the exterior surfaces of the sccassory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Resimion 1000, Issued November 2021

CrossLab
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Instrument Preventive Maintenance Checklist

a Tube
3 Electrodes
0 Shroud
O Check and clean the end windows on the workhead,
Q) Check safety interlock operation,
O Optimize the instrument ready to perform Cu sensitivity test

O Runthe sensitivity test for a 25 ppb copper sample and record the results in the results
table,

PSD autosampler accessory for Furnace systems

Q) section NOT Applicable
O Check condition of the PSD capillary - replace if necessary

O check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

O Change PSD rinse battle o-ring.
O Check and clean the rinse vessel.

O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel

O Ensure that the waste vessel is suitable for use with the furnace system,

O section NOT Applicable

O Re-torque screws securing the hubs, presser arms and pump rotors.

O Adjust each roller 5o that it rotates freely

O Wipe clean the pump rator rellers and pump bands with a dry clean cloth

O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

O Remove the pump madule rear cover and chack for the incursion of liquids and any signs of
COMTasian.

O Re-torgue the nuts that fasten the motor mounting plates to the chassis.
O check clips securing the diluents holder and replace if necessary.

O Dbisconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, lssved Nowvernier 2021
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O Section NOT Applicable
E’ Inspect VGA gas supply hose.
Inspect/replace VGA pump tubing
@,Check low gas pressure interlock setting— adjust if required
El’ Check precision orifice gas flow setting — adjust If required.
B’Check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warr water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents. NI

UHrAA lamp accessory (external)

m,SecHon NOT Applicabie
O check the condition of the power cable,

0 Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System
O 1f you have altered the customer’s instrurmentation during the course of PM, restore to the

original status to allow the customer to conduct their normal activities (e.g., reload the
customer's method )

Guidance

If the PM service is performed prior 1o a qualification service, then use the qualification procedura
as a guide for final instrument set up and checkout.

Rewvsion: 10.00, Issued Novernber 2021
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Service Review

Instrument Preventive Maintenar

& attach available reports/printouts of all tests to this documentation.

E’ Record the Preventive Maintenance service activity in the customer's records/logbook.

E' Update/reset instrument maintenance counters as apgropiate. .

Affix the PM sticker to the systerm or instrum
ﬁ Complete the Service Engineer Comments s

B’ Review this service, parts replaced, and test

ent loghook basad on the customer's reguest
ection if there are additional comments.

results obtained with the customer,

If the instrument firmware was updated, record the details of the change in the Serice

Engineer's Comments box or if necessary, in

the customer's I records,

Test Results
Expected Test
Test Description Result Actual Test Result
Flarme optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% o ) 47 "lI:__ o
Flame performance test with 5 ppm copper samgls
Air facetylene, mixing paddle removed Abs value > 0.5 0. L)
E a'.a-:e'.',’-ere. mixing paddle installed. 10 replicates HASD<1.0 0.4
Deuterium fumace optics PMT Gain test
Fc( cc\:De-r_ar_324.a nem, 4 mA, 0.5 nm slit width = 55%
fumace test with 25 ppb copp (324.8 nm)
Precision %RSD S40% -
Abs value 2015 -
Zeernan furnace analylical performance: 26 ppb copper sample (327.4 nm)
-P-'ECISIDH %RSD =40% -
-Abs value =070 -
MSR% o 270% -
fs VAR-1 et Rbs. 0.2 flos 0.2156 Res

CrossLab

From Iasigh 1s Duaceese

Service Engineer Comments (optional)
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Instrument Preventive Maintenance Checklist

Service Completion

st number 440

\Eav\ag\mm S

13

Senvice req

Agilent signatura

Total number of pages in this document

2% Jan 2022

Date senvice

wihawan A.

Customer signature
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

F 7 PM supplied 7

Part Description Parthumber | | oro used Consumable | INSUUMENt-TYE

Test Solution — Cu Sppm 1 50 55 140 240 280

solution 6610020100 50 55140 240220 PM supplied Cormmon

Test Selution - Blank sclution §190-7001 50 55140 240 280 PM supplied Common

Copper, 1000 ug/mi, 100m| 5190-8279 50 55 140 240 280 " Common

Kit, Mk 7 C-rings, aquacus, . o i 7

complete set 9910092400 50 55 140 240280 PM supplied Flame

Organic Kit 9910093500 50 55 140 240 230 P supplied Flame

Wire Mebulizer Cleaning 9910024700 50 55 140 240 280 cansumable Flame |
1

Tubing-Cagillary 5td Nebs 09710024800 50 55 140 240 280 eonsumable Flame |

Capillary Tube Hivac Neb (3) 55 140 240 2 A

{organics only) 0970044000 50 55 140 240 280 consumable Bl

Glass impact beads (5/pk} G010025700 | 5055140 240 280 consumable | Flame

Teflon impact beads (5/pk): P, - o

(orpanics only) 9970053300 500 55 140 240 260 consumable i |

Burner cleaning strip {100/pk) | 9910053900 50 55 140 240 280 consurnable Flarne

Window Uvsiica —round | 5010082600 | 5055140240280 | M supplied

[right side) Common

Window UV zilica - ik pre o i |
rectangular (lft side) 2070082500 50 55 140 240 280 P supplied Barrrnon. |
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Common

Pad adhesive window o1 . ied

{rectangutar) 4910012800 50 55140 240 280 P supplied Comman

Electrode ki r) (DZ) 6310003400 GTA1Z0 P supplied Fumacs

Shroud (DZ) 6310003100 GTAIZ0 PM supplied Fumace

Zeernan electrode kit {1 pr) 6310003500 GTAIZ0 PM supplied Fumace

Zeeman shroud B310003600 GTAT20 P supplied Furnace

O-ring PSD rinse bottle 6910025900 PSD120 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer,

Agilent
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SVD Results Report ar
VARIAN
sorilD  Didtnostic Start Tinie:28/101/2022 848167 AM  Diagnostic End Time
Customer: UAE Service Engineer: Kanyakom S
Address: Contact Details: 026376363#1

Instrument Configuration

Configuration:
Serial Number: MY13180001 Turret Type: Automatic
Instrument Model: Varian AA14012400280  Number Of Lamps: 4

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA: Faise
Optics Type: Double Beam

D2 BG Correction Fitted: True
Boot Block Version: 1.08

Mono Type: Automatic
Gasbox Type: 'Y" Gas Box
Auto Burner Adjuster: Faise
Mains Frequency: 50
Firmware Version: 2.11
Photomultiplier Type: Normai(80Gnm}
PWB Version: 45

EEPROM Data:
Instrument Run Hours: 48968684
Zero Wavelength Offset: 30.071
Monao Correction: 0.755

Flame Hours: 23619.166

D2 Run Hours: 38038.500
D2 Serial Number: not set |
D2 Install Date: 01/01/1870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Frequency:
Averaging Period: 300
Datapoint Count: 20
Uppg: !;gmlt Hig L e Freq ¥
: Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
48.00 50.00
Result: Passed
3 *:52:26 SVo Report
oSt " mnm":'fil”ms.im



Power Supply:

Averaging Period: 3200

Datapoint Count: 20

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.80
Lamp Alignment: RG]

Lower Limit (V) Actual (V) Upper Limit (V) Result: %L s
) amp Screw "Y' Lamp Screw
12.00V Rail 10.80 12.20 13.20 -
Sample Posk: [T ] Sampie Peak: [OE5E ]
-12.00V Rail -12.20 -11.90 -10.80 m N =
5.00V Rail 4.50 5.01 5.50 .m. \
310.00V Rail 279.00 _ ' 4 2 i —
) I : 000 24100 B0% Samp) . Y a0t 53,.,; N
Fas i e \
Upper Limi; o Upper Limit
RefPt 1 RefPt 2 Ref Pt 1: RefPtL2:
0,680 5
Ehf |00 (EEEDE o |
X Lamp Screw Result: Y Lamp Screw Result:
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:
Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:
Zero Order 010 0.00 010
First Order 324.45 324.75 325.15
Second Order 549.23 649.52 649,97
Report Generated At:  ZED1/2022 9:52-26 AM 2 svo Mﬂ Report Generated Al: 28012022 §:52.26 AM 3 EVD Resygs Aeport
I.ﬂflﬁ"??ﬁlﬂ‘l ‘IJ lﬂnﬂ"ﬁ"&lﬂ ‘IJ
Wavelength Repeatability: Mechanical
Lamp Used: Copper Lamp Current{mA): 4 Wavelength Drive:
Peak Used{nm): 324,750 Slit Width(nm): 0.2 | Passed |
Connected to Socket: 3 Slit Height: Normal - -
Slit Drive:
Lamp Alignment:
Lower Limit(nm) 324.763 324882 Upper Limit(nm)
(Aroach from Zaro Order) Aol fom Wi Turret Drive:
Sample 1; 324.823 Sample 2: 324.823 .m
Sample 3: 324.823 Sample 4: 324.819
Auto Burner Adjuster Drive:
Sample 5: 324818 Sample 6: 324.819
Untested
Sample 7: 324.818 Sample 8: 324.819
Sample 9: 324.818 Sample 10: 324.819 Miscellaneous
Mean: 324,821 Standard Deviation: 0.002 Signal Processing Linearity:
Result: m Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Result:
S0 114 260 297
st o4
2 208
s s o
s4 825 913 1008
ss 175
s6 2498 2783 2053
s7 4347 4724 5313 | Passed |

Report Generated Af; 28012022 8:52.26 AM

4 SV Rgsuits Report

onNfT ALY

Interlocks:

Burner Fitted:

N20 Burner Fitted: ISR

Flame Shield Closed:

Gas Control Fitted:

Pressure Release Bung Fitted: [IIICGrH
Liquid Trap Fitted:

Flame Detect: IIELLE

GCU Active:

Oxidant Pressure: [IETITN
Oxidant Changeover:
Ignition: IECIEE

Report Generated Af:  28/01/2022 05226 AM & SVD R %
lanMy r;:ﬂ? ]



Auto Lamp Recognition:
Lamp 1: 12 - Chromium (Cr)
Lamp 2: Uncoded Lamp/Not Connected Lamp 6: Not Supperted
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 87 - Silver/Cadmium/Lead/Zinc{Ultr44) (Ag/CLamp 8:INot Supported

Lamp §: Not Supported

Result:

GTA Temperature Monitoring:

Notes:

Signatures:

C\’\c,._\—:. o, Viaw | & 28 Jown 2022

Ka.n_\ga'kom S. 9y Jom pom

UAE Date Kanyakom 5. Date
Report Generated At:  2801/2022 9:52:25 AM B SVD Rai Faport
lnNAMIA? ]

Sequentlal by time report 28/01/2022 12:22 PM SpectrAA
Page 1of1
Analyst
Date Startad 2B01/2022 11:04 AM GMT. 280112022 4:04 AM
Worksheet As Hydride
Comment
Methods Az
Computer name  HEWM212
Berial Numbar: MY 13180001
Method; As (Vapor)

Sarmple ID Exp Abs HRED  Mnan Abs
g 10 ppt 022 11 0215

Readings

0.2188 o 0.2150 02145 02125 2810112022

'
wnm3lualugu

Sequential by time report 28/01/2022 11:03 AM SpectrAA
Page 1 of 1
Analyst
Date Started 2BA1/2022 £.55 AM GMT. 28/01/2022 2.58 AM
Worksheet PM 2-01-2022 01-Sertivky test
Comment
Methods Cu
Compuler name  HEM212
Serial Mumbar:  MY13180001
Method: Cu (Flama)

Sarpke D Exp Abs WASD  Maan Abs
Cu s ppm 0.500 04 05004

Reaings

0.5042 0.5002 0.4579 05006 0.5021 0.4830

0.501% 05004 0.4586 04596 2800112022

.
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SPC Calibration Center

iﬁﬁﬁﬁ& Certificate of Calibration

SERT

Part of DKSH Group

RSCAISTIS 17028
prretley
Equipment: CONDUCTIVITY METER Certificate Nao.: 24210021
WMadel: Labass Issued Data: 28 March 2021
Sarial No. (or ID.): 16300356 Job Ma.: KSPR2104894
Manufaciurer: 51 Analytics Paga: 1aof 2
Electrode Serial No. 160T00ET Model :  LF413T Brand : Sl Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10280 Thailand
Environment Condition: Temperature 23 °C + 2 °C
Hurmidity 50 ®RH 3 15 %HRH
Calibeation Place: Environment Laboratory, SPC RT Co., Lid.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibeation By: Mr.lmran Ama
Calibeation Date: 29 March 2021
The Method used: In house method, SPCC-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability: This cartificata is traceabla to the CRM maintainad by DAkkS/DKD calibration laboratary

through Radiometer Analytical Co., Ltd. Certificate Mo. 1561, 1515, 1377

SeRT o4

1S wadd ondf diffa
SPC RT Co.,

/ﬁfﬂwr\?ﬂ)‘;

(Mr, Imron Ama)

{Mr. Dumrong Boaonsopan)
Authorized signatory
1 1t provides Iracaabiily of measuramant Lo i

Person in charge
Thin cartificale i Bsued the units af measunenant acconding to the Intematonal System of Units
national standard or ather recognized national standard labor nes.
The measurement uncertainty stated is the expanded uncertainty which is oblaned from the standard uncertainty multipliad by ®e covarage factor (k=2) o
prordda a level of confidance of approximataly 85%. If Is determingd in accordance with ®ha Guide fo Exprassian of Uncertainty in Measuremant (GLW).
Thess resulis may ba atfected by deviatons from speciied condifians. Tha rasults relate only o tha flams tasied, calibrated or sampled, Tha repart shall not be
reproduced excapt in full withaut approval of SPC RT Co., Lid

ubén ianfd o d dofa

B¢ AT £, LD

md 00003 114 Yow e 7 U 10T ERIT das i TS 10280

Bronoch 00003 1734 B ‘Wechisahamaaind 5T Sukfured || Bangohak. Presnaneng. Bangeok 10260 Thalkand
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SPC Calibration Center

Part of DKSH Group
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Certificate Mo.: C24210091 Page: 2of2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration . Coverage Factor .
Conductivity Solution Reading el {k) Hiesn (=)
24.97 uSicm 6.7 wSicm -1.73 uSicm 2.00 0.52 uSiem
1408.3 pnSlcm 1439 wSfem -30.7 uSlcm 2.00 e pSfem
111.31 mSicm 1124 mSicm -1.09 mSicm 2.00 0.58 mSfcm
After Adjustment; st 14083 pSicm
Standard Unit Under Calibration Caoverage Factor
Conductivity Solution Reading ey (k) thceranty (+)
24.97 uSiem 25.8 uSlem -0.83 uSilcm 2.00 052 uSiem
1408.3 uSicm 1410 uSicm 1.7 uSicm 2.00 78 uSfem
111.31 mSlcm 110.1 mSicm 1.21 mS/cm 2.00 0.58 mSicm
The End of Certificate
Vv s ol e

wnm3lualugu

SPLC-FM-C24-D6: 23 Nov 2020

Calibration Report

Certificate No.: 220178200101
Equipment: BH Meter Resoltion: OMpH  ; 1mv
Manutseturer:  METTLER TOLEDO Modst: SavenSasy pH
Serial No.: 2580 Type: Bench mp
0ot UAEWAT 0102553
Date of Calibratien: 1 March 2022 Page2of 6
Loeation: Chamical Calteton Laberatnry, KATIDMAL FOOD INSTITUTE
Ermarnnenent Corditinn: Amblent Temperaturs: {235 £ 18 | °C Relative Humidity: (53 +6 |} %
Condition ef Equipmant: Geod Candiicn
‘Candition of this Results of Calbration
1.Calbration Method : diect By and certfied
rafurancs matarisl {CRM)
2 Refarence Standards | Canfied Reterence Matnrial
Instnaments Sasil |10 No, Manufacture Garfifigate No, Dus Date:
21 DC Vokaga Cakteaior 79007 Fuks BCL-21F-0BE7 24 Junw 2022
22 Digtal Thermemetar FTos007 Fuuke CC-GA0SER0T 0 Cotober 2022
23 Trarme-Hygre Mt HFLETHIOAHE PONPE QRZZ-0195 27 January 2623
Cartifind Refyrance Mutarisl Lot Wo, Manufacturar .01 ] Expire Dotn.
24 pH bufler 8,008 (Frimary pH bufter Schuion] Ta13m CPAchem PHZIELE 19 Aprd 2033
25 pH buffer 6,565 (Primary pH bufier Sohuton] Ta1340 GPAchem PHRITLE 18 Aprd 2023
26 pH bufler 10.01 {Frimary pH buller Scluson] Ta1342 CPACham PHEIOLS 19 Aprd 2052
&7 pH buffer 7,00 (Standand pH buer Solton) TasEdE CRAChem PHIDTLE 16 March 2022
3. This cersficatian & vacaabii in The ietmational Systam of Unit (S1 Unk)
39 Inswrumenss Ho.2.1 thaugh NSC-TISITIS 17025 Labaratary Accradiion of Caration No.00TS
32 Instruments No22 through 17028 L ¥ Mo.0081
33 Instrumeees No.23 through TISHTIS 17025 Labaratory No.n2ez
3.4 Corited Ruterance Masrial No. 24526 ¥acaabiola  Primary measurement meshod- Hamad call using calbramd
ragarate ond cardhe by GPAchem L b screched 155 17534
and IBOUEC 17025
3.5 Cenited Reterence Maserial No. 2.7 wacoabioda  BIM RN HIT Lot 30.04.2020; BIM Rf HIS Lot 28,05 2000; B
Fenfh HI-8 Lo 30,04 2020 BIM Rief HI-10 Lo 26,08 2020. The
praparaticn and idis
accradhad 1o 150 17034 and ISONEC 17025
4, This carsfe:
5. This date snd placs of eabration ank

s

F-CE-012 Resvision: 00 Date: 14-12-61

anansla MUAN

Calibration Certificate

Certificate No.: 2201793-001-01
Client name: UMNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Read,

Bangchack, Prakhanong, Bangkok 10260

Page 1 ol 5

Equipment: pH Metar
Manufacturer: METTLER TOLEDOD
Model: SevenEasy pH
Serial No.: 1231155210
1D No.: UAEWAT.010/2553
Order No.: 2201733
Operation No.: 2201793-001

Date of Receipt:

21 February 2022

s /W

{ Mr.Nuttapol Niyomehart I

Specialist, Division of Calibration Laborlh:ry

Date of Calibration: 1 March 2022
Calibrated by Mr.Pheraphat Tuanjit
Scientist
Date of ssue: 1 March 2022
for. B5%.

Responsible for the Technical Management Team

This Gartficate i issued in uml\‘lunu'ﬂ! the canditions uruu:miauu- granted try the Thai Pl Loborstory Accreditaton Scheme wnnun has assessed te

the ursite

reakznd ol
naonal standards laboratory. Thh o may not be nnmu..un atar i ot wneapt i the o wilthe approval i mnusal Foce Insitn

F-C5-008 Revision: 00 Date: 14-12-61 t Q N
.
Nfi
Calibration Report
Certificate No.: 220179300101
Equipment: PH Matar Resslution: 001pH ;1 mv
Manufacturer:  METTLER TOLEGS Modet: Seventasy pH
SerialMo: 1231155210 Type: Banch ep
LT UAE WAT 010V2553
Date of Calibration: 1 March 2022 Page 3 af §
Calibration Results:
1. Cabbration of pH Mater { Manual Temperature Compensation at 25 *C )
Noeninal oc iz ¥ g
B fmv ) - o [2m ) k)
[ a7 414 000 0.58 200
00 28580 6 200 058 200
40 177462 178 400 055 00
600 50159 58 .00 oss 200
.00 “anot [] 7.00 05 200
800 50,150 54 8.00 [ 200
1000 77483 AT 10.00 0z 200
1200 295812 296 1200 054 200
14,00 e -a14 14.00 [ 200
2. Calibration of pH Metar with Electrode. [ Marnasl Tampeenturs Compersaton o1 24 °C |
Equipmens: B Ekctde Typa: Combined Ewcirode
Masufacturar:  METTLER TOLEDD Mardal: InLabSolds
Serial No: 1186882 LT HiA
Performance of Electroda systam {Thrae-Point Calbration a1 g4, pHT and pH10)
Cnetifind Vahss Hsaruge Inclenior Hamion [ Uncartainty Covarags Fastor
B G (M) H my [epH) ik
4008 400 180 96.25 Q678 200
866 [ 16 oooTe 200
100z 001 162 66,13 00084 200
505 00 B

//a%”

F-C5-012 Revision: 00 Date: 14-12-61

2827

ad@sluaruan



Calibration Report

Certificate No.: 20179600101
Equipmant: Digital Tharmomates with RTD {pH Matar)
FResakiton: [ Mode:  SovanESasy pH
Serisl No.: 1ZI18E20 DNo:  UAEWAT.0IOV2553
Marwlaciurer METTLER TOLEDO
Date of Calibration: 1 March 2022 Pagadof 8
Location: Chemical Cabbration Laboratory. NATIONAL FOOD INSTITUTE
= Ambient Hg o+ 1
Relative Humidiy 3% + 2%
Condition of this results of Calibration:
1. Callbration Method : - Inhausa mathad; W-TE- ¥ ith standard
- Tha Caibration is datermined by paring L]
from & standard nesislance hermometer,
- The lemperature scale in use at this borstary i the intemational
Temperature scale of 1880 { TS-80 ).
2 Referance Standard Instrument :
Instrusmart Modsl Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PELT 0881 03-Jun-22 TISTR
Piatinumn Resistance Thermometar (PRT} S627A TTIRZ
Support Equipmant ; - Low Temperatue Bath (ISOCAL-G). Model Eurcpa-B Plus Basic, SN 4150272

Lo LFE
4 M 2oz

3. This certificats it raceable to imematonal Systsm of Units (31 Units).
4. This certificale was certified anly for the instrument we calbrated.

8. This resuft of found te a5 shawn on date

6. Canditicn of Calibrased Bem ;

Good
7. Resudt of Calbention E Witheut adjustment

D After adjustment

F.05.012 Revision: 00 Date; 13-12-61

wnasluuan

Calibration Report

Cartificate No.: 220179300101
Equipment: Digital Thermometer with RTD (pH Mater)

Resalution: LRI Model:  SevenEasypH

Sarial No.: 123115820 IDNa.:  UAEWAT 0102863

Manufactirar METTLER TOLEDD
Date of Calibration: 1 March 2022 Page Sof 5
Calibration point: 150, 25.0 and 35.0 C

Callbration result:

- The probe was immarnsed in liguid bath or dry bath to a minimum depth of 100 mm.

- Deacription of probe, moded : HNiA 2o Nia
Dimension of probe - Dimeter 4 mem. Lengh 100 mem.,
Sheath material : Suariess Steel
VUGt Reading  ('C) T Corruction Value (°C)
Tamparatura {C) iR
15.1 15.008 0.1 0.ose
251 25004 0.4 n.0se
LR 35003 0.1 noss

bate

= LUC" ; Unit Under Calibration

Tha repert uncariainty based
approximately 95 %e.

End

4 Marelzorn

factar ke 2 providing a level of canfidence of

F-C8-012 Revisior: 00 Date: 14-12-81

anasluauan

Calibration Certificate

Certificate No.: 2202097-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of §

Equipment: pH Mater
Manufacturer: HANNA INSTRUMENTS
Model: HI 2211
Serial No.: 08165345
1D No.: UAE.WAT.004/2556
Order No.: 2202087
Operation No.: 2202097-001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022

Calibrated by

Date of lssue:

Mr.Manas Somsak

Approved by %

Specialist { Mr.Pharaphat Tuanit |
Manager, Division of Callbratian Laboratary
21 March 2022 for the Technical Team

Tha uncantainties ars for & confidancs probabdity of appraxisasely 05%.

This Cortlicans & Bassd n accordince with P condiions of accredisation: ganed by the Trai Labarsiory Accrecitssion Scheme which his sssessed

the measuremant capatbily of the Mbomiory and ks

tmceabiity w0 recognied national standards and 1o T usits of MARsuGMAn! meized at the

camesponding national standars laboraiory. This cerificate may not be reproduced cther than in ful expept with fhe prior writen approval of the

National Food Inssituse,

F-C5-009 Revision: 00 Date: 14-12-61

anaIsly AIUAN

REC-TISITIS
CALIBRATIO

Calibration Report

Certiflcate No.: 220208750101
Equipment: pH Matar Rasshdion: 001 pH | 047 mv
Manufactarer:  HANNA ISTRUMENTS Modet: M2
Basial Ha.: B16E34E Type: Banch lap
1Mo UAEWAT 0042356
Date of Calibration: 16 March 2022 Faga 2ol §
Location; Chemical Calibration Laboratory, Matioral Food Instiute.
Ervironaet Condition: Ambieet Tompeentra: | 230 215 | °C RelatveHumidity: { 495 5 | %
‘Candition of Equipmant: Good Conattan
Candition of this Resulls of Calileaticn
1.Caltration Method W direct By carsfad
referance materal (CRM)
z i i
Instnements. Serlal{ID No, Manufacturer Geriificate No. Dwe Date
21 DC Volage Calorsior TR0 Fluke SCL-NF-0887 24 Jone 2022
22 Digital Thermomater 2708007 Fluke CC-540588.01 30 Cetobar 2022
23 Tharmo-rygro Meter ang. o BTH 00558 POMPE QR21-2T8T 14 November 2022
Cortified Referancy Maprial Loa, g, Manufachersr BatH Exnpire Date
24 pH buMler £.008 [Primary pH buller Schuson] THOI1Z CRAcham FHZIELS 21 Novaribar 2023
248 pH bufier §.563 (Primary pH bufier Sohuon) THOM3 GRAChem FHENTLE 21 November 2023
ZE pH buMler 10.01 [Primasy pH buller Soluson] RIS CRAcheem PHZZLE 1 Noverber 2022
27 pH bufler 700 (Standard pH bufer Soluticn) TTE840 CRAChem PHIDTLLE & Novemsar 2022
3. This. racnbi 1 Thi & o Uit {54 Unif)
39 Instrumanss Mo 21 enugh NEC-TISHTIS 17035 Labormiory i 0075
32 Insruments Ma22 Teougn 170z L
33 Insrummets Na 2.3 Frough NSC-TISHTIS 17025 Laboratory
3.4 Canifod Reterence Matorial No. 2410 26 wacoablil  Primary meshod: Hamed a
thermameies, baromeser. and nancvotmeter. The Ssandand Sokson
i d carifed by CPAchem Lid & 150 1704
and IE0VEC 17025
38 Cenited Rsterence Material No. 27 5141 FiefN HI-7 Lot 30.04.2020; BIM Ref HI-G Lot 28.06.2000; BN
Rafi HI-8 Lot 30.04.2020: BIM RefN HI-10 Lot 28.08.2020. The
Stancard Soktion praparaticn and canied by CPAchers Lid is
ancredhed in 120 17034 and ISOIEC 17025
4. This far
4. This date and place

4

F-CS-012 Revisian: 00 Date: 14-12-61

anasluauan



J
=

NEC-TESI-TIS 17025

WSC-TISI-TIS 17825

CALIBRATION 0083 4 s e CALIBRATION $061 =
Calibration Report Calibration Report
Certificate No.: 220208700101
Certificate No.: 2202097-001-01
Equipment: B Matar Reaclution: O01pH | QA1 my
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  HANMA INSTRUNENTS Modet: HIZ2I
Resalution: [ R Model:  MI2211
BariniNo: (185345 Typn: Banch top
Savial MNo.: 08165345 D No:  UAEWAT 0042558
0 Nos UIAE WAT.D0412556
Date of —— Fiaire Manufachosr  HANMA NSTRUMENTS
Calibration Results: Date of C. 18 Pagudof 5
1. Calibeatien of pH Matar { Manual Tampartum Compéesaton # 5 °C 1
Location: Chamical Calbeation Laboratory. National Food Institute,
. - Averags Indicator Reading Uncertainty | Goverage Factor
BH ) = - [4mv) ) Environment Condition: Amkiant Tampesatan (230 £ 10 ) ¢
] st 412 a5 [T 200 Fstalive Humidiy (50 £4) %
2 2511 2957 200 [T 200
4 177482 1114 Al 0083 200
5 52158 [H] &00 T 200
Condition of this results of Calibration:
T D001 01 700 0083 @00
1. Cabbration Method © = In house methad: W-TE-025 by comparizon with standard themometar.
] 53188 581 a00 T 200
10 ATT463 AT 10.00 003 200 a3 i B iy
r T T 200 P 200 from a standard resistance thermomeser.
" —&14110 14 14.00 ) 200 - The temperature scale in use at this iabaratary is e Internatianal
2 Calibestion of pH Mater with Elsctrode | Manual Tampasaturs Compansation at 25 °C ) Temperature scale of 1990 { T5.80 ).
Equipmant: BH Elecirude Type: Combined Slectmds 2 Feference Standard Instrument -
Memirectursr; - METTLERTOLERG Model: L Instrumant Model Sarisl No. Certificats No. Dus Date Through
Serial No.: i Mo,
e T 0o e HANDHELD THERMOMETER 1823 2118184
r a4, pHT and pHAD) PSLT 85164 24-0n-22 TIETR
Platrum Resistance Themameter (FRT)| SEITA BT73I2
Average indicator Read ik 2 : e, SIN:
— rage ing P Tee— oo B Suppon Equipment Low Termparature Bat (ISOCAL-6). Model: Europa-6 Pius Basic, SN: 3418622
825 °C [pH) PH mi {2pH) L1
4.008 40 1805 523 00071 200 S TRarabT ki ol Sysiorn o Ukt {1 its).
8.666 687 125 - 00074 200
4. This certfi stified ooy far the calbrates.
nms 1nm aTIS ET 0080 z00
v FTy = = - = 5. This resul of calbration was fund Bccurste 38 shown on dat and place of calbration criy.
& Condifen of Calibrated hem ; Good
7. Resudt of Calbeation | E Witheout adjustment l:l After adjusiment
2 F-CS-012 Revision: 00 Date: 14-12-81 ‘1 '
(a0
T Lan IGEY naslueuaw
" N\ Y
i
MNational [ ¢ = T . £
SEarnssUELLNLEcSIdaar LS s EL X
ang i K I I I AUEUENEA3uUUBN 1SEEaNNSSLETNS P
1Ti5 17025 TR
eSS 102 artant Pl s Foundaron for ousinal Development MNafianal Food insfiuts ol NSETISLTIS 1702
________________________________ Food Indusinial _sborafory Service Cerver CALIBRATION DOB1

Calibration Report Calibration Certificate

220209700101

Cartificate No.: Certificate No.: 2203120-001-01
Equipment: Digital Theemermstsr with RTD (oH Matse) Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Resciution: ol e Modal,  HIZ211 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Seral Mo DE1E6348 IDMa:  UAEWAT.DOARESE 10260
Marwtacturer: HANNA INSTRUMENTS
Date of Calibration: 18 March 2022 Page Sof § Page 1 0f 3
Equipment: Electronic Balance
Calibration point: 16.0, 250 and 350 °C
Calibration result: Manufacturer: METTLER TOLEDO
- The probe was immersad in liquid bath or dry bath fo a minimum depth of 100 mm.
- Description of probe, madel : A sM: WA Model: AB204-5/FACT
Dimansion of probe : Ciameter 45 mm., Lengh 100 mm.,
Sheatn material Stainless il Serial No.: 1129361010
. Standard Uncertainty
Rl e T ——— Carraction Valus (°C) e ID No.: UAE.WAS.002/2552
150 15.001 00 0.008
Order No.: 2203120
250 25.002 20 0008
250 e 1 - Operation No.: 2203120-001
Mgl - ULG™ : Unk Under Calibration
Date of Receipt: 1 June 2022
Date of Calibration: 1 June 2022
Calibrated by  Mr.Taveesak seilee Approved by /‘i;g
Sclentist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 7 June 2022 Responsible for the Technical Management Team
The fora y of 95%
: J e This Certificate is issued in accordance with the conditions of accreditation grantad by the Thai Laboratory Accreditation Scheme
“n:: e based muliglied by coversge Tactar &= 2, providing a level of confidence of which has assessed the messurement capability of the laboratory and its traceability to recognized national standards and to the
e : units of realized at the riational standards |aboratory, Ths certificate may nat be reproduced other
End than in full except with the prior written approval of the National Food Institute.

F-C5-009 Ravision: 01 Date: 20-04-65 v
F-CS-012 Revision: 00 Date: 14-12-67 " e . - “ -

wnasluuan
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Calibration Report

Certificate No.: 2203120-001-01
Equipment: Electronic Balznce Manufacturer:  METTLER TOLEDD
Model:  AB204-5(FALT Resolution: 00001 g

Serfal No.: 1126361010
Capacity: 220 g
Date of Calibration: 1 Jure 2022

TD No.: UAEWAS,002/2552

Pagezaf3

Ci Ambient 199 = 03 °C Reatve Humidity: 45 £ 15 %

Place of Calibration:
Condition of Equipment: Good Candition
Condition of This Results of Calibration:
1. Calibration Method:
2. Rafarence Standards:

108, Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.

NFT Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

Reference Standard ~ Model Serial No. Calibrated By ~ Certificate No. Due Date
Standard Weight Class E2 1-500mg EI0E068554 TS M22010208 & January 2023
Standard Weight Class E2 1-500g BIDEDGR1TE TS Mz2010215 6 Jarwary 2023
Instrument Model Serial No,  Calibrated By  Certificate No. Due Date
Therma-Hygra Metar FONPE 490 NFLETH 010/18 Quaiity Reborn QRZZ-0350 18 February 2023

3. This cert¥fication is traceable to SI UNIT
4. This certificate was certified only for the irstrument we calibrated.
5. This result of calibration was faund accurate as shown on date and place of calbration orly.

Calibration Results:
1. Repeatability of Reading:
Mominal Value ([ g ) Standerd Devation of Reading (g}
100 0.000048
200 0.000052
2. Off-Center Error:
A s of 50 g was placed and moved to various position on pan.
The bialance reading cbtained ks given in the table,
e O QO
o8 o} (0,0
o . g5 NoNCY.

L3 ] O
1 H 3 @ 5 3 (Masiinu il ence}
Lop )bd g ILE g (g JliC g 30 o) L |
| 49.9965 | 45.9995 | 49.9998 | 40.0000 | 40.00068 | 40.0968 0.0001

F-C5-012 Ravisian: 01 Date: 20-04-65

Certificate No.: 2203120-001-01
Equipment: Bectronk Balnce Manufacturer:  METTLER TOLEDG
Madal: AZ204-5/FACT Resolution: 00001 g
Serfal Mo 1128361010 1D Mo.: UAEWAS.D02/2552
Capacity: 220 g
Date of Calibration: 1 June 2022 3of3
Calibration Results:  (Continued)
Calibration Range: 0-200g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Valug Sandant Vaks Huerage Reading Carrection Uncertainty Cowerage Facior
£.g % { g} L g Lo [& g ) L1
Unlaad 0.00000 2.0000 2.0000 0000085 200

.01 0.01000 20100 20000 0000085 200
.08 0.05000 20099 2.0001 0000085 200
01 010000 2.1000 2.0000 0.000085 200
02 020000 0.2000 0.0000 2.000088 200
05 2.50000 05000 0.0000 2.000088 200
1 100000 09993 0.0001 2.000088 200
2 200000 19999 0.0001 2.000083 2.00
[] 500000 £0000 00000 0.000083 2.00
10 3.99980 S99 00001 0000092 200
20 1855955 19.9999 00001 0000094 200
50 4333980 45999 00000 0.00012 200
0 5999909 £5.9998 0.0001 0.00014 200
100 100.00001 999955 D.0001 0.00017 200
151 145.99991 1485597 00002 0.00022 200
200 _200.00007 199,5556 0.0003 0.00030 200

The reported uncertainty of measurement was based an a standard uncertainty mukipied by 3 coverage factor & |, providing &
leved of eorifidence of appraximately 95 Y.

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

DOQE Services Co.Ltd. DQE Services Co.,Ltd.
DQE Services 2 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprac, Ladpeso, Bangkok 10230 DQE Services 32 5oi Ludprao-Wanghin 55, Ladprao-Wanghin Rl Ladprao, Ladpruo, Bangkok 10230
Phone ; +66 (0)2 338 2054, Email : dgeservicesinfo@gmail.com Phone : +66 (0)2 538 2054, Email ; dqeservicesinfo@jgmail.com ]
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP22-016 Page 1of5 Certificate No.: SP22-016 Page 2 of 5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office) Environment Condition: Ambient Temperature 2545 'C
. 3 Soi Udomsuk 41, Sukhumyi Bangchak, Phrakt . .
Address Soi U 41, Road, Bang Relative humidity 55 +20 %RH
Bangkok 10260
e Calibration method : In-house method CP-01 Based on ASTM E275-08
Laocation of calibration :  Laboratory 315 Certified Refe Materials
€ (< ETence via H
Equi : UV-VisS )
quip is Spectro Material Serial No, Certificate No. Due date
Manufac : i i
turer : - Agilent Technologies Absobance Standard set 25760 95935 22 Octaber 2023
Model : Cary 60 Absobance Standard set 25757 95929 22 October 2023
Serial No.:  MY15410009 Wavelength Standard set 25806 95916 22 October 2023
ID No. : N/A Wavelength Standard set 25758 95915 22 October 2023
Received Date : 23 May 2022 Traceability This certification is traceable to the International System of Unit maintained at National -
Calibration Date : 23 May 2022 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Issue Date : 26 May 2022 Spectral Band Width of UUC: 1.5 om.
Condition Instrument :  Good Scan Speed of UUC 90 nm/min
. . a
Calibrated by : Y w Approved by : Aa5d Scan Interval of UUC:  0.15 nm.
{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngem )
Technical Manager Quality Manager jon of UUC: Ph ic  0.0001 Abs.
ied caly o the item and was found I = s I alibrari ly.
Wavelength 0.1 nm,
‘The measurement capability of the [abaratory and i ili i i dnrds and to the unit af )
naticnal seandards Iaboratory, This certi nay not be reproduced ather than in full except wi of the DREE Serviess Co, Lid

; tenmslaimuny

Fni-708-02 ROI 1112021 FM-TOE-02 ROL 171172021



DQE Services Co,Ltd. DQE Services Co.,Lid.
DQE Services % 5oi Ladprae-Wanghin 55, Ladpeso-Wanghin Re., Ladpeao, Ladpeao, Bangkok 10230 \ DQE Eapioas 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rk, Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dgeservicesimfoi@gmail.com smcrmTs Phone : +66 ()2 538 2054, Email : dgeservicesinfo@gmail.com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5 Certificate No. : SP22-016 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(nm.) (Abs) (Abs) (Abs) {Abs) k
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor 0.0000 0.0001 -0.0001 0.0050 200
235
(nm.) (Abs) (Abs) (Abs) (Abs) & 0.7478 0.7421 0.0057 0.0056 2.00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 10,0000 0.0050 2.00
257 ' ' ) )
por 0.5787 0.5755 0.0032 0.0031 2,00 0.8686 0.8610 0.0067 0.0059 2.00
1.0490 1.0436 0.0054 0.0029 2,00 o 0.0000 0.0000 0.0000 0.0050 2.00
et el el 00073 200 02912 0.2896 0.0016 0.0051 2,00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0050 2.00
350
i B30y, 037h8 0.0013 0.0034 200 0.6443 0.6403 0.0045 0.0055 2.00
1.0247 1.0232 0.0015 0.0035 2.00
21229 21211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5236 0.5197 0.0039 0.0029 2.00
0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
S 0.5191 0.5171 0.0020 0.0031 2.00
) 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
_— 0.5523 0,5509 0.0014 0.0030 2.00
10809 1.0799 0.0010 0.0029 2,00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0,0000 0.0000 0.0028 2.00
€as 0.5601 0.5584 0.0017 0.0031 2,00
1.0512 10498 0.0014 0.0029 2,00
1.9294 1.9265 0.0029 00082 o Y 200 lﬂl
t IUAH @AFIILUMUAN

FM-T08-02 RO 1/1 1/2021

DQE Services Co_Lid,
DQE Sisikae 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phane ; +66 ()2 538 2054, Email ; dqeservicesinfo@gmail.com R
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page Sof5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.72 2420 -0.28 0.18 2.00

279.45 2795 -0.05 018 2.00

287.81 2815 031 018 2.00

334.06 3335 0.56 018 2.00

360,93 360.5 043 018 2.00

418.59 418.0 0.59 018 2.00

445,94 445.4 0.54 0.18 2.00

453.66 4532 0.46 018 2.00

460,02 459.7 032 018 2.00

536.59 536.2 039 018 2.00

637.98 6383 -0.32 018 2.00

431.38 431.0 038 0.18 2.00

472.50 4725 0.00 018 2.00

51347 5135 -0.03 0.18 2.00

528.88 5285 0.38 018 2.00

573.17 5730 0.17 0.18 2.00

58535 585.0 0.35 0.20 2.00

684,40 684.7 =030 0.18 2.00

740.72 T40.8 -0.08 0.20 .00

748.55 T48.5 0.05 0.18 2.00

BOT.03 8073 027 018 2.00

B79.28 879.0 028 018 2.00

Remark ; - UUC = Uit Under Calinration
- NIA = Not Avaisble
- The result expanded uncerinty of messuremest U s stased as the standand uncertainty of measurement multiplied by the coverage factor &,
which fior n nommal distribesion comesponds 1o a coverags probability of spproximately 95%

- * Indicaies non TIS] sceredited

enmslumugy

FM-T08-02 ROI 171172021

- End of Certificate -

FM-TOE-02 ROL 171172021

DQE Services Co.,Led,
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladpran, Bangkok 10230

Phote : +66 (D)2 538 2054, Enmail : dqeservicesinfofgmail.com e

CERTIFICATE OF CALIBRATION

Certificate No.:  SP22-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukt it Road, B: hak, Phrakt
Bangkok 10260
Location of calibration : Laboratory 315

E: + UV-Vis L

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

1D No. : UAE.WAS.006/2552

Received Date ;20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by : Ul o Approved by : A 5%@‘
{ M. Tanawor Rittidach ) " (Ms. Chonthicha Sangngem)
Technical Manager Cuality Manager
The L £ i item and b d
‘the Y biliy 1o i i it af realized at
rds labarstcey. This centil may not be deced other than in full except wil prior uri i dhe DGE Services Co, Lad.
FM-708-02 RO1 111172020
0
enm3lunlugy



DQE Services Co.,Lid.
DQE Seryices 32Soi Ladpro-Wanghin 55, Ladprao-Wanghin Ra., Ladpras, Ladprao, Bangkok 10230 I

Phane : +66 (D)2 538 2054, Email : dqeservicesinfof@gmail com e s

DQE Services Co_Lid.
. 32 Soi -Wanghin 55, Wanghin Rd., X »
DQE Services 3% 50 Ladpro-Wanghin 53, Ladprao-Wanghin Rdl, Ladprao, Ladprao, Banghok 10230 i

i 2 it icesink: i o v
Phene : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com s v

REPORT OF CALIBRATION
Certificate No.:  SP22-007 . Page 2 of 5
Environment Condition: Ambient Temperature 25 £ 5 ‘e
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 set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
‘Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This cenification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

of UUC: Ph ic  0.001 Abs,

Wavelength 01 nm.

REPORT OF CALIBRATION

Certificate No. : SP22-007 Page 3of5

Calibration Results : Without adjustment

Photometric Accuracy :

FM-TE-02 ROT 141172021

‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2,00
0.5787 0.577 0.0017 0.0031 2,00

= 1.0490 1.050 -0.0010 0.0029 2.00
2.1900 2183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.560 0.0007 0.0034 200

s 1.0247 1.023 0.0017 0.0035 .00
21229 2118 0.0049 0.0079 200
0.0000 0.000 0.0000 0.0028 .00
0.5236 0.521 0.0026 0.0030 200

= 0.9634 0.963 0.0004 0.0029 2,00
1.5763 1.974 0.0023 0.0070 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2,00

el 1.0003 1.000 0.0003 0.0033 2,00
1.9987 1996 0.0027 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2,00

390 1.0809 1.082 00011 0.0030 2,00
2.0391 2,033 0.0061 0.0079 2,00
0.0000 0L.000 0.0000 0.0028 2,00

638 0.5601 0.562 -0.0019 0.0031 2.00
1.0512 1.052 =0.0008 L0030 2.00
1.9254 1.925 0.0044 0.0079 2.00

FM-TO8-00 RIT 1112021
[
enm3lunlugy

DQE Services Co.Lad.

DQE : 32 Soi Ladpme-Wanghin 55, Ladpro-Wanghin Rd., Ladprae, Ladpmo, Bangkak 10230 B
Services \
Phoie : +66 ()2 538 2054, Email : dqeservicssinfo@gmall com ecna

'
wnmslualugu
DQE Services CoLud.
. 32 Soi Ladprao-Wanghin 55, Wanghin Rd., , Ladpran, Bangkok 10230 B
DQE Services adp gh Ladpraa-Wanghs Ladprma, Ladpraa, Bangkok )
Phone : +66 {0)2 538 2034, Email ; dgeservicesinfo@gmail com mcTmTS
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 4 of §
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uneertainty Coverage factor
(um,) (Abs) (Abs) (abs) (Abs) &
e 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.746 0.0018 0.0057 2.00
357 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
113 0.0000 0.000 0.0000 0.0050 2.00
02912 0.291 0.0002 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
064438 0.638 0.0068 0.0055 2.00

FME-T08-02 ROT 111172021

wnm3lualugu

REPORT OF CALIBRATION

Certificate No. : SP22-007 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage lactor
___ (nm.) (nm.) {nm.) (nm.) k
241.54 2408 0,74 0.18 2.00
279.40 2785 0.90 018 2.00
2B8.70 288.0 070 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 360.5 0.76 018 2.00
41848 418.0 048 0.18 2.00
446,70 446.0 0.70 0.18 2.00
453.20 453.0 020 0.18 2.00
460.06 4595 0.56 018 2.00
536.90 536.0 0.50 018 2.00
637.94 6372 0.74 0.18 2.00
440,74 440.0 0.74 0.18 200
472.22 4716 0.62 0.18 2.00
513.70 3.0 0.70 0.18 200
528.72 528.0 0.72 0.18 2.00
574.60 5738 0.80 0.18 2.00
SE5.48 584.6 0.38 020 2.00
684.63 684.0 0.63 0.18 2.00
T40.27 7398 047 0zo 2.00
T48.28 T47.8 0.48 0.18 2.00
B07.16 86,4 076 0.18 2.00
B79.70 8788 0.90 0.18 2.00

Remark : - UUEC = Unit Usder Calinration

- NUA = Mot Avaisble

= The result expanded uncensinty of measurement U is stited s the standand mcertainty of iplied by the k,

which for & normal distribut pands o 2 covernge probek imately 5%
= * Indicaies non TIS! secredited

- End of Certificate -

FM-TO8-02 ROD 17112021
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DOE Services Co.Ltd.

"€ Services 325 Ladpro-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 n
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DQE Services Co.Ltd.
DQE Seryices 32 Sl Ladorao-Wanghin 55, Ladprao-Wanghin Re., Ladprao, Ladpro, Bangkak 10230 -

Phome : +66 ()2 538 2034, Email : dgeservicesinfoi@gmail com mcm o

CERTIFICATE OF CALIBRATION
Certificate No. :  SP22-00% Page 10of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, it Road, B hak, Phrakt

Bangkok 10260
Location of calibration : Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi
Model : U-2900
Serial No.: 21E22-009
1D No. : UAE.WAT.051/2564
Received Date : 20 January 2022
Calibration Date : 20 January 2022
Issue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by : I ;j g\{ Approved by : DG [\: s;;'l?
( Mr. Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Techmical Manager Quality Manager
The calibrasion ied anly 82 the above calibrated ftem and a5 shirwn on date e pl Gon oy,
capability of the its traceability irad mational stasdards wed 1o the it of measuressest resbized af the corresposding

national standards laborasory. This certificate may not be repeoduced other than in full except with the prior writien appeoval of the DQE Services Co., Lid.

REPORT OF CALIBRATION
Certificate No. :  SP22-008 Page 2 of 5
Environment Condition: Ambient Temperature 25 + 5 c
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 set 25760 95935 22 October 2023
Ahsobance Standard set 25757 095929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is ble to the b ional System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

R ion of UUC:  Ph ic  0.001 Abs.

Wavelength 0.1  nm.

FM-TOE-02 RO1 /1172020

FM-T08-02 ROD 14112021

'
enm3lunlugy
DQE Services Co, Ltd,
. 32 Sal ~Wanghin 55, Ladprao-Wanghin R, L , Ladpraa, Bangkok 10230 )
DQE Sarvices i Ladpeao-Wanghin prac- Wanghi adprao, Ladprao, Bangk .
Phane ; +66 (002 538 2054, Email ; dgeservicesinfo@gmail.com CIwLE 1.
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) k
235 L0000 0.000 0.0000 0.0050 2.00
0.7478 0.747 0.0008 0.0057 2.00
ar 0.0000 0.000 0.0000 0.0050 2.00
08686 0.865 0.0036 0.0059 2,00
i 0.0000 0.000 0.0000 0.0050 2.00
02912 0.290 0.0012 0.0051 2.00
S 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.640 0.0048 0.0055 2.00

'
wnmslualugu
DQE Services Ca, Ltd,
DQE Services %S0l Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230 B »
Phone : +66 (D)2 538 2054, Email : dqeservicesinfo@gmail.com e e
REPORT OF CALIBRATION
Certificate No. - 5P22-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
| (nm.) {Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
420 0.5787 0.576 0.0027 0.0031 200
1.0450 1.046 0.0030 0.0029 2.00
2.1900 2.182 0.0080 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2,00
410 0.5607 0.559 0.0017 0.0034 2.00
1.0247 1.023 0.0017 (0.0035 2,00
2.1229 2,116 0.0069 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
63 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.962 0.0014 0.002% 2.00
1.9763 1.970 0.0063 0.0070 2.00
0.0 0.000 0.0000 0.0028 2,00
0.5191 0.519 00001 0.0031 2.00
6l 1.0003 0.999 0.0013 0.0033 2.00
1.9987 1.992 0.0067 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
70 1.0809 1.080 0.0009 00030 2.00
2.0391 2.031 0.0081 0.0079 200
0.0000 0.000 0.0000 1L.0028 2.00
05601 0.560 0.0001 0.0031 2.00
63 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.922 0.0074 0.0079 2.00

FM-708-02 ROT 1112021

wnm3lualugu

FM-TOR02 ROT 171172021
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DQE Services Co. Ltd.
DQE - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd_, Ladprao, Ladpran, Bangkok 10230 R
Phone : +66 {0)2 538 2054, Email : dgeservicesinfo@gmail.com Al
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(um.) (am) (om.) (am.) K

24172 2410 0.72 018 2.00

279.45 279.0 0.45 0.18 200

287.81 287.0 0.81 018 2.00

334.06 s 0.56 0.18 2.00

36093 360.0 093 018 2.00

418.59 418.0 0.59 018 2.00

44594 4455 044 0.18 2.00

453,66 453.0 .66 0.18 200

460,02 459.5 0.52 018 2.00

536.59 5360 0.59 0.18 2.00

637.98 6375 0.48 0.18 2.00

431.38 4310 0.38 0.18 .00

472.50 472.0 0.50 0.18 .00

51347 5130 0.47 0.18 200

528.88 5285 0.38 0.18 2.00

57317 5730 017 0.18 200

585.35 585.0 035 0.20 2.00

634,40 684.0 0.40 0.18 200

740.72 T40.5 022 0.20 2.00

T48.55 T48.5 0.08 0.18 2.00

BO7.03 807.0 0.03 018 2.00

87028 879.5 022 018 200

Remark : - UUC = Unit Under Calinration

= WA = Mot Avaisble

- The result expanded uncerizinty of messuremess U is sizsed as the standard uncerainty muiplied by e coverage

which fioe & istributi ility of i %

- Indicates non TISI pecredited
- End of Certificate -

FM-708-02 ROT 11112021
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