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SO, SO, Analyzer SO, Analyzer
No. B02, B05, B0S, RO1 No. B02, B05, B0S, RO1
NO, NO, Analyzer NO, Analyzer
No. B11, B18, B19, R09 No. B11, B18, B19, R09
TSP High Volume Air Sampler Digital Balance
No. B02, B37, B39, B42
PMo High Volume PM10 Air Sampler Digital Balance
No. B08, B09, B10, B18
Cadmium High Volume Air Sampler ICP
No. B02, B37, B39, B42
Arsenic High Volume Air Sampler AAS
No. B02, B37, B39, B42
Lead High Volume Air Sampler ICP
No. B02, B37, B39, B42
Mercury High Volume Air Sampler AAS
No. B02, B37, B39, B42
Beryllium High Volume Air Sampler ICP
No. B02, B37, B39, B42
Nickel High Volume Air Sampler ICP
No. B02, B37, B39, B42
Qmmwmmﬁ'luussmmﬁ
UIINGATVNTINUNY
Arsenic High Volume Air Sampler AAS
No. B44
Nickel High Volume Air Sampler ICP
No. B4d
AMNINBINAINYEDY

Particulate

Console No. B0O5
Pitot Tube No. BO4

Digital Balance

HCL Console No. BO5 IC
Pitot Tube No. BO4

Cco Personal Pump SKC No. B17 CO Analyzer No. BO1
Rotameter No. H-B09

SO, Personal Pump SKC No. B06 -
Rotameter No. H-B09

NOy Vacuum Gauge Spectrophotometer

Dioxin Console No. B0O5 GC/MS

Pitot Tube No. BO4

RP/B062/2025/BPEC/JUL-DEC/CAL
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YALATDIND YALATDIND
AUNWDINIAIINYEDY (FiD)
Mercury Console No. BO5 AAS
Pitot Tube No. BO4
Cadmium Console No. B0O5 ICP
Pitot Tube No. BO4
Lead Console No. B0O5 IcP
Pitot Tube No. BO4
Arsenic Console No. B0O5 AAS
Pitot Tube No. BO4
Beryllium Console No. BO5 ICP
Pitot Tube No. BO4
Chromium Console No. BO5 ICP
Pitot Tube No. BO4
HF Console No. B0O5 IC
Pitot Tube No. BO4
Dichlorodifluoromethane Personal Pump SKC No. B17 GC/FID
Rotameter No. L-B09
wiuidsslagialy
LAeq 24 hr Acoustic Calibrator No. 130006 -
LAeq 1 hr Sound Level Meter
LA90 No. ACO-B16, R17, C1-B04, C1-B05
LAmax
LAdn
seudoevouniosing
LAeq 5 min Acoustic Calibrator No. 130006 -
Sound Level Meter No. ACO-B41, B43
aunmiidsanuavinindy
pH - pH Meter
Temperature - Thermometer
Color - Spectrophotometer
Total Dissolved Solids - Digital balances
Incubator
Total Suspended Solids - Digital balances
BOD - DO Meter
Cob - COD Reactor
Cyanide - Spectrophotometer
Grease And Oil - Digital balances
Formaldehyde - Spectrophotometer
Phenol compound - Spectrophotometer

RP/B062/2025/BPEC/JUL-DEC/CAL
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TKN - Block Digestion

Fluoride - Spectrophotometer

Surfactants - Spectrophotometer

Pesticide - GC/MS

Lead - ICP

Cadmium - ICP

Copper - ICP

Zinc - ICP

Trivalent Chromium - Spectrophotometer
ICcP

Hexavalent Chromium - Spectrophotometer

Nickel - ICP

Arsenic - AAS

Mercury - AAS

Barium - ICP

Selenium - AAS

Manganese - ICP

Silver - ICP

Total Iron - ICP

Ammonia-Nitrogen - Spectrophotometer

ﬂmmmfﬂ&lu

pH - pH Meter

Temperature - Thermometer

EC - Conductivity Meter

Dissolved Oxygen - DO Meter

BOD - DO Meter

Total Coliform Bacteria - Incubator

Fecal Coliform Bacteria - Water bath

Nitrate-Nitrogen - Spectrophotometer

Ammonia-Nitrogen - Spectrophotometer

Phenols - Spectrophotometer

Copper - ICP

Nickel - ICP

Manganese - ICP

Zinc - ICP

Cadmium - ICP

Hexavalent Chromium - Spectrophotometer

Lead - ICP

Mercury - AAS

Arsenic - AAS

RP/B062/2025/BPEC/JUL-DEC/CAL
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Cyanide - Spectrophotometer

A i luvedananisal
g = v o2 %
nsaduvesiiaivinge

pH

pH Meter

EC

Conductivity Meter

Total Dissolved Solids

Digital balances

BODs

DO Meter

CoD

COD Reactor

annwALLazn Ry

pH - pH Meter
Total Chromium - ICP
Copper - ICP
Nickel - ICP
Lead - ICP
Zinc - ICP
Benzene - GC/MS
Xylene - GC/MS
Toluene - GC/MS
Total Xylene - GC/MS
Methanol - GC/MS
TPH (C5-C8) - GC/FID
TPH (C>8-C16) - GC/FID
TPH (C>16-C35) - GC/FID

. e
Auazoasluaniuiivineu

Total Dust

Personal Pump
No. B08, B89
Rotameter No. H-BO7

Digital Balance

Respirable Dust

Personal Pump
No. BO7, B83
Rotameter No. H-BO7

Digital Balance

sefudsluganuiivinenu
Leq 8 hr

Lmax

Acoustic Calibrator No. 130006

Sound Level Meter

No. ACO-B36, B41, B43, RA0, RA1, R50, R52

sziudesiignineldsuatenasn
wamsinaluwdasiu

Noise Dose

Acoustic Calibrator No. 83820

Noise Dosimeter

No. NMD-B09, B10, B11, B12, B13, B14

RP/B062/2025/BPEC/JUL-DEC/CAL
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WBGT

Heat Stress WBGT Meter
No. BO5, B07, B11, B12, B17

anudeuiininauldiuainns
Uiy
WBGT

Heat Stress WBGT Meter
No. BO5, B07, B11, B12, B17

o
asiadiluussenniAvasanuil
91191

Sodium Hydroxide

Personal Pump No. B09
Rotameter No. H-BO1

Hydrogen Chloride Personal Pump No. B52 IC
Rotameter No. H-BO1

Ammonia Personal Pump No. B56, B58 IC
Rotameter No. L-B01

Benzene Personal Pump No. B21 GC/FID
Rotameter No. L-B01

Toluene Personal Pump No. B21 GC/FID
Rotameter No. L-B01

Xylene Personal Pump No. B21 GC/FID
Rotameter No. L-B01

Thinners as Methanol Personal Pump No. B37 GC/FID

Rotameter No. L-B01

RP/B062/2025/BPEC/JUL-DEC/CAL
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PerkinElr

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

Customer : S.P.S.Consulting Service Co.,.Ltd Date Tested:

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6

Paholyothin Road

Months

e

WO-11540198/2025

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

January 1, 2026

User Name: K.Phenpha Viphasthawat

January 6, 2025

Visit Number: 1of 2

Phone: 083-9269252

PerkinElmer Phone:

Fax: 02-513-4221

02-719-6420 ext 206

PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

NOT INCLUDED
SERIAL NUMBER
077C7042401

ACCESSORIES/COMPONENT

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinEl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED  July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of th
2. OPTICAL CHECKS

A. Inspect and clean all o

B. As regiured, check and replace all purgefilters.

e instrument.

ptical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller evi

ery year.

4. PERFORMANCE CHECKS

A. Torch View Alignment

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-1B)  Mn 257.610 nm <45 ppb 24.17
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-11540198/2025

e

PerkinEl

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Authorized Representative:

( Wiphan Promlumda )

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’

For the Better

0-11540406/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL

FIAS 100
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 6, 2025
User Name: K.Phenpha Viphasthawat Visit Number: 10f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 8
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
FIAS 100 100514090404 Syngistix version 7.3
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mercury (Hg) Std N9300174 JUN 30, 2026

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 1 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg

PerkinElmer’

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

=

N

@

B

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

. INSTRUMENT CHECKS

A. The light part, quartz windows and detector. Clean if necessary.
B. Inspect the mercury lamp. Alignment if necessary.

C. Inspect the mercury filter. Replace if necessary.

D. Inspect and clean or replace the dust filter.

E. Inspect peristaltic pump tubes. Replace if necessary.

. ELECTRONICS CHECKS

A. Electronic power supplies

+ 5Volts (+0.3) +4.98

+15 Volts (+ 1.0) +15.03
- 15 Volts (+ 1.0) - 1507
+40 Volts (+ 1.0) +40.02

GAS SYSTEM CHECK

A. Leak test all internal and extenal gas box joints.

B. Inspect solenoid valve and pressure switch.

C. Inspect non return valve. Replace sleeve if necessary.

D. Inspect flow meter and needle valve. Clean if necessary.
MECHANICAL CHECKS

A. Inspect pump motor and pump roller.
B. Inspect and clean switching valve.

C. Inspect, clean and lubicant autosample.

K
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K
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Volts
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerKMA‘INl'E.ENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL

0-11540406/2025

FIAS 100
SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TEST
A. Baseline Noise Test
(mesure peak area at 10 replicates
without any sample)
SD <0.0015 A*s 0.0025 A*s
B. Sensitivity Check
(10 ppb Hg Standard at 11 replicates)
Mean Absorbance > 0.0800 Abs. 0.1201 Abs.
C. Characteristic mass(mg)
(10 ppb Hg Standard at 11 replicates)
mo <314 pg 183.2 pg/0.0044A
D. Precision Check (%RSD)
(10 ppb Hg Standard at 11 replicates)
%RSD <25% 1.65 %
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg
PerkmAiMIE&ANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’

For the Better

0-11540406/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL

FIAS 100
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 6, 2025
User Name: K.Phenpha Viphasthawat Visit Number: 10f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 8
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
FIAS 100 100514090404 Syngistix version 7.3
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mercury (Hg) Std N9300174 JUN 30, 2026

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 1 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

=

N

@

B

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

. INSTRUMENT CHECKS

A. The light part, quartz windows and detector. Clean if necessary.
B. Inspect the mercury lamp. Alignment if necessary.

C. Inspect the mercury filter. Replace if necessary.

D. Inspect and clean or replace the dust filter.

E. Inspect peristaltic pump tubes. Replace if necessary.

. ELECTRONICS CHECKS

A. Electronic power supplies

+ 5Volts (+0.3) +4.98

+15 Volts (+ 1.0) +15.03
- 15 Volts (+ 1.0) - 1507
+40 Volts (+ 1.0) +40.02

GAS SYSTEM CHECK

A. Leak test all internal and extenal gas box joints.

B. Inspect solenoid valve and pressure switch.

C. Inspect non return valve. Replace sleeve if necessary.

D. Inspect flow meter and needle valve. Clean if necessary.
MECHANICAL CHECKS

A. Inspect pump motor and pump roller.
B. Inspect and clean switching valve.

C. Inspect, clean and lubicant autosample.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerKMA‘INl'E.ENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL

0-11540406/2025

FIAS 100
SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TEST
A. Baseline Noise Test
(mesure peak area at 10 replicates
without any sample)
SD <0.0015 A*s 0.0025 A*s
B. Sensitivity Check
(10 ppb Hg Standard at 11 replicates)
Mean Absorbance > 0.0800 Abs. 0.1201 Abs.
C. Characteristic mass(mg)
(10 ppb Hg Standard at 11 replicates)
mo <314 pg 183.2 pg/0.0044A
D. Precision Check (%RSD)
(10 ppb Hg Standard at 11 replicates)
%RSD <25% 1.65 %
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg
PerkmAiMIE&ANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElr

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

Customer : S.P.S.Consulting Service Co.,.Ltd Date Tested:

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6

Paholyothin Road

Months

e

WO-11540198/2025

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

January 1, 2026

User Name: K.Phenpha Viphasthawat

January 6, 2025

Visit Number: 1of 2

Phone: 083-9269252

PerkinElmer Phone:

Fax: 02-513-4221

02-719-6420 ext 206

PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

NOT INCLUDED
SERIAL NUMBER
077C7042401

ACCESSORIES/COMPONENT

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinEl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED  July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of th
2. OPTICAL CHECKS

A. Inspect and clean all o

B. As regiured, check and replace all purgefilters.

e instrument.

ptical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller evi

ery year.

4. PERFORMANCE CHECKS

A. Torch View Alignment

B. Wavelength Calibration.

~

~
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Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-1B)  Mn 257.610 nm <45 ppb 24.17
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-11540198/2025

e

PerkinEl

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Authorized Representative:

( Wiphan Promlumda )

Service Engineer
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Waters® AutoSpec Premier
Installation Checklist

Entroduction

Warning: There are various hazards associated with the installation and operation of this equip-
ment. The precautions detailed in the Waters AutoSpec Premier Operator’s Guide (71500089202)
must be observed when following procedures listed in this checklist.

The AutoSpec Premier Installation Checklist is completed by a Waters field service engineer (FSE) during the
installation of the instrument. The purpose of the document is:

o To ensure that all the necessary steps are followed during the installation.

o To provide proof of installation by a qualified Waters engineer.

» To demonstrate performance of the AutoSpec Premier to the customer.

s  To ensure that the customer is trained to a level to allow basic operation of the system.
The checklists follow the installation sequence for a typical AutoSpec Premier system. During the installation,
the FSE marks the checkboxes to indicate that each statement is true.
The tests in this document are sufficient to test the performance of the instrument. If the customer has
purchased a qualification, then the FSE does not need to fill out this entire checklist, but does need to fill out
the Custorner Training section.
A signed copy of the checklist is left with the customer to document system installation and testing. The FSE
also retains a copy of this checklist and/or faxes it to the regional office.

The serial numbers of the major components used in the system at the time of installation are recorded in the
following table.

Component summary

Company: C}L@,nc. HS“/”L; M,nﬂ,/e/f‘f{"i”f/}/ Component Serial Number: c
Address: —ié%é/ﬁ C‘ﬁ '/;/\7'\\ ﬁ /m :’;%I AutoSpec Premier:@ - ‘f«jx/‘{f

f};’/} {4 [‘\%’?ﬁj[ . MassLynx PC: S4pDy H 17é
Separations module (if applicable): ___
other: G OY NT990 /CN>-06]030
Tel: VX&/ 7-731 {’/C/é (,L(; IDAL // b ] Vl?l%l

L
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THE SCIENCE OF WHAT'S POSGIBLE"

Notice

The information in this document is subject to change without notice and should not be construed as a
commitment by Waters Corporation. Waters Corporation assumes no responsibility for any errors that may
appear in this document. This checklist is believed to be complete and accurate at the time of publication. In no
event shall Waters Corporation be liable for incidental or consequential damages in connection with or ar.ising
from the use of this document.

©2008 WATERS CORPORATION. PRINTED IN THE UNITED STATES OF AMERICA. ALL RIGHTS RESERVED. THIS

BOOK OR PARTS THEREOF MAY NOT BE REPRODUCED IN ANY FORM WITHOUT THE
B s WRITTEN PERMISSION OF

Waters is a registered trademarks of Waters Corporation.

AutoSpec Premier is a trademark of Waters Corporation.

The Science of What's Possible, AutoSpec Premier and MassLynx are trademarks of Waters Corporation.
Rheodyne is a registered trademark of Rheodyne, L.P.

All other trademarks are the sole property of their respective owners.
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Eﬂstru ment Setup ] Initlal vacuum readings (shown below) have been recorded after 2 hours fine pumping @f/
— — T 525
The site meets the criteria specified in the Site Preparation GUIE ........ccivvvviiniiiiiin Ej Source Anal
nalyzer Inlets
The consignment has been checked for shortages. Any discrepancies have been reported to d
Waters representatives ... 0 e - -2
00 e @fe

Rough /fwee mbar /-.\..ff.,/..émbar
The consignment has been checked for physical condition. Any damage has been reported to @/
Waters representatives .. 7

m Fine 2‘?%& Zwbar

The instrument is positioned in its final location B L |

The magnet is in good physical condition ...
The Hall probe is fitted to the INSEFUMENT .....viiiiiiiii i
The top half of the magnet is fitted to the instrument
The magnet transformer is connected to the instrument
Water fittings are connected to the instrument and the cooling water system

The cooling water system is set up and primed ..

The gas supplies and cab o t )
/ 7 bar (100 F;l;) cables are connected to the GC and the helium pressure is set to

The rotary or scroll PUMPS are CONNECEEd £0 te SYSEEM w.vecrvvrvverererressssssssssssssssssssssesesesssssnsesss S/ s
The instrument power cable is connected to the mains transformer, if Present ..o E{ Vacuum readings (shown below) have been recorded after baking ...

or:

The instrument power cable is connected to the power supply . L"\ZI/, Source Analyzer Inlets

The EPC is connected to the INSEFUMENE .uuuuiiiiesiiir i Q/ Rough /\”, e /.\' ?/%::/ar /‘ / (nft;a},
The communications cables are connecked to the ISEUMENE < ev.eerorerrveorsorsssssscrssssessnescnne &4 4 4 r
The GC table from the panels kit is fitted E// Fine 2\ f?fy?.{:jffmbar /\ﬁf .?n;gar

The compressed air is connected to the inlet and the pressure is set to 6.2 bar (90 psi) vovevvviiiriiii Y

The EPC is powered up and a communications link is established @

The soft vent dry nitrogen supply is connected and the pressure is set to < 1 bar (15 Psi) coviviieinnn Q'MA

The CI gas is connected and the pressure is set to <1 bar (15 psi) %ﬁ,

The rotary pumps are primed (not applicable for scroll PUIMIPS) vveereeiiiinsniiineeesases sttt

The system is rough-pumped and the diffusion or turbo pUMPS are ON L....veviirimr e

715000944 Rev. E Page 3 of 17 Page 4 of 17
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System Checks

The Connections INSIGHT® software is installed, setup and registered (if applicable) ........... @
NOTE: For details on installing Connections INSIGHT software refer to the Connections INSIGHT Installation

Guide (p/n 715001399) and the Connections INSIGHT User Guide (p/n 715001400). Also refer to latest
service notes for more information.

AN TOM DEAM 1S VISIDIE 11etuvreeieersis i iaie e s s e
The slits have been set up and the parameters recorded DelOW ... e g

Source Collector

Left side maximum 7[‘? N [/” v éi% N g o
minimum // . )({U 4&% DD
Right side maximum 772 8 D /7 {;\ 20

minimum Z[L/\ (([; //{/(/{5\ X(’

The magnet is positioned and the EFF value has been recorded BEIOW ......coviiiiiiiinniiii Q

EFF Value /G &b H

The lens compensation has been checked ..o

The Y focus tracking has been CheCked ......ivivio i

The peak side ripple on mass 219 has been measured and recorded Delow. ..o

H Peak Side Ripple
7%
The DCI probe tip has been verified for current regulation (OPLION) w.eeviiciviirriie ) a
The standard cooled probe heaters regulate and sample introduction has been verified (OPLiON) .vvvvvvieerins f[ﬁ 7y

The external heated, water cooled probe heaters regulate and sample introduction
has DEEN VErIfIEd (OPHOM) 1rerverrirttisearsesr et s

The instrument’s covers have been fILted ... ..o

715000944 Rev. E Page 5 of 17

Basic Tests (All Instruments)

Before running the tests ensure that the mass spectrometer has been in Operate for at least 30 minutes
The results of each test should be printed out and annotated. I

Resolution

Resolving power measured using the 10% v. initi ; . A
mass 200 Da is = 80,000: 9 o valley definition while statically tuning on a suitable peak above

Q77
Measured Value for Ultima Magnet: () /7/ 7 ~

Transmission

The detector response for a reference com
; pound peak at 10,000 resolving power compared t
same peak at 1000 resolving power using the same detector voltage and fonization pa?"amete?‘st?sa;, flo(g"z]e

&
Transmission: 7

El Positive Ion Sensitivity

Using a 200 pg/uL solution o et arate i exar wi osited on the solids probe, the charge
yl ste inh e, wit HL deposited pi g
COXeCtEd y SIR mode while monito g the molecular ion (298.3 Da) EI mode at 1000 resolvir g power is >

Measured Value for Ultima Magnet: *)/\ S’C? E’ (3////“?

<

Page 6 of 17
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Optional Tests (Non-Dioxin Instruments Only)

Use Methane gas when performing the GC and probe.

Mass Measurement Accuracy (RMS)
Using 10 ng of n-CsgH,4 on the probe, the root mean square error on averaged data between measured and

accepted masses for the molecular ion (m/z 506) and all peaks of the composition C,H,,,; above m/z 70 and
greater than 0.5% of the base peak (m/z 71) < 1.5 mDa.

RMS Error :

Scan Cycle Rate

The scan cycle rate for Ultima Magnet over the range m/z 500-50-500 is > 3 scans per second:

Measured Value:

715000944 Rev. E Page 7 of 17

Cl Tests (Option)

Use Methane gas when performing the CI specification.

Cl Positive lon Sensitivity

The charge collected for Ultima Magnet while monitoring the 299.3 peak from methyl stearate at 1000
resolution is > 5 x 10® C/ug:

Measured Value:_

CI Negative Ion Sensitivity

The charge collected for Ultima Magnet while monitoring the 208.1 peak from anthraguinone at 1000
resolution Is > 5 x 10 C/ug:

Measured Value;__

Page 8 of 17
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GC/MS Tests (Option)

GC/MS Sensitivity - Dioxin Instruments Only

The following values are based on a GC peak width at half height of 2 seconds. For other values, the
signal-to-noise ratio may be calculated by assuming a relationship inversely proportional to GC peak width. The

cycle time for selecting all 6 masses is about 0.5 seconds. At least 1 pg of *C,,-2,3,7,8-TCDD is co-injected
with the 100 fg standard.

In SIR mode at 10,000 resolution, while selecting m/z 319.8965 and 321.8936 from natural 2,3,7,8-TCDD and
m/z.331.9368 and 333.9339 from 13C12-2,3,7,8—TCDD, plus a lock mass and lock mass check, the

signal-to-noise ratio at m/z 321.8936 from 100 fg of 2,3,7,8-TCDD standard injected on to a 30 metre DB5
column is:

o > 125:1, where noise is a peak-to-peak measurement encompassing 95% of raw
noise data points (equivalent to 4 standard deviations, or £ 20 about the mean).
or
s >250:1, where noise is mean positive to mean negative going noise about the mean
(EPA 8290 definition, equivalent to 2 standard deviations, or % ¢ about the mean).

) ;
Signal-to-Noise Ratio (20 definition) : //(/‘ ,)/\ 7 2=

Signal-to-Noise Ratio (4c definition) :

GC/MS Sensitivity - Non-Dioxin Instruments Only

From an injection of 200 pg of methyl stearate onto a direct inlet capillary column, the signal-to-noise ratio for
the molecular ion (m/z 298.3) at 1000 resolution while scanning at 1 sec/decade over the range m/z 500-50
> 400:1,

Signal-to-Noise Ratio :

GC/MS Mass Measurement Accuracy - Non-Dioxin Instruments
Only

From an injection of 10 ng of methyl stearate, at 5000 resolution while scanning at 0.5 sec/decade, the RMS
error determined from averaged data between measured and accepted masses for all peaks which are above
m/z 70 and > 5% of the base peak (m/z 74) < 2 mDa RMS.

RMS Error :

715000944 Rev. E Page 9 of 17

Split Detector (Option)

For a Methy| Stearate (exact mass = 298.2872 Da)/Butyl stearate (fragment exact mass = 298.2827 Da)
mixture injected on to a 30m DB5 column, at an instrument resolution of 10,000, the symmetry values
measured on the split detector will be > 95% for the true masses and < 60% for the interfering masses in each
channel.

Symmetry Values True Mass Interferrence
Mass

Methyl stearate

Butyl stearate

Page 12 of 17 715000944 Rev. E



Customer Training

The Waters engineer will introduce the following topics while demonstrating the system installation
specifications. Waters intends only to provide familiarization with the basic operation and maintenance of the
system, and does not attempt to provide comprehensive training during installation.

Safety Around the Instrument

Voltage hazards

Current hazards
Thermal hazards
MEChANICAI NAZAIS .eettiseiit it crar s s e bbb
Trip hazards
Stray magnetic fields

Chemical hazards

Compressed gases

Overview
ULHTEI@S COMMECLIONS +1vvvvvvvvrrererrrretsttssssssessassson s e ea b e e s e e e s e b e s st et a4 H b s b s s st sttt @// )
THE VACULITI SYSTEIM ..utttesiruturestes s rssses s a1 eh bbb LIt M/

Covers and panels

Starting up the Instrument Y.

Connection for power, air and Water SEIVICES ... .uiiiiiiiutriiiiiirn @ /

Switch on procedure

715000944 Rev. E Page 13 of 17

Establishing Communications with the Embedded PC System

Telnet logging

rioMainMenu

Basic Operation
Starting MassLynx

Pumping down the instrument - manual controls

Page 14 of 17
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Advanced Operation

Tuning the instrument to beyond 10,000 resolving power

Setting UP @ SIR EXPEIIMENE L1iviitrears i
Calibrating @ SIR @XPEFIMENT .uiviviiiirtiieririitii s e e
Setting up a magnet scan ....

Setting up a voltage scan

Calibrating @ magnet and voltage scan

SEttiNg UP @ SAMPIE TS Lvurviiuiiies st

Running a sample list

Configuring a GC inlet ...

Fitting a GC column to the INSEFUMENT ...iveiirii i e .,

Using the inlets

Setting up a GC and autosampler method

Data Processing
Chromatograph
[ CToL 4T 2 LR L LR R R R R R R AR L ERLLEAARRERLLLLLARLLALE
Applications managers (options) ...

(B A e )L L1 NPT T SR E L L R IR IR RRILIICRIERCLILE

Routine Maintenance

VENEING ThE SOUICE L.veuuviiiiisiite ettt

VENEiNgG The BNAIYZEE .iiiiiiii it e

Changing an inner EI source

Changing an OULER EL SOUICE 1uuuuurrren s reerirtie i bbb i s

715000944 Rev. E Page 15 of 17
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Installation Confirmation

The instrument installation and set-up has been performed and acknowledged by marking

each step in this checkliSt .........iiiiiiiiiiii ﬂ )
/

All tests pertinent to this installation have been performed and have met the defined /

specification criteria

The customer has been trained in all applicable aspects of instrument operation listed in this @(
installation checklist

. s
I confirm on behalf of (/ eﬂcfﬁ (S%TU( [///’1;";/67/14 17
[/ Company Name

that the instrument has been installed in accordance with the procedures detailed in this installation
checklist and that instrument operation has been demonstrated by conducting all tests relevant to this
installation. The test specifications defined in this installation checklist have been achieved.

Signed:

Customer

I certify that the installation has been successfully completed,

Signed: (i\ D/1/\/\ /2§ v\ / 24 Date: ool 0/§ 4

Waters Engineer
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PerkinElmer’

For the Better

0-11540406/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL

FIAS 100
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 6, 2025
User Name: K.Phenpha Viphasthawat Visit Number: 10f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 8
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
FIAS 100 100514090404 Syngistix version 7.3
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mercury (Hg) Std N9300174 JUN 30, 2026

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 1 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

=

N

@

B

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

. INSTRUMENT CHECKS

A. The light part, quartz windows and detector. Clean if necessary.
B. Inspect the mercury lamp. Alignment if necessary.

C. Inspect the mercury filter. Replace if necessary.

D. Inspect and clean or replace the dust filter.

E. Inspect peristaltic pump tubes. Replace if necessary.

. ELECTRONICS CHECKS

A. Electronic power supplies

+ 5Volts (+0.3) +4.98

+15 Volts (+ 1.0) +15.03
- 15 Volts (+ 1.0) - 1507
+40 Volts (+ 1.0) +40.02

GAS SYSTEM CHECK

A. Leak test all internal and extenal gas box joints.

B. Inspect solenoid valve and pressure switch.

C. Inspect non return valve. Replace sleeve if necessary.

D. Inspect flow meter and needle valve. Clean if necessary.
MECHANICAL CHECKS

A. Inspect pump motor and pump roller.
B. Inspect and clean switching valve.

C. Inspect, clean and lubicant autosample.

K
K
K
K

HHEBEE

K

Volts
Volts
Volts
Volts

~

[eRl{eN]Ke]
RIRIEIE]

Py

2][8][2]
P B S

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerKMA‘INl'E.ENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL

0-11540406/2025

FIAS 100
SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TEST
A. Baseline Noise Test
(mesure peak area at 10 replicates
without any sample)
SD <0.0015 A*s 0.0025 A*s
B. Sensitivity Check
(10 ppb Hg Standard at 11 replicates)
Mean Absorbance > 0.0800 Abs. 0.1201 Abs.
C. Characteristic mass(mg)
(10 ppb Hg Standard at 11 replicates)
mo <314 pg 183.2 pg/0.0044A
D. Precision Check (%RSD)
(10 ppb Hg Standard at 11 replicates)
%RSD <25% 1.65 %
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg
PerkmAiMIE&ANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElr

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

Customer : S.P.S.Consulting Service Co.,.Ltd Date Tested:

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6

Paholyothin Road

Months

e

WO-11540198/2025

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

January 1, 2026

User Name: K.Phenpha Viphasthawat

January 6, 2025

Visit Number: 1of 2

Phone: 083-9269252

PerkinElmer Phone:

Fax: 02-513-4221

02-719-6420 ext 206

PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

NOT INCLUDED
SERIAL NUMBER
077C7042401

ACCESSORIES/COMPONENT

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinEl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED  July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of th
2. OPTICAL CHECKS

A. Inspect and clean all o

B. As regiured, check and replace all purgefilters.

e instrument.

ptical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller evi

ery year.

4. PERFORMANCE CHECKS

A. Torch View Alignment

B. Wavelength Calibration.

~

~

HEEEHEE
XA XA

YIS

HEH
~

~
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>
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A

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-1B)  Mn 257.610 nm <45 ppb 24.17
Page 3 of 4
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PerkinEl

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Authorized Representative:

( Wiphan Promlumda )

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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l' 80-82 auvtlszanBding W uwany LuaWsIuas ngacawe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2620-0191-6, 0-2280-1 787, Fax, 0-2280-1788, B-mail : thawati@haiunique.com, Website : www.ihaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0825/23032
Instrument Type : Gas Chromatography
Model : 3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 02/08/2025

ELECTRONIC TEST
CPU VI pasS O FAIL
DISPLAY & LED TEST V1 pAsSS O raIL
VENT TEST V1 pASS (I ralL
KEY ECHO TEST M pASS [ rAIL
DESTRUCTION RAM TEST ] pAsS O rAIL

RUN CHROMATOGRAM TEST

DETECTOR : Flame lonization Detectors ( FID Channel-Front)
INJECTOR : 1079 Injector

GC CONDITION:

Column 80 °C hold 1 min., rate 20 °C/min, to 200 °C hold 1min.
Injector 220 °C

Detector 300°C

Column flow 5 mL/min

Makeup flow 25 mL/min

Air flow 300 mL/min

Hydrogen flow 30 mL/min

Column:Capillary Colurmn CP sil 5 CB 0.25 IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218g/L C14,C15,C16 in hexane (diluted to 30ppm)

SENSITIVITY TEST: C15. (Area count) = 515,940 Counts.

A
”’l Ps 172
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04

Wm—a 51 lneglin $1ie THAI UNIQUE CO., LTD.
1"' 80-82 avuthizanBillas wwrauaguveny anssuas nganme 10200

80-82 Prachathipatai Rd., Bangkhinphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, -2280-1787, Fax. 0-2280-1788, E-mail : hewati@ihaiunique.com, Website : wwe thaiiigue.com

Detector Sensitivity (FID)

Detector Response Result Specification

Baseline Noise (nV) 2.40 < 50

Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for C15) 19,716 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven ("C) 80 79 +5
Injector (°C) 220 218 +5
Detector (°C) 300 298 +5
Incubator (°C) 60 N/A +5

Relative Standard Deviation % (%RSD)

Checkout Procedure Result Specification
Area C15 (%) 1.48 <5
Retention Time C15 (%) 0.08 < 05

-
Signature: /?

Engineer : Somchai Pohtongkam

Date : 02/08/2025

e
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80-82 auuthranBdlng wureuneyunaHy lAHSEUAS NEUMMY 10200
80-82 Prachathipatai Rd,, Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax, 0-2280-1788, B-mail : thawati@{hainnigue.com, Website © www ihaimigue.com

1wrg 1i3#m Inegiia $1e  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 506,043
C15 Area 2 520,497
C15 Area 3 522,154
C15 Area 4 521,664
Ci15Area 5 509,340
C15 Area Average 515,940
*%RSD (<5%) 1.48

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five {5 ) samples.

## (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg )} * 100

Compliance Pass | O Fail
Performance by @/ j2%
Date 02/ (&} %// QOLS
Comments
/
Reviewed by W—‘ | Date | o] / oL / 90286

adp
TS i

VARIAN SERVICE DEPARTMENT

80-82 mnnlszar@lflae winauneyumem anssuag ngaant 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2620-0191-6, §-2280-1787, Fax. 0-2280-1788, E-mail : thewat@thaivnique.com, Website : www. (haiunigue.com

1r= U3tin Inagiia $1ile THAT UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15RT 1 3.874
C15RT 2 3.880
C15RT 3 3.875
C15RT 4 3.872
C15RT 5 3.878
C15 RT Average 3.876
* % RSD (<0.5 %) 0.08

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD = ( std.dev / avg ) * 100

Compliance E/Pass ’ O Fail
Performance by c;ﬂlnwﬂv/ /:)-
Date 02/0%/202%

Comments

Reviewed by WM ’ Date 1 092 / /4 //f a5
4
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Title

Run File
Method File
Sample ID

Injection Dat

Operator
Workstation
Instrument
Channel

e:\sps2025\b1lk001l.run
c:\star\data\tu\2025\cal fid.mth
blk

e: 2/8/2568 12:01

Calculation Date:

2/8/2568 12:33

watsamon Detector Type: 3800 (10 Volts)
GC~LAB Bus Address : 44

Sample Rate : 10.00 Hz
Front = FID Run Time : 20.005 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Chart Speed =
Start Time =

1.13 cm/min

0.000 min End Time =

Attenuation = 1

20.005

min

50%
1.00

Zero Offset =
Min / Tick =

0 T T

-1.0 -0.5

20

rarhres!

+SR
mVoits

0.0 0.5 1.0

Print Date: Sa
Title

Run File
Method File
Sample ID

Injection Date

Operator Tow
Workstation: G
Instrument :
Channel T F
** LC Workstat
Run Mode

Peak Measureme

Calculation Ty
Peak Peak
No. Name

Total Unidenti
Detected Peaks
Multiplier: 1
Baseline Offse
Noise (used):

Manual injecti

Data Handling:

M R R e i oA A AR

t Aug 02 15:09:03 2025

e:\sps2025\b1lk00Ll.run
c:\star\data\tu\2025\cal fid.mth
blk

1 2/8/2568 12:01

Detector Type:
Bus Address
Sample Rate
Run Time H

atsamon
C-LAB

ront = FID
ion Version 6.20 **

: Analysis
nt: Peak Area

Calculation Date:

Page 1 of 1

2/8/2568 12:33

3800 (10 Volts)
44
10.00 Hz

20.005 min

02511-7390-ae7~-0265 **

pe: External Standard
Ret. Time width
Result Time Offset Area Sep. 1/2
() (min) (min) {counts) Code (sec)
0.000 0

0 counts

fied Counts

: 0 Rejected Peaks: 0
Divisor: 1
t: -14 microvVolts LSB:

24 microVolts -
on

No peaks

Identified Peaks:

Unidentified Peak Factor:
1 microvVolts

monitored before this run



Title : Print Date: Sat Aug 02 15:10:09 2025 Page 1 of 1 i
Run File : e:\sps2025\fidstd001.run é
+ i . . = 4 Title
Method File : c:\star\data\tu\2025\cal fid.mth Ron ile | e:\sps2025\fidstd00l.zrun
Sample ID ¢ fidstd Method File : c:\star\data\tu\2025\cal fid.mth
Sample ID : fidstd
Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Operator ¢ watsamon Detector Type: 3800 (10 Volts) Operator : watsamon Detector Tygpe: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44 Workstation: GC-LAB Bus Address 44
N . - Instrument : Sample Rate : 10.00 H=z
Instrument : Sampl? Rate : 10.00 HA Channel : Front = FID Run Time : 7.993 min
Channel : Front = FID Run Time : 7.993 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **
** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Run Mode : Calibration
X . , X Peak Measurement: Peak Area
Chart Speed = 2.83 cm/min Attenuation = 79 Zero Offset = 2% Calculation Type: External Standard
Start Time =  0.000 min End Time = 7.993 min Min / Tick = 1.00 Level 1
0 . : - ; . ; . Ret . Time Width
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0175 +I rPeak Peak Time  Offset Area Sep. 1/2  Status
Volts No. Name (min) (min) (counts) Code (sec) Codes
J 1 cl4 3.263 0.002 458627 BB 2.7
2 C15 3.874 0.002 506043 \'A% 2.8
3 Ccleé 4.451 0.001 460610 VB 2.8
Totals: 0.005 1425280
1
Total Unidentified Counts : 0 counts
Detected Peaks: & Rejected Peaks: 5 Identified Peaks: 3
Multiplier: N/A Divisor: N/A Unidentified Peak Factor: O
Baseline Offset: 6 microVolts LSB: 1 microvVolts
2 Noise (used): 2 microVolts - monitored before this run
Manual injection
’A“k**************‘k‘k*I\A*****‘k******-k’k’k).'k********************************’A***)\‘****
3
—] -l
.
C14 = 3263
—
C15 3-874

C16 4.451

+




S.P.S Consulting Service Co.,Ltd.

fid std ‘?@ -

Sample ID:

Operator (Inj): watsamon

Injection Date: 02/08/2025 VA R I A N
Calc Date: 02/08/2025

Run Time (min); 7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type: External Std.

e:\sps2025\fidstd001.run

mVolts

A =FID 10 VRESULTS

S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std %&%@

. e
Operator (Inj): watsamon
Injection Date: 02/08/2025 VA R I A N
Calc Date: 02/08/2025
Run Time (min): 7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type; External Std.

e:\sps2025\fidstd002.run

A =FID 10 V RESULTS

< a
2
150—
100—
50—
o U
20
h b h l k 3 h ‘
Minutes
2 g o
8 & =
“ o ~
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Cl4 0.0000 3.263 458627 BB 27
2 C15 0.0000 3.874 506043 VvV 2.8
3 C16 0.0000 4.451 460610 VB 2.8
Totals 0.0000 1425280
1|'i| THAI UNIQUE CO.,L.TD. Lori

mVolt: a
hA
150—
100—
50—
ogﬁj (N N D N
-20
h b b N k b b !
- - " Minutes
8 g <
@ 0 ~r
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl14 0.0000 3.269 472338 BB 2.6
2 C15 0.0000 3.880 520497 Vv 2.7
3 Cl6 0.0000 4.455 471916 VB 2.8
Totals 0.0000 1464751
Tﬂ
] THAI UNIQUE CO.,LTD. lrof1




S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Calc Date: 02/08/2025
Run Time (min): 7.993
Workstation: GC-LAB

Instrument (Inj):

Ap.
gﬁﬁ

T

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd003.run

mVolts | F

14

15

16

A =FID 10 VRESULTS

S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Cale Date: 02/08/2025
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

Ap
T

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type: External Std.

Calibration

e:\sps2025\fidstd004.run

mVolts_

14

150—

100—

A=TFID 10 VRESULTS

16

150—
100—
50—
0—— L-N.M—..__/\_/\—/;/\_,B,___
-20
i 3 ; ; ; G ; I
. Minutes
g€ & g
o “ <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Cl4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 \'A% 2.8
3 Clé6 0.0000 4.451 478526 VB 2.8
Totals 0.0000 1469945
Ti
ﬁ' THAI UNIQUE CO.,LTD. 1ort

|1 b b 4 ks b h 1
N - Minutes

& & 2

o - <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2

(min) (counts) (sec)
1 Cl4 0.0000 3.261 468907 BB 2.7
2 C15 0.0000 3.872 521664 \'A% 2.8
3 C16 0.0000 4.450 478772 VB 2.8
Totals 0.0000 1469343
]

in THAI UNIQUE CO.,LTD. 1of1




S.P.S Consulting Service Co.,Ltd.

SampleID:  fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Calc Date: 02/08/2025
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

AR
VARIAN

Run Mode: Calibration
Peak Measurement; Peak Area

Calculation Type: External Std.

e:\sps2025\fidstd005.run

mVols |

14

150—

100—

50—

A =FID 10 V RESULTS

15

16

-20
; 3 ; ’ ; 5 : I
° w - Minutes
& @ 2
« « <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 172
(min) (counts) (sec)
1 C14 0.0000 3.266 459351 BB 2.6
2 C1s 0.0000 3.878 509340 \'A% 2.8
3 Cl6 0.0000 4.454 468353 VB 2.8
Totals 0.0000 1437044
10f1

'||'|" THAI UNIQUE CO.,LTD.

Print Date: 02 Aug 2025 15:12:58

Calibration Curves Report

File: e:\sps2025\cal fid.mth

Detector: 3800 GC, Address: 44, Channel ID: Front

C14
Resp. Fact. RSD: 1.347%

External Standard Analysis
Coeff. Det.(r?): 0.999130

Curve Type: Linear
Origin: Force

y = +1.552325e+004x
Replicates 5

400000 - /@ 1
300000 1 / |

200000 - — :

100000 - — .

O N~ W X o 07

0=

"5 120 125

0
Amount (ppm)
C15

30

Resp. Fact. RSD: 1.481%

External Standard Analysis
Coeff. Det.(r?): 0.998948

Curve Type: Linear
Origin: Force

y = +1.719798e+004x
Replicates

500000 - /
400000 - 1
300000 - / “

200000 - / 1
100000 / ]

(04
'5 "0 "5 20 25 30
Amount (ppm)
Cc16

@cﬂ

0 0 T

O N — O

Resp. Fact. RSD: 1.611%

External Standard Analysis
Coeff. Det.(r?): 0.998756

Curve Type: Linear

Origin: Force

y = +1.572118e+004x

Replicates
500000

400000 - q

@m

300000 - ]

200000 - — |

100000 - / |
o

04
5 "0 "5 120 25 30
Amount (ppm)

~0 0T

® N — W
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This is to certify, that
.................................................... Somchai Pohthongkham......
has participated the course

.Basic.GC.and .Sampler. training

Date: 2427 May 2004

Location: Middelburg

Instructor: W..l..Buys

Signature instructor:

Varian Analytical Instruments
4 Varian Chrompack [nternational BV
,"’ Hereuleswey 8
> ﬁ 1,0, Box 8033

4 4330 EA. Middelburg

‘The Netherlands

Tel.t 431 118 671000
VA R I A N Fax: +31 118 633118

www.varfanine,.com

e,

.,

>>>§<<

&0

\)ﬁ WK Electric Co.Lid.

661242 Moo 5, S8awaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthanl 121 50

AL Uatigns) Acxeqditrtion Roard
AccnepDlT E =)
wwwww WAL
CAVINRATION, QIVENTIH A
M[AFVHIME‘" Mlﬂ TEST!MG

AC-24

Tel. +66 2993 4773, +66 2153 7132-3 Fax, +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-ete.com

Certificate of Calibration

Certificate No.:  WK2412-063-1 Page 1 of 2

Customer : THAI UNIQUE CO., LTD.
80-82 Prachathipatai Rd., Bangkhunphrom,
Pranakorn, Bangkok 10200

Instrument : AMD Flow Meter Ambient Temperature (23 £2) °C
Manufacturer ¢ Agilent Technologies Humidity : (50 £15) %RH
Model ! 36691A Received Date t 4-Dec-24
Serial No. t MY16470347 Calibrated Date ¢ 11-Dec-24
Identity No. : SV-DF-001 Tssued Date .  18-Dec24
Range 0 ml/min to 750 ml/min Calibrated Location tIn Lab
Resolution : See to Data
Calibration Method ¢ CP-WK-M10
Reference standard inatruments ! N, )
Instrument - Berial No. Qgrtiﬂcabé’ No. * Due Date. Traceability to
Flow Calibrator 140215134 L202304114-001 . 18-Api-o5 MIT

Primary Flow Calibrator 1107-S WK2405-049-6 . 22-MayL25 WK Electric Co.,Ltd.

MIT : Miracle International Technology Ca.,Ltd. e
This result calibrate was found accurate as shown on date pla(,e of cahb1 ate only
This certificate is traceability to the . International System of Unit (ST} -

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

coverange factor k=2 , providing a level of confidence approximately 96%

Calibrated by : Mr.Thippatai Munépungklang Approved by :

Ms. B\t:glsagorn

Patcha

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in

writing from the laboratory.

F5100

REV.00 27 Oct 16



Measuretronix Limited
2425/2 Lat Phrao Road, Saphan Song
| Wangthonglang, Bangkok 10310, Thailand
Phone : 0-2514-1000, 0-2514-1234 N\
Fax : 0-2514-0001, 0-2514-0003 1118 17026
Website : www.measuretronix.com CALIBRATION 0210

YO,
2R

Certificate of Calibration

Certificate Number  : LF25-0305

Equipment : Thermometer

Manufacturer : Fluke

Model : 51

Serial Number : 5910857

Asset Number : 5910857

Customer . Thal Unique Co., Ltd.
80-82 Prachathipatai Road,
Bangkhunphrom, Pranakorn,
Bangkok 10200

Date of Calibrate : 6-Jun-2025

Date of Issue : 6-Jun-2025

This calibration certificate documents the traceability to national standards, which reallze the units of measurement
according to the Infernational Sysiem of Units (81),

This calibration certificate applies only fo the item identified and shall not be reproduced other than in full, without
specific wrilten approved by Measvretroniy Cal-Lab. Calibration certificates without signature are not valid.

The measurements marked with an asierisk (*) in this certificate ave outside our range of accreditation, They have been
included for completeness.

The Calibration interval (Cal.Due) is the responsibility of the end user.

Calibrated by Approved by

" eI
Brmak . e S D
Mr, Samak Uaonkaonoi Miss Juthamas Sukhathainirun
Metrology Techniclan Cal-Lab Managor

Certificate No, : LF25-0305 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev,07 Data : 06-Jun-2024 Measuretronix Cal-Lab

w+d e Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part ‘ Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006750304

This analytical reference material was manufactured and verified in acqordance with an 1SO 9001 registered quality system,
and the analyte concentrations were verified by an 1SO 17025 aceredited laboratory. The certified value for each analyte was
detcrm‘ined gravimetrically,

.

Concentrations:

n-tetradecane 0.218 g/L (+ 0.5%) 0.033 wiw %
n-pentadecane 0.218 /L. (£ 0.5%) 0.033 wiw %
n-hexadecane 0.218 /L (& 0.5%) 0.033 wiw %

Solvent: hexane

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
and 1SO 9001,

Purities:
n-tetracecane 99.6%
n-pentadecane 99%
n-hexadecane 99.5%
hexane 99%

Typical Analytical Spectrum or Chromatography )
GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane
=1 cls

A7 hexmme Clé
GC Condittons:
Agllent 6890 GC
Column - Agilent 190915413
FID / SPLITLESS
Carrler - 25 PSI
Oven - 40 to 9060 25/min
90 to 17058 15/min
Tiold 2 min

Date of release: 30 June 2023
Date of expiration: 31 July 2025

Monica Bourgeois
QIMS Representative



LPNHAITLUU 5-4

LONANTADUNEULATDNIDN15MNSIIATLAULES A L










LANEITLLUU 5-5

LONANSADUNYULATDILBNITATIVIATLAULALIVDUATDIING










LNHAITLUU 5-6

lenansaeuguAITean1InTIianu wEsanUainid e




























Certificate No. :

52024090374-0003

Environment : Ambient Temperature : Start record 23.7 °C, Stop record 23.5 °C
Relative Humidity : Statt record 54.6 %RH, Stop record 54.4 %RH
Calibration Setting Indicating Measured Measured Overall
Temperatute Temperature Temperature Stability' Uniformity” Variation®
(°C) 0 0 €0 (°C) 0
35 35.0 35.0 0.04 0.21 0.38
41.5 41.5 415 0.07 0.19 0.30
‘Without adjustment
Calibration STD STD STD STD STD STD STD STD STD  Uncertainty*
Temperature  No. 1 No. 2 No.3 No. 4 No. 5 No. 6 No, 7 No. 8 No. 9
(§Y) 0 %Y ) 0 4] (WY 59 O 49 t°C
35 34.81 35.12 34.93 34.92 35.02 34.82 34.92 35.13 34.98 0.23
41.5 41.31 41.49 41.33 4134 4141 -~ 41.31 41.52 41.32 41.46 0.23
Decision Rule with Guard Band
Calibration Pass / Fail MPE
Temperature
(°C) No.l Noi2. No.3  No.4 MNo.5. No.6 No.7 No.& No.9 {°C)
35 Pass Pass Pass Pass Pass Pass Pass Pass Pass 0.5
41.5 Pass Pass Pass Pass Pass “Pass Pass Pass Pass 0.5
Pass = lerror| + juncertainty| <= [MPE| MPE= Maximum Permissible Error
Fail = lerror| + luncertainty| > [MPE|
Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0 ! 2
' #
9
i SOOI RPN 2,
7_‘,."/ 8

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated,
Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No, L202407373-0005 for Temperature Indicator with Sensor Serial No. US37020317, Due 31-Jan-25

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4, The uncertainty of measutetnent is included temperature stability.

5, The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled englosures at atmospheric pressure.

End of Certificate

Page 2 of 2













E - h Certificate No. : 1.202407024-0001
Date Issued : 31-Jul-24

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak, Bangkok
10900

Equipment : Block Digestion (Gerhardt, TR)

Manufacturer : Gerhardt

Model HI

Serial No. : 4061832

ID No./Tag No. : KJ01/43

Date Received ¢ 18-Jul-24

Date Calibrated ¢ 30-Jul-24

Calibrated by : Surat Aumarb

Calibration Method or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

Approved by: Page 1 of 2

(Sarayuth Tochua)

Certificate No. : 1£202407024-0001

Environment : Ambient Temperature : Start record 26.8 °C, Stop record 26.9 °C
Relative Humidity : Start record 54.4 %RH, Stop record 57.1 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity” Variation®
(O (°0) (O (°O [{®) (°0)
380 380 380 1.34 2.28 3.27
— Uncertainty*
Calibration Standard Reading (°C), Probe No. 20 is Reference Probe neertainty
Temperature (°C) (£°C)
No. 1 No. 2 No. 3 No. 4 No. 5
380.07 379.54 380.96 379.66 379.31
No. 6 No. 7 No. 8 No. 9 No. 10
180 380.63 380.22 379.71 380.41 380.72 29
No. 11 No. 12 No. 13 No. 14 No. 15 :
380.40 380.28 380.03 379.69 380.47
No. 16 No. 17 No. 18 No. 19 No. 20
380.11 379.97 379.93 379.81 379.58
Decision Rule with Guard Band
Calibration Pass / Fail MPE
Temperature (°C) No. 1 No. 2 No. 3 No. 4 No. 5 (x°C)
Pass Pass Pass Pass Pass
No. 6 No. 7 No. 8 No. 9 No. 10
Pass Pass Pass Pass Pass
380 No. 11 No. 12 No. 13 No. 14 No. 15 5
Pass Pass Pass Pass Pass
No. 16 No. 17 No. 18 No. 19 No. 20
Pass Pass Pass Pass Pass
Pass = lerror|<= |MPE| MPE = Maximum Permissible Error
Fail = lerror| > |MPE|

Without adjustment

No.1 No.2 | No.3 | No.4
No.5 | No.6 | No.7 | No.8 Top view position
No.9 | No.10 | No.I11 | No.12
No.13 | No.14 | No.I5 | No.16
No.17 | No.18 | No.19 | No.20

Condition As-Received : Used Item
The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceabilitly :
The International System of Units (SI) through

MIT Certificate No. L202403007-0003 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 10-Sep-24

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.
End of Certificate
Page 2 of 2



Certificate No. : $2025070410-0004

Page 2 of 2

Environment : Ambient Temperature : Start record 25.5 °C, Stop record 25.5 °C
Relative Humidity : Start record 50.4 %RH, Stop record 50.1 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity® Variation®
(°C) ) (0 (°C) (0 (°C)
380 380 380 1.03 1.73 2.57 -
N . )
TerS]?ilyrl::‘ut::?" o) Standard Reading (°C), PJVrobe' No. 10 is Reference Probe Unc(::etr;sg;)ty
No. 1 No. 2 No. 3 No. 4 No. 5
380.49 380.79 380.68 380.85 380.56
No. 6 No. 7 No. 8 No.9- - No. 10
380 380.60 379.85 380.28 379.65 380.55 L9
No. 11 No. 12 . ~Ne,13 No. 14 ‘No.15 '
380.38 380.54 380.49 380.75 380.37
No. 16 No. 17 No. 18 No.19 . No.20
380.25 379,64 379.73 380.52 380.79
Without adjustment : i
No.i | No.2 | No.3 [ No.4
No.5 | No.6 | No.7:| No.8
No.9 | No,10.| No.il | No.12 Top view position
No.13 | No,14 | No.15 | No.16
No.17.1:No.18 | No,19 | No.20

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. 1.202502406-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No, US37011

Due 10-Oct-25

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatutes between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Qverall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.

End of Certificate




GC Clarus 600/680 Preventive Maintenance (PM)

Component List

Company Name: S.P.S. Consulting Service Co.,Ltd Con!Ronentl Serial # SOﬂ“{are Configuration Notes
Add Specific Model Version
ress | 7 soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): Clarus680 680514042502 Totalchrom6.3.2 | PSS, PSS, FID,
Bangkok, 10900.
Serial Number: 680514042502 Service Tag: NE8APSSFXMP Clarus SQ8T 648N4050804 Turbomass 6.4
Customer Name PM ber: 10of 2
(if applicable): Ms.Naruecha OO ECEE 0 AtomX US14113002 Tekma AtomX
Service Engineer e Service Order
Name: Monchai Kitcharoenkeat Noobae WO-
. Next PM Due
Date PM Performed: 22-Feb-2025 Date: 22-Aug-2025
(DD-MMM-YYYY)
(DD-MMM-YYYY) .
Parts Lists
Part Number Release Publication Date
Additional Tools Required for PM
TH09370070 C August 2016 Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
Scope N/A
The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by
inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.
General Instructions: il A
The customer must provide the engineer operational data to demonstrate recent instrument performance Additional Reagents and Standards Required for PM
prior to starting the PM. Always check with the customer before making any changes that may affect the Part Number Expiration
customer’s analysis or calibration, including a current back-up of system software and/or data files. The (if applicable) Description Quantity Batch/Lot # Date mmrvY)
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.
N/A

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of Perkin Eimer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.




Procedure Checklist

Use (V) to check off those steps in the checklist that have been completed.

1. General:

%]

%]

Review the instrument performance with the customer and document any
recent problems.

Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.33 Volt

*Neutral to ground not more than 0.5 volts peak to peak
Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas M Helium [ Nitrogen [THydrogen
Moisture level 1Good []Need to replace []Other

Detector gas M Air Zero MIHydrogen [INitrogen[Helium
Moisture level [/]Good [[]Need to replace []Other

Inspect the customer log book and make any appropriate PM entries.

Leak check all fittings from the gas source to instrument.
Gas leakage [Pass [JFail Comment

Perform general inspection of system for cleanliness.
Inspect for functional and clean electronic cooling and oven vent fans

Electronic cooling fan MYes [No
Oven cooling fan K Yes [ONo

2. Electronic :

%]

ad

Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C |/ Pass [] Fail

Check sub-ambient option. (If installed).
Oven temperature set point 5 °C [JPass []Fail

Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

Check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Split flow Pass

Check detector gas flows and adjust if necessary.
Detector flow Pass

Autosampler installed ¥ Yes [ No
Check autosampler sensor for wear and replace if necessary.
Vial sensor Pass

Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

Remove syringe, manually flush. Replace with customer supplied spare if

necessary.

Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

Measure all accessible power supply voltages.
5 Volt Pass
+15 Volt Pass
-15 Volt Pass
24 Volt Pass

Record all detector voltage signal.
Detector Channel A 1.12 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.




Additional Comments

Additional Comments Regarding the PM

Review

Clarus600/680 GC have been completed.

The preventive maintenance checks and if applicable performance tests for

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Monchai Kitcharoenkeat 22-Feb-2025
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
Ms.Naruecha 22-Feb-2025
(DD-MMM-YYYY)




GC Clarus 600/680 Preventive Maintenance (PM)

Component List

company Name: S.P.S. Consulting Service Co.,Ltd cor'!ponentl Serial # So““{are c°nfigurati°r| Notes
Add Specific Model Version
ress | 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,

(Instrument Location): | 5.\ "10900. Clarus680 680514042502 Totalchromé.3.2 | PSS, PSS, FID,

Serial Number: 680514042502 Service Tag: NGBAPSSFXMP Clarus SQ8T 648N4050804 Turbomass 6.4

Customer Name PM ber: 20f 2

(if applicable): Ms.Naruecha number: 0 AtomX US14113002 Tekma AtomX
Service Engineer i Service Order
N Monchai Kitcharoenkeat NehoE WO-06815714
. Next PM Due
Date PM Performed: 13-Aug-2025 Date: 13-Feb-2026
(DD-MMM-YYYY)
(DD-MMM-YYYY) .
Parts Lists
Part Number Release Publication Date
Additional Tools Required for PM
TH09370070 C August 2016 PartINGTDor Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
Scope N/A
The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by
inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.
General Instructions: o) :
The customer must provide the engineer operational data to demonstrate recent instrument performance Additional Reagents and Standards Required for PM
prior to starting the PM. Always check with the customer before making any changes that may affect the Part Number Expiration
customer’s analysis or calibration, including a current back-up of system software and/or data files. The (if applicable) Description Quantity Batch/Lot # Date mrvY)
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.
N/A

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the

prior, written permission of Perkin Elmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.




Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.
1. General:

M Review the instrument performance with the customer and document any
recent problems.

M Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G__0.32 Volt

*Neutral to ground not more than 0.5 volts peak to peak
M Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas I Helium [ Nitrogen (JHydrogen
Moisture level i/]Good [1Need to replace []Other

Detector gas M Air Zero MHydrogen [INitrogen[JHelium
Moisture level [/]Good [[JNeed to replace []Other

M Inspect the customer log book and make any appropriate PM entries.

M Leak check all fittings from the gas source to instrument.
Gas leakage [Pass [JFail Comment

M Perform general inspection of system for cleanliness.

1 Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan [Yes [INo
Oven cooling fan KYes [JNo

2. Electronic :

1 Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C i Pass [] Fail

[0 Check sub-ambient option. (If installed).
Oven temperature set point5 °C [JPass [JFail

M Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

M check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Split flow Pass

M Check detector gas flows and adjust if necessary.
Detector flow Pass

WM Autosampler installed M Yes O No
Check autosampler sensor for wear and replace if necessary.

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass

Elevator sensor Pass

M Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

M Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

1 Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

M Record all detector voltage signall.
Detector Channel A 0.98 mV.
DetectorChannelB ___ NA  mV.

3. Diagnostics Tests:

1 Run instrument diagnostics.
BRAM Pass
EPROM Pass

BRAM Pass

v
v
M Run Autosampler diagnostics.
Y|
1 EPROM  Pass

M Review with the customer PM work performed.

1 Review with the customer routine maintenance procedures.

/1 Discuss recommended customer-supplied materials to have on hand
1 Attach PM sticker.

/1 Update Logbook.




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Monchai Kitcharoenkeat 13-Aug-2025
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
Ms.Naruecha 13-Aug-2025
(DD-MMM-YYYY)
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PerkinElr

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

Customer : S.P.S.Consulting Service Co.,.Ltd Date Tested:

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6

Paholyothin Road

Months

e

WO-11540198/2025

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

January 1, 2026

User Name: K.Phenpha Viphasthawat

January 6, 2025

Visit Number: 1of 2

Phone: 083-9269252

PerkinElmer Phone:

Fax: 02-513-4221

02-719-6420 ext 206

PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

NOT INCLUDED
SERIAL NUMBER
077C7042401

ACCESSORIES/COMPONENT

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinEl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED  July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of th
2. OPTICAL CHECKS

A. Inspect and clean all o

B. As regiured, check and replace all purgefilters.

e instrument.

ptical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller evi

ery year.

4. PERFORMANCE CHECKS

A. Torch View Alignment

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 2 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-1B)  Mn 257.610 nm <45 ppb 24.17
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-11540198/2025

e

PerkinEl

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Authorized Representative:

( Wiphan Promlumda )

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’

For the Better

0-11540406/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL

FIAS 100
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 6, 2025
User Name: K.Phenpha Viphasthawat Visit Number: 10f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 8
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
FIAS 100 100514090404 Syngistix version 7.3
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mercury (Hg) Std N9300174 JUN 30, 2026

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 1 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg

PerkinElmer’

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

=

N

@

B

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

. INSTRUMENT CHECKS

A. The light part, quartz windows and detector. Clean if necessary.
B. Inspect the mercury lamp. Alignment if necessary.

C. Inspect the mercury filter. Replace if necessary.

D. Inspect and clean or replace the dust filter.

E. Inspect peristaltic pump tubes. Replace if necessary.

. ELECTRONICS CHECKS

A. Electronic power supplies

+ 5Volts (+0.3) +4.98

+15 Volts (+ 1.0) +15.03
- 15 Volts (+ 1.0) - 1507
+40 Volts (+ 1.0) +40.02

GAS SYSTEM CHECK

A. Leak test all internal and extenal gas box joints.

B. Inspect solenoid valve and pressure switch.

C. Inspect non return valve. Replace sleeve if necessary.

D. Inspect flow meter and needle valve. Clean if necessary.
MECHANICAL CHECKS

A. Inspect pump motor and pump roller.
B. Inspect and clean switching valve.

C. Inspect, clean and lubicant autosample.

K
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerKMA‘INl'E.ENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL

0-11540406/2025

FIAS 100
SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TEST
A. Baseline Noise Test
(mesure peak area at 10 replicates
without any sample)
SD <0.0015 A*s 0.0025 A*s
B. Sensitivity Check
(10 ppb Hg Standard at 11 replicates)
Mean Absorbance > 0.0800 Abs. 0.1201 Abs.
C. Characteristic mass(mg)
(10 ppb Hg Standard at 11 replicates)
mo <314 pg 183.2 pg/0.0044A
D. Precision Check (%RSD)
(10 ppb Hg Standard at 11 replicates)
%RSD <25% 1.65 %
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg
PerkmAiMIE&ANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 4 of 4
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Certificate No. :

52024090374-0003

Environment : Ambient Temperature : Start record 23.7 °C, Stop record 23.5 °C
Relative Humidity : Statt record 54.6 %RH, Stop record 54.4 %RH
Calibration Setting Indicating Measured Measured Overall
Temperatute Temperature Temperature Stability' Uniformity” Variation®
(°C) 0 0 €0 (°C) 0
35 35.0 35.0 0.04 0.21 0.38
41.5 41.5 415 0.07 0.19 0.30
‘Without adjustment
Calibration STD STD STD STD STD STD STD STD STD  Uncertainty*
Temperature  No. 1 No. 2 No.3 No. 4 No. 5 No. 6 No, 7 No. 8 No. 9
(§Y) 0 %Y ) 0 4] (WY 59 O 49 t°C
35 34.81 35.12 34.93 34.92 35.02 34.82 34.92 35.13 34.98 0.23
41.5 41.31 41.49 41.33 4134 4141 -~ 41.31 41.52 41.32 41.46 0.23
Decision Rule with Guard Band
Calibration Pass / Fail MPE
Temperature
(°C) No.l Noi2. No.3  No.4 MNo.5. No.6 No.7 No.& No.9 {°C)
35 Pass Pass Pass Pass Pass Pass Pass Pass Pass 0.5
41.5 Pass Pass Pass Pass Pass “Pass Pass Pass Pass 0.5
Pass = lerror| + juncertainty| <= [MPE| MPE= Maximum Permissible Error
Fail = lerror| + luncertainty| > [MPE|
Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0 ! 2
' #
9
i SOOI RPN 2,
7_‘,."/ 8

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated,
Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No, L202407373-0005 for Temperature Indicator with Sensor Serial No. US37020317, Due 31-Jan-25

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4, The uncertainty of measutetnent is included temperature stability.

5, The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled englosures at atmospheric pressure.

End of Certificate
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PerkinElr

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

Customer : S.P.S.Consulting Service Co.,.Ltd Date Tested:

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6

Paholyothin Road

Months

e

WO-11540198/2025

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

January 1, 2026

User Name: K.Phenpha Viphasthawat

January 6, 2025

Visit Number: 1of 2

Phone: 083-9269252

PerkinElmer Phone:

Fax: 02-513-4221

02-719-6420 ext 206

PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

NOT INCLUDED
SERIAL NUMBER
077C7042401

ACCESSORIES/COMPONENT

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinEl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED  July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of th
2. OPTICAL CHECKS

A. Inspect and clean all o

B. As regiured, check and replace all purgefilters.

e instrument.

ptical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller evi

ery year.

4. PERFORMANCE CHECKS

A. Torch View Alignment

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-1B)  Mn 257.610 nm <45 ppb 24.17
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-11540198/2025

e

PerkinEl

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Authorized Representative:

( Wiphan Promlumda )

Service Engineer
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’

For the Better

0-11540406/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL

FIAS 100
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 6, 2025
User Name: K.Phenpha Viphasthawat Visit Number: 10f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 8
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
FIAS 100 100514090404 Syngistix version 7.3
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mercury (Hg) Std N9300174 JUN 30, 2026

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 1 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg

PerkinElmer’

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

=

N

@

B

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

. INSTRUMENT CHECKS

A. The light part, quartz windows and detector. Clean if necessary.
B. Inspect the mercury lamp. Alignment if necessary.

C. Inspect the mercury filter. Replace if necessary.

D. Inspect and clean or replace the dust filter.

E. Inspect peristaltic pump tubes. Replace if necessary.

. ELECTRONICS CHECKS

A. Electronic power supplies

+ 5Volts (+0.3) +4.98

+15 Volts (+ 1.0) +15.03
- 15 Volts (+ 1.0) - 1507
+40 Volts (+ 1.0) +40.02

GAS SYSTEM CHECK

A. Leak test all internal and extenal gas box joints.

B. Inspect solenoid valve and pressure switch.

C. Inspect non return valve. Replace sleeve if necessary.

D. Inspect flow meter and needle valve. Clean if necessary.
MECHANICAL CHECKS

A. Inspect pump motor and pump roller.
B. Inspect and clean switching valve.

C. Inspect, clean and lubicant autosample.

K
K
K
K

HHEBEE

K

Volts
Volts
Volts
Volts

~
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Py

2][8][2]
P B S

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4



| Bg

PerKMA‘INl'E.ENANCE REPORT AND CALIBRATION CERTIFICATE
FLOW INJECTION MERCURY SYSTEMS MODEL

0-11540406/2025

FIAS 100
SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TEST
A. Baseline Noise Test
(mesure peak area at 10 replicates
without any sample)
SD <0.0015 A*s 0.0025 A*s
B. Sensitivity Check
(10 ppb Hg Standard at 11 replicates)
Mean Absorbance > 0.0800 Abs. 0.1201 Abs.
C. Characteristic mass(mg)
(10 ppb Hg Standard at 11 replicates)
mo <314 pg 183.2 pg/0.0044A
D. Precision Check (%RSD)
(10 ppb Hg Standard at 11 replicates)
%RSD <25% 1.65 %
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Bg
PerkmAiMIE&ANCE REPORT AND CALIBRATION CERTIFICATE

FLOW INJECTION MERCURY SYSTEMS MODEL
FIAS 100

0-11540406/2025

SERIAL NUMBER 100514090404 DATE TESTED July 1, 2025

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElr

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

Customer : S.P.S.Consulting Service Co.,.Ltd Date Tested:

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6

Paholyothin Road

Months

e

WO-11540198/2025

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

January 1, 2026

User Name: K.Phenpha Viphasthawat

January 6, 2025

Visit Number: 1of 2

Phone: 083-9269252

PerkinElmer Phone:

Fax: 02-513-4221

02-719-6420 ext 206

PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

NOT INCLUDED
SERIAL NUMBER
077C7042401

ACCESSORIES/COMPONENT

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinEl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED  July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of th
2. OPTICAL CHECKS

A. Inspect and clean all o

B. As regiured, check and replace all purgefilters.

e instrument.

ptical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller evi

ery year.

4. PERFORMANCE CHECKS

A. Torch View Alignment

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-11540198/2025

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00570
Ni 231.604 nm <0.008 0.00734
Ni 341.476 nm <0.012 0.00763
Spectral Resolution : VIS La 408.672 nm <0.020 0.01627
Ba 455.403 nm <0.025 0.02428
Precision
As 193.656 nm % RSD <1.0 0.82 %
Zn 213.856 nm % RSD <1.0 0.83 %
Mn 257.610 nm % RSD <1.0 0.20 %
La 379.478 nm % RSD <1.0 0.89 %
Ba 455.403 nm % RSD <1.0 0.92 %
Ba 493.408 nm % RSD <1.0 0.75 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb
Zn 213.856 nm 3(sd) 0.98 ppb
Mn 257.610 nm 3(sd) 0.34 ppb
La 379.478 nm 3(sd) 2.54 ppb
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-1B)  Mn 257.610 nm <45 ppb 24.17
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-11540198/2025

e

PerkinEl

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Authorized Representative:

( Wiphan Promlumda )

Service Engineer
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GC Clarus 600/680 Preventive Maintenance (PM)

Component List

Company Name: Component / Serial # DL Configuration Notes
Add Specific Model Version
ress | 7 soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): Clarus680 680514042502 Totalchrom6.3.2 | PSS, PSS, FID,
Bangkok, 10900.
Serial Number: 680514042502 Service Tag: NG8APSSFXMP Clarus SQ8T 648N4050804 Turbomass 6.4
Customer Name PM ber: 1of 2
(if applicable): Ms.Naruecha OO EEE 0 AtomX US14113002 Tekma AtomX
Service Engineer . Service Order
Name: Monchai Kitcharoenkeat Noobee WO-
. Next PM Due
Date PM Performed: 22-Feb-2025 Date: 22-Aug-2025
(DD-MMM-YYYY)
(DD-MMM-YYYY) .
Parts Lists
Part Number Release Publication Date
Additional Tools Required for PM
TH09370070 C August 2016 BartiNG T Ber Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
Scope N/A
The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by
inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.
General Instructions: o .
The customer must provide the engineer operational data to demonstrate recent instrument performance Additional Reagents and Standards Required for PM
prior to starting the PM. Always check with the customer before making any changes that may affect the Part Number Expiration
customer’s analysis or calibration, including a current back-up of system software and/or data files. The (if applicable) Description Quantity Batch/Lot # Date mrvY)
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.
N/A

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of Perkin Eimer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.




Procedure Checklist

Use (Qf) to check off those steps in the checklist that have been completed.

1. General:

ad

ad

Review the instrument performance with the customer and document any
recent problems.

Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.33 Volt

*Neutral to ground not more than 0.5 volts peak to peak
Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas [ Helium [ Nitrogen [THydrogen
Moisture level [1Good []Need to replace []Other

Detector gas [ Air Zero [JHydrogen [INitrogen[Helium
Moisture level []JGood [[]Need to replace []Other

Inspect the customer log book and make any appropriate PM entries.

Leak check all fittings from the gas source to instrument.
Gas leakage [JPass [JFail Comment

Perform general inspection of system for cleanliness.
Inspect for functional and clean electronic cooling and oven vent fans

Electronic cooling fan [Yes [ONo
Oven cooling fan [OYes [ONo

2. Electronic :

ad

ad

Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C [ Pass [] Fail

Check sub-ambient option. (If installed).
Oven temperature set point 5 °C [JPass [JFail

Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

Check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Split flow Pass

Check detector gas flows and adjust if necessary.
Detector flow Pass

Autosampler installed [ Yes [ No
Check autosampler sensor for wear and replace if necessary.
Vial sensor Pass

Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

Remove syringe, manually flush. Replace with customer supplied spare if

necessary.

Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

Measure all accessible power supply voltages.
5 Volt Pass
+15 Volt Pass
-15 Volt Pass
24 Volt Pass

Record all detector voltage signal.
Detector Channel A 1.12 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.




Additional Comments

Additional Comments Regarding the PM

Review

Clarus600/680 GC have been completed.

The preventive maintenance checks and if applicable performance tests for

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Monchai Kitcharoenkeat 22-Feb-2025
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
Ms.Naruecha 22-Feb-2025
(DD-MMM-YYYY)




GC Clarus 600/680 Preventive Maintenance (PM)

Component List

Company Name: Component / Serial # DI Configuration Notes
Add Specific Model Version
ress | 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,

(Instrument Location): | 5.\ "10900. Clarus680 680514042502 Totalchromé.3.2 | PSS, PSS, FID,

Serial Number: 680514042502 Service Tag: NGBAPSSFXMP Clarus SQ8T 648N4050804 Turbomass 6.4

Customer Name PM ber: 20f 2

(if applicable): Ms.Naruecha numoer: 0 AtomX US14113002 Tekma AtomX
Service Engineer s Service Order
N Monchai Kitcharoenkeat NehaE WO-06815714
. Next PM Due
Date PM Performed: 13-Aug-2025 Date: 13-Feb-2026
(DD-MMM-YYYY)
(DD-MMM-YYYY) .
Parts Lists
Part Number Release Publication Date
Additional Tools Required for PM
TH09370070 C August 2016 ParINGT Do Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
Scope N/A
The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by
inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.
General Instructions: Y] :
The customer must provide the engineer operational data to demonstrate recent instrument performance Additional Reagents and Standards Required for PM
prior to starting the PM. Always check with the customer before making any changes that may affect the Part Number Expiration
customer’s analysis or calibration, including a current back-up of system software and/or data files. The (if applicable) Description Quantity Batch/Lot # Date mrvY)
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.
N/A

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the

prior, written permission of Perkin Elmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.




Procedure Checklist
Use (Qf) to check off those steps in the checklist that have been completed.
1. General:

O Review the instrument performance with the customer and document any
recent problems.

O Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G__0.32 Volt

*Neutral to ground not more than 0.5 volts peak to peak
[0 Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas [ Helium I Nitrogen (JHydrogen
Moisture level []Good [1Need to replace []Other

Detector gas [ Air Zero [IHydrogen [INitrogen[JHelium
Moisture level []Good [[JNeed to replace []Other

[0 Inspect the customer log book and make any appropriate PM entries.

[0 Leak check all fittings from the gas source to instrument.
Gas leakage []Pass [JFail Comment

O Perform general inspection of system for cleanliness.

[0 Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan [1Yes [INo
Oven cooling fan [OYes [JNo

2. Electronic :

[0 Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C [] Pass [] Fail

[0 Check sub-ambient option. (If installed).
Oven temperature set point5 °C [JPass [JFail

O Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

O check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Split flow Pass

[0 Check detector gas flows and adjust if necessary.
Detector flow Pass

O Autosampler installed [ Yes O No
Check autosampler sensor for wear and replace if necessary.

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass

Elevator sensor Pass

[0 Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

[1 Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

[0 Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

[0 Record all detector voltage signall.
Detector Channel A 0.98 mV.
DetectorChannelB ___ NA ~ mV.

3. Diagnostics Tests:

[0 Run instrument diagnostics.
BRAM Pass
EPROM Pass

BRAM Pass

0
a
[d Run Autosampler diagnostics.
0
[0 EPROM  Pass

[0 Review with the customer PM work performed.

[0 Review with the customer routine maintenance procedures.

[0 Discuss recommended customer-supplied materials to have on hand
[0 Attach PM sticker.

[0 Update Logbook.




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEImer Representative: Date:
Monchai Kitcharoenkeat 13-Aug-2025
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
Ms.Naruecha 13-Aug-2025
(DD-MMM-YYYY)


































1540 lnegiin $1fin THATI UNIQUE CO., LTD.
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l' 80-82 auvtlszanBding W uwany LuaWsIuas ngacawe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2620-0191-6, 0-2280-1 787, Fax, 0-2280-1788, B-mail : thawati@haiunique.com, Website : www.ihaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0825/23032
Instrument Type : Gas Chromatography
Model : 3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 02/08/2025

ELECTRONIC TEST
CPU VI pasS O FAIL
DISPLAY & LED TEST V1 pAsSS O raIL
VENT TEST V1 pASS (I ralL
KEY ECHO TEST M pASS [ rAIL
DESTRUCTION RAM TEST ] pAsS O rAIL

RUN CHROMATOGRAM TEST

DETECTOR : Flame lonization Detectors ( FID Channel-Front)
INJECTOR : 1079 Injector

GC CONDITION:

Column 80 °C hold 1 min., rate 20 °C/min, to 200 °C hold 1min.
Injector 220 °C

Detector 300°C

Column flow 5 mL/min

Makeup flow 25 mL/min

Air flow 300 mL/min

Hydrogen flow 30 mL/min

Column:Capillary Colurmn CP sil 5 CB 0.25 IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218g/L C14,C15,C16 in hexane (diluted to 30ppm)

SENSITIVITY TEST: C15. (Area count) = 515,940 Counts.

A
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Wm—a 51 lneglin $1ie THAI UNIQUE CO., LTD.
1"' 80-82 avuthizanBillas wwrauaguveny anssuas nganme 10200

80-82 Prachathipatai Rd., Bangkhinphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, -2280-1787, Fax. 0-2280-1788, E-mail : hewati@ihaiunique.com, Website : wwe thaiiigue.com

Detector Sensitivity (FID)

Detector Response Result Specification

Baseline Noise (nV) 2.40 < 50

Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for C15) 19,716 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven ("C) 80 79 +5
Injector (°C) 220 218 +5
Detector (°C) 300 298 +5
Incubator (°C) 60 N/A +5

Relative Standard Deviation % (%RSD)

Checkout Procedure Result Specification
Area C15 (%) 1.48 <5
Retention Time C15 (%) 0.08 < 05

-
Signature: /?

Engineer : Somchai Pohtongkam

Date : 02/08/2025
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1wrg 1i3#m Inegiia $1e  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 506,043
C15 Area 2 520,497
C15 Area 3 522,154
C15 Area 4 521,664
Ci15Area 5 509,340
C15 Area Average 515,940
*%RSD (<5%) 1.48

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five {5 ) samples.

## (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg )} * 100

Compliance Pass | O Fail
Performance by @/ j2%
Date 02/ (&} %// QOLS
Comments
/
Reviewed by W—‘ | Date | o] / oL / 90286

adp
TS i

VARIAN SERVICE DEPARTMENT

80-82 mnnlszar@lflae winauneyumem anssuag ngaant 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2620-0191-6, §-2280-1787, Fax. 0-2280-1788, E-mail : thewat@thaivnique.com, Website : www. (haiunigue.com

1r= U3tin Inagiia $1ile THAT UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15RT 1 3.874
C15RT 2 3.880
C15RT 3 3.875
C15RT 4 3.872
C15RT 5 3.878
C15 RT Average 3.876
* % RSD (<0.5 %) 0.08

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD = ( std.dev / avg ) * 100

Compliance E/Pass ’ O Fail
Performance by c;ﬂlnwﬂv/ /:)-
Date 02/0%/202%

Comments

Reviewed by WM ’ Date 1 092 / /4 //f a5
4

M 171
VARIAN SERVICE DEPARTMENT



Title

Run File
Method File
Sample ID

Injection Dat

Operator
Workstation
Instrument
Channel

e:\sps2025\b1lk001l.run
c:\star\data\tu\2025\cal fid.mth
blk

e: 2/8/2568 12:01

Calculation Date:

2/8/2568 12:33

watsamon Detector Type: 3800 (10 Volts)
GC~LAB Bus Address : 44

Sample Rate : 10.00 Hz
Front = FID Run Time : 20.005 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Chart Speed =
Start Time =

1.13 cm/min

0.000 min End Time =

Attenuation = 1

20.005

min

50%
1.00

Zero Offset =
Min / Tick =

0 T T

-1.0 -0.5

20

rarhres!

+SR
mVoits

0.0 0.5 1.0

Print Date: Sa
Title

Run File
Method File
Sample ID

Injection Date

Operator Tow
Workstation: G
Instrument :
Channel T F
** LC Workstat
Run Mode

Peak Measureme

Calculation Ty
Peak Peak
No. Name

Total Unidenti
Detected Peaks
Multiplier: 1
Baseline Offse
Noise (used):

Manual injecti

Data Handling:

M R R e i oA A AR

t Aug 02 15:09:03 2025

e:\sps2025\b1lk00Ll.run
c:\star\data\tu\2025\cal fid.mth
blk

1 2/8/2568 12:01

Detector Type:
Bus Address
Sample Rate
Run Time H

atsamon
C-LAB

ront = FID
ion Version 6.20 **

: Analysis
nt: Peak Area

Calculation Date:

Page 1 of 1

2/8/2568 12:33

3800 (10 Volts)
44
10.00 Hz

20.005 min

02511-7390-ae7~-0265 **

pe: External Standard
Ret. Time width
Result Time Offset Area Sep. 1/2
() (min) (min) {counts) Code (sec)
0.000 0

0 counts

fied Counts

: 0 Rejected Peaks: 0
Divisor: 1
t: -14 microvVolts LSB:

24 microVolts -
on

No peaks

Identified Peaks:

Unidentified Peak Factor:
1 microvVolts

monitored before this run



Title : Print Date: Sat Aug 02 15:10:09 2025 Page 1 of 1 i
Run File : e:\sps2025\fidstd001.run é
+ i . . = 4 Title
Method File : c:\star\data\tu\2025\cal fid.mth Ron ile | e:\sps2025\fidstd00l.zrun
Sample ID ¢ fidstd Method File : c:\star\data\tu\2025\cal fid.mth
Sample ID : fidstd
Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Operator ¢ watsamon Detector Type: 3800 (10 Volts) Operator : watsamon Detector Tygpe: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44 Workstation: GC-LAB Bus Address 44
N . - Instrument : Sample Rate : 10.00 H=z
Instrument : Sampl? Rate : 10.00 HA Channel : Front = FID Run Time : 7.993 min
Channel : Front = FID Run Time : 7.993 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **
** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **

Run Mode : Calibration
X . , X Peak Measurement: Peak Area
Chart Speed = 2.83 cm/min Attenuation = 79 Zero Offset = 2% Calculation Type: External Standard
Start Time =  0.000 min End Time = 7.993 min Min / Tick = 1.00 Level 1
0 . : - ; . ; . Ret . Time Width
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0175 +I rPeak Peak Time  Offset Area Sep. 1/2  Status
Volts No. Name (min) (min) (counts) Code (sec) Codes
J 1 cl4 3.263 0.002 458627 BB 2.7
2 C15 3.874 0.002 506043 \'A% 2.8
3 Ccleé 4.451 0.001 460610 VB 2.8
Totals: 0.005 1425280
1
Total Unidentified Counts : 0 counts
Detected Peaks: & Rejected Peaks: 5 Identified Peaks: 3
Multiplier: N/A Divisor: N/A Unidentified Peak Factor: O
Baseline Offset: 6 microVolts LSB: 1 microvVolts
2 Noise (used): 2 microVolts - monitored before this run
Manual injection
’A“k**************‘k‘k*I\A*****‘k******-k’k’k).'k********************************’A***)\‘****
3
—] -l
.
C14 = 3263
—
C15 3-874

C16 4.451

+




S.P.S Consulting Service Co.,Ltd.

fid std ‘?@ -

Sample ID:

Operator (Inj): watsamon

Injection Date: 02/08/2025 VA R I A N
Calc Date: 02/08/2025

Run Time (min); 7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type: External Std.

e:\sps2025\fidstd001.run

mVolts

A =FID 10 VRESULTS

S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std %&%@

. e
Operator (Inj): watsamon
Injection Date: 02/08/2025 VA R I A N
Calc Date: 02/08/2025
Run Time (min): 7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type; External Std.

e:\sps2025\fidstd002.run

A =FID 10 V RESULTS

< a
2
150—
100—
50—
o U
20
h b h l k 3 h ‘
Minutes
2 g o
8 & =
“ o ~
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Cl4 0.0000 3.263 458627 BB 27
2 C15 0.0000 3.874 506043 VvV 2.8
3 C16 0.0000 4.451 460610 VB 2.8
Totals 0.0000 1425280
1|'i| THAI UNIQUE CO.,L.TD. Lori

mVolt: a
hA
150—
100—
50—
ogﬁj (N N D N
-20
h b b N k b b !
- - " Minutes
8 g <
@ 0 ~r
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl14 0.0000 3.269 472338 BB 2.6
2 C15 0.0000 3.880 520497 Vv 2.7
3 Cl6 0.0000 4.455 471916 VB 2.8
Totals 0.0000 1464751
Tﬂ
] THAI UNIQUE CO.,LTD. lrof1




S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Calc Date: 02/08/2025
Run Time (min): 7.993
Workstation: GC-LAB

Instrument (Inj):

Ap.
gﬁﬁ

T

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd003.run

mVolts | F

14

15

16

A =FID 10 VRESULTS

S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Cale Date: 02/08/2025
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

Ap
T

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type: External Std.

Calibration

e:\sps2025\fidstd004.run

mVolts_

14

150—

100—

A=TFID 10 VRESULTS

16

150—
100—
50—
0—— L-N.M—..__/\_/\—/;/\_,B,___
-20
i 3 ; ; ; G ; I
. Minutes
g€ & g
o “ <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Cl4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 \'A% 2.8
3 Clé6 0.0000 4.451 478526 VB 2.8
Totals 0.0000 1469945
Ti
ﬁ' THAI UNIQUE CO.,LTD. 1ort

|1 b b 4 ks b h 1
N - Minutes

& & 2

o - <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2

(min) (counts) (sec)
1 Cl4 0.0000 3.261 468907 BB 2.7
2 C15 0.0000 3.872 521664 \'A% 2.8
3 C16 0.0000 4.450 478772 VB 2.8
Totals 0.0000 1469343
]

in THAI UNIQUE CO.,LTD. 1of1




S.P.S Consulting Service Co.,Ltd.

SampleID:  fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Calc Date: 02/08/2025
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

AR
VARIAN

Run Mode: Calibration
Peak Measurement; Peak Area

Calculation Type: External Std.

e:\sps2025\fidstd005.run

mVols |

14

150—

100—

50—

A =FID 10 V RESULTS

15

16

-20
; 3 ; ’ ; 5 : I
° w - Minutes
& @ 2
« « <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 172
(min) (counts) (sec)
1 C14 0.0000 3.266 459351 BB 2.6
2 C1s 0.0000 3.878 509340 \'A% 2.8
3 Cl6 0.0000 4.454 468353 VB 2.8
Totals 0.0000 1437044
10f1

'||'|" THAI UNIQUE CO.,LTD.

Print Date: 02 Aug 2025 15:12:58

Calibration Curves Report

File: e:\sps2025\cal fid.mth

Detector: 3800 GC, Address: 44, Channel ID: Front

C14
Resp. Fact. RSD: 1.347%

External Standard Analysis
Coeff. Det.(r?): 0.999130

Curve Type: Linear
Origin: Force

y = +1.552325e+004x
Replicates 5

400000 - /@ 1
300000 1 / |

200000 - — :

100000 - — .

O N~ W X o 07

0=

"5 120 125

0
Amount (ppm)
C15

30

Resp. Fact. RSD: 1.481%

External Standard Analysis
Coeff. Det.(r?): 0.998948

Curve Type: Linear
Origin: Force

y = +1.719798e+004x
Replicates

500000 - /
400000 - 1
300000 - / “

200000 - / 1
100000 / ]

(04
'5 "0 "5 20 25 30
Amount (ppm)
Cc16

@cﬂ

0 0 T

O N — O

Resp. Fact. RSD: 1.611%

External Standard Analysis
Coeff. Det.(r?): 0.998756

Curve Type: Linear

Origin: Force

y = +1.572118e+004x

Replicates
500000

400000 - q

@m

300000 - ]

200000 - — |

100000 - / |
o

04
5 "0 "5 120 25 30
Amount (ppm)

~0 0T
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This is to certify, that
.................................................... Somchai Pohthongkham......
has participated the course

.Basic.GC.and .Sampler. training

Date: 2427 May 2004

Location: Middelburg

Instructor: W..l..Buys

Signature instructor:

Varian Analytical Instruments
4 Varian Chrompack [nternational BV
,"’ Hereuleswey 8
> ﬁ 1,0, Box 8033

4 4330 EA. Middelburg

‘The Netherlands

Tel.t 431 118 671000
VA R I A N Fax: +31 118 633118

www.varfanine,.com

e,

.,
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&0

\)ﬁ WK Electric Co.Lid.

661242 Moo 5, S8awaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthanl 121 50

AL Uatigns) Acxeqditrtion Roard
AccnepDlT E =)
wwwww WAL
CAVINRATION, QIVENTIH A
M[AFVHIME‘" Mlﬂ TEST!MG

AC-24

Tel. +66 2993 4773, +66 2153 7132-3 Fax, +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-ete.com

Certificate of Calibration

Certificate No.:  WK2412-063-1 Page 1 of 2

Customer : THAI UNIQUE CO., LTD.
80-82 Prachathipatai Rd., Bangkhunphrom,
Pranakorn, Bangkok 10200

Instrument : AMD Flow Meter Ambient Temperature (23 £2) °C
Manufacturer ¢ Agilent Technologies Humidity : (50 £15) %RH
Model ! 36691A Received Date t 4-Dec-24
Serial No. t MY16470347 Calibrated Date ¢ 11-Dec-24
Identity No. : SV-DF-001 Tssued Date .  18-Dec24
Range 0 ml/min to 750 ml/min Calibrated Location tIn Lab
Resolution : See to Data
Calibration Method ¢ CP-WK-M10
Reference standard inatruments ! N, )
Instrument - Berial No. Qgrtiﬂcabé’ No. * Due Date. Traceability to
Flow Calibrator 140215134 L202304114-001 . 18-Api-o5 MIT

Primary Flow Calibrator 1107-S WK2405-049-6 . 22-MayL25 WK Electric Co.,Ltd.

MIT : Miracle International Technology Ca.,Ltd. e
This result calibrate was found accurate as shown on date pla(,e of cahb1 ate only
This certificate is traceability to the . International System of Unit (ST} -

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

coverange factor k=2 , providing a level of confidence approximately 96%

Calibrated by : Mr.Thippatai Munépungklang Approved by :

Ms. B\t:glsagorn

Patcha

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in

writing from the laboratory.

F5100

REV.00 27 Oct 16



Measuretronix Limited
2425/2 Lat Phrao Road, Saphan Song
| Wangthonglang, Bangkok 10310, Thailand
Phone : 0-2514-1000, 0-2514-1234 N\
Fax : 0-2514-0001, 0-2514-0003 1118 17026
Website : www.measuretronix.com CALIBRATION 0210

YO,
2R

Certificate of Calibration

Certificate Number  : LF25-0305

Equipment : Thermometer

Manufacturer : Fluke

Model : 51

Serial Number : 5910857

Asset Number : 5910857

Customer . Thal Unique Co., Ltd.
80-82 Prachathipatai Road,
Bangkhunphrom, Pranakorn,
Bangkok 10200

Date of Calibrate : 6-Jun-2025

Date of Issue : 6-Jun-2025

This calibration certificate documents the traceability to national standards, which reallze the units of measurement
according to the Infernational Sysiem of Units (81),

This calibration certificate applies only fo the item identified and shall not be reproduced other than in full, without
specific wrilten approved by Measvretroniy Cal-Lab. Calibration certificates without signature are not valid.

The measurements marked with an asierisk (*) in this certificate ave outside our range of accreditation, They have been
included for completeness.

The Calibration interval (Cal.Due) is the responsibility of the end user.

Calibrated by Approved by

" eI
Brmak . e S D
Mr, Samak Uaonkaonoi Miss Juthamas Sukhathainirun
Metrology Techniclan Cal-Lab Managor

Certificate No, : LF25-0305 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev,07 Data : 06-Jun-2024 Measuretronix Cal-Lab

w+d e Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part ‘ Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006750304

This analytical reference material was manufactured and verified in acqordance with an 1SO 9001 registered quality system,
and the analyte concentrations were verified by an 1SO 17025 aceredited laboratory. The certified value for each analyte was
detcrm‘ined gravimetrically,

.

Concentrations:

n-tetradecane 0.218 g/L (+ 0.5%) 0.033 wiw %
n-pentadecane 0.218 /L. (£ 0.5%) 0.033 wiw %
n-hexadecane 0.218 /L (& 0.5%) 0.033 wiw %

Solvent: hexane

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
and 1SO 9001,

Purities:
n-tetracecane 99.6%
n-pentadecane 99%
n-hexadecane 99.5%
hexane 99%

Typical Analytical Spectrum or Chromatography )
GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane
=1 cls

A7 hexmme Clé
GC Condittons:
Agllent 6890 GC
Column - Agilent 190915413
FID / SPLITLESS
Carrler - 25 PSI
Oven - 40 to 9060 25/min
90 to 17058 15/min
Tiold 2 min

Date of release: 30 June 2023
Date of expiration: 31 July 2025

Monica Bourgeois
QIMS Representative
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