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qumwﬁ'l (i)
Zinc - ICP
Copper - ICP
Cadmium - ICP
Nickel - ICP
Lead - ICP
Barium - ICP
Trivalent Chromium - ICP
Spectrophotometer
Hexavalent Chromium - Spectrophotometer
A liRu
Acetaldehyde - GC/MS
annmaInAluaaulsznauNs
Acetaldehyde Personal Pump No. B12, B61, B62, B72, B89, GC/FID
B93, R07, R25, R30, R34, R40
Rotameter No. L-R05, R0O6
Ethylene Glycol Personal Pump No. B21, B61, B63, B72, B89, GC/FID

RO7, R21, R25, R34, R40
Rotameter No. H-R05, R0O6

Total Dust

Personal Pump No. B12, B21, B45, B62, R11,
R13, R26, R31
Rotameter No. H-R05, RO6

Digital Balance

Respirable Dust

Personal Pump No. B21, B62, B70, B71, R13,
R19, R31, R33
Rotameter No. H-R05, R0O6

Digital Balance

. wiasflaifiudaagng \nJasfionsandinet
F1UNMIATININ T T
YBLAIDIND YBLAIDIUD
Qmmwmmﬂ'lwﬁmmﬂ
TSP High Volume Air Sampler Digital Balance
No. RO5, R06, RO7, R10
PMig High Volume PM10 Air Sampler Digital Balance
No. R10, R12, R13, R14
SO, SO, Analyzer SO2 Analyzer
No. R02, R04, RO5, R06 No. R02, R04, RO5, RO6
NO, NO, Analyzer NO Analyzer
No. B02, R04, RO7, RO8 No. B02, R04, R07, R08
Acetaldehyde Mass Flow Meter GC/MS
AMNWBINAINUADY
TSP Console No. R04, RO5 Digital Balance
Pitot Tube No. B24, B33
NOy Vacuum Gauge Spectrophotometer
SO, Personal Pump SKC No. R33 -
Rotameter No. H-R01, R02
Acetaldehyde Personal Pump SKC No. R36 GC/FID
Rotameter No. H-R02
Ethylene Glycol Personal Pump SKC No. B45 GC/FID
Rotameter No. H-R02
seiuLdes
Leq 24 hr Acoustic Calibrator -
Lmax Sound Level Meter No. ACO-R02, R48
L90
AMNINUT
pH - pH Meter
BODs - DO Meter
COoD - COD Reactor

Total Suspended Solids

Digital balances

Total Dissolved Solids

Digital balances

Grease and Oil

Digital balances

Ethylene Glycol - GC/FID
Acetaldehyde - GC/MS
Arsenic - AAS
Selenium - AAS
Mercury - AAS
Manganese - ICP

RP/1048/2025/TPT/JUL-DEC/CAL

Phosphoric Acid Personal Pump No. B45, B72, B76, R17, R37 IC
Rotameter No. L-R05, R06

Sodium Hydroxide Personal Pump No. B12, B45, B63, R15, R39 -
Rotameter No. H-R05, R06

Sodium Hypochlorite as Sodium Personal Pump No. B89, R28 ICP
Rotameter No. H-R05, R06

Hydrogen Sulfide Personal Pump No B61, R40 IC
Rotameter No. L-R05, R06

Acetone Personal Pump No. B89, R03 GC/FID
Rotameter No. L-R05, R06

Ethanol Personal Pump No. B89, R03 GC/FID
Rotameter No. L-R05, R06

Chloroform Personal Pump No. B63, R40 GC/FID

Rotameter No. L-R05, R06

RP/1048/2025/TPT/JUL-DEC/CAL
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Phenol Personal Pump No. B72, R21 GC/FID
Rotameter No. L-R05, R06

Isopropyl Alcohol Personal Pump No. B81, R23 GC/FID
Rotameter No. L-R05, R06

Hydrochloric Acid Personal Pump No. B71, R17 IC
Rotameter No. L-R05, R06

Acetic Acid Personal Pump No. B12, B93, R10, R24 GC/FID

Rotameter No. L-R05, R06

P
szaudesludaiuusznauns
Leq 12 hr

Lmax

Acoustic Calibrator

No. 130006

Sound Level Meter

No. ACO-R40, R41, R50, R51, R52

Vunaudesazauiindanidngu

Noise Dose

Acoustic Calibrator

No. 83820

Noise Dosimeter

No. NMD-R02, R03, R06, R13, R22

szauANMULTuvaLasadngluaay
Jsenaunns

Light Intensity

Light Meter No. RO7

szauanudeuludaiulssnaums
WBGT

Heat Stress WBGT Meter
No. B21, B32, R05, RO8

RP/1048/2025/TPT/JUL-DEC/CAL
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Certificate No. : 1202412119-0001

Note : The actual flow rate is determined by the equation :

; Q =Flow rate
; P = Absolute pressure
; T = Absolute temperature

Pray x Trtoas ; Subscript "Meas" = Measurement condition

Pyons  Tref ; Subseript "Ref" = Reference condition

Qmtaas = QRsf x

Condition As-Received : Used Item

The measurment results and statements of conformity with sbeciﬁcation only relate to the item calibrated.
Traceability of Certificate :
The International System of Units (SI) through

NIMT Certificate No. MW-0047-24,MW-0048-24 for Gas Flow meter Serial No. M5209179B/M5209179A, Due 03-Jul-
25

End of Certificate




GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd

Component List

Address

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): 4 v P

Bangkok, 10900.

Serial Number: 680514042502 Service Tag: NESAPSSFXMP
Customer Name i
(i applicable): Ms.Naruecha PM number: 20of 2

Service Engineer Service Order

Monchai Kitcharoenkeat

Name: Number: WO-06815714
. Next PM Due
Date P Performed: 13-Aug-2025 Date: 13-Feb-2026
YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date

TH09370070 C August 2016

Scope
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:

The customer must provide the engineer operational data to demonstrate recent instrument performance
prior to starting the PM. Always check with the customer before making any changes that may affect the
customer’s analysis or calibration, including a current back-up of system software and/or data files. The
completed document should be signed by an authorized PerkinEImer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.

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. PerkinEimer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.

Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom8.3.2 | PSS, PSS, FID,
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
N/A
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (MM/YY)
N/A




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.

1 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
I Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas I Helium [ Nitrogen [JHydrogen
Moisture level 1 Good []Need to replace []Other

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

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

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

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan K Yes [INo

Oven cooling fan Yes [ONo

2. Electronic:

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

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

M Autosampler installed M Yes [1 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

1 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

¥ Record all detector voltage signal.
Detector Channel A 0.98 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

RN KRN

4. Review:

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.

NRNNNN




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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mg 1i3#m Ineglin difin THAI UNIQUE CO., LTD.

Il' 80-82 auutlszanBillae WA HWIHN LUAWTEUAT ngavws 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax, 0-2280-1788, B-mail @ hawati@thaiunique.com, Website @ www thaiunigue.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 V] pASS [ rAIL
DISPLAY & LED TEST V1 pASS ] FAIL
VENT TEST V] pASS [ FaIL
KEY ECHO TEST M pAsS [ rAIL
DESTRUCTION RAM TEST V] pAss [ pAIL

RUN CHROMATOGRAM TEST

DETECTOR : Flame Ionization 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 Column CP sil 5 CB 0.25ID x 15 M
Sample: 1 uL Injection FID Test Sample 0.218g/L C14,C15,C16 in hexane (diluted to 30ppm)

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

Ay
% 1”2
VARIAN SERVICE DEPARTMENT

FR-8V-029 Rev. 04

o . R =y s =4 o B .
Em——am 350 Inegin §iie THAI UNIQUE CO., LTD.
II" 80-82 awuthzeBdlne wwraneyumsny LuansEuAs ngaIM 10200
80-82 Prachathlpatai Rd,, Bangkhunphrom, Pranakorn, Bangkok 10200
Tol. 0-2629-0191-5, 0-2280-1787, Fax. 0-2280-1788, B-mail : thawati@ihaiunique.com, Website : www.ihaiuniigue.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
APPROVAL -
Signattll'e:i‘é/*/oﬁ_ fh
, , o =i
Engineer : Somchai Pohtongkam % 0/7/0“&}*‘@?
Date : 02/08/2025
&
%%
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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THAI UNIQUE CO., LTD.

II.' 80-82 anutlvenBillng wyremayuwann luarwssuas NI 10200
80-82 Prachathipatai Rd., Eungkimnphmm, Pranakorn, Bangkok 10200

Tel, 0-2629-0151-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunigue.com, Website @ www.ihaiunigue.com

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
C15 Area s 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 E/Pass ‘ [ Fail
Performance by C:_—Zggé,/ ]Q
Date OZ/C) 74 28,9
Comments
/
Reviewed by W ’ Date ‘ o7 / @@’/ 2026
Ay
?1 [3 1/1

VARIAN SERVICE DEPARTMENT

wam o517 lnegin e THAI UNIQUE CO., LTD.

l' 8082 muuﬂmmﬁﬂ”lma AUHUIPYHWINN URAWTEUAT ‘i"l‘NL'VI‘Wﬂ o200
80-82 Prachathipatai Rd., Rnnﬂkhunﬁhmm Pranakorn, anolmk 10200

AT P OK

L. 0-2620-0191-6, D-2280-1787, Fax. 0-2280-1788, E-mail : huwat@thaiunique.coni, Website : www.thaiunigue.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15RT 1 3.874
CI5RT 2 3.880
C15RT 3 3.875
C15RT 4 3.872
C15RTS 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 B/Pass ’ O Fail
Performance by ;;»d/a/ /D.
Date 02/0%/202%
Comments
£
Reviewed by W ’ Date ‘ 02 / (/%4 //f 1537
v
N
?ﬂ 's 1/1
VARIAN SERVICE DEPARTMENT



Title

Run File
Method File
Sample ID

Injection Date:

e:\sps2025\b1k001. run
c:\star\data\tu\2025\cal fid.mth
blk

2/8/2568 12:01

Calculation Date:

2/8/2568 12:33

Print Date:

Title H
Run File :
Method File
Sample ID

Sat Aug 02 15:09:03 2025

Page 1 of 1

e:\s8ps2025\blk001l.run
c:\star\data\tu\2025\cal fid.mth
blk

Injection NDate: 2/8/2568 12:01 2/8/2568 12:33
Operator : watsamon Detector Type: 3800 (10 Volts) Operator watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44 Workstation: GC-LAB Bus Address : 44
Tn rument : Sample Rate + 10.00 Hz Instrument Sample Rate : 10.00 Hz
ChZEnel . Front = FID Ruinime . 20.005 min Channel Front = FID Run Time : 20.005 min
** LC Workstation Version 6.20 ** 02511-7390~ae7-0265 **
** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **
Run Mode : Analysis
- : , Peak Measurement: Peak Area
Chart Speed = 1.13 cm/min Attenuation = 1 Zero Offset = 50% Calculation Type: External Standard
Start Time = 0.000 min End Time = 20.005 min Min / Tick = 1.00
Ret. Time width
0 : T T T T ToR Result Time Offset Area Sep. 1/2 Status
-1.0 -0.5 0.0 0.5 1.0 mVolts (min) (min) (counts) Code (sec) Codes
i 0.000 ¢
t Total Unidentified Counts : 0 counts
2
i Detected Peaks: 0 Rejected Peaks: 0 Identified Peaks: 0
-SR
1 Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
3
Baseline Offset: -14 microVolts LSB: 1 microVolts
4 Noise (used): 24 microVolts - monitored before this run
Manual injection
5 Data Handling: No peaks
****k****k********'k'k;\****************'k'}.«A'A***************************k********'A"k'k'k
6
7
8
9 ¥
1
10 1
3
11
12 {
13
E
14
15
16 ;
17
18
19
20




Title

Print Date: Sat Aug 02 15:10:09 2025 Page 1 of 1

Title

Run File : e:\sps2025\fidstd00l.run
Method File : c:\star\data\tul2025\cal fid.mth
Sample ID ¢ fidstd

Injection Date:

2/8/2568 12:34

Calculation Date: 2/8/2568 13:26

Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

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

Chart Speed = 2.83 cm/min Attenuation = 79 Zero Offset = 2%
Start Time = 0.000 min End Time = 7,993 min Min / Tick = 1.00
T Too00 T0.025 '0.050 '0.075 T0.100 T0.125 T0.150 To.175 +Ii
Volts
1
24
3
— Al
R\
c14 3268
C15 N 3-874
4 —
S S
C16 - 4.451
+I
5
6
7
-1l

Run File
Method File
Sample ID

e:\sps2025\fidstd00l.run
c:\star\data\tu\2025\cal fid.mth
fidstd

Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Operator watsamon Detector Type: 3800 (10 Volts)
Workstation: GC~LAB Bus Address @ 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time 7.993 min

** LC Workstation

Run Mode

Peak Measurement
Type

Calculation
Level

Version 6.20 *x* i

02511-7390-ae7-0265
Calibration

Peak Area

External Standard

Ret. Time Width
Peak Time Offset Area Sep. 1/2 Status
No (min) (min) (counts) Code (sec) Codes

1 3.263 0.002 458627 BB 2.7

2 3.874 0.002 506043 vv 2.8

3 4.451 0.001 460610 VB 2.8

0.005 1425280
Total Unidentified Counts : 0 counts

Detected Peaks: 8

Multiplier:

Baseline Offset:

Noise

N/A

(used) :

2 microvVolts -

Rejected Peaks: 5
Divisor: N/A

6 microvVolts LSB: 1 microvVolts

monitored before this run

Manual injection

R R e I ey A VA PSR

Identified Peaks:

Unidentified Peak Factor:

3

o}




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,

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type: External Std.

Calibration

e:\sps2025\fidstd001.run

A =FID 10 V RESULTS

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):

ke
T
VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type; External Std.

Calibration

e:\sps2025\fidstd002.run

A=FID 10 VRESULTS

mVolls_
< o
150—
100—
50—
o N
=20
h b h 4 s b b ‘
Minutes
P A <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Ci4 0.0000 3.263 458627 BB 2.7
2 C15 0.0000 3.874 506043 \AY 2.8
3 Cl6 0.0000 4451 460610 VB 2.8
Totals 0.0000 1425280
T:
1] THAI UNIQUE CO.,LTD. 1of1

mvolts | [ n
<
% °
150—
-+ 100—
50—
Ogﬁi L.&%M\—/;/;_._/__’
-20
b h b l s b h '
Minutes
& 2 n
8 2 <
o Gl <t
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Cl4 0.0000 3.269 472338 BB 2.6
2 C15 0.0000 3.880 520497 vV 2.7
3 Cl6 0.0000 4455 471916 VB 2.8
Totals 0,0000 1464751
=
|' THAI UNIQUE CO.,L.TD. tori




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

Sample ID:

Operator (Inj):
Injection Date:

Calc Date:

fid std

Run Time (min): 7.993

Workstation:

Instrument (Inj):

watsamon
02/08/2025
02/08/2025

GC-LAB

ryw
N

A

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd003.run

A=FID 10 VRESULTS

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):

<A
?%ﬁ%

e

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd004.run

mVolts

150—

100—

50—

-20:

—

14

15

16

A =FID 10 VRESULTS

mVolls_ o
E el
150—
100—
50—
0—~~—1 L-AA*.*/\_/\—/M*__A—A
-20
I h 4 s b
" " B Minutes
& & 2
o “ <t
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Ci4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 \'A% 2.8
3 Cl16 0.0000 4.451 478526 VB 2.8
Totals 0.0000 1469945
=
iﬁl THAI UNIQUE CO.,LTD. 10f1

h h b A 5 b 1
~ . - Minutes
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 \AY 2.8
3 C16 0.0000 4.450 478772 VB 2.8
Totals 0.0000 1469343
|-—
ilh THAI UNIQUE CO.,LTD. 10f1




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):

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calibration

Calculation Type:

External Std.

e:\sps2025\fidstd005.run

mVols |

150—]

100—

50—

-20

14

16

A=FID 10 VRESULTS

; ; ; ; ; \
Minutes

8 2 3

g 3 =

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

(min) (counts) (sec)
1 Cl4 0.0000 3.266 459351 BB 2.6
2 C15 0.0000 3.878 509340 \'A% 2.8
3 Cle 0.0000 4.454 468353 vB 2.8
Totals 0.0000 1437044
i ¢

iﬁi THAI UNIQUE CO.,LTD. 1of1

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
External Standard Analysis
Curve Type: Linear
Origin: Force
y= +1.552325e+004x

Resp. Fact. RSD: 1.347%
Coeff. Det.(r?): 0.999130

Replicates

5

400000 -

300000 ~

X 07

200000 - _—
100000 -

/ 4

® N~ W

o

'5 10 15
Amount (ppm)

20 25 30

C15
External Standard Analysis
Curve Type: Linear
Origin: Force
y= +1.719798e+004x

Resp. Fact. RSD: 1.481%
Coeff. Det.(r?): 0.998948

Replicates

500000 -
400000 -
300000 -

o 0T

200000 -

100000 - //////////,///
0()

DN — W

10 "5
Amount (ppm)

20 o5 30

c16
External Standard Analysis
Curve Type: Linear
Origin: Force
y=_ +1.572118e+004x

Resp. Fact. RSD: 1.611%
Coeff. Det.(r?): 0.998756

Replicates

500000
400000 -

300000 -

~0 07T

200000 -

100000 -’///////////,////”//////
(X\

\J

® N — W

5 "0 "5
Amount (ppm)
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This is to certify, that

.Somchai.Pohthongkham......

has participated the course

Date: .24 — 27 May. 2004

Location: ...Middelburg

Instructor: W..J..Buys

Signature instructor:

Varfan Analytical nstruments

Varian Chrompack International BY
L" Herculesweg 8
> '< P.0. Box 8033

4™ 4330 EA Middelburg

‘The Netherlands
‘ Tel.: +31 118 671000
VA R IA N Fax: 431 118 633110
www.varlanine,com

\)ﬁk WK Electric Co.,Lid. i@@ “!&-5—

o
/"'luhu\\“‘ YAEASUREIAENT ATIR TEOTAG
68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthanl 12150 487

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

“CALIATION, OhEN

Certificate of Calibration

Certificate No.:  WK2412-063-1

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

Page 1of 2

Instrument 1 AMD Flow Meter Ambient Temperature (23 £2) °C
Manufacturer  : Agilent Technologies Humidity : (50 £15) %RH
Model P (16691A Received Date  4-Dec-24
Serial No, * MY16470347 Calibrated Date  11-Dec-24
Identity No. : 8V-DF-001 Issued Date . ¢ 18-Dec-24
Range 0 ml/min to 750 ml/min Calibrated Location ¢ In Lab
Resolution :.See to Data
Calibration Methed ~ ! CP-WK-M10
Reference standard instruments : ST e
Instrument Serial No. ~ CertiflcateNo,  Due Dg;t_e . Tyaceability to

Flow Calibrator 140215184 1202304114-001  18Apr-26 MIT

Primary Flow Calibrator 1107-8 WK2405-049-5 . 22‘May-25 WK Electric Co.,Ltd.

MIT : Miracle International Technology Co.,Ltd. -
This result calibrate was found accurate as shown on date place of cahbz ate only
This certificate is traceability to the . International System of Unit (SI) 5

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. 13\u£{sagorn Patcha

Authorized Signatory

writing from the laboratory.

F6100

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

REV.00 27 Oct 16



Measuretronix Limited f ;
2425/2 Lat Phrao Road, Saphan Song AR . .
Wangthonglang, Bangkok 10310, Thailand N AN Agilent Technologies
Phone : 0-2514-1000, 0-2514-1234 { NN B
Fax : 0-2514-0001, 0-2514-0003 NSC-TISI-T16 17035
Website : www.measuretronix.com CALIBRATION 0210
Certificate of Analysis
i ° . : . .
Certificate of Calibration FID-TCD Performance Evaluation Sample Kit
Agilent Part ‘ Sample Lot
Certificate Number LEF25-0305 Number: 5080-8842, 18710-60170 Number: 0006750304
" . This analytical reference material was manufactured and verified in acqordance with an 1SO 9001 registered quality system,
]:',qmpm@n‘t : Thermometer and the analyte concentrations were verified by an 1SO 17025 accredited laboratory. The certified value for each analyte was
) determfned gravimetrically,
Manufacturer : Fluke Concontrations:
n-tetradecane 0.218 g/L (& 0.5%) 0.033 w/w %
Model : 51 ) n-pentadecane 0.218 gL (£ 0.5%) 0.033 wiw %
, o L n-hexadecane 0.218 g/L (+ 0.5%) 0.033 wiw %
Serial Number : 5910857
Solvent: hexane
Asset Number : 59 10857 Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
: manufacture of this standard ave calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
Customer : Thai Unique Co., Ltd. and IS0 9001,
) Purities:
80-82 Prachathipatai Road, . n-fetradecane 99.6%
n-pentadecane 99%
Bangkhunphrom, Pranakorn, o hexadeanne 95.5%
hexane 99%
Bangkok 10200 b
. i Typical Analytical Spectrum or Chromatography 3
Date of Calibrate : 6-Jun-2025 | GC Chromatography - n-tetradecane, n-pentadecane, and n-hexadecane in hexane
i CHd CI5
q M7 hexane “16
Date of Issue : 6-Jun-2025 ; g Conttons, ¢
Colwmn - Agllent [90914-413
o FID/SPLITLESS
This calibration certificate documents the traceabilily to national standards, which reallze the units of measurement ; v e ot 25
according to the International System of Uniix (S1), zg;: } m 15/min
This ealibration certificate applies only to the item identified and shall not be reproduced other than in full, without
specific weitten approved by Measuretroniy Cal-Lab. Calibration certificates without signeture are not valid.
The measurements marked with an asterisk (*) in this cerviificate are outside our range of accreditation, They have been T T T T T T . . —
included for completeness.
The Calibration interval (Cal.Due) is the responsibility of the end user. Date of rele.nse:. 30 June 2023
Date of expiration: 31 July 2025
Calibrated by Approved by
L
;;;7 I l=c '
g@"lml\' . . ig&b Monica Bourgeois
Mt, Samak Uaonkaonoi Miss Juthamas Sukhathainirun QMS Representative
Metrology Technician Cal-Lab Manager
Certificate No, : LF25-0305 Model : 51 Serial No. : 5910857 Page 1 of 3
Form 421 Rev.07 Date : 06-Jun-2024 Measuretronix Cal-Lab
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mg 1i3#m Ineglin difin THAI UNIQUE CO., LTD.

Il' 80-82 auutlszanBillae WA HWIHN LUAWTEUAT ngavws 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax, 0-2280-1788, B-mail @ hawati@thaiunique.com, Website @ www thaiunigue.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 V] pASS [ rAIL
DISPLAY & LED TEST V1 pASS ] FAIL
VENT TEST V] pASS [ FaIL
KEY ECHO TEST M pAsS [ rAIL
DESTRUCTION RAM TEST V] pAss [ pAIL

RUN CHROMATOGRAM TEST

DETECTOR : Flame Ionization 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 Column CP sil 5 CB 0.25ID x 15 M
Sample: 1 uL Injection FID Test Sample 0.218g/L C14,C15,C16 in hexane (diluted to 30ppm)

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

Ay
% 1”2
VARIAN SERVICE DEPARTMENT

FR-8V-029 Rev. 04

o . R =y s =4 o B .
Em——am 350 Inegin §iie THAI UNIQUE CO., LTD.
II" 80-82 awuthzeBdlne wwraneyumsny LuansEuAs ngaIM 10200
80-82 Prachathlpatai Rd,, Bangkhunphrom, Pranakorn, Bangkok 10200
Tol. 0-2629-0191-5, 0-2280-1787, Fax. 0-2280-1788, B-mail : thawati@ihaiunique.com, Website : www.ihaiuniigue.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
APPROVAL -
Signattll'e:i‘é/*/oﬁ_ fh
, , o =i
Engineer : Somchai Pohtongkam % 0/7/0“&}*‘@?
Date : 02/08/2025
&
%%
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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THAI UNIQUE CO., LTD.

II.' 80-82 anutlvenBillng wyremayuwann luarwssuas NI 10200
80-82 Prachathipatai Rd., Eungkimnphmm, Pranakorn, Bangkok 10200

Tel, 0-2629-0151-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunigue.com, Website @ www.ihaiunigue.com

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
C15 Area s 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 E/Pass ‘ [ Fail
Performance by C:_—Zggé,/ ]Q
Date OZ/C) 74 28,9
Comments
/
Reviewed by W ’ Date ‘ o7 / @@’/ 2026
Ay
?1 [3 1/1

VARIAN SERVICE DEPARTMENT

wam o517 lnegin e THAI UNIQUE CO., LTD.

l' 8082 muuﬂmmﬁﬂ”lma AUHUIPYHWINN URAWTEUAT ‘i"l‘NL'VI‘Wﬂ o200
80-82 Prachathipatai Rd., Rnnﬂkhunﬁhmm Pranakorn, anolmk 10200

AT P OK

L. 0-2620-0191-6, D-2280-1787, Fax. 0-2280-1788, E-mail : huwat@thaiunique.coni, Website : www.thaiunigue.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15RT 1 3.874
CI5RT 2 3.880
C15RT 3 3.875
C15RT 4 3.872
C15RTS 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 B/Pass ’ O Fail
Performance by ;;»d/a/ /D.
Date 02/0%/202%
Comments
£
Reviewed by W ’ Date ‘ 02 / (/%4 //f 1537
v
N
?ﬂ 's 1/1
VARIAN SERVICE DEPARTMENT



Title

Run File
Method File
Sample ID

Injection Date:

e:\sps2025\b1k001. run
c:\star\data\tu\2025\cal fid.mth
blk

2/8/2568 12:01

Calculation Date:

2/8/2568 12:33

Print Date:

Title H
Run File :
Method File
Sample ID

Sat Aug 02 15:09:03 2025

Page 1 of 1

e:\s8ps2025\blk001l.run
c:\star\data\tu\2025\cal fid.mth
blk

Injection NDate: 2/8/2568 12:01 2/8/2568 12:33
Operator : watsamon Detector Type: 3800 (10 Volts) Operator watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44 Workstation: GC-LAB Bus Address : 44
Tn rument : Sample Rate + 10.00 Hz Instrument Sample Rate : 10.00 Hz
ChZEnel . Front = FID Ruinime . 20.005 min Channel Front = FID Run Time : 20.005 min
** LC Workstation Version 6.20 ** 02511-7390~ae7-0265 **
** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 **
Run Mode : Analysis
- : , Peak Measurement: Peak Area
Chart Speed = 1.13 cm/min Attenuation = 1 Zero Offset = 50% Calculation Type: External Standard
Start Time = 0.000 min End Time = 20.005 min Min / Tick = 1.00
Ret. Time width
0 : T T T T ToR Result Time Offset Area Sep. 1/2 Status
-1.0 -0.5 0.0 0.5 1.0 mVolts (min) (min) (counts) Code (sec) Codes
i 0.000 ¢
t Total Unidentified Counts : 0 counts
2
i Detected Peaks: 0 Rejected Peaks: 0 Identified Peaks: 0
-SR
1 Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
3
Baseline Offset: -14 microVolts LSB: 1 microVolts
4 Noise (used): 24 microVolts - monitored before this run
Manual injection
5 Data Handling: No peaks
****k****k********'k'k;\****************'k'}.«A'A***************************k********'A"k'k'k
6
7
8
9 ¥
1
10 1
3
11
12 {
13
E
14
15
16 ;
17
18
19
20




Title

Print Date: Sat Aug 02 15:10:09 2025 Page 1 of 1

Title

Run File : e:\sps2025\fidstd00l.run
Method File : c:\star\data\tul2025\cal fid.mth
Sample ID ¢ fidstd

Injection Date:

2/8/2568 12:34

Calculation Date: 2/8/2568 13:26

Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

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

Chart Speed = 2.83 cm/min Attenuation = 79 Zero Offset = 2%
Start Time = 0.000 min End Time = 7,993 min Min / Tick = 1.00
T Too00 T0.025 '0.050 '0.075 T0.100 T0.125 T0.150 To.175 +Ii
Volts
1
24
3
— Al
R\
c14 3268
C15 N 3-874
4 —
S S
C16 - 4.451
+I
5
6
7
-1l

Run File
Method File
Sample ID

e:\sps2025\fidstd00l.run
c:\star\data\tu\2025\cal fid.mth
fidstd

Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Operator watsamon Detector Type: 3800 (10 Volts)
Workstation: GC~LAB Bus Address @ 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time 7.993 min

** LC Workstation

Run Mode

Peak Measurement
Type

Calculation
Level

Version 6.20 *x* i

02511-7390-ae7-0265
Calibration

Peak Area

External Standard

Ret. Time Width
Peak Time Offset Area Sep. 1/2 Status
No (min) (min) (counts) Code (sec) Codes

1 3.263 0.002 458627 BB 2.7

2 3.874 0.002 506043 vv 2.8

3 4.451 0.001 460610 VB 2.8

0.005 1425280
Total Unidentified Counts : 0 counts

Detected Peaks: 8

Multiplier:

Baseline Offset:

Noise

N/A

(used) :

2 microvVolts -

Rejected Peaks: 5
Divisor: N/A

6 microvVolts LSB: 1 microvVolts

monitored before this run

Manual injection

R R e I ey A VA PSR

Identified Peaks:

Unidentified Peak Factor:

3

o}




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,

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type: External Std.

Calibration

e:\sps2025\fidstd001.run

A =FID 10 V RESULTS

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):

ke
T
VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type; External Std.

Calibration

e:\sps2025\fidstd002.run

A=FID 10 VRESULTS

mVolls_
< o
150—
100—
50—
o N
=20
h b h 4 s b b ‘
Minutes
P A <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Ci4 0.0000 3.263 458627 BB 2.7
2 C15 0.0000 3.874 506043 \AY 2.8
3 Cl6 0.0000 4451 460610 VB 2.8
Totals 0.0000 1425280
T:
1] THAI UNIQUE CO.,LTD. 1of1

mvolts | [ n
<
% °
150—
-+ 100—
50—
Ogﬁi L.&%M\—/;/;_._/__’
-20
b h b l s b h '
Minutes
& 2 n
8 2 <
o Gl <t
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 Cl4 0.0000 3.269 472338 BB 2.6
2 C15 0.0000 3.880 520497 vV 2.7
3 Cl6 0.0000 4455 471916 VB 2.8
Totals 0,0000 1464751
=
|' THAI UNIQUE CO.,L.TD. tori




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

Sample ID:

Operator (Inj):
Injection Date:

Calc Date:

fid std

Run Time (min): 7.993

Workstation:

Instrument (Inj):

watsamon
02/08/2025
02/08/2025

GC-LAB

ryw
N

A

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd003.run

A=FID 10 VRESULTS

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):

<A
?%ﬁ%

e

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd004.run

mVolts

150—

100—

50—

-20:

—

14

15

16

A =FID 10 VRESULTS

mVolls_ o
E el
150—
100—
50—
0—~~—1 L-AA*.*/\_/\—/M*__A—A
-20
I h 4 s b
" " B Minutes
& & 2
o “ <t
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Ci4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 \'A% 2.8
3 Cl16 0.0000 4.451 478526 VB 2.8
Totals 0.0000 1469945
=
iﬁl THAI UNIQUE CO.,LTD. 10f1

h h b A 5 b 1
~ . - Minutes
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 \AY 2.8
3 C16 0.0000 4.450 478772 VB 2.8
Totals 0.0000 1469343
|-—
ilh THAI UNIQUE CO.,LTD. 10f1




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):

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calibration

Calculation Type:

External Std.

e:\sps2025\fidstd005.run

mVols |

150—]

100—

50—

-20

14

16

A=FID 10 VRESULTS

; ; ; ; ; \
Minutes

8 2 3

g 3 =

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

(min) (counts) (sec)
1 Cl4 0.0000 3.266 459351 BB 2.6
2 C15 0.0000 3.878 509340 \'A% 2.8
3 Cle 0.0000 4.454 468353 vB 2.8
Totals 0.0000 1437044
i ¢

iﬁi THAI UNIQUE CO.,LTD. 1of1

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
External Standard Analysis
Curve Type: Linear
Origin: Force
y= +1.552325e+004x

Resp. Fact. RSD: 1.347%
Coeff. Det.(r?): 0.999130

Replicates

5

400000 -

300000 ~

X 07

200000 - _—
100000 -

/ 4

® N~ W

o

'5 10 15
Amount (ppm)

20 25 30

C15
External Standard Analysis
Curve Type: Linear
Origin: Force
y= +1.719798e+004x

Resp. Fact. RSD: 1.481%
Coeff. Det.(r?): 0.998948

Replicates

500000 -
400000 -
300000 -

o 0T

200000 -

100000 - //////////,///
0()

DN — W

10 "5
Amount (ppm)

20 o5 30

c16
External Standard Analysis
Curve Type: Linear
Origin: Force
y=_ +1.572118e+004x

Resp. Fact. RSD: 1.611%
Coeff. Det.(r?): 0.998756

Replicates

500000
400000 -

300000 -

~0 07T

200000 -

100000 -’///////////,////”//////
(X\

\J

® N — W

5 "0 "5
Amount (ppm)
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This is to certify, that

.Somchai.Pohthongkham......

has participated the course

Date: .24 — 27 May. 2004

Location: ...Middelburg

Instructor: W..J..Buys

Signature instructor:

Varfan Analytical nstruments

Varian Chrompack International BY
L" Herculesweg 8
> '< P.0. Box 8033

4™ 4330 EA Middelburg

‘The Netherlands
‘ Tel.: +31 118 671000
VA R IA N Fax: 431 118 633110
www.varlanine,com

\)ﬁk WK Electric Co.,Lid. i@@ “!&-5—

o
/"'luhu\\“‘ YAEASUREIAENT ATIR TEOTAG
68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthanl 12150 487

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

“CALIATION, OhEN

Certificate of Calibration

Certificate No.:  WK2412-063-1

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

Page 1of 2

Instrument 1 AMD Flow Meter Ambient Temperature (23 £2) °C
Manufacturer  : Agilent Technologies Humidity : (50 £15) %RH
Model P (16691A Received Date  4-Dec-24
Serial No, * MY16470347 Calibrated Date  11-Dec-24
Identity No. : 8V-DF-001 Issued Date . ¢ 18-Dec-24
Range 0 ml/min to 750 ml/min Calibrated Location ¢ In Lab
Resolution :.See to Data
Calibration Methed ~ ! CP-WK-M10
Reference standard instruments : ST e
Instrument Serial No. ~ CertiflcateNo,  Due Dg;t_e . Tyaceability to

Flow Calibrator 140215184 1202304114-001  18Apr-26 MIT

Primary Flow Calibrator 1107-8 WK2405-049-5 . 22‘May-25 WK Electric Co.,Ltd.

MIT : Miracle International Technology Co.,Ltd. -
This result calibrate was found accurate as shown on date place of cahbz ate only
This certificate is traceability to the . International System of Unit (SI) 5

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. 13\u£{sagorn Patcha

Authorized Signatory

writing from the laboratory.

F6100

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

REV.00 27 Oct 16



Measuretronix Limited f ;
2425/2 Lat Phrao Road, Saphan Song AR . .
Wangthonglang, Bangkok 10310, Thailand N AN Agilent Technologies
Phone : 0-2514-1000, 0-2514-1234 { NN B
Fax : 0-2514-0001, 0-2514-0003 NSC-TISI-T16 17035
Website : www.measuretronix.com CALIBRATION 0210
Certificate of Analysis
i ° . : . .
Certificate of Calibration FID-TCD Performance Evaluation Sample Kit
Agilent Part ‘ Sample Lot
Certificate Number LEF25-0305 Number: 5080-8842, 18710-60170 Number: 0006750304
" . This analytical reference material was manufactured and verified in acqordance with an 1SO 9001 registered quality system,
]:',qmpm@n‘t : Thermometer and the analyte concentrations were verified by an 1SO 17025 accredited laboratory. The certified value for each analyte was
) determfned gravimetrically,
Manufacturer : Fluke Concontrations:
n-tetradecane 0.218 g/L (& 0.5%) 0.033 w/w %
Model : 51 ) n-pentadecane 0.218 gL (£ 0.5%) 0.033 wiw %
, o L n-hexadecane 0.218 g/L (+ 0.5%) 0.033 wiw %
Serial Number : 5910857
Solvent: hexane
Asset Number : 59 10857 Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
: manufacture of this standard ave calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
Customer : Thai Unique Co., Ltd. and IS0 9001,
) Purities:
80-82 Prachathipatai Road, . n-fetradecane 99.6%
n-pentadecane 99%
Bangkhunphrom, Pranakorn, o hexadeanne 95.5%
hexane 99%
Bangkok 10200 b
. i Typical Analytical Spectrum or Chromatography 3
Date of Calibrate : 6-Jun-2025 | GC Chromatography - n-tetradecane, n-pentadecane, and n-hexadecane in hexane
i CHd CI5
q M7 hexane “16
Date of Issue : 6-Jun-2025 ; g Conttons, ¢
Colwmn - Agllent [90914-413
o FID/SPLITLESS
This calibration certificate documents the traceabilily to national standards, which reallze the units of measurement ; v e ot 25
according to the International System of Uniix (S1), zg;: } m 15/min
This ealibration certificate applies only to the item identified and shall not be reproduced other than in full, without
specific weitten approved by Measuretroniy Cal-Lab. Calibration certificates without signeture are not valid.
The measurements marked with an asterisk (*) in this cerviificate are outside our range of accreditation, They have been T T T T T T . . —
included for completeness.
The Calibration interval (Cal.Due) is the responsibility of the end user. Date of rele.nse:. 30 June 2023
Date of expiration: 31 July 2025
Calibrated by Approved by
L
;;;7 I l=c '
g@"lml\' . . ig&b Monica Bourgeois
Mt, Samak Uaonkaonoi Miss Juthamas Sukhathainirun QMS Representative
Metrology Technician Cal-Lab Manager
Certificate No, : LF25-0305 Model : 51 Serial No. : 5910857 Page 1 of 3
Form 421 Rev.07 Date : 06-Jun-2024 Measuretronix Cal-Lab




GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd

Component List

Address

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): 4 v P

Bangkok, 10900.

Serial Number: 680514042502 Service Tag: NESAPSSFXMP
Customer Name i
(i applicable): Ms.Naruecha PM number: 20of 2

Service Engineer Service Order

Monchai Kitcharoenkeat

Name: Number: WO-06815714
. Next PM Due
Date P Performed: 13-Aug-2025 Date: 13-Feb-2026
YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date

TH09370070 C August 2016

Scope
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:

The customer must provide the engineer operational data to demonstrate recent instrument performance
prior to starting the PM. Always check with the customer before making any changes that may affect the
customer’s analysis or calibration, including a current back-up of system software and/or data files. The
completed document should be signed by an authorized PerkinEImer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.

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. PerkinEimer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.

Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom8.3.2 | PSS, PSS, FID,
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
N/A
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (MM/YY)
N/A




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.

1 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
I Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas I Helium [ Nitrogen [JHydrogen
Moisture level 1 Good []Need to replace []Other

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

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

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

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan K Yes [INo

Oven cooling fan Yes [ONo

2. Electronic:

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

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

M Autosampler installed M Yes [1 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

1 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

¥ Record all detector voltage signal.
Detector Channel A 0.98 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

RN KRN

4. Review:

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.

NRNNNN




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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MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

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

July 1, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period

Paholyothin Road

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

6 Months
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MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-11540198/2025

January 1, 2026

January 6, 2025

User Name: K.Phenpha Viphasthawat Visit Number: 1of 2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

SERIAL NUMBER
077C7042401

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER

TEST STANDARD USED PART NUMBER
Multielement Standard N069-1579
Wavecal Solution N058-2152

VIS Wavecal solution N930-2946
Instrument Cal. STD4 N930-0221
CUSTOMER SUPPLIED COMMENTS

2 % HNO3

10 % HNO3

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
December 30, 2024

March 30, 2024

February 28, 2024

November 30, 2024

CUSTOMER INITIALS

SERIAL NUMBER  077C7042401

DATE TESTED July 1, 2025

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as nec

C. Inspect all tubing for sign of

D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqiured, check and rep

C. Recheck optical alignment.

essary, all torch components including the RF coil.

f clacking or leaking.

lace all purgefilters.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every 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

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

PerkinElr
MAINTENANCE AND TEST CERTIFICATE MODEL
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 TI  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 (IB X 500)/(IS-IB) Cd 226.502 nm <150 ppb 140.03
BEC : Radial (1B X 1000)/(IS-IB)  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
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd
st Addt“:_ss tiomy. | 7 S0 Phanolyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): Bangkok, 10900.
Serial Number: 680514042502 Service Tag: N68APSSFXMP
Customer Name i
(if applicable): Ms.Naruecha PM number: 20of 2
Service Engineer o Service Order
NEmE Monchai Kitcharoenkeat N o WO-06815714
. Next PM Due
Daten';"”";:’fmmed- 13-Aug-2025 Date: 13-Feb-2026
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date
TH09370070 C August 2016

Scope

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 PerkinElImer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance
prior to starting the PM. Always check with the customer before making any changes that may affect the
customer’s analysis or calibration, including a current back-up of system software and/or data files. The
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.

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.

Component List

Component / . Software . .
Specific Model Serial # i Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2 | PSS, PSS, FID,
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
N/A
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mm/vy)
N/A




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.

1 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
i Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas ¥ Helium [J Nitrogen [JHydrogen
Moisture level ] Good []Need to replace []Other

Detector gas M Air Zero MHydrogen [Nitrogen[Helium
Moisture level i/]Good [[JNeed to replace []JOther

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

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan lYes [INo

Oven cooling fan Yes [JNo

2. Electronic:

/1 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 []Fail

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

M 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

N

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

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

1 Record all detector voltage signal.
Detector Channel A 0.98 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

1 Run instrument diagnostics.
BRAM Pass
EPROM Pass

BRAM Pass

%
%
1 Run Autosampler diagnostics.
%
1 EPROM  Pass

] Review with the customer PM work performed.

[/ Review with the customer routine maintenance procedures.

/1 Discuss recommended customer-supplied materials to have on hand
W 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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1340 Inagiin $1ifin THAI UNIQUE CO., LTD.

N )
.' 80-82 auulssBdlng WA uRINY YANTIUAT PEALTA 10200

80-82 Prachathipatai Rd,, Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2620-0191-6, 0-2280-1 787, Fax. 0-2280-1788, F-mail : lhzbwe!it@llmjuniqua.cum, Website : wwwibaiunique.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 V1 pASS LI FAIL
DISPLAY & LED TEST V1 pASS [ FAIL
VENT TEST V] pASS [ rarL
KBY ECHO TEST M pASS [ raIL
DESTRUCTION RAM TEST M pass O pAIL

UN CHROMATOGRAM TEST
DETECTOR : Flame Ionization 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 Column CPsil 5CB 0.25IDx 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.

Ap
% 1n
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04

E—— 151 Inegiin 4@ THAI UNIQUE CO., LTD.
1"' 80-82 ouwthzanEullae wwransyumsny wansTuAs Aganm 10200

80-82 Prachathipatai Rd,, Bangkhinphrom, Pranakorn, Bangkok 10200
Tol. 0-2620-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaivnigue.com, Websile : www.thaimigue.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
APPROVAL_
Signatm‘e:éez“é/p._ £ f\
Engineer : Somchai Pohtongkam (W
ZIA
Date : 02/08/2025
<
R
VARIAN SERVICE DEPARTMENT

FR-8V-029 Rev. 04



mm—a 758 Inegin $Wla THAI UNIQUE CO., LTD.

1r‘
‘ l' 30-82 aurdszanBufloy wunemeyuwiny wanszuay nganme 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranskorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@haiupigue.com, Website : www thaimigue.com

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
C15 Area 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 [z/l’ass ‘ [1 Fail
Performance by é«,{«/ j2%
Date O2/0%7 26285

Comments

/
Reviewed by W—"

‘ Date ‘02/@?’/2@25_

1S "

VARIAN SERVICE DEPARTMENT

80-82 mnnlsznBallay wwraneuwemy lwawseuas nganwe 10200
80-82 Prachathipatai Bd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax, 0-2280-1788, E-mail : thawatt@haivnigue.com, Website : www thajunigue.com

1r= 13t Inegiia §1ifin THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI5RT1 3.874
C15RT 2 3.880
C15RT3 3.875
C15RT 4 3.872
C15RT 5 3.878
C15 RT Average 3.876
*%RSD (<05 %) 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 standatd deviation by the average and multiplying by 100.)
% RSD = ( std.dev/avg ) * 100

~
Compliance E/Pass ’ [0 Fail
Performance by C;;;wdﬂm/ /:).
Date 02/0%7/202%
Comments
£
Reviewed by W l Date 1 02 / 14 /Q@Z g
v
4y
?l f‘$ !

VARIAN SERVICE DEPARTMENT



Title :

Run File : e:\sps2025\b1lk001l.run
Method File : c:\star\data\tu\2025\cal fid.mth
Sample ID : blk

Injection Date: 2/8/2568 12:01 Calculation Date: 2/8/2568 12:33

Operator ¢ watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

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

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

Zero Offset = 50%
Min / Tick = 1.00

1.13 cm/min Attenuation = 1
0.000 min End Time = 20.005 min

Chart Speed
Start Time =

n

0 T

1.0 0.5 0.0 0.5

paaay

20

1.0

+SR
mVolts

Print Date: Sat Aug 02 15:09:03 2025 Page 1 of 1

e : @:\sps2025\b1k00L.run
File c:\star\data\tu\2025\cal fid.mth
Sample ID : blk

Injection Date: 2/8/2568 12:01 Calculation Date: 2/8/2568 12:33
Operator watsamon
Workstation: GC-LAB
Instrument
Channel

Detector Type: 3800 (10 Volts)
Bus Address 1 44

Sample Rate : 10.00 Hz
Front = FID Run Time : 20,005 min
** LC Workstation Version 6.20 ** 02511-7390~ae7-0265 **

Run Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret . Time Width
Peak Peak Time Offset Area Sep. 1/2 Status
No. Name (min) (min) (counts) Coce (sec) Codes
Totals 0.0000 0.000 [¢)

Total Unidentified Counts : 0 counts

Detected Peaks: 0 Rejected Peaks: 0 Identified Peaks: 0

Multiplier: 1 Divisor: 1 Unidentified Peak Factor: O

Baseline Offset: -14 microVolts LSB: 1 microVolts

Noise (used): 24 microVolts - monitored before this run
Manual injection

Data Handling: No peaks

R R R R R R R LR R R T,



Title

: Print Date: Sat Aug 02 15:10:09 2025 Page 1 of 1
Run File : e:\sps2025\fidstd001. run
Method File : c:\star\data\tul2025\cal fid.mth Title :
. fidstd Run File : e:\sps2025\fidstd00l.run
Sample 1D ! 1as Method File : c:\star\dataltu\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 Tyge: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44 Workstation: GC~LAB Bus Address : 44
. N Instrument : Sample Rate : 10.00 Hz
Instrument : Samplg Rate : 10.00 HZ Channel : Front = FID Run Time t 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 , 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
. | - ' . ; . Ret Time Width
Efm 0.025 0.050 0.075 0.100 0.125 0.150 0.175 +lI Peak Peak Time  Offset Area sep. 1/2 status
Volts Name (min) {min) (counts) Code (sec) Codes
- "J Ccl4 3.263 0.002 458627 BB 2.7
cl5 3.874 0.002 506043 vV 2.8
Cle 4.451 0.001 460610 VB 2.8
_ Totals: 0.005 1425280
1
Total Unidentified Counts : 0 counts
Detected Peaks: 8 Rejected Peaks: 5 Identified Peaks: 3
Multiplier: N/A Divisor: N/A Unidentified Peak Factor: 0O
Baseline Offset: 6 microvVolts LSB: 1 microVolts
24 Noise (used): 2 microVolts - monitored before this run
Manual injection
******;\‘*k****'k\k******\k*******‘k**‘k*******9«'k********’k****-k‘k***‘k'k****************'k
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S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std ?%%

Bt iy
+43 e
Operator (Inj): watsamon 4% 5%

Injection Date:  02/08/2025 VARIAN

Calc Date: 02/08/2025

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

Sample ID: fid std A %@@
Operator (Inj): watsamon

Injection Date:  02/08/2025 VARIAN

Calc Date: 02/08/2025

Run Time (min); 7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area
Instrument (Ini): Calculation Type: External Std.
e:\sps2025\fidstd001.run A=FID 10 V RESULTS
mVolts_
< 4]
2
150—
100—
50—
ol ¥ NN U
-20
A b h L k b b ‘
Minutes
2 s a
I 5 =
0 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 2.7
2 C15 0.0000 3.874 506043 \'A'Y 2.8
3 Cl6 0.0000 4451 460610 VB 2.8
Totals 0.0000 1425280

—
ﬁi THAI UNIQUE CO.,LTD. rof1

Run Time (min); 7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area
Instrument (Inj): Calculation Type: Lxternal Std.
e:\sps2025\fidstd002.run A =FID 10 V RESULTS
mVolts_ n
150—
- 100—
50—
0—— e
=20
h b b L ks b h L
- - " Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 12
(min) (counts) (sec)
1 Cl4 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
=,
iF" THAI UNIQUE CO.,L.TD. Lori




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

Sample ID:

Operator (Inj):
Injection Date:

Cale Date:

fid std

Run Time (min): 7.993

Workstation:

Instrument (Inj):

watsamon
02/08/2025
02/08/2025

GC-LAB

Ap

P

ho

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd003.run

A =FID 10 V RESULTS

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

Sample ID:

Operator (Inj):

Injection Date:

Calc Date:

fid std

watsamon
02/08/2025
02/08/2025

Run Time (min): 7.993

Workstation:

GC-LAB

Instrument (Inj):

&

djp
i

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Calibration

External Std.

e:\sps2025\fidstd004.run

mVolts

150—

14

15

16

A=FID 10 V RESULTS

mVolts_ 0
E el
150—
100—
50—
0——‘ w
'2° I ; I ; B
Minutes
& £ 8
o 0 ~
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
| Ci4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 \'A% 2.8
3 Cl6 0.0000 4.451 478526 VB 2.8
Totals 0.0000 1469945
J
r" THAI UNIQUE CO.,LTD. rof1

100—]
50—
i
=20
h ; ; ’ ; 6 L
Minutes
o g 2
- @ 3
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 vV 2.8
3 Cl6 0.0000 4.450 478772 VB 2.8
Totals 0.0000 1469343
iﬁ' THAI UNIQUE CO.,LTD. 1of1




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

Sample ID:

Operator (Inj):
Injection Date:
Calc Date:

Run Time (min):
Workstation:
Instrument (Inj):

fid std

xys
>
=T

watsamon

021082073 VARIAN
02/08/2025

7993 Run Mode: Calibration
GC-LAB Peak Measurement: Peak Area

Calculation Type:

External Std.

e:\sps2025\fidstd005.run

mVolls—

150—

100—

50—

14

16

A =FID 10 V RESULTS

oL L
-20
h b h 4 ks \
w» - Minutes
g€ & 3
o « <
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 C14 0.0000 3.266 459351 BB 2.6
2 C15 0.0000 3.878 509340 \'AY 2.8
3 Cié 0.0000 4454 468353 VB 2.8
Totals 0.0000 1437044
’ |
1'."‘" THAI UNIQUE CO.,LTD. Lof1

Print Date: 02 Aug 2025 15:12:58

Calibration Curves Report
File: e:\sps2025\cal fid.mth
Detector: 3800 GC, Address

External Standard Analysis
Curve Type: Linear
Origin: Force

y = +1.552325e+004x

. 44, Channel ID: Front

C14

Resp. Fact. RSD: 1.347%
Coeff. Det.(r?): 0.999130

Replicates

400000 -
300000 H

x® o0 o

200000 H
100000 -

o N~ W

0=

o T
Amount (ppm)

20 125 30

External Standard Analysis
Curve Type: Linear
Origin: Force

y= +1.719798e+004x

C15

Resp. Fact. RSD: 1.481%
Coeff. Det.(r?): 0.998948

Replicates

500000 -
400000 -
300000 -
200000 H
100000 -

04—

o0 0T

O N — W

10 "5
Amount (ppm)

20 25

External Standard Analysis
Curve Type: Linear
Origin: Force

y= +1.572118e+004x

c16

Resp. Fact. RSD: 1.611%
Coeff. Det.(r*): 0.998756

‘| Replicates

500000
400000 -

300000 -

0 0O Y

200000 ~

® N — W

100000 /

0

10 "
Amount (ppm)

20




This is to certify, that

-.Somchai . Pohthongkham......

has participated the course

Basic.GC.and.Sampler. training

Date:

Location:
Instructor:

Signature instructor:

24— 27 May. 2004

Middelburg

W.J..Buys

dy
s

VARIAN
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Varlan Analytical nstruments
Varian Chrompack [nternational BY
Herculesweg 8

P.0. Box 8033

4330 A Middelbirg

‘The Netherlands

Tel.: 431 118 671000
Fax: +31 118 633718

www.varfanine,.com

S,
f:;

T tvions) Aevvagivaion Bovrd
AGCREDITED

&
KA,

WK WK Etectiic Co.Ltd. (ANan

661242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawal, Amphur Lamlukka, Pathumthanl 12150 i
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

Cortificate No.:  WK2412-063-1 Page 1of 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 ! (G6691A Received Date  4-Dec-24
Serial No. t MY16470347 Calibrated Date t 11-Dec-24
Identity No, ! 8V-DIF-001 Issued Date . t 18-Dec-24
Range * 0 ml/min to 750 ml/min Calibrated Location ¢ In Lab
Resolution ! See to Data

Calibration Methed ! CP-WK-M10

Reference standard instruments :

Instrument Serial No. Qgrtiﬂcat'e—Nd:; 27 Due D%itg » s Traceability to

Flow Calibratos 140215184 L202304114-001  18-Apr-25 MIT

Primaxy Flow Calibrator 1107-S WK2405-049-5 29-May-25 WK Electric Co.,Litd.

MIT : Miracle International Technology 'Co.,Ltd. gt :
This result calibrate was found accurate as shown on date place of cahbrate only
This certificate is traceability to the - International System of Unit (S])

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

Calibrated by : Mr.Thippatai Munépungklang Approved by :

Ms. msagorn 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 7 N\
Fax : 0-2514-0001, 0-2514-0003 NSC-TISITIS 17096
Website : www.measuretronix.cotn CALIBRATION 0210

:4;:0: Agilent Technologies

Certificate of Analysis

Certificate of Calibration FID-TCD Performance Eyaluation Sample Kit
Agilent Part . Sample Lot
Cﬁl‘tiﬁ(}ﬂt(ﬂ Number : LF25-0305 Number: 5080-8842, 18710-60170 Number 0006750304

B N . This analytical reference material was manufactured and verified in acqordance with an 1SO 9001 registerced quality system,
]:,qu1pmenl + Thermometer and the analyte concentrations were verified by an 1SO 17025 accredited laboratory. The certified value for each analyte was
determ"lned gravimetrically,

!

Manufacturer : Fluke Concentrations:
del .51 n-tetradecane 0.218 g/L (£ 0.5%) 0.033 wiw %
Mode : . n-pentadecane 0.218 g/L (£ 0.5%) 0.033 w/w %
. o tok n-hexadecane 0.218 p/L ( 0.5%) 0.033 wiw %
Serial Number : 5910857
Solvent: hexane
Asset Number : 5910857 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
Customer : Thai Unique Co., Ltd. and 130 9001
\ Purities:
80-82 Prachathipatal Road, n-tetradecane 99.6%
n-pentadecanc 99%
Bangkhunphrom, Pranakorn, n-hexadecane 99.5%
hexane 99%
Bangkok 10200 | ’
. Typical Analytical Spectrum or Chromatography |
Date of Calibrate : 6-Jun-2025 g GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane
g Ci4 Cl5
M7 hexane Clé
Date of Issue : 6-Jun-2025 ‘ GC Caniitins:
g Fry Xlinc(fu 190914-413
;3 FID/ SELITLESS
This calibration certificate documents the traceability to national standards, which reallze the units of measurement v e S0 25
according to the Infernational System of Unlis (81), 2t 170 il
This calibration certificate applies only to the item identified and shall not be reproduced other than in full, without
specific written approved by Measuretronlx Cal-Lab. Calibration certificates without signature are not valid.

The measurements marked with an asierisk (*) in this certificate are outside our range of acereditation. They have been T T T T T
included for completeness.

The Caltbration interval (Cal.Due) is the responsibility of the end user. Date of 1'ele‘nse: 30 June 2023
Date of expiration: 31 July 2025

Calibrated by Approved by .
< ‘ 2000,
T ‘ %@m&g
SW"MIV « " gﬁmﬁ”"& Monica Bourgeois
Mr, Samak Usonkaonoi Miss Juthamas Sukhathainirun QMS Representative
Meirology Techniclan Cal-Lab Manager
Certificate No. : LF25-0305 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev.07 Data : 06-Jun-2024 Measuretronix Cal-Lab
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PerkinElmer” ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinEl

OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 1, 2025
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED July 1, 2025

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 1, 2026
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 6, 2025

Visit Number: 1of 2

=

. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

X

User Name: K.Phenpha Viphasthawat B. Inspect and replace as necessary, all torch components including the RF coil.

HEBHEE
~ ~ ~

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings. K
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument. K
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS

x

NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year.

P

HEH
>

TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS

Multielement Standard N069-1579 December 30, 2024

Wavecal Solution N058-2152 March 30, 2024 A. Torch View Alignment.
VIS Wavecal solution N930-2946 February 28, 2024 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2024

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

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




WO-11540198/2025 WO-11540198/2025
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PerkinElimer’ ')

PerkinElmer”
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 1, 2025
PARAMETER SPECIFICATION FINAL VALUE SERIALNUMBER  077C7042401 DATE TESTED  July 1, 2025
Spectral Resolution : UV As 193.696 nm <0.007 0.00570 Remarks :
Ni 231.604 nm <0.008 __0.00734 Commissioning follow as commissioning performance sheets.
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 <10 082 % This is to certify that the above tests have been perfomed and the configuration tested
Ba 493.408 nm % RSD <1.0 0.75 %
meets
Detection Limits : Axial TI 190.080 nm 3(sd) 10.65 ppb |:| q " ;
—_— oes not mee
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb the PerkinElmer Specifications listed on this certificate.
Detection Limits : Radial As 193.696 nm 3(sd) 331.50 ppb This certificate does not modify PerkinElmer's standard terms and condition of sale,
Zn  213.856 nm 3(sd) 0.98 ppb including warranty terms.
Mn 257.610 nm 3(sd) 0.34 ppb . .
La 379478 nm 3(s9) T Service Department PerkinElmer Ltd.
Ba 455.403 nm 3(sd) 2.19 ppb
Ba 493.408 nm 3(sd) 4.32 ppb Authorized Representative:
BEC : Axial (BX500)/(S-B)  Cd 226.502 nm <150 ppb 140.03 ( Wiphan Promlumda )
Service Engineer
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 2417 g
Page 3 of 4
Page 4 of 4
PerkinElmer Scientific (Thailand) Co., Ltd. PerkinElmer Scientific (Thailand) Co., Ltd.

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