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Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 23.3 ℃
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 89.94 ppm
Expiration Date Expiration Date

Measurement Range 100
% Measurement Range 89.94

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average ppm %

0.0 0.0 0.1 0.1 0.07 0.07
17.99 17.90 17.60 17.50 17.67 -0.32 1.79
35.98 35.70 35.40 35.40 35.50 -0.48 1.32
53.96 53.80 53.60 53.40 53.60 -0.36 0.67
71.95 71.70 72.00 71.70 71.80 -0.15 0.21
89.94 89.60 90.10 90.00 89.90 -0.04 0.04

Average 0.81
Result PASS

Slope 1.0001 -0.2206 1.0000
%Slope 0.0138% -0.2206% -0.0019%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

17K686056 ND58962

1
1.0044

MULTI-POINT GAS TEST REPORT OF NITRIC OXIDE

Horiba 21-Nov-24
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Multi-Point Calibration of Nitric Oxide 



Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 23.3 ℃
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 89.58 ppm
Expiration Date Expiration Date

Measurement Range 200
% Measurement Range 44.79

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average ppm %

0.0 0.5 0.5 0.5 0.50 0.50
17.92 17.80 17.70 18.00 17.83 -0.08 0.46
35.83 35.80 36.10 36.10 36.00 0.17 0.47
53.75 54.32 54.50 54.30 54.37 0.63 1.16
71.66 72.10 73.20 72.40 72.57 0.90 1.26
89.58 90.30 91.00 90.80 90.70 1.12 1.25

Average 0.92
Result PASS

Slope 1.0104 0.0737 1.0000
%Slope 1.0387% 0.0368% -0.0035%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

17K686056 ND58962

1
1.1182

MULTI-POINT GAS TEST REPORT OF SULFUR DIOXIDE

Horiba 21-Nov-24
 HORIBA PG-350 

J4D2YU7S

100%

N2 SO2

- 28-Sep-30

Level Reading Value (ppm) Difference

0%
20%
40%
60%
80%

Interception Correlation Coefficient
% Interception % Correlation Coefficient

Result Result

Approve By

2-Dec-24 Date 2-Dec-24

y = 1.0104x + 0.0737
R² = 0.9999
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Multi-Point Calibration of Oxide of Sulfur Dioxide



Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 23.3 ℃
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 89.58 ppm
Expiration Date Expiration Date

Measurement Range 200
% Measurement Range 44.79

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average ppm %

0.0 0.6 0.9 0.6 0.70 0.70
17.92 18.20 18.20 18.20 18.20 0.28 1.59
35.83 35.80 36.40 36.40 36.20 0.37 1.03
53.75 54.80 54.20 54.10 54.37 0.62 1.15
71.66 72.10 72.21 72.70 72.34 0.67 0.94
89.58 90.30 91.50 90.90 90.90 1.32 1.47

Average 1.24
Result PASS

Slope 1.0072 0.3379 1.0000
%Slope 0.7203% 0.1690% -0.0033%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

17K686056 ND58962

0
1.2848

MULTI-POINT GAS TEST REPORT OF CARBON MONOXIDE

Horiba 21-Nov-24
 HORIBA PG-350 

J4D2YU7S

100%

N2 CO

- 28-Sep-30

Level Reading Value (ppm) Difference

0%
20%
40%
60%
80%

Interception Correlation Coefficient
% Interception % Correlation Coefficient

Result Result

Approve By

2-Dec-24 Date 2-Dec-24

y = 1.0072x + 0.3379
R² = 0.99990.00
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Multi-Point Calibration of Oxide of Carbon Monoxide



Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 23.3 ℃
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 21.02 %
Expiration Date Expiration Date

Measurement Range 30
% Measurement Range 70.07

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average % %
0.00 0.00 0.15 0.18 0.11 0.11
4.20 4.18 4.23 4.25 4.22 0.02 0.38
8.41 8.43 8.46 8.41 8.43 0.03 0.30

12.61 12.72 12.62 12.64 12.66 0.05 0.38
16.82 16.78 16.79 16.79 16.79 -0.03 0.17
21.02 20.94 20.98 21.04 20.99 -0.03 0.16

Average 0.28
Result PASS

Slope 0.9944 0.0821 1.0000
%Slope -0.5641% 0.2735% -0.0007%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

17K686056 ND11246

0
1.0022

MULTI-POINT GAS TEST REPORT OF CARBON DIOXIDE

Horiba 21-Nov-24
 HORIBA PG-350 

J4D2YU7S

100%

N2 CO2

- 8-Aug-30

Level Reading Value (%) Difference

0%
20%
40%
60%
80%

Interception Correlation Coefficient
% Interception % Correlation Coefficient

Result Result

Approve By

2-Dec-24 Date 2-Dec-24

y = 0.9944x + 0.0821
R² = 1
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Multi-Point Calibration of Carbon Dioxide



Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 23.3 ℃
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 20.87 %
Expiration Date Expiration Date

Measurement Range 25
% Measurement Range 83.48

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average % %
0.00 0.01 0.00 -0.05 -0.01 -0.01
4.17 4.10 4.12 4.18 4.13 -0.04 0.97
8.35 8.34 8.23 8.25 8.27 -0.07 0.89
12.52 12.42 12.44 12.45 12.44 -0.09 0.68
16.70 16.63 16.73 16.72 16.69 0.00 0.02
20.87 21.03 21.01 21.09 21.04 0.17 0.83

Average 0.68
Result PASS

Slope 1.0071 -0.0813 1.0000
%Slope 0.7096% -0.3251% -0.0047%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date
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Result
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Multi-Point Calibration of Oxygen



Equipment Information
Manufacturer Calibration Date
Model Room Temperature 23.3 ℃
Serial Number

Standard Gas Information
Zero Gas Component
Cylinder Number Concentration %

Unit
ppm
ppm
ppm
%
%  

TESTING REPORT RESULTS

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

0.10 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.10 0.10
0.40 0.20 0.20 0.20 0.90 0.50 0.90 0.80 0.50 0.50
0.00 0.00 0.00 0.00 0.20 0.30 -0.20 0.10 -0.20 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
-0.28 -0.28 -0.28 -0.28 -0.27 -0.29 -0.29 -0.29 -0.29 -0.29

Conclusion
NO Lower detectable limit (LDL) value is ppm

SO2 Lower detectable limit (LDL) value is ppm
CO Lower detectable limit (LDL) value is ppm

CO2 Lower detectable limit (LDL) value is % Vol.
O2 Lower detectable limit (LDL) value is % Vol.

Test By

Date 2-Dec-24 2-Dec-24

17K686056

Date

0.000
0.007

0.052

Approve By

0.277
0.155

1.004
1.0078

SO2

0.155
0.000
0.007

0.052
0.277

CO
CO2

O2

NO
Parameters STDEV.

N2
99.999

Parameters

CO
CO2

O2

0
0

16

Measruement Range

200

Background

30
25

LOWER DETECTABLE LIMIT TESTING REPORT

Horiba
 HORIBA PG-350 

J4D2YU7S

21-Nov-24

Coefficient

1.1705

NO 100 1 0.9934
SO2 200 0 1.0684
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�� CAL-FM-C01-14:�12�Sep�2022

Balance Certificate�No.: C01243462

Model: CPA225D Issued�Date: 13�November�2024

Serial�No.�(or�ID.): 28812504�(B2014002) Job�No.: WO-00047988

Manufacturer: Sartorius Page: 1��of� 5

Condition: In�condition

SGS�(THAILAND)�CO.,�LTD.
1/209,�1/211�Moo�1,�Tambol�Banchang,
Amphur�Banchang,�Rayong�21130�Thailand

Temperature 21 °C ± 0.9 °C

Humidity 72 %RH ± 1.6 %RH

SGS�(THAILAND)�CO.,�LTD.�(�Balance�Lab�)
1/209,�1/211�Moo�1,�Tambol�Banchang,
Amphur�Banchang,�Rayong�21130�Thailand

Mr.�Thanathorn��Phunook

07�November�2024

In-house�method,�CAL-WI-47,�based�on�UKAS�Lab�14

This�certificate�is�traceable�to�the�SI�Units�maintained�by�National�Institute�of�Metrology
(NIMT),�Thailand�through�DKSH�Technology�Co.,�Ltd.�Certificate�No.�C02240400

____________________________ ____________________________
(Mr.�Thanathorn��Phunook) (Mr.�Adisai��Maknoi)

Person�in�charge Authorized�signatory
�����This�certificate�is�issued�the�units�of�measurement�according�to�the�International�System�of�Units�(SI).�It�provides�traceability�of�measurement�to
international�or�national�standard�or�other�recognized�national�standard�laboratories.
�����The�measurement�uncertainty�stated�is�the�expanded�uncertainty�which�is�obtained�from�the�standard�uncertainty�multiplied�by�the�coverage�factor�(k=2)�to
provide�a�level�of�confidence�of�approximately�95%.�It�is�determined�in�accordance�with�the�Guide�to�Expression�of�Uncertainty�in�Measurement�(GUM).
�����These�results�may�be�affected�by�deviations�from�specified�conditions.�The�results�relate�only�to�the�items�tested,�calibrated�or�sampled.�The�report�shall
not�be�reproduced�except�in�full�without�approval�of�DKSH�Technology�Limited.
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�� CAL-FM-C01-14:�12�Sep�2022

Certificate�No.: C01243462 Page:�2�of� 5

Weight�to�be�1/3�or�1/2�of�Maximum�capacity,�taken�from�the�center�of�the�pan�as�a�zero�reference.

110 (g)

- 0.0000 -0.0001 -0.0003 0.0000

Determination�of�the�standard�deviation�of�weighing�balance.,�Readability 0.00001 (g)

5 0.000005

50 0.000005

Readability 0.00001 (g)

0.01 0.010001 0.01001 0.00001 0.000011 2.03

0.05 0.049998 0.05001 0.00001 0.000012 2.02

0.1 0.100003 0.10002 0.00002 0.000013 2.01

0.5 0.500003 0.50000 0.00000 0.000016 2.01

1 1.000014 1.00001 0.00000 0.000018 2.00

5 5.000016 5.00003 0.00001 0.000027 2.00

10 10.000013 10.00005 0.00004 0.000034 2.00

20 20.000011 20.00006 0.00005 0.000048 2.00

50 50.000028 50.00008 0.00005 0.000080 2.00

70 70.000039 70.00012 0.00008 0.00013 2.00

90 90.000048 90.00013 0.00008 0.00016 2.00
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�� CAL-FM-C01-14:�12�Sep�2022

Certificate�No.: C01243462 Page:�3�of� 5

Determination�of�the�standard�deviation�of�weighing�balance.,�Readability 0.0001 (g)

110 0.00005

200 0.00005

Readability 0.0001 (g)

105 104.99998 105.0002 0.0002 0.00019 2.00

110 109.99997 110.0002 0.0002 0.00019 2.00

120 119.99997 120.0003 0.0003 0.00021 2.00

130 129.99998 130.0003 0.0003 0.00023 2.00

140 139.99998 140.0003 0.0003 0.00024 2.00

150 149.99999 150.0004 0.0004 0.00023 2.00

160 160.00000 160.0004 0.0004 0.00027 2.00

170 170.00000 170.0002 0.0002 0.00027 2.00

180 180.00001 180.0002 0.0002 0.00030 2.00

190 190.00001 190.0002 0.0002 0.00031 2.00

200 199.99996 200.0003 0.0003 0.00029 2.00
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�� CAL-FM-C01-14:�12�Sep�2022

Certificate�No.: C01243462 Page:�4�of� 5

Weight�to�be1/3�or�1/2�of�Maximum�capacity,�taken�from�the�center�of�the�pan�as�a�zero�reference.

110 (g)

- 0.0000 -0.0001 -0.0003 0.0000

Determination�of�the�standard�deviation�of�weighing�balance.,�Readability 0.00001 (g)

5 0.000005

50 0.000005

Readability 0.00001 (g)

0.01 0.010001 0.01000 0.00000 0.000011 2.03

0.05 0.049998 0.05000 0.00000 0.000012 2.02

0.1 0.100003 0.09998 -0.00002 0.000013 2.01

0.5 0.500003 0.49998 -0.00002 0.000016 2.01

1 1.000014 1.00001 0.00000 0.000018 2.00

5 5.000016 5.00001 -0.00001 0.000027 2.00

10 10.000013 10.00000 -0.00001 0.000034 2.00

20 20.000011 20.00001 0.00000 0.000048 2.00

50 50.000028 50.00002 -0.00001 0.000080 2.00

70 70.000039 70.00003 -0.00001 0.00013 2.00

90 90.000048 90.00003 -0.00002 0.00016 2.00
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�� CAL-FM-C01-14:�12�Sep�2022

Certificate�No.: C01243462 Page:�5�of� 5

Determination�of�the�standard�deviation�of�weighing�balance.,�Readability 0.0001 (g)

110 0.00005

200 0.00004

Readability 0.0001 (g)

105 104.99998 105.0000 0.0000 0.00019 2.00

110 109.99997 110.0000 0.0000 0.00019 2.00

120 119.99997 120.0000 0.0000 0.00021 2.00

130 129.99998 130.0000 0.0000 0.00023 2.00

140 139.99998 140.0000 0.0000 0.00024 2.00

150 149.99999 150.0000 0.0000 0.00023 2.00

160 160.00000 160.0000 0.0000 0.00027 2.00

170 170.00000 170.0000 0.0000 0.00027 2.00

180 180.00001 180.0000 0.0000 0.00030 2.00

190 190.00001 190.0000 0.0000 0.00031 2.00

200 199.99996 200.0000 0.0000 0.00029 2.00
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เลขที่ใบงาน: WO-00047988

ชนิดเครื่องมือ: Balance รุ่น: CPA225D หมายเลขเครื่อง: 28812504

ตรวจสอบ�(รับ)

รายการตรวจเช็ค

ตรวจสอบ�(ส่ง)

หมายเหตุ07�Nov�2024 07�Nov�2024

ปกติ ไม่ปกติ ปกติ ไม่ปกติ

������

1. สายไฟ/Adapter,�power�supply�220/110V

2. ความสมบูรณ์ชุดกระจกกันลม�(Cover)

3. ความสมบูรณ์ชุดของระดับน้ำ เส่ือมสภาพ

4. การปรับระดับของขาต้ังเครือ่ง

5. การตอบสนองของปุ่มกด

6. ความสมบูรณ์ของ�Display

7. การแสดงผลของ�Display�หลังวางน้ำหนัก **

8. ชุดรองจานช่ัง�(Stopper)�/�pan�support

9. การทำงานของ�Function�Internal�/�External

10. ความสะอาดของตัวเคร่ืองภายนอกและแกน�load�cell

11. สภาวะแวดล้อม�ณ�สถานท่ีต้ังเคร่ือง

หมายเหตุเพ่ิมเติม/ข้อแนะนำ�: **�การแสดงผลของ�Display�หลังวางน้ำหนัก�:�มีค่าน้ำหนักติดไปถึงตำแหน่งท่ี�3�

แล้วค่าน้ำหนักถึงจะค่อยๆลดลง�ไปค่าท่ีใกล้เคียงกับค่าตุ้มน้ำหนักท่ีใช้วาง�Test

Mr.�Thanathorn��Phunook

Service�Engineer

















  Cert. No.: 24LM134
       Page.: 1 of 2

 
Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by : SGS (Thailand) Limited
1/209, 1/211 Moo 1 T.Ban Chang,
A.Ban Chang,
Rayong 21130

Location :

Received Order :
Calibrated Date :
Ambient Temperature : ( 26 ± 10 ) OC 
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

23 August 2024

Approved Signatory

26 August 2024

Kunchit Promprat

(    ) Unnopphol Harachai
(    ) Ponpan Paipim
(    ) Suwit Imjai

5000

17E101765

D2017006

22 August 2024

DO Meter with Sensor

YSI

TPA On Site Calibration Laboratory



Equipment : Cert. No.: 24LM134
Condition As-Received :    Page.: 2 of 2
Reference :
Procedure Used :-
    Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
   Instrument
1) Digital Thermometer
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function : Temperature measurement.

This instrument was connected with  temperature sensor, ID No.: D2017006
Calibration

Point
( OC )
20.00

UUC* : Unit Under Calibration

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

-o0o-

2.000.1519.9319.996 -0.066
k

Used Item 
DO Meter with Sensor

2408-0766WSC-2

80
( ± OC )( mm ) ( OC ) ( OC ) ( OC )

Coverage

Due Date
21 Mar 2025

Depth Temperature Reading Factor
Error

Immersion Standard UUC*
Uncertainty 

Traceable
TPA

Serial No.
3240076

Cert. No.
24I317



















 
Maintenance Protocol 

 

Analytik Jena AG 
Konrad-Zuse-Strasse 1 
07745 Jena  Germany 
 

Phone +49 3641 77 70 
Fax +49 3641 77 9279 
info@analytik-jena.com 
www.analytik-jena.com  

Version: 01.18 
ISel 
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PlasmaQuant® MS (Elite) 
ICP-MS 

 



 
Maintenance Protocol 

 

Analytik Jena AG 
Konrad-Zuse-Strasse 1 
07745 Jena  Germany 
 

Phone +49 3641 77 70 
Fax +49 3641 77 9279 
info@analytik-jena.com 
www.analytik-jena.com  

Version: 01.18 
ISel  
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1 Customer and service data 

Customer data 

Company  

Department  

Name  

Address 
(Street, Number,  
ZIP code, City) 
 

 

Telephone  

E-Mail  

Customer no.  

Order no.  

 
 
Device data 

Device Type  

Serial number  

 
 
Data of the authorized person for the Maintenance 

Name, Company  

Date of the Maintenance  

 
 yes no 

Maintenance with following Operational Qualification OQ 

(requires a separate OQ protocol)   

  

Sukhumvit 2 Rd, Ban Chang, Ban Chang District, Rayong 21150

SGS

PQMS Elite

10-5000-030-26-AR109

Analytik Jena Instruments Thailand Ltd.

25 June 2025

Environmental Laboratory 1



 
Maintenance Protocol 

 

Analytik Jena AG 
Konrad-Zuse-Strasse 1 
07745 Jena  Germany 
 

Phone +49 3641 77 70 
Fax +49 3641 77 9279 
info@analytik-jena.com 
www.analytik-jena.com  

Version: 01.18 
ISel  
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2 Maintenance Checklist 

Tick each checkbox as the steps are completed. 

 

Parts required  

 10-5000-220-20  Kit preventative maintenance ICP-MS 

 13-410-540  Cooling Water Additives 

 Choose one of the following oil types as it is important for rotary pump type: 

 418-88089-0  Vacuum Pump Oil (Esther Oil LVO 200)  

 418-10-406-251 Vacuum Pump Oil (PFPE Oil LVO 420) 

 

Initial performance tests 

 Print out Details, Plasma Align (Time Scan mode), Res & Trim, Mass Call, Detector Setup, Mass Scan (after new scan with 
tuning solution), Vacuum (Gate Valve opened and closed), iCRC, Ion Optics and Stepper pages from the instrument setup 

 Verify performance (sensitivity/oxides/double charges) of system before starting maintenance 

 

Vacuum system 

 Drain and replace oil in rotary pump. 

 Clean exterior of pump. 

 Test vacuum interlock by attempting to start vacuum with Turbo pump #1 dismounted. Verify that appropriate error 
message is displayed. 

 

Mass spectrometer system 

 Check/adjust gate valve. 

 Clean sampler/skimmer cones/replace O-rings. 

 Check quadrupole resolution and check Quad Controller resonance. 

Resonance peak voltage is _______ 

 Clean entrance lens and entrance plate 

 Detector voltage is:   

 

  

N/A 

Inspected

2.75 v. 

3210 v.
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Sample introduction system 

 Inspect torch. 

 Inspect/replace torch gas tubing. 

 Inspect/clean/adjust RF coil. 

 Inspect igniter/replace ignitor cable. 

 Clean sampler/skimmer cones/replace O-rings. 

 Clean extraction lenses #1 and #2. 

 Remove nebulizer from spray chamber. Turn on the peristaltic pump (15 rpm) and nebulizer gas flow (1.0 L/min) and 
aspirate de-ionized water. Check that the aerosol produced by the nebulizer is normal and uniform. 

 Check spray chamber and replace all O-rings and water tubing. 

 Inspect sample introduction system electrical connections. 

 

Water cooling system 

 Drain water reservoir. 

 Clean air intake filters & heat exchange fins as needed. 

 Inspect all water hoses for cracks/leaks. 

 Disassemble inline water filter & clean cartridge. 

 Fill water reservoir with additives and check the water conductivity according to instruction. 

 Inspect mains cable and plug. 

 Turn on and re-check water level. 

 Check pressure (440±40 kPa) and temperature set point (20 °C); adjust if necessary. 

 Verify operation of the water solenoid. 

 

Basic instrument 

 Inspect condition of argon supply hose. 

 Inspect mains power cable and plug. 

 Check operation of exhaust system and inspect airflow sensor; if necessary clean according to instruction. 

 Inspect USB and serial cables/connections. 

 Clean all external covers and fans. 

 Check argon inlet pressure if it is at recommended pressure of 700 kPa (100 psi) (allowed range is 600 to 830 kPa,  
90 to 120 psi) Actual setting is     kPa/psi. 

 Check iCRC for leakage and blockage according to service info. Check gas pressures:   
He ~150 kPa (22 psi), H2 ~100 kPa (16 psi) 

Conductivity = 100 uS/cm.  

102



 
Maintenance Protocol 

 

Analytik Jena AG 
Konrad-Zuse-Strasse 1 
07745 Jena  Germany 
 

Phone +49 3641 77 70 
Fax +49 3641 77 9279 
info@analytik-jena.com 
www.analytik-jena.com  

Version: 01.18 
ISel  
 
 5/6

    

Interlock Tests 

 Turn off argon supply and ignite plasma. Verify if low argon error message is displayed. 

 Ignite plasma and press emergency stop button. Verify that plasma goes out and appropriate error message is displayed. 

 Ignite plasma and unlatch plasma compartment/main RF door. Verify that plasma goes out and appropriate error 
message is displayed. 

 Ignite plasma and turn off argon supply. Check if plasma is turned off and appropriate low argon flow message is 
displayed. 

 Turn off water cooler and light plasma. Verify if appropriate error message is displayed. 

 

Accessories 

 Verify initialization and operation of auto sampler. Check belts and wheels etc. 

 Check all other accessories. 

 

Performance tests 

 Update entries in Details page of Instrument Setup window as required. 

 Print out every section of the Instrument Setup (service mode) and put it into the logbook. 

 Tune up instrument and run performance test. Perform any corrective action necessary if results do not meet 
specifications. Add performance test results to logbook. 

 

Instrument condition 

 Assess and comment on condition of ICP-MS system 

 Discuss condition, preventative maintenance results and instrument performance with the customer. 

 Sign and date this checklist after obtaining customer’s signature. 

 

Instrument and environmental conditions 

 Good  Fair  Poor 
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Comments and recommendations: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Authorized Person Analytik Jena AG  
(Name in bloc letters) 

 Customer (name in bloc letters) 

   

Company  Signature Customer 

   

Signature authorized person   

   

Place, date (DD/MM/YYYY)  Place, date (DD/MM/YYYY) 

 

Somchai Noomfak

Analytik Jena Instruments (Thailand) Ltd. 

SGS Rayong, 26 June 2025

Sirirat Saelim

-

SGS Rayong, 26 June 2025



 

                   

Analytik Jena Instruments (Thailand) Ltd.                                                    
35 Moo 5. 345 Road, Khlong Khoi, Pak Kret,                             
Nonthaburi. 11120 Thailand.                                                                
Phone: +66(2) 1062970-72                                                                
Fax:       +66(2) 1062973                                                        
www.analytik-jena.com 

Clean cooling system , replaces DI water, adjust conductivity to 101 uS/cm,     Clean water filter

Clean sample introduction system, torch,spray chamber,nebulizer, replace quick lock and clamp. 

Clean all external covers and fans.

Clean sampler/skimmer cones/replace O-rings.

Clean extraction lenses #1 and #2.

Interlock Tests all passed. 

Tune up instrument ,res and trim, mass calibration and run performance test with 1 ppb tuning standard.

Check spray chamber and replace all O-rings and water tubing.
  
  Inspect/clean/adjust RF coil/ igniter/replace ignitor cable.

Instrument working properly. 

PM1/2025

2506286PB �ณหยก
10-5000-030-26-AR109

Somchai N 24-26/06/2025 1 1
4.3.3

Sukhumvit 2 Rd, Ban Chang, Ban Chang District, Rayong 21150
SGS Rayong

Replace Activated Alumina (vacuum oil trap)

Clean water manifold, water valve assembly 

�งของรายการอะไห𿿿 AutoSample
418-10-405-336 Sample Probe (demountable) complete  1 ea. 񯿿ด򟿿งใ󟿿 ลค แ􏿿ว
418-13-410-541 Set pump tubing autosampler (grey/grey)  1 set
10-405-102 Z-Axis drive belt 1 ea. 
10-405-316 Nipple, polypropylene, 2,5mm nipple 2,5 mm
fixed wash reservior * นวน 2 #น*
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Details

Mass Scan
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Mass Calibration
Last calibration: 2025-06-25 14:43:26
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 25 Jun 2025.msws]

Isotope Exact Mass Current Mass Theory - Curr Resolution Height (c/s) Status

Be9 9.012 9.009 0.003 0.77 56237.33 Pass
Mg25 24.986 24.984 0.002 0.75 73121.00 Pass
Co59 58.933 58.944 -0.011 0.70 785394.69 Pass
In115 114.904 114.904 0.000 0.70 1051608.38 Pass
Ce140 139.905 139.911 -0.006 0.70 1001149.00 Pass
Pb206 205.975 205.954 0.021 0.77 278202.00 Pass
Th232 232.038 232.040 -0.002 0.75 969168.00 Pass
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Mass Calibation

Autoscale

Squared Term Scale Factor Offset
RF -20.113E-6 46.458E-6 25.648E-3

Resolution and Trim
Last modified: 2025-06-25 14:43:26
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 25 Jun 2025.msws]

Offset Scale Factor
RF -132.436 226.239
DC -192.046 252.539

Isotope Observed AMU Width
LOW Mass Be9 8.996 0.80
HIGH Mass Th232 232.039 0.78
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Plasma Setup
Last modified: 2025-06-25 14:48:19
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 25 Jun 2025.msws]

Horizontal (x) alignment: 0.30 mm, Vertical (y) alignment: 0.00 mm
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Position (mm)

Plasma Setup: Vertical Be9 4.96690E+4
In115 1.03293E+6
Pb208 5.52110E+5
Ce140O16 1.37102E-2
Ba138++ 2.36535E-2
Th232 1.02688E+6

Autoscale
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c/s ratio

Position (mm)

Plasma Setup: Horizontal Be9 5.34670E+4
In115 1.13160E+6
Pb208 5.47378E+5
Ce140O16 1.65237E-2
Ba138++ 2.75603E-2
Th232 8.74533E+5

Autoscale

Detector Setup
Last modified: 2025-06-25 14:06:44
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 25 Jun 2025.msws]

Detector Voltage: 3210 volt, Scan Range From: 1500 - 3400 volt

0

1.659E6

5E5

1E6

1.5E6

0

1.659E6

5E5

1E6

1.5E6

1500 34001600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300

c/s c/s

volt

Detector Setup

Autoscale Log



ASpect MS Worksheet Report
Report Date
Worksheet
Analyst

2025-06-25 15:11:24 GMT+07:00 
System Test 25 Jun 2025.msws

Page 1 of 3

Worksheet Summary
Worksheet: System Test 25 Jun 2025.msws
Created: 2020-06-03 07:36:54
Analyst:
Computer: APPLICATIONICP
Last Saved: 2025-06-25 15:10:23 GMT+07:00 
Software Ver.: 4.3 r19995
Firmware Ver.: 5.69
Samples: 1
Comment:

Chemistry
Matrix:
Acids Used:
Keywords:
CRM:

Measurement Parameters
Analysis Modes Analysis Type: Quantitative, Acquisition Mode: Steady State, Scan Mode: Peak Hopping

Spacing: Coarse, Points/Peak: 1, Scans/Replicate: 50, Replicates/Sample: 10

Plasma Plasma flow: 9.00 L/min   Auxiliary flow: 1.35 L/min   Sheath Gas Flow: 0.00 L/min   Nebulizer flow: 0.99 L/min
Sampling depth: 6.00 mm
Power: 1.20 kW   Pump rate: 18 rpm   Stabilization delay: 30 sec   Nitrox Flow: 0.00 mL/min

Ion Optics 
(Volt) Skimmer Bias: 0.00

First Extraction Lens: -53.00   Second Extraction Lens: -493.00   Third Extraction Lens: -499.00
Left Mirror Lens: 61.00   Right Mirror Lens: 51.00   Bottom Mirror Lens: 54.00
Corner Lens: -446.00   Entrance Lens: 6.00
Fringe Bias: -3.00   Entrance Plate: -70.00
Detector Focus: True   Pole Bias: 0.00

iCRC Skimmer Cone: Off   iCRC Skimmer Gas Flow: 0 mL/min

Nitrox 0 mL/min

Sampling Aerosol generation: Nebulizer, Source: Manual
Fast pump during sample delay/rinse: On, Enable device control: Off
Spray Chamber Cooling: On   Spray Chamber Temp: 3.00 °C
Sample uptake delay: 30 sec, Smart Rinse: No, Switch Delay: OFF
Scan time: 1407 msec, Replicate time: 70.35 sec 

Analytes (6)
Be9, Co59, In115, Ce140, Pb208, Th232

SemiQuant Analytes (0)

Internal Standards (0)

No. of isotope ratio standards: 0

Isotope Ratios (2)
CeO/Ce(Ce140O16/Ce140), Ba++/Ba(Ba138++/Ba138)

Default exclusions (7)
Ar40, Ar40Ar40, N14, N14H1, O16, O16H1, Ar40H1

User-specified exclusions (0)

Scan Segments (11)
Start (m/z) Stop (m/z) Dwell (µsec) Attenuation mode Norm-Med Med-High

5 5 60000 None
8 10 60000 None

58 60 60000 None
69 69 60000 None

114 116 60000 None
138 140 60000 None
156 156 60000 None
207 209 60000 None
220 220 60000 None
228 228 60000 None
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Start (m/z) Stop (m/z) Dwell (µsec) Attenuation mode Norm-Med Med-High
231 233 60000 None

1 ppb Tuning solution [1 ppb Tuning solution]
Tube: 2, Replicates: 10, Auto Dilutions factor: -, Cal Set 1, Time measured: 2025-06-25 15:10:23
Actual weight: 1.0000 g,  Actual volume: 1.00 mL, Dilution Factor: 1.00 
Position Horizontal: 0.30 mm   Position Vertical: 0.00 mm    Detector Voltage: 3210.00 volt

Analyte Soln Conc Unit QC Mean c/s %RSD SD Replicates (c/s)
Be9 1.0000 ppb - 51301.60  0.72 371.8 51707 51842 51366 51270

51436 51450 50842 51171
51346 50586

Co59 1.0000 ppb - 820025.1  1.18 9673.2 831885 796500 824672 817928
819266 823205 823859 824786
825083 813067

In115 1.0000 ppb - 1249330   0.64 8001.3 1259767 1243571 1237494 1251080
1243334 1257160 1248353 1260675
1250458 1241409

Ce140 1.0000 ppb - 1209218   0.77 9256.5 1225517 1192488 1208656 1211723
1211688 1215015 1213598 1211060
1197430 1205004

Pb208 1.0000 ppb - 616915.1  0.96 5936.7 610351 615035 610190 609081
620719 616461 615905 625686
623426 622297

Th232 1.0000 ppb - 1042654   0.70 7316.2 1040777 1041780 1045469 1042580
1044542 1037439 1044444 1060087
1033062 1036358

Isotope Ratio Ratio %RSD SD Replicates (ratio)
Ce140O16/Ce140 0.017 1.95 0.000 0.017 0.017 0.016 0.016 0.016 0.017 0.017 0.017

0.016 0.017
Ba138++/Ba138 0.023 1.09 0.000 0.023 0.023 0.024 0.023 0.023 0.023 0.023 0.023

0.023 0.023
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SGS (Thailand) Limited

Automatic Mercury Analyzer

Preventive Maintenance Report

SERIAL No.  RA-4500

Model : RA-4500



SPECIFICATIONS RESULT JUDGE

2.1 Overall Appearance No visible damage. GOOD

2.2 Parts / Cables Correctly placed and connected. GOOD

3. Indication Nameplate / Label Plate and Label are indicated. GOOD OK

4. Self check

 4.1 GLP Counter Mercury Lamp 5000 hours 2419 hr OK

Membrane Filter 2000 hours or 1 year after replace < 2 hr OK

Main Pump Tube 750 hours or 1 year after replace < 2 hr OK

Absorbed Hg 1500 mg < 1 mg OK

P1 Tube 2000 hours or 1 year after replace < 1 hr OK

P2 Tube 2000 hours or 1 year after replace < 1 hr OK

P3 Tube 2000 hours or 1 year after replace < 1 hr OK

P4 Tube 2000 hours or 1 year after replace < 1 hr OK

P5 Tube 2000 hours or 1 year after replace < 1 hr OK

P6 Tube 2000 hours or 1 year after replace < 1 hr OK

P7 Tube 2000 hours or 1 year after replace < 1 hr OK

Heater 2000 hours 25 hr OK

 4.2 Check/Test Flow rate Adjustment Flow rate 0.14 - 0.20 L/min 0.18 L/min OK

V.SIG is 3.5 - 4.5 V. 4.06 V. OK

V.REF is 3.5 - 4.5 V. 4.06 V. OK

Cooling Fan Check the operation of cooling fan PASS OK

Color Sensor signals (R,G,B) at least one nonzero PASS OK

Radiation Thermometer a positive valve form thermometer PASS OK

Heater heater temp rises 4 °C within 5 min. PASS OK

5. Heater Temperature At 95°C ± 2°C with 30 min. 94.8°C OK

6. Calibration Curve no pretreatment 0-10 ng : Max.Dev. ≤ 5.0% 2.50% OK

Average: 100ug/L ± 10 µg/L 101.38 µg/L OK

C.V. ≤ 5.0% 2.37% OK

8. Blank no pretreatment Less than 0.001 (PEAK) 0.0005492 PEAK OK

Apparatus

Date Certified Expiration

Inspection details

Inspection 
ITEMS

2. Appearance OK

100 ug/L, 50ul, 5ng (n=5)7. Repeatability

Signals Detector

1. Quantity - Accessories are completed. GOOD OK

NAME

Mercury ICP Standard (1000 µg/mL) 
AccuStandard, Inc. Lot 223035027

March 10, 2023 March 10, 2028



Remark

3. Checking Mercury Analyzer RA-4500
- Mercury Lamp - Outlet Activated Carbon Filter
- Membrane Filter - Flow Sensor
- Main Pump Tube - Valves
- Motor Pump - Heater
- Motor Reagent pump - Cooling Fan
- Motor of Arm - Instrument Performance
- Motor of Table
- Motor of Lift

4. Inspection Calibration curve and Reproducibility of Mercury Analyzer RA-4500

**เนืѷองจาก color sensor เสืѷอมสภาพ จงึทําการทดสอบ พบวา่ color sensor ยังคงทํางานและมแีสง แตใ่นขั Ѹนตอน Self Check นัѸน
คา่สัญญาณตํѷากวา่เกณฑ ์จงึทําการทดสอบ การทํางาน test check color พบวา่ยังสามารถเช็คสไีด*้*
**เบืѸองตน้แนะนําใหส้ํารองอะไหล*่*

2. Replace One Year Consumable Parts Set for RA-4500

1. Cleaning Mercury Analyzer RA-4500
- Body case, Reagent Tube, Cell Detector, Table of Sample , Measurement Probe, Rinse Tube



Title : Preventive Maintenance RA-4500 SN:14780131
Date : 05-Feb-25
Name : Kinetic solutions
Memo : Calibration Curve 0 - 10 ng
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y=ax+b
a=1.15283814E+00
b=7.74577320E-02
r=0.9999

Calib

STD

No. STD
[ppb]

SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

STD
[ng]

AREA
[ON]

MEAS
[ng]

Dev
[%] NoteNo. STD

[ppb]
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

STD
[ng]

AREA
[ON]

MEAS
[ng]

Dev
[%] Note

1 0.000 0.000 5.000 5.000 0.000 0.0040 -0.0637 -
2 100.000 0.010 5.000 5.000 1.000 1.2303 1.0000 0.0
3 100.000 0.020 5.000 5.000 2.000 2.4410 2.0502 2.5
4 100.000 0.040 5.000 5.000 4.000 4.7239 4.0304 0.8
5 100.000 0.080 5.000 5.000 8.000 9.3307 8.0265 0.3
6 100.000 0.100 5.000 5.000 10.000 11.5558 9.9566 0.4
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No. NAME SVOL
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[mL]
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MEAS
[ng]

CONC
[ug/L] NoteNo. NAME SVOL

[mL]
CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L] Note

1 100ppb 0.050 5.000 5.000 6.0432 5.1748 103.496
2 100ppb 0.050 5.000 5.000 6.0736 5.2012 104.024
3 100ppb 0.050 5.000 5.000 5.8983 5.0491 100.982
4 100ppb 0.050 5.000 5.000 5.8536 5.0104 100.208
5 100ppb 0.050 5.000 5.000 5.7373 4.9095 98.190

Statistics

No. NAME TRY AV
[ug/L]

SD
[ug/L]

Cv
[%]

1 100ppb 5 101.3800 2.407087 2.37

SGS (Thailand) Limited

-1-
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Self Check

Heat check:PASS!! ( 29.0degC[05:00] ->  33.1degC[02:52])
Sensor check:FAIL!! (   0-   1=  -1)
Leak check:PASS!! (0.18L/min)
Sig/Ref check:PASS!! (Sig:4.06V, Ref:4.06V)
Drift check:PASS!! (-0.0000047 - -0.0000135 =  0.0000088)

SGS (Thailand) Limited
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Title : Preventive Maintenance RA-4500 SN:14780131
Date : 05-Feb-25
Name : Kinetic solutions
Memo : Blank

SMP

No. NAME SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

PEAK
[ON]

MEAS
[ng]

CONC
[ug/L] NoteNo. NAME SVOL

[mL]
CVOL
[mL]

DVOL
[mL]

PEAK
[ON]

MEAS
[ng]

CONC
[ug/L] Note

1 blank 0.0005492 0.0065

0.000

0.002

0.004

0.006

 1

A
B

S

SGS (Thailand) Limited
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Title : Preventive Maintenance RA-4500 SN:14780131
Date : 05-Feb-25
Name : Kinetic solutions
Memo : Test Check Color Sensor

SMP

No. NAME SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

PEAK
[ON]

MEAS
[ng]

CONC
[ug/L] NoteNo. NAME SVOL

[mL]
CVOL
[mL]

DVOL
[mL]

PEAK
[ON]

MEAS
[ng]

CONC
[ug/L] Note

1 test check color 0.0017089 0.2856
2 test check color 0.0018641 0.3230
3 test check color 0.0017824 0.3033

0.000

0.005

0.010

0.015

0.020

 1  2  3

A
B

S

SGS (Thailand) Limited
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         Cert.No.: 24CH1159
       Page.: 1 of 3

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : Seven Easy S20

Serial No. : 1231235141

ID No. : P2010024

Condition As-Received: Used Item

Received Date : 17 September 2024

Calibration Date : 18 September 2024

Reference : 2409-0647WSC-2

Submitted by : SGS (Thailand) Limited
1/209, 1/211 Moo 1, Ban Chang, 
Ban Chang, Rayong 21130     

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Walalak  Sirithean

Approved by :
Approved Signatory

(   ) Unnopphol Harachai
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 23 September 2024



Cert.No.: 24CH1159
Page.: 2 of 3

Condition of this calibration result
1

Serial No. ID No.
1 54030049 130RC116
2 4982054 110RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2 :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,

 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

:The measurement results are traceable to SI through CPA chem Ltd.,

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

Buffer Solution
pH 1.678
pH 4.006
pH 7.000
pH 10.013

3

Calibration  Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Coverage
 Value Voltage factor

Calibration Input
pH mV mV pH

pH Meter 1.680 314.73 315.0 1.680 2.00
S/N.: 1231235141 4.000 177.48 177.7 4.000 2.00

7.000 0.00 0.3 7.000 2.00
10.000 -177.48 -177.2 10.000 2.00

CPA chem
Hach Lenge GmbH

0.058
0.058

     2)Ref. Standard Thermometer 

Unit Under

940101
C03146

1. Reference Standard Instrument
Cert. No.

C03141

k

23 Feb 2026

    Instrument

Manufacturer

Hach Lenge GmbH
09 Feb 2026

C03020

02 Nov 2025

25 Aug 202524E2759
24I757

23 Feb 2026

14 July 2025

Lot No.

Due Date

Exp. date

2. Certified Reference Materials

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

     1)Document Process Calibrator

0.058

Hach Lenge GmbH

Actual  Reading
Uncertainty of 
Measurement

( ±mV )

0.058



Cert.No.: 24CH1159
Page.: 3 of 3

Calibration  Results
Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage
Calibration Reading Reading factor

(mV) k
pH  Electrode 1.709 310.8 2.00
S/N.: 8446396 4.007 176.4 2.00

7.001 1.2 2.00
10.013 -175.4 2.00

Function : Temperature Measurement
( * )  Without adjustment
This equipment was connected with Temperature Probe;
- Model : 
- Serial No. :

- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.

Calibration UUC* Coverage
Point Reading factor
( °C ) ( °C ) ( °C ) k

25.0 24.9 -0.099 2.00

Remark    - UUC* = Unit Under Calibration

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

-o0o-

Standard  pH Uncertainty of
Buffer Solution pH Measurement  

(±)
1.678 0.0044

8446396

7.000 0.0084
10.013 0.0077

Dimension of probe

Standard  
Error

Uncertainty of
Temperature measurement  

( °C ) ( ± °C )

24.999 0.13

InLabExpert Pro

4.006 0.0053

Performing three buffers standard curve by using buffer nominal pH (4,7,10)









WO-02814005/2025

Customer : SGS(Thailand)Limited Date Tested:
Rayong Branch Recommendation Recertification

Address : 1/209 , 1/211 Moo 1, Period 6 Months
T. Banchang, A. Banchang Recertification Due:
Rayong 21130 Date Last Certified:

User Name:Khun Saijai Ruangsawat Visit Number: 2OF2 W
Phone: +66(0)38685260-64 PerkinElmer Phone: 02-719-6420 ext 206
Email: saijai.ruangsawat@sgs.com PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AVIO200 MAX M79S2304111 Syngristix V5

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579
Instrument Cal. STD4 N930-0221

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 1 of 4

  MAINTENANCE AND  TEST CERTIFICATE MODEL

Avio220 Max

July 28, 2025
July 8, 2024

January 27, 2025

December 30, 2025
August 30, 2025

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



WO-02814005/2025

    SERIAL NUMBER M79S2304111   DATE TESTED

1. MECHANICAL CHECKS

    A. Inspect and clean all fans and filters. OK

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

    C. Inspect all tubing for sign of clacking or leaking. OK

    D. Adjust water and gas pressure regulator settings. OK

    E. Inspect and leak check pneumatics drawers. OK

    F. Clean the exterior of the instrument. OK

2. OPTICAL CHECKS

    A. Inspect and clean all optical components. OK

    B. As reqiured, check and replace all purgebfilters. OK

    C. Recheck optical alignment. OK

3. COOLING SYSTEM CHECKS

    A. Perform preventive maintenance on chiller. OK

    B. Flush out the chiller every year. OK

4. PERFORMANCE CHECKS

     A. Torch View Alignment. OK

     B. Wavelength Calibration. OK

Page 2 of 4

January 27, 2025

Avio220 Max

  MAINTENANCE AND  TEST CERTIFICATE MODEL

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



WO-02814005/2025

    SERIAL NUMBER M79S2304111   DATE TESTED

    PARAMETER      SPECIFICATION FINAL VALUE

    Spectral Resolution : UV
As 193.696 nm < 0.009 nm 0.00784 nm
Ni 231.604 nm < 0.011 nm 0.00926 nm
Ni 341.476 nm < 0.015 nm 0.01377 nm

    Spectral Resolution : VIS
Ba 455.403 nm < 0.020 nm 0.01607 nm

    Precision
Zn 206.200 nm % RSD < 1.0 % 0.57 %

Mg 280.271 nm % RSD < 1.0 % 0.28 %

Mg 285.213 nm % RSD < 1.0 % 0.43 %

Ba 455.403 nm % RSD < 1.0 % 0.47 %

    Detection Limits : Axial
Tl  190.801 nm 3(sd) 1.52 ppb

As 193.696 nm 3(sd) 1.40 ppb

Se 196.026 nm 3(sd) 1.53 ppb

Pb 220.353 nm 3(sd) 1.72 ppb

    Detection Limits : Radial
As 193.696 nm 3(sd) 1.69 ppb

Zn 213.857 nm 3(sd) 0.41 ppb

Mn 257.610 nm 3(sd) 0.1 ppb

La 379.478 nm 3(sd) 0.61 ppb

Ba 455.403 nm 3(sd) 0.13 ppb

Ba 493.408 nm 3(sd) 0.1 ppb
    BEC : Axial  (IB X 1000)/(IS-IB)

Mn 257.610 nm < 30 ppb 9.59 ppb
    BEC : Radial (IB X 1000)/(IS-IB)

Mn 257.610 nm < 30 ppb 22.38 ppb

Page 3 of 4

  MAINTENANCE AND  TEST CERTIFICATE MODEL
Avio220 Max

January 27, 2025

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



WO-02814005/2025

    SERIAL NUMBER M79S2304111   DATE TESTED

    Remarks :
Commissioning follow as commissioning performance sheets.

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

    meets

    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
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  MAINTENANCE AND  TEST CERTIFICATE MODEL

Avio220 Max

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



         Cert.No.: 24CHO498
       Page.: 1 of 3

Equipment : Spectrophotometer

Manufacturer : Hach

Model : DR5000

Serial No. : 1215327

ID No. : S2020021

Condition As-Received: Used Item

Received Date : 19 September 2024

Calibration Date : 20 September 2024

Reference : 2409-0660OC-3

Submitted by : SGS (Thailand) Limited
1/209, 1/211 Moo 1, Ban Chang, 
Ban Chang, Rayong 21130  

Calibration Place : Hot Room

Ambient Temperature : ( 23.9 to 24.2 ) °C  (On-Site)
Relative Humidity : ( 65.7 to 66.9 ) %  (On-Site)
Calibration  Procedure : In - house  method  :  

CP-OCH4 based on  ASTM E 275-01

Calibrated by : Saithip  Meangmai

Approved by : _____________________
Approved Signatory

(   ) Unnopphol Harachai
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 4 October 2024



Cert. No. :  24CHO498
Page :  2 of 3

Condition of calibration result
1.

Serial No.
1. Absorbance Standard set 44487
2. Wavelength Standard set 36730
3. Wavelength Standard set 36730

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

           - Starna Scientific Ltd.
4. 2 nm

        - nm/min

Calibration Results  :  without adjustment

Coverage
Factor

k
2.00
2.00
2.00
2.00
2.00

637.98 638
879.27 879

Reference Standard Material :

Spectral BandWidth :  

Scan Speed : 

122584
Material

118121

0.59

Uncertainty  of

0.59

118120
15 Jan 2026

Measurement 

This certificate is traceable to the International System of Unit maintained through :

15 Jan 2026

Wavelength Accuracy
Certified Values UUC Readingof Reference Material 

( nm )

0.59

Due dateCertificate No.
31 May 2026

0.59

0.59

( nm )
418.61 418
446.10 446
536.66 537



Cert. No. :  24CHO498

Page :  3 of 3

Calibration Results  :  without adjustment

Coverage

Factor

(nm) k
2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

Remark
- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- UUC = Unit Under Calibration

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

0.000 0.0028

0.5648 0.568 0.0029

0.7654 0.767 0.0031

1.0961 1.103 0.0028

0.704 0.0028

0.9992 1.004 0.0028

0.000 0.0028

0.5234 0.526 0.0028

0.707 0.0028

1.0013 1.006 0.0030

0.000 0.0028

0.5598 0.563 0.0028

Uncertainty  of

of Reference Material Measurement

 ( Abs ) ( Abs ) ( ±Abs )

Wavelength

-o0o-

Photometric Accuracy

Certified Values

440.0

Zero

0.7037

546.1

Zero

0.7007

635.0

Zero

UUC Reading






