
ภาคผนวกที่ 4 

ใบรับรองการสอบเทียบเคร่ืองมือ 

 

 



USER
Rectangle

USER
Rectangle





USER
Rectangle



USER
Rectangle



USER
Rectangle



USER
Rectangle



USER
Rectangle

USER
Rectangle



USER
Rectangle



USER
Rectangle

USER
Rectangle





USER
Rectangle



Date

Start Time

TSP No.9 Orifice Stop Time

BL-09 TE-5025A

- 1

Plate ( A ) ( X ) ( I ) ( Y ) Temparature Barometric Start Stop

No. [∆H2O(Pa/Pstd)(Tstd/Ta)]
1/2 Qstd = (1/m)[(A-b)] Sample Flow Rate Indication IC = I[(Pa/Pstd)(Tstd/Ta)]

1/2 Pressure Meter Meter

Positive Negative  ∆H2O ( m
3
/min ) ( inch ) (°K = °C+273) ( mmHg )

5 1.7 1.7 3.4 1.81903 0.93616 1.0 0.99 305.0 757.0

7 2.8 2.8 5.6 2.33450 1.20555 1.7 1.68 305.0 757.0

10 4.3 4.3 8.6 2.89300 1.49744 2.7 2.66 305.0 757.0

13 5.4 5.5 10.9 3.25696 1.68765 3.5 3.45 305.0 757.0

18 6.8 6.8 13.6 3.63805 1.88681 4.4 4.34 305.0 757.0

Average 305.0 757.0

1 1.91345 Linear Equation r
2

0.9857 Pstd(mmHg) 760.0

2 0.02773 1.133 r 0.99282425 TNTP 298.0

3 0.99995 0

Approved By

(Mr.Jarung   Jamnongbut)
Division   Manager

0.986505148C=(Pa/Pstd)*(Tstd/Ta)^0.5

Intercept ( b )

Calibrator Serial Number

Set Point Flow Rate ( X ) (m
3
/min)

Final Set Flow Rate = ( I )

Calibrated By

Sampler Location

COMMENT

Slope ( m )

(Pa/Pstd)*(Tstd/Ta)

………………………………………

Andersen Instruments, Inc.

บริเวณโรงเรียนเทศบาลดอนหัวฬ่อ 1 

November 10, 2024

10:15 AM

Linear Regresstion  Y ON X : Y= mX + b

Result

Correlation Coefficient ( r ) 0.973192407

………………………………………

(Mr.Jirayut Seehabut)
Field  Environmental  

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Number

Recorder Serial Number

Transfer Standard Type

Calibrator ModelMotor Serial Number

(Delta H)

Pressure Drop Across Orifice (inH2O)

10:20 AM

Mr.Jirayut SeehabutPerson

y = 3.527711x - 2.465404

R² = 0.988659

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

IC (inch)

Qstd (m3/min)

Qstd-IC

บริษัท เอ็ม อี ที จํากัด MET Company Limited                                                                             
36/659  หมู 6 ต.บางรักพัฒนา   อ.บางบัวทอง  จ. นนทบุรี  11110
36/659  Moo 6   Tambol Bangrakpattana   Amphur Bangbuatong   Nontaburi  11110      
Tel : 0 2920 1458-9   Fax : 0 2920 1460   E-mail  :  met_jj@yahoo.com
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Date

Start Time

PM-10 No.5 Orifice Stop Time

HVL-05 TE-5025A

- 1

Plate ( A ) ( X ) ( I ) ( Y ) Temparature Barometric Start Stop

No. [∆H2O(Pa/Pstd)(Tstd/Ta)]
1/2 Qstd = (1/m)[(A-b)] Sample Flow Rate Indication IC = I[(Pa/Pstd)(Tstd/Ta)]

1/2 Pressure Meter Meter

Positive Negative  ∆H2O ( m
3
/min ) ( inch ) (°K = °C+273) ( mmHg )

5 1.5 1.5 3.0 1.70868 0.87849 1.5 1.48 305.0 757.0

7 2.5 2.5 5.0 2.20589 1.13834 2.2 2.17 305.0 757.0

10 3.9 3.9 7.8 2.75516 1.42540 3.2 3.16 305.0 757.0

13 5.1 5.1 10.2 3.15064 1.63209 4.0 3.95 305.0 757.0

18 6.2 6.2 12.4 3.47384 1.80099 4.5 4.44 305.0 757.0

Average 305.0 757.0

1 1.91345 Linear Equation r
2

0.997347 Pstd(mmHg) 760.0

2 0.02773 1.133 r 0.99867262 TNTP 298.0

3 0.99995 0

Approved By

(Mr.Jarung   Jamnongbut)
Division   Manager

0.986505148C=(Pa/Pstd)*(Tstd/Ta)^0.5

Intercept ( b )

Calibrator Serial Number

Set Point Flow Rate ( X ) (m
3
/min)

Final Set Flow Rate = ( I )

Calibrated By

Sampler Location

COMMENT

Slope ( m )

(Pa/Pstd)*(Tstd/Ta)

………………………………………

Andersen Instruments, Inc.

บริเวณโรงเรียนเทศบาลดอนหัวฬ่อ 1 

November 10, 2024

1:45 PM

Linear Regresstion  Y ON X : Y= mX + b

Result

Correlation Coefficient ( r ) 0.973192407

………………………………………

(Mr.Jirayut Seehabut)
Field  Environmental  

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Number

Recorder Serial Number

Transfer Standard Type

Calibrator ModelMotor Serial Number

(Delta H)

Pressure Drop Across Orifice (inH2O)

1:50 PM

Mr.Jirayut SeehabutPerson

y = 3.284981x - 1.478619

R² = 0.996713

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

IC (inch)

Qstd (m3/min)

Qstd-IC

บริษัท เอ็ม อี ที จํากัด MET Company Limited                                                                             
36/659  หมู 6 ต.บางรักพัฒนา   อ.บางบัวทอง  จ. นนทบุรี  11110
36/659  Moo 6   Tambol Bangrakpattana   Amphur Bangbuatong   Nontaburi  11110      
Tel : 0 2920 1458-9   Fax : 0 2920 1460   E-mail  :  met_jj@yahoo.com
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SO2 Analyzer Manufacturer Thermo Environmental

43C S/N: 43C-33500-719

NO Conc 55.47   PPM
705 SO2 Conc 55.11   PPM

CO Conc 4,535   PPM
1924 Cylinder number EB0129027

Expire Date:  29 Oct. 2027

Temperature     25.5     ˚C Humidity:   51    %RH

 Zero     Span
Reference 

(PPB)
Reading

(PPB)
Drift
(PPB)

Reference 
(PPB)

Reading
(PPB)

Drift%

Before 0.0 0.1 0.1 400.0 393.3 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Calibrate  By :

Mr.PASAGORN SAMOL

Environment:

Calibration Report

Status

Dilutor Model Dasibi Model 5008
S/N:

ZERO AIR Genearator API MODEL 701
S/N:

Analyzer Performance Test

Calibrated Date: 10 November 2024 

Instruments Information

Analyzer Type:

Model:

Calibration System

Calibrator Unit Standard Gas 
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Single Point Calibration Chart
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NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
42C S/N: 42C-33500-371

NO Conc 55.47   PPM
705 SO2 Conc 55.11   PPM

CO Conc 4,535   PPM
1924 Cylinder number EB0129027

Expire Date:  29 Oct. 2027

Temperature     25.5     ˚C Humidity:    51     %RH

Calibration Check ( Before adjust )
 Zero     Span

GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%

NO 0.1 0.0 0.1 393.4 400.0 -1.7
NOx 0.1 0.0 0.1 396.7 400.0 -0.8

Calibration Check ( After adjust )
 Zero     Span

GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%

NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0

Calibrate  By : Mr. Pasagorn Samol

Dilutor Model Dasibi Model 5008

Calibrated Date: 10 November 2024 

Instruments Information
Analyzer Type:

Model:

Analyzer Performance Test

Calibration System
Calibrator Unit Standard Gas 

Environment:

S/N:
ZERO AIR Genearator API Model 701

S/N:

0.0 
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Calibration & Test Certificate 
 
We hereby certify that the instrument under mentioned has been certainly calibrated according to our 
calibration standard and the testing result in the calibration procedure has been good enough within the 
tolerance regulated in our specification. 
 
Test conditions 
Model name …………………………………...  Noise Dosimeter 
Model number ………………………………..  ST-130  
Serial number ………………………………….  230600019 
Temperature ……………………………………  23.0° C 
Humidity …………………………………………  70.0%rh 

Date of calibration ……………………………  2024/09/07 
Valid Until. …………………………………...... 2025/09/06 
 
Test data 

 
Calibrator 

Model Model Number Serial Number Due date 
Standard SOUND LEVEL METER B&K 2239 2449143 OCT/22/2024 

The standard generators used for calibration procedure are proofed once a year and can be traceable to 
the standard authorized by public organization. 
 
 
 
 
 

 
 
 
 
 
 
 
Approved by                                                                                             

 
 

Tim Lin  

Scarlet Tech 

Head of Engineering Department 

Test Item Range Results 
M dBA Range: 30…130 dB PASS 
M dBC Range: 30…130 dB PASS 
M dBZ Range: 30…130 dB PASS 
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Calibration & Test Certificate 
 
We hereby certify that the instrument under mentioned has been certainly calibrated according to our 
calibration standard and the testing result in the calibration procedure has been good enough within the 
tolerance regulated in our specification. 
 
Test conditions 
Model name …………………………………...  Noise Dosimeter 
Model number ………………………………..  ST-130  
Serial number ………………………………….  230600020 
Temperature ……………………………………  23.0° C 
Humidity …………………………………………  70.0%rh 

Date of calibration ……………………………  2024/09/07 
Valid Until. …………………………………...... 2025/09/06 
 
Test data 

 
Calibrator 

Model Model Number Serial Number Due date 
Standard SOUND LEVEL METER B&K 2239 2449143 OCT/22/2024 

The standard generators used for calibration procedure are proofed once a year and can be traceable to 
the standard authorized by public organization. 
 
 
 
 
 

 
 
 
 
 
 
 
Approved by                                                                                             

 
 

Tim Lin  

Scarlet Tech 

Head of Engineering Department 

Test Item Range Results 
M dBA Range: 30…130 dB PASS 
M dBC Range: 30…130 dB PASS 
M dBZ Range: 30…130 dB PASS 
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    ICP-OES/Optima8000 Preventive Maintenance (PM) 

 
Page 1 of  

ICP-OES/Optima8000 Preventive Maintenance (PM) 

Company Name:  

Address 
(Instrument Location): 

 

 

Serial Number:  PM Number:  

Customer Name 
(if applicable): 

 
Telephone Number:  

   Service Engineer 
Name: 

 Service Order 
Number: 

 

 

Date PM Performed: 
(DD-MMM-YYYY) 

  Next PM Due Date: 

(DD-MMM-YYYY) 

 
 
 

 

Standard Labor Hours to Complete PM : 
 

4 hours 

 

Part Number Release Publication Date  

 
09370140 Rev.5 

 
A 

 
January 2018 

 
 

Scope 
The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Optima8000 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 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  PerkinElmer,  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. 
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    ICP-OES/Optima8000 Preventive Maintenance (PM) 

 
Page 2 of  

Component List 

 

 Component / Specific Model Serial # Configuration Notes 

   

   

 

Parts Lists 
 

 

Parts Included with the PM 

Part Number  
(if applicable) 

Description Quantity 

09995098 Air Filter-Spectrometer  

N077520 Air Filter-RF Generator  

09992731 Axial Window 
 

B0810377 Radial Window 
 

N0770438 O-ring kit, injector support adapter 
 

N0780437 O-ring kit, torch 
 

 
 

Additional Reagents and Standards Required for PM 

Part Number   
(if applicable) 

Description Quantity Batch/Lot #    Expiration Date:    
(MM/YY) 

N0691579 
Multi-Element Standard 
(N069-1579 diluted 10X) 

1 
  

N9300221 
Instrument Calibration-4 
(N9300221 diluted 100X) 

1 
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    ICP-OES/Optima8000 Preventive Maintenance (PM) 

 
Page 3 of  

Procedure Checklist 

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

 ☐ Ask customer about unit’s performance since last visit. 
 ☐ Check incoming AC line voltage under load for proper levels and grounding. 
 ☐ Is the instrument operational? 
  
2.  Mechanical: 

 ☐ Inspect and clean all fans and filters. 

☐ Inspect and replace torch components and necessary. 

 Torch Components Replaced: ☐Yes                    ☐No 
 If yes, list components replaced: 
  

☐ Inspect all tubing for signs of cracking or leaking and replace as necessary. 

Tubing Replaced: ☐Yes                    ☐No 
If yes, list tubing replaced:  

  
☐ Inspect the peristaltic pump for proper operation. 

☐ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.  
 ☐ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas 

pressures 

Regulator Measured Pressure Set Pressure 

Nitrogen N/A NA (calibrated in Factory) 

Main Argon  76psig 

Torch Argon  67psig 

Shear Gas  65psig 

Water  35psi 

 
☐ Check the shear gas nozzle for blockages and proper, uniform flow. 

☐ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function. 

☐ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM.  Check all 
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating 
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found. 

☐ Perform preventative maintenance on the chiller as required.  Make the customer aware of the importance 
of maintaining the chiller fluid level and filter replacement.   

☐ Drain air compressor surge tank. 

☐ Clean exterior of instrument. 
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    ICP-OES/Optima8000 Preventive Maintenance (PM) 

 
Page 4 of  

3.  Electrical: 

☐ Visually inspect all PC boards for cleanliness and signs of corrosion. 

☐ Check all RF generator and spectrometer power supply voltages.  

☐ Run instrument diagnostic checks from the appropriate Device Control Module. 
 

RF Generator: 

☐ Check the RF generator status screens. 

☐ Check the function of all interlocks. 
 

Spectrometer: 

☐ Check the spectrometer status screens. 

☐ Check for proper function of all motors from the Motor Control window. 

4.  Optical: 

☐ Check the neon lamp for proper operation. 

☐ Ensure that neon initialization passes at power up. 

☐ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to 
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate 
the neon correction table if problems are encountered. If problems are still exhibited after the 
table is re-generated, replace the neon lamp assembly. 

 

Neon Lamp Replaced:     ☐Yes                    ☐No 

☐ Perform the Initialize Optics routine from the Spectrometer Control window. 

☐ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the 
spectrometer DCM. 

☐ Insure the Dark Current measurement (Detector Calibration) passes at initialization. 

☐ Check the shutter home sensor position. 

☐ Check prism/electronics temperature sensor readback values from the DCM.  It is normal for 
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C. 
A typical electronics temperature is approximately 35 degree C. 

☐ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range 
the detector cooling fan may not be operational. Further inspection may be necessary.  

☐ Inspect for proper function of the transfer optics. 1) shutter  2) DV mirror  3) X/Y mirror. 

☐ Clean or replace the axial and radial view windows as necessary. 

Axial Window Replaced:  ☐Yes                    ☐No 

Radial Window Replaced:  ☐Yes                    ☐No 

5.  Post PM Performance Tests: 

☐ Perform View Align. 

5.1 Spectral Resolution: 

☐ Measure the spectrometers ability to separate two adjacent wavelengths. 

Parameter Specification Test Result Pass/Fail 

As 193.696 - Resolution ≤0.009   

Ni 231.604 - Resolution ≤0.011   

Ni 341.476 - Resolution ≤0.015   

Ba 455.403 - Resolution ≤0.020   
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    ICP-OES/Optima8000 Preventive Maintenance (PM) 

 
Page 5 of  

 
5.2 Precision: 

☐ Test for reproducibility of a set of measurement. 

Parameter Specification Test Result Pass/Fail 

Zn 213.856 %RSD ≤ 1 %   

Mg 280.856 %RSD ≤ 1 %   

Mg 285.207 %RSD ≤ 1 %   

Ba 455.403 %RSD ≤ 1 %   

 
5.4 Mn BEC: 

☐ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure. 
 

Mn Background Equivalent Concentration: 

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities. 
 

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB 
 

Element Mode Conc. IB IS 

Mn 257.610 Radial 1,000 ppb   

Mn 257.610 Axial 1,000 ppb   

     

Mn 257.610 IB*Conc. IS - IB BEC Spec Pass/Fail 

Radial    <30 PPB  

Axial    <30 PPB  
 

 

 

 

6. Review: 

☐ Review with the customer PM work performed. 

☐ Discuss recommended customer supplied materials to have on hand. 

☐ Attach PM sticker. 
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    ICP-OES/Optima8000 Preventive Maintenance (PM) 

 
Page 6 of  

Additional Comments 
 

 

Additional Comments Regarding the PM 

 

 

Review 

The preventive maintenance checks and if applicable performance tests for ICP-OES/Optima8000 
have been completed. 

 
 

This ICP-OES/Optima8000   Passes ☐    Fails ☐  the preventive maintenance. 

Review of Preventive Maintenance: 

Authorized PerkinElmer Representative: 

 

Date: 
 
 

(DD-MMM-YYYY) 
Authorized Customer Representative: Date: 

 
 

(DD-MMM-YYYY) 
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Company Name:

Address:

User Name: K. Benjawan WO-02883711

Telephone Number: 086-141-2523 UV2106-2024

Date PM Performed:

(DD-MMM-YYYY)

Part Number Release

Scope

General Instructions:

Copyright Information

Trademarks

Lambda UV Preventive Maintenance (PM)

S.P.S. CONSULTING SERVICE CO., LTD.

7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok

WO Number:

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer 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.

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  should be 

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and 

instrument logbook as required.

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 PerkinElmer, Inc. Copyright  © 2009 PerkinElmer, Inc.

Publication Date

March 2013B09370504

5 of 6

17-Jul-2024
Next PM Due Date:

(DD-MMM-YYYY)

PM Number:

Certificate Number:

17-Jan-2025

Customer Support 

Engineer:
K. Anon

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.
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Lambda 25 501S14123010 6.2.0.0741 STD

NA NA NA NA

B250 0999

Nal  cell 1

NaNO2 cell 1

KCl cell 1

H2O 1

B050 7805

Gray Glass G1 1

Gray Glass G2 1

Gray Glass G3 1

Holmium Glass 1

1.27

NA

Parts Lists

71497

Secondary Standards for calibration of wavelength and photometric 

accuracy or use NBS/NIST 390 standards

2926

1085

Part Number (if 

applicable)
Description Quantity Batch/Lot/SN # Expiration Date 

(MM/YY)

Component List

Configuration NotesSerial #

Parts Included with the PM

Software Version

Mar-26
3501

2552

2963

31030

Component    

Specific Model

Stray Light standard

1943

Mar-26

Page 2             



- - - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

Batch/Lot #Description Quantity

Serial #Description Quantity
Part Number (if 

applicable)
Remark

Additional Reagents and Standards Required for PM

Part Number (if 

applicable)
Expiration Date 

(MM/YY)

Additional Tools Required for PM

Page 3             



1.  General:

2.  Optical checks:

Accuracy at 656.1 nm

Actual Value Specification

656.13 ± 0.1

        Lamp Change Mechanism.

        Slit Drive Manual Servo.

4.  Test:

Refer to Appendix A for the specifications of the instrument being tested.

        D2 Wavelength accuracy

        Grating Drive Mechanism.

        Sample Compartment Windows/Monochromator

        Mirror and Grating Alignment

        Cell Holder Alignment

        Perform general inspection of system for cleanliness.

        Lamp Alignment/Energy

Procedure Checklist

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

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

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

3.  Mechanical:

        Physical inspection – Please write any comments in the additional comments section.

Page 4             



Test Calibration Value Actual Value Specification

 < 0.02 %T

± 0.5

        Scattered Light.

-0.11

-0.13

-0.04

± 0.5

± 0.5

± 0.001 A

SpecificationActual Value

 < 0.02 %T

 < 0.02 %T

≥ 2 A

Specification

0.0000430 ± 0.00008 A

       Baseline Flatness.

Corrected Baseline

2963

31030

361.01

± 0.5

Filter ID #

-0.13

KCl  @  200 nm

NaNO2 @ 340 nm

NaNO2 @ 370 nm

Test

NaI @ 220 nm

        Noise Test @ 500 nm.

Specification

0.000264

1943

2963

Result

0.0189

0.0711

0.0629

2.4281

Filter ID #

459.9 nm 459.9

536.4 nm 536.3

279.3 nm 279.3

360.8 nm 360.9

1085

279.43

460.03

536.34

Deviation

         Holmium Oxide wavelength accuracy
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Test Calibrated Value Actual Value Specification

440.0 nm 0.3496 0.3491 ± 0.006 A

546.1 nm 0.3046 0.3044 ± 0.006 A

635.0 nm 0.3238 0.3241 ± 0.006 A

Test Calibrated Value Actual Value Specification

440.0 nm 1.0037 1.0039 ± 0.006 A

546.1 nm 0.9806 0.9797 ± 0.006 A

635.0 nm 1.0324 1.0317 ± 0.006 A

Test Calibrated Value Actual Value Specification

440.0 nm 0.4943 0.4961 ± 0.006 A

546.1 nm 0.4595 0.4589 ± 0.006 A

635.0 nm 0.5080 0.5067 ± 0.006 A

Deviation

Deviation

0.0006

0.0013

-0.0003

Filter 3 ID # 2552

0.0005

0.0007

Deviation

2926

3501

0.0002

-0.0002

        Photometric Accuracy.

-0.0018

0.0009

Filter 1 ID #

Filter 2 ID #
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6.  Review:

       Discuss recommended customer-supplied materials to have on hand

       Auto Sampler

       Review with the customer PM work performed.

       Review with the customer routine maintenance procedures.

       Integrating Sphere

5.  Accessory (where applicable):

       Cell Changer

       Attach PM sticker.

       Update Logbook.

       Reflecting Attachment

       Sipper
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(DD-MM-YYYY)

17-Jul-24

Review of Preventive Maintenance:

This Lambda UV Passes          Fails        the preventive maintenance.

The preventive maintenance checks and if applicable performance tests for  Lambda UV 

have been completed.

Review

Date:Authorized Customer Representative:

(DD-MM-YYYY)

17-Jul-24

Date:Authorized PerkinElmer Representative:

Additional Comments

Additional Comments Regarding the PM

- Straylight ไมผ่า่นเนื	องจาก Filter Wheel เสื	อมสภาพ

Anon Leenthawonkit
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WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE 

       ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

                                           PinAAcle 900T

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

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road Recertification Due:

Jompol Chatuchak, Bangkok 10900 Date Last Certified:
User Name: K.Phenpha Viphasthawat Visit Number: 2 OF 2 

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204

Email: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

PinAAcle 900T PTCS14111103 Wiblab V5.1

AS 900

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Copper N9300183 APR 30 2025

GFAAS Mixed standard N9300244 FEB 28 2025

MG0-042 N101-3000

MG2-045 N101-3002

Page 1 of 6

July 4, 2024

January 4, 2025

January 4, 2024

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



WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE 

       ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

                                              PinAAcle 900T

    SERIAL NUMBER PTCS14111103   DATE TESTED

1. INSTRUMENT CHECKS

    A. The Mirror and Lenses Condition OK

    B. Grating Condition OK

    C. Replace or Clean Dust Filter OK

    D. Cleaning the Contact Cylinders OK

    E. Cleaning the Furnace Windows OK

    F. Cleaning the Burner Head OK

    G. Cleaning the Nebulizer OK

    H. Cleaning the Drain System OK

2. AUTOSAMPLE CHECK

    A. Sampling and Arm OK

    B. Sampling & Rinse Pump OK

    C. Sample Position & Clean OK

3. COOLING SYSTEM CHECKS

    A. Clean and Change Distill water OK

    B. Themosensor OK

4. FIAS CHECKS

    A. Pump and 5 Port Valve N/A

    B. Chemifold and Tubing N/A

    C. Power Supply N/A

    D. Flow meter and Gas system N/A
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WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE 

       ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

                                              PinAAcle 900T

    SERIAL NUMBER PTCS14111103   DATE TESTED

    PARAMETER   SPECIFICATION         ACTUAL VAULE

    A. Flame Mode Tests

1. Detector-Linearity with Barium (553.55 nm)

Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.1815 Abs.

Neutral Density Filter 1.0 : 0.9798 Abs. + 5% 1.0220 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nm)

(at an integration time of 0.5 seconds 

and 99 replicates)

       SD < 0.010 Abs. 0.0016 Abs.

3. AA Baseline with Copper (Cu 324.75 nm)

(at an integration time of 0.5 seconds

and 99 replicates)

       SD < 0.001 Abs. 0.0001 Abs.

4. D2 Background Compensation (Copper 324.75 nm)

with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0079 Abs.

5. AA-BG Baseline Noise with Copper (324.75 nm)

(at an integration time of 2.0 seconds

and 99 replicates)

       SD < 0.005 Abs. 0.0007 Abs.

6. AA-BG Baseline Noise with Arsenic (193.70 nm)

(at an integration time of 2.0 seconds

and 99 replicates)

       SD < 0.005 Abs. 0.0024 Abs.
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WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE 

       ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

                                              PinAAcle 900T

    SERIAL NUMBER PTCS14111103   DATE TESTED

    PARAMETER   SPECIFICATION         ACTUAL VAULE

7. Flame Interlock Shutdown

Shutdown correct? OK

8. Flame Sensitivity with Copper (324.75 nm)

(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner and Stainless stell nebulizer)

Sensitivity > 0.250 Abs. 0.3118 Abs.

(2 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner and High sensitivity nebulizer)

Sensitivity > 0.250 Abs. N/A Abs.
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WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE 

       ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

                                              PinAAcle 900T

    SERIAL NUMBER PTCS14111103   DATE TESTED

    PARAMETER SPECIFICATION ACTUAL VAULE

    B. THGA Tests

1. Furnace Gas Flows

Internal Flow 250 + 25 mL/min 250 mL/min

External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)

(mesure 5 furnace dry firings without any sample)

Baseline < 0.005 Int.Abs 0.0021

SD         < 0.005 Int.Abs 0.0004 Int.Abs.

3. Chromium Characteristic Mass(m0) and Precition (357.87 nm)

(measure 5 furnace firing using 20 ul 

sample injections of 10 ug/L Cr standard)

m0 Results ≤ 7.0 pg/0.0044A-s 7 pg/0.0044A-s

Precision < 2.0% 1.32 %

4. Copper Characteristic Mass(m0) and Zeeman Ratio (324.75 nm)

(measure 5 furnace firing using 20 ul 

sample injections of 25 ug/L Cu standard)

m0 Results ≤ 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s

Zeeman Ratio 0.52 + 0.04 0.559
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WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE 

       ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

                                              PinAAcle 900T

    SERIAL NUMBER PTCS14111103   DATE TESTED

    Remarks :

- Neutral Density Filter refer to data sheet

- Zeeman Ratio =           Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area) 

0.559

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

a     meets

    does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,

including warranty terms.

         Service Department PerkinElmer Ltd.

 Customer Service Engineer:

( )
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    Service Engineer

Wiphan  Promlumda

= 0.1491/0.1491+0.1176
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