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Total Suspended Particulate

(TSP)

High Volume Air Sampler
No. R01, R17, R18

Digital Balance

Particulate Matter less than 10 microns

(PM-10)

High Volume PM-10 Air Sampler
No. R03, R05, R06

Digital Balance

Nitrogen Dioxide (NO,)

NO, Analyzer No. R0O2, R04, R07

NO,, Analyzer No. RO2, R04, R07
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Total Suspended Particulate

Console No. R02
Pitot Tube No. B48

Digital Balance

Oxides of Nitrogen Vacuum Gauge Spectrophotometer
Hydrogen Chloride Personal Pump SKC No. B66 IC

Rotameter No. H-B06
Hydrogen Fluoride Personal Pump SKC No. B66 IC

Rotameter No. H-B06
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Total Dust

Personal Pump SKC No. B32, B48, B51,

R17, R23, R24, R32, R36
Rotameter No. H-R02

Digital Balance

Respirable Dust

Personal Pump SKC No. B29, B57, B77,

R08, R14, R30, R43
Rotameter No. H-R02

Digital Balance

Aluminum Fume Personal Pump SKC No. R08, R17, R43 ICP
Rotameter No. H-R02

Hydrogen Chloride Personal Pump SKC No. B57 IC
Rotameter No. L- R02

Hydrogen Fluoride Personal Pump SKC No. R14 IC
Rotameter No. L- R02

Ammonia Personal Pump SKC No. R15 IC

Rotameter No. L- R02
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Acoustic Calibrator
Sound Level Meter : ACO-R05, R21, R22,
R31, R32

RP/D023/22/JUL-DEC/CAL.DOC
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Leq 8hrusz L Acoustic Calibrator -
Sound Level Meter : ACO-B29, B36,
B41, B43, R50
Sound Level Meter : NL 21-B01
TWA Sound Level Meter : NMD-R02, R0O3,
RO5, RO6, R13
Qmmmfb‘ﬁq
pH - pH Meter

Total Dissolved Solids

Digital Balance

Total Suspended Solids

Digital Balance

BOD

5

BOD Analyzer

COD

COD Reactor

Grease & Oil

Digital Balance

Total Aluminum

ICp
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Digital Thermometer

Heat Meter No. R14, R15, R16

RP/D023/22/JUL-DEC/CAL.DOC
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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Dlower No. Date Actual Flowrate (ft*/min) e
B35 B35 03s11/2022 y = 1.306x-9.466 0,997
B36 Bas 02/11/2022 y = 1.213x-5.932 0,996
Ba7 B37 01/11/2022 y = 1,253x~5.209 0.999
B3s B38 01/11/2022 y = 1.228x-5.530 0,995
B39 B39 01/11/2022 y = 1.319x-9.149 0,998
B40 B40 01/11,2022 y = 1.196x-4,045 0,999
B41 B41 07/11/2022 y=1179%~2.611 0.999
B42 B42 01/11/202%2 y =1.209x-3.713 0.995
B43 B43 02/11/2022 y = 1.187x-3,331 0.998
B44 B44 07/11/2022 y = 1.298x-8.171 0.996
RO1 RO1 02/11/2022 y = 1.289x~8,287 0.998
ROZ RO2 07/11,2022 y = 1.307x-10.165 0.999
RO3 RO3 03/11/2022 y=1.2568x-7.634 0.995
RO4 RO4 04/11/,2022 y = 1.157x-2.287 0.995
RO5 ROS 03711/2022 y =1.273x-8.311 0.999
RO8 ROB 01/11/s2022 y=1.29Tx-8.271 0.999
RO7 ROT 02/11/2022 y = 1.071x+1,468 0.995
RO8 ROB 01/11/2022 y = 1.206x-5.068 0.997
ROS RO9 01/11/2022 y = 1.252x-7.084 0.995
R10 R10 03/11/2022 y = 1.246x-5.817 0,999
R11 R11 03/11/2022 y=1.117x-1.156 0.998
R12 R12 02/11/2022 y = 1.361x-12.068 0.996
R13 R13 03/11/2022 ¥y = 1.118x-0.601 0,999
R14 R14 03s11/2022 y=1,164x~2.415 0.996
R15 R15 03/11/2022 v =1.134x-1,793 0.5998
R18 Rls 04/11/2022 y= 1.1B2x-4.717 0.996
R17 R17 07/11,2022 y =1.218x-5.366 0,998
R18 R18 04/11/2022 y = 1.233x-5.977 0.996
R19 R19 07/11/2022 vy =127Tx-7.752 0.997
R20 R20 04/11/2022 y = 1.327x-10.628 0.997

Calibrated by :

M) Dol

(Mr, Adul Dangklom}

Approved by :

\} {Mr. Peers Detudom)
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High Volume PM-10 Air Sampler Calibration Report

Calibration Method : Multipoint Orilice Flow Transler Standard Model : TE 50254 S/N: 3611

Calibration Data

High Yolume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft*min) R?

RO1 RO1 02/11/2022 y = 1.2567x-6.210 0.998
RO2 RO2 07/11/2022 y = 1.240x-5.054 0.996
RO3 RO3 03/11/2022 y = 1.199x-4,666 0.996
RO4 RO4 04,/11/2022 y = 1,215x-6.193 0.999
RO5 ROS 04/11/2022 y=1.210x-5.386 0,998
RO6 RO& 02/11/2022 y = 1.270x-6.263 0,995
RO7 RO7Y 07/11/2022 y=1.2287x~5.259 0.998
ROB RO8 03/11/2022 y = 1.258x~7,271 0.998
RO8 RO9 07/11/2022 y = 1.202x-6.317 0.999
R10 R10 03/11/2022 y = 1.196x-4.622 0.997
R11 R11 02/11/2022 y = 1.284x-7.142 0.9986
R12 R12 02/11/2022 y = 1.253x-7.460 0.998
R13 R13 04/11/2022 y = 1.262x-6,240 0.998
R14 R14 04/11/2022 y=1.254x~6.6569 0.999
R15 R15 03/11/2022 y = 1.299x~9.065 0.998
R186 R16 09/11/2022 y = 1.263x~T7.053 0.895
R17 R17 07/11/2022 y=1.224x-4.966 0.997
R18 R18 07/11/2022 y = 1.2356x-5.907 0.998
R19 R1S 03/11/2022 y = 1.302x-9.454 0.995
R20 R20 04/11/2022 y = 1.244x-8.,211 0.899

Calibrated by : Approved by ;

MY Dl

(Mr.Adul Dangklom)
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Pitot Tube Calibration Report

Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
B1§ 5 0.99 02/11/2022 0.83 0.84
B37 8 0.99 01/11/2022 0.84 0.83
B38 8 0.99 . 027112022 0.84 0.85
B39 8 0.99 04/11/2022 0.84 0.84
B340 8 0.99 02/11/2022 0.85 0.84
B41 3 0.99 02/11/2022 0.84 . 0.85
B44 S 0.99 02/11/2022 0.84 0.83
B4s ) 0.99 01/11/2022 0.84 0.83
B46 _ s 0.99 01/11/2022 0.84 0.85
B47 S 0.99 03/11/2022 0.84 0.84
B43 5 0.99 03/11/2022 0.83 0.84
B49 S 0.99 04/11/2022 0.85 0.84
B34 8 0.99 01/11/2022 0.83 0.84
B36 8 0.9% 01/11/2022 0.84 0.85
B57 5 0.99 04/1£/2022 0.85 0.84
B58 S 0.99 04/11/2022 0.84 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01

—
(Mr. Adul Dangklom)

Catibrated by : M\“\ “GYWE\.C\Q.M . Approved by :

\\ (Mr. Peera Detudom)

























SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. Nsc_{m_-ns 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP22018
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOQOD

Customer : S.P.S. CONSULTING SERVICE CO.,, LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAIL AND.

Location : ORGANIC LABORATORY IV
Ambient Temperature : ( 244+ 5) °C
Relative Humidity : (60.1%25) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022
Date of Issue : 31 AUGUST 2022
Calibrated by : Nathakom Pisutpaisan

Approved by : V. /%\A -

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-1N2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Iodide solution - KI-0701-001 CI-0090-22 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error U'ncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.8 -0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 740.0 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH* = Unit Under Calibration

QF-TS12-04-4-020664
> m .



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :30f3

Result of calibration : Photometric Accuracy

(Without adjustment)
. . Wavelength . Nominal Certified UUC* Reading Error Uncertainty k
Material (nm) Filter. S/N Absorbance (A) Absorbance (A) (A) +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

g 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
2 29360 1.0 0.9822 0.9810 -0.0012 0.0028 2.00
a 546.1 29914 0.7 0.6962 0.6960 -0.0002 0.0028 2.00
Ly 29381 0.5 0.5076 0.5070 -0.0006 0.0029 2.00
é 29360 1.0 1.0221 1.0202 -0.0019 0.0028 2.00
E 590.0 29914 0.7 0.7238 0.7230 -0.0008 0.0029 2.00
§ 29381 0.5 0.5364 0.5360 -0.0004 0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010 0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004 0.0032 2.00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A) (A) + (A) Factor

E 20 0.2436 0.2419 -0.0017 0.0101 2.00
g 40 0.4905 0.4855 -0.0050 0.0115 2.00
§ 235.0 60 0.7453 0.7388 -0.0065 0.0067 2.00
ot 80 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode 0.0001 A ____Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance => 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664
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WO-01756957/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

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

Recommendation Recertification

Address :

7 Soi Phaholyothin 24

Period

Paholyothin Road

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

User Name: K.Phenpha Viphasthawat

Phone: 083-9269252

Fax: 02-513-4221

Visit Number:
PerkinElmer Phone:
PerkinElmer Fax:

July 11, 2022

6 Months
January 11, 2023
January 12, 2022
10f 2
02-719-6420 ext 206
02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

ACCESSORIES/COMPONENT
NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

November 30, 2022

August 30, 2023

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



WO-01756957/2022

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022

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

A

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

~

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

HEBEEE
YIRS

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

~

B. As reqiured, check and replace all purgefilters.

~

HHH
~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

H
e

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year. N/A
4. PERFORMANCE CHECKS
A. Torch View Alignment. K

HIB
A

B. Wavelength Calibration.

Page 2 of 4
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MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01756957/2022

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00544
Ni 231.604 nm <0.008 0.00709
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01638
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.91 %
Zn 213.856 nm % RSD <1.0 0.87 %
Mn 257.610 nm % RSD <1.0 0.76 %
La 379.478 nm % RSD <1.0 0.59 %
Ba 455.403 nm % RSD <1.0 0.53 %
Ba 493.408 nm % RSD <1.0 0.55 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 217 ppb
Zn 213.856 nm 3(sd) 0.03 ppb
Mn 257.610 nm 3(sd) 0.01 ppb
La 379.478 nm 3(sd) 0.04 ppb
Ba 455.403 nm 3(sd) 0.01 ppb
Ba 493.408 nm 3(sd) 0.00 ppb
BEC : Axial (IB X 500)/(IS-1B) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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WO-01756957/2022

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022

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 Departme erkinElmer Ltd.

Authorized Representative: 5?/‘71( / WfWJB JI/]

( Mr. Wiphan Promlumda )

Service Engineer

Page 4 of 4
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WO-01756957/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

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

Recommendation Recertification

Address :

7 Soi Phaholyothin 24

Period

Paholyothin Road

Recertification Due:

Jompol Chatuchak, Bangkok 1090 Date Last Certified:

User Name: K.Phenpha Viphasthawat

Phone: 083-9269252

Fax: 02-513-4221

Visit Number:
PerkinElmer Phone:
PerkinElmer Fax:

July 11, 2022

6 Months
January 11, 2023
January 12, 2022
10f 2
02-719-6420 ext 206
02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

ACCESSORIES/COMPONENT
NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

November 30, 2022

August 30, 2023

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



WO-01756957/2022

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022

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

A

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

~

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

HEBEEE
YIRS

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

~

B. As reqiured, check and replace all purgefilters.

~

HHH
~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

H
e

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year. N/A
4. PERFORMANCE CHECKS
A. Torch View Alignment. K

HIB
A

B. Wavelength Calibration.

Page 2 of 4
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MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01756957/2022

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00544
Ni 231.604 nm <0.008 0.00709
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01638
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.91 %
Zn 213.856 nm % RSD <1.0 0.87 %
Mn 257.610 nm % RSD <1.0 0.76 %
La 379.478 nm % RSD <1.0 0.59 %
Ba 455.403 nm % RSD <1.0 0.53 %
Ba 493.408 nm % RSD <1.0 0.55 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 217 ppb
Zn 213.856 nm 3(sd) 0.03 ppb
Mn 257.610 nm 3(sd) 0.01 ppb
La 379.478 nm 3(sd) 0.04 ppb
Ba 455.403 nm 3(sd) 0.01 ppb
Ba 493.408 nm 3(sd) 0.00 ppb
BEC : Axial (IB X 500)/(IS-1B) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 30.82
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022

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 Departme erkinElmer Ltd.

Authorized Representative: 5?/‘71( / WfWJB JI/]

( Mr. Wiphan Promlumda )

Service Engineer
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