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U3¥m 1B B 4 9rim MET CO.,LTD.

36/659 vy 6 iU B.untves 1. uunys 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110

Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date January 18, 2023
Project Site Start Time 9:05 AM
Sampler Number TSP No.2 Transfer Standard Type Orifice Stop Time 9:10 AM
Motor Serial Number BL-02 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(pa/ps‘d)(-rs‘d/-ra)f/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = I[(Pa/Psld)(Tstd/Ta)]Mz Pressure Meter Meter
Positive | Negative AHZO ( ms/min ) (inch) (°K=°C+273)] (mmHg)
5 1.7 1.7 3.4 1.81903 0.93616 1,0 #VALUE! 305.0 757.0
7 2.8 2.8 5.6 2.33450 1.20555 1.6 1.58 305.0 757.0
10 4.2 4.3 8.5 2.87613 1.48862 2.7 2.66 305.0 757.0
13 5.4 5.4 10.8 3.24199 1.67982 3.3 3.26 305.0 757.0
18 6.6 6.7 13.3 3.59770 1.86573 4.1 4.04 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 |Slope (m) 1.91345|Linear Equation r 0.971641 | Pstd(mmHg) 760.0
2 |Intercept(b) 0.02773|Set Point Flow Rate ( X ) (malmin) 1.133 r 0.98571852| Tyrp 298.0
3 |Correlation Coefficient () 0.99995Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y =4.215492x - 3.741554
IC (inch) Qstd-IC
R?=0.986996
7.00
6.00
5.00
4.00
3.00
2.00
1.00
Qstd (m*min)
0.00 ~
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

Calibrated By

Approved By
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

U3¥m 1B B 4 9rim MET CO.,LTD.

36/659 vy 6 iU B.untves 1. uunys 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110

Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

Sampler Location Date January 18, 2023
Project Site Start Time 9:15 AM
Sampler Number TSP No.3 Transfer Standard Type Orifice Stop Time 9:20 AM
Motor Serial Number BL-03 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person
Plate (Delta H) (A) (X) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzO(Pa/Psm)(Tsm/Ta) Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = I[(Pa/Py)(Ty/Ta) Pressure Meter Meter
Positive | Negative AHZO ( mﬁ/min ) (°K=°C+273)| (mmHg)
5 1.2 1.2 24 1.52829 0.78422 0.99 305.0 757.0
7 2.6 2.7 5.3 22711 1.17242 1.09 305.0 757.0
10 4.0 4.1 8.1 2.80764 1.45283 2.56 305.0 757.0
13 5.1 5.1 10.2 3.15064 1.63209 3.16 305.0 757.0
18 6.2 6.2 12.4 3.47384 1.80099 3.95 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 |Slope (m) Linear Equation r 0.930028| Pstd(mmHg) 760.0
2 |Intercept(b) Set Point Flow Rate ( X ) (malmin) r 0.96437959| Ty1p 298.0
3 |Correlation Coefficient () Final Set Flow Rate = (I) (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 3.054874x - 1.832743
IC (inch) Qstd-IC
R*=0.895831
6.00
5.00
4.00
3.00
/’
2.00
1.00 £
Qstd (m*min)
0.00
0.00 0.20 0.40 0.80 1.00 1.20 1.40 2.00 240 2.60

Calibrated By

Approved By
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U3¥m 1B B 4 9rim MET CO.,LTD.

36/659 vy 6 iU B.untves 1. uunys 11110
36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date January 18, 2023
Project Site Start Time 9:25 AM
Sampler Number TSP No.4 Transfer Standard Type Orifice Stop Time 9:30 AM
Motor Serial Number BL-04 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(pa/ps‘d)(-rs‘d/-ra)f/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = I[(Pa/Psld)(Tstd/Ta)]Mz Pressure Meter Meter
Positive | Negative AHZO ( ms/min ) (inch) (°K=°C+273)] (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.1 1.09 305.0 757.0
7 1.7 1.7 3.4 1.81903 0.93616 1.6 1.58 305.0 757.0
10 2.7 2.7 5.4 2.29243 1.18357 25 247 305.0 757.0
13 55 55 11.0 3.27187 1.69544 3.2 3.16 305.0 757.0
18 5.9 6.0 11.9 3.40309 1.76402 4.0 3.95 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 |Slope (m) 1.91345|Linear Equation r 0.978461 | Pstd(mmHg) 760.0
2 |Intercept(b) 0.02773|Set Point Flow Rate ( X ) (malmin) 1.133 r 0.98917188| Tyyrp 298.0
3 |Correlation Coefficient () 0.99995Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
IC (inch) Qstd-IC
6.00
y = 2.682363x - 1.017832
R*=0.932789
5.00
4.00 =
3.00
*
2.00
L/
1.00 £
Qstd (m*min)
0.00
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

Calibrated By

Approved By
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

U3¥m 1B B 4 9rim MET CO.,LTD.

36/659 vy 6 iU B.untves 1. uunys 11110
36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

Sampler Location Date January 18, 2023
Project Site Start Time 10:35 AM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 10:40 AM
Motor Serial Number HVL-02 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(pa/ps‘d)(-rs‘d/-ra)]w Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = |[(pa/ps‘d)(‘|'s‘d/‘|'a)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( ms/min ) (inch) (°K=°C+273)] (mmHg)
5 1.4 1.5 2.9 1.68661 0.86696 1.0 0.99 303.0 758.0
7 2.3 2.3 4.6 2.12419 1.09564 1.5 1.49 303.0 758.0
10 3.5 3.5 7.0 2.62038 1.35496 21 2.08 303.0 758.0
13 4.3 4.4 8.7 2.92129 1.51222 2.7 2.67 303.0 758.0
18 5.5 5.6 111 3.29971 1.70999 3.1 3.07 303.0 758.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 758.0
2
1 |Slope (m) 1.91345|Linear Equation r 0.950727 | Pstd(mmHg) 760.0
2 |Intercept(b) 0.02773|Set Point Flow Rate ( X ) (malmin) 1.133 r 0.97505231| Tyyrp 298.0
3 |Correlation Coefficient () 0.99995Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.
) y =2.5630032x - 1.249114
IC (inch) Qstd-IC
R? =0.992046
5.00
4.50
4.00
3.50
3.00 ¥
LJ
2.50
2.00 Y
1.50
1.00 +
0.50
Qstd (m*min)
0.00
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

Calibrated By

Approved By
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U3EW 1B 8 4 S1im MET CO.LTD.

36/659 vy 6 iU B.untves 1. uunys 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date January 18, 2023
Project Site Start Time 10:45 AM
Sampler Number PM-10 No.3 Transfer Standard Type Orifice Stop Time 10:50 AM
Motor Serial Number HVL-03 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzO(Pa/Pgd)(Tsm/Ta)]m Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = |[(pa/ps‘d)(Tsw/'ra)f/2 Pressure Meter Meter
Positive | Negative AHZO ( malmin ) (inch) (°K=°C+273)| (mmHg)
5 1.8 1.8 3.6 1.87176 0.96372 1.7 1.68 305.0 757.0
7 2.8 2.9 5.7 2.35525 1.21640 2.0 1.97 305.0 757.0
10 4.5 4.5 9.0 2.95952 1.63220 2.8 2.76 305.0 757.0
13 5.7 5.7 11.4 3.33082 1.72625 3.6 3.55 305.0 757.0
18 7.0 71 14.1 3.70432 1.92145 4.4 4.34 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 |Slope (m) 1.91345|Linear Equation r 0.942435|Pstd(mmHg) 760.0
2 |Intercept(b) 0.02773|Set Point Flow Rate ( X ) (malmin) 1.133 r 0.97079091 | Tyrp 298.0
3 |Correlation Coefficient () 0.99995|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 2.800487x - 1.261462
IC (inch) Qstd-IC
R*=0.957300
6.00
5.00
0
4.00
7 g
3.00
0
2.00 v
*
1.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60

Calibrated By Approved By
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

U3¥m 1B B 4 9rim MET CO.,LTD.

36/659 vy 6 iU B.untves 1. uunys 11110
36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

Sampler Location Date January 18, 2023
Project Site Start Time 10:35 AM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 10:40 AM
Motor Serial Number HVL-02 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(pa/ps‘d)(-rs‘d/-ra)]w Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = |[(pa/ps‘d)(‘|'s‘d/‘|'a)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( ms/min ) (inch) (°K=°C+273)] (mmHg)
5 1.4 1.5 2.9 1.68661 0.86696 1.0 0.99 303.0 758.0
7 2.3 2.3 4.6 2.12419 1.09564 1.5 1.49 303.0 758.0
10 3.5 3.5 7.0 2.62038 1.35496 21 2.08 303.0 758.0
13 4.3 4.4 8.7 2.92129 1.51222 2.7 2.67 303.0 758.0
18 5.5 5.6 111 3.29971 1.70999 3.1 3.07 303.0 758.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 758.0
2
1 |Slope (m) 1.91345|Linear Equation r 0.950727 | Pstd(mmHg) 760.0
2 |Intercept(b) 0.02773|Set Point Flow Rate ( X ) (malmin) 1.133 r 0.97505231| Tyyrp 298.0
3 |Correlation Coefficient () 0.99995Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.
) y =2.5630032x - 1.249114
IC (inch) Qstd-IC
R? =0.992046
5.00
4.50
4.00
3.50
3.00 ¥
LJ
2.50
2.00 Y
1.50
1.00 +
0.50
Qstd (m*min)
0.00
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

Calibrated By

Approved By
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Analyzer Performance Test

Calibrated Date: 18 January 2023

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Model: 42C

Manufacturer Thermo Environmental
SIN: 72706374

Calibration System

Calibrator Unit

Standard Gas

SIN: 1924

Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM
SIN: 705 S02 Conc 46.01 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,487 PPM

Cylinder number CC507080
Expire Date: 23 Jul. 2025

Environment: Temperature__ 255 °

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 0.1 395.2 400.0 -1.2
NOx 0.1 0.0 0.1 400.0 400.0 0.0
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
Single Point Calibration Chart

0 395.2

) 400 400.0

e P>

‘é 350 /'/

g 300 /

T 250 /

[

_‘% 200 / .......

£ 150 /

100
50 {0:
0.0~ 400.0
NO Reference Value (ppb)

Calibrate
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Analyzer Performance Test

Calibrated Date: 18 January 2023

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer ECOTECH

Model: 40 S/N: E020040
Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM

S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature___ 255 °

Humidity:__ 51 %R

H

Calibration Check ( Before adjust )

Calibrate

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 397.6 400.0 -0.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
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
Single Point Calibration Chart
450 1 397.6
o 400 400.0
P4
o 350 /.
T 300
Q
X 250 After
[
B 200 ---m--- Before
©
£ 150
100
50 {0:
0
0000 400.0
NO Reference Value (ppb)
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Analyzer Performance Test

Calibrated Date: 18 January 2023
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 72706371

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/N: 705 SO2 Conc 55.11 PPM

ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
S/N: 1924

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

Calibrate

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
Single Point Calibration Chart
_ 450 1 393.4
) 400 400.0
e =
o 350 ___,—/.
S 300 =
% 250 //
[
_‘% 200 / ..........
£ 150 /
100
50 {0:
0
0000 400.0
NO Reference Value (ppb)
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Analyzer Performance Test

Calibrated Date: 18 January 2023
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/N: 705 SO2 Conc 55.11 PPM

ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
S/N: 1924

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

Calibrate

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 396.4 400.0 -0.9
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
Single Point Calibration Chart
_ 450 1 393.3
o 400 400.0
e =
o 350 ___,—/.
S 300 =
% 250 //
[
_‘% 200 / ..........
£ 150 /
100
50 64
0
0.09-0 400.0
NO Reference Value (ppb)
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Analyzer Performance Test

Instruments Information

Calibrated Date: 18 January 2023

Analyzer Type: SO2 Analyzer

Model: 43C

Manufacturer Thermo Environmental
S/N: 335003719

Calibration System

Calibrator Unit

Standard Gas

ZERO AIR Genearator APl MODEL 701

Dilutor Model Dasibi Model 5008

SIN: 705

SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Calibration Report

Environment: Temperature

255 °C

Humidity:_ 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPB) (PPB) (PPB) (PPB) (PPB) °
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
Single Point Calibration Chart
500 -
450
393.3
400
~ =% 400.0
@ 350 /,,/
& 300 -
2 250 = *
g 200 / Afe
@ 150
100
50 101
0
0 00 400
Reference (PPB)

Calibrate By :
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Analyzer Performance Test

Instruments Information

Calibrated Date: 18 January 2023

Analyzer Type: SO2 Analyzer

Model: 43C

Manufacturer Thermo Environmental
S/IN: 71354368

Calibration System

Calibrator Unit

Standard Gas

ZERO AIR Genearator APl MODEL 701

Dilutor Model Dasibi Model 5008

SIN: 705

SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Calibration Report

Environment: Temperature

255 °C

Humidity:_ 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500 -
450
393.4
400
~ =W 4000
@ 350 /,,/
T 300 -
2 250 = *
g 200 / Afe
@ 150
100
50 101
0
0 0.0 400
Reference (PPB)

Calibrate By :
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Analyzer Performance Test

Calibrated Date: 18 January 2023

Instruments Information

Analyzer Type: SO2 Analyzer

Model: 100A

Manufacturer API
S/N: 193

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008

SIN: 705

ZERO AIR Genearator APl MODEL 701

SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature

Calibration Report

°C

Humidity:_ 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500 -
450
393.4
400
~ =W 4000
@ 350 /,,/
T 300 -
2 250 = *
g 200 / Afe
@ 150
100
50 101
0
0 0.0 400
Reference (PPB)

Calibrate By :
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Analyzer Performance Test

Calibrated Date: 18 January 2023

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 50

Manufacturer ECOTECH
S/N: E020050

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008

SIN: 705

ZERO AIR Genearator APl MODEL 701

SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature

Calibration Report

°C

Humidity:_ 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPB) (PPB) (PPB) (PPB) (PPB) °
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
Single Point Calibration Chart
500 -
450
393.3
400
~ =% 400.0
@ 350 /,,/
& 300 -
2 250 = *
g 200 / Afe
@ 150
100
50 101
0
0 00 400
Reference (PPB)

Calibrate By :
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Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate no. : G 630585
Date of issue : 22-Sep-20

Instrument description : Gas Detector

Instrument model : MX4

Instrument serial no. : 18051AW-004

ID no. or control no. : RT61046

Manufacturer : Industrial Scientific Corporation

Probe description : -
Probe model : -

Probe serial : -

Customer name : Entech Industrial Solution Co.,Ltd.

Customer address : 17/121 Soi Ngamwongwan 47 Yaek 48 , Toongsonghong, Laksi, Bangkok 10210
THAILAND

Total pages of certificate : 2 Pages

Receiving no. : L-202180

Receiving date : 17-Sep-20

Parameter of calibration : Gas Calibration(Oxygen 18.01 %vol, Carbon Monoxide 105 ppm, Methane in Air 49.84
%LEL, Hydrogen sulfide 26.5 ppm)

Condition of UUC. : Used

Ambient condition : All of the measurement were carried out in the stabilized laboratory
Temperature 1 23+£5¢°C
Humidity : 55+ 15 %RH

Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48 Toongsonghong Laksi Bangkok

Calibration procedure no. : WI-CL-17-C

The calibration certificate expanded uncertainty of measurements is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
This certificate is applied only to item under test environmental condition.
This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid.
This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International System of Units (S1). Refer to certificate as table 1 of page 2.

Date of calibration : 18-Sep-20

FM-CL-09-C Rev.8 Page 1 of 2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD.

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong. Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899 info@entech.co.th
Tax ID : 0105536035591 www.entech.co.th
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Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate no. : G 630585

Standard references (Table 1)
Standard | Reference no. Vendor Due date
Oxygen ( 02 ) 18.01 %vol - 242519 ~ Linde 1623
Methane in Air ( CH4 ) 49.84 %LEL : CG-0016-19 NIMT 09-Jul-22
Carbon Monoxide ( CO ) 105 ppm 4159/18 Linde 19-Nov-20
Hydrogen sulfide ( H2S ) 26.5 ppm 4159/18 Linde 19-Nov-20
|
|
Measured room conditions
Temperature 243 °C Humidity : 51.6 9%RH Pressure 1014.8 mbar
Calibration conditions
Gas temperature : 23 °C Flow rate : 300 ml/min Gas pressure : 1021.6 mbar
Calibration results ( without adjustment ) (Table 2)
Standard Mean of Uncertainty
Parameter of standard values uuc Error (+)
) +
02 (%vol) 18.01 18.1 0.09 0.60
CH4 (%LEL) 49.84 48 -1.84 2.2
*CO (ppm) 105 104 -1 3.0
*H2S (ppm) 26.5 26.8 0.3 2.0
Remark : | cmol/mol =1 %vol. 1 umol/mol = Ippm. 2.2 cmol/mol = 50%LEL(CI14)

* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness.”

End of report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899
Tax ID : 0105536035591 www.entech.co.th

info@entech.co.th
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Packing List

Unit : K-446 KjelDigester standard

"
s . .
ﬁ’g 151111112791000281006111 Serial Number 1000281006
Page 1(1)
ltem Pieces Description .
11059833 1.0000 Packing parts KjelDigester K-446/K-449 [V/OK
Beipackteile K-446/K-449
/
037377 5.0000 Sample tubes 300 mi (set of 4) Ad / OK
Probenglaser 300 mi (Set a 4 Stiick) L
/ ~
11059754 1.0000 Rack 20 cpl. ~ OK
Rack 20 kpl.
/'/’
11058955 1.0000 Aspiration device KjelDigester K-446/K-449 cpl. + OK

Absaugeinheit K-446/K-449

.. 040444 1.0000 Weighing boat 20pcs. i v/ OK
% i ! Wageschiffchen 20 Stk. :
) ;'r:x‘- R \r-f-ank : /
010020 1.0000 Power cable type USA, 3 pole 120V ".ﬁ + OK
Anschlusskabel USA W 120V
yl
11058825 1.0000 Fume collection tube with ball joint '% v OK
Dampfsammelrohr mit Kugelschliff 2
11592548 1.0000 Kjeldahl Practice Guide en § \/ OK
Kjeldahl! Practice Guide en :
11593546 1.0000 Operation Manual K-446/K-449 english ] / OK
Bedienungsanleitung K-446/K-449 englisch
Y.
11593635 1.0000 Supplemantary sheet KjeiDigester K-446/K-449 } v OK
Beiblatt K-446/K-449

%

Packed by \w

P
X



%iﬁf :  BUCHI Certificate
2R3 EE  Final Test Inspection

Unit : BUCHI KjelDigester K-446
Serial number 1000281006

Examination Procedure

1. Visual control of the glass parts and the unit ./ 0K
- No scratches on the coated surface
- Mounted in accordance to the specific drawing e
&
LA
2. Security tests ' OK

- High voltage test in accordance with EN 61010-1 (IEC 1010)
- Ground connection test in accordance with EN 61010-1 (IEC 1010)

3. Functional tests e
Operating panel
- All buttons are working

- Cooling system is working after the instrument has been switched on //
/s
Connector plugs < OK
- Scrubber connector is working P
) /

Heating element " OK

- Heating-up temperature 420 °C is reached after 40 minutes

- Temperature calibration at 420 °C (3 measuring points) /
4. Completeness of order checked " OK

BUCHI Labortechnik AG hereby declares that this unit is in accordance with the specifications

BUCHI Labortechnik AG, P.O Box, 8230 Flawil 1, Switzeriand
Tel. +41 71 394 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System ISO 9001 SQS Reg No 11224-03
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Packing List

Unit : K-415 TripleScrub 230V

ﬁ 151111112781000281005111 Serial Number 1000281005
Page 1(1)
ltem Pieces Description
s

11057332 1.0000 Tray for adsorption storage .~ OK
Abiage fir Adsorption

048355 1.0000 Silicone hose D6/9 L=3m i "~ oK
Silikonschlauch D6/9 L=3.0m

033701 1.0000 Glass wool! 30g 1,5/ OK
Glaswolle 30g

028737 2.0000 Hose clamp / OK

Anschiussklemme

S 11064971 1.0000 Activated Charcoal 2-6mm, 150g
% iﬁ ! ﬁ Aktivkohle 2-6mm, 150g
010020 1.0000 Power cable type USA, 3 pole 120V < OK

Anschiusskabel USA W 120V

11593505 1.0000 Operation Manual K-415 english
Bedienungsanleitung K-415 englisch

Packed b o .
Y \‘}%&;ﬁ%‘w{q}‘-««f :



«eaizt  BUCHI Certificate
%iﬁﬁii Final Test Inspection

Unit :BUCHI Scrubber K-415
Serial number 1000281005

Examination Procedure

1. Visual control of the glass parts and the unit " oK
- No scratches or splinters on the glass parts
- Mounted in accordance to the specific drawing /
2. Security tests v 0K

- High voltage test in accordance with EN 61010-1 (IEC 1010)
- Ground connection test in accordance with EN 61010-1 (IEC 1010)

3. Functional tests ‘ yd
Vacuum test v OK
- Bypass valve open: Pressure is 0 - 65 mbar below the atmospheric pressure
- Bypass valve closed: Pressure is 400 mbar (+/- 10 %) below the atmospheric pressure Ve
l/'
4. Completeness of order checked / OK

BUCHI Labortechnik AG hereby declares that this unit is in accordance with the specifications

BUCHI! Labortechnik AG, P.O Box, 9230 Flawil 1, Switzerland
Tel. +41 71 394 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System ISO 9001 SQS Reg No 11224-03
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BULHI

eyt vre i

Packing List

Unit : K-360 Plastik Basic

]
% 151111113001000281014111 Serial Number 1000281014
Page 1(1)

Item Pieces Description

043410 3.0000 Canister 10L thin-walled / OK
Kanister 10L diinnwandig

043603 1.0000 Packing parts K-360 ) / OK
Beipackteile K-360 :

047871 1.0000 Suppl. sheet distillation unit . ,E / OK
Beiblatt Distillation Unit

010020 1.0000 Power cable type USA, 3 pole 120V L / OK
Anschlusskabel USA W 120V

11592548 1.0000 Kjeldahl Practice Guide en 3 / OK
Kjeldah! Practice Guide en ATy

093176 1.0000 Operation Manual K-360 english ﬁ / OK

Bedienungsanleitung K-360 englisch

Packed by



Y11 UCHI Certificate
LE&AL - Final Test Inspection

Unit : BUCHI BUCHI KjelFlex K-360
Serial number 1000281014

Examination Procedure

1. Visual control of the glass parts and the unit / OK

- No scratches on the coated surface or splinters on the glass parts
- Mounted in accordance to the specific drawing

2, Security tests / OK

- High voltage test in accordance with EN 61010-1:2002 (JEC 61010-1,VDE 0411)
- Ground connection test in accordance with EN 61010-1:2002 (IEC 61010-1,VDE 0411)
- Safety door sensor checked

3. Functional tests /
Electronics o) ¢

- Electronic modul is tested with the checking device PG157
- Connector plugs are working

Operating panel /OK
- Display is working

- All buttons of the keypad are working

Pump testing /OK

- All pumps are working
- All pumps (exception: water pump of the steam generator) are precalibrated

Valve testing ‘ /OK
- All valves are working
Steam generator testing /OK

- The steam generator is filled with water
- The steam generator valve is working
- The amount of distillate corresponds to specifications

Further testing /OK

- Beeper is working

4. Unit configuration and completeness of order checked /OK

BUCHI Labortechnik AG hereby declares that this unit is in accordance with the specifications

BUCHI Labortechnik AG, P.O Box, 9230 Flawil 1, Switzertand
Tel. +41 71 394 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System ISO 9001 SQS Reg No 11224-03
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Optima8000
Preventive Maintenance Report

Company Name: MET Company Limited.

Instrument Location: 36 659 Soi Mu Ban Monwadi Park 6,
Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11118
Instrument Serial No.: 07851407053C

Date: 8-Dec-2022



ICP-OES/Optima8000 Preventive Maintenance (PM)

Company Name: MET Company Limited.
Address . Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 10f2
Cl_lstomc.ar Name Telephone Number: 065 8500726
(if applicable):
Service Engineer Service Order WO-01877169
Name: Number:
Date PM Performed: 8-Dec-2022 Next PM Due Date: 8-June-2023
(DD-MMM-YYYY) (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 isto 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.

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 1 of 6
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Component List

Component / Specific Model Serial # Configuration Notes
Optima8000 07851407053C Winlab V 5.5.0.0714
S$10 Autosampler
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer 1
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
N0780437 O-ring kit, torch 1
Additional Reagents and Standards Required for PM
Part Number Descripti . Expiration Date:
. . escription Quantity Batch/Lot # p :
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 Oct-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) ! >8-169CRY Nov-2023
ICP-OES/Optima8000 Preventive Maintenance (PM) Page 2 of 6




Procedure Checklist

Use (v ) 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.
V] Is the instrument operational?

2. Mechanical:

¥1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

Torch Components Replaced: ¥lYes CINo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ¥lYes CINo
If yes, list tubing replaced:

¥1 Inspect the peristaltic pump for proper operation.
¥l Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 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 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

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

¥1 Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥1 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.

V1 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.

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 3 of 6




3. Electrical:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥1 Check the function of all interlocks.

Spectrometer:
¥] Check the spectrometer status screens.
¥1 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: [lYes ¥INo

¥1 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.

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

¥1 Check the shutter home sensor position.

¥1 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.

V] 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.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ¥ives [INo
Radial Window Replaced: ¥ives [INo

5. Post PM Performance Tests:
V1 Perform View Align.

5.1 Spectral Resolution:
1 Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.015 Passed

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.35 Passed
Mg 280.856 %RSD <1 % 0.46 Passed
Mg 285.207 %RSD <1 % 0.65 Passed
Ba 455.403 %RSD <1 % 0.38 Passed
5.3 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. 1B IS
Mn 257.610 Radial 1,000 ppb 5123.3 409288.2
Mn 257.610 Axial 1,000 ppb 10397.4 1879864.3
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5123300 404164.9 12.67 <30 PPB Passed
Axial 10397400 1869466.9 5.56 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 5 of 6




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 ¥l Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
8-Dec-2022
Authorized Customer Re entatjve: Date:

8-Dec-2022
(DD-MMM-YYYY)

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 6 of 6
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Tususeansdautiiay “wies Inductively Coupled Plasma (ICP-OES)”

(Calibration Certificate of Inductively Coupled Plasma (ICP-OES))

# Ygme—" Environmental
- =% and Medical Expert
EMLX ASSOCIATION CO,LTD.

wmﬂammmmwmaﬂw
mnzidoy 2-244




ICP-OES/Optima8300 Preventive Maintenance (PM)

Company Name: w3 Budinduen TeFiedu fina
Address 27,29 FBUWITTIN 2 Y 30 H1UNURUA LUATOUND ANY
{Instrument Location);
: . ~ . 20f2
Serial Number: 07851604262 PM Number:
Customer Name
h ber:
{if applicable): Telephone Number:
Service Engineer § Service Order WO-01844676
Namae: - , “ Number:
Date PM Performed: Next PM Due Date:
{DD-MMM-YYYY) 01-S5ep-2022  (DD-MMM-YYYY) 01-Mar-2023
Standard Labor Hours to Complete PM : ‘ 4 hours
Part Number Release Publication Date
09370141 Rev.3 | A January 2018 Perkin

Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer / Optima8300 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 fanguage
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, PerkinEimer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinEimer shall not be liable for incidental or con: eguenna! gamagmnngctmumhihe.fuzmshmg
or use of this document. s . Environmental

and Medical Expert

},‘{M;EA RSO UCIATIUN COULGL T

rageT
MNOIL L LIATI 15 309
C launideu 1-244
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Component List

Component / Specific Model Serial # i Configuration Notes

Parts Lists

Parts included with the PM

Part Number .

(if applicable) Description Quantity
09355098 Air Fiter-Spectrometer NA
NQO77520 Air Fiter-RF Generetor NA
09992731 Axial Window NA
B0810377 Radial Window ~ NA
ND770438 ‘ O-ring kit, injector support adapter NA
N0780437 Q-ring kit, torch NA

Additional Reagents and Standards Required for PM
Part Number Expiredr Date

{if applicable) Description Quality Batch/Lot # mMn/vy)
NO691579 Muti-Element Standard AR 58-146CRX1 11/23
N9300221 DL Standard diluted 100 X AR 58-169CRY1 11/23
ND582152 Wave Cal Solution AR 58-110CRX1 08/23
N9302946 VIS Wavecal Solution AR 58-145CRT1 11/23

f——" Environmental
and Medical Expert
EMEX AS‘?OCIAHON (;O LLTD.

ICP-OES/Optima8300 Preventive Maintenance (PM) ‘H 931 U ﬂ 1TIURNTIS ﬁl 32
UINe L‘U g -2
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Procedure Checklist
Use {v ) 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.
& s the instrument operational? If not, please comment.

2. Mechanical:
& Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

Torch Components Replaced: [Yes XNo
Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: RYes CINo
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 Meésured Fressufe | Set Pressure
Nitrogen NA  NA(calibrated in Factory)
Main Argon 76 76 psig
Tarch Argon 67 67 psig
Shear Gas 65 65 psig
Water 35 35 psi

& Check 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. {slits, XY motor)
&3 Inspect the function of the pneumatic shutter for proper operation.
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.
&4 visually inspect all PC boards for cleanliness and signs of corrosion.

e ZNVironmental
: % and Medical Expert
1EX ASSOCIATION CO.,LTD

LY

EM

3/
| 1CP-OES/Opiima8300 Preventive Muintenance (PM) ?T ‘UQ‘US"IH I3 Jma b "-
Lflﬂlﬂ”mﬂu -2
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3. Electronicatl

Check all RF generator and spectrometer power supply voltages,

Spectrometer Control/Interface PCB Test Points

TP |Voltage (DC)! Tolerance Description
1 +24V ‘ + 500mv From Main Supply
2 +12v + 20my Onboard - For View X/¥ Motors
3 +15V + 600mVv Onboard ~ For Spectrometer Control Electronics
4 | ~18V ' + 600mV Onboard - For Spectrémetér Control Electronics
5 +3.3V + 100mV Onboard - Source of 3.3V for Icarus Engine and 5CB elect,
6 +2.5V 3 25mv Onboard ~ For Xiliﬁx FPGA
7 +5.0V k From Main Supply
B  £50GND
9 + 5.0GND
10 + 5.0GND
11 + 5.b GND
12 | + 5.0GND
13 1.5V + 45mV Onboard ~ For icarua Engine
22 +6.5V -Omy, + 100mv UV TEC
23 +6.5V -0mV, + 100mV VIS TEC

IveT
fmam o

i
=

B L -
TAEET TR

RF Controller PCB Test Points
™ Voltage (DC) RF Control PCB Location
1005 -14t0 -16 (-15) Right of U1001
1006 23-25{24) Right of UlODl
1008 4.75-5.25 (5)
1003 14-16 (15)
1004 Ground

I ICP-OES/Optima8300 Preventive Maintenance (PM) H BN
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& Run instrument diagnostic checks from the appropriate Device Cantrol Module.

RF Generator:
& Check the RF generator status screens.
X Check the function of all interlocks.

Spectrometer:

X Check the spectrometer status screens. Ensure Ready mode with no fetal errors.
X Check the spectrometer optical tub temperatures (top, bottom, fin, aptical base).
& Check detector temperatures,

& Check TEC voltages {6.5VDC)

4. Optical: )
X Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: {Yes KNo
Radial Window Replaced: [Yes RNo

5. PM Performance Tests:

Perform View Align.

5.1 Spectral Resolution :
X Measure the spectrometers ability to separate two adjacent wavelengths.
Parameter Specification Test Result Pass/Fail

As i93.696 - Resolution <0.007 0.00494 Pass
Ni 231,604 - Resolution <0,008 0.00599 Pass
Ni 341.476 - Resolution <0.012 0.00771 Pass
La 408.672 - Resalution <0.020 0.01508 Pass
Ba 455.403 - Resolution ] ~ 30.025 0.02059 Pass

5.2 Precision :
X Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fall
As 193.696 %RSD 1% 0.76 Pass
Zn 213.856 %RSD<1% 0.67 Pass
Mn 257,610 HRSD <1 % 0.80 Pass
Lla379.478 %RSD<1% 0.64 Pass
Ba 455.403 %RSD<1% 0.60 Pass
Ba 493.408 %RSD<1% Q.55 Pass

Environmental

, #& and Medical Expert
EMLX A&SQClA TION CO.,LTD

| 1CP-OES/Opima8300 Preventive Maintenance (PM)
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& Run an Axial & Radial BEC according to the A&T spec.

5.1 Axial BEC Cd:
Method “BEC-XL" For Samples “IB (2%HNO3)" and “IS (N930-0221/100)", record intensities.

Calculated BEC: BEC = (B * Conc of Std) / (IS - 1B). Where Conc of 5td = 500 PFB

| Element ~ Cone. 18 s
 cd226 500 4427.9 130911
1B*Conc IS-1B BEC Spec Pass/Fail
2213950 126483.1 17.50 <150 PPB Pass
5.2 Radial BEC Mn:

Method “BEC-RL" For Samples “IB (2%HNO3)” and “IS (N0O69-1579)", record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / {IS - IB). Where Conc of Std = 1,000 PPB

Element Conc. B Is

Mn 257 1,000 2770.2 87479.6

1B*Conc IS-1B BEC Spec Pass/Fail
. 2770200 84709.4 32.70 <45 PPB Pass

7. Review:
7 Review with the customer PM work performed.
[ Discuss recommended customer supplied materials to have on hand.
{J Attach PM sticker.

= Environmental
Medical Expert

| 1CP-OES/Opiima8300 Preventive Maintenance (PM]
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Optima8300
have been completed.

This ICP-OES/Optima8300 Passes X Fails (3 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
01-Sep-2022

{DD-MMM-YYYY)

Date:
01-Sep-2022

{OD-MMM-YYYY}

frmm—" Environmental
B Hea . and Medical Expert
e -

Authorized Customer Representative:

L

EMEN ASSOC
I TCP-OES/Optima8300 Preventive Maintenance (PM)y -

4

YN Y
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TuSusasnisaauiisy “iA3a4 pH Meter”

(Calibration Certificate of pH Meter)

el V] - Environmental
| M E and Medical Expert
EMEX ASSOCIATION CO.,LTD
1’ o U = g
‘anluamyiensvienyuy
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TECHNOLOGY PROMOTION ASSOCTATION (THAFLAND-JAPAN w
CORPORVIESERVICFS  FOUIPMENT CALIBRATION AND TESTING SERVICES 200
STEPPATT AN VR ARN RUADSOL TR AL ANTL ANG SLANLL ANG B ANGROK 10750 s I

PEL 62717 Um0 27 F AN 0 27 (0 udxy CALIBRATION 5+

Cert.No.: 22CHO508
Page.: 1o0f 3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Modetl : SevenCompact

Serial No. : B224014992

ID No. : 0403-0101-10

Condition As-Received: Used ltlem

Received Date : 30 August 2022
Calibration Date : 31 August 2022
Reference . 2208-08620N-8
Submitted by : Emex Association Co.,Ltd.

27,29 Soirama 1l, Soi 30,
Bangmod, Jomthong, Bangkok 10150

Calibration Place : o fudns 7
Ambient Ternperature ; (24.8  24.4) °C
Relative Humidity : (48.1 - 479) %
Calibration Procedure : In - house method :

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

Calibrated by :

Approved by :

Approved Signatory

Issue Date : 7 September 2022

The | ncertainties are for a confidence probability of approximately 957

Phis et e mas Envirenmental
Sppiacal o Bae fwa el € TC‘hﬁ’E’X
EMEX ASSOCIATION CO L

2fNAMTIIANSioNTY
=
QINTIYU 1-244 A 0043434
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Cert. No.: 22CHOS508
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serlal No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RCO098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC113 2171689 23 Sep 2022

This certification is traceable to the international System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through Merck Ltd.,
Deutsche Akkreditierungsstelle, Accredited No RM-15185-01-00
Buffer Solutign Manufacturer Lot No. Exp. date
*pH 2.01 Merck HC03981033 30 Sep 2023
pH 4.008 CPA chem 823320 20 June 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.01& CPA chem 794124 14 Feb 2023

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

Calibration Results
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (2, ,7,10)

Unit Under Standard pH Actual pH {Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading pH measurement factor
{mV k
pH Electrode *2.01 2.015 2054 0.21 2.00
S/N.: 5441612 4.008 4.004 180.2 0.0067 2,15
6.685 6.989 6.0 0.0092 2.00
10.015 10.005 -169.1 0.019 2.21

Remark : *= Not NSC-ONSC Accredited

Eanr—or_'l-mentaI
' and |
ASS( .
MAMARNZo Ny
ANV 191 4

al124784


teste
Rectangle


Ceirl.No.: 22CHO508

Page.: 30of3
Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (2,4,7,10)

Nominal Standard Uncertainty of | Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Catibration Input (smV) i
pH mV mv pH
pH Meter 0.000 414.12 414.2 0.000 0.058 2.00
S/N.: B224014992 1.000 354.96 355.1 1.000 0.058 2.00
2.000 295.80 296.0 2.000 0.1 2.52
3.000 236.64 236.8 3.000 0.058 2,00
4.000 177.48 77T 4.000 0.058 2,00
5.000 118.32 118.5 5.000 0.058 2.00
6.000 59.16 59.4 6.000 0.058 2.00
7.000 0.00 0.3 7.000 0.058 2.00
8.000 -59.16 -58.9 8.000 0.058 2.00
9.000 -118.32 -118.0 5.000 0.058 2.00
10.000 -177.48 -177.1 10.000 0.058 2.00
11.000 -236.64 -236.3 11.000 0.058 2.00
12.000 -295.80 -295.4 12.000 0.058 2.00
13.000 -354.96 -354.6 13.000 0.1 2.52
14.000 -414.12 -413.7 14.000 0.058 2.00

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 %.

-ofo-

EMEXS, e
and Mecical E
'EMEX ASSOCIATIOeN ca() E%’
'Jaﬂg]mlmsamm:maﬂqm
ANNLIETEN] 1-944
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Tususeansdautiiay “wies Inductively Coupled Plasma (ICP-OES)”

(Calibration Certificate of Inductively Coupled Plasma (ICP-OES))

# Ygme—" Environmental
- =% and Medical Expert
EMLX ASSOCIATION CO,LTD.
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ICP-OES/Optima8300 Preventive Maintenance (PM)

Company Name: w3 Budinduen TeFiedu fina
Address 27,29 FBUWITTIN 2 Y 30 H1UNURUA LUATOUND ANY
{Instrument Location);
: . ~ . 20f2
Serial Number: 07851604262 PM Number:
Customer Name
h ber:
{if applicable): Telephone Number:
Service Engineer Service Order WO-01844676
Namae: R Number:
Date PM Performed: Next PM Due Date:
{DD-MMM-YYYY) 01-S5ep-2022  (DD-MMM-YYYY) 01-Mar-2023
Standard Labor Hours to Complete PM : ‘ 4 hours
Part Number Release Publication Date
09370141 Rev.3 | A January 2018 Perkin

Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer / Optima8300 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 fanguage
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, PerkinEimer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinEimer shall not be liable for incidental or con: eguenna! gamagmnngctmumhihe.fuzmshmg
or use of this document. s —— Environmental

and Medical Expert

}QM;EA RSO UCIATIUN COULGL T

TageT
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oy 1244
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Component List

Component / Specific Model Serial # i Configuration Notes

Parts Lists

Parts included with the PM

Part Number .

(if applicable) Description Quantity
09355098 Air Fiter-Spectrometer NA
NQO77520 Air Fiter-RF Generetor NA
09992731 Axial Window NA
B0810377 Radial Window ~ NA
ND770438 ‘ O-ring kit, injector support adapter NA
N0780437 Q-ring kit, torch NA

Additional Reagents and Standards Required for PM
Part Number Expiredr Date

{if applicable) Description Quality Batch/Lot # mMn/vy)
NO691579 Muti-Element Standard AR 58-146CRX1 11/23
N9300221 DL Standard diluted 100 X AR 58-169CRY1 11/23
ND582152 Wave Cal Solution AR 58-110CRX1 08/23
N9302946 VIS Wavecal Solution AR 58-145CRT1 11/23

f——" Environmental
and Medical Expert
EMEX AS‘?OCIAHON (;O LLTD.

ICP-OES/Optima8300 Preventive Maintenance (PM) ‘H D4 ﬂ U ﬂ 113 IURNT 13
YN L‘U gH 1
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Procedure Checklist
Use {v ) 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.
& s the instrument operational? If not, please comment.

2. Mechanical:
& Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

Torch Components Replaced: [Yes XNo
Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: RYes CINo
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 Meésured Fressufe | Set Pressure
Nitrogen NA  NA(calibrated in Factory)
Main Argon 76 76 psig
Tarch Argon 67 67 psig
Shear Gas 65 65 psig
Water 35 35 psi

& Check 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. {slits, XY motor)
&3 Inspect the function of the pneumatic shutter for proper operation.
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.
&4 visually inspect all PC boards for cleanliness and signs of corrosion.

e ZNVironmental
: % and Medical Expert
1EX ASSOCIATION CO.,LTD

LY

EN
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| 1CP-OES/Opiima8300 Preventive Muintenance (PM) ?T ‘UQ‘US"IH I3 Jma Pl ".ﬂ'}nﬁg
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3. Electronicatl

Check all RF generator and spectrometer power supply voltages,

Spectrometer Control/Interface PCB Test Points

TP |Voltage (DC)! Tolerance Description
1 +24V ‘ + 500mv From Main Supply
2 +12v + 20my Onboard - For View X/¥ Motors
3 +15V + 600mVv Onboard ~ For Spectrometer Control Electronics
4 | ~18V ' + 600mV Onboard - For Spectrémetér Control Electronics
5 +3.3V + 100mV Onboard - Source of 3.3V for Icarus Engine and 5CB elect,
6 +2.5V 3 25mv Onboard ~ For Xiliﬁx FPGA
7 +5.0V k From Main Supply
B  £50GND
9 + 5.0GND
10 + 5.0GND
11 + 5.b GND
12 | + 5.0GND
13 1.5V + 45mV Onboard ~ For icarua Engine
22 +6.5V -Omy, + 100mv UV TEC
23 +6.5V -0mV, + 100mV VIS TEC

LPETEE
fmam o

i
=

TAFE TS
TR TR

RF Controller PCB Test Points
™ Voltage (DC) RF Control PCB Location
1005 -1410 -16 (-15) Right of U1001
1006 23-25{24) Right of UlODl
1008 4.75-5.25 (5) w
1003 14-16 (15)
1004 Ground Jedical Expert

EMEX ASSOCIATION CO.,LTD.
£ /e =) o e

I ICP-OES/Optima8300 Preventive Maintenance (PM) H BN

lUNeoy 2-24
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& Run instrument diagnostic checks from the appropriate Device Cantrol Module.

RF Generator:
& Check the RF generator status screens.
X Check the function of all interlocks.

Spectrometer:

X Check the spectrometer status screens. Ensure Ready mode with no fetal errors.
X Check the spectrometer optical tub temperatures (top, bottom, fin, aptical base).
& Check detector temperatures,

& Check TEC voltages {6.5VDC)

4. Optical: )
X Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: {Yes KNo
Radial Window Replaced: [Yes RNo

5. PM Performance Tests:

Perform View Align.

5.1 Spectral Resolution :
X Measure the spectrometers ability to separate two adjacent wavelengths.
Parameter Specification Test Result Pass/Fail

As i93.696 - Resolution <0.007 0.00494 Pass
Ni 231,604 - Resolution <0,008 0.00599 Pass
Ni 341.476 - Resolution <0.012 0.00771 Pass
La 408.672 - Resalution <0.020 0.01508 Pass
Ba 455.403 - Resolution ] ~ 30.025 0.02059 Pass

5.2 Precision :
X Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fall
As 193.696 %RSD 1% 0.76 Pass
Zn 213.856 %RSD<1% 0.67 Pass
Mn 257,610 HRSD <1 % 0.80 Pass
Lla379.478 %RSD<1% 0.64 Pass
Ba 455.403 %RSD<1% 0.60 Pass
Ba 493.408 %RSD<1% Q.55 Pass

Environmental

, #& and Medical Expert
EMLX AE;SQC&A TION CO.,LTD

| 1CP-OES/Opima8300 Preventive Maintenance (PM)
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& Run an Axial & Radial BEC according to the A&T spec.

5.1 Axial BEC Cd:
Method “BEC-XL" For Samples “IB (2%HNO3)" and “IS (N930-0221/100)", record intensities.

Calculated BEC: BEC = (B * Conc of Std) / (IS - 1B). Where Conc of 5td = 500 PFB

| Element ~ Cone. 18 s
 cd226 500 4427.9 130911
1B*Conc IS-1B BEC Spec Pass/Fail
2213950 126483.1 17.50 <150 PPB Pass
5.2 Radial BEC Mn:

Method “BEC-RL" For Samples “IB (2%HNO3)” and “IS (N0O69-1579)", record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / {IS - IB). Where Conc of Std = 1,000 PPB

Element Conc. B Is

Mn 257 1,000 2770.2 87479.6

1B*Conc IS-1B BEC Spec Pass/Fail
. 2770200 84709.4 32.70 <45 PPB Pass

7. Review:
7 Review with the customer PM work performed.
[ Discuss recommended customer supplied materials to have on hand.
{J Attach PM sticker.

= Environmental
Medical Expert
)N CO.,LTD.

| 1CP-OES/Opiima8300 Preventive Maintenance (PM]
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Optima8300
have been completed.

This ICP-OES/Optima8300 Passes X Fails (3 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
01-Sep-2022

{DD-MMM-YYYY)

Date:
01-Sep-2022

{OD-MMM-YYYY}

Authorized Customer R

frmm—" Environmental
e 1101 Bs 2% and Medical Expert

EMEX ASSOCIA N CO LTD,
I ICP-OES/Optima8®300 Preventive Maintenance (PM)y ’

YN Y
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TuSusesnisaauiisy “1A5a4 Spectrophotometer”

(Calibration Certificate of Spectrophotometer)

e Environmental
£%. and Medical Expertt
EMEX ASSOCIATION CO.,,LTD.
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

Certificate No.: CAL-22-439

300 Phaholyothin Road, Phayathai, Bangkek 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1
E-mail: bkk@becthai.com Website: www.becthai.com

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Madel

Serial No.

1D No.

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated by

Spectrophotometer
Thermo Scientific
Genesys 108 VIS
2EBR020104

N/A

Emex Association Co., Lid.

27, 29 Soi Rama 2, Soi 30, Rama Road,

Bangmod, Jomthong, Bangkok 10150
Becthai Loboratory

15 June 2022

16 June 2022

17 June 2022

(25+10) °C

(60+£20) %

Used item

Approved by

NSC x*rxsﬂezs
CALIBRATION 0111

Page: 10f3

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

factor k=2.00, providing a level of confidence of appoximately 95%.

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

Indicated values are valid for the state of the Spectrophotometer at t

ISSUE: 5 REV4

EMEX A’%SOCIAI 10N CO. L
o friansanszien

RINLIDeU 1-244
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO,, LTD.
CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathal, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1

) ) NSC-TISL-TIS 1702
E-mail:bkk@becthai.com Wabsite: www.becthal.com . c{\r.xan;mlti:é %gsi

Certificate No.: CAL-22-439 Page: 2 of 3

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Model Serial No. Cert.No. Due date
Holmium Glass Filter RM-HG 12705 98236 12 Feb 24
Didymium Glass Filter RM-DG 13498 98233 12 Feb 24
Neutral Density Filter RM-1N2N3N 8323 98259 13 Feb 24

2. Traceability : This certification is traceable to the International System of Unit maintained at.

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659.

3. Method of calibration :
The calibration procedure was carried out according to the Guide to CPM-CAL-02 based on ASTM E275-08 (2013) and-

ASTM E925-09 (2014).

4, Result of calibration :

(v ) without adjustment ( ) after adjustment
5. Equipment Specifications:
Spectral Bandwidth : 5 nm
Data Interval : 1 nm
Scan Speed Slow nm/min

Environme

T} ey N and Medical Ex
EMEX ASSOCIATION CO.,L

el friansBnsIzHien

munesieu 1-244
ISSUE: 5 REVA4 FM-CAL-33/2
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY
300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +662615-2929 Fax:+66 2615-2350&

NSC-TISI-TIS 17025
E-mail: bkk@becthai.com Website: www.becthai.com CALIBRATION 0131

Certificate No.: CAL-22-439 Page: 3 of 3
CALIBRATION REPORT

Wavelength Calibration

Certified Values of Nominal Value UUC*Reading Error Uncertainty of
Reference Material (nm}) (nm) (nm) (nm) Measurement (£ nm)
361.40 361.40 362 0.60 0.59
528.59 528.59 530 1.41 0.59
879.68 879.68 880 0.32 0.59

Photometric Calibration for Visible

Wavelength Certified Values of UUC* Reading Error Uncertainty of
{nm) Reference Material (A) {(A) (A) Measurement (& A)
Zero 0.000 0.0000 0.0028
0.5716 0.575 0.0034 0.0031
4200 0.7358 0.739 0:0032 0.0034
1.0713 1.079 0.0077 0.0032
Zero 0.000 0.0000 0.0028
0.561 0.560 -0.0010 0.0031
440.0
0.718 0.717 -0.0010 0.0031
1.0459 1.047 . 0.0011 0.0032
Zero 0.000 0.0000 0.0028
465.0 0.5111 0.513 0.0019 0.0032
0.6618 0.663 0.0012 0.0030
0.9635 0.967 0.0035 0.0034
Zero 0.000 0.0000 0.0028
546.1 0.5222 0.522 -0.0002 0.0034
(546.0) 0.6687 0.668 -0.0007 0.0029
0.9768 0.978 0.0012 0.0043
Zero 0.000 0.0000 0.0028
5900 0.5541 0.553 -0.0011 0.0033
0.6975 0.697 -0.0005 0.0032
1.0206 1.021 0.0004 0.0045
Zero 0.000 0.0000 0.0028
635.0 0.5398 0.539 -0.0008 0.0033
0.6658 0.666 0.0002 0.0033
0.9741 0.975 ____0.0009 0.0045
Remark : Each individual filter is measured against the enjg iger
Note: EMEX ASSOCIATION CO.,L
UUC* : Unit Under Calibration Qﬂaﬁﬁﬂ1331ﬂ31gﬂigﬂ
- End of eport
RUne L’U gH -

ISSUE: 5§ REV4 FM-CAL-33/2
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WO0-01981290/2023

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:

Phone:

Fax: 02-513-4221

Visit Number:
PerkinEImer Phone:
PerkinElmer Fax:

January 11, 2023

6 Months
July 11, 2023
July 11, 2022
20f2
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
May 30, 2023

February 28, 2023

August 30, 2023

November 30, 2023

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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WO0-01981290/2023

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

Qllo
=

HEBEBEE
A A

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

o
-

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

D. Adjust water and gas pressure regulator settings.

o
-

E. Inspect and leak check pneumatics drawers.

o

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS

A. Inspect and clean all optical components.

o
-

2][2]8]
A

B. As reqiured, check and replace all purgefilters.

~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

8]
~

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A
4. PERFORMANCE CHECKS

A. Torch View Alignment. OK

HIE

B. Wavelength Calibration. K
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-01981290/2023

SERIAL NUMBER : 077C7042401

DATE TESTED : January 11, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00504
Ni 231.604 nm <0.008 0.00646
Ni 341.476 nm <0.012 0.00768
Spectral Resolution : VIS La 408.672 nm <0.020 0.01597
Ba 455.403 nm <0.025 0.02185
Precision
As 193.656 nm % RSD <1.0 0.89 %
Zn 213.856 nm % RSD <1.0 0.77 %
Mn 257.610 nm % RSD <1.0 0.51 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.44 %
Ba 493.408 nm % RSD <1.0 0.46 %
Detection Limits : Axial Tl  190.080 nm 3(sd) 4.04 ppb
As 193.696 nm 3(sd) 3.58 ppb
Pb 220.353 nm 3(sd) 1.90 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 47.72 ppb
Zn 213.856 nm 3(sd) 1.02 ppb
Mn 257.610 nm 3(sd) 0.68 ppb
La 379.478 nm 3(sd) 1.43 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.36 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 58.36
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 13.26
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WO0-01981290/2023

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023

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 PerkinEImer 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:
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC=TISI-TIS 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.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOQOD

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

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

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 :

Approved by :

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
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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



teste
Rectangle


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 5018141230
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
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