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RECALIBRATION
DUE DATE:

Movember 19, 2022

Calibration Certification Information
Cal. Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 K
Operator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 0068
Vol. Init Vol. Final Avol, ATime ap AH
Run {m3} {m3) {m3} {min} {mm Hg) {in H2Q}
1 1 2 1 1.4160 3.2 2.00
2 3 4 i 0.9970 6.4 4.00
3 5 [ 1 0.8890 7.8 5.00
4 7 8 1 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Pa )( Tatd )
Vstd Qstd '\/AH( Pstid/\ Ta Qa A H( Ta/Pa )
(m3) {x-axis) {y-axis) Va {x-axis) {y-axis)
1.0140 0.7161 14271 (.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 09832 t.4066 1.7551
m= 1.99331 m= 1.24818
QSTD b= -0.00049 QA = -0.00030
r= 0.99999 F= 0.99999
Calculations
Vstd=|AVoi((Pa-AP)/Pstd)(Tstd/Ta) Vas={AVol{(Pa-AP)/Pa}
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd _
Qstd= 1/m (( AH -5 ) T ))-b) Qa= 1/m ((,fAHi TafPa))-b)
Standard Conditions
Tstd: 298.15 = RECALIBRATION
Pstd; 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading [mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {*) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m; slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www. tisch-env.com

TOLL FREE: {877)263-7610

FAX: (513}467-900%
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tach Site ID : Rangkok Date : 1-Aug-22
ITEM : TSP Serial No: {No.27 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 293.0
Average Press. (mm Hg) : 75¢.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.99331
Model ;: TE-5025A Qsid Intercept : -0.00049
Serial# : ooss Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Endicate IC
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12,00 1.738 60.0 60.00 Slope : 34.5708
2 9.40 1.538 54.0 54,00 Entercept: 1.0693
3 7.20 1.3486 S0.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ; of Observations: 5
Calculations
Qstd = 1/m[Sqri{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By — Ta— ¢

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K}

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K - R
Pstd = 760 mm Hg Approve By : ] v’L‘( &»CL‘G\)

For subsequent calculation of sampler flow: v
1/m{(N[Sart(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration erifice has been certified within 12 months of use

e r———————_—

Thai Environmental Technic Limited 1f6 Soi Ramkhamhaeng 145 KhwaengfKhet Saphan Sung Bangkok 10240 Thailand
o Tel 1 +66{012373-7795(Au0) Fax : +66/012373-7979 « admin@tet1995.com « www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID ! 2angkok Date: 1-Aug-22
ITEM : TSP Serial No: (No.33 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Cotrected Pressure (mm Hg) ! 760.0
Temperature ("C) : 25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (*C} : 32,6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.95331
Model: TE-s5025A Qstd Intercept : -0.00049
Serial# : 00638 Calibration Due Date : 15-Nov-22

Calihration Information

Plate or ORIFICE Qstd indicate Ic
Test # (in H,O) {(m3/min} (CFM) (corrected) Linear Regression
1 12.30 1.760 60.0 60.00 Slope: 33.7194
2 9.80 1.571 54.0 54.00 Intercept: 1.55¢65
3 7.40 1.365 50.0 50.00 Corr, Coeff: 0.5932
4 5.20 1.144 40.0 40.00
5 3.00 0.869 30.0 30.00 F of Ohservations: 5
Calculations
Qstd = 1/mfSqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =][Sqri{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1€ = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By _— =

b = calibrator Qstd intercept
Ta = actual femperature during calibration {deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K :
Pstd = 760 mm Hg Approye By ' ?'\q&,og\.crt‘ B
For subsequent calculation of sampler flow: </

1 m{({I)[Sart(298/Tav){Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 moenths of use

Eaaaeeee——— e e e ]

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel: +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tetiv9s.com » www.teti995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22

ITEM: TSP Serial No: {No.38) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 2¢58.0
Average Press, (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (*C) : 32,2 Average Temp: (Deg K) : -

Calibration Orifice

Make ! Tisch Qstd Slope : 1.99331
Model : TE-50252 Qsid Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Iic
Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope: 35.52364
2 92.00 1.505 54.0 54.00 Intercept: 0.2642
_ 3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.59%09
4 5.00 1.122 140.0 40.00
5 3.00 0.869 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sgrt(H20{Pa/Pstd)}(Tstd/Ta)}-b] m = sampler slope
IC =1[Sgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = correcied chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By — T ¢

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K = .
For subsequent calculation of sampler flow: 4
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thaf Environmental Technic Limited 1/6 Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
s Tel @ +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com » wwwv.tet1995,com
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High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmemtal Tech

ITEM : TSP

Site ID : Bangkok

Serial No: (No.12 )

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature {°C) : 25.0

Average Press. (mm Hg) : 754.5

Average Temp ("C} : 32.8

Date: 1-Aug-22

Calibrate By : Pipat

Corrected Pressure {mm Hg) : 760.0
Temperature (deg K) : z98.0

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-50252

Sevial# : voss

Qstd Slope

Calibration Due Date

$1.99331
Qstd Intercept :
I 19-Nov-22

-0.00049

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H.0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope ; 34.754¢€
2 5.20 1,522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr, Coeff: 0.9827
4 5.00 1.122 40.0 40.00
5 3.00 0.86% 30.0 30.00 t of Observations: 5

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd){Tstd/Ta))-b]

IC =I[Sqri{Pa/Pstd){Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response
I = actual chart respanse

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K
Pstd = 768 mm Hg

For subsequent calculation of sampler flow:
1/m{{D{Sqrt(298/Tav)(Pav/760)]-h)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Ehvirenmental Technic Limited

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

< L

.Pfu&,cﬁ.,ai E’
J

1/6 Soi Ramkhamhaeng 145 Khwaengf/Khet Saphan Sung  Bangkok 10240 Thailand
a Tel - LARIMII7I-77007 A1bmY Fay © +AAMMII177-70740 » Adminflitet1905 Fam = wane 1641935 Fam
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date ;: 1-Aug-22
ITEM: TSP Serial No: (No.25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Carrected Pressure {mm Hg) : 760.0
Temperature (*°C) : 25.0 Temperature {(deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
AverageTemp (°C) : 32,1 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.92331
Model : TE-50253 Qstd Intercept : -¢.00029
Sarial# : 00638 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,O) {m3/min) {CFM) {corrected) Linear Regression
1 12.20 1.753 §0.0 £0.00 Slope: 34.0904
2 9.40 1.538 54.0 54.00 Intercept: 1.6064
3 7.20 1.346 50.0 50.00 Cori. Coeff: 0.9915
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqirt({Pa/Pstd)}(Tstd/Ta}] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By PR

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calfbration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : ?(‘.{&Lﬁw B
For subsequent calculation of sampler flow: v
1/m{{D[Sqrt(298/Tav}(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 menths of use

e —————— e ——

Thai Environmental Technlc Limited 1/6 Soi Ramkhamhaeny 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
m Tal « LAAINYITFILZ?T0G  Anbnd Fav ¢+ LARMYI272.707G a adminfitat 1005 rAarm & wnsiw b1 005 Fam
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High Volume TSP& PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : FM1LO Serial No: (No. 22 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
AverageTemp (*C) 1 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make ;: Tisch Qstd Slope 1 1.99331
Model : TE-50258 Qstd Intercept : -0.000459
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # {in H,Q) {m3/min) (CEM) {corrected) Linear Regression
1 12.20 1.753 62.0 62.00 Slope: 36.1714
2 9.60 1.555 56.0 56.00 Intercept: 0.0348
3 7.40 1.355 52.0 52.00 Corr. Coeff: 0.9910
4 5.20 1.144 12.0 42.00
5 3.00 0.869 30.0 30.00 F of Observations: S
Calculations
Qstd = 1/m{Sqrt{H20(Pa/Pstd)(Tstd/Ta})-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : = &

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K

f-]_)‘.

For subsequent calculation of sampler flow:
1m{(1)[Sqrt(298/Tav)(Pav/760}]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Enviranmental Technic Limited 1/6 5S0i Ramkhamhaang 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
w Tel: +66{0)2373-7795(Auto) Fax : +66{0)2373-797% « admin@tetif9S.com » www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

ITEM: PM10O

Serjal No :

Site ID : Bangkok

{(No. 13 }

Site Conditions

Barometric Pressure (mm Hg) : 750.00

Temperature (*C) 1 25.0

Average Press. (mm Hg) :
Average Temp {°C) :

Date : 1-Aug-22

Calibrate By @ Pipat

Corrected Pressure {mm Hg)
Temperature {(deg K) : 238.0

Average Temp: (Deg ¥) ! -

Calibration Orifice

P 760.0

Make : Tisch
Model : TE-S50252
Serial# : o068

Qstd Slope
Qstd Intercept

Calibration Bue Date

1 1.99331

-0.00049

I 193-Nov-22

Calibration Information

Plate or ORIFICE Qstd Endicate IC

Test # (in #,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.753 0.0 60.00 Slope : 33.2885
2 9.60 1.555 54.0 54.00 Intercept: 1.6379
3 7.40 1.365 50.0 50.00 Corr. Coeff: 6.9939
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 f of Observations: 5

Calculations

Qstd = 1/m[Sart(H20(Pa/Pstd)(Tstd/Ta})-b]

IC =I{Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K}
Pa = actual pressure during calibration {(mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg
Far subseguent calculation of sampler flow:
Ym({D[Sgri(298/Tav)(Pav/760)])-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

m = sampler slope
b = sampler intercept
I = chart response
Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

Thai Environmental Technic Limited

= k.

o

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tl : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com » www tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID ; Bangkok Pate : 1-A2ug-22

ITEM : PM10 Serial No: (Ne. 21 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature {(deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp ("C) : 30,9 Average Temp: (Deg K : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.93331
Modei: TE-5025A Qstd Intercept : -0.00045
Serial# : coes Calibration Due Date : 19-8Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) {CFM} {correcied) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 32.4006
2 §.20 1.522 54.0 54.00 Intercept: 1.6930
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0,.5894
4 4.80 1.099 40.0 40.00
5 3.00 0.869 30.0 30.00 f of Obsearvations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actua!l chart response
m = calibrator Qstd slope Calibrate By : PPy

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K ~
Pstd = 760 mm Hg Approve By f ;MZ’ b

For subsequent calculation of sampler flow:
1/m{(DSqrt(298/Tav){Pav/760)1-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 146 50i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel @ +66{0)2373-7799(Auto} Fax : +66(0)2373-7979 » admin@tet1995.com » www.tet1955,.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date : 1-aug-22
ITEM : PM10O Serial No: (No. 25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 2580
Average Press. (mmHg) : 754,5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.4 Average Temp: (PegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1,59331
Model : TE-50252 Qstd Intercept : -0.000458
Serial# : ooés Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope : 34.0904
2 9.40 1.538 54.0 54.00 Intercept: 1.6064
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 i of Observations: S
Calculations
Qstd = 1/m[Sart(H20(Pa/Pstd){Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By Py 4

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K}

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : WQ{S{ ‘i\fmf P?
For subsequent calculation of sampler flow: v
1/m{{1){Sart(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e ———————————— e . A .S,

Thai Environmental Technic Limited 1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com « www.tet1995.com
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V3PN maldadunaasnlng ne

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID ! Bangkok bate: 1-Aug-22
ITEM: PM10O Serial No: (No. 18 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure {(mm Hg) : 760.0
Temperature ("C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 75¢.5 Corrected Average(mmHg} : -
Average Temp {"C}) : 30.8 Average Temp: (Deg K) @ -

Calibration Orifice

Make : Tisch Qstd Slope ; 1.99321
Model : TE-50252 Qstd Intercept : -0.00049%
Serial# : o0&s8 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) {CFM) {corrected) Linear Regression
1 12.20 1.753 60.0 €0.00 Slope : 34,2468
2 9.20 1.522 54.0 54.00 Intercept: 1.8407
3 7.00 1.328 50.0 50.00 Corr. Coeff : 0.5883
4 5.00 1.122 40,0 40.00
5 3.00 U.869 0.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperaiure
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd siope Calibrate By e e <

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {(mm Hag)

Tsid = 298 deg K -

Pstd = 760 mm Hg Approve By 7 \%{::‘VC/{W B
For subsequent calculation of sampler flow:

1/m{(D)[Sqrt(298/Tav){Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/fKhet Saphan Sung  Bangkok 1024G Thailand
s Tel 1 +66{0)2373-7799(Autn) Fax : +66(0)2373-7979 » admin@tet1995.com » www.tet1995.com






ALTISTRH NSC-TISETIS 17025
CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-66/0197 MTC No. EEL. BP. 60/0166

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok 10240.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : Tenmars Relative Humidity (50 + 15) %

Model : TM-100 Ambienf Pressure  : (101.325 £ 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

]

- Measuring Amplifier Bruel&Xjaer 2636 S/N 1537484,

. Programmable Attenuator Tamagawa TPA-303A $/N OF 2214,
. Digital Multimeter Agilent 34401 A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

. Audic Analyzer Keithley 2015-P S/N 4106495,

o I o L, S U ¥

. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique,

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International Systein of Units through the National Institute of
Metrology {Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt ;10 Jan. 2023

Date of Calibration : 16 Jan. 2023 1/ SW

The resulis relaie only to the iterns tested/calibrated or value assigned.
Advertising the Report/Ceriificate and publicity of the results except in full are prohibited unless written permission is obtained from the governcr of TISTR.

FIM.BL.MTC.002 Rev.d

Head Cffice Office/Laboratory Office

35 Mu 3 Tambon khlong Ha, Amphoe Khlong Luane,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Read, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thatand

Tel. {66} G 2577 9000 Tel, (66} 0 2323 1672-B0 ext. 115, 114 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. {66) 0 2323 9165 Fax, {66) 0 2579 3592

E-mail : rurnpai@tisir.orth Websitewwaw tistr.orth E-rmnail : micgtistr.orih Eemail 1 sumatee@tistronth
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0197

MTC Neo. EEL. BP.  60/0166

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz

Acoustic Output in dB re 20p1Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Leve] (dB) {dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.26 0.26 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz} TIEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Unecertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustinent.

2. The calibrator pressure correction was not inciuded.

3. The microphone volwme correction was not included.

Date of Calibration 1 16Jan. 2023

ZJ’ﬁ/

The results relate only to the iterns tested/calibrated or value assignad.
Advertising the Report/Certificate znd pulilicity of the results except in full are prohibited uniess written permission is obtained from the governor of TISTR,

Head Office

35 hu 3 Temben Khtong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. {56) 0 2577 9000
Fax. (66) 0 2577 2009

Office/Laboratory

Tel. {66} 0 2323 1672-80 ext.
Fax. [66) O 2323 9165

E-mail : rurmpaigtistr.onth YWebsitenveavtistrorth E-mail : mitc@tistr.or.th

Soi iC, Bangpoo Industrial Estate, Sukhumwit Road,
Arnphoe Muang, Changwat Sarmutprakan 10280, Thailand

115, 116

Office

FIMBLMTC.002 Rev.d

196 Phahoryothin Road, Chatuchak, Bangkok 10200,

Thailand

Tel {66} 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) ( 2579 B592
E-mail ; sumalee@listr.orth
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CALIBRATION 0137

Request No.

21-66/0197

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNCLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 60/0166
Nominal Qutput of Unit Under Test =114 dB re 201Pa at 1000 Hz

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Type

Standard Microphone

Measured Sound Pressure Tolerance limit

[EC60942:2003 Class 2

Deviated value| Uncertainty

Level {dB) (dB) (dB)

1/2 uch Bruel&Kjaer 4180

113.96 -0.04 +0.10 10.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180 985.1 -14.9 +1.5

+2.0%
3. Total Distortion R

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.60 +0.60 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone voluime correction was not included.

Calibrated by .

(Mr.Weerachai Deechaivae)

Date of Calibration

Date of Issue

Approved by .

&
detiETa
Electrical and Electronic Standards Laboratory

16 Jan. 2023 Industrial Metrology and Testing Service Centre

18 Jan. 2023 Ref : 2011266011000062001

End of Certificate 3/3

The results relate only to the items testad/calibrated or value assigned.

Advertising the Repert/Certificate and publicity of the results except in futl ars prohibited unless written permission is otained fram the governor of TISTR.

Head Office

35 Mu 3 Tamben khlong Ha, Amphoe Khlong Luane,
Chanegwat Pathumthani 12120, Thaitand

Tel. (66) 0 2577 900G
Fax. (66) O 2577 9009

E-mail : rurmpai@tistr.onth Websitensrans tistr.or th

FM.BLMTC.002 Rev.d
Office/Laboratory Office
Soi 1C, Bangpoc Industrial Estate, Sukhumvit Road, 196 Fhahonyothin Road, Chatuchak, Bangkok 10960,
Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel. (66) 0 2323 1672-80 ext. 135, 116 Tel. (6610 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax. (66) 0 2579 5592
E-mail @ mtedtistr.orth E-rnail : surmalee@tisir.orth
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Sound Level Meteyr Calibration Report

Equipment Type : Sound Level Meter Calibration Date D 24-May-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard  JEC 60942 Temperature (23+3)°C 25 ¢
Accuracy 1 94.0 £0.3 dB and 114.0+0,5 dB Relative Humidity(50x15%) :  35p0 % RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. : 181203570
: Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
tem ] P o = =L
Brand Model | Serial NO.{ Acoustic dB 3Nl | n¥w 2| afan 3| e = dB +dB Calibrate
84.0 94.1 94.1 94.1 94.1
41 ACO 6226 130127 94.0 0.1 PASS
1140 114.0 | 1140 | 1140 | 114.0
24.0 938 938 38 93.8
42 ACO 6226 130128 94.0 0.2 PASS
114.0 113.7 13.7 | 1137 | 1137
94.0 93.7 93.7 93.7 93.7
43 ACO 68228 130129 94.0 0.3 PASS
1140 1137 1137 § 1137 | 113.7
94.0 94.1 94.1 94.1 241
44 ACO 6228 130130 94.0 01 PASS
114.0 114.1 1141 i14.1 114.1
94.0 94.1 94.1 94.1 94,1
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.1 114.1 1141 1141
94.0 93.9 93.9 939 93.9
48 ACO 6236 112029 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
84.0 94.2 94.2 942 94,2
47 ACO 8236 152073 94.0 0.2 PASS
114.0 1141 1141 114.1 1141
94.0 93.9 93.9 93.9 93.9
48 ACO 6238 152074 94.0 GA PASS
114.0 114.0 | 1140 [ 1140 | 114.0
94.0 94.0 94.0 94.0 94.0
49 ACC G236 152075 94.0 0.0 PASS
114.0 114.0 M40 | 1140 | 114.0
94.0 94.0 94.0 940 |- 94.0
50 ACO 6236 152076 84.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 114.0

Calibration By

Approve by CF}?Q& bﬁw’ '_fz,
4

Thai Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

« Tel: +66{0)2373-7799(Auto) Fax : +66{0)2373-7979 « admin@tati5995.com e www.ket1895,com
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Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 24-May-2023
Calibratar : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0  mmHg
Standard - [EC 60942 Temperature (23+3)°C 5 °C
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(3)£15%) . 500 % RH
Frequency cat 1,000 Hz 1% Pued Bate of Calibrate 30-June-2023
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjust Deviation | Result
tem = o = w = ]
Brand | Model | Serial NO.| Acoustic dB | nfaftl | a3 2| a¥an 3| maw +dB £dB | Calibrate
94.0 24.0 94.0 84.0 84.0
51 ACC 6236 152077 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 114.0
94.0 94.1 94.1 94.1 841
52 ACO 6226 150142 94.0 0.1 PASS
114.0 114.0 1140 § 114.0 114.0
94.0 94.1 94.1 94.1 84.1
53 ACO 8226 180095 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 941 94.1 94.1 94.1
54 ACO 6228 160096 940 0.1 PASS
114.0 1141 114.1 114.9 114.1
94.0 94.2 94.2 94.2 94.2
55 ACO 6226 160097 94.0 0.2 PASS
i14.0 114.1 114.1 1141 114.1
94.0 941 94.4 94 1 94.1
56 ACO 6226 160098 940 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
84.0 93.9 93.9 93.8 93.9
57 ACO 6226 160099 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 1_13.9
94.0 94.1 94.1 94.1 94.1
58 ACO 6226 160143 940 0.1 IPASS
114.0 114.1 1141 1141 1141
94.0 83.8 93.8 93.8 93.8
59 ACO 6226 160203 84.0 0.2 PASS
114.0 113.3 113.8 | 1138 113.8
94.0 94.0 94.0 94.0 94.0
60 ACO 6226 160204 94.0 0.0 PASS
1140 114.0 1140 | 1140 | 114.0
Calibration By
Approve by /'QC.C-LOJ ‘B
7

Thai Environmantal Technic Linited

o Tel 1 +66(0)2373-7799(Auto) Fax : +B66(0)2373-7979 « admin@teti995.com « www ket1995,com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGEOK 10250
TEL.0-2717-3000-27 FAX. 0-2719-D48d
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CALIERATION 0008

Cert.No.:
* 20 2o L] Page.: :-:_
Certificate of Calibration :
,
Equipment ; pH Meter
Manufacturer : Horiba
Model : LAQUA-PH1300
Serial No. : BO6DOO12
ID No.: -
& Condition As-Received: Used ltem
r'; Received Date : 11 July 2022
f”’ Calibration Date : 11 July 2022
i Reference : 2207-02430C-7
il :
“h Submitted by : Thai Environmentat Technic Limited %
B 1/6 Soi Ramkhamhaeng_ 145 7z
i{!; Khwaeng/Khet Saphan Sung, 1\,,1
f«i Bangkok 10240 W,
:é;} Calibration Place : Laboratory (Thai Environment Technic Limited) {fj ;
i Ambient Temperature : {262 - 25.4) °C 'f
S Relative Humidity : (50.8 - 51.3) % [/
iﬁ Calibration Procedure : In - house method : l':
K] - CP-OCH2 by direct measurement with standard ?9(
iig‘ voltage calibrator and direct measurement u’
i with certified reference material (CRM) 5
i%j} Calibrated by : Krisda Maiee 4
i} Approved by : MM . i
%fjg / Approved Signatory 5 i
= .
g; { /) Malee Butkruea e
gj} ( ) Saithip Meangmai [*K
e ¥
i Issue Date : 19 July 2022 ¥
;'\, The Uncertainties are for a confidence probability of approximately 95% ‘i
f‘% Tl;is ceritficate may not be reproduced other than in full, except with the prior writien ';:3
jr Approval of the head of Corperate Services 3 : Equipment Calibration and Testing Services. ?’f‘
. anfl
£ t:::‘? s %39 ?i
[ S _ FERR
P e e D e T e Y e N T e L e R S TR S e R e R e i
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Cert. No.: 22CHO410
Page.: 2o0f2
Condition of this calibration result
1. Reference Standard instrument -

Instrument Serial No. iD No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RCO098 21E3245 07 Qct 2022
2) Digital Thermometer - 130RC112 21T2118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metroiogy (Thailand}, NIMT )
2. Cerfified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No, Exp. date 2

pH 1.681 CPA chem 754027 ' 28 Jun 2023

pH 4.008 CPA chem _ 794120 14 Feb 2024 o

pH 6.866 CPA chem 754029 28 Jun 2023 ol
pH 2.181 CPA chem 766823 04 Sep 2022
*pH 12.44 Hach Lenge GmbH . C02796 15 Dec 2022

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

Calibration Resuits B
Function : mV Measurement ¢
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal Standard _ Uncertainty of Coverage
Calibraticn Value Voltage Actual Reading Measurement factor -
input { +mV) k
pH my mV pH
pH Meter 1.680 . 31473 3147 1.694 0.058 2.00
S/N.: BOGDO012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 ¢.0 7.000 0.058 2.00
9.180 -128.97 -128.9 0.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 . 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

Unit Under Standard pH Actual pH |ActuaimV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
| (mV) R k
pH Electrode 1.681 1.681 295.6 0.0050 200 .
S/N.: 9XOMO055 4.008 4.007 159.9 0.0647 2.00 -
6.866 6.866 6.9 0.0084 2.00 ;
9.181 9.181 -130.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

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 %.
-g0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

53474 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGEOK 10250

TEL.0-2717-3000-24  FAX.(0-2719-9484

Cert.No.: 22CH1490

: - 3 Page.: 1 of
Certificate of Calibration age.: 1 of 2

Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. ; 2855003
ID. No. : -
Condition As-Received: Used ltem
Received Date : 27 October 2022
Calibration Date : 31 Gctober 2022
Reference : 2210-0875WSC-3
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240
Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 = 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by

using Formazin standard solution
Calibrated by : Walalak Sirithean

Approved by : m .

Approved Signatory

(./) Matee Butkruea
{ ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date ; 1 November 20272

The Uncertainties are for a confidence probability of approximately 95%.

Thix certificate may nol be reproduced other than in full, except with the prior wrinen

approval of the bewl of Catibration and Testing Equipment Services.

A 0009939



Cert.No.: 22CH1490

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through
Technology Promotion Association (Thailand-Japan).
instruments Serial No. 10 No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECO10 22H1313 12 June 2023
2) Electronic Balance B134206712 140RC007 22MM181 22 Feb 2023
2. Standard Material ; The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
HIMEDIA 0000493947 99.65%

1) Hexamethylenetetramine

2) Hydrazinium Suifate HIMEDIA 0000522014 99.40%

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

Calibration result
Performing three - Formazin suspension standard curve by using 20,100,500 NTU

Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£ NTU) k
G.1 0.18 0.026 2.06
20 20.1 0.39 2.00
100 100 0.74 2.00
800 799 2.1 2.00
Remark - UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

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 %.
-olo-

Wi, -
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TECHNOLOGY PROMOTION ASSOCIATION (FTHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALTBRATION AND TESTING SERVICES
534i4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG BANGKCK 10250

TEL.0-2717-3000-29  FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID Ne.:

Submitted by :

l.ocation :

Received order :
Calibration Date :

Ambient Temperature ;
Relative Humidity :

Calibrated by :
Approved by :
( yPomthippa Tameyakul

{ ¥) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

LARF AL
R 'ﬂ’// .

A

Gert.No.:
Pags.:

Electronic Balance
Mettler Toledo
AB204
1118392227
TET.LAB.BALD1

Thai Environmentai Technic Limited
1/6 Soi Ramkhambaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Reom

10 April 2023
11 April 2023

15°Cto 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Mol -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certtficate may not be reprodyced other than in Tull, except with the prior writlen

Approval of the head of Corporate Services I : BEquipmant Calibration and Testing Serviees,

CALIBRATION DODE

23MM160
1of 3

A 0053464




Equipment ; Electronic Balance _ Cert.No.: 23MM160
% Condition As-Received :  Used ltem Page: 2 of 3
-+ Reference ; 2304-01460C-12

Procedure used -
Calibration were conducted using in-house calibration procedure CP-QB®1 according to direct
- measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:~

Instrumenis Mode] Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2} 15884 24063 70RCO07 MM-G010-22 20 Jan 2024
- 2. This certificate is valid only to the item calibrated on date and place of calibration.
* 3. This result of cafibration was made on requested at the point specified by customer.
"+ 4, This certificate Is not certified for any commercial transaction.
. 5. This certification is traceable {o the international System of Unit.
- Result of calibration { ) Without Adjustment (* ) After Adjustment by External Calibration
: Range capacity : 0 g o 210 g Resolution 0.0001 g

"t Before Adjustment ;
Balance Measurement Coverage
Applied Weight Reading Corraction Uncertainty Factor
(9) (9) (9) (tmg) (k)
100 90.9982 +0.0018 0.18 2.00
290 199.6965 +0.0035 0.29 2.00
- After Adjustment :
1. Determination of the standard deviation of weighlng machine (n=10})
Applied Weight Standard Deviation
(g) of Reading {g)
100 0.00007
200 0.00007

a 1158499




. Equipment : Electronic Balance Cert.No.: 23MM160

. Condition As-Recelved :  Used ltem Page: 30f 3
: Reference 2304-01460C-12 o
i Result of calibration OYPENLYBE
2. Effect of off center loading ! d alle
A mass of 100 g was placed to various position on the pan. D P 2N ‘@o
The weighing machine reading error obtained is given in the table Front Froni Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} {9) (g) {g) (g) {9}
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) {g) (2mg) (k)
Unload 0.0000 0.0000 0.14 211
0.01 0.0100 0.0000 0.14 2.11
0.1 0.1001 -0.0001 0.14 2.11
0.5 0.5000 0.0000 0.14 2.1
1 1.0001 ~0.0001 0.14 2.1
5 5.0000 0.0000 0.14 2.1
10 9.9999 +0.0001 0.14 2.1
25 24,9998 +0.0002 0.15 2.07
50 49,9998 +0.0002 0.16 2.05 I
100 89.9999 +0.0001 0.18 2.00
200 200.0000 0.0060 0.29 2.00 e

. 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 %.

~-g0o-
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MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : U3t masindanadenine

a_ 4t
PINGA

Address :

1/6 S5 1R IS 145

Period

HURHTSWIHEY LURaewiug

NFANHURTHAS 10240

Date Tested:
Recommendation Recertification

Recertification Due:
Date Last Certified:

April 3, 2023

B Months
October 3, 2023
October 4, 2022

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

User Name: Khun Nattapong Visit Number: 10f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL. SERIAL NUMBER

QPTIMA 8000 078N1310024C

S10

CALIBRATION NUMBER

PART NUMBER
NOBS-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS
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PerkinEler Ltd. 280 Sai 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



' ) W0-02273746/2023

Perkini:ira”
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

1. MECHANICAL. CHECKS

A, Inspect and clean all fans and filters.

L S

B. Inspect and replace as necessary, all torch compoenents including the RF ¢oil,

=

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

D. Adjust water and gas pressure regulator settings.

x

E. Inspect and leak check pneumatics drawers.

=

HEBEHE
N

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A, Inspect and clean all optical components. K

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

[R][5]
=

C. Recheck opticat alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

2][3]
i =

B. Flush out the chiller every six months.
4. PERFORMANCE CHECKS

A, Torch View Alignment,

2][2]
oy

-

B. Wavelength Calibration.

Page 2 of 4
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Perkin:i

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-02273746/2023

OPTIMA 8000
SERIAL NUMBER ; 078N1310024C DATE TESTED : April 3, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193,696 nm <0.009 0.00702

Ni 231,604 nm =0.011 0.00790

Ni 341.476 nm =0.M5 001192
Spectral Resolution : VIS Ba 455403 nm <0.020 0.01500
Precision

Zn 208.200 nm %RSD <1.0 0.58

Mg 280.271 nm %RSD <10 0.28

Mg 285.213 nm %RSD <10 0.39

Ba 455.403 nm % RSD <10 0.39
Detection Limits : Axial As 193.698 nm 3(SD) pph 4.26

Se 196,026 nm 3(SD) ppb 2.87

TI 190,801 nm 3(SD) ppb 3.73

Pb 220.353 nm 3(SD) ppb 11.48
Detection Limits : Radial As 193.696 nm 3(SD) ppb 2.60

Zn 213.857 nm 3{SD) ppb 0.26

Mn 257.610 nm 3(SD) ppb 1.49

La 379.478 nm 3(S0) ppb 0.12

Ba 455,403 nm 3(SD) ppb 2.86

Ba 493.408 nm 3(SD) ppb 864
BEC : Axial (1B X 1000041S-I18) Mn 257.610 nm =30 ppb 15.70
BEC : Radial (1B X 1000)(S41B) Mn 257.810 nm < 30 ppb 23.80
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Perkini:iroes
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
l:l does not meet

the PerkinElmer Specifications listed on this cerificate,

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service DepartmeptPerkinElmer Ltd.

S5 wS LA

{ iphan Promlumda )

Authorized Reprasentative :

Service Engineer
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Method: DLRL-Cal Page 1 Date: 3/4/2566 10:55:10

Align View XY Axial for amalyte Mn 257.610

K-position Y-position Intensity
-2.0 15.0 2820926.2
=1.6 15.0 4117205.6
~1.2 15.0 5581541.7
-0.8 15.0 £990827.7
-0.4 15.0 8176328.5

0.0 15.0 2075098 .4
0.4 15.0 8960265.5
0.8 15.0 B350445.5
1.2 15.0 74670539, 0
1.6 15.0 6255831.1
2.0 15.0 5030353.2
0.0 10.0 159365.8
0.0 10.5 241214.9
0.0 11.0 4463091
0.0 11.5 964275.3
0.0 12.0 1654518.8
0.0 12.5 2781326.3
0.0 13.0 4117574.4
0.0 13.5 5863526.6
0.0 14.4 7007618.7
0.0 14.5 B248682.5
0.0 15.0 89153533.6
0.0 15.5 8830206.3
0.0 16.0 B476274 .2
0.0 16.5 7574239.7
0.0 17.0 5816533.5
0.0 17.3 4806622.1
0.0 18.0 3470213.6
0.0 18.5 2459999.5
0.0 1%.0 14097%8.3
0.0 13.5 836888.1
0.0 20.0 457127.2
-0.8 15.0 7399406.7
-0.4 15.0 8255530.6
0.0 15.0 8767341.7
0.4 15.0 8902714.8
0.8 15.0 8341631.7
0.4 13.0 4448485.6
0.4 13.5 5980471.5
0.4 14.0 7305087.4
0.4 14.5 8079824.9
0.4 15.0 9038053.5
0.4 15.5 89656442
0.4 16.0 B519954.3
0.4 16.5 7478375.8
0.4 17.0 5956440.9

3/4/25%66 10:51:07 aligned for analyte Mn 257,810
X viewing position set to 0.4 mm having Peak intensity 9038053.5 for 2xial wviewing
Y viewing position set to 15.0 mm having Peak intensity 9038053.5 for aAxial viewing

ARlign View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.0 23032.5
-6.5 15.0 27006.7
-6.0 15.0 35560.5
-5.5 15.0 57821.4
-3.0 . 15.0 90935.9
-4.5 15.0 136105.4
~4.,0 15.0 2066452
-3.5 15.0 299882.1
-3.0 15.0 428877.1
~-2.5 15.0 589771.2
-2.0 15.0 706184.3
~1.5 15.0 841150.2
-1.0 15.0 10159788.8
-0.5 15.0 1329407 .6

0.0 15.0 1381151.1
0.5 15.0 1426400.1
1.0 15.0 130%824.4



Methed: DLEL-Cal Page 2 Date: 3/4/2566 10:55:10

1.5 15.0 1095234.2
2.0 15.0 784376.5
2.5 15.0 574061.3
3.0 15.0 437455.8
3.9 15.0 324105.7
4.0 15.0 264022.3
4.5 15.40 183005.6
5.0 15,0 117089.2
5.5 i5.¢ 70743.1
6.4 15.40 40927.8
6.5 15.¢ 27379.1
7.0 15.0 208632.3

3/4/2566 10:34:00 aligned feor analyte Mn 257.610
¥ viewing position set to 0.5 mm having Peak intensity 1426400.1 for Radial viewing




Method: DLRL-Cal

1 Date: 3/4/2566 11:33:00

Method Loaded
Method Name: DLRL-Cal
IEC File:

Method Description:

Method Last Saved: 5/4/2565 10:58:28
MSF File:
C8000-Calibration for latar teast

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Rnalyst {(Original)
Initial Sampls Wt:

Dilution:

Wash Time:

TET

Autosanpler Location:
Date Collected: 3/4/2566 11:18:12
Data Type: Reprocessed on 3/4/2566 11:32:52

Initial Sample Vol:
Sampla Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 187.0 kPa 0.50 L/min
Mean Data: Calik Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dav. RSD Conc. Units
As 1893.696 96.5 [(0.00) ma/L
Zn 213.857 584.3 [0.00] mg/L
Mn 257.610 1401.8 {0.00) mg/L
La 379.478 352.7 [0.090] mg/L
Ba 455.403 25802.4 [0.00] mg/L
Ba 493.408 45750.3 [0.00] mg/L
Sequence No.: 2 Autosampier Location:
Sample ID: Calib Std 1 Date Collected: 3/4/2566 10:85:27
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Logged In Analyst {(Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
all 194.0 kPa 0.50 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Inalyte Intensity Std.Dev. R3D Cone. Units
As 193.696 13655.9 i5.0] mg/L
Zn 213.857 145844.9 1.0} mag/L
Mn 257,610 1615640.4 {1.0] ma/L
La 379.478 340770.3 [1.0] mg/L
Ba 455.403 839940.7 [0.1] mg/L
Ba 493.4408 633243.6 [0.1]1 mg/L
Calibration Summary
Analyte Stds. Eguation Intercept Slops Curvature Corr. Coef. Raslope
As 193.69¢6 1 Lin, Calc Int 0.0 2731 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 143800 0.00000 1.000000
Mn 257.610 1 Lin, Calc Int 0.0 1616000 0.00000 1.000000
La 37%.478 1 Lin, Cale Int 0.0 340804 0.00000 1.300000
Ba 455.403 1 Lin, Cale Int 0.0 83589000 0.00000 1.000000
Ba 493.408 1 Lin, Cale Int 0.0 6332000 a.o0000 1.000000
Sequence No.: 3 Autosampler Location:

Sample ID:
Analyst:
Logged In Analyst {(Original)
Initial Sample Wt:

IDL-RL {2% HNQ3)

TET

Date Collected: 3/4/2566 11:19:52
Data Type: Reprocessed on 3/4/2566 11:32:52

Initial Sample Vol:



Method: DLREL-Cal Page 2 Date: 3/4/2566 11:33:00

Dilutien: 3X Sample Prep Vol:
Wash Time:

Nebulizer Parameters: IDL~RL (2% HNO3)
Analyte Back Pregsure Flow
All 188.0 kPa 0.50 L/min

Mean Data: IRBL-RL {2% HNOG3}

Mean Corrected Calib, Sample
Analyte Intensity Cong. DUnits Std.Dev. Cone. Units Std.Dev. RSD
Bs 193.696 -32.0 -0.0 myg/L 0.00 -35.2 ng/L 2.60 7.40%
Zn 213.857 37.4 0.0 mg/L 0.00 0.7 pg/L 0.26 33.07%
Mn 257.610 475.9 0.0 mg/L 0.00 0.9 ug/L 1.49 168.85%
La 379.478 -36.3 -0.0 mg/L ¢.00 -0.3 ug/L 1.12 350.55%
Ba 455.403 26579.4 0.0 mg/L .00 8.5 ng/L 2.86 30.09%
Ba 493,408 -20688.9 -0.0 mg/L ¢.00 -9.3 ug/L 9.64 98.34%



Method: DLXL-Cal Page 1 Date: 3/4/2566 11:32:13
Reprocessing EBegun
Logged In Analyst: TET Technique: ICP Continucus

Results
Results
Results
Results

bata Set
Library
Data Set
Library

(original) : PM3APRZ23

{(reprocessed) :
(reprocessed) :

{original): C:\Users\Public\PerkinElmer\IPV\Results.mdb

Segquence No.: 1

Sampls ID: Calib Rlank 1
Analyst:

Logged In Analyst {Original)
Initial Sample Wt:

Dilution:

Wash Time:

TET

Autosampler Location:
Date Collected: 3/4/2566 11:23:46
Data Type: Reprocessed on 3/4/2566 11:32:04

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
A1l 188.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Enalyte Intensity Std.Dev. RSD Conc., Units
Tl 190.801 -113.3 [0.00) pg/L
As 193.636 285.4 [0.00) pg/L
Se 196.02¢ 99.46 [0.00] pg/L
Pb 220.353 1176.2 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 3/4/2566 11:295:24
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample ¥rep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
all 192.0 kPa 0.50 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 19454.6 [1000] ng/L
As 193.696 17563.5 (1000] pg/L
3e 196.026 4574.6 [500) po/L
Eb 220.353 31327.5 [500] wg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef, Reslope
T1 190.801 1 Lin, Calc Int 0.0 19.45 0.00000 1.006000
As 193.6%¢ Lin, Calc Int ~0.0 17.586 0.00000 1.000000
3e 196.026 1 Lin, ¢alc Int 0.0 9.149 0.00000 1.000000
Pb 220,353 1l Lin, Calc Int 0.0 £62.65 0.000040 1.000000
Sequaence No.: 3 Autcosampler Lecation:

Sample ID:
Analyst:
Logged In Analyst (Original}
Initial Sample Wt:

Dilution: 3X

Wash Time:

IDL-XL (2% HNQG3)

TET

Date Collected: 3/4/2566 11:25:37
Data Type: Reprocessed on 3/4/2566 11:32:04

Initial Sample Vol:
Sample Prep Vol:



Method: DLXL-Cal Page 2 Date: 3/4/2566 11:32:14
Nebulizer Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
ALl 198.0 kPa 0.50 L/min
Mean Data: IDL-XL (2% HNG3}

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Tl 120.801 35.1 2 ug/L 1.24 5 pg/L 3.73 68.95%
As 193.696 -14.0 -1 pg/L 1.42 -2 pg/L 4.26 177,97%
Se 196.026 -6.5 -1 pg/L 0.%¢ -2 pg/L 2,87 134.85%
Fb 220.353 -135.¢ -2 pg/L 3.832 -6 py/L 11.48 177.50%



Method: MnBEC Page 1 Date: 3/4/2566 11:32:34

Method Loaded

Method Name: MnBEC Methed Last Saved: 15/10/2563 10:51:07
IEC File: MSF File:

Method Description: CB000-XL and RL-Spee <or = 30 pg/L,Attn:Spec<or= S0pg/L

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 3/4/2566 11:17:14

Analyst: Data Type: Reprocessed on 3/4/2566 11:32:27
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)

Analyte Back Pressure Flow
All 187.0 kPa 0.50 L/min

Mean Data: IE (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conec. Units 5td.Dev. RED
Mn 257 XN 185358.1
Mn 257 RN 38181.6
Sequence No,.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 3/4/2566 10:57:10
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:27
Logged In Analyst {Original) : TET
Initial Sample Wt: Initial Samplea Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N0&9=-1B7%/10
Analyte Back Pressure Flow
211 194.0 kPa 0.50 L/min

Mean Data; IS (N0&9-1575/10

Mean Corrected Calib. Sample
Analyte Intensity Conec., Units Std.Dev. Cenc. Units Std.Deav. RSD
Mn 257 XN 11636268.0

Mn 257 RN 167%271.0
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Method: Resolution
Result: PM3APR23

Spectra

Sample ID: Res {N063-1579/10)

As 193.696-Res Rep: 3iNi 231.604-Res Rep: 3
11k : 240k
0_ .............................................. 0_ ..... _
; |
193.696 231.604
Intensity: 31528.3 Intensity: 199036.8
Conc: Conec:
1 2
Mi 341.476-Res Rep: 3!Ba 455.403-Res Rep: 3
240k T m
I S A R
I [ |
0| 0]
341.476 455.403
Intensity: 142636.8 Intensity: 3068264 .1
Conc: Conc:
3 4
3/4/2566 11:00:59 Page 1 WinLab



Method: Praecisisn Page 1 Date: 3/4/2566 11:12:20

Method Loaded

Method Hame: Precision Method Last Saved: 3/5/2554 12:31:51
IEC File: MSF File:

Method Description: C800C ~K=10- 1.0% RSD

Secuence No.: 4 Rutosampler Location:

Sample ID: RSD STD (M069-1579/10) Date Collected: 3/4/2566 11:02:43
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Val:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (NOE9-1579%/10)
Analyte Back FPrassurs Flow
All 195.0 kPa 0.50 L/min

Mean Data: RSD STD {N069=-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. R&D
Zn 206.200 493474.3 17093.12 3.46%
Mg 280.271 3275340.:% 2326€ .88 0.71%
Mg 285.213 156113.7 11109.46 5.66%
3a 455.403 7794526.3 B0474.,48 1.03%
Method Loaded
Method Wame: Pracision Method Last Saved: 3/4/2566 11:07:51
IEC File: MSF File:

Methed Description: CB000 -N=10- 1.0% RSD

Sequence No.: § Autosampler Location:

Sample ID: RSD STD (N0&9-1579/10) Date Collected; 3/4/2566 11:08:51
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol;

Wash Time:

Nebulizer Parameters: RSD STD {N069-1579/10)
Analyte Back Pressure Flow
&ll 196.0 kPa 0.50 L/min

Mean Data: RSD S$TD {ND&9-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conc. Units Std.Dav. RSD
Zn 206.200 3l5663.2 2880.08 0.56%
Mg 280.271 3404809.8 4346%2.63 0.28%
Mg 285.213 197460.0 175.34 0.39%

3a 455.403 8071203.2 31631.1% 0.39%



Method: Precision
Result: PM3APR23

Spectra

Sample ID: RSD STD (N089-1579/10)

Zn 206.200 Rep: 5iMg 280.271 Rep: 5
240k ! 1M
i
0 . 1] U E—
A i i
206,200 280.2T1
Intensity: 501635.4 Intensity: 3290687.2
Conc: Conc:
i 2
Mg 285.213 Rep: §iBa 455.403 Rep: 1
91k : M
"""""""""" I[ . I AP i
0] 0]
| H
285.213 455,403
Intensity: 190357 .4 Intensity: 7796556.6
Conc: Conc:
3 4
3/412566 11:06:54 Page 1 WinLab



PerkinElmer TruQ
| Atomnic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: NDG01578

Description: Multi-Element Standard
Matrix: 2% HNGs
Lot Number: 57.004CRX1 Centification Date:  NOV ~ ~ 2021

Expiration Date: MAY 3 (0 2923

* Instrumental Analysis using |CP Specirometer:

Analyte  Labeled Measured SRM Anaiyte Labeied Measured SRM
As S0.0 po/mL 301 Jofmi 3103a" Ni 10.0 pgfmlk. 10.0 po/mt. 313e*
K 50.0 ygfml.  50.3 pgfml 31412 Sr 10.0 pgimb 10.0 pgfmL 63"
La 10.0 pgfmb 10,0 pgfml 3127a* zn 40.0 gl 0.0 pgimi 3168a"
Li 10.0 pghal  10.0 pgiml 3129a* Ba 1.00 pgfml 1.01 pgfmL 3i04a"
Mn 100 pgiml 16,1 pgiml 33z g 1.00 pgfmL 1.01 pg/mi. 3131t
* - indicates NIST SRM + - indicates CRM (when NIST SR is not available)

Reference Multi; Lot# 2-B4MJ, 3-168MJ, 4-39M.J

Refer to side 2 for details of certification.

Balances are talibraied wilh weigit sefs traceabie to MIST.
We guarartee thal aur PerkinElmer TruQ Atomic Speclroscopy Standards are stabie and accurate io £0.5% of cerlified
concentration unlit the expiration date, provided the standards are kepl lighly capped and stored under normal labarstory
conditions. This value is the sum of cumulative errors associaied with the analylical determinations, pipetiing, and diluling ta final
velume. For these solutisns we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-iins
ed botlles. Al glassware used 1§ class A
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PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221
Description: instrument Calibration Standard 4

Matrix: 5% HNOs
Certification Date: MAY - 2022

Lot Number: 88-166CRY1
Expiration Date: NOV 3 B 2323

* [nstrumentzal Analysis using ICP Spectrometer:

Measured SRM Anzlyto lL.abeled Measured SRM
99.8 pofml 3103e Pb 50.0 pgfmi 49.9 pgfmb 3128
49.8 pgfmbL 3148

Anslyte  Labeled
As 100 ypfml
Ti 100 pgimlL 89.4 pgfml 3158* Se 50.0 pgfmlL

Cd 50.0 pgfrml 50.0 pgfmb 308"
. ingicates MIET SRM 1 - indicates CHRI (when NIST SRM is not available)
Reference Multl Lot 57-156CR 1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets raceshie to NIST.
Wae guaraniee thal our PerkinElmer Tru(d Atamic Speciroscopy Standards are slable and accurate io £0 5% of terified
eoncentration until the expiralion date, provided the slandards are kepl tightly capped and stored under riarmal laboratory
conditions. This valug is the sum of cumulative errors associated with the analylical determinations, pipetting, and diluting ¥ finat
volurne. For these solutions we uss high purity scids, ABTM Type | water (18 magohm double deionized), and leachied, triple-rms

ed bottles, Alf glassware used is class A,

' ) Certitving Officer: 7 * /?903”\1}4/{4
_ _ PerkiEImer, Inc.

H.5.4. ret: 1-203-925-4600
1.5.4. Tolt Fres: 1-80!]»?62-480
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Global Service Training Departiment

service Engineer Certilication

Wiphan Dromilumda

This is to certify that the above mentioned
PerkinFlmer representative has been trained to
service the instrument indicated below:

1ICP2208B Optima $300 & Optima AX/3X/7X00 Series

Instrucios: - o - Date: July 20, 2012

Geoif/Cook

Cerltified by:

{Manager, Clcbhal Fraining Operaticons}




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES BN S

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. D-2717-3000-27 FAX.0-2719-9484

KW
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Cert.No.: 22CHO625
Page.: 10f 3

Certificate of Calibration

Equipment :
Manufacturer :
Medel :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference ;

Submitted by :

Calibration Place :

Ambient Temperature ;
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( ./) Malee Butkruea
() Saithip Meangmai

()} Warakorn Lerngagtrakui

Issue Date :

Spectrophotometer
PerkinElmer
Lambda 365

365K9042909

Used item

91 November 2022
01 November 2022
2211-00010C-5

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)

{24.9-24.4)°C (On-Site)

(54 - 52 )% (On-Site}

In - house method

CP-OCH4 based on ASTM E 275-01

Uthen Kankawi

Waly. -

Approved Signatory

10 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert. No.: 22CHO625

Page: 203
Condition of calibration result
1. Reference Standard Material
Material Serial No. Certificate No. Due date

1. Absorbance Siandard set 39130 106269 10 Oct 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023
3. Wavelength Standard set 20829 94777 02 Sep 2023
4, Stray Light Standard set 32629. 9112980 03 Aug 2024

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

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northem Ireland
- National Institute of Standards and Technology (NiST), The United States of America

4. Spectral BandWidth : 1 nm

Scan Speed ; 30 nm

/iy

Calibration Resuits : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
of Reference Materiai BUC Reading Measurement Factor

{nm) (nm) (£nm) k

418,53 418.32 0.12 2.00
536.52 536.61 0.12 2,00
638.00 637.96 0.12 2.00
684.50 684.48 0.12 2.00
879.41 879.39 0.12 2.00

.

all3441l



Cert. No.: 22CH0825

Page: 30of3
Calibration Resulfs : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) { Abs) (tAbs ) k
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7095 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zera 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9956 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0027 1.0904 (.0028 2.00
Stray Light
* Straylight at
Readingat 280.05nmz0.11 nm
280.05 nm £ 0.11 nm
Abs 2.0728
%T 0.8299

Remark

- Each individual filter is measured against the smpty filter holder (blank) used to zero the spectrophotometer

- Cut-off wavelength of stray light reference material {Potassium lodide) at wavelength

- Result = Pass, If Absorbance > 2,00 Abs and Transmission < 1.0 %T at Wavelength

- *; Not NSC-ONSC Accredited

280.05 nm £ 0.11 nm
280.05 nm £ 0.11 nm

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

factor & , providing a level of confidence of approximately 95 %,

-000-

Waky,.

21134410






, METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

- Certificate Number : SPR22060133-5 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Sol Ramkhamhaeng 145, Khwaeng Saphan Sung, Khat Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name ' Vibration

A Manufacturer © Instantel

Model D 721A2601

_ Serial Number : UM15383
ID. Number ¢ No.11

Environmental Conditions

: Ambient Temperature C23°CT 3°¢ Received Date D10 Jun 2022
___ Relative Humidity © 50% T159% Calibration Date D21 Jun 2022
, Location of Calibration » In-Lab Recommend Due Date v 21 Jun 2023
= Calibration Procedure : In-House Method Date of Issue D22 Jun 2022

Method of Calibration

This certifies that the above instrumant was calibrated in compliance with the calibration system

requirement of ISOAEC 17025:2017 in accordance with reference procedurs. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as
""" recebved.Our decision rule is io contact the customer if the item pass and fail calibration when the results
E include the unceriainties and the customer must determine if the results meets their needs.

Al calibrations are performed within manufacture's specifications. The calibration certificate shail not be

reproduced except in full without written approval of SP Metrology System {Thailand).

Calibrated by :  Mr.Munin Khumpum Approved by @/

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0






 METROLOGY SYSTEM ( THAILAXND ) CO.,LTD.
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Calibration Report

Certificate Number : SPR22060133-5 Page :2 of 3

Reference Standards

Eqguipment Name Model Serial No. Certificate No. | Due. Date
i [CP Accelerometer 353804 LW231796 45941 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at :
PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0






Result of Calibration

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. : SPR22060133-5 Page : 30f 3
Frequency Response Performance Test @ 1 mmy/s Unit - mm/s
Frequency STD Reading UUC. Reading Eiror Uncertainty
{Hz) ()

20.0 1.017 0.984 -0.033 0.042
40.0 1.014 0.986 -0.028 0.042
50.0 1.012 0.988 -0.024 0.042
80.0 1.010 0.8%0 -0.020 0.042
100.0 1.008 0.989 -0.019 0.042
160.0 1.009 0.986 -0.023 0.042
200.0 1.014 0.984 -0.030 0.042
500.0 1.015 (.980 -(0.035 0.042
Linearity Performance Test Unit : mm/s
Frequency . ) Uncertainty

STD Reading UUC, Reading Error
(Hz) (%)
100 0.503 0.495 -0.008 0.041
1.002 0.981 -0.021 0.042
1.501 1.477 -0.024 0.044
2.000 1.972 -0.028 0.047
3.002 2.969 -0.033 0.053
5.000 4.971 -0.029 0.070
Note:

The result of calibration was found accurate as show on date and place of calibration only,

This Certificate is not ceriified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85%

- &nd of Certificatae -

SP-FM—-04-15 REV.O






 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number : SPR220B0133-4 Page: i of 3

Customer : Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
: Sung, Bangkok 10240, Thailand.

Equipment Name : Vibration

Manufacturer . Instantel
_ Model D 721A2601
: Serial Number v UM15362

= ID. Number - No.10

Environmental Conditions

Ambient Temperature : 23°Cct 3°C Received Date v 10 Jun 2022
- Relative Humidity D50 % T15 9% Calibration Date 21 Jun 2022
= Location of Calibration ~ : in-Lab Recommend Due Date @ 21 Jun 2023
Calibration Procedure . In-House Method Date of Issue P22 Jun 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISOAEC 17025:2017 in accordance wiih reference procedure, Standards used fo perform
this calibration are ceriified by to NIST or equivalent, Naticnal mefrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the catibration of the item described above as
received.Our decision rule is to contact the customer if the ttem pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

reprocuced except in full without written approval of SP Metrology System (Thailand).

Calibrated by :  Mr.Munin Khumpum Approved by @(\"/

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0






Certificate Number

Calibration Report

v SPR22060133-4

Reference Standards

ﬁ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due, Date

CP Accelerometer

353B04

LW231798

45941

13 Nov 2022

Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0






 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR22060133-4 Page : 3 0of 3
Frequency Response Performance Test @ 1 mm/s Unit : mm/s
Freguency ] ] Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
20.0 1.012 0.9 =0.021 0.042
40.0 1.010 0.992 -0.018 0.042
50.0 1.008 0.993 -0.015 0.042
80.0 1.0086 0.993 -0.013 0.042
f_; 100.0 1.006 0.992 -0.014 0.042
: 160.0 1.007 0.992 ~0.015 0.042
= 200.0 1.009 0.993 ~0.016 0.042
: 500.0 1.010 0.991 -0.019 0.042
Linearity Performance Test Unit : mm/s
= Frequency ] i Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
100 0.508 0.485 -0.011 0.041
B 1.005 0.994 -0.011 0.042
1.503 1.491 -0.012 0.044
2.002 1.890 -0.012 0.047
3.0083 2.988 -0.015 0.053
5.004 4.987 -0.017 0.070
Note:

The resuit of calibration was found accurate as show on date and place of calibration anly.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
- End of Certificate -

SP~-FM-04-15 REV.Q






 METROLOGY SYSTEM ( THAILAND ) CO.,LTD,

Certificate of Calibration

Ceriificate Number D SPR23050276-2 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saghan Sung, Khet Saphan
Sung, Bangkaok 10240, Thailand.

Equipment Name I Vibration Meter
Manufacturer : Instantel
Model ! Minimate Plus
, Serial Number © BE17502
« ID. Number : No.1

Environmental Conditions

Ambient Temperature c23°CT 3°¢C Received Date 17 May 2023
_ Relative Humidity © 50% T159% Calibration Date D22 May 2023
Location of Calibration ¢ In-Lab Recommend Due Date © 22 May 2024
Calibration Procedure : In-House Method Date of Issue . 23 May 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply oniy {0 the calibration of the item described above as
received.Cur decision rule is to contact the customer if the item pass and fail calibration when the resuits
include the uncertainties and the customer must determine if the results meets their needs.

The calibration ceriificate shall not be reproduced exceptin full without written approval of SP Metrology

System (Thailand).

Calibrated by © Mr.Munin Khumpum Approved by %ﬁ

Calibration Officer { Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0






 METROLOGY SYSTEM ( THAILAND ) €O.,LTD.

Calibration Report

Certificate Number : SPR23050276-2 Page 12 of 3

Reference Standards

Fquipment Name Moclel Serial No Cerificate No Due Date
Sound Leve! Calibrator 5C-942 BO14059 EEL.BP. 34/1264 | 22 Dec 2023
Vibration Calibrator VC-02 2007014 AV-0050-20 10 Dec 2023
Traceability

This certification is traceable to the International System of Unit maintained at
TISTR - Thailand Institute of Scientific and Technological Research

NIMT - The National Institute of Metrology, Thailand.

SP-FM-04-15 rev.0






Result of Calibration

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. : SPR23050278-2 Page: 30f3
Frequency Response Performance Test @ 5 mm/s Unit : mm/s
Frequency STD Reading UUC. Reading Error Uncertainty
(Hz) {(+)

20.0 5.01 5.2 0.2 0.042
40.0 5.02 5.1 0.1 0.042
50.0 5041 51 0.1 0.042
80.0 5.04 5.1 0.1 0.042
100.0 5.02 5.2 0.1 0.042
160.0 5.04 52 0.2 0.042
200.0 5.04 5.2 0.2 0.042
Linearity Performance Test Unit : mm/s
Frequency ] ) Uncertainty

STD Reading UUC. Reading Error
(Hz) (+)
100 1.01 1.1 0.1 0.042
1.4% 1.6 0.1 0.044
1.98 2.1 0.2 0,047
3.00 3.2 0.2 0.053
5.01 5.2 0.2 0.070
A- Weighting Acoustic Performance Test Unit : dB
Nominal Vaiue UUC. Reading Error Unce(eft)ainty
94 93.2 -0.8 0.15

Note:

The result of calibration was found accurate as show on date and piace of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

~ End of Certificate -

SP-FM-04-15 REV.C
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number D SPR23010143-4 Page : 1 of 4

Customer : Thai Environmentat Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand,

Equipment Name : Vibration
Manufacturer + Instantel
Mode! > Micromate
Serial Number _ - UM15805
ID. Number * No.12

Environmental Conditions

Ambient Temperature 23°Ct 3°C Received Date 113 Jan 2023
Relative Humidity D B0% T 15 % Calibration Date 117 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date v 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue D 18dan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are ceriified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the resulis
include the uncertainiies and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture’s specifications. The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by ‘ijx
Calibration Officer { Ms.Bussakorn Chalkaew )
Authorized Signatory

SP-FM-04-15 rev.0
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Ceriificate Number : SPR23010143-4

Calibration Report

Reference Standards

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page :2 of 4

Equipment Name

Made!

Serial No.

Certificate No.

Lue. Date

Vibration Calibrator

VC-02

2007014

AV-0050-20

10 Dec 2023

Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

SP-Fi4-04-15 rev.0






; METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010143-4 Page : 3 0of 4

_ Results of Calibration : {#) Without { ) After Adjustment

Geophone P/N 721A3301 Functional Performance Test @160Hz

Uncertainty
Function STD Reading UUC. Reading Error
- (£)

: Velocity (mm/s) 5.003 5.018 0.013 0.059
;‘ Frequency Response Performarnice Test @ 5 mmy/s : : - Unit : mm/s
__ Freguency Uncertainty
- STD Reading UUC. Reading Errar
(Hz) (+)

. 10,0 5.004 5.025 0.021 0.058
20.0 5.002. 5.022 0.020 0.058
5 50.0 5.003 5.020 0.017 0.058
80.0 5.001 5.018 0.017 0.058

- 100.0 5.003 5.013 0.010 0.058
160.0 5.001 5.017 0.016 0.058
= 200.0 5.003 5.021 0.018 0.058

SP-FM-04-15 REV.(






 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010143-4 Page : 4 of 4

Results of Calibration ' () Without { ) After Adjustment

Linearity Periormance Test Unit : m/s®
' Frequency Uncertainty
STD Reading JUC. Reading Error

(Hz) ()
160.0 0.502 0.506 0.004 0.0060
160.0 1.003 1.010 0.007 0.012
160.0 1.501 1.513 0.012 0.017
180.0 2.004 2.016 g.012 0.023
160.0 3.005 3.022 0.017 0.035
180.0 5.007 5.027 0.020 0.058

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

- End of Ceriificate -

SP-FM-04-15 REV.C






METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number @ SPR23010143-4 Page :2 of 4

Reference Standards

- Equipment Name Madlel Serial No. Ceriificate No. | Due, Date
----- Vibration Calibrator VC-02 2007014 AV-0050-20 10 Dec 2023
Traceability

This ceriification is traceable ic the International System of Unit maintained at ;
NIMT - The National Institute of Metrology, Thailand.

SP-FM-04-15 rev.0



