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RECALIBRATION
DUE DATE:

2022

November 19,

____E_r1v1 onmental )
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 S/N: 0068
Vol. Init Vol. Final AVol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 6.4 4,00
3 5 6 1 0.8890 7.8 5.00
4 7 8 1 0.84%0 8.7 5.50
5 S 10 1 0.6950 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/&H( Pstd/\ Ta Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0140 0.7161 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9546 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 0.9832 1.4066 1.7551
= 1.99331 = 1.24818
QSTD = -0.00049 QA = -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/m ((1/‘“" ( - )( Ttd ))—b) Qa= 1/m (( aH(Ta/Pa )-b)
Standard Conditions
Tstd: 298.15 o 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 (°k) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

isch Environmental, Inc.
45 South Miami Avenue

illage of Cleves, OH 45002

www tisch-env.com

TOLL FREE: (877)263-7610

FAX: (513)467-9009
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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.18 ) 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) : 295.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99231
Model : TE-5025A Qstd Intercept : -0.000459
Serial# : 0068 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 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ff of Observations: 5
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 : e N

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 : ZL{f-:t‘/ém} >
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 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel * +ARMY2373-77997 AutnY Fay + +AAMI7373.70740 a adminmtat1005 fam & wianu 21005 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.30 ) 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) : 32.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025R Qstd Intercept : -0.00049
Serial# : 0068 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 12.00 1.738 60.0 60.00 Slope : 34.2901
2 9.60 1.555 54.0 54.00 Intercept: 1.3289
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9921
4 5.00 T 122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Obseivations: 5
Calculations
Qstd = 1/m[Sqgrt(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 ?\) ' ) P
Pstd = 760 mm Hg Approve By : i .;,r qge 12,
For subsequent calculation of sampler flow:

1/m((I)[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/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com e www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Site ID : Bangkok

Date : 1-Aug-22

Serial No: (No.25 )

Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature (°C) : 25.0

Average Press. (mm Hg) : 754.5

Average Temp (°C) : 32.1

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 298 .0
Corrected Average (mm Hg) : -
Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-50252

Serial# : 0068

Qstd Slope

Qstd Intercept :
Calibration Due Date :

» 1.99331
-0.000453
19-Nov-22

Calibration Information

Qstd = 1/m[Sqrt(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

= 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

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

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: 34.0904
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 ¢ of Observations: 5

Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

e—

?? Y ey 13
v

Thai Environmental Technic Limited

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

a Tal « LAAMMNITTFTTAQAEAY Fav + LAEMIITI.7070 o admin@bat100C mamm = s ek O0OC ~nme
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Location : Thai Envircnmemtal 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) : 750.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) :32.4 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
T 11.80 1.724 6€0.0 60.00 Slope : 35.5364
2 9.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9909
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[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 = actual chart response
m = calibrator Qstd slope Calibrate By : Bty YN 4

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K = ). P
Pstd = 760 mm Hg Approve By : _ ! /gt D

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

e ——— e e w——— 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 e admin@tet1995.com « www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PM1O Serial No: (No. 20 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 258.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : o068 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 12.30 1.760 62.0 62.00 Slope: 35.3232
2 10.00 1.587 56.0 56.00 Intercept: 0.1518
3 7.80 1.401 50.0 50.00 Corr. Coeff: 0.9985
4 4.80 1.099 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[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 e

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 : | il‘-;’,ﬁb cha P-‘)
For subsequent calculation of sampler flow: '
1/m((1)[Sqgrt(298/Tav)(Pav/760)]-b)

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

—

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@tet1995.com e www.tet1995.com
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High Volume TSP& PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : BPM10 Serial No: (No. 30 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) : 31.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : o068 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 11.80 1.724 60.0 60.00 Slope : 35.5364
2 9.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9909
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[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
1 = actual chart response
m = calibrator Qstd slope Calibrate By : o W 3

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 /
For subsequent calculation of sampler flow:

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

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

Y cfz\#i B
[

e e e

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

Location : Thai Envirconmental Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : PM10O Serial No: (No. 15 ) 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) : 30.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qsid Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
il 11.80 1.724 60.0 60.00 Slope : 35.5956
2 9.00 1.505 54.0 54.00 Intercept: 0.0527
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9936
4 5.00 1L.lgs 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
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 : Ces I

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 : _Ej ecbe

For subsequent calculation of sampler flow:

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

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

et ——— S —————— e —

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +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 Date : 1-Aug-22

ITEM : PM10O Serial No: (No. 22 ) 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) : 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qsid Indicate IC

Test # (in H,0) (m3/min) (CFM) (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 1.365 52.0 52.00 Corr. Coeff: 0.3910
4 5.20 1.144 42.0 42.00
5 3.00 0.B69 30.0 30.00 ¢ of Observations: 5

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 T Lo n
Pstd = 760 mm Hg Approve By : ety (2
For subsequent calculation of sampler flow:

1/m((I)[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/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com « www.tet1995.com



TEL. 0-2717-3000-27 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
) Pornthippa Tameyakul

(
(,/) Malee Butkruea
() Suwit Imjai

lssue Date :

Electronic Balance
Mettler Toledo
AB204
1116392227

TET.LAB.BALO1

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

A
\\\

\\l\\n|nr}-,?‘

o

NV, N
J""'u’u il u'l\‘\‘\

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22MM27

Page.: 1 0of 3

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

Bangkok 10240

Balance Room

20 April 2022
22 April 2022

15 °C to 40 °C
30 % to 90 %

Uthen Kankawi

Wolw -

Approved Signatory

6 May 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.

A 004

0784



Equipment : Electronic Balance Cert.No.: 22MM27
Condition As-Received : Used Item Page: 2 of 3
Reference : 2204-03690C-16

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct

_ measurement method against standard weight.

Condition of this result of calibration

“ . 1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023
- 2. This certificate is valid only to the item calibrated on date and place of calibration.
- 3. This result of calibration 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 to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration

Range capacity : 0 g to 210 g Resolution 0.0001 g
", Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g9) (tmg) (k)
100 99.9981 +0.0019 0.22 2.00
200 199.9957 +0.0043 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00006
200 0.00007

Qmalb".

a 1105869



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2204-03690C-16

Result of calibration

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (g) (g9) (9) (g)

-0.0003 -0.0003 -0.0003 -0.0004 0.0000

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (g) (g) (£mg)
Unload 0.0000 0.0000 0.13
0.01 0.0099 +0.0001 0.13
0.1 0.0999 +0.0001 0.13
0.5 0.5000 0.0000 0.13
1 1.0001 -0.0001 0.13
5.0001 -0.0001 0.13
10 10.0000 0.0000 0.13
25 24.9998 +0.0002 0.15
50 49.9998 +0.0002 0.15
100 99.9998 +0.0002 0.22
200 199.9997 +0.0003 0.35

Cert.No.: 22MM27

Page: 3 of 3

Front

2 : AL
3 213
0 ©
5

Front Front

Maximum difference between
off-center and central loading

(g)

0.0003

Coverage

Factor
(k)
2.09
2.09
2.09
2.09
2.09
2.09
2.09
2.06
2.05
2.00
2.00

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517

Certificate No.: 21M1956

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 %.

-00o-

Madu

a 1105868



Certificate Of Analysis
Special Gases Mixture

Customer Details
Name

Thai Envirtonmental Technic Limited

Address

1/& SoiRamkhamhaeng 45, Khet
Saphansoong, Bangkok 10240

Customer Tag No

Certificate Details

Number 3450/ Date of issue 18-Aug-2021 Expiry date: 18-Aug-2023
90167125 Matenial Code 640300-5K-44 Cylinder No. ADD9625K
Gas content: 5.52m Filling pressure 145.0 bar Valve: (GA 66055
Cylinder Owner LINDE Cylinder Material: Spectra seal Cylinder Size 401
Laboratory Report
Analytical Result
= Noiminal : ) ; 3 A =
Component na i ity M f Anal Assay Date
Mpone Concentration Analysis Resu_t Uncertainty ethod of Analysis Assay D3
Nitri Oxige 40.0 ppm 39.2 ppm + 1% refative (6) 1-PB-352 11-Aug & 18-Aug-21
Other NOx impurity tessthan 1.9 ppm
reference Stondard used in Assay
Reference Standard Cylinder number Concentiation Expiry date:
Kitric Oxide 27881156 51.5840.41 ppm 29-0ct-2022
in Nitrogen

Analytical Instruments used in Assay

instrument /Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicole! iS50 FTIR-NO 9-Aug-2021
Recommend esage condition
Minimum utilization 5% of actual content of before expire date whichever comes first.
Siofage condition Keep in well ventilation and secure area.

Comments
When reotdering, please quote the material number

Note:

' Al tesuits expressed s thes repoi ace on mole/mole basis, unless otherwese specilied. The Assay of ths Stlandard has been perlormed o

accordance vath the EPA laceability Protocal EPA-600/R-12/531 hor the Assay and Cerlification of Gaseous (abibration Standards uning piocedute 61 )

2 The teponied expanded uncestamiy is based on 2 sisndaid uncertainty mulliplied by a coverage facios k=2, providing 2 level of confidence of appioumately 95%
The measurement of thes matersal is Uraceable 1o the S theough the reference gas standard which is traceable 1o Swiss National Siandaed of Mass o

other tecogrused navonal metclogy intilules

3. (1) Gas Chwomsiogaphy, (2) Paramagnetic Oxygen Anslyzer, (3) Blechochemical Oxygen Analyzer, (4) Electinchemical Morsture Anatyzes

(5) You! Hydiccarbon Analyrer, (6) Othe: - Spealied

Sukanya Patinyasoonioin :
signatory for and on behalf of Linde (Thailand) Co., Lo

Page t ol 1

i Thes report shall not be reproduced except in iyl
| USEn Busk (dsnsline) din (umwy)

ML
fu 15 reueroost £2/3 ) 14 B aTw e 6.5 R
funesd vapndevng 10520 nsded (s6) 23386100 baarw (66) 20380032
isvwvesaingd: 105w 5 nuwaiee pueem adermn 24180
Wafert (64) 3857047993 Tnsns {66} 38 570303

PB-002,/7008
tinde (Thailand) Public Company Limited syx/1 01 by 2020
P Bupsdes W4T ENLINEO TR
15™ floor, Bangnd Towed A, 2/3 Mos 14, Bangns Frad Wk 6.5 Read, Banglaew
Sangolee, Samutprakarn 10540, Tdl (66) 2302-6100 Fex (6] 2333-633)
welgrow Fland 105 ot 5, | Baagieeal, A Rangedkeeg (hachedngiad 14180
Thailand, Tel (68) DE.570-479-93 Fax (46) 3R.570-33




TET

Thai Environmental Technic Limited
USHN malagdunadonlng a0

NOx Analyzer Calibration Report

Calibrate Date : 14-Nov-22 Temperature (°C ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 759-8
Brand Teledyne Humidity (50+15 %) : 52.0%RH
Model - T200 Dilutor RPTI M700 S/N 625
Serial Number : 5158 (No.31) Zero Air API M701 S/N 1926 i
Range 500 ppb Standard gas RDO3962S8K
Calibration of Span
Supply Gas Ref Value(ppb) Noliefore D;Sgan‘(ppbrloz NOXAﬂer Ofrigal1.[ppb)NOl % diff of Span
Zero 0.0 1.4 1.1 o3 0.0 0.0 .0
Span 400.0 372.0 3730 .0 400.0 400.0 0.0 .0

Multi Point Calibration

Analyzer Disp.(ppb) Output Difference
Ref Value(ppb) - - -
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 03 0.3 0.0 0.30 0.001 0.08
100.0 85.6 89.1 0.5 -0.590 -0.005 0.90
200.0 198.2 1597.6 0.6 -2.40 -0.012 1.20
400.0 389 .1 398.3 0.8 -1.70 -0.004 0.42
Average Diff (%) 0.84
450.0 _
400.0 -
:E 350.0 -
& 300.0
& 2500
a
5 2000 -
% 1500 ............................
c 1
< 100.0 -
50.0
00 — — . _ _
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
| - § Bassle P
Calibrate by: i Appro\red hy i ‘.;f O S

T
uflandad : 00

Thai Environmental Technic Limited
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com

e e

UNDUNA 02/09/1

5

wuinuudofy : QF-QP16-06

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



@ -l-E-l— Thai Environmental Technic Limited

USHN madagunadaulng na

NOx Analyzer Calibration Report

Calibrate Date ; 21-Nov-22 Temperature (°C ) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 758.9

Brand : Teledyne Humidity (50+15 %) : 52.0%RH

WModel . 200 E Dilutor . API M700 S/N 625
Serial Number : 2789 (No.36) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : AD09628K

Calibration of Span

Before of Span.(ppb) After of Span.(ppb)

Supply Gas Ref Val b % diff of Spa
i uePPY) o T wo | o, NOx NO NO, ! ¥
Zero 0.0 1.6 lowdl 0.5 D0 0.0 0.0 0.0
Span 400.0 382.0 380.0 2.0 400.0 400.0 0.0 0.0

Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p.(pp 3. Oulpfﬂ Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 101.5 100.6 0.9 0.60 0.006 0.60
200.0 200.8 195.4 0.6 -0.60 -0.003 0.30
400.0 401.2 400.6 0.6 0.60 0.002 0.15
Average Diff (%) 0.29
Multi Point Calibration
450.0 e e e
4000 | y=10001x+0.24 _
o e
E: F
s Pl
2
g
oy s 2 -
2
. < e
| 0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
(O = Fryade B
: ; 4 - i [} era cbn 5
Calibrate by: o ; Approved by : e tina
74
[/
uflungadi : 00 Fufoulid 02000715 ufinuuesy : QF-QP16-06

Thai Envircnmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com e www.tet1995.com



TEI- Thai Environmental Technic Limited

= W a o % o o
USHN manadunaaaying a1na

NOx Analyzer Calibration Report

Calibrate Date : 21-Nowv-22 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 758.°

Brand : Teledyne Humidity (50+15 %) : 52.0%RH

Model - 200 E Dilutor - API M700 S/N 625
Serial Number a1 (No.37) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas . A009628K

(alibration of Span

Supply Gas Ref Value(ppb) Detore oi Sean.(ppl) Asterof Snan.(pmb) % diff of Span
NOx NO NO, NOx NO NO,
Zero 0.0 2.4 2.k 0.3 0.0 0.0 0.0
Span 400.0 409.0 402.0 7.0 400.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) Output Difference
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 99.7 98.6 1.1 -1.40 -0.014 1.40
200.0 185.7 199.1 0.6 -0.890 -0.005 0.45
400.0 398.2 358.1 0.1 -1.80 -0.005 0.47
Average Diff (%) 0.61

Multi Point Calibration

4500 S — - - b b sl gttt M
4000 y=0.9953x-0.12

: TR=1
3500 ........... v it e e e it e

300.0 i
250.0

Analyzer Disp.(ppb)

2000 - s :
1500 - S—
1000 e
' 6.0 o e e ' — )
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

P v« T
Approved by : "_"fyiuf w = 2
7 7
uflungaii: 00 Fuitouiif 02/09/15 wyfinuurosu : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com
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Thai Environmental Technic Limited
USHN madagsadenlng 9100

NOx Analyzer Calibration Report

Calibrate Date : 21-Nov-22 Temperature (°C ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 758.89
Brand Teledyne Humidity (50+15 %) : 52.0%RH
Model 200 E Dilutor API M700 8/N 625
Serial Number : 1173 (No.35) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A00962S8K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
i PP I 6x T ~o | No, | wox NO NO, ’ P
Zero 0.0 1.8 1.4 .4 0.0 0.0 0.0 0.0
Span 400.0 412.0 411.0 1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) : Y p.(ppb) ‘ Olltp!-.lt Difference .
NOx NO NO, Diff(pph) % Diff Abs (%) Diff
0.0 0.3 043 0.0 0.30 0.001 0.08
100.0 101.2 101.1 0.1 1.10 0.011 1510
200.0 201.3 200.8 0.5 0.80 0.004 0.40
400.0 399.1 398.2 0.9 -1.80 -0.005 0.45
Average Diff (%) 0.51
Multi Point Calibration
450'0 e T it i i 5 40 e A e -
y=0.9941x + 1.14
400.0 ——— — Y0¥ 7
3500 e
[- %
& i o gttt
% 2500 oo )
£z
@
=
[+
=
< S N
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
7 / ( Gl /C; -~ ) R
i Piurddos B
Calibrate by: SN Approved by : i s fren ¥

uflaniah ;00

Thai Environmental Technic Limited

e o
Tuouiia 02/09/15

muiuLuresy | QF-QP16-06

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

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



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 September, 2022 Certification No., 331/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis instruments Inc.

Type ; Weather Wizard (Il

Serial No. WC91109A02 ID No. : No.24

Customer j Thal Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 ull o Barometric Pressure 10086.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/isec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730022 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION :StandardVesogzgg%
7 C g
/¢ &
Calibrated by : HG\W Signéd : / .,-r ..
) A

Mr. Watcharapol Subwat M. Plfs_:)e' romsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 331/22

12 September, 2022 Page ;. 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | mY/sec m/sec m/sec
1.00 - = - 0.9 0.10
3.02 = o & 2.7 0.32
5.00 2 = B 4.9 0.10
7.00 - # = 6.7 0.30
9.02 - r ) 8.5 0.52
11.01 - # = 10.7 0.31
13.01 = - % 12.5 0.51
15.01 = = . 14.7 0.31
17.02 n - - 16.5 0.52
20.02 - = - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : /‘ﬁ.&_
Hﬁxffrmoinsk c/ A,
Iall_br;a
Mr. Watcharapol Subwat M Etll,._m%ﬁl'
VR

Mechanical Engineer \\?




Agilent Technologies (Thailand) Limited Tel. +662 637 6363
I U CHU LIANG BLDG. 22/F UNIT AD Fax: +662 632 4334
- Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email: cec-smt@agilent.com
i Bangkok 10500 Thailand Website:  www.agilent.com/chem
Customer Contact: SERVICE REPORT

Thai Environmental Technic Ltd
Head Office

1/6 Soi Ramkhamhaeng 145
Khwaeng Saphan Sung Khet Saphan
Sung

TAX 1D : 0125537008571

ketsarin.c@tet1995.com
098-2894096

Invoice To:
Thai Environmental Technic Ltd
Head 0Office

1/6 Soi Ramkhamhaeng 145 Khwaeng

Saphan Sung Khet Saphan Sung
BANGKOK 10240

Delivery Site:

Thai Environmental Technic Ltd
Head Office

1/6 Soi Ramkhamhaeng 145
Khwaeng Saphan Sung Khet Saphan
Sung

Location:
Room
Bldg

Lab

Dept

products: | applications | software | services

Agilent Technologies (Thailand) Limited. Head Office
U Chu Liang Bldg. 22/F Unit AD

968 Rama 4 Road, Silom, Bangrak,

Bangkok 10500 Thailand

Tax 1D : 0105542068218

Customer Purchase Customer Number:
Order Number: 70494476

Service Request: Service Request Date:

Service Confirmation:
6904298852

Service Order:
6005337968

Direct Inquiries to:

Contact Name: Customer Contact Center
Contact E-mail: ccc-smt@agilent.com

Contact Telephone: +662 637 6363

Contact Fax: +662 632 4334

Learn more about Agilent's Special Offers, Products, Services and our
full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Citibank N.A. Bangkok Branch )
399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
Sub-district, \Wattana District, Bangkok 10110 Thailand

Acc. No: 012-4452-007 ,

THB:Krung Thai Bank PCL

Siam Square Br.,416/1-2 Rama | Rd.,Pathumwan, BKK 10330
Thailand

Page 1 of 3



Service Confirmation Number: 6904298852
Service Confirmation Date: 29.06.2022

Service Instrument:

Model Model Description Serial Number System Handle Parent Asset
Number
SYS-GM- | GCMS 5975 Turbo System JB-THAI ENVIRON
| 5875T -GCMS
G3172A 5975C inert XL MSD Perf Turbo | US71236314 J8-THAI ENVIRON SYS-GM-5975T
El Mnfr. -GCMS
G3440A Agilent 7890A Series GC Custom| CN10723012 J8-THAI ENVIRON SYS-GM-5875T
-GCMS

Service ltems:

Item |Service/Part# | Description Qty | Entitlement Service Start| Service End
1000 | EOQ Enterprise Operational 1.00 | Agreement 28.06.2022 | 29.06.2022
Qualification Entitlement -
100 % covered
1010 |5188-5372 FID MDL test sample 3x0.5 1.00 |Agreement
ml ampoules Entitlement -
100 % covered
1020 | 5190-0585 10 fg/uL OFN GC/MS 1.00 | Agreement
Checkout std 3 x TmL Entitlement -
100 % covered

Additional Information:

Page 2 of 3




Service Information:

Service Confirmation Number: 6304298852
Service Confirmation Date: 29.06.2022

Problem Description:
T-NR-S-00-GM-5001023591

Service Provided:
Complete 0Q with ace sw

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

6.0 20

Customer Field Service | Customer Field Service Date:
Representative Name: Representative Signature: 28 Jun 2022
Chairong Kijchanapanich .

Customer Name: Customer Signature: Date:
KETSARIN CHUAYPHAN 29 Jun 2022

Additional Comments:

Page 3 0f 3




© 2021 by Agilent Teclju_oiugieﬁ' _ Agilent CrogssLab Compliance Services

Certificate of System Qualification . o
GC-0Q + GCMS-0Q

System ID: US71236314

Organization Name: Thai Environmental Technic Ltd

Organization Location: 1/6 Soi Ramkhamhaeng 145 BANGKOK Krung Thep 10240

Date: June 28, 2022 5:32:37 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQP Revision: GC.02.52, GCMS.02.52 i

Overall Qualification Status: Pass

COS Logon Verification - GC

T i

Logon: ;admin {
i R M b ik L

Overall CDS Logon Verification - GC Test Status

;Pass "f
System Inspection and Basic Safety and Cperation
Name: 7890 o ; T e o
Setpoint Status: {Pass - - i
Overall System Inspection and Basic Safety and Operation Test Status
'Pass :;
E e
Iniet Pressure Accuracy
Name: ETBQU- - i
Back ssL S
Setpoint Status: ?Pass ;
Setpoint Actual
iniet Pressure: szgéuwmu: psi E?:'}Tw -u]i psi
| R v ; ..
Accuracy: 3:&”” mm% psi
Agilent Recommended: ;:;»—u; 12 ;
Date: June 28, 2022 5:32:37 PM
System ID: US71236314

Page 1



© 2021 by Agilent Techriologies

Overall Inlet Pressure Accuracy Test Status

Agilent CrossLab Compliarice Services

‘Pass i
GG Oven Temperature Accuracy
Name: 17890 - ) f
L i
Setpoint Status: ;Pass h f
Zone: ‘Oven |
Setipoint/Actuai -
Temperature: 2300 (2208  |°C
Accuracy: -04 e °C
Agilent Recommended: >= 110 % setpoint in K (50  ic )
<= 1.0 % setpoint in K (150 °C )
Setpoint Status: 'Pass - o :
& ;.
Zone: ‘Oven i :
Setpoint/Actual
Temperature: 1100.0 5100_4 Eoc
Accuracy: EITIM FFFFFF ] °Q
Agilent Recommended: >= 1.0 % setpoint in K (37 ¢ )
§<= 1.0 i% setpoint in K {37 C ) _
Overail GC Oven Temperature Accuracy Test Status
‘Pass ! .
T H
GC Oven Temperature Stability
Name: 7890 o ) |
Setpoint Status: siPass o ;
Setpoint/Average
Temperature: : *moom’""g?ﬁé?f wmi °C
Stability: 0.0 \°C
Agilent Recommended: E<= :0.5 i

Qverall GC Oven Temperature Stability Test Status

%Pass ;i
Date: . June 28, 2022 §:32:37 PM
System ID: US71236314

Page 2



© 2021 by Agilent Technologies.

Agilent CrossLab Compliance Services

Log Amp

Tested Combination1

Name:

Back SSL / External - sQ

"o
©
~
w
O

Setpoint Status: EPass j
Overall Log Amp Test Status

\Pass o g

i i

RFPA

Tested Combination1

Name:

Back SSL [ External SQ Yo P
5975C '

Setpoint Status:

Amu: 2{;0“55 ‘‘‘‘‘ wmé m/z

Agilent Recommended:

T 5 O S

T
:Pass

S

Drift After Five Minutes: RFPA Voltage: =

ot s i s

17 mV 447 mV

>= 100 and <= 100 i

P

Overall RFPA Test Status

{Pass

Tune El

Tested Combination1

Name:

P e e b S ot e bl o ot A A e e A AR it i o e e i b S A i o e o S e K Wi W s bt 8

‘Setpoint Status:

Filament:

Setpoint Status:

Filament:

Overall Tune El Test Status

‘Pass {
Y

- T i |

2 §

; i
;Pass

B

Bignal to Neise Bl

Date: June 28, 2022 5:32:37 PM

System ID: : US71236314

Page 3



© 2021 by Agilent Techriologies Agilent CrossLab Compliance Services

Tested Combination1 Back SSL ! External sQ
Name: igé'z'SC

st

4 iy
Source: {El - Inert i Filament; i1 .

i i i

Setpoint Status:
Signal to Noise: 1231

Pass

Agilent Recommended: I>= 1160

™1
Source: {El-Inert Filament: i2 ;

Setpoint Status: iPass I
Signal to Noise: 3094
160

Agilent Recommended:

P—
v
1]

Overall Signal to Noise El Test Status

{Pass

Date: June 28, 2022 5:32:37 PM
System ID: Us71238314

Page 4



© 2021 by Agilent Technologies .

Instrument Detzails

Furpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input

Temperature Data Input

US71236314
Agilent Technologies
7890

Manual Data

Manual Data or Other Déta'LoQgiﬁg

Tested Combination1
Injection Technique Manual [njection
Inlet Back
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (uL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3440A
Serial Number CN10723012
Firmware Revision A.01.07
Oven Type Standard

Date: . June Zé, 2022 5:52;37 PM

Systemn ID: US71236314

Page 5

Agilent CrossLab Compliance Services



©2021 By Agilent Technologies

Inlet 1

Manufacturer

Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type

Location

Mass Spectrometer 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
Rough Pump

High Vacuum System

Scouting Run Standard

Agilent Technologies
7880

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7880

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
sQ

5875C

US71236314

5975 5.02.02

Dry Mechanical Vacuum Pump

Turbo Pump
OFN Std

Agilent CrossLab Complianée Services

Date:
System ID:

June 28, 2022 5:32:37 PM
US71236314

Page 6
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MS El Source 1

Manufacturer Agilent Technologies

Source Type .. o El-lnert

Number of filaments.. . T i
Date: June 28, 2022 5:32:37 PM
System ID: US71236314

Page7. "%



Log Amp Test

Tue Jun 28 13:50:01 2022

ADC Readings at MASS 502.00 Time 0.000e+000Seconds
MAXIMUM 26902 MINIMUM 2605
MEAN 14750 STD DEV  7247.6

T 7.1 [_l_l LE i T 1 T I L ' T T | ¥ T T | TT 1 T 7 1 | T 7T T | LI T l T T 71 E T T 1 r LI | T T T l T T I_]
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Reading Number




. zRkP Laser]Oe
coil prift Report

Instrument Details

Instrument Name : GCMS
Instrument Model : 5975
Identity smart card : AGILENT TECHNOLOGIES,5975,,5.02.02

Agilent recommended Setpoints and Limits

Default m/z monitored (amu) : 1050
Default drift Limit (mv) : 100
Default drift time (minutes) : 5
pefault maximum Vf (mv) : 1100

Measured Results

RFPA Voltage (vi) at m/z 1050 at t= 0 min : 429.688 mv
RFPA Voltage (vf) at m/z 1050 at t= 5 min : 446.777 mV

RFPA Drift (vd) at m/z 1050 : 17.089 mv
vd= ABS(Vf-Vvi)

Test Evaluation

m/z_monitored (amu) : 1050

Applied Drift Limit (mV) : 100

Applied Drift time (minutes) : 5

Applied maximum vf (mv) : 1100

Result of this test : PASS

verified By : Cchairong Kijchanapanich
Date : 28 Jun 2022

Report located at : C:\msdchem\1\Coildrif.txt
Report created on : Tue Jun 28 13:56:00 2022

Macro Rev. A.03.00

Page 1



5975 Tune
Tue Jun 28 14:33:20 2022
C:\MSDCHEM\1\5975\atune_F1.U

Instrument: GCMS

Mass 69.00 Mass 218.90 Mass 501.80
Ab 478604 Ab 253433 Ab 47136
Pw50 0.60 Pw50 0.61 Pw50 0.59

Il N

Ion Pol Pos MassGain -1079
MassOffs -37
Emission  34.6 AmuGain 1037
EIEnrgy 69.9 AmuOffs 120.56
Filament 1 Wid219 -0.015
DC Pol Pos
Repeller 33.31
TonFcus 90.2 HEDEnab On
EntLens 28.5 EMVolts 1506
EntOffs 19.58

Samples 8
PFTBA Open Averages 3
Stepsize 0.10

Temperatures and Pressures:
MS Source 230 TurboSpd 100
MS Quad 150 HiVac 1.00e+10

I ? I ! I L [ X I ; I J | I J | ! T
66 68 70 72 216 218 220 222 500 502 504

Scan: 10.00 - 701.00 Samples: 8 Thresh: 100 Step: 0.10
176 peaks Base: 69.00 Abundance: 453888

100
80-
60

401 |

201 [

GKJILIlIiI |‘ |‘ M| |

Mass Abund Rel Abund Iso Mass Iso Abund

69.00 453888 100.00 70.00 5342
219.00 237888 52.41 220.00 10788
502.00 44968 9.91 503.00 4519

||]|‘|I|1'i‘|||‘|’I ||]III||||||||l_|||||||li||||||-l||-|||1:|||1||||

50 100 150 200 250 300 350 400 450 500 550 600 650 700

Iso Ratio
1.18
4,53

10.05

Air/Water Check: H20~3.25% N2~1.57% 02~0.24% C02~0.84% N2/H20~48.18%

Ramp Criteria:
Ion Focus Maximum 90 volts using ion 502; EM Gain 507846
Repeller Maximum 35 volts using ion 219;

MassGain Values(Samples): -1069(3) -1061(2) -1043(1) -1013(0) -926(FS)

TARGET MASS: 50 69 131 219 414 502 1050

Amu Offset: 120.6 120.6 120.6 120.6 120.6 120.6 120.6
Entrance Lens Offset: 19.6 19.6 19.6 19.6 19.6 19.6 19.6



System Verification - Tune (Detector Optimization) Portion

Instrument Name : GCMS

DC Polarity : Positive

Filament 5|

BasePeak should be 69 or 219 Ok
Position of mass 69 69.00 Ok
Position of mass 219 219.00 Ok
Position of mass 502 502.00 Ok
Position of isotope mass 70 70.01 Ok
Position of isotope mass 220 220.00 Ok
Position of isotope mass 503 503.01 Ok
Ratio of mass 70 to mass 69(0.5 - 1.6%) 1.13 0Ok
Ratio of mass 220 to mass 219(3.2 - 5.4%) 4.34 Ok
Ratio of mass 503 to mass 502(7.9 - 12.3%) 10.86 Ok
Ratio of 219 to 69 should be > 40% and is 59.65 Ok
Ratio of 502 to 69 should be > 2.4% and is 10.98 0Ok
Mass 69 Precursor (<= 3%) 0.35 Ok
Mass 219 Precursor (<= 6%) 0.39 Ok
Mass 502 Precursor (<= 12%) 3.18 Ok

Testing for a leak in the system

_Ratio of 18 to 69 (<20%) 2.68 0Ok
\__io of 28 to 69 (<10%) 1.26 Ok
Electron Multiplier Voltage 1506 Ok

Tune portion of System Verification passed.

System Verification for GCMS Tue Jun 28 14:47:39 2022

Page 1



5975 Tune
Tue Jun 28 14:43:26 2022
C:\MSDCHEM\1\5975\atune_F2.U

Instrument: GCMS

Mass  69.00 f Mass 218.90 Mass 502.10 )
Ab 541086 Ab 251722 Ab 36451 Ion Pol Pos MassGain -1073
PW50  0.60 PWS0  0.61 PWS0  0.62 MassOffs ~ -37
Emission  34.6 AmuGain 1033
EIEnrgy 69.9 AmuOffs 121.13
Filament 2 Wid219  -0.021
DC Pol Pos
Repeller  30.29
IonFcus 50.2 HEDEnab On
EntLens 28.5 EMVolts 1447
EntOffs  20.58
Samples 8
PFTBA Open Averages 3
Stepsize 0.10
Temperatures and Pressures:
MS Source 230 TurboSpd 100
MS Quad 150 HiVac 1.00e+10
I ! I. ; I ! I I : | : I ' I ! | J ] ; 1 !
66 68 70 72216 218 220 222 500 502 504
Scan: 10.00 - 701.00 Samples: 8 Thresh: 100 Step: 0.10
163 peaks Base: 69.00 Abundance: 508592
100, '
80+
60-
40
20"
U"J“"'i*""!'l“'""'l""lf""l'"'|""1""|'l"|""1""5"":""|-"'|
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Mass  Abund Rel Abund Iso Mass Iso Abund Iso Ratio
69.00 508992  100.00 70.00 6275 1.23
219.00 243200 47.78 219.90 11002 4.52
502.00 35216 6.92 503.00 3313 9.41

Air/Water Check: H20~4.66% N2~1,96% 02~0.27% CO02~1.00% N2/H20~42.08%

Ramp Criteria:
Ion Focus Maximum 90 volts using ion 502;
Repeller Maximum 35 volts using ion 219;

EM Gain 359389

MassGain Values(Samples): -1073(3) -1064(2) -1043(1) -1013(0) -926(FS)

TARGET MASS: 50 69 131 219 414 502 1050

Amu Offset: 121.1 121.1 121.1 121.1 121.1 121.1 121.1
Entrance Lens Offset: 20.6 20.6 20.6 20.6 20.6 20.6 20.6



System Verification - Tune (Detector Optimization) Portion

Instrument Name : GCMS
DC Polarity ; : Positive
Filament g
BasePeak should be 69 or 219 Ok
Position of mass 69 69.00 Ok
Position of mass 219 219.00 Ok
Position of mass 502 502.00 Ok
Position of isotope mass 70 70.01 0Ok
Position of isotope mass 220 220.00 Ok
Position of isotope mass 503 502.89 Ok
Ratio of mass 70 to mass 69(0.5 - 1.6%) 1.11 Ok
Ratio of mass 220 to mass 219(3.2 - 5.4%) 4.27 Ok
Ratio of mass 503 to mass 502(7.9 - 12.3%) 0.92 0Ok
Ratio of 219 to 69 should be > 40% and is 59.96 Ok
Ratio of 502 to 69 should be > 2.4% and is 10.83 Ok
Mass 69 Precursor (<= 3%) 0.36 Ok
Mass 219 Precursor (<= 6%) 0.44 Ok
Mass 502 Precursor (<= 12%) 3.20 Ok
Testing for a leak in the system
Ratio of 18 to 69 (<20%) 2.54 0Ok
(tio of 28 to 69 (<10%) 1.13 Ok
Electron Multiplier Voltage 1506 Ok

Tune portion of System Verification passed.

System Verification for GCMS Tue Jun 28 14:51:09 2022 Page 1



IATISTR NSC-TISI-TIS 17023
CALIBRATION 0037

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 :(23+3)°C
Manufacturer : Tenmars Relative Humidity :(50 + 15) %

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 181203570

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

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. 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 System 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/ 3‘}/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govermor of TISTR.

FM.BL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphioe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitemwwwe tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistrorth




NSC-TISITIS 17025
CALIBRATION 0037

3TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0197 MTC No. 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 Qutput of Unit Under Test = 94 dB re 20}1Pa 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 Level (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) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 16 Jan. 2023 Zif a/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmail : rumpai@tistr.or.th Websitexwawe tistr.orth E-mail : mto@tistr.orth E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

“A3TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20[1Pa , 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 Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.96 =0.04 +0.10 40.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 985.1 -14.9 +1.5 +2.0%
3. Total Distortion ‘ '
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 volume correction was not included.

Calibrated by : Approved by :
......... lo Sl
(Mr.Weerachai Deechaiyae)
cal and Elecironke Standa
Electrical and Electronic Standards Laboratory
Date of Calibration 16 Jan. 2023 Industrial Metrology and Testing Service Centre
Date of Issue 18 Jan. 2023 Ref : 2011266011000062001

End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the eovernor of TISTR.

FM.BL.MTC.002 Rev.4

Head Cffice Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalend  Thailand

Tel. (66) 0 2577 9000
Fax. (86) 0 2577 9009
E-mail : rumpai@tistr.orth Websitemwaw tistr.orth

Tel. (66) 0 2323 1672-80 ext, 115, 116
Fax. (66) 0 2323 9165
E-mail ; mtc@tistr.orth

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : surnalee@tistr.or.th
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 24-Feb-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : IEC 60942 Temperature (2323)°C L
Accuracy :94.0+0.3 dB and 114.0£0.5 dB Relative Humidity(S0+15%) . 500 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate 31-Mar-2023
Calibrator Serial NO, 1 181203570
; Instrument Calibrated Reference Before Adjust After Adjus Deviation | Result
tem pa - Py P
Brand | Model | Serial NO.| Acoustic dB | a5efi1 | afei2| asan 3| nfu +dB +dB | Calibrate
94.0 943 | 943 | 943 | 943
31 ACO | 6226 | 110098 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 938 | 938 | 938 | 938
32 ACO | 6226 | 110105 94.0 0.2 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 942 | 942 | 942 | 942
33 ACO | 6226 | 110096 04.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 941 | 94.1 | 94.1
34 ACO | 6226 | 110099 94.0 0.1 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 04,1 941 | 941 | 941
35 ACO | 6226 | 110097 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 4.1 941 | 941 | 94.1
36 ACO | 6226 | 110102 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 940 | 940 | 940 | 940
37 ACO | 6226 | 110101 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 938 | 938 | 938 | 938
38 ACO | 6226 | 110108 94.0 0.2 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 942 | 942 | 942 | 942
39 ACO | 6226 | 110104 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 938 | 938 | 938 | 938
40 ACO | 6226 | 110100 94.0 0.1 PASS
114.0 113.8 | 1138 | 113.8 | 1138

Calibration By

Approve by

) 1/
/] /]
/ 7 /jvg (/

/‘ )z. E,; s L-fr»v i ,'\ I%

¥

Thai Environmental Technic Limited

o Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com e

www.tet1995.com

1/& Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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Thai Environmental Technic Limited
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Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-Feb-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : IEC 60942 Temperature (23+3)°C : 05 e
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(S0£15 %) . 500 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate 31-Mar-2023
Calibrator Serial NO. 1 181203570
| Instrument Calibrated Reference Before Adjust After Adjusf Deviation | Result
Brand | Model | Serial NO.| Acoustic dB nsan1 [ nSefi 2| nfefi3| i =dB +=dB Calibrate
94.0 94.1 94.1 94.1 94.1
51 ACO 6236 152077 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1144
94.0 94.3 94.3 94.3 94.3
53 | ACO | 6226 | 160095 — 94.0 0.3 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94.3 94.3 94.3 94.3
54 ACO 6226 160096 94.0 0.1 PASS
114.0 114.2 1142 | 1142 | 1142
94.0 94.1 94.1 94.1 94.1
55 ACO 6226 160097 94.0 0.3 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.7 93.7 93.7 93.7
56 ACO 6226 160098 94.0 0.2 PASS
114.0 113.7 1137 | 1137 | 113.7
94.0 93.9 93.9 93.9 93.9
57 ACO 6226 160099 94.0 0.1 PASS
114.0 113.9 1139 | 1139 | 1139
94.0 93.7 937 93.7 93.7
58 ACO 6226 160143 94.0 0.3 PASS
114.0 113.9 1139 | 1138 | 113.9
94.0 94.2 94.2 94.2 942
59 ACO 6226 160203 94.0 0.2 PASS
114.0 1141 1141 | 1141 | 11441
94.0 93.9 93.9 93.9 93.9
60 ACO 6226 160204 94.0 0.1 PASS
114.0 113.8 1139 | 1139 | 113.9
- /%
Calibration By /
Approve by / FRe, ﬁ_ci - @

i

i

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 24-Feb-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : 1IEC 60942 Temperature (23+3)°C 25 g
Accuracy :94.0 0.3 dB and 114.0+£0.5 dB Relative Humidity(50£15 %) . 50.0 %RH
Frequency rat 1,000 Hz £1% Dued Date of Calibrate 31-Mar-2023
Calibrator Serial NO. : 181203570
i Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
Brand | Model |Serial NO.| Acoustic dB | A3an1 |a3an 2 [ a¥afi3| nde +dB +dB | Calibrate
94.0 94.3 94.3 94.3 94.3
18 ACO 6226 070046 94.0 0.3 PASS
114.0 114.2 1142 | 1142 | 1142
94.0 93.8 93.8 93.8 93.8
19 ACO 6226 070047 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 939 93.8 93.9 9389
20 ACO 6226 070048 94.0 0.1 PASS
114.0 113.9 1139 | 1139 | 11349
941 93.9 93.9 93.9 93.9
21 ACO 6226 070049 94.0 0.1 PASS
114.0 113.8 1138 | 113.8 | 1138
94.0 942 942 94.2 94.2
23 RION NL-21 | 00487676 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 939 93.9 93.9 93.9
25 ACO 6226 100098 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 1138
24.0 94.1 94.1 94.1 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 941 94.1 94.1 94.1
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 93.8 93.8 93.8 93.8
29 ACO 6226 100102 94.0 0.2 PASS
114.0 113.8 1138 | 1138 | 1138
94.0 942 94.2 94.2 942
30 ACO 6226 100106 94.0 0.2 PASS
114.0 114.2 114.2 | 1142 | 114.2
/\ /

/

/

Iy
Calibration By : / /Z"/

/

)/

Ly

Approve by @ / -.";.'fa" & -4 -

3
b

L

Thai Enwironmental 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@tet1955.com » www.tet1995.com




Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

s
///

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215060

Sound Level Meter

ST-11D

820392

Class1

Pass

2022-12-15

2023-12-14

Calibrated by:

i L

TAF

Cafibration Labaratory
3519

l. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in
the Manualls) or respectively surpass then, and applies only to the unit identified above.
1l This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: 0K

2. Type & serial No. of Microphone:

3. Adjustments to indicated sound levels:

Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 23.8 dB

AWA14425-52235

4, Measuring up limit: 140 dBA

5. Frequency weightings (Acoustic signal tests for Z weighting, other
electric signal tests, )

Nominat Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c z frequency /Hz A c z
10 -7 -14.6 02 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
35 -39.4 -2.1 0.1 4000 1.2 -0.1 0.0
63 -26.1 -0.7 -0.1 8000 1.2 -0.8 0.0
125 -16.4 -0.1 -0.1 12500 -5.6 7.2 0.1
250 -8.6 0.1 0.0 16000 -11.5 -13.3 0.2
500 -3.1 0.1 0.1 20000 -23.4 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

10.5 dB(A) 9.5 dB(C) 16.1dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the 5 weighting decrease (dB/s) 4.3
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 20.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LaFmax-La Lasmax-La Lag-La Laear=La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 7.4 -6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.3 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle Onecycle | nominal value Pasitive half nominal value | Negative half | nominal value
LCpeak-LC(dB) 35 35 2.4 2.4 23 24
11. Overload indication: _Pass
12, Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB
Scancycle time: 60 S; Measurement period: 180 S.
Theoretical calculated
Items Measured valve/dB Error/dB
value/dB
LAeq,T 103.2 103.2




L5 110.8 10.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.% 76.8 0.1
L95 75.0 749 0.1

Uncertainty of measurement results: (0.4 dB (k=2)

Environment conditions:
Air temperature: 20 °C
Relative humidity: 60 %

Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4224 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-1% CEFPREI

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab
calibration procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of +20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter.

References:

|EC 61672-3 Sound Level Meters Part 3: Periodic tests
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :‘-4,///-;-_\\_\\3?
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CHO626/1 |
Page.: 1of2 ..

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.22CH626

Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
_ID No. : -
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Malee Butkruea
() Saithip Meangmai

( \/{ Warakorn Lerngagtrakul

Issue Date :

01 November 2022
01 November 2022
2211-00010C-8

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

Laboratory (Thai Environment Technic Limited)
(24.9 - 26.5) °C

(59 - 43) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Uthen Kankawi

Workeren,

~ Approved Signatory

2 March 2023

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.

A 0051492




Cert. No.: 22CHO626/1
Page.: . 20of 2

Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. ID No. - Cert. No. Due Date
1) Document Process Calibrator 46530031: 130RC098 22E3313 06 Oct 2023
2) Digital Thermometer - 130RC017 227777 . 20 Apr 2023

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 S| through CPA chem Ltd.,
_ o ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Buffer Solution Manufacturer Lot No. . Exp. date
pH 4.008 CPA chem _ - 823320 20 June 2024
pH 6.865 . CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem : 794123 14 Feb 2023

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

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

Tt

T G
M,.mm\‘\b 4 £

Unit Under Nominal | Standard ) Uncertainty of Coverage
. . : Actual Reading
Calibration Value Voltage Measurement factor
. Input (fmV) k
pH mVY mV pH
pH Meter 4.000 17748 | 1775 4.000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 | 0.058 2.00
'9.180 -128.97 -128.9 9.180 |- 0.058 2.00
10.000 -177.48 -177.4 '10.000 0.058 2.00

Function : pH Measurement

Performing three buffers standard curve by using buffer nominal pH (4,7,9)

Unit Under . Standard pH | Actual pH [Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
_ . (mv) | (%) k
pH Electrode 4.008 4.012 163.9 0.0047 2.00
S/N.: 9X2E0223 6.865 6.870 -5.6 0.0085 2.00 -
9.181 9.182 -140.2 0.014 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 %.
-o0o-

a 1149783
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @é
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7y

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX, 0-2719-9484
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2 5 e
NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM6B73
Page: 10of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( )/Pornthippa Tameyakul

( /) Malee Butkruea
() Suwit Imjai

Issue Date :

BOD Incubator
Accuplus

i250
0408-0115-0008
TET.LAB.BODOS

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

Laboratory (Thai Environmental Technic Limited)

10 April 2023
11 April 2023
(26 +10)°C
(50 £30)%

Khit Ruttanaprapachai

Tk -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 Equipment Calibration and Testing Services.

A 0053455




Equipment : BOD Incubator Cert. No.: 23TMB73
Condition As-Received : Used ltem Page: 20f 3
- Reference : 2304-01460C-2

i+ Procedure Used :-
"~ Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-80.
. Condition of this resuit of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
= 1) Data Acquisition 34972A MY57013711 221L.M83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
" Result of Calibration :- (*) Without Adjustment

Function of UUC*: Temperature Source
““ Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 25 26
‘A,/ REL.Humid. ( % ) 51 54
2 . AC Supply ( Volt ) 221 221
A [&] o
1 Ref. Std.
g ™ Position : #
y ? ID No.:
s HZ2 - ‘
3 & o 18-18RTD-01
r7 2 18-18RTD-02
Wiz o c = 3 18-18RTD-03
v o D2 7 ] .
g — 4 18-18RTD-04
a s s e ot |
= W . £ 18-18RTD-05
6 1 E_i:1 8RTD-Q§_
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
o 9 (ref.) 18-18RTD-08
a= 10 cm D= 0.48 m
= 10 cm W = 0.50 m
c= 10 cm H= 14 m
Capacity = 026 m

a 1158205



Equipment : BOD Incubator Cert. No.: 23TME73

. Condition As-Received :  Used ltem Page : 3 of 3
- Reference : 2304-01460C-2
- Result of Calibration :- (*) Without Adjustment
" Function of UUC* : Temperature Source
' Fresh air setting : Not Available
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) (c) | (c) (x°C) (*C) (°C) k
| 20.0 19.8 19.7 0.54 0.37 1:1 2
‘| calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.121 | 20.227 | 19.983 | 20.098 | 19.992 | 19.953 | 19.936 | 19.914 | 20.048 0.72

: Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation fime as
. possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

. Note : The reported uncertainty of measurement was included stability and exciuded uniformity .

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 %.

-00o-

a 1158204



CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10230
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SN
SNk

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( yPomthippa Tameyakul

( ¥) Malee Butkruea
() Suwit Imjai

Issue Date :

Cert.No.:
Page.:

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

10 April 2023
11 April 2023

15 °C t0 40 °C
30 % to 90 %

Khit Ruttanaprapachai

M, -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

T Ve
NSE-TISI-TIS17025
CALIBRATION 0008

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-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. I No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

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

3. This result of calibration 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 to the International System of Unit.

- Result of calibration ( ) Without Adjustment (* ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (+tmg) (k)
100 99.9982 +0.0018 0.18 2.00
200 199.9965 +0.0035 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00007

Maly, -

a 11584983



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2304-01460C-12
Resuit of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Cert.No.: 23MM160
Page: 3 of 3

2 3 2 3
1 1 0

5 4 5 4 °

Front Front Front

Position 1 Position 2 Position 3 Position 4 Paosition 5
(g9) (g) (g9) (g) (g)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002

3. Departure from hominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (g) (g9) (£mg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -0.0001 0.14
5 5.0000 0.0000 0.14
10 9.9999 +0.0001 0.14
25 24.9998 +0.0002 0.15
50 49.9998 +0.0002 0.16
100 99.9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Maximum difference between

off-center and central loading

(g9)
0.0001

Coverage
Factor
(k)
2.1
2.11
2.11
2.1
2.1
2.11
211
2.07
2.056
2.00
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 %.

-00o0-

aly,.

a 11584398
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TEL. 0-2717-3000-29 FAX.0-2719-9484 CAL;BRA:I'ION 0008
Cert.No.: 23CHO0262
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID 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 Lerngagtrakul

Issue Date :

Spectrophotometer
Labtech
Blue Star A

1606UV1507

Used ltem

10 April 2023

10 April 2023
2304-01480C-16

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

Laboratory ( Thai Environment Technic Limited)

(30.8 -31.1)°C (On-Site)

(50.2 -50.7 ) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Saithip Meangmai

ol

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053467




Condition of calibration result

. Reference Standard Material :

Material
1. Absorbance Standard set
2. Wavelength Standard set
3. Wavelength Standard set
4. Stray Light Standard set

Spectral BandWidth : 2

Scan Speed : Slow

Serial No. Certificate No.
32593 100581
29829 94776
29829 94777
32629 9112980

nm

Calibration Results : without adjustment

Wavelength Accuracy

Cert. No. : 23CHO262°
Page: 20of3 A

Due date
30 Mar 2024
02 Sep 2023
02 Sep 2023
03 Aug 2024

. This certificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
-.National Institute of Standards and Technolegy (NIST), The United States of America

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (£nm) k

361.00 360.6 0.16 2.00
472.47 471.8 0.16 2.00
536.66 536.3 0.18 2.00
748.48 748.5 0.18 2.00
879.27 878.9 0.18 2.00

a 1158494



Cert. No.: 23CHO262

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) (Abs ) (+Abs) k
Zero 0.0001 0.0028 2.00
0.5701 0.5680 0.0028 2.00
420.0
0.7147 0.7110 0.0029 2.00
1.0031 0.9974 0.0029 2.00
Zero 0.0001 0.0028 2.00
it 0.5195 0.5185 0.0030 2.00
546.1
0.7007 0.6973 0.0029 2.00
0.9833 0.9786 0.0028 2.00
Zero 0.0001 0.0028 2.00
0.5815 0.5588 0.0028 2.00
635.0
0.7659 0.7612 0.0030 2.00
1.0763 1.0701 0.0028 2.00
Stray Light
* Straylight at
Readingat  280.05 nm £ 0.11 nm
280.05 nm £ 0,11 nm
Abs 1.8711
%T 1.35
Remark

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

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm £ 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm = 0.11 nm
- : Not NSC-ONSC Accredited

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

Ml

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

-000-

a 1158493
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TEL.0-2717-3000-29 FAX.0-2719-9484 ' ChLIBRA:I"ION 0008

Cert. No.: 23TM605

Page: 10f3
a L3 L3
Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Meodel : INE 500
Serial No. : E505.1143
ID No. : TET.LAB.INC 02
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory {Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30) %
Calibrated by : Man Pattanapongpaiboon

Approved by : m -

Approved Signatory

( ) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This cetlificate 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.

3458




. Equipment : Incubator Cert. No.: 23TM605
. Condition As-Received :  Used ltem Page: 20of 3

=+ Reference : 2304-01460C-5

.~ Procedure Used :-

_ ~ Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

. The temperature scale used was based on ITS-90.

-~ Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

- 1) Data Acquisition 34970A MY41021843 22LM172 27 Dec 2023
. 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
: | Beginning Finished
Temp. { °C) , 25 25
{ REL.Humid. ( % ) 54 57
2 s AC Supply ( Volt ) 223 219
A () <)
! S o) Position : lT;f.NStc.l.
v 0.1
" g "™ 18 1| 21-04RTDA1
i 7 2 21-04RTD-12
T o S / I IR CRE)
v < = L A 21-04RTD-14
- - ke 5 | 21-04RTD-15
6 21-04RTD-16
7
Probe Installation Details : Dimension of Chamber : 8 21'0481.
a= 50 cm D= 040 m 9 (ref) | 21-04RTD-19
b= 5.0 cm W = 0.56 m
¢c= 50 om H= 048 m
Capacity = 0.1 m?

a 1158195




' Equipment : Incubator Cert. No.: 23TMB05

. Condition As-Received : Used ltem Page: 30of 3
Reference : 2304-01460C-5
% Result of Calibration :- ( *) Without Adjustment
' Function of UUC* : Temperature Source
" Fresh air setting : Close
| calibration| UuC* | UUC* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(’c) | ey | ey (£°C) (°c) (cc) | k
35.0 35.0 35.0 0.021 0.869 0.70 2
37.0 37.0 37.0 0.077 0.61 0.73 2
: 44.5 44.5 445 0.049 0.94 0.99 2
“.| Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
ey 1 2 3 4 5 6 7 8 9(ref) | (#C)
35.0 34.998 | 34.938 | 34.900 | 34.866 | 35.143 | 35.446 | 35.083 | 35.362 | 34.765 0.30
37.0 36.978 | 36.975 | 36.972 | 36.971 | 37.390 | 37.559 | 37.324 | 37.437 37.010 0.30
44.5 44631 | 44.502 | 44.429 | 44.412 | 44.752 | 45.106 | 44.600 | 45.021 | 44.183 0.32

. Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
'+ Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
? possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
" Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration
" Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-00o-

a 1158194
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For the Better

WO-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : v5¥n maiinaanaden]neg

4100

Address :

1/6 085 INAMKY 145

Period

HUNASVIHTN 1UATEWIHE

ATINWHHIUAST 10240

Date Tested:
Recommendation Recertification

Recertification Due:
Date Last Certified:

April 3, 2023

6 Months
October 3, 2023
October 4, 2022

2 % HNO3

10 % HNO3

User Name: Khun Nattapong Visit Number: 10of2

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

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

[Mixed standard 1/10 N069-1579 May 30, 2023

Mixed standard 1/100 N930-0221 November 30, 2023

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
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For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO-02273746/2023

SERIAL NUMBER : 078N1310024C

DATE TESTED : April 3, 2023

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

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

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

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every six months.
4. PERFORMANCE CHECKS
A. Torch View Alignment.

B. Wavelength Calibration.
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PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkin/ - i
For the Betler

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 <0.015 0.01182
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01500
Precision

Zn 206,200 nm %RSD <10 0.58

Mg 280.271 nm % RSD <1.0 0.28

Mg 285.213 nm % RSD <1.0 0.39

Ba 455.403 nm %RSD <1.0 0.39
Detection Limits : Axial As 193.696 nm 3(SD) ppb 426

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(SD) ppb 0.12

Ba 455.403 nm 3(SD) ppb 2.86

Ba 493.408 nm 3(SD) ppb 9.64
BEC : Axial (IB X 1000)/(IS-IB) Mn 257.610 nm < 30 ppb 15.70
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm < 30 ppb 23.89

Page 3 of 4
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Perkin -
For the Betler
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
D does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service DepartmeptPerkinElmer Ltd.

= 7
Authorized Representative : O W % 57 WfMM

( iphan Promlumda )

Service Engineer

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

Align View XY Axial for analyte Mn 257.610

16.
17,

7478375.
5956440.

X-position Y-position Intensity
=2 ) 15.0 2920926.2
-1.6 15.0 4117205.6
=12 15.0 5581541.7
-0.8 15.0 6990827.7
-0.4 15.0 B176328.5

0.0 15.0 8075088.4
0.4 15.0 B960265.5
0.8 15.0 8360445.5
1.2 15.0 7467099.0
1.6 15.0 6255831.1
2.0 15.0 5030853.2
0.0 10.0 159365.9
0.0 10.5 241214.9
0.0 11.0 446309.1
0.0 11.5 964275.3
0.0 12.0 1659518.8
0.0 12,8 2781326.3
0.0 13.0 4117574.4
0.0 13.5 5863526.6
0.0 14.0 7007618.7
0.0 14.5 B248882.5
0.0 15.0 8915353.6
0.0 15.5 8630206.3
0.0 16.0 B476274.2
0.0 16.5 7574239.7
0.0 17.0 5916533.5
0.0 17.5 4806692.1
0.0 18.0 3470213.6
0.0 18.5 2458998.5
0.0 19.0 1408798.3
0.0 19.5 836888.1
0.0 20.0 457127.2
=08 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 B965644.2
0.4 16.0 8518954.3
0.4 5 8
0.4 0 9

3/4/2566 10:51:07 aligned for analyte Mn 257.610
¥ viewing position set to 0.4 mm having Peak intensity 9038053.5 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 9038053.5 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
=7.0 15.0 23032.5
=8.5 15.0 27006.7
-6.0 15.0 35560.5
=245 15.0 57821.4
-5.0 15.0 90935.9
-4 .5 15:0 136105.4
-4.0 18.0 206645.2
=315 15.0 298882.1
=3.0 15.0 428877.1
~2.5 15.0 589771.2
~2.0 15.0 706184.3
=125 15.0 841150.2
-1.0 15.0 1015788.8
-0.5 15.0 132%407.6

0.0 15.0 1381151.1
0.5 15.0 1426400.1
MG 15.0 1308824.4



Method: DLRL-Cal Page 2 Date: 3/4/2566 10:55:10

1.5 15.0 1099234.2
2.0 15.0 784376.5
243 15.0 574061.3
3.0 15.0 437455.8
3.5 15.0 324105.7
4.0 1549 264022.3
4.5 15.0 183005.6
5.0 15.0 117089.3
S5 15.0 70743.1
6.0 15.0 40927.8
6.5 15.0 27378.1
7.0 15.0 20863.3

3/4/2566 10:54:00 aligned for analyte Mn 257.610
X viewing position set to 0.5 mm having Peak intensity 1426400.1 for Radial viewing




Method: DLRL-Cal Page 1 Date: 3/4/2566 11:33:00

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:18:12

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 Blank 1
Analyte Back Pressure Flow
A1l 197.0 kPa 0.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 96.5 [0.00] mg/L
Zn 213.857 584.3 [0.00] mg/L
Mn 257.610 1401.8 [0.00] mg/L
La 379.478 352.7 [0.00] mg/L
Ba 455.403 25802.4 [0.00] mg/L
Ba 493.408 45750.3 [0.00) mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 3/4/2566 10:55:27
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
Rll 1%4.0 kPa 0.50 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conec. Units
As 193.696 13655.9 [5.0] mg/L
Zn 213.857 1496844.9 [1.0] mg/L
Mn 257.610 1615840.4 [1.0] mg/L
La 379.478 340770.3 [1.0] mg/L
Ba 455,403 839940.7 [0.1] mg/L
Ba 493,408 633243.6 [0.1] mg/L

Calibration Summary

Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope
As 193.696 1 Lin, Calc Int 0.0 2731 0.00000 1.000000

Zn 213.857 1 Lin, Calc Int 0.0 145800 0.00000 1.000000

Mn 257.610 1 Lin, Calc Int 0.0 1616000 0.00000 1.000000

La 379.478 1 Lin, Calc Int 0.0 340800 0.00000 1.000000

Ba 455.403 1 Lin, Calc Int 0.0 8398000 0.00000 1.000000

Ba 4893.408 1 Lin, Calc Int 0.0 6332000 0.00000 1.000000

Sequence No.: 3 Autosampler Location:

Sample ID: IDL-RL (2% HNO3) Date Collected: 3/4/2566 11:19:52

Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52

Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:



Method: DLRL-Cal Page 2 Date: 3/4/2566 11:33:00
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-RL (2% ENO3)
Analyte Back Pressure Flow
All 198.0 kPa 0.50 L/min
Mean Data: IDL-RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -32.0 -0.0 mg/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 35.07%
Mn 257.610 475.9 0.0 mg/L 0.00 0.9 pg/L 1.49 168.85%
La 379.478 -36.3 -0.0 mg/L 0.00 -0.3 pg/L 1.12° 350,558
Ba 455,403 26579.4 0.0 mg/L 0.00 9.5 pg/L 2.86 30.09%
Ba 493.408 -20698.9 -0.0 mg/L 0.00 -9.8 pg/L 9.64 98.34%



Method: DLXL-Cal Page 1 Date: 3/4/2566 11:32:13
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous
Results Data Set (original): PM3APR23
Results Library (original): C:\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):
Results Library (reprocessed):
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:23:46
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 198.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 -113.3 [0.00] pg/L
As 193.696 285.4 [0.00] pa/L
Se 196.026 99.6 [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 11:29:24
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original} TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
B11 199.0 kPa 0.50 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 1%454.6 [1000] ng/L
As 193.696 17563.5 [1000] pg/L
Se 196.026 4574.6 [500] pg/L
Pb 220.353 31327.5 [500] pg/L
Calibration Summary
Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 19.45 0.00000 1.000000
As 193.696 1 Lin, Calc Int -0.0 Y756 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 9.149 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 62.65 0.00000 1.000000
Sequence No.: 3 Autosampler Location:

Sample ID: IDL-XL (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:

Dilution: 3X

Wash Time:

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% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
T1 180.801 35.1 2 pg/L 1.24 5 pg/L 3.73 6B.95%
As 193.696 -14.0 -1 pg/L 1.42 -2 ng/L 4.26 177.97%
Se 186.026 =655 -1 npg/L 0.96 -2 pg/L 2.87 134.85%
Fb 220.353 -135.0 -2 pg/L 3.83 -6 pug/L 11.48 177.50%



Method: MnBEC

Page 1

Date: 3/4/2566 11:32:34

Method Loaded
Method Name: MnBEC
IEC File:

Method Description: CBO00-XL and RL-Spec <or = 30

Metheod Last Saved: 15/10/2563 10:51:07
MSF File:
pg/L,Attn: Spec<or= 50pg/L

Sequence No.: 1

Sample ID: IB (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:

Dilution:

Wash Time:

TET

Autosampler Location:
Date Collected: 3/4/2566 11:17:14
Data Type: Reprocessed on 3/4/2566 11:32:27

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 187.0 kPa 0.50 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 185358.1
Mn 257 EN 39181.6
Sequence No.: 2 Butosampler 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 Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 194.0 kPa 0.50 L/min
Mean Data: IS (N069-15739/10
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 ¥N 11636268.0
Mn 257 RN 1679271.0
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Method: Resolution
Result: PM3APR23

Spectra

Sample ID: Res (N069-1579/10)

As 193.696-Res Rep: 3|Ni 231.604-Res Rep: 3
41k 240k
T
) Jesuracne S 78 % . e e i) 0f—-
i |
193.696 231.604
Intensity: 31528.8 Intensity: 192026.8
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3|Ba 455.403-Res Rep: 3
240k i M
B S _._!,_,._.»;5_..__5_ .................... SR R - ,E |
R o | i
0] 0] !
I i
341.476 455.403
Intensity: 142636.8 Intensity: 3068264.1
Conc: Conc:
3 4

3/4/2566 11:00:59

Page 1
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Method: Precision Pa

1 Date: 3/4/2566 11:12:20

ge

Method Loaded

Method Name: Precision Method Last Saved: 3/5/2554 12:31:51
IEC File: MSF File:
Method Description: C8000 -N=10- 1.0% RSD
Sequence No.: 4 Autosampler Location:
Sample ID: RSD STD (N069-1579/10) Date Collected: 3/4/2566 11:02:43
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample FPrep Vol:
Wash Time:
Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
all 185.0 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. RSD
Zn 206.200 493474.3 17093.12 3.46%
Mg 280.271 3275340.1 23266.88 0.71%
Mg 285.213 196113.7 11109.486 5.66%
Ba 455.403 7794526.3 B0474.48 1. D3%
Method Loaded
Method Name: Precision Method Last Saved: 3/4/2566 11:07:51
IEC File: MSF File:
Method Description: C8000 -N=10- 1.0% RSD
Sequence No.: 5 Autosampler Location:
Sample ID: RSD STD (N069-1579/10) 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
All 196.0 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. RSD
Zn 206,200 515663.2 2890.08 0.56%
Mg 280.271 3404809.8 43469.63 0.28%
Mg 285.213 197460.0 775.34 0.39%
Ba 455,403 8071203.3 31631.19 0.39%



Method: Precision
Result: PM3APR23

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206.200 Rep: 51 Mg 280.271 Rep: &
240k [ 1M L
;- |
0 . ; | -l 0l o ML
] ' E 1
206.200 280.271
Intensity: 501625.4 Intensity: 3280687.2
Conc: Conc:
1 2
Mg 285.213 Rep: 5! Ba 455.403 Rep: 1
91k 3M
éi
............... — .
0 | 0
785.213 455.403
Intensity: 1903574 Intensity: 7796556.6
Conc: Conc:
3 4
3/4/2566 11:06:54 Page 1 WinLab



PerkinElrﬁer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0s91578
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Numbher: 57.024CRX1 Certification Date: NOY — -~ Z[IZ'I

Expiration Date: MAY 3 ﬁ 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRW
As 50.0 ygimL  50.1 pgimb 3103a" Ni 10.0 pgimL 10.0 pg/mL 3136*

K 50.0 pg/mL. 50,3 pg/mL 31418 Sr 10.0 pgimL 10.0 pg/mL 3153a"

La 10.0 pg/mbL  10.0 pgfmL 3127a" Zn 10.0 pgimL 10.0 pg/mL 3168a"

Li 10.0 yg/mL  10.0 pg/ml 31298a" Ba 1.00 pg/ml 1.01 pg/mL 3104a*

Mn 10.0pgfmL 10.1 pafmb 3132 Mg 1.00 pgimL 1.01 yg/ml 3131a”

* . indicates NIST SRM + - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 2-84MJ, 3-168MJ, 4-390MJ

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate 1o +0.5% of certified
concentration until the expiration date, provided the slandards are kepl tightly capped and stored under normal laboratory
condilions. This value is the sum of cumulative errors associated with the analylical delerminations, pipetting, and diluting to final
volume, For these solutions we use high purity acids, ASTM Type | water {18 megotim double deionized), and leached, triple-tins
ed botlles. All glassware used is class A

, ) Certifying Officer: 7 . @l"{:w
PerkinElmer, Inc.
s o eeataamIaiSsE SRR Do e L

PerkinElmer’
U.S.A. Tel: 1-203-925-4600

willly NG N e s

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.




inElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

PerkinEln

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs
Lot Number: 58-169CRY 1 Gortaton pae: MAY = = 2022

Expiration Date: NGV 3 U 2023

* Instrumental Analysis using ICP Specitrometer:

Analyte  Labeled fieasured SRM Analyte Labeled Weasured SRM
As 100 pg/ml  99.8 pg/mL 3103a* Pb 50.0 pg/mb 49.8 pgimbL 3128
Ti 100 po/mb. 984 ug/ml 3158* Se 50.0 pg/mL 48.8 pgimb 3149*

Cd 50.0 yg/mt.  50.0 pg/ml 3108
* - indicates NIST SRM - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guaraniee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurale i +0 5% of cerlified
concentration until the expiration date, provided the standards are kepi tightly capped and stored under normal laboratory
conditions. This value is the suri of cumulative errors associated with the analylical deferminations, pipetiing, and diluting to final
volume. For these solutions we uss high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A,

' ) Cerlifying Officer: 7 * &fﬁl‘ﬂ‘ﬂ

) ; PerkinElmer, Inc,
PerkinElmer

u.5.4. Te: 1-203-825-4600
U.8.4. Toll Free: 1-800-762-4000

il ey

s for a complete listing of our global offices.



Perkin

GClobal Seivice Traininge Depanrtment

Service Engineer Certification

Wiphan PDromiumda

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

ICP220B Optima §300 & Optima 4X/5X/¢X00 Scries

» ~
Instructons é%»%/ Date: July 20, 2012

Geo(% Coolc

Cerltified by: %//1@@%

(Manager. GClobal Training Cperalicns)




FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : us¥u waiindswinaauve Date Tested: 30-1i.m.-66
A0 Recommendation Recertification

Address :  1/6 afausiuaAIuKY 145, Period 6 Months
WAIALWIUS, LanszwUge, Recertification Due: 29-n.11.-66
Ag9twe 10240 TH Date Last Certified: 3-0.a.-65

User Name: aai Anfdnd uiaseu Visit Number: 10f2

Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733

E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 040S0110503 AA WinLab 3.2
TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % MGO0-057
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1201

SERIAL NUMBER 04050110503 DATE TESTED 30-i1.m.-66
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc +0.2 Vdc +5.02 Vdc
+11.50 Vde + 0.2 Vdc +11.48 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdc
+35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.78 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.20 nm,
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.83 nm.
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 . DATE TESTED 30-11.n.-66
. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = (0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000

C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer >0.25 0.285 Abs.
%RSD <0.3 0.18 %
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 30-i1.m.-66

Remarks :

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

meets
|:| does not meet

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer
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PerkinElmer®

precisely.

Certificate of Training

This is to certify that

Mr. Krungchai Treevichien

Has successfully completed

Atomic Absorption 100/300 Service Training

17 September, 2007 TO 21 September, 2007

szjﬂé"f\

Gary T§<0n : 21 September 2007
INSTRUCTOR Date




