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RECALIBRATION
DUE DATE:

November 19, 2022

Calibration Certification Information
Cal. Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol. Init Vol. Final Aval, 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 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/AH( 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 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1.99331 m= 1.24818
QSTD b= -0.00049 QA h= -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:
= Pa Tstd - )
Qstd= 1/m<<\/AH( Petd )( T ))-b) Qa 1/m<<,/AHi Ta/Pa)) b>

Standard Conditions

Tstd: 298.15 °k
Pstd: 760 mm Hg
Key

AH: calibrator manometer reading {in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

RECALIBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue

Village 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.32 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25,0 Temperature (deg K) : 295.0
Average Press, (mmHg) : 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-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 12.00 1.738 60.0 60.00 Slope: 34.5708
2 9.40 1.538 54.0 54.00 Intercept: 1.0693
3 7.20 1.346 50.0 50.00 Corr, Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[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

= actual chart response

m = calibrator Qstd slope Calibrate By = = <
= 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 : Z‘L{&C foen }?7
For subsequent calculation of sampler flow: v
1/m((D[Sart(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 e admin@tet1995.com » www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22
ITEM: TSP Serial No: (No.24 ) 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) : -
AverageTemp (°C) : 32.5 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50254a Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 195-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 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(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 . 10
Pstd = 760 mm Hg Approve By : _! f?,adw E
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

w———— e amem—m— wo—— — s——————————————————————— N s ]

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 ¢ 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: pM10 Serial No: (No. 32 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, (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 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
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 ¢ of Observations: 5
Caiculations
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 =L

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 ) ! C{ﬁw&g/‘” 6?7
For subsequent calculation of sampler flow: v
1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

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

e smomerremrt——cr———————————— pe———— e —————— s ——— w—— e ———rttrm——m———————————————————r i

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 o 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: pM10 Serial No: (No. 10 ) 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. (mmHg) @ 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 30.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 195-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 60.0 §0.00 Slope : 33.5815
2 9.80 1.571 54.0 54.00 Intercept: 1.1417
3 8.40 1.454 50.0 50.00 Corr. Coeff: 0.9997
4 5.20 1.144 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 : — =<

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

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

v
Pstd = 760 mm Hg Approve By : } / &Lfaﬁcf{»w »
For subsequent calculation of sampler flow:

1/m((1)[Sart(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 e admin@tet1995.com e www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

© 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

CALIBRATION 0008

Cert.No.: 23MM160
Page.: 1of 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer: Mettler Toledo

Model : AB204

Serial No. : 1116392227

ID No.: TET.LAB.BALO1

Submifted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkaok 10240

Location : Balance Room

Received order: - 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : 15 °C 10 40 °C
Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : %ﬁu .

Approved Signatory

{ YyPomthippa Tameyakul
( ¥} Malee Butkruea
( ) Suwit Imjai

Issue Date : 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 written

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

A 0053464



Equipment : Electronic Balance _ Cert.No.: 23MM160
Condition As-Received : Used Item 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. ID No. Test report No. Due date

1) Standard Weight Set (E2) 16884 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 fraceable 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) (9) (g) (xmg) (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

SRR o

N
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Equipment : Electronic Balance Cert.No.: 23MM160
Condition As-Received:  Used item Page: 3 of 3
Reference : 2304-01460C-12
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 Front Frant
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

(9) (9) (g9) (a) (9) (g9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002 0.0001

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

(g) (g9) (g9) (xmg) (k)

Unload 0.0000 0.0000 0.14 2.1

0.01 0.0100 0.0000 0.14 2.1

0.1 0.1001 -0.0001 0.14 2.1

0.5 0.5000 0.0000 0.14 2.11

1 1.0001 -0.0001 0.14 2.11

5.0000 0.0000 0.14 2.11

10 9.9999 +0.0001 0.14 2.1

25 24.9998 +0.0002 0.15 2.07

50 49.9998 +0.0002 0.16 2.05

100 90.9999 +0.0001 0.18 2.00

200 200.0000 0.0000 0.29 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 %.

~000~

a 1158498



Mesa Labs 12100 W. 6th Ave

l.akewood, CO 80228
NIST Traceable Calibration Facility

Mesal

CERTIFICATE OF CALIBRATION - NIST TRACEABILITY

Calibration Report #: 172508-10082022
DeltaCal Serial Number: 172508
Calibration Technician: William Whittaker
Date: 10-Aug-2022
Recommended Recal Date: 10-Aug-2023

Critical Venturi Flow Meter
Max Uncertainty = 0.346%

TE20005 6 - 30.00 LPM Calibration Due: 11-Jul-2023
TE20007 140-6.0LPM Calibration Due: 11-Jul-2023
Room Temperature: +- 0.03°C from -5°C - 70°C Room Temperature: 22.40 °C
Brand: TelaTemp
TE Number: TE12003 Serial Number: 305460
Std Cal Date: 2-Nov-21 Std Cal Due Date: 2-Nov-22
Ambient Temperature (set): 225 °C

Aux (filter) Temperature (set): 225 °C

Barometric and Absolute Pressure
Vaisala Model PTB330 (50-1100) Digital Accuracy: 0.03371%

TE Number: TE12311 Serial Number: H0850001
Std Cal Date: 5-Jan-22 Std Cal Due Date: 5-Jan-23
DeltaCal:

Barometric pressure (set): 623.70 mmHg

Results of Venturi Calibration

Flow Rate (Q) vs. Pressure Drop (AP). Where: Q=Lpm, AP= Cm of H20

Venturi

TE20005  Q=3.93339 AP* 0.51739 Overall Uncertainty: 0.35%
TE20007 Q=3.83314 AP " 0.55263  Overall Uncertainty: 0.35%

FM-00266 Rev E

Page 10of 2



Mesa Labs 12100 W. 6th Ave Lakewood,
CO 80228
NIST Traceable Calibration Facility

As Shipped Calibration Data for DeltaCal

'Mesa!

Date Technician
Unit Type: DC 1 10Aug2022 William Whittaker
Flow Range: 1.5-19.5 LPM
Serial No. : 172508 Ambient Pressure:  623.8  mmHg
Firmware Version: 4.00P Ambient Temperature: 22.4 °C

Range 1 Test Pit:stfre Bs:ggitrrelc VenturiQa DUT Qa % error

Venturi TE20005 # mmHg mmHg LPM LPM %
Type 1B 1 136.646 623.200 6.567 6.537 -0.457
Flow range 6 - 30.00 LPM 2 210.82 623.200 | 10.184 10.158 -0.255
3 270.667 623.200 13.102 13.081 -0.160
4 330.192 623.200 } 16.005 16.001 -0.025
5 371.791 623.200 | 18.033 18.047 0.078
6 400.698 623.200 | 19.443 19.468 0.129
Maximum allowable error at |Average | -0.115

any flow rate is 0.75%. Result

Range 2 Test P;it:stfre Bljrrgsn;?rgc VenturiQa DUT Qa % error

Venturi TE20007 # mmHg mmHg LPM LPM %
Type 28 1 113.477 623.200 1.547 1.544 -0.194
Flow range 1.40 - 6.0 LPM 2 222.138 623.200 1 3.085 3.086 0.032
3 270.495 623.200 3.769 3.759 -0.265
4 329.840 623.200 4.608 4,587 -0.456
5 376.313 623.200 5.266 5.255 -0.209
6 416.719 623.200 5.837 5.860 0.394
Maximum allowable error at |Average 116

any flow rate is 0.75%. Result |
Performed By William Whittaker. Date: 10-Aug-2022
@/ —2 ///7
Approved By: C P\ X{ Date: v ﬁ&; lﬁ}‘
C, 77

FM-00266 Rev E Page 2 of 2



Mesa Labs 12100 W. 6th Ave Lakewood,
CO 80228
NIST Traceable Calibration Facility
As-Found data for DeltaCal
Date
10Aug2022

Mesal

Technician
William Whittaker

Unit Type: DC 1
Flow Range: 1.5-19.5 LPM

Serial No. : 172508
Firmware Version:

4.00P

623.8
22.4

Ambient Pressure:
Ambient Temperature:

mmHg
°C

As Received Temp. Press. Calibration As Shipped Temp. Press. Calibration
DUT Standard Diff DUT Standard Diff
Presaus 622.5 623.8 1.3 623.7 623.8 0.1
mmHg
DUT Standard Diff DUT Standard Diff
Tempays °C 22.3 22.4 -0.1 225 22.4 0.1
Temp rye, °C 22.4 22.4 0 225 22.4 0.1
Offset New Offset
PresAmB -2 -0.7
TempAMB 0.1 0.2
Temp Filter 0.15 0.15
Static Barometric
Range 1 Test Pressure  Pressure | VenturiQa DUT Qa % error
Venturi TEZ20005 # mmHg mmHg LPM LPM %
Type 1B 1 138.806 623.700 6.669 6.535 -2.009
Flow range 6 - 30.00 LPM 2 211532 623.700 | 10.210 10.083 -1.244
3 =273:562--623:700 13237 13:077 -1.209
4 336.133 623.700 | 16.287 16.122 -1.013
5 375.526 623.700 | 18.201 18.040 -0.885
6 401.448 623.200 | 19.479 19.313 -0.852
Maximum allowable error at |Average -1.202
any flow rate is 0.75%. Result
Static Barometric
Range 2 Test Pressure  Pressure | VenturiQa DUT Qa % error
Venturi TE20007 # mmHg mmHg LPM LPM %
Type 2B 1 112.404 623.200 1.532 1.611 5.157
Flow range 1.40-6.0 LPM 2 223.691 623.200 3.107 3.114 0.225
3 -1.598
4 -0.656
5 2:32 ~1.201
6 .92 -1.705
Maximum allowable error at 0.037
any flow rate is 0.75%.

FM-00266 Rev E




PM-2.5 Calibration Report

Thai Environmental Technic Limited
USHN madaguadaylng ana

Egquipment Name PM 25 Ambient Temperature 32°C
Manufacturer BGI By Mesa Lab Relative Humidity 55.0%RH
Model PQ200 Barometric 758.2 mm Hg
Serial Number . 72615 Calibration Date 9-May-23
ID. Number - 08 Dued Date of Calibrate 9-May-24
Reference Standards

Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 FM-00266 Rev E 10-Aug-22

System Flow Performance Test ( Unit : Vmin )

STD Setting UUC Reading Error =) Uncertainty
15.00 14.99 0.00 0.02
16.70 16.71 0.00 0.01
18.40 18.41 0.00 0.01

System Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (%) Uncertainty
25 25.04 0.00 0.05
28 28.06 0.00 0.09
32 32.06 0.00 0.09

Barometric Pressure Test ( Unit : mmHg)

STD Setting UUC Reading Error (#) Uncertainty
758.2 758.10 0.00 0.07
N q _
Calibration by /\ ~ Approved by : /I(/Jo.,v@w L

Q/éalibra'tion Officer

[

Authorized Signatory

Thai Environmental Technic Limited

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

o 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
YIHN matingdauladaulng ana

PM-2.5 Calibration Report

Equipment Name PM 2.5 Ambient Temperature 32°C
Manufacturer BGI By Mesa Lab Relative Humidity 55.0%RH
Model PQ200 Barometric 759.1 mm Hg
Serial Number 72613 Calibration Date 7-May-23
ID. Number 06 Dued Date of Calibrate 7-May-24
Reference Standards

Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 FM-00266 Rev E 10-Aug-22

System Flow Performance Test ( Unit : Vmin )

STD Setting UUC Reading Error (=) Uncertainty
15.00 15.04 0.00 0.05
16.70 16.70 0.00 0.00
18.40 18.41 0.00 0.01

System Temperature Performance Test ( Unit : °C)

STD Setting UUC Reading Error (=) Uncertainty
25 25.04 0.00 0.05
28 27.98 0.00 0.04
32 32.10 0.00 0.14
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (%) Uncertainty
759.1 759.30 0.00 0.39

A . ?
Approved by : / / L/é,céa-
v

W

Calibration Officer Authorized Signatory

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com ¢ www.tef1995.com




Certificate Of Analysis
Special Gases Mixture

Customer Detallc
Hatne Addreyg
sental Technic Umited 1/% Soi Ramkhamhaeng 45, Khet
Saphansoong, Bangkok 10240

Customer Tag No.:

3450721 Date of Baus

18-Aug-2071 Expiry date: 1B-Aug-2023

0167125 Haterisl Lode: 640300-5k-44 Cylinger 846.. ADO5675K

5578 Filling pressure: 145.0 bat Valve (GRERDES

LNDE Cylindes Hiatenial: Specisa seal Cylinder Size; 401

Analytical Result
e s worming! ) . ‘
Component Concentration Analysis ?eﬁi;?%} Uncertainty’ #ethod of Analysis® Assay Date
40.60pm 3% Zoom t 1% reialive {6} -PB-352 P1-Aug 5 18-Aug21
tessthan 1.9 ppm
zeference Stondard used in Assoy
Cylinder number {oncentiation Sxpity date;
27881156 51.58:0.47 ppm 2%-0u1-2622

Anciytical Instruments used in Assoy
el [Meke /Hodel Analytical Principle
lers Hicolet (350 FUR-NO

Last Multipoln Calbration
9-Aug-2021

sadition
5% ol artus 5"?‘@5?% [ ,;E‘?%’% 5‘?“;

fecommend usage ¢

re date whichever comes fisst

O

" 7 Bk
7 8 lovel oi¢ FE .

E«y& @5
: gf%s;é@gé %g H "09’?%.‘3»"# 110 ¢
imence gas slandad af»%i’%efi Btesthe i e Hatenal S0 slass e

{33 Dheriochemical Onygen Anslyier, (4] Dlectesheouat Boistse Analyies,

v,mi}%%@ fedt ’%ﬁ‘/

§L§f§’*%§§ Painyasonnion

Pogr tott Sianatory e and on behall of Linde (Thatland) Lo, Ud.

Hns 2o vepstdued e 5

uStn Busk (esmrlnn ofin (e tinde (Thatland} Public Company Limited «
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s reiva rvese fo L5 157 flor, Bangma Yownr 4, /3 105 19, Bongss Sred 0 4.5 Head Baniane
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[ Ders (48) 8575983

Semsdes Szmepsiers 16340, Y LG IINEENE fex f04) 1206002

ety Hant s 195 a2 5. 1 : : wiw
Thadand, Yol (45} 3ESTRATE9E fas {65} 38,5705



Thai Environmental Technic Limited
USHN madagunasonlng 31na

|

NOx Analyzer Calibration Report

Calibrate Date : 13-Nov-22 Temperature (°C ) 25°¢C
Analyzer Type : NOx Barometer (mmHg) : 759.8
Brand API Humidity (50£135 %) : 52.0%RH
Model 200A Dilutor API M700 S/N 625
Serial Number : 1982 (No.1s) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy PP X6 T wo | No, | mox | No | vo, | 7 P
Zero 0.0 1.4 1.1 0.3 0.0 0.0 0.0 0.0
Span 400.0 391.0 390.0 1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(pph) Y p.(ppb) : Outp%n Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.1 0.1 0.10 0.000 0.03
100.0 103.2 103.1 0.1 3.10 0.031 3.10
200.0 201.1 201.3 -0.2 1.30 0.007 0.65
400.0 397.3 397.1 0.2 -2.90 -0.007 0.72
Average Diff (%) 1.13
Multi Point Calibration
450.0
4000 y=0.9901x +2.14 _
’ R? = 0.9999/"J
— 350.0
= /
8
£ 3000
o )
@ 250.0
8 /
% 200.0 oA
=
5 1500 n/
< 100.0 /-
50.0 -
0.0 ¥ ; : y ; :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: u%f/w - Approved by : ?f;f evchar 15

o o o o PN P
uflunsedi ; 0o Fuheudh 02/09/15 vRuUUWe s : 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 ¢ admin@tet1995.com o www.tet1995.com



@ m" Thai Environmental Technic Limited
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NOx Analyzer Calibration Report

Calibrate Date : 13-Nov-22 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759.8

Brand . APT Humidity (50£15 %) : 52.0%RH

Model : 200 E Dilutor . API M700 8/N 825
Serial Number : 393 (No.19) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas . A00962 SK

Calibration of Span

Supply G Ref Value(pph) Before of Span.(ppb) After of Span.(ppb) % diff of S
u as ef Value iff of Span
g PP NOx | NO | NO, | Nox | NO | NO; ’ i
Zero 0.0 1.8 1.1 0.7 0.0 0.0
Span 400.0 417.0 410.0 7.0 400.0 400.0 .
Multi Point Calibration
Analyzer Disp.{ppb i
Ref Value(ppb) M p.{(ppb) : Output Difference '
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.2 0.1 0.20 0.001 0.05
100.0 101.5 100.9 0.6 0.90 0.009 0.%80
200.0 201.3 200.1 1.6 0.10 0.000 0.05
400.0 401.8 400.2 0.1 0.20 0.000 0.05
Average Diff (%) 0.26
Multi Point Calibration
450.0
y=0.9994x+ 046 _
400.0 Ty /._.
— 350.0
| /
£ 3000 /
& 2500
[=) /
5 2000 /
< 1500 /
<
< 100.0 /u
50.0 -
0.0 &x : : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
7 -
g« S Tiode. P
Calibrate by: Jjjg(/\/v . Approvedby: ' {Eij odra B
U/ )
udlunsadi : 00 Fufionssd 02/09/15 viinuuresy | QF-QP16-06

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



£

<
ol
e

Certificate Of Analysis

Special Gases Mixture

Customer Details
Name:

Thai Environmental Technic Ltd.

Address:

1/6 Soi Ramkhamhaeng 145,
Saphansoong, Saphansoong, Bangkok

Customer Tag No.:

10240
Certificate Details
Number: 3367/19 Date of Issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
production Order: 90155812 Material Code: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling pressure: 145.0 baf Valve: (GA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40.0L
Laboratory Report
Analytical Result
Component Nmmim Analysis Result” Uncertainty’ Method of Analysis’® Assay Daté
Concentration \ o
Sulphur Dioxide 40.0 ppm 41.4 ppm + 19 relative (6)1-PB-352 10-Sep & 19-Sep-19
In Nitrogen ' : :
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 11382356G 25.50+0.25 ppm 7-Mar-2021
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-502 10-Sep-2019

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please quote the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA fraceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reporied expanded uncertainty s based on 3 standard uncertainty multiplied by a coverage factor k=2, providing 3 level of confidence of approximately 95%

The measurement of this material is traceable ta the I through the reference gas standaid which is traceable to Swiss National Standard of Mass or

other recognised naticnal metrology institutes.

3.(1) Gas Chramatography, {2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Motsture Analyzer,

(5) Total Hydrocarbon Analyzer, (6) Other - Specified
Sukanya Parinyasoontorn //;V(/
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

page 1of 1

This report shall .10t be reproduced except in full

usGn awid (Us:indlng) AR (unnou)

et 0107557000765

U 15 UTOUININ0as 19 2/3 i) 14 MAUBUTASIA U, 6.5 AU
a.unouwd v.aunsUsMs 10540 s (66) 2338-6100  Insans (66) 2338-6333
Tsvonuoalnss : 105 my 5 Auwadns ouToUny a:BoINST 24180

Insrur (66) 38.570-479-93 Insans (66) 38.570-323

PB-002/F006

. X . Iss:H/2, 01 March 2018
Linde (Thailand) Public Company Limited

HLE Raghitation no. 0107537000785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutgrakam 10540, el (66)2338-6100 Fax (66) 2338-6333
wellgrow Plant: 105 Moo S, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



Thai Environmental Technic Limited
n‘%mﬂﬁﬂ?’mumﬁam%ﬂ N A

Analyzer Calibration Report

Calibrate Date :15-Nov-22 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 758.9
Brand : Thermo Humidity (50£15%): 50.0 %RH
Model . 43C Dilutor : API M700 S/N 625
Serial Number 243057277312 (No.14) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 4.1 0.0 0.0
Span 400.0 372.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output le‘ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 0.5 0.00 0.13
100.0 97.0 -3.0 -0.03 3.00
200.0 188.0 -2.0 -0.01 1.00
400.0 398.0 -1.0 0.00 0.25
Average Diff (%) 1.089
Multi Point Calibration
450.0
y=0.9984x-11 _
400.0 RZ= 0,999y"‘
= 350.0
Q. /
£ 3000 —
2 2500
a e
= 200.0
8 e
2 150.0
c /
< 100.0
50.0 //u
00 &3 : v 7 5
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value({ppb)
7’ dA:\ =
Og f I3 Q
Calibrate by: \/’i . Approved by : [ ,(} ge

uflundedt : 00

Thai Environmental Technic Limited

Tuieuld 02/09/15

myRuuulesy : QF-QP16-06

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




Thai Environmental Technic Limited
_U3HN madadunadenlng 910a

Analyzer Calibration Report
Calibrate Date :16-Nov-22 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (nmHg) : 759.8
Brand . API Humidity (50£15%): 50.0 %RH
Model . 100E Dilutor : API M700 S/N 625
Serial Number 12658 (No.18) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.5 0.0 0.0
Span 400.0 417.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Qutput le;ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.7 -0.3 0.00 0.30
200.0 201.0 1.0 0.01 0.50
400.0 402.0 2.0 0.01 0.50
Average Diff (%) 0.35
Multi Point Calibration
450.0
y=1.0045x -0.08 _
400.0 . /B
= 350.0
2 pd
£ 3000
a e
é’ 250.0 ._/
5 200.0
-é 150.0 /
< 100.0 /u
50.0
0.0 rz/ , ; , : ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Approved by : ?QQV’;_ 1
7

Calibrate by: (Q//@}\/x- g .

iR luased : 0o

Fufieusid 02/09/15 mvfuuuvlesy : QF-QP16-06

Thai Environmentai 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



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

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

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

Issue Date :

"
N5

’
Y
3

S~

W

P
A NN
"/"/ulu\“\\\

oW
()

)

4,

Cert.No.:

Certificate of Calibration Page:

pH Meter
Horiba

F-71G
V3B1F8H3
Used ltem

11 July 2022

11 July 2022
2207-02430C-6

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

Laboratory (Thai Environment Technic Limited)
(25.3 - 25.1) °C

(613 - 50.9) %

In - house method :

- CP-OCH2 by direct measurement with standard

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

Krisda Malee

Mol -

Approved Signatory

19 July 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.

NSC-TISI-TIS17025
CALIBRATION 0008

A 0042416

22CHO409 -
1of2




Cert. No.: 22CHO0O409
Page.: 20f 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 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

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

: The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

2. Ceriified Reference Materials

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022

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)

Unit Under Nominal Standard . Uncertainty of Coverage
. : Actual Reading
Calibration Value Voltage Measurement factor .
input (+mV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
S/N.: V3B1F8H3 7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 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 4.007 164.7 0.0047 2.00
S/N.: 9X7C0540 6.866 6.867 -3.1 0.0084 2.00
9.181 9.182 -130.1 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 %.

~-00o-

Wubs

a 1090861



Certificate of Calibration

Equipment: SPECTROPHOTOMETER Certificate No.: C06230177
Model: Spectroquant Prove 100 Issued Date: 02 May 2023
Serial No. (or ID.): 1618111041 Job No.: KSPR2306590
Manufacturer: Merck Page: 1 of 3
Condition: In Condition

Customer: Thai Environmental Technic Limited

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

Environment Condition: Temperature 27.7 °C t 0.3 °C
Humidity 59.5  %RH * 1.7 %RH
Calibration Place: Thai Environmental Technic Limited ( Laboratory )

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

Calibration By: Mr.Siwapan Srijan

Calibration Date: 02 May 2023

The Method used: In house method, CAL-W1-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 105931 and 105898
The standard for Photometric Certificate No. 105940
The standard for Stray light Certificate No. 101040

e DS

(Mr. Siwapan Srijan) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

i fatadiay waTulal dria

DKSH Technology Limited

2533 qUUAYNIN WBWUWIIN [anssTIRe ngmnerIuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Deﬁ\/eﬁng Growth - in Asia and BeyOnd. CAL-FM-C06-15: 12 Sep 2022



Frw

Certificate No.: C06230177 Page 2 of 3

Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm -
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.48 418.9 -0.42 0.13
536.90 536.8 0.10 0.13
637.94 638.1 -0.16 0.13
748.28 748.3 -0.02 0.13
807.16 807.0 0.16 0.13

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.591 -0.0020 0.0045
420 nm
0.7604 0.762 -0.0016 0.0045
1.0241 1.028 -0.0039 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.579 -0.0008 0.0045
440 nm
0.7430 0.745 -0.0020 0.0045
1.0016 1.005 -0.0034 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 0.530 -0.0017 0.0045
465 nm
0.6854 0.688 -0.0026 0.0045
0.9509 0.953 -0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.545 0.0007 0.0045
546.1 nm
0.6944 0.694 0.0004 0.0045
0.9965 0.996 0.0005 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.582 0.0017 0.0045
590 nm
0.7223 0.721 0.0013 0.0045
1.0935 1.091 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6900 0.689 0.0010 0.0045
1.0862 1.085 0.0012 0.0045

vEtv fimadiay weTulad dada

DKSH Technology Limited

2533 ouugueIv uBUNIn ewseTuue ngavnaMAs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022



Certificate No.: C06230177 Page 3 of 3

Calibration Resuilts:

Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
391.94 +/- 0,11 nm 391.9 1.13 1.947

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

5 fiaadiay aTuTall $1a

DKSH Technology Limited

2533 auugyein wuun wansyTane nginwmuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com ~ Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022



lunsr9daudnInimZavIndanaay
wafilueu: KSPR2306590

afiaiasoeiia; SPECTROPHOTOMETER 'i:u: Spectroquant Prove 100 wAtaUAI: 1618111041

psaday (51) A5 (a)
02 May 2023 518n15A5NEA 02 May 2023 WNELS)
Und | lund Und | land
General
n 1. AudNysolAdal O
| 2 AaMuFzan ( waelaiian, aelu-uaniaia) O
O 3. @ iln - 1fla 1A3as (On-Off Swicth) -
= 4. 1una (Keypad) O
| 5 wiea (Display, Screen Contrast) O
Spectrophotometer
O | 6. useeu v (Battery Backup) >= 2.5 VDC O |
0 ] 7 ﬁquuutﬁaﬂﬂv']uuwﬂﬁu (Wavelength Control) 1 0
O 8. mmumAfu (Wavelength Check) 0
O 0 9 wviavriuilawe (UV < 3,000 hour) O O
= 10.  uvaeriuflaug (Visible < 5,000 hour) = 169 Hours
| n 1. waviauanaditatne (Carousel Module) | O
PH Meter and Conductivity Meter
. | 12, 8i@aTnan ( Electrode and Connection Cable ) O O
O O 13.  szeudrsazatelu Electrode (Level KCI) . I
O | 14.  rhilafudane Electrode (Dust Protection Hood) O I
O | 15.  w1udidainse (Stand) O O
Turbidimeter
O | 16. ﬂlﬂmwmiuﬁﬁham (No Sample) 1 [
7 | 17.  SEUMSEDIETNTBILEY (>=25 TaAu 3.0) I O
Automatic titrator
O O 18.  &@n Piston Burettes ] 1
O | 19.  Function Rinsing and Dosing O O
O | I 20. 'isuuviamum\masqﬂmﬂlﬂﬁzﬂau M ™
WRaRay/ el ;

Mr.Siwapan Srijan

Service Engineer

w3 fatadiag wmaTuTafl 4da

DKSH Technology Limited

2533 OUUFLNIN WINUWIIN ILANSETUUI NTRNHUKIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. . CAL-EM-R31-03: 20 Jul 2022
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Certificate of Calibration

Certificate Number D SPR23010143-5 Page: 1 of 3

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

Equipment Name : DO Meter
Manufacturer . Horiba
Model LOM-T1G
Serial Number’ o - D75J0012
ID. Number t No.07

Environmental Conditions

Ambient Temperature ©23°CT 2°C Received Date > 13 Jdan 2023
Relative Humidity D 50% T15% Calibration Date : 14 Jan 2023
Location of Calibration v In-Lab Recommend Due Date © 14 Jan 2024
Calibration Procedure . In-House Method Date of Issue © 15Jan 2023

Method of Calibration

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

requirement of ISCAEC 17025:2017 in accordance with reference procedure. Standards used 1o perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constanis,
consensus standards. The result reported herein apply only o the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

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

Calibrated by : Mr.Kijja Visitsilp Approved by : S

Calibration Officer { Ms.Bussakorn Chaikaew )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR23010143-5 Page : 2 of 3
= Reference Standards
* B Equipment Name Model Serial No, Certificate No, | Due, Dats
Zero Oxygen Solution HI7040L Lot. 50066/21 01B24 31 Jan 2027
2 Electronic Balance N/A 14246789 SPR22110015-7 | 10 Nov 2023
ff‘ Standard Weight Set Class EZ 8746971965 C02221902 16 Sep 2023

Traceability

' “This cerlification is traceable 1o the International System of Unit maintainedar
HANNA - Hanna Instruments (Thailand) Lid.
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SPC - SPC Calibration Center Co;Lid.

et

SP-FM-04-15 rev.0



/ Certificate No.:  SPR23010143-5 Page : 3¢f 3
Function : Dissolved Oxygen Permanance Test Unit © mo/L
Actual \ Uncertainty
Range UUC. Heading Efror
Standard (%)
0.3 0.22 -0.08 0.13
0~40
8.3 8.18 -0.11 0.13

Result of Calibration

Note:

The result of calibration was found accurate as uéhéi‘«}%a}s date and bié“géwdf calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%

- End of Certificate -

ey
oo
S
s

SP-FM-04-15 REV.0
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TECHNGCLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 L2 =3

NSC-TISI-TIS17025

TEL.0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008

"

g
Tief,

[
o

’,

OTIRNNS
RO

Cert. No.: 23TMB73

Page: 10of 3
L @ &
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Accuplus
Model : i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODO05S
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 : 11 April 2023
Ambient Temperature : (26 £10) °c
Relative Humidity : (50£30)%
Calibrated by : Khit Ruttanaprapachai

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

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

A 0053455



Equipment : BOD Incubator Cert. No.: 23TMB73
Condition As-Received :  Used liem Page: 2 0of 3
Reference : 2304-01480C-2
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 1TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013711 22LM83 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 Envi ent during calibration
- Beginning Finished

Temp. (°C) 25 26

Tg/ REL.Humid. ( % ) 51 54

2 4 AC Supply ( Volt ) 221 221

A o o
1 S 0 Position : R;;f'NSt(_j'
i 0.
" g "™ |8 1 [deterTo0n
. 7 2 18-18RTD-02
N2 /2;3_ ° / 3 18-18RTD-03
v Lo 4 18-18RTD-04
- - * 5 18-18RTD-05.
6 18-18RTD-06
7 18-18RTD-07_
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
. 10 om D= 048  m 9 (ref.) 18-18RTD-09
b= 10 cm W= 0.50 m
€= 10 cm H= 1.1 m

Capacity = 0.26 m?

a 1158205



Equipment : BOD Incubator Cert. No.: 23TM673
Condition As-Received : Used ltem Page: 30f3
Reference : 2304-01460C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uucH Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) (°C) | (°C) (£°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 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
factor k, providing a level of confidence of approximately 95 %.

-000-

Mkar

a 1158204
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Iine—moE —_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’////?/;\\\: /
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KR = %Sl_T:
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 22CH0625
Page.: 1of3 :
o g ] ° i
Certificate of Calibration %!
Equipment : Spectrophotometer };
Manufacturer : PerkinElmer Li
Model : Lambda 365 v
{
Serial No. : 365K9042909 S
ID No. : - </
Condition As-Received: Used Item (;
o
Received Date : 01 November 2022 "{/
Calibration Date : 01 November 2022 ?,_
/
Reference : 2211-00010C-5 1
Submitted by : Thai Environmental Technic Limited g/:,:
1/6 Soi Ramkhamhaeng 145, {f
Khwaeng/Khet Saphan Sung, L
Bangkok 10240 1,
{
Calibration Place : Laboratory (Thai Environment Technic Limited) W
Ambient Temperature : (24.9-244)°C (On-Site) {/E
Relative Humidity : (54 -52)% (On-Site) ;‘
Calibration Procedure : In - house method I

e

L

CP-OCH4 based on ASTM E 275-01

e

ey
i

Calibrated by : Uthen Kankawi

8

g
~

S Pt

Approved by : mﬁdﬂv ‘

Approved Signatory

(/)Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

A

o

)

Issue Date : 10 November 2022 |
The Uncertainties are for a confidence probability of approximately 95 %

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

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

A ANATAEA



Cert. No.: 22CHO625

Page: 20of3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 39130 106269 10 Oct 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023
3. Wavelength Standard set 29829 04777 02 Sep 2023
4. Stray Light Standard set 32629' 9112980 03 Aug 2024

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

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

4. Spectral BandWidth : 1 nm
Scan Speed : 30 nm/mirn

Calibration Results : without adjustment

Wavelength Accuracy

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

(nm) {nm) (tnm) k

418.53 418.32 0.12 2.00
536.52 536.61 0.12 2.00
638.00 637.96 0.12 2.00
684.50 684.48 0.12 2.00
879.41 - 879.39 0.12 2.00

21134411



Cert. No.: 22CHO625

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 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7095 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9956 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0927 1.0904 0.0028 2.00
Stray Light
* Straylight at
Reading at  280.05 nm % 0.11 nm
280.05 nm £ 0.11 nm
~ Abs 2.0728
%T 0.8299
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- 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
factor k , providing a level of confidence of approximately 95 %.

-00o-
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

Customer : u3iin wafindowinsdaning Date Tested: 30-1.m.-66
AR Recommendation Recertification

Address :  1/6 afaasiuaAKe 145, Period 6 Months
WSS WNIURY, LasdrwIugy, Recertification Due: 29-n.21.-66
Agstmw4 10240 TH Date Last Certified: 3-60.A.-65

User Name: aeat Andidnd wWinveu 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
AAnalyst 100

TEST STANDARD USED
Copper

Filter 0.2 %

SERIAL NUMBER SOFTWARE
04050110503 AA WinLab 3.2
PART NUMBER

N9300183

MG0-057

Page 1 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1201

SERIAL NUMBER 04080110503 DATE TESTED 30-11.0.-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 Vde +5.02 Vdc
+11.50 Vdc + 0.2 Vdc +11.48 Vde
+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.
Page 2 0of 4

TH ONE SOURCE Co.,Ltd. 33/118, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1201

SERIAL NUMBER  040S0110503 DATE TESTED 30-11.0.-66
5. 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 %
Page 3 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1201

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 30-1.0.-66

Remarks :

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

meets
I::l 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 Suppotrt Engineer

Page 4 of 4
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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

won ¢
Gary T¥son 21 September 2007
INSTRUCTOR Date
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WO-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : U5 matindunadenlng

$iva

Address :

1/6 ¥DHYTIUAWNY 145

Period

HUINTSWIHTL LUAgewIUg

ATUNNUNIUAT 10240

Date Tested:
Recommendation Recertification

Recertification Due:
Date Last Certified:

April 3, 2023

6 Months
October 3, 2023
October 4, 2022

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

User Name: Khun Nattapong Visit Number; 10f2

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

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

CALIBRATION NUMBER

PART NUMBER
N069-1579

N9830-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 10f4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



WO-02273746/2023

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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

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

AR

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

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

X

D. Adjust water and gas pressure regulator settings.

X

E. Inspect and leak check pneumatics drawers.

-

HEHEEE
~

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.

X

HIHE
-~

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

2]8]
=

X

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

A. Torch View Alignment.

=~

2][8]
~

B. Wavelength Calibration.

Page 2 of 4
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For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-02273746/2023

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

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00702

Ni 231.604 nm <0.011 0.00790

Ni 341.476 nm <0.015 0.01192
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01500
Precision

Zn 206.200 nm %RSD <1.0 0.58

Mg 280.271 nm % RSD <10 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 4,26

Se 196.026 nm 3(SD) ppb 2.87

Tl 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)/(1S-IB) Mn 257.610 nm <30 ppb 15.70
BEC : Radial (1B X 1000)/(IS-1B) Mn 257.610 nm <30 ppb 23.89

Page 3 of 4
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} WO-02273746/2023

Perkin

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
l__—_J 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 Departmept-PerkinElmer Ltd.
—_
S W Wﬂﬁé?)ﬁq

( iphan Promiumda )

Authorized Representative :

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

X-position Y-position Intensity
-2.0 15.0 2920926.2
-1.6 15.0 4117205.6
-1.2 15.0 5581541.7
-0.8 15.0 6990827.7
-0.4 15.0 8176328.5

0.0 15.0 9075098.4
0.4 15.0 8960265.5
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 12.5 2781326.3
0.0 13.0 4117574.4
0.0 13.5 5863526.6
0.0 14.0 7007618.7
0.0 14.5 8248882.5
0.0 15.0 8915353.6
0.0 15.5 8830206.3
0.0 16.0 8476274.2
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 2459589.5
0.0 19.0 1409798.3
0.0 19.5 836888.1
6.0 20.0 457127.2
-0.8 15.0 7389406.7
-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 8965644.2
0.4 16.0 8519954.3
0.4 16.5 7478375.8
0.4 17.0 5956440.9

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
-6.5 15.0 27006.7
-6.0 15.0 35560.5
-5.5 15.0 57821.4
-5.0 . 15.0 90835.9
-4.5 15.0 136105.4
~4.0 15.0 206645.2
-3.5 15.0 299882.1
-3.0 15.0 428877.1
-2.5 15.0 589771.2
-2.0 15.0 706184.3
-1.5 15.0 841150.2
~-1.0 15.0 1019788.8
~-0.5 15.0 1328407.6

0.0 15.0 1381151.1
0.5 15.0 1426400.1
1.0 15.0 1309824.4



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

1.5 15.0 1099234.2
2.0 15.0 784376.5
2.5 15.0 574061.3
3.0 15.0 437455.8
3.5 15.0 324105.7
4.0 15.0 264022.3
4.5 15.0 183005.6
5.0 15.0 117089.3
5.5 15.0 70743.1
6.0 15.0 40927.8
6.5 15.0 27379.1
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
All 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
All 194.0 kPa 0.50 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 13655.9 [5.0] mg/L
Zn 213.857 149844.9 [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. Equation 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 149800 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 8399000 0.00000 1.000000

Ba 4S93.408 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:
Wash Time:

Sample Prep Vol:

Nebulizer Parameters:
Analyte
All

IDL~-RL (2% HNO3)
Back Pressure
198.0 kPa

Mean Data:

Analyte
183.
213.
257.
379.
455.
493.

As
Zn
Mn
La
Ba
Ba

696
857
610
478
403
408

IDL-RL (2% HNO3)
Mean Corrected
Intensity
-32.
37.
475.
-36.
26579.
-20698.

0

WO W WO

Flow

0.50 L/min
Calib.
Units std.Dev.
mg/L 0.00
mg/L 0.00
mg/L 0.00
mg/L 0.00
mg/L 0.00
mg/L 0.00

Sample

Units Std.Dev.
ng/L 2.60
ng/L 0.26
ng/L 1.49
g/ L 1.12
ng/L 2.86
ng/L 9.64

35.
168.
350.

30.

98

RSD

.40%
07%
85%
55%
09%
.34%
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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
Tl 190.801 -113.3 [0.00] pg/L
As 193.696 285.4 [0.00] pg/L
Se 186.026 99.6 [0.00] pg/L
Pb 220.353 1176.2 {0.00) pg/L
Sequence No.: 2 Autcsampler 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
All 199.0 kPa 0.50 L/min

Mean Data: DL~Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 19454.6 [1000] ng/L
As 1893.696 17563.5 [1000] ng/L
Se 196.026 4574.6 [500] pg/L
Pb 220.353 31327.5 (5001 ung/L

Calibration Summary

Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
T1 190.801 1 Lin, Calc Int 0.0 19.45 0.00000 1.000000

As 193.696 1 Lin, Calc Int -0.0 17.56 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) Date Collected: 3/4/2566 11:25:37

Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET

Initjial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Time:



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. Conc. Units Std.Dev. RSD
T1 1280.801 35.1 2 ng/L 1.24 5 png/L 3.73 68.95%
As 193.69¢6 ~-14.0 -1 ng/L 1.42 -2 pg/L 4.26 177.97%
Se 196.026 -6.5 -1 pg/L 0.96 -2 ng/L 2.87 134.85%

Pb 220.353 -135.0 -2 ug/L 3.83 -6 pg/L 11.48 177.50%



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

Method Loaded

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

Method Description: CBO00-XL and RL~Spec <or = 30 pg/L,Attn:Spec<or= 50ug/L

Sequence No.: 1 Autosampler Location:

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

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

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 197.0 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 RN 39181.6
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 3/4/2566 10:57:10
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:27
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 134.0 kPa 0.50 L/min

Mean Data: IS (N069~1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 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
e Lo
0_‘ - SUVUIN S AU N, — 0_ S— {
i i
193.696 231.604
Intensity: 31528.8 Intensity: 182036.8
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3| Ba 455.403-Res Rep: 3

240k T 3M
AN ? . é
0] 0] |
i i
341.476 455.403
Intensity: 1426836.8 Intensity: 3068264.1
Conc: Conc:
3 4
3/4/2566 11:00:59 Page 1 WinlLab



Method: Precision Page 1

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

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 Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 195.0 kPa 0.50 L/min

Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 493474.3 17093.12 3.46%
Mg 280.271 3275340.1 23266.88 0.71%
Mg 285.213 196113.7 11109.46 5.66%
Ba 455.403 7794526.3 80474.48 1.03%
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 Cone. 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%



Spectra

Method: Precision Sample ID: RSD STD (N069-1579/10)
Result: PM3APR23

Zn 206.200 Rep: 5{Mg 280.271 Rep: §

240k i M

0 % 0 %
] £ i — i
{ i
206.200 280.271
Intensity: 50168354 Intensity: 3280687.2
Conc: Conc:
1 2
Mg 285.213 Rep: 5/Ba 455.403 Rep: 1
91k , M
................... { e %
| S |
0] 0] [
4 i
285.213 455.403
Intensity: 190357.4 Intensity: 77%68556.56
Conc: Conc:
3 4

3/4/2566 11:06:54 Page 1 WinLab



PerkinElmer TruQ

Atomic Spectroscopy Standard =

Certificate of Analysis

PerkinElmer Number: N06%1579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-024CRXA Certification Date: NOY — —~ 2021

Expiration Date: MAY 3 ﬂ 2323

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 uyg/mk  50.1 pg/mb 3103a” Ni 10.0 pgfmi. 10.0 pg/mL 3136*
K 50.0 pg/mb.  50.3 pg/ml 3141a* Sr 10.0 pg/mL 10.0 pg/mlL 3153a*
La 10.0 pg/mL  10.0 pg/ml 3127a* Zn 10.0 pgimb 10.0 pg/imbL 3168a*
Li 10.0 ygimL  10.0 yg/ml 3129a* Ba 1.00 pg/mL 1.01 pg/mb 3104a"
Mn 10.0 yg/mL 10.1 pg/ml. 3132* Mg 1.00 pgimL 1.01 pyg/mL 3131a"

* - indicates NIST SRM 1 - indicates CRM (when NIST SR is not available)
Reference Multi: Lot# 2-84MJ, 3-168MJ, 4-38MJ

Refer to side 2 for details of certification.

Balarices are calibraled with weight sets fraceable to NIST.
We guarantee that our PetkinEimer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date. provided the standards are kept tightly capped and slored under normal laboratory
conditions. This value is fhe surh of cumulative srrors assoclated with the analylical determinations, pipetting, and dituting to final
volume, Forthese solutions we use high purity acids, ASTM Type | water (18 megohrn double deionized), and leached, triple-dns

ed botlles. All glassware used s classA

} Certifving Officer: 7 . P&Uﬁ[z}/{/)

PerkinElmer

PerkinElmer, Inc.

.84 Tel: 1+203-925-4600
U.5.4. Tolt Free; 1-800-762-4000

ry : i =

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



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: Ng300221

Description: instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 58-168CRY1

Certification Date: MAY - 2022
Expiration Date: NOV 3 0 2023

* {nstrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mb 99.8 pgimb. 3103a* Pb 50.0 pg/mL 49.9 pg/mb 3128
Tl 100 pgiml 99.4 pg/mL 3158 Se 50.0 pg/mL 49.8 ug/ml 3149
Cd 50.0 yg/mbt.  50.0 pg/mbl 3108~

* - indicates NIST SRM 1 - 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 Speciroscopy Standards are stable and accurate to £0.5% of cerlified
concentration until the expiration date, provided ihe standards are kept tightly capped and stored under normial faboratory
conditions, This value is'the surn of cumulative errors associated with the analylical determinations, pipetting, and difuting io final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double delonized}, and leached, triple-rins
ed botties. All glassware used is class A.

} Certifying Officer: A? . &Q’B‘:ZM

PerkinElmer’

PerkinElmer, Ine

.s.4. el: 1-203-925-4600
U.5.A. Tolt Free: 1-880-762-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our glabal offices.
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Clobal Service Traininge Departiment

Service Engineer Certification

Wipnhan Dros

Theiis is to certify that the above mentioned

PerikinElmer representative has been trained to
service the instrument indicated bhelow:

ICP220B Optima §300 & Optima 4X/5X/7X00 Scrics

Dates: July 20, 2012

instructonr:
Geoﬁ’/ Cook

| .
Certified by: W//"&WO

{(AManager, Clobal Training Operaticns)
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