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RECALIBRATION

CHIE DATE:

e ‘.-‘! {:] [ l% [l i C-i 1
z — : S
2 7 ?ﬁﬁ, Mﬁ
by ?ﬁ%m o’ € %%w&m*f&ﬁf
Callbration Certification information
Cal. Date:  September 23, 2022 Rectsmaeter 5/ 438328 Ta: 286 °K
Operator:  Jim Tisch Fa: 748,35 men Hg
Calibration Model #:  TE-5025A Calibrator S/n: QQGE
vol. init Vol, Final Aol ATine AP A
Run {im3} fm3) {mi3) {min} {nim Hegd in H20}
i 1 2 1 1.3760 3.2 2.00
. 3 4 1 0.9710 6.4 4.00
3 5 & 1 0.8730 3.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 127 8.00
Data Tabulation
Isid )
Vstd Qsta \/ AH( Pea )( Ta Qa AH( Ta/ Pa)
{m3} {x-axis] {y-axis) Va {x-axis) {y-axis}
0.89870 0.7173 1.4080 0.8557 0.7236 0.8855
0.9828 1.03121 1.8912 3.9914 1.0211 1.2579
0.9805 1.1233 2.2262 0.9882 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9744 1.4184 2.8160 0.9830 1.4309 1.7789
o= 2.01042 m= 1.25889
QSTD b= -0.03659 Qﬁ. b= -0.02312
= 0,99295 = 0.99396
Calculations
Vstd=|AVol{{Pa-AP)/Psid){Tstd/Ta) Vax=[AVal{[Pa-4P}/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
- Pa Tstd = I §
Qstd= Um((‘i (Pst - )( = ))b) Oz lfrn((‘ A ta/’Pa)) b>
Standard Conditions
Tsid: 298.15 =k RECALIBRATION
Pstd: 7o mm Hg
Key US EPA recommends annual recalibration per 1998
4&H: calibrator manometer reading {in 420] 4G 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 absclute temperaturs {°K) Determination of Suspended Particulate Matter in
Paf actual baromeiric pressure {mm Hg} the Atmosphere, 9.2.17, page 30
b: intercept

m: slope

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

WA,

tisch-snyv.com

TOLL FREE: (877)263-7610
FAX: (513}467-5009







Thai Environmental Technic Limited
UM malagnssnlng 9106

High Volume TSP&PM-10 Calibration Report

Location @ Thai Environmemtal Tech Site ID : Bangkok Date; 5-Jul-23
ITEM : TSP Serial No: (No.35 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Mg) : 760.00 Coirected Pressure (mm Hg) & 760.0
Temperature ("C) 1 25.0 Temperature (deg K} ! 258.0
Average Press. (mm Hg) : 750.6 Corrected Average (imm Hg) : -
Average Temp (*C} : 28.9 Average Temp: (Deg K) : -

Catibration Crifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-50252 Qstd Intercept ! -0.3655%
Serfal# : ooss Calibration Due Date : 21-85ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0} {m3/min) (CFM) {corrected) Linear Regression
1 12.80 1.8632 §0.0 57.00 Slope: 25.4211
2 9.20 1.691 54,0 52.00 Intercept: 1.2335
3 7.00 1.498 50.0 48.00 Corr. Coeff; 0.9518
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: ¢
Calculations
Qstd = 1/miSqrt(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
1C = corrected chart response Pav = daily average pressure
1 = actual chart response
= 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 TAMUu } #),
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

Thai Environmental Technic Limilted 1/6 Seoi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand






Thai Environmental Technic Limited
YIEN innlndurnadoning o1
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Siie ID : Bangkck Date: 11-Jul-23
ITEM : TSP Serial No 1 {No.34 ] Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) @ 765.00 Corracted Pressure (mm Hg} + 760,90
Temperature (“°C} 1 25.0 Temperature (deg K) : 238.0
Average Press. (mmHMg) : 750.6 Corrected Average {mm Hg) @ -
Average Temp (°C) ! 29.4 Average Temp: (Deg K} & -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-50258 Qstd Intercept ; -0.3659%0
Serial# ; 0068 Calibration Due Date : Z1-Sep-23

Calibration Information

Plate or ORIFICE Qsid Indicate IC
Test # {in H.0) {m3/min) {CFM) {corfected) Linear Regression
i 12.40 1.934 60.0 57.00 Slope: 30.1839%
2 9.40 1.707 S4.0 52.00 Intercept: 0.2667
3 7.00 1.498 50.0 48.00 Corr. Coeff: 0.9859%
2 5.00 1.2%4 40.0 240.00
g 3.00 1.044 30.0 30.00 ¥ of Observations: 5
Calculaticns
Qstd = 1/m[Sqri{(H20(Pa/Pstd)(Tstd/Ta)}-b] m = sampler slope
IC =1[Sort(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
I = actuai chart response
m = calibrator Qstd slope Calibrate By : P

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

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K B’f\ )

Pstd = 760 mm Hg Approve By : TOVHALY M;
For subsequent caiculation of sampler flow:

1/m{(DSqgrt(298/Tav){Pav/760)]-b)

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

Thai Envirenmental Technic Limited 1/6 50i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thajland






Thai Environmental Technic Limited
V3IUN mndagUIadaylng fne

High Volume TSP&PM-10 Calibration Report

Locakion : Thai Environmemtal Tech Site ID : Banglick Pate; 11-Jul-23
ITEM : PM10 Serial No: (Wo. 28} Calibrate By ; Pipat

Site Conditions

Barometric Pressure (mm Hg) @ 760.00 Corrected Pressure (mm Hg) : 760.0
Temperatura (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.6 Corrected Average (mm Hg) ! -
Average Temp {*C) 1 28.6 Average Temp: (Deg K) @ -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model ; TE-S0252 Qstd Intercept : -0.036509
Serial# : on6s Calibration Due Date : 21-sep-23

Calibration Information

Plate or ORIFICE Qsid Indicate ic
Test # {in H.0) {mt3/min) {CFM) {corrected) Linear Regression
1 1z.00 1.741 60.0 60.00 Slopa: 24.8675
2 9.40 1l.543 54.0 54.00 Intercept: 0.4432
3 7.20 1.353 50.0 50,00 Corr. Coeff; 0.9926
4 5.00 1.139 40.0 40,00
5 3.00 G.880 30.0 30.00 * of Observations: s
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-h] m = sampler slope
1C =1[Sart{Pa/Pstd)}{Tstd/Ta)] b = sampler intercept
. I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected char 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 calfbration {mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : D’Z"JNM%/ "
For subsequent calculation of sampler flow:

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

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

Thal Envirenrmental Technic Limited 1f6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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Thai Environmental Technic Limited
YIVN anasunasenng sina

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID @ Banvkok Date: 4-Jul-23

ITEM : P3O Serial No: (No. 2 ) Caiibyate By ; Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760,00 Corrected Pressure (mm Hg) © 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.8 Corrected Average (mm Hg) : -
Average Temp (*C) : 28.2 Average Temp: (Deg K) @ -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Madel : TE-50254 Qstd Intercept : -0.03650
Serjal# : 0068 Calibration Due Date ! 21-Sep-23

Criibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.741 60.0 £0.00 Slope : 35.1297
2 5.20 1.527 54.0 54.00 Intercept: 0.2092
3 7.20 1.353 50.0 50.00 Corr. Coeff; 0.992¢
4 5.00 1.130 40.0 40,00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20{Pa/Pstd)(Tstd/Ta))-bl m = sampler slope
IC =1[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 - o= 4

b = cafibrator Qstd intercept
Ta = actual temperature during calibration (deg ¥)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K -.

Pstd = 760 mm Hg Approve By W"Pﬂ'{ifw\mi] MJ
For subsequent calcutation of sampler flow:

1/m((1Sqrt(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 KhwaengfKhet Saphan Sung  Bangkok 10240 Thailand
o Tel ) +66(0)2373-7790(Auto} Fax : +686{0)2373-7979 o admin@iet1995.com = www.tet1995.com
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TECHNOLGGY PROMOTION ASSOCIATION (FHAILAIIDR-FAFAT)

gﬁ!’v .,

CORPORATE SERVILCES 2: BOUIPMENT CALIBRATION AMD THETING SERVECES ?ﬁ“\?\s
S3AA PATTANAKARN ROAT SO 15, SUANLYANG, SUANLUANG BARGEOK 10250 ”f"“““v el 135 TisTams
TEL.D-2717-3600-2%  FAX. 0-ZV19-04B4 CELIERATION D008

Certio.: 23MM160
Page.: 10of 3

Certificate @f Calilbvration

Equipment : Electronic Balance

Manufacturer ; idettler Toledo

dodel: ABZ04

Serial No, : 1116382227

ID Ne, : TET.LAB.BALO1

Submitied by : Thai Environmentat Technic Limited
1/6 Sol Ramkharmhaeng 145,
Khwasng/Khet Saphan Sung,
Bangkok 10240

Location : Balance Room

Received order: - 10 April 2023
Calibration Date ; 11 April 2023
Ambient Temperature ; 15 °Cto 40 °C
Relative Humidity : 30 % to 80 %

Calibrated by : Khit Ruttanaprapachai

.
Approved by : ﬁ\ﬁj& .
Approved Signatory

{ YPomthippa Tameyakul
{ ¢) Malee Butkruea

{ ) Suwit Imjai

lssue Date : 25 Aprit 2023

The Uncertaintics ave for 2 confidence probability of approzimately 85%

This sertificats may pot be reprodueed ather than in fell, except whh the peior writtan

Approval of the head of Comorare Services 3 : Eauipment Calibration and Testing Services.

A (052464



;a Range capacity 0 g to 210 ¢ Resolution 0.0001 g

7 Before Adjustment
Balange : Measurement Coverage
Applied Weight Reading Correction Uncertainty Eactor
(g9) {(g) (g} (2mg) {k)
100 99,0082 +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) i
Applied Weight Standard Deviation .-;;
(g) of Reading (g) i
100 0.00007 Y
200 0.00007 W
o
3
i
byt
S
w
%
et

E3

I
14
i
i
S

5 &
Tl
3
4

Equipment Electronic Balance o Cert.No.; 23MM160
Gondition As-Recelved :  Used Hem : Page: 2 of 3
Reference : 2304-G1460C-12 '
Procedure used -
Calibration were conducted using in-house calibration procedure CP-OBO1 according te direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instrumenis:-
Instruments htodel Serial Ne. 1D No. Test report Mo, PBue date
1) Standard Weight Set (E2) 15884 24053 TORCO07 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 cerfificate is not certified for any commercial transaction.
5. This certification is traceable to {he lnternational System of Unit.
Restilt of cahbration () Without Adjustment { *) After Adjustment by External Calibration

%.53(« %.. e

SR S

. g WAL T T A 2 T
P g:.‘,

ot

a 1158493



Eauipment: Electronic Balance Cert.Mo.: 23MM1B0
-Condition As-Recelved : Used liam Page: 3of 3
Refgrence : 2304-014600C-12
Result of calibration

2. Effect of off center joading
A mass of 100 g was piaced to various position on the pan,
The weighing machine reading error obtained is given in the table Front Frant front
Riaximum differenice between
Poskion 1 Position 2 Position 3 Posgition 4 Pesition b off-center and cenfral loading

(g) {g) {g) (@) (9) (g)
-0.0002 -0.0002 0.0003 -0.0003 -0.0002 0.0001

3. Departure from nomina! value _ _ _
Balance fleasurement Coverage
Applied Weight Reading Coarreciion Uncertainty Factor
(g} (g} (g} (Zmg) (k)
Unload 0.0000 0.0000 014 2.1
0.01 0.0100 0.0C00 0.14 211
0.1 0.1001 -0.0001 0.14 2.11
0.5 0.5000 .0000 0.14 2.1
k: 1.0001% -0.00M01 0.14 2.1
5.0000 0.0000 0.14 211
10 9.9099 +0.0001 0.14 2.1
25 24,9895 +0,0002 0.15 207
50 49,9908 +(.0002 0.16 205
100 00.960¢ +0.0001 0.18 2.06
200 200.0000 0.0000 (.29 2.00

: The reporied uncertainty of measurement was based oty a standard uncerttainty multipfied by a coverage
43 factor k, providing a level of confidence of approximately 95 %.

~ofio.
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oo 2 e Bora o Mesa Labs 12100 W. 6th Ave
& 2 %m i g [ 3 Lakewood, CO 80228

NIST Traceable Calibration Facility

CERTIFICATE OF CALIBRATION - NIST TRACEABILITY

Calibration Report #: 172508-29092023
DeiltaCal Serial Number: 172508
Calibration Technician: Elsy Lasky
Date: 29-Sep-2023
Recommended Recal Date: 29-Sep-2024

Critical Venturi Flow Meter
Max Uncertainty = 0 346%

TEZ20007 140 -8.0LPM Calibration Due: 1-Aug-2024
TE20005 6 -30.00 LPM Calibration Due:  12-Aug-2024
Room Temperature: +- 0.03°C from -5°C - 70°C Room Temperature: 22.50 °C
Brand: Eutechnics
TE Number: TE12242 Serial Number: A11441
Std Cal Date: 5-Oct-22 Std Cal Due Date: 5-Oct-23
Ambient Temperature (set): 23.2 °C

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

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

TE Number: TE12311 Serial Number: HO850001
Std Cal Date: 6B-Feb-23 Std Cal Due Date: 65-Feb-24
DeltaCal:

Baromefric pressure (set):  617.80 mmHg

Results of Venturi Calibration

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

Venturi

TE20007 Q= 3.8.8_96 AP 052178 _ Overall Uncertainty: 0.35%
TE20005 Q= 3.89792 AP* 0.52069 Overall Uncertainty: 0.35%

FM-00268 Rev E

Page 1of2



Mesalabs

Mesa Labs 12100 W. 6th Ave

Unit Type: DC 1

Flow Range: 1.5-19.5 LPM

€O 80228

Lakewood,

NIiST Traceable Calibration Facifity
As Shipped Calibration Data for DeltaCal

Date

Technician

2958ep2023

Elsy Lasky

Serial No. : 172508 Ambient Pressure:  617.4  mmHg
Firmware Version: 4 00P Ambient Temperature: 22.5 “C
Static i

Range 1 Test Pressure BF?rreO;;Etrgc Venturi Qa DUT Qa % error

Venturi TE20007 # LPM %
Type 2B 1 1:793 0.725
Flow range 1.40 - 6.0 LPM 2 0.750
3 0.390
4 0.651
5 0.287

6 S48 S 00030 [ 0002
Maximum allowabie error at |
any flow rate is 0.75%. Result
Range 2 : Static Barometric _

est Pressure  Pressure | VenturiQa DUT Qa % error

Venturi TEZ0005 # mmHg mmHg LPM LPM %
Type 1B 1 4 4 618 3. 50( -0.015
Flow range 6 - 30.00 LPM 2 -0.728
3 -0.422
4 -0.281
5 -0.183
8 =219:846- 1 0.020
{Average | -0.268

any flow rate is 0.75%. Result  HASE T
Performed By: Elsy Lasky P Date: 28-Sep-2023
El—y Ly
Leonard Reinert /
Approved By: lity Specialist Date: Z?}/y« ot 2

FM-00266 Rev E

Page 2 of 2
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Mesa Labs 12100 W. 6th Ave

Lakewood,

CO 80228
NIST Traceabie Calibration Facility

As-Found data for DeltaCal

Unit Type: DG L
Flow Range: 1.5- 19. 5 LPM
Serial No. :

172508
Firmware Version:

.. 4.00P

Date Technician

298ep2023| - Elsy Lasky o

Ambient Pressure; -
Ambient Temperature

As Received Temp. Press. Calibration As Shipped Temp. Press. Calibration
BuUT Standard Diff Standard Diff .-‘ 1 ll.
Pres s e w
mmHg 08 09 mm‘m&
Diff Diff +l—
TempAMB e 0.7 0.7 , .I i .w, Al
iy i
Temp Fmeroc e . 0 0 ":rﬁlvfﬂlmﬂ‘ b
_ Offset New Offset
FresaMB (-8 0.04
TempAams 0.12
Temp Fiter 0
Static Barometric
Rangg 1 N Test Pressure Pressure | Veniurf Qa DUT Qa % error
Venturi TE20007 # LPM L.PM %
Type o8 - T T R
Flow range 1.40 - 6.0 LPM 2 -3.114
3 3.278
4 1.258
5 -0.882
8 S by - ER EE ) 0.723
Maxnm um allowable error at Average 2.840
any flow rate is 0.75%. Result
Static Baromefric
Range 2 Test Pressure  Pressure | VenturiQa DUT Qa % error
Venturi TEZ0005. # LPM %
Type 18 1 0.342
Flow range 8 - 30.00 LPM 2 -0.663
3 -1.276
4 -1.5674
5 -1.655
8 - : -1.521
Maxzmum allowabEe error at |Average | -1.058
any flow rate is 0.75%. Result

FM-00266 Rev E






Thai Environmenial Technic Limited
VIHN (matiafeadsn e oane

Eguipment Name TN 2.5

PM-2.5 Calibration Report

Ambienr Temperature

32 °C

Marnufacturer BGI By hesa Lab Relative Fumidiey 55.0%RH
Model rQze Barouietric 758.7 smin Ho
Serial Yumber - 72611 Calibrution Date §-May-23
ID. Nuwmiher . A5 Dued Date of Calibrate B-Niay-24
Reference Standards
Equipment Name Muodel Serizl No, Certificate No. Due, Date
Multi-Tube Autometic Gas Calibraigr Delta Cal DCI 172508 FM-00266 Rev B 10-Aug-22
-0.014 0.0 0.0

System Flow Performance Test { Unit : I/min )

5TD Setting ULIC Reading Error {+) Uncertainty
15.00 15.02 0.00 0.05
16.70 16,70 .00 0.60
18.40 18.41 0.00 0.01

System Temperature Performance Test ( Unit : °C )

STD Setling UUC Reading Error {) Uncertainty
25 25.02 0.0 004
28 2812 0.00 0,22
32 32.04 0.00 0.05

Barometrie Pressure Test { Unit : mmHg )

STD Setting

UUC Reading

Ertor

{=) Uncertainty

7587

758.04

0.4

0.09

g

Calibration hy

I

o~
VAR

( !

]
\\_.G’.'alibration Cificer

Approved by

77

Authorized Signatory

Thai Environmenta] Technic Limited

1/6 Soi Ramkhamhzeng 145 Khwaeng/Khet Sung  Bangkok 10240 Thaitend

o Tal @ +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 » acmin@iet1?a5.com o wvw,tei1995.com







That Environmenial Technic Limited
Y3un madateutadaulng sina

@

PM-2.5 Calibration Report

=]

Egquiprment Name PN 25 Ambient Temperature nC
Manufacturer BGI By Mesa Lab Relative Humiidity 55.09%RH
Model FQ2o0 Bavoneric 758.2 mm Hg
Serial Numther 72477 Calibrwtion Date S-May-23
ID. N bher . b4 Duecd Date of Calibrute 8-May-24
Reference Standards

Egquipment Name Model Serial No, Certificate Ne. Pue, Date

Muhi-Tube Autometic Gas Calibrator Delta Caj PC1 172508 FM-00266 Rev E 10-Aug-22

System Flow Performance Test { Unit : Vmin )

STD Setting TUC Reading Eitor () Uncertainty
15.00 15.02 0.00 0.04
16.70 16.70 0.00 (.00
18.443 18.41 0.00 0.01

System Temperature Performance Test ( Unit : °C)

STD Setting UTC Reading Error {=) Uncertainty
25 2342 0.00 0.08
28 28.04 0.00 0.09
32 31.98 0.00 0.04

Barometric Pressure Test ( Unit : mmig )

STD Seliing

UUC Reading

Error

{%) Uncertainty

7539

758.90

0.00

007

Calibration by

v
Calibration Officer

Approved by . [ JL( ﬂ;VcL«'a
U

7

B

Authorized Signatory

Thai Enviranmental Technic Limited

1/6 Sol Ramkharmhaeng 145 Khwaeng/Khet Sung  Bangkok 10244 Thailand
o Tel : +66(0)2373-7799(A0tn) Fax 1 +656(0)2373-7979 » admin@tet1955.com » www,tetl995.com
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Analyzer Calibration Report

Calibrate Date : 10-May-22 Temperature (°C) ;. 25°C
Analvzer Type @ NOx Barometer (mmHg} ; 735
Brand APT Flumidity (3015 %) 50.0%R0
Model 200 R Dilatar APT WM700 S/N 528
Serial Numnber TITINC . 2E) Zero Air ART M701 S/N 1926
Range 500 ppb Standard gas AJ0252 SK
Calibration of Span
Before of Span. (ppb) After of Span.(ppb}
Supply Gas Ref Value(ppb — % diff of Sy
PRIy el(ppb} T0n NG NG, NOn NO NG b of Span
Zera 0.0 3.5 3.1 0.4 0.0 0.0 0.0 0.
Span 400.0 387.0 ] 382.0 5.0 400.0 406.0 0.0 a.
Muiti Poini Calibration
Analyzer Disp.(ppb) ifferenc
Ref Vaue(ppb) 3 Py : Outp‘ur Difference .
NOx NO NQO, Diff{ppb} Yo Diff Albs (%) Diff
(0.0 0.8 0.4 0.4 c.40 0.001 0.10
100.0 101.3 101.5 -0.2 1.50 0.015 1.50
2060 iga.e 199.6 0.2 -3.40 -0.002 2.20
400.0 398.4 3998.1 6.3 ~-0.90 -0.002 0,22
Average Diff (%) 0.51
Multi Point Calibration
450»0 T e e i e miiin s i e s e e e b s et et et
i y=0.8955% + 0.94
400.0 P vttt oo - |
L Tr ) S — R o :
3 a
2 300.0 e e e e e — i e H
2 2500 4- — e
Q .
?L EDG‘G e PR S — -
2 1500
b=y
< 100.0
50.0 -
0.0
I ] T2
Calibrate by: Approved by : 1 e psfps D
r
(e

) tyR e - 00

Thai Emdronmental Technic Limite:d

TR 02/09/15

w¥firuvledy : QF-p16-06

1/6 Sof Ramkhamhaeng 145 Khwvaerg/Khet Saphan Sung  Sanghok L0226 Thailand
o Teb 1 +AR{0)2373-7799(A0t0) Fax @ +66(0)2373-7970 o achnind@teti995.com o www.telI995,com







Calibrate Date
Anulyzer Type
Brand
Model

Serial Number

Analyzer Calibration Report

. 10-May-23

2C0 E

. 393 (No. 19)

. [
Temperature (“C ) 257

Barometer {mmHg) ; 752.9

Frumidity (30215 %) ;
Dilutor

Zero Air APT WMT0L &1 1924

Range 500 ppk Standard gas AQUEEZ BK .
Calibration of Span
Befure of Span.{pplhy) After of Span.{pph)
ly Gas Ref V. - - % diff of §
Supply Gas ef Value(ppb) N0 ) NG, NOm NG NO. % diff of Span
Zero 0.0 0.5 0.1 0.4 0.0 0.0 0.0 ¢.
Span 400.0 387.0 | 384,90 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Anelyzer Disp.(ppb put Di
Ref Value(ppb) : Y p-(ppb) . Outpw&n Difference :
NOx NG NO, Diffippb) % Diff Abs (%) Diff
G.0 0.4 0.2 6.2 .20 0.001 0.05
100.0 99.8 S98.8 1.0 -1.20 -0.01z2 1.20
200.0 158.7 198.5 1.2 -1.50 -0.008 0.75
400.0 401.0 399.5 1.5 ~0.50 -0.001 0.13
Average Diff (%) 0.53
Multi Point Calibration
450.0 e i o .
a00.0 dee—en ¥ 5 0.9989x - DLSE ____________________
E 350.0 _ e At e e 2 £ 1 2 1 2 e ettt .
23000 oo
F 250.0
(=] : i
w2000 ¢
< 1500 < '
| .
< 1000 -+
50.0 -
DO IR —_——————— e e e e e —
100.0 2000 200.0 400.0 500.0
Ref Value(pphb)
/ -
A ‘{.{ A /7 Proof T2
Calibrate by: ‘\/-/71/ S T - Approved by : il
4 ! i
()

uftwadef ;oo

Thai Environmantal Technic Limited

o A

Tufada 020913

3

IS | QF-QP16-06

1/6 S0l Ramkhamhaeng 145 Khwaeng/Khei Saphan Sung  Bangkok 10240 Thailand

o Tel : +66(0)2373-7798(Auto) Fax @ +66(0)2373-7979 o admin@!etl1955.com o wwwi . ietl895.com






Soecial Gases Mixture

Customer Details
Name:

Thai Environmental Tachnic LG,

hgdress:

1/6 SoiRamihamhaeng 145,
saphansoany, Saphansgong , Bangkox
10240

fustomer Tag Na.:

Certificate Details
Number; 3367719 Date of 1ssue: 19-Sep-2019 Expiry date: 18-Sep-2022
taterial Details .
Production Order: 90155812 tdaterial Coce: 608400-5K-44 Cyhnder ko . 18310
Gas content: 5.520 W Fitling prassure: 145.0 har Valve: CGA G655
Cylinder Qwner: LINDE Cylinde: Material; Spectra seal Cylinder Size: 001
Laboratory Report
Analytical Result
Companent Ngrmma_l Analysis Result’ Unceriainty* ethod of Analysis” Assay Date
Cancentration ' \ o
Sulphur Dicxide 40.0 ppm 41.4 ppm = 190 relative (6)1-PB-352 10-5ep & 19-5ep-19
In Nitrogen .
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date

Sulphur Digxide
in Nitragen

Instrument,/make /Model
FTIR Speciiometers Nicolet iS50

113323506

Analytical Instruments used in Assay
Analyticat Principle

EFHii-502

25.50+0.25 ppm

7-Mar-2021

Last Multipoint Calibration
10-5ep-2019

Recommend usage condition
Minimum viilization:
Storage condition:

sty of gctual content of before expire date whichever comes first.
Keep in well ventilation and secure area.

Comments

when reardering, please quote the material number

Note:

1. Alt iesulic sxprasses n dizs iepos ae on mole fmole Dass, untess atbenvise speciiied 1he Assay of tiis Standgid has Been perfoimed i

srcordance wiih ine E2F faceabiliy Pratocsl EPA-EO0/R-12/537 fon the Assay and Cetldatan of Gaseous Calibratian Standaids using procedure Gi

2. 7he 1epoved expand=a uncertzinty ts pased oi & slendard uncestanly multiphed by a coverage faclor k=2, piowiding alevel of ronfidence of approximaledy 930k
the messuremen of Uns maie: ol s bareable 1o the 31 through 1he reference gas siandaid which is iaceable fo Swiss distional Stancard of Kass of

oiher recugnised nalengl metiology mstibuies.
3.41) Gas Lhromatograph
{5} Tulal Hydiocaibon snsl

o, {6) Othet - Snecried

Page ol
This repart shalt .ol be reproduced excepin ik

uStn Awd (UsimAlng) 4R (Lnntu)

s TR TS T Rt P A

2 15 ULITINaEs 6 23 1 14 LTI REIR B 6.5 AT

LA DAMSUS IS TOGAG ST {66) 23386100

Teogiwmoalass: 105 0 3 uwains aukkng aubonst 24180

et (66} 2L.570-479-93

Tsets (66) 2333-6333

2% Pararmagnzle Dryeen Anzlvzed (3) Bectrachemical Oxyaen Analyzer, (d) Eiecltnchemical Moisiure Analveer,

7,

Sukanya Parinyasoontoln
Signatory for and on behalf of tinde (Thailand) Co., 11d.

/
53

PE-002/F 006
lss:H/7, 61 areh 218

Linde (Thailand) Public Company Limited

FIC Regrealon 6. 0107S23EM720

157 Flogr, Sangna Tawer A, 2,3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew

Bangples, Samutbnlakarn 0540, Tel (A6} 23EE-6100

Fay (64} 2338-6333

wligrew Plant : 105 too 5, T.8angsamal, ABangpakang, Chechocnosad 24180

Tnsens (66) 38.576-323

Thattann, Tel (BE) 38.570-479-03

Fax (65) 38.570-323

E
i
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Thal Epvironmental Technic Limited
YSUN MaNaTIL

Analyzer Calibration Report

Calibrate Date 1 L1-May-23 Tomperature (°C ) 5°C
Anatyzer Type 50, Barometer (mmHg) : 760.0 N
Brand . Te 1edyne_ Humidity (50=15%): 50.0 %RH i
Model . TML-50 Dilutor . RPT M70C S/N 625
Serial Number 1862870 (No.15) Zero Air APT M7C1 S/N 1826
Range s8¢ ppb Standard gas iigsi0
Calibration of Span
{ Supply Gas Ref Value{ppb} | Before of Span.ppb) | Afier of Span.(ppb} Abs% diff of Span
Zero 0.0 2.5 c.0 0.0
Span 4008 394.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) : Output Difference _
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 G.10
100.0 8%.8 -0.2 0.00 0.20
200.0 201.3 1.3 0.01 0.65
400.0 402.7 2.7 0.01 0.67
Average Diff (%) 0.41
Multi Point Calibration
450’0 e e e i s = e s =it —— - :
400.0 w e ‘y:10067)§- I
-_.g 350.0 __.______ R, et e
£ 3000
E‘_ :
z
i
=
2
=L
100.0 200.8 300.0 400.0 500.0
: Ref Valua({ppb}
LS ;
- =T 4
Calibrate by: _\_ ‘//_‘ o . Approved by : ) Ly Sy L E)
( /
{

S/

uf luadad : oo

Fuiauiid 02/00715

Thai Environmental Technic Limited

@y uesy : OF-QP16-06

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

o Tel 1 +66{0}2373-7799(Alko) Fax : +66{0)2373-7979 o admin@iet199%5.com s wwiw.tet1985.com






That Environmenta!l Technic Limited
UIPN NAUATIINGEN INY IR

Analyzer Calibration Report

Calibrate Daie 10-May-23 Temperature {°C ) __5__5_0 > _
Analyzer Type 50, Barometer (mmHg) © 755.0
Brand . RPI Humidity (50£15%): 50.0¢ %RH
Maodel - LOJE Dilutor : BRPT M700 S/MN 625
Serial Number L2658 (No.18) Zero Air APT M701 &/19 1926
Range : 30C ppb Siandard gas 118310 i
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.{ppb) | After of Span.{ppb) Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 394.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.{ppb) : Quiput Dli;ferenf.'c -
Diff (ppb) Percent Diff Abs Percent Diff
Q.0 0.4 0.4 0.00 0.0
100.0 95,5 -0.5 ~0.01 0.50
200.0 201.3 1.3 0.01 0.65
400.0 401.5 1.5 0.00 0.38
Average Diff (%) 0.41
Mulii Point Calibration
4500 ............ - O -
=
o
2
g
2
g
=
L1}
=
=
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
| ’\j u § 7 )
Calibrate by: %J \/\~ . Approved by Lt 5{0‘01\« B
N

uf lynfafi : 00 Fuieria 02:091 5 mIRuuesy : OF-QP16-06

Thai Ervirsnmental Techaic Limited 1f6 Sof Ramkhamhaeng 145 Khwasng/Khet Saphan Sung  Bangkok 10240 Thatland
o Tel | +66{0)2373-770%Auto} Fax : +66(0)2373-7979 o admin@tek1995.com ¢ www.tet1995.com






TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES S
3344 PATTAMNAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 101250

TEL.0-2717-3000-29  RAX.0-2719.0484

MNEC-TISI-TIB1 7025
CALIBRATION 0008

Cert.No.: 23CHO841
A E A . 7 o Page.: 1of2
Certificate of Calibration
Equipnient : pH Meter
Manufacturer : Horiba
Model : F71G
Serial No. ; V3B1F8H3
ID Mo. : ins-LAB-025
Condition As-Recaived: Used ltem

Received Date :
Calibration Date ;
Reference :

Submitted by :

Calibration Place :

Ambient Temperature ;

Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ /)Saithip Meangmai

{ ) Warakom Lerngagtrakul

{ ) Ponpan Paipim

lssue Date :

31 Cctober 2023
31 October 2023
2310-084300C-1

Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(25.8 - 24.8) °C

(69.3 - B5.8) %

In - house method :

- CP-0OCHZ by direct measurement with standard

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

Khit Ruttanaprapachai

Selths

Approved ng'natory

10 November 2023

The Uncertainties are for a confidence probability of approximately $5%

This centificaie may not be reproduced ather then in ful, exuepl with the prior writken

Approvai of the head of Corporasie Services 3 @ Eguipmens Calibration and Testing Services.

A 0060437



Cert. No.:
Page.:
Condition of this calibration result
1. Reference Standard Instrument  : -
instrument Serial Mo, iD No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC018 23T1585 13 Sep 2024

This certification is fraceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

- 2. Cerlified Reference Materials
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buifer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem 931960 01 Oct 2024

8. This certificate is valid only fo the item calibrated on date and place of calibration.

Calibration Resulis

23CH0O641
20f2

: The measurement results are traceable to St through CPA chem Lid.,

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 (tmV) k
pH mvy mv pH
oH Meter 4.000 177.48 177.56 4.000 0.058 2.00
S/N.: V3B1F8H3 8.860 8.28 8.3 6.860 0.068 2.00
7.000 0.00 0.0 7.000 0.058 2,60
9.180 -128.97 -128.8 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Functioh : 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 4008 4.031 160.0 0.0052 2.00
SiN.; 9X2E0223 6.865 6.870 -7.4 0.0087 2,00
9.181 8,186 -142.0 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 85 %.

-oflo-

S@LEJF

a 1188742



Lalibeatlon &7

Equipment:

Model:

Serial No. {or ID.):

Manufacturer:

Condition;
Cusfomer:
Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Tracezbility:

Certificate of Calibration

SPECTROPHOTOMETER Certificate No.: CO06230177
Spectroquant Prove 100 [ssued Date: 0z May 2023
1618111041 Job No.: KSPR2306590
Merck Page: 10f 3

In Condition

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

I+

Temperature 277 °C 0.3 °C
Humidity 53.5 %RH k= 1.7 %RH

Thai Environmental Technic Limited ( Laboratory )
1/8 Soi Ramkhamhaeng 145, Khwaeng Saphan Sug,
Khet Saphan Sung, Bangkok 10240 Thailand

Mr.Siwapan Srijan
02 May 2023
In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by Nationatl Institute of Standards and
Technology {NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No, 105031 and 105898
The standard for Photometric Certificats No. 105840
The siandard for Stray light Certificate No. 101040

ST
| '”ajé&wjﬁ

(Mr. Siwapan Srijan}
Person in charge

(Mr. Nitinun Srihawan}
Authorized signatory

This certificate |s issusd the unite of measurement agcording fo the International System of Units (S1). it provides traceabillty of measurement to international or
national standard or ather recognized national standard laboratories.

The measurement uncerainty stated is the expanded uncertainty which (s obtained from the standard uncertainty nultipiied by the coveraga facior (k=2} fo
provide a tevel of confidence of approximately 95%. It |s determined in accordance with the Guide to Expression of Uncerfainty in Measurement (GUM).

These resulis may be affected by deviatlons from spacified conditions. The results relata only to the ftems tested, callbrated or sampled, The report shall not be
reproduced except in full without approval of DKEH Technology Limited.

158 faatadtey eiuTad 4
DKSH Technology Limied

2533 QUUGYHTH BTN [ANSETEWS NgawarTuRS 10280
2533 Sukhurmvit Read, Bangchak, Phrakhanong, Bangkok 10260
Phone: +B6 2638 7000 Email info.calibration@idksh.com  Website: www.dhksh comisclentific-thailand

Delivering Growth ~ in Asia and Beyond,

CAL-FM-C08-15: 12 Sep 2022
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Certificate No.: C06230177 Page 2 of 3

Calibration Resulis:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at4 nm and UUC at 4 nm
Standard Wavelength Unif Under Calibratlon Correction Uncertainty
418.48 418.9 -0.42 0.13
536.90 538.8 0.10 0.13
637.94 6381 -0.18 .13
748.28 748.3 -0.02 0.13
807.16 807.0 0.18 0.13

Photometric Accuracy (Absorbance)

Wavsalength Standard absorhance Unit Under Callbration Correction Uncertalnty
0.0000 0.000 0.0000 0.0045
0.5880 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 1.0048 -0.0034 0.0045
0.0800 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 £.0004 0.6045
0.9965 0.846 0.0005 0.0045
0.0000 {3.000 0.0000 0.0045
0.5837 0.582 0.0017 0.0045
590 nm
07223 0.721 0.0013 0.0045
1.0935 1.091 0.0025 0.0045
00000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
.8800 0.68% 0.0010 0.0045
1.0862 1.085 0.0012 0.0045

wis faadies wnTulad 41

OKE8H Technology Limited

2533 ouudy T LD HUTHN VIRwSE T npRWRHYTIRT 10280

2533 Sukhurmwit Road, Bangehak, Pheakhanong, Bangkok 10260

Phone: +68 2638 7000 Email: info.cafibration@dksh.com  Weksite: www.dksh.comfsdentific-thailand

Delivering Growth ~ in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Certificate No.: C08230177 Page 3of 3
Calibration Results:
Without Adjusiment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (3%7) Absorbance { A}
391.94 +/-0.11 nm 3919 1.13 1.947

* Galibration Marked " Not TISI Accredited " in this Certificale have been inciuded for completeness.

The End of Certificate

1M finadina waTuTald snfs

DKSH Technology Limited

2533 mELFUHIY LU ey TIU nesnWiEaley 10260

2533 Sukhumvit Road, Bangchalk, Phrakhanong, Banghkak 10260

Phone: +66 2639 Y000  Emall: info.calibration@dksh.com  Website: www, dksh.comisclentific-thailand

Delivering Growth ~ in Asla and Beyond. CAL-FM-CO6-15: 12 Sep 2022



sianinefi; SPECTROPHOTOMETER  4u: Spectroguant Prove 100

Tunsrdausdn Tnaiasiaduaaaal

R

witueu: KSPR2306590

wEtamasay: 1618111044

msIaFoL (51) MSIAFD (a'f\';)
02 May 2023 TIENNEN5ILER 02 May 2023 PRI
dng | ladng Unfi | litng
General
- 1. rwsuysoladng ]
. 2. avwdwem (anelddiaty, nulu-uanieday) =
I 3. @y da - 10n 1w3oe (On-OFf Swicth) ]
O 4. ilunm (Keypad) =
3 5 VU199 {Display, Screen Contrast) |
Spectrophotormeter
] O 6. useiuluivh (Battery Backup) >= 2.5 VDC O 7]
0 ] 7 Favpuiananueiniu (Wavelength Controd) O ]
| 8. AIMLIRAL (Wavelength Check) O
| ! 9 uviasridauss (UV < 3,000 hour) 1 o
. 10, umasrudlauss (Visible < 5,000 hour) I 169 Hours
3 ] 1. aaviavaudiaags (Carousel Module) | I
PH Meter and Conductivity Meter
O 7 12, 8iaTnsa ( Electrode and Connection Cable ) | 7
O 1 13. sveipdnsasanyu Electrode (Level KCI) O !
! ] 14, shilafiwdany Electrode (Dust Protection Hood) O 3
O | 15, adudianTnse (Stand) = |
Turbidimeter
O I 16.  aersaufidign (No Sample) . =
] O 17.  swiunisdeedeusauat (>= 2.5 Tithiu 3.0) = .
Aulornatic Hirator
O 3 18.  &@nw Piston Buretfes O I
O ] 19, Function Rinsing and Dosing ]:I O
o | o 20.  swuuvedususzglnsnilssnay O J

RN E N S TR TG I

Ve Matadied wmaTulad $1fm

DKEH Technology Limfted

2533 muaggEI WU Lk TIN ngRnHHETLAS TO260
2523 Sukhumvit Road, Bangchak, Phrakhanong, Rangkok 10260
Phong: +66 2630 7000 Ermalk Info.calibration@dksh.com  Website: waw.dksh.comiscientific-thailand

Delivering Growth - in Asiz and Beyond,

Mr.Siwapan Srijan

Service Enghneer

CAL-FM-R31-03: 20 Juf 2022
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Cerliticate of Calibration

Ceriificate Number D EPR2A0T0143-5 Page: i of 3
Custormnsyr ! Thai Environmentat Tegchnic Limited.
1/6 Soi Ramkhamhasang 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Eguipment Name D DO Meiar
Manufacturer : tHoriba
Model T OM-TIG
Serial Number . D78J0012
D, Mumber D Ne.l7

Environmental Conditions

Ambient Temperature T 23°ct 2°0 Received Date D13 Jan 2023
Relative Humidity ;50 % T8 % Calibration Date : 14 Jan 2023
Location of Calibration + In-lLab Recommend Dues Date D14 Jan 2094
Calibration Procedure 1 I-House Meihod Date of Issus 15 Jan 2023

Method of Calibration

This certifies that the abovs instrument was calibrated in compliance with the calibration sysism

requirament of ISOAEC 17025:2017 in accordance with reference procedure. Sandards ussd to parform
ihig calibration are certified oy to MIST or eguivalent, Natiohal matrology instiiute, Naturat physical constants,
coansansus standards, The resuli reporied herein apply only o the calibration of the fem descriped above as
racelvac Our decision rile is 1o comizct the custormer i the ilem pass and fall calibration when the results
include the uncerainties and the customer must dalermineg ¥ the resulis meets thair needs.

All calibrations ere parformad wiihin manufacture's specifications. The calibration certificate shall not be

reproduced excant in fullwithout wiliten approval of SP Meirology Systsm (Thatland).

Calibrated by | #Mr.Kija Visitsiip Approved by b
¥
Celibration Officer { Ms.Bussakom Chalkaew }

Autharized Signatory

SP-FM-G4-15 rev.0



 METROLOGY SYSTER { TRATLAND §

Cailibration Report

Certificate Number © SPR23010143-5 Page : 2 of 3

Reference Standards

_ .. Equipment Name Model Serial No, Ceriificate No. | Due. Date
Zero Oxygen Solution HIT040L Lot 50066/21 1824 31 Jan 2027
Electronic Balancs tIiA : 14248788 SPR22110015-7 | 10 Nov 2023
Standard Weight Ssat Class £2 B746971965 02221902 18 Sep 2023
Traceability
© O THIS cerficaionigtraceable wthe titemational Systenm of Unit maintatned st~

= HANNA - Hanne Instruments (Thailand) Lid.

;ff SP Metrology - SP Metrology system {Thaitand} Co.Ltd.

SPC - SPC Calibration Center Co;Lid.

i
o
v
et

SP-FM-04-15 rev .0



Gerifficate No

Sunction @ Dissolved Guyger Permanance Test

"y

SPB230G10143-5

., g’\f
T S
T W

hC =,

Page : 2 0f 3

Unit © mg/L

Uncertainty

Hangs Error
{ =)
G2 ~(.08 .18
{-40
18 ~2.11 .13

Note:

The result of calibration was found accurate as show on ‘date and paat:u of calibration only,

Thig Certificate s not certifisd for any commeraial fransaction.

Messurament Uncertainly
The reportaed uncertal

the stendarg unceriainty with the coverage factor k = 2.00, providing 2

- End of Cefiificats -

ty of measurerment is the expandsd unceriainty oblained by mulliplying

lavel of confidence approximately 95%

SHE-FM-04-15 REV.0Q
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TECHNOLOGY PROMOTION ASSOCIATION (FTHATLAND-FAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING $ERVICES % 70N
534/4 PATTANAKARN ROAD SO118, SUANLUANG, SUANLUANG BANGKOK 10250

(kLS
&‘\\‘\\l_fl Ty,

ST

TEL, 5-3717-3000-20  FAX. (-2719-0434

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 :

{ )Pomthippa Tameyakul

{ /) Malee Butkruea
() Suwit Imjai

Issue Date :

BOD incubator

Accuplus

1250

0408-0115-0008

TET.LAB.BODOS

Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory {Thai Environmental Technic Limited)

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

Khit Ruttanaprapachai

W,

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probahility of approximately 95%

This ceritfivate may not be reprodoced csher than In full, except with the priok wiitten

Appeoval of the head of Corporate Serviees 3 : Equipment Calibration and Testing Sarvices.

T R
HEC-TISI-TIS1 7825
CALIBRATION G00S

: 23TMB73
t1of3

A 0053455



Equipment : BOD Inzubator Cert. No.2 23TMB73
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2304-01460C-2 '
Procedure Used - _
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connecied with Resistance Temperature Detector { RTD ).
The temperature scale used was hased on 17T$-90.
Condition of this result of calibration
1. Reference standard insfrument:-
Instrurnent Model Serial No. Cert. No. Due Date
1} Data Acquisition 34972A MY57013711 221 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 Adjusiment
Furiction of UUC* : Temperature Source
! Fresh air setfing : Not Availabie _ Environment during calibration
e ] Beginning | Finished
Temp. { °C 25 _ 26
REL Humid. ( % ) 51 54
AC Supply { Volt ) 221 221

Ref, Std.

ID No.:
18-18RTD-01
18-18RTD-02 |
18-18RTD-03
18-18RTD-04
18-18RTD-0%
18-18RTD-08
18-18RTD-07 |
22-18RTD-08
18-18RYD-08

Position :

AT "”""’"“"0(0

Prebe Installation Details : Dimension of Chamber :
10 cm D= .48 m
10 cm W= 0.50 m
10 €m H= 1.1 m
Capacity = 026 m?

a 1158205



Equipment : BOD Incubator Cert. No,: 23THME73
% Gondition As-Received : Used Item Page: 30of3
: Reference : 2304-01460C-2 :
" Result of Calibration :- {* ) Without Adjustment
. Function of QUG ; ' Temperature Source
. Fresh air setting : Not Available

:| Catibration | UUC* UG Temperature Temperature Overall iCoverage
Point Setting | Reading stability uniformity Variation] Factor
(°c) | (e | (¢ {£°C) (°C) (ccy | k
20.0 19.8 19.7 0.54 0.37 1.9 2

‘| Calibration WMeasured Temperature (°C)
Point Posifion

(°GC) <] (£°C)
20.0 18.992 0.72

Uncertainty

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

The reporied uncertainty of measurement was based on a standard uncertalnw multiplied by a coverage
. factor k, providing a level of confidence of approximately 95 %.

a 1158204






TECHNOLGGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING 3ERVICES
3348 PATTARNARARN ROAD 801 18, SUANLUANG. SUANLUANG BANGKOE 10250

TEL.O-2F1T-A000.28 FAK 3-2715-0484 CALIBRATION 0008

e
SN,

\'m._.//‘.

r,«{ 2,

g( (E

)

W

K
k]

CertNo.: 23CHO483
Page.: 1of3

Certificate of Calibration

Eguipment :
Manufacturer :

Model :

Serial No. ¢

1B No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambilent Temperature ;
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/fSaithip Meangmai

( ) Warakern Lerngagtrakul

{ ) Ponpan Paipim

lesue Date «

Spacirophotomester
Perldn Elmer

Lamibda 365

368K9042909

Usad item

18 August 2023
18 August 2023
2308-04690C-1

Thai Environmental Technic Limited
16 Sol Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratery (Thai Environment Technic Limited)

(255-253)°C (On-Sits)
(57.8-60.6)% (On-Site)

in - house method :

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

Approved Signe;tory

22 August 2023

The Uncertatnties are for a caufidence probability of approximately 95%

This ceriificale may not be reprodiced other than in full. except with the yrior weillen

Approvat of the hesd of Corporate Services 3 Eaulpsment Cotibeaion and Tosting Seevices,

i

L e E e o

A 0057186

L



Cert, No.: 23CHOA483 ¢

Page: 20of3
Condition of calibration resul ’
1. Reference Standard Material
Material Serlal No.  Certlficate No. Dus date .
1. Absorbance Standard set 8331 105834 28 3ep 2024
2. Wavelength Standard set 8417 100468 25 Mar 2024
3. Wavelength Standard set 3418 100488 25 Mar 2024 _
4, Stray Light Standard set &841% 108283 01 Feb 20258 :
2. This certificate is valid only to the tem calibrated on date and place of calibration. :
3. This certificale is traceable to the International System of Unit maintained through : :
- Starna Scientific Lid.
4. Spectral BandWidth : 1 nm :
Scan Speed : 30 nmy/imin
Calibration Resulis : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
of Reference Material vue Reading Measurement Factor
{nm} {nm} {tnm} k
418,53 418.54 0.12 2.00
B36.52 £35.13 0.12 2.00
638.00 637.64 0.14 205
884.50 684.48 0.13 2.00
878.41 879.42 0.12 2.00

a 1176586
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Cert. No.: 23CHO483

Page: 30of3
Calibration Results : without adjustrment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
tHIE Reading
of Reference Material Meastrement Factor
{nm} {Abs) {Abs} {EAbs ) k
Zero £.0000 0.0028 2.00
0.6712 $.5689 4.0031 2.00
4200
0.7610 0.74584 0.0031 2,00
1.0893 1.0877 0.0033 2.00
Zeio -0.0061 0.0028 2.00
0.6224 0.5208 0.0028 2.00
546.1
0.6856 £5.6839 0.0028 200
£.9937 0.2021 0.0028 2.00
Zero -~0.6001 0.0028 200
0.5387 0.5375 0.0028 2.00
638.0
0.6832 3.6810 0.0028 2.0G
0.2886 0.9861 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.74 nm £ 6,41 nm
260.74 nro £ 6.11 nm
Abs 2.0488
%T 0.8659
Remark

- Each individual filter is measured against the empty filer holder (blank) used to zero the spectrophotomater
- The Potassium Dichromate filled colls are measured against a Perchlorie acid blank,
- Cut-off wavelength of stray light reference material {Potassium lodide} at wavelength 260.74 nm £ 611 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.74 nm £ 011 nm
= * | Mot NSC-ONSC Ageradited

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

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

- e . e

a 1176585






FSR 1214

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Cusiomer : Wi winfinfowinsanlvay  Date Tested: 29-11,11.-66
A6 . Recoimmendation Recertification
Address :  1/6 ainasnuaiunlg 145, Period 6 Months
wAPACWIUR Y, LUaFsNIUGgY, Recertification Due: 28-i1.m.-67
agetnwe 10240 TH Date Last Ceriified: 30-ii.0.-66
User Name: am Asddnd tiavou Visit Number: 10f2
Phonhe: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsatin.c@teti995.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinlLab 3.2

TEST STANDARD USED PART NUMBER
Copper Ng300183

Filter 0.2 %% MGO0-057

Page 1 of 4

TH ONE SOQURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thanf 12150, Thailand



MAINTENANCE REPORT

AAnalyst 100

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1214

SERIAL NUMBER 04080110503 DATE TESTED 29-n.£1.-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) [:I
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box jeints
B. All gas box safety features
C. Burnar system including nebulizer and ali o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc + 0.2 Vde + 500 Vdc
+ 11.50 Vde + 0.2 Vdc +11.46 Vde
+ 15.00 Vde £ 1.0 Vde +14.99 Vdc
- 15.00 Vdc + 1.0 Vde -15.08 Vde
+ 35.00 Vdc + 3.0 Vde +35.13 Vde
4, WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm £ 0.3 nm. 213.83 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 231.92 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.87 rim.
Page 2 of 4

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




FSR 1214

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
Alnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 28-n.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 0.174 Abs.

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

Integration time = 0.5 seconds
Replicates = 89 fimes
Standard Deviation < 0.001 0.001

C. Flame sensitivity with Copper (324.8nm)
{5 mg/l. Cu Standard a read time of 10 seconds
10 replicates. standard burner)

Siainless steel nebulizer >0.25 0.275 Abs.

O/DRSD = 0.3 0.20 %

Measured Characteristic Cencentration 0.080 mg/l

Page 3 of 4

TH ONE SCURCE Co.,Lid. 337119, T Ladsawal, A.Lam Luk Ka, Pathum Thani 121 50, Thailand



FSR 1214

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTRCPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-1.41.-66

Remarks :

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

meets
l:] does not meet

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

including warranty terms.

Service Department TH ONE SCURCE CO., LTD.

{ Krungchai Treevichien }

Customer Support Engineer

Page 4 of 4
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Method Wame: Cu Baseline Blement: Cu
Method Description: Cu 3L Noise

bate: 01/01/2002

Technique: Flame Calibration Egquation: Zero Intercept: Nonlinear
Wavelength: 3Z4£.8 nm 5iit Width: 0.70 nm

Lamp Current: 15 mnergy: 72

Sample Info File: Untitled Results Data Set:

slement: Cu Seq. No.: 2 AS Loc.: --—- Date: 01/01/2002

Sample ID: CU BLN Noise
Repl SampleConc StndConc BlnkCorr Time
# my/ L mg/ L Signal

1 0.000 10:35:4¢

z 0,000 10:35:49

3 0.000 10:35:51

4 0.000 10:35:53

5 0.00C 10:35:55

& -0.001 10:35:57

7 =0.001 310:36:00

g ~0.002 10:36:02

9 -0.001 10:3G:04
10 0.000 10:36:07
11 -0.00 10:36:09
1 0.001 10:38:21
13 0.0601 10:36:13
14 0.001 10:36:15
15 0.001 10:36:17
16 0.000 16:36:19
17 -0.001 10:36:21
i8 0.001 10:36:24
19 0.000 10:36:286
20 0.001 10:36:28
21 0.000 10:36:30
22 0.002 10:36:32
23 0.000 10:35:34
24 0.000 10:36:36
25 0.002 10:36:38
26 0.002 10:36:41
27 0.001 10:36:43
28 0.001 10:36:45
29 0.000 10:36:47
30 -0.0012 10:36:49
31 ~0.002 10:36:51
32 -0.001 10:36:53
33 -0.001 10:36:55
34 0.000 10:36:58
35 0.000 10:37:C0
36 0.900 10:37:03
37 0.003 1G:37:05
38 0.000 10:37:07
39 0.000 10:37:08
40 0.001 10:37:11
47 -0.,001 10:37:13
42 -0.001 10:37:14
43 -0.002 10:37:18
44 -0.001 10:37:20
45 0.002 10:37:22
46 0.000 10:37:22
47 0.001 10:37:28
48 0.000 10:37:28
a9 0.000 10:37:3C
50 0.001 310:37:33
51 0.002 10:37:35
52 0.002 10:37:37
53 0.001 10:37:39
54 0.000 10:37:41
55 -0.001 10:37:43
56 6.00% 10:37:45
57 G.001 10:37:47
58 G.000 10:37:50
5 0.001 10:37:52

Page 1



49

Mean:
sD :
AR5D:

. 001
L0040
001
L 000
001
.02
.002
.001
.001
.002
. 000
L000
L0000

0oo0
00l

.00l
.Go2
.002
. 000
.00z
.o01
000
L0001
L0011
001

001

.002
.Go2
.001
.001
.001
.00o
.001
.0o0

000
0c1

.001
. 000
.002
. 001
.000
.001
4766.11

10:37:
10:37:
10:37:
10:38:
10:38:
i0:38:

10:38:0C

10:38:
10:38:
10:38:
10:38:
10:38:
i0:38:
10:38:
10:38:
10:38;

10:38

10:38:
10:38:

10:38

. e

10:38:
10:38:
10:38:
10:38:
10:38;

10:38
10:38
10:38

e we aa

1G:38:
10:39:
10:38:
10:35:
10:39:
10:39:
10:38:
10:39:13
10:39:16
106:39:18
10:392:20

11
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intensity

]

Current Wavelength; 214.90

Peak Wavelepgth: 213.83

212.90

' I
21390

Wavelength {nm)

214.90



Intensity

Current Wavelength: 233.00

Peak Wavelength: 231.92

231.00

I
232.00

Wavelength {nm}

Page 3

233.00



intensity

Current Wavelength: 325.50

Peak Wavelength: 324.87

|
324.80

Wavelength (nm)

Page 6
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Method Name: Cubppm Element: Cu
Method Description: Cu 5 ppm

Date: 01/01/2002

Technique: Flame Calibration Equaticn: Zero Intercept: Nonlinear
Wavelength: 324.8 nm Slit Width: 0.70 nm

Lamp Current: 15 Energy: 72

Sample Info File: Untitled Results Data Set:

Element: Cu Seg. Ko.: 3 AS Loc.: ——— Date: 01/01/2002

Sample ID: Calib Blank

Repl SampleConc sStndConc Blnkforr Time

# me/ L. mg/ L Signal
1 -0.011 11:30:33
2 ~0.011 11:30:46
3 ~0.011 11:31:00
4 -0.011 11:31:14
5 ~0.011 11:31:28
& -0.01r 11:31:43
7 -0.011 11:31:57
8 -0.012 11:32:11
9 ~0.012 11:32:24
10 -0.012 11:32:38
Mean: -0.011
50 : g.000
FR5D: 3.15

Auto-zero performed,

Element: Cu Seqg. Ko.: 4 A8 Loc.: ——- Date: 01/01/2002

Sample ID: Copper 5 ppnm

Repl SampleConc StndConc BlnkCorr Time
# mg/L mg /1 Signal

1 0.275 11:33:12
2 0.275 11:33:26
3 0.274 11:33:40
4 0.274 11:33:5&
) 0.274 11:34:08
) 0.276 11:34:23
7 0.275 11:34:37
8 0.2795 11:34:50
g 0.274 11:35:04
10 0.274 11:35:18

Mean: G.275

5o 0.001

SRS 0.20

Page 7
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WO-WO-0247 1605/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 158w maindaunaionineg

410

Address :

1/6 ouIINA NS 145

Period

FUNBEWIHES FIATSWINEY

AFUNVNWINAT 10240

User Name: Khun Natiapong

Phone: 02-373779¢9

Fax:

Date Tested:
Recommendation Receitification

Recertification Due:
Date Last Certified:
Visit Numbey:
PerkinElmer Phone:
PerkinElmer Fax:

Septamber 29, 2023

8 Months
March 28, 2024
April 3, 2023
20of2
02-719-6420 ext 203
02-318-5597

MODEL
OPTIMA 8000

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

CONFIGURATION TESTED

SERIAL NUMBER
07831310024C

CALIBRATION NUMBER

PART NUMBER
NOB9-157%

N930-0221

COMMENTS

ACCESSORIES/COMPONENT
NOT INCLUDED

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 10of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkaok 10310, Thailand



¥ WO-WO-02471685/
i »
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Perichma iy
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

1. MECHANICAL CHECKS
A, tnspect and clean all fans and filters.

S

B. inspect and replace as necessary, all forch companents including the RF coil.

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

A

D. Adjust water and gas pressure regulator settings.

=

E. Inspect and leak check pneumatics drawers.

>

HIHEEEE
-~

F. Clean the exterior of the instrument.

2, OPTICAL CHECKS

=

A. Inspect and clean all optical components,

B. As regiured, check and replace att purgebfiliers.

=

HIBIE
=

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chifler.

28]
A

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

A. Torch View Alignment.

S

2][8]
=

B. Wavslength Calibration.

Page 2 of 4

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



Foi the Rette

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-WO-0247 1695/

OPTIMA 3000
SERIAL MUMBER : 07851310024C PATE TESTED : September 29, 2023

PARAMETER SPECIFICATION FINAL VALUE
Speciral Resolution 1 UV As 193,696 nin <0.009 0.00702

Ni 231,804 nm < 0.011 000780

Ni 341.478 nm < 0.015 0.01182
Spectral Resolution : VIS Ba 455.403 nm «0.020 0.01500
Precision

Zn 206.200 nm % RSD <10 0.60

Mg 280.271 nm % RSD <10 0.38

g 285.213 nm %RSD <1.0 0.67

Ba 455.403 nm % RSD < 1.0 0,72
Detection Limits : Axial As 193.696 nm 3{8D) ppb 1.1

Se 196.026 nin 3(SD) ppb 7.96

Tl 180.801 nm {SB) ppb 0.05

Pb 220.353 nm S(SD) ppb 3.67
Detection Limits : Radial As 193.696 nm 3(SD) ppb 0.28

Zn  213.857 nm 3{SD} ppb .83

Mn 257,610 nm 35D ppb 0.07

La 379.478 nm 3(8D) ppb 1.69

Ba 455.403 nm 3(SD) ppb 0,08

Ba 493.408 hm 3(SD) ppb 0,12
BEC : Axial (B X 1000%(5-1B) M 257.6840 nm < 30 ppb 15.70
BEC : Radial (8 X 10001(1848) Mn 257.810 nm <30 ppb 23.89

Page 3 of 4
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ﬁ )ﬂ“’ WO-W0-0247 1685/

PericnZivena:
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
I____[ does not meet

the PerkinEimer Specifications listed on this certificate,

Thig certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.
Service DepartmeptPerkinElmer Ltd.

Zwo%ﬁ WfMﬂ/g

{ iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of 4

PerkinEler Ltd. 280 Soi 17, Rama & Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



'-.-P@i% '*&Eﬁma m@

% Atomic Spectrogcopy Standard

i Certificate of Analysis

i
J PerkinEimer Mumber:  N9300221

Rescription: nstrument Calibration Stendard 4
Bfiatvi: 5% HNOs

Ea -3 . F‘: ;
Lot Numtber: 58-168CRY Certification Daote; th {@22

Eupiration Date: NU'\{ 3 E} Eﬁfzg
* instrurnentst Analysis using ICP Specirometer:

Analyis  Lzbeled Measured SRR Anzhvle Labeied Meastred SR
As 100 pg/ml  €2.8ugiml  310%e® Ph BO.0pgiml 48.9 paymt 3128+
Ti 100 pgimi. 994 pgfml 3188¢ Ss E0.0pgml  49.8 pghml 34407
Cd 500 pgfmt. SO0 pgfml 3108°

- indicates NIST SRM + o indicates CREM (whan MNIST SRM s not available)
Refarence Mult: Lot# 57-1568CR, 1-177YJ, 54-134CR

Rafar to side 2 for details of cerlification.

Balaness are calibraied withwaight sels ragsableip HIST.
We guarenies Hut our PerkinEimer TruQ Aloie Bpecimsaspy Blandanis ere stable and accurals b £0.6% of vertifieg
srneEniration il the expiralion dete, provided the signdards are kept dghily capped ang storsd under normat laboratory
condifons, This valus isthe sum of curmulative erors sseociaied with (e shalylical detemninations, pipatiing, and diking 16 fina!
volame. For these solutions we use high purily stids, AS T Type [water (18 mepohm doubly delonized), and lesthad, tiplz-ring
i Boitles, Al glassware used is class A

s §
ﬁﬁf m R Sertifying Officer &}f f DLy Y f

PerikinElraes”  DINSImET I TGO )
8.8, %ok 120 .5‘&25@45%
_ ,TS&*{QEF&B« .gggg ?Ea%féili‘fﬂ

Visit T, perkmdmer comiiasoﬂices for a complete hstmg of our g]ob:zl offices,
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PerikinElmer Number:  No300221

Description: Instrument Calibration Standard 4

Wintris: 5% HNGs %9
Lot Mumber: 58-169CRY1 Certication Date: MAY =~ a

Expiration Date: N@V 33 2523

« instrurnental Analysis using ICP Spectromets

&rm Analyte iabeled easured SRM
3103s* Pb 50.0 pgfmi 48.9 ugimb 3tz
e 50.0 pgimL 48.8 pgimi 348"

Analyte  Labeled Meastred
Ag 100 pgiml. 99.8 ygimb
Ti 100 pgfml 99.4 uafml. 3158%
Cd 50.0 yafmbt. 580 ugiml 3108~
= . ndicates MIST SRW + . Indicates CRM {when NIST SR is not availzbla)

Reference Mullh Lot¥ B7-1860R, 1-177YJ, 54-134CR

Refer io side 2 for details of certification.

Sslonces are calibrated Vath weinht sets traceghie-to N ST,
We guarantes thal ouf FerkinBimer TruG Akorie Speciroscopy. Slandards are stable and scourales o £0.5% of corifieyd
eonceniraion untll the expiralion date, providad the stindards-are kept tightly capped ant storsd under normaf laharatary
ated with 8 analylical deterrdinations, pioetting, 2nd dituliig to fins!

conditions, This value isthe surm af sumulafive errors asspck :
volume. Forihese sohutions we use high purity stids, ARTM Type | water {18 meoahm double defonized), and leached, friple-rins

£ bottles. A3 gleesware used is tass A,

g ﬁ» Cerlifying Offier /o DV -
“ e __perkinEimes, lac,

!

PericnBimer” Ty Rl i e AR %
.34 tek 1-203-825-4800

£ g

ok LA ey i BT S ¥
Visit www, perkinclmer.com/lasoffices for a complete Lsting of onr glabat offices,
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Atonmic Spectmgcﬁpy Standard

]

Certificate of Analysis

L

FerkinElmer ¥umber:  Np80157S
Dascription: Muiti-Element Standard
Blatii: “% HMNOQ:

Lot Number: 58-1460RX Ceriification Date: APR — — 7022

Cupialion Dete: &CT 3 ¢ 2{@3

L.

* instrumentst Anatysie using ICP Spectrameter:

Anshyte  Labeled Measurad SR Analyre Labeled ieasured SR
A 0 pgiml 483 paimb 3103a* i 0.0 ugiml .89 ugfmL 3138°
e 0 ugmbl  50.0 pgiml. J4ta” Sr TG paml 160.0 paiml. 3153a"
| %=1 100 ug/ml 281 ygiml 3127a" ZR 10,0 pgfmb 2.99 uermi Jigea"
Li 0 ug/imL 296 pghml 31295* Ba 1.00 pgimL 0.808 ugfmb xleio
fAn L ueimb. 101 pofml F132 Mg 1.00 w/mi £.862 pgimb 3d1e*

- indicaies MNESY SEit T - indicstes CRW (when NIST SRM is not avaifakie)
Eeference Muft: Lot 57-138CR, 32500, 57-024CR, 57-208CK

Refer o side 2 for datails of cortification.

Balenees dre calinreted with weight soie wavendle o NIST.
We guargnise thal our PertinBimar Tro(l Alomfe Speciroscopy Standards are slable and acourdle to.20.5% of carffied
concerrivaiian urdl the-evplrafion dzis, provided the dtandards are kept gty cepped and stored under noomed inbeoralory
corditions. This valie s the sum of cumulzlive errors ssocisted with the analvlical deferminafions, pipetiing: and dilufing o ksl
yolume, Faor thess solulions we wee high purily acids, ASTR Teps L water (18 megohim doubls deionizadd, and leached, Fiplering
ed bottles, A3 glessware used i glass A,

A/
ﬂ \Hm- Cenifying Officer: f " iéﬁ? ’?

FHM‘EEMM
‘i' ﬁ et TE03-935- 45!3%3
5ub. Telf Bregs iuaaz;qn?r;;,f :

Visit www.perkinelmer. com/lasoffices for a compiete hstmg of eur global offices.
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ParkinElmer Trul

| Atomic Spectroscopy Standard
Certificate of Analysis

PerkinElmer Number:  N0891578
Description: Muli-Element Standard
Matrix: 2% HNOs

Lot Mimmber: 58.148CRX1

Certification Date: WAT ~ ~ U7

Expiration Date; J3Y T 01 2023

* ingtrumental Analysis using ICF Spectrometer:

Analyte  Labeled Measured SR Anatyle Labeted Measured &R
As 50.0ugiml.  49.3 pgfml 3i03z" M 10.0 pofmi. 989 ugfml atae”
K 50.0 pafml. 50.0 pgiml Fi4ta Sr 105 pgiml 100 pgml 31532
ia 10.0 pofmt  9.91 paiml. 312ra" Zn 10.0 pg/mt 9.88 pofmi 3168a"
L 10.0 pghmt. 9.96 pgiml 3i29a” Ba 1.00 pgfml.  G.586 poiml 31042*
4N 10,0 pgfmbi. 10,1 pafmt 3132 Wig 1.00 ug/mb 0,882 ugimb 3131a*
* . indicates NIST SR 1 - indicates CRE {when MIST SR is o wvailzble)

Reference Multh Lot 57-138CR, 3-2500MJ, 5T-024CR, 57-208CR

Refer to side 2 for details of cedification.

Batances are cailiated with weight sels irzceable to NIST.
W guarantee fat-our PerkinEiner Truls Atomic Spectresoopy Siandards are stable and acouraie 16 £0:5% of cerlified
eonendeation untl the expiration date; provided the standands o kapi tightly vapped and stored uinder normzt laboratory
condiinns. THS valué 16 the sum of cumidstive-erors asgotiated vilh the snalytica! determinations, pipstfing, and dilsing fo final
yoluree, Forthese soiutiens wa use high purfly acids, ASTN Tyns Livater (18 megshn dodble deionized), st leached, iriplérins

ed Boltes. Al Glasswire used Is tlass A,

g }& Certifying Officer: ? * é&&‘i&é’)

_ ?aﬁéa%ﬁm;&;z} e,
T TR LS o
oA, T $-2DR-825-00E
_ U8 Tolt Freer §-8UL-762-4001
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