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Particulate {mg/m®) Air Sampler (U.5. EPA 40 CFR Part 50
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BMO 016/03/66

400/1/66
af o -t
TTEITUHANIIANITIINIEOULTE
Tasems wilsausiugemmnsangiieiulu tlaaaannssunoais WA 2-3 fhneu 2566
(Ussmulnsiarh 22363/15231) JunpansIeny 20 Ay 2566
wimlazanms sURE U BBl INE IRy

e /nogane Uit veliaauaniaiy Hie

037930 U3HY 19a.W.19d. Aaudaii lrasid e
i muHEN e
187 LHRUIIAN 2566 GREG TR RpT
L, 1 br[dB(A)]

11:00-12:00 50.9 =
12:00-13:00 50.9 )
| 13:00-14:00 495 -
14:00-15:00 T 49.0 . B
15:00-16:00 ] 52.6 } -
16:00-17:00 T A= - —— —— —— = = ~
17:00-18: oo | T 46,5 T -

; 45.7 =
19:00-20:00 44.5 - - B
20:00~21:00 440 -

T 21:00-22:00 T 11.8 -
22:00-23:00 40,1
zsoo 00:00 T 41.3 - =
B 38.2 ) -
37.5 -
40.6 -
41.2 -
44.3 -
18.9 =
49.9 -
e = 53.7 -
52.6 =
i : 53.0 =———7 - .
10:00-11:00 | 53.1 -
|.e\ 24 hr [dB(A)] 49.0 TaliAu 70.0
Liax [4B(A)] 79.6 laliiiu 115.0
Ly, [dB(A)] 52.5 -
Sound Level Meter Data
Calibrate Sheet No.: Noise B_007/23 28 February 2023
SLM No. Brand Madel Serial No.
-~ ACO-B42 ACD 6236 00192033 -
Actual Reading [JdB]
Before Adjustment After Adjustment
) 94.0 94.0

TETTT
FAES I

o ar o e & B
IEATIATIVIN wamiilaariniasauldog

P v P ¥ : i
waasiaFeuhmssowitouleald Acousie Calibrator, ACO, Model 2127, §/M. 130006

- Y ' P | - 5 ar ey i
UszmEAuzNTIHNSEUIARRNLRINE UUN 15 (W.A. 254 0) 1584 mmmmmﬁgmimuiaﬂqlmm'ﬂi]

wamsenYIniussunwzhna ldmmsasiaTawhi
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= &'O
Yy, K.
9, i

BMO 016/03/66

400/1/66
FENUHANITATINIATEAULHYS
[A5IM3 wigauifingaamnisugilafiugy thageanmwnssuneadn WHen
(Usznuliasany 22363/15231) UNBNTIENY
T - " = o oae gy
inalasens duadhu dunedesd fawiaun
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Yo /Modgnm uTE adaaudaiadu e

£ o
ANERR LY

USHN 10E. .18, ADuTafs woatid 1Ine

2-3 fvmi 2566
20 fwAN 2566

wpviatdasimsdauiinulaald Acoustic Calibrator, ACO, Model 2127

» 3/N. 130008

vinalsalisiuvaslasans
Qan thauiine 2566 AIN0IF Y
I,L,‘J 1 hr [dB(A)]
09:30-10:30 | B5.4 -
10:30-11:30 58.3 - -
11:30-12:30 ] 60.1 - -
12:30-13:30 68.6 -
13:30-14:30 60.3 =
14:30-15:30 67.0 -
15:30-16:30 67.3 - -
16:30-17:30 . B8.4 -
17:30-18:30 | _ 55.5 = g
18:30-19:30 58.3
19:30-20:30 - 51.5 2
20:30-21:80 449 =
: 4.0 -
2 43.3 - v
23:30-00:30 B 42.5 -
~00:30-01:30 — 11.3 -
01:30-02:30 - 41.7 -
02:30-03:30 42.6 =
U3_:d(] 04:30 41.2 =
04:30-051 41.5 - =
05:30-06:30 46.9 -
06:30-07:30 56.6 -
07:30-08:30 60.2 - -
08:30-092:30 68.1 =~
L., 24 bridB(A)] 64.3 Talifiu 70.0
conax [ABCA)] 91.5 Litiiu 115.0
L,, dB(A) 64.4 =
Sound Level Meter Data
Calibrate Shest No.; Noise B_007/23 28 February 2023
SLM No. Brand Model Serial No.
- ACO-B40 ACO 6238 00192031 X
Actual Reading [dB]
Before Adjustment Afier Adjustment
94.0 9
WHIYLHE!
1 = wr . i wo el . = = w oo L
AN TTIY Uszmidganiznssunsdunaaanudand miuf 15 (w.d. 2540) Gas Muuanasnuszaudalaamil
amseneia  wwandinevainssauEes
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M-Mine/Noise/MM_P/PO20/ 2023/ MAR



ANANUINNT 4

UINTFIUAUNINEILINF DY



ANANUINT 5

LanmsmsaauLﬁﬂummgnéfaq
N GERRED



A139ETUTIBNTIENAIINTHRUTIBUAUGNAD IV IATDITBLAUAIRENS

KAZIA3DNINTIRIATIAUNINEILINA DN

N \3nsfiaifiufaagng \Sasfiensiaiasei
318N1IMTIAIN = 5 = ” 3 4 = o
VLA LEYNRUI YBDLAIDIUD LAYRUI
1. @mmwmmﬂ
Tuussenia
- Total Suspended - High Volume Air W5 - Electronic Balance W5
Particulates Sampler & Blower
*NO. B11, B11
*NO. B22, B22
2. szRuLdes
- Leg 24 hr - Acoustic Calibrator W5 - -
- Lmax - Sound Level Meter W5 - -
* ACO-B40
* ACO-B42
n'ﬁm'aafil,ﬂsqzﬁ@zumwﬁw
1. pH - - - pH Meter W5
2. Turbidity - - - Turbidity Meter W5
3. Total Suspended Solids - - - Electronic Balance W5
4. Total Dissolved Solids - - - Electronic Balance W5
5. Total Hardness - - - Electronic Balance W5
6. Total Iron - - - Inductively Coupled Plasma W5

(ICP)

M-Mine/P020/23/MAR/CAL.ODT
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N:3611
Calibralion Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R*
BO1 BO1 01,/02/2023 y=1.278x-5.652 0.997
BO2 BO2 02s/02/,2023 y=1.147x+0.663 0.999
BO3 BO3 01/02/2023 y = 1.123x-0.622 0.995
BO4 BO4 01,02/2023 y = 1.229x-4.835 0.996
BO5 BOS 02/02,2023 y = 1.280x-6.358 0.997
BO6 BO& 01/02/2023 y = 1.251x-5.438 0.999
BO7 BO7 03/02,2023 y = 1.165x-3.515 0.996
BO8 BO8 03/02/2023 y = 1.269x-7.559 0.997
BO9 B0O9 01/02/2023 y =1.198x-2.843 0.998
B10 B10 01/02/2023 y = 1.128x+0.785 0.999
B11 B11 02,02/2023 y =1.138x-1.762 0.999
B12 B12 01,02/2023 y =1.195x-4.080 0.998
B13 B13 01,02,2023 y = 1.254x-5.913 0,999
Bl4 Bl4 03/02/2023 y =1.291x-7.822 0.999
B15 B15 01/,02/2023 y = 1.149x-1.829 0.997
B16 B1s6 01/02/2023 y =1.287x-7.502 0.997
B17 B17 02/02/2023 y =1.207x-4.147 1.000
B18 B18 01,/02/2023 y = 1.277x-7.238 0.999
B19 B19 03/02/2023 y = 1.243x-6.520 0.995
B20 B20 01,02/2023 y = 1.267x-7.055 1.000
B21 B21 03702/2023 y =1.141x-1.101 0.999
B22 B22 03/02,2023 y = 1.221x-5.534 0.996
B23 B23 02/02/s2023 y=1.197x-4.328 0.995
B24 Bz24 01/02/2023 y = 1.109x-2.269 0.999
B25 B25 01/02/2023 y =1.050x+2.684 0,998
BZ26 B26 03/02/2023 y =1.253x-6.203 0.987
B27 B27 03/02/2023 y =1.220x-5.822 0.987
B28 B238 01,02/2023 y = 1.251x-6.762 0.989
B29 B29 01,02/2023 y = 1.201x-8.783 0.998
B30 B30 03s02/2023 y = 1.242x-6.540 0.995
B3l B31 03,/02/2023 y = 1.255x-6.608 0.899
B32 B32 02/02/2023 y = 1.249x-6.292 0.997
B33 B33 02/,02/2023 y = 1.260x-5.168 0.997
B34 B34 01/02/2023 y = 1.278x-7.454 1.000

Calib
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (It*/min) R*
B35 B35 01,02/2023 y =1.194x-4.992 0.895
B3é B36 02,02/2023 y =1.201x-3.946 0.997
B37 B37 02/02/2023 y =1.284x-6.745 0.997
B38 B38 02/02/2023 y =1.250x-6.733 0.998
B39 B39 01/02/2023 y = 1.268x-7.186 0.998
B40 B40 03/02/2023 y=1.214x-4,324 0.998
B4l B41 03,02,2023 y =1.176x-2,734 0.999
B42 B42 02/02,2023 y = 1.283x-8.167 0.997
B43 B43 02,02/2023 y =1.197x-3.772 0.996
B44 B44 02/02/,2023 y = 1.249x-7.038 0.995
RO1 RO1 01/02,2023 y =1.287x-8.462 0.998
RO2 RO2 01,02,2023 y=1.239x-6.678 0.998
RO3 RO3 03/02,2023 y = 1.254x-7.928 0.999
RO4 RO4 02/02/2023 y =1.206x-3.694 0.999
RO5 RO5 02/02/s2023 y = 1.237x-6.503 0.987
RO8 RO6 02/02/2023 y=1.239x-4.541 0.995
RO7 RO7 03/02/2023 y = 1.060x+1.983 0.989
RO8 RO8 03s02/2023 y = 1.274x-8.050 0.998
RO9 RO9 02s02/2023 y = 1.280x-7.005 0.998
R10 R10 03,/02,2023 y = 1.244x-5.980 1.000
R11 R11 03/02/2023 y = 1.097x-0.462 0.998
R12 R12 02/s02/2023 y=1.151x-2.727 0.995
R13 R13 02/02/s2023 y =1.134x-1.526 1.000
R14 R14 02/02/2023 y =1.172x-2.510 0.999
R15 R15 01,02/2023 y = 1.131x-2.129 0.998
R16 R16 01/02/2023 y = 1.202x-5.830 0.988
R17 R17 01/02/2023 y =1.182x-3.281 0.998
R18 R18 03s02/2023 y =1.217x-5.080 0.999
R19 R19 03/02/2023 y = 1.228x-6.084 0.998
R20 R20 03/s02/2023 y=1.277x-9.434 0.997

Calibrate
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

- Soi 1C. Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model : 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

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

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

measured values only.

Date of Receipt : 27 Mar. 2023
Date of Calibration : 29 Mar. 2023 l '(wl

ke . - The results retate only to the items tested/calibrated or value assiared.
vertising the Report/Certificate and publicity of the results except in full are prohibited unless written perrnission is obtained fram the sovernor of TISTR

FM.BL.MTC.002 Rev.4

H_ead Office . Office/Laboratory Office
i:: Mu 3 Tambon Khlnng l—f’a, Ampha:n'a Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumwvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10500,
_\Fhangwat Pathumthani 12120, Thailand Amphoe Muang; Changwat Samutprakan 10280, Thalland  Thailand - '
l % i - b’ ) ¥ (1=
FE'__ E:Zé)}o 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
ax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) D 2579 8592

E-mail : rumpaigtistr.or.th Websitemway tistr.or.th E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISITIS 17025
CALIBRATION 0037

7<TISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  109/0366

Request No. 21-66/0413

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %0RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

~muied |
i
Electrical and ge?rﬂil!%];ﬁms Laboratory

29 Mar. 2023 Industrial Metrology and Testing Service Centre

30 Mar. 2023

Date of Calibration

Date of Issue Ref : 2011266032701228001

-2
I~

End of Certificate

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

Head Office

35 Mu 3 Tarmbon Khlong Ha, Amphoe Khlong Luang,

Chanewat Pathumthani 12120, Thailand

Tel. (68) 02577 9000

Fax. (66) O 2577 9005

E-mail : rumpai@tistr.or.th Website:wav. tistr.orth

Office/Laboratory
Sai 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mall : mic@tistr.orth

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Rangkok 10900,
Thailand -

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.orth



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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oy N CALIBRATION 0049

CERTIFICATE No : 22E9693 PAGE : 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT : pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : $.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.
JOMPOL, CHATUCHAK, BANGKOK 10900

»

CALIBRATED BY - ATSAWIN Y.

CALIBRATION DATE : 15-Sep-22

APPROVED BY : @\

PONGSAK J.
ISSUED DATE : 15-Sep-22
RECEIVED DATE : 14-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE : 2 OF 3
Calibration Report

EQUIPMENT T pH METER

MANUFACTURER : HANNA MODEL 3 HI 3512

ID No : pH 04/56 SERIAL NUMBER 3 TH118035

RECEIVED DATE : 14-Sep-22 CALIBRATION DATE : 15-Sep-22

AMBIENT TEMPERATURE : 20 CELSE RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL _m CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAI150 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2,303 RT/F = 59 mV/pH

mv uuC CORRECTION uuC UNCERTAINTY OF|  COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 -0.171 0.14 2.0
35495 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 237.2 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4,985 0.14 2.0
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9023 0.14 2.0
-177.48 -177.1 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 -295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3

F-G010 REV



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE : 3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :

2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081C6M

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
(°C) (°C) (°C) ADJUSTMENT (£°C) k
25.003 25.0 0.003 0.0085 2.0

4. PERCENT SLOPE 100%

UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV (2



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250

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

Cert.No.: 22CH578

Certificate of Calibration Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Eutech
Model : Cyberscan WL TB1000
Serial No. : 201802206
ID. No. : TB 03/61
Condition As-Received: Used Item
Received Date : 25 April 2022
Calibration Date : 27 April 2022
Reference : 2204-0619WN-1
Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by : Wj,u, :

Approved Signatory

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

Issue Date : 3 May 2022

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

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

approval of the head of Calibration and Testing Equipment Services.

A 0008721



Cert.No.: 22CH578

Page.: 2of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (Sl unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1102794 130EC009 21H2601 8 Dec 2022
2) Electronic Balance NO3679 140RCO001 21MM429 21 Sep 2022
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
Turbidity Meter Serial Number : 201802206

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k
20 194 0.38 2.00
40 39.3 0.40 2.00
100 98.9 0.73 2.00
400 389 1.5 2.00
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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

factor k, providing a level of confidence of approximately 95 %.
-o0o-

Maly, .

a 1106496



WO0-01981290/2023
1>
PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 11, 2023
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022

Visit Number: 20f2
PerkinElmer Phone: 02-719-6420 ext 206
PerkinEImer Fax: 02-318-5597

User Name: K.Phenpha Viphasthawat
Phone: 083-9269252
Fax: 02-513-4221

ACCESSORIES/COMPONENT
NOT INCLUDED

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 May 30, 2023

Wavecal Solution N058-2152 February 28, 2023

VIS Wavecal solution N930-2946 August 30, 2023
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




WO0-01981290/2023

1>

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED January 11, 2023

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

Qllo
=

HEBEBEE
A A

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

o
-

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

D. Adjust water and gas pressure regulator settings.

o
-

E. Inspect and leak check pneumatics drawers.

o

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

A. Inspect and clean all optical components.

o
-

2][2]8]
A

B. As reqiured, check and replace all purgefilters.

~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

8]
~

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

A. Torch View Alignment. OK

HIE

B. Wavelength Calibration. K

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-01981290/2023

SERIAL NUMBER : 077C7042401

DATE TESTED : January 11, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00504
Ni 231.604 nm <0.008 0.00646
Ni 341.476 nm <0.012 0.00768
Spectral Resolution : VIS La 408.672 nm <0.020 0.01597
Ba 455.403 nm <0.025 0.02185
Precision
As 193.656 nm % RSD <1.0 0.89 %
Zn 213.856 nm % RSD <1.0 0.77 %
Mn 257.610 nm % RSD <1.0 0.51 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.44 %
Ba 493.408 nm % RSD <1.0 0.46 %
Detection Limits : Axial TI  190.080 nm 3(sd) 4.04 ppb
As 193.696 nm 3(sd) 3.58 ppb
Pb 220.353 nm 3(sd) 1.90 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 47.72 ppb
Zn 213.856 nm 3(sd) 1.02 ppb
Mn 257.610 nm 3(sd) 0.68 ppb
La 379.478 nm 3(sd) 1.43 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.36 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 58.36
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 104142.80
Page 3 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




WO0-01981290/2023
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative: EW W/{WJB JI/)

( Mr. Wiphan Promlumda )

Service Engineer

Page 4 of 4
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