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Date 

THAf ENVtRONMENTAL TECHN!C UMITED 

uslfn tnAiJAaouoaaf.>ulna thno 

CONTROL UNIT CALIBRATION 

( Metric units , mm ) 

Initial Final Average 

Barmnetric press, Pb mmHg 

Dry Gas Meter Data 

Console No. 

Reference Dry Gas Nieter Data 

Orifice 

manometer 

setting L\H 

mmH2O 

15.00 

25.00 

50.00 

80.00 

100.00 

l\'.Ietering System ID 

DGMNumber Correction factor(Yr) 

DGMModeI Last Calibration Data 

Ref. DGM Temperature ( C) 
DGM 

DMG Volu.me Ref Dry Gas l\Ieter Time 
Correction 

Volume V DGM Outlet Avg min 
m 

Inlet T
i factor (Y) 

v
r 

Liters Liters Tr To Tm 

100.00 100.0I 28.00 28.00 29.00 28.50 8.17 0.9821 

rno.oo 99.98 28.00 28.00 29.00 28.50 6.31 0.9814 

100.00 99.76 28.00 28.00 29.00 28.50 4.44 0.9812 

100.00 99.47 28.00 28.00 29.00 28.50 3.51 0.9813 

100.00 99.21 28.00 28.00 29.00 28.50 3.14 0.9819 

Average 

Dued Date of Calibrate 

Thai Environmental Tedmic Limited l /6 Sol Ramkliamhaeng 145 KhwaengfKhet Saphan Sung Bangkok J 0240 Thailand 

•Tel' +66(0)2373-7799(.Auto) Fax: +66(0)2373· 7979 tl admin@letl995,cmn • www,tetl.995.com 

�H@ 

mmH
2
0 

47.6Hl3 

47.3789 

47.0297 

47.1425 

47.2703 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA.TE SERVICES 3: EQlllPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK l 0250 

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-T!S17025 

CALIBRATION 0008 

Certificate No.: 22P1745 
Page: 1 of 2 

Equipment: 

Manufacturer: 

Model: 

Serial No.: 

ID No.: 

Digital Barometer 

Lutron 

PHB-318 

B011410 

No.4 

Condition AsMReceived: Used Item 

Received Date: 06 May 2022 

Calibration Date: 11 May 2022 

Reference: 2205�0152WSC 

Ambient Temperature: 23 ± 2 ) 0( 

Relative Humidity: 50 ± 15 ) % 

Atmospheric Pressure: 1008 mbar 

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. 

Submitted by: Thai Environmental Technic Limited 

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

Bangkok 10240 

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments 
Standard according to in-house calibration procedure CP-P10, using" DKD-R 6-1 ; Calibration of Pressure 
Gauges, Edition 03/2014 " as a guidelines. 

Condition of this result of calibration 

1.Reference standards instuments : 

Instrument Model 

767367 

Serial No. Certificate No. Due Date 

08 Feb 2023 1) Digital Manometer 91R724799 

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

22P396 

6.This instrument was installed in vertical orientation and center of connector was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration. 

8.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (N!MT) 

Calibrated by:  Issue Date : 
12 May 2022 

B 0287405 





TECHNOLOGY PROMOTION ASSOCIATION (fHAILAND-.JAPAt'i') 
CORPORATE SERVICES 3: EQUIPlHENT CAUBRATION AND TESTING SEJWICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANO, SUANLUANG, BA.'l\!GKOK I 0250 
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TJSl•TIS17025 

CALIBRATION 0008 

Certificate of Calibration Certificate No. : 22T328 
Page;. 1 of 2 

Equipment: 

Manufacturer: 

Digital Thermometer With Sensor 

Digicon This certificate may not be reproduced other than in full, 
except wfth the prior written approval of the head of 

Model: DP-52 

Se.rial No.: 1.411635 

ID No.: No.10 

Condition As-Received: Used Item 

Received D�te: 

Calibration Date: 

Reference: 

Ambient Temperature: 

Relative Humidity: 

a 1 February 2022 

15 February 2022 
to 23 February 2022 
2202-0015DSC 

25 ± 3 ) °C 

50 ± 20 ) % 

Corporate Services 3: Equipment Calibration and Testing Services. 

Submitted by: Thai Environmental Technic Limited 

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

Bangkok 10240 

Procedure used: Calibration were conducted using in-house calibration procedure CP�T01 according to comparison with 
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature cont roller and comparison 
with Standard Thermocouple (Type R/S) into high temperature furnace. 

The temperature scale used was based on ITS-90. 
Conditi'cm of this result of calibration 

1.Reference standards instuments:

Instrument Model Serial No. Certificate No. Due Date 

1) Digital Thermometer 1529 A66.176 

2) Industrial Platinum Resistance Thermometer 5627 73.9437 

3) Digital Thermometer 1529 A48760 

4) Industrial Platinum Resistance Thermometer 5627-12 571974 

5) D1git13I Multimeter 2700 4016315 

6) Standard Thermocouple Probe (Type S) 5650-20 9569 

2.The certi.ficate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at­

-National lnstit1,.1te ·of Metrology Thailand (NIMT) 

2111248 16 Nov 2022 

2111248 16 Nov 2022 

211912 07 Sep 2022 

211912 07 Sep 2022 

EE-0106-21 14 Oct2022 

TT-0037-21 02 Apr 2022 

Calibrated by: lssue Date : 25 
February 2022 

Approved Signatory:  

B 0281943 



Result of Calibration:.. Without Adjustment 
Function: Temperature measurement for Channel T1 

C.ert. No .. : 22T328 
Page.: 2 of 2

This equipment was connected with Thermocouple Type K SIN. 11005001 ID No. 10 
Dimension of probe : Diameter 8 mm .. , Length 1030 mm. Sheath material : Stainless Steel 

Immersion Standard 
Depth TemBerature 
( mm�) { ◊c)
150 200.0043 
150 400.0056 
150 600.�01

UUC* : Unit Under Calibration 

UUC* 
Reading 

( oc) 
200.7 
400.3 
598.9 

Error 

( oc) 
0.6957 
.0.2944 
-1..11

Uncertainty 
of Measurement 

(±DC) 
0.73 
1A 

3.1 

The reported uncertainty of measurement was based on standard uncertainty multiplied 
by a cov�rage factor k = 2, providing c;1 level of cGnfidenqe of approximat�ly 95%. 

-oOo-

a 10.96622 



TECHNOLOGY PROI\'10TION ASSOCIATION 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION Al'\/D TEST.ING SERVICES 

534i4 PATTANAKAfu'\f ROAD SOI 18, SUANLUANG. SUANLU/\.NG BANGKOK 10250 

TEL. 0-2717-.3000-27 FAX. 0-2719··9484 
NSC-TlS!-TISi 7025 

CAUBRAT!ON 0008 

Cert.No.: 22MM27 
Page.: 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by: 

Location: 

Received order : 

Calibration Date : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

(

Issue Date: 

Electronic Balahce 

Mettler Toledo 

AB204 

1116392227 

TETLAB.BAL01 

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

Balance Room 

20 April 2022 
22 April 2022 

0 0 

15 C to 40 C 
30 % to 90 % 

Approved Signatory 

6 May 2022 

The Un.certainties a:re for a confidence probability of approximately 95 % 

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

i\.pproval of the head of Corporate Serv.ices 3 : Equiproent Calihrnti.on :md Testing Services. 

A 0040784 



Equipment 

Condition As-Received 
Electronic Balance 
Used Item 
2204-0369OC-16 

Cert.No.: 22MM27 
Page: 2 of 3 

Procedure used :-

Calibration were conducted using in-house calibration procedure CP-O801 according to direct 
measurement method against standard weight. 
Condition of this result of calibration 
1. Reference standard instruments:-

lnstruments Model Serial No. ID No. Test report No. 

1) Standard Weight Set {E2) 15884 70RC138 MM-0009-21
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration 
Range capacity : 0 g to 21 0 g Resolution 0.0001 g 
Before Adjustment: 

Due date 
3 Feb 2023 

Balance Measurement Coverage 
AQQlied Weight Reading Correction 

( g) ( g) ( g ) 
100 99.9981 +0.0019
200 199.9957 +0.0043

After Adjustment 

1. Determination of the standard deviation of weighing machine

Applied Weight Standard Deviation 

( g ) of Reading ( g ) 

100 0.00006 
200 0.00007 

Uncertaint� Factor 

(±mg} (k) 

0.22 2.00 
0.35 2.00 

( n = 10) 

a 1105869 



Equipment: 
Condition As-Received 

Electronic Balance 
Used Item 
2204-0369OC-16 

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table 

Position· 1 Position 2 Position 3 Position 4 Position 5 
( g ) ( g) ( g) ( g) ( g )

-0.0003 -0.0003 -0.0003 -0.0004 0.0000

3. DeQarture from nominal value
Balance Measurement 

AQQlied Weight Reading Correction Uncertaintll 
( g ) { g) ( g) (±mg)

Unload 0.0000 0.0000 0.13
0.01 0.0099 +0.0001 0.13 
0.1 0.0999 +0.0001 0.13 
0.5 0.5000 0.0000 0.13 
1 1.0001 -0.0001 0.13 
5 5.0001 -0.0001 0.13 

10 10.0000 0.0000 0.13 
25 24.9998 +0.0002 0.15 
50 49.9998 +0.0002 0.15 

100 99.9998 +0.0002 0.22 
200 199.9997 +0.0003 0.35 

Cert.No.: 22MM27 
Page: 3 of 3 

Maximum difference between 
offwcenter and central loading 

( g ) 
0.0003 

Coverage 
Factor 
(k) 

2.09 
2.09 
2.09 
2.09 
2.09 
2.09 
2.09 
2.06 
2.05 
2.00 
2.00 

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517 
Certificate No.: 21M1956 

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

-oOo�

a 1105868 



Porta 

Thai Environmental Technic Limited 
lJ�'li11 !Tifll!flii�U'l\?lilfll11llU illtl� 

tion ort 

Manufacturer : E-instruments 
Instrument Model; E6ooo-sns 

Instrument serial no. : 1339

Date of Calibration: 7-Mar-22 
Ambient Condition 

Temperature (23±5 °C) : 
Humidity (55±15 % RH) : 

25.0
---

50.0

760.0 

cc 
% RH 

mmHg 
.................. , ........................................... . 

Instrument ID : 11 Barometer ( mm Hg) : 

Nitrfc Oxlde(NO) 

Nitrogen Dioxide(NO2) 

Sulfur Dioxide (S02) 

Carbon Monoxide(CO) 

NO (ppm) 

--·-----·-··--·---

Standa gas References 

D636041 

D271295 

CC518873 

CC518878 

D824500 

D271305 

D824500 

D271305 

o.o

13.9 
0.0 

Linde 

Linde 

Airgas 

Airgas 

Unde 

Unde 

Linde 

Linde 

Calibration Results 

0.0 0,0 
13.9 0.0 

0.0 0,0 
199.0 199.0 0.0 

.,..,. • • .,,,. """" ,.,.., • "" .,.,. u,♦ •"" .,.,, • "" •• • • ..- "" >< • > •• ♦♦♦ •• • •"" ""' • ♦ • ••• • <" • " • • • • •• ,.,. .,,.., • ..... .,,. • • • ,.,..,, .......... <." 

393.0 392.0 -1.0
0.0 0.0 0.0

♦ ♦♦ •♦ ♦ ( ,0"'"' l< >. ♦ ♦♦ .... ,, • k)t ♦ .... ♦ '"'" <l< .. ,, 1' ♦ .. <'♦,< "" ""' > ·• ♦ V •-"�""" .... l< f-, ... ♦ >" ♦♦ ..... ,.__,. .... "' ,, .... ♦♦ ♦ ♦ < ,t '( v >< >) ♦ ♦♦♦ ♦ ♦� '( >< 

40.1 40.2 0.1 

August 4, 2023 

September 30, 2023 

October 12, 2022 

August 17, 2024 

August 18, 2024 

October 11, 2024 

October 11, 2024 

October 11, 2024 

October 11, 2024 

. Tesflimif 

::i:0.2 °1io· vol I 

PASS 

PASS ........... sii•·•·••W ••o<H«<Hsi:'i"•••"-•• ••• .. •••m••oj""••••mH ±5.0 ppm 0 ... 100 ppm
...---------1-----.....-----'"f-------i ±5% measured Value 11-m--------1

co (ppm) 

Calibrate by: 

........... "!?.:.� ........................ ��� ......................... �.:Q............ 101 .. ,.5000 ppm 
406.0 405.0 -1.0

• < l' > ►f•♦ ♦ ♦ ♦ ,&,♦ ....... 0. ♦• .... l<>.A ♦ ... ,.,._,._ "'" # �♦ .,-,. � ♦4. ♦♦" "" � ,ty ♦;, > ....... ( � � ►) >♦ ♦ ♦• ,o,c • ,<) > > >♦♦ ♦ +-. < � ><>O > ,.-♦♦ • 

804.0 804.0 0.0 
0.0 o.o 0.0 

404.0 403.0 -1.0 
•• ·� � """ ..... �·· ........ �. �yy ........ "" .. " " .. � ............. --�,. ,,,.,. • ♦• ♦♦ ••• ( �,.,. �... t. ♦ � �" .... � � ..... �. �,.,. .. �,. � ........ "'"",; 

793.0 793.0 0.0 

PASS 

PASS 

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)2373-79 79 111 admin@tet1995.com e www.tet1995.com 



0 
Thai Environmental Technic Limited 
u�cir,, ATiflUfl�-:JU'Jfl�aJ.J''l'rlt.1 i1nft

Personal Pump Calibration Report 

Equipment Type 

Equipment Range 

Calibration Range 

Calibration Type 

Calibration 5/N 

Item 
Personal Pump 

5/N 

1. 20080703013 

2. 20110505093 

3. 20110605104 

4. 20110101091 

5. 101157 

6. 101151 

7. 20110803069 

8. 20151003019 

9. 11591 

10. 13425 

11. 20110505110 

12. 101158 

13. 13427 

14. 101153 

15. 20031025001 

16. 20110550597 

17. 101150 

18. 13426 

19. 20110605117 

20. 101156 

21. 101159 

22. 20110803042 

23. 20111203058 

24. 20111001071 

Personal Pump/Parameter 

0.1-7.0 l/min 

0.1-4.0 l/min 

Drycal 

4491 

Hi Flow/Low 
r1f.:i� 1 r1f.:i� 2

Flow 

1.0 0.9875 0.9876 

1.0 0.9910 0.9910 

1.0 0.9985 0.9985 

1.0 0.9917 0.9916 

1.0 0.9975 0.9976 

1.0 0.9895 0.9890 

1.0 0.9877 0.9876 

1.0 0.9965 0.9966 

0.2 0.1981 0.1981 

0.2 0.1975 0.1976 

0.2 0.1988 0.1988 

0.2 0.1976 0.1975 

0.2 0.1982 0.1983 

0.2 0.1986 0.1986 

0.2 0.1991 0.1992 

0.2 0.1984 0.1984 

0.2 0.1996 0.1995 

0.2 0.1988 0.1988 

0.2 0.1997 0.1997 

0.2 0.1990 0.1991 

0.2 0.1985 0.1985 

0.2 0.1972 0.1973 

0.2 0.1983 0.1984 

0.2 0.1969 0.1969 

Calibration Date 15 / 12 / 65 

Calibration By ___ ----

Remark : Uncertainty Type A = a = SD 

✓n 
SD 

X 

= Standard deviation 

= Mean 

1/3 

r1f.:i� 3

0.9875 

0.9911 

0.9986 

0.9916 

0.9976 

0.9895 

0.9876 

0.9966 

0.1982 

0.1975 

0.1989 

0.1976 

0.1982 

0.1985 

0.1991 

0.1985 

0.1995 

0.1988 

0.1996 

0.1990 

0.1986 

0.1973 

0.1984 

0.1970 

Average Uncertainty 

0.9875 ±0.0001 

0.9910 ±0.0001 

0.9985 ±0.0001 

0.9916 ±0.0001 

0.9976 ±0.0001 

0.9895 ±0.0003 

0.9876 ±0.0001 

0.9966 ±0.0001 

0.1981 ±0.0001 

0.197 5 ±0.0001 

0.1988 ±0.0001 

0.1976 ±0.0001 

0.1982 ±0.0001 

0.1985 ±0.0001 

0.1991 ±0.0001 

0.1984 ±0.0001 

0.1995 ±0.0001 

0.1988 ±0.0000 

0.1997 ±0.0001 

0.1990 ±0.0001 

0.1985 ±0.0001 

0.1973 ±0.0001 

0.1984 ±0.0001 

0.1969 ±0.0001 



Thai Environmental Technic Limited 

u�,rYI &YlflUfl��U'lvtaenllYltt illflvl

Personal Pump Calibration Report 

Equipment Type 

Equipment Range 

Calibration Range 

Calibration Type 

Calibration SIN 

Personal Pump/Parameter 

0.1-7.0 Vmin 

0.1-4.0 Vmin 

Drycal 

4491 

Personal Pump Hi Flow/Low 
flli.:iiii 1Item 

S/N Flow 

25. 20080703003 2.5 2.4960 

26. 20080703006 2.5 2.4950 

27. 20080703009 2.5 2.4970 

28. 20080703019 2.5 2.4990 

29. 20080703007 2.5 2.4930 

30. 14903 2.5 2.4980 

31. 20031009020 2.5 2.4930 

32. 20080703015 2.5 2.4970 

Calibration Date 15 I 12 I 65 

Calibration By ______ _ 

Remark : Uncertainty Type A = cr = SD 

✓n 

flli.:iiii 2 

2.4980 

2.4950 

2.4970 

2.4990 

2.4930 

2.4990 

2.4930 

2.4970 

SD 

X 

= Standard deviation 

= Mean 

2/3 

flli.:iiii 3

2.4980 

2.4950 

2.4970 

2.4990 

2.4930 

2.4990 

2.4930 

2.4970 

Average Uncertainty 

2.4980 ±0.0012 

2.4950 ±0.0000 

2.4970 ±0.0000 

2.4990 ±0.0000 

2.4930 ±0.0000 

2.4990 ±0.0006 

2.4930 ±0.0000 

2.4970 ±0.0000 



0 
Thai Environmental Technic Limited 
11�,r,, !YlflUfl��U'J��ai.i"lYlu 111n� 

Personal Pump Calibration Report 

Equipment Type 

Equipment Range 

Calibration Range 

Calibration Type 

Calibration 5/N 

Item 
Personal Pump 

5/N 

1. 20110605018 

2. 14903 

Personal Pump/Parameter 

0.1-7.0 Vmin 

0.1-4.0 Vmin 

Drycal 

4491 

Hi Flow/Low 
rif�� 1 rif�� 2

Flow 

1.0 0.9987 0.9987 

1.0 1.0000 1.0000 

Calibration Date 15 / 12 / 65 

Calibration By _______ _

Remark : Uncertainty Type A = a = SD 

✓n 
SD 

x 

= Standard deviation

= Mean

3/3 

., . 

rif�'Vi 3

0.9987 

1.0000 

Average Uncertainty 

0.9987 ±0.0000 

1.0000 ±0.0000 



Far tlw Better 

K 

10-Feb-2

Scope 

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UVNis Spectrophotometer by 

inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative 

of PerkinElmer. The customer should save their method before the PM begins. 

General Instructions: 

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting 

the PM. Always check with the customer before making any changes that may affect the customer's analysis should be 

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and 

instrument logbook as required. 

Copyright Information 

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this 
publication may be reproduced in any form whatsoever or translated into any language without the prior, written 

permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc. 

Trademarks 

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by 

law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not 

owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. 

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with 
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a particular 

purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use 

of this document. 















Additional Comments 

Review 

The preventive maintenance checks and if applicable performance tests for Lambda UV 

have been completed. 

This Lambda UV Passes 0 Fails □ the preventive maintenance. 

Authorized PerkinElmer Representative: 

Authorized Customer Representative: 

Date: 

10/Aug/2022 

(DD-MMM-YYYY) 

Date: 

10/Aug/2022 

(DD-MMM-YYYY) 



• 

ARCHEMICA

Certificate of Calibration 

ICS-1100 : Anion {10#377) 

This certificate is to verify that instrument below are calibrated

by Archemka lab Co.,ltd.

iCS-1100 S/N : 10010987 

AS-DV S/N : 10010912 







Instrument Detail 

ICS-1100 

AS-DV 

Consumable Detail 

AS22 AG22 

Checklist JCS Preventive Maintenance 

Dionex Ion Chromatography 
Preventive Maintenance Report 

10010987 

10010912 

AERS 500 

TV q<V �V 
Remark: .Pressure System g-� �rrn Column m1� Guard Column !!(,")FJ�Vrn!'tf�l'i-! i� 

Petform··:-
Arche o.,Ltd 

Archemica Lab 

Date 

Customer 

Date 







Seq: CHANFOCUSJEAB_loca!\TET\2nd Con 30-Sep-2022\CM_OQ 

Smp: Parabenes 

SCIENTIFIC 

Chromeleon Operational Qualification 

General Information 

Computer Name (Server): 

Computer Name (Client): 

Version Number: 

Operator: 

TET 

TET 

General System Suitability Test: Test passed 

Comparison Formats: 

All Parameters: Significant Digits: 10 

(Exceptions see below) (They must match exactly) 

Time Related Frac. Coll. Parameters: Max. Deviation: 0.02 s 

[fhe parameters are marked with *).] 

Page 1 of 1 
Runtime: 13/2/2020 

f�{� -: t.,{:j. 

Reviewer's Signature // Date 

Chromeleon (c) 2012 Thermo Fisher Scientific Inc. 
Version 6.80 

Operator's Signature II Date 

CM OQ / General Information-
Printed: 30/9/2022 







Seq: CHANFOCUSJEAB_loca!\TET\2nd Con 30-Sep-2022\CM_OQ 

Smp: Parabenes 

I 
SCIENTIFIC 

Chromeleon Operational Qualification, Part 1 

Verification of Selected Results 

Re ort Variable 

Theoretical Plates 

(EP) 

Theoretical Plates 

(USP) 

Theoretical Plates 

(JP) 

Test Result: 

Peak Name 

Methylparabene 

Ethylparabene 

Propylparabene 

Methylparabene 

Ethylparabene 

Propylparabene 

Methylparabene 

Ethylparabene 

Propy!parabene 

Passed 

Reviewer's Signature II Date 

Status 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

Operator's Signature II Date 

Page 3 of 3 
Runtime: 13/2/2020 

Chromeleon (c) 2012 Thermo Fisher Scientific Inc, 
Version 6.80 

CM_ OQ I Report Formula_Part_ 1 
Printed: 30/9/2022 















Seq: CHANFOCUSJEAB_local\TET\2nd Con 30-Sep-2022\CM_OQ 

Smp: Parabenes 
Page 7 of 7 

Runtime: 13/2/2020 

Operational Qualification, 2 

Most Frequently Used Parameters: Comparison with Expected Results 

Variable Cate o

Peak Purity 

PPI 

PPI 

RSD PPI 

RSD PPI 

RSD PPI 

Match 

Match 

Match 

RSD Match 

RSD Match 

RSD Match 

Rel.Max at 

Rel.Max at 

Rel.Max at 

Test Result: Passed 

Reviewer's Signature fl Date 

Chromeleon (c) 2012 Thermo Fisher Scientific inc. 
Version 6.80 

Peak Name Status 

Methylparabene ok 

Ethylparabene ok 

Propylparabene ok 

Methylparabene ok 

Ethylparabene ok 

Propylparabene ok 

Methylparabene ok 

Ethylparabene ok 

Propy!parabene ok 

Methylparabene ok 

Ethylparabene ok 

Propy!parabene ok 

Methylparabene ok 

Ethy!parabene ok 

Propylparabene ok 

Operator's Signature II Date 

CM_ 00 I Report CM_Part_2 
Printed: 30/9/2022 





Seq: CHANFOCUSJEAB_!ocal\TET\2nd Con 30-Sep-2022\CM_OQ 

Smp: Parabenes 

SCIENTIFIC 

Operational Qualification, 3 

Page 2 of 2 
Runtime: 13/2/2020 

Post-Acquisition Steps: Comparison with Expected Results 

Channel Name Re ort Variable 

Arith. Comb. of Channels: 

ADD_UV _VIS_ 1_UV _ VIS_ 1 Area 

ADD_UV_VIS_1_UV_VIS_1 Area 

ADD_UV _ VIS_ 1_UV _ VlS_ 1 Area 

MUL_UV _VIS_ 1_ UV_ VIS_ 1 Area 

MUL_UV _VIS_ 1_UV _VIS_ 1 Area 

MUL_UV_V!S_1_UV_VIS_1 Area 

Test Result: Passed 

Reviewer's Signature / / Date 

Chromeleon (c) 2012 Thermo Fisher Scientific lnc. 
Version 6.80 

Peak Name Status 

Methylparabene ok 

Ethylparabene ok 

Propylparabene ok 

Methy!parabene ok 

Ethylparabene ok 

Propylparabene ok 

Operator's Signature // Date 

CM_OQ I Report_CM_Part_3 
Printed: 30/9/2022 



Seq: CHANFOCUSJEAB_local\TET\2nd Con 30-Sep-2022\CM_OQ 

Smp: Parabenes 
Page 1 of i 

Runtime: 13/2/2020 

SCIENTIFIC 

Chromeleon Operational Qualification, Part 4 

System Suitability Test: Comparison with Expected Results 

Calibration Type: 

Integration Type: 

Standard Method: 

Calibration Mode: 

Auto Recalibrate: 

LOff 

Area 

External 

Tota! 

ON 

Test Name 

Sample Condition 

Sample Condition Result 

Test Condition 

Peak Condition 

Aggregate Condition 

Compare Operator 

Compare Value 

Result of Compare Value 

Channel 

Aggregated Samples 

List of Aggr. Smp. 

Result List for Aggr. Smp. 

Status 

Result of Test Condition or Aggregate 

N.A. 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

Test Result: 

Test Result 

Fail-Action 

Passed 

Reviewer's Signature// Date 

Chromeleon (c) 2012 Thermo Fisher Scientific Inc. 
Version 6.80 

co",tru. 

Operator's Signature // Date 

CM_OQ I Report CM_Part_ 4 
Printed: 30/9/2022 



Seq: CHANFOCUSJEAB_!ocal\TET\2nd Con 30-Sep-2022\CM_OQ 

Smp: Parabenes 
Page 1 of 1 

Runtime: 13/2/2020 

SCIENTIFIC 

Operational ification, 5 

Fraction Collection: Comparison with Expected Results 

Callbration Type: LOff 

Integration Type: Area 

Standard Method: External 

Calibration Mode: Total 

Auto Recalibrate: ON 

Var. Re ort Variable 

Fraction Report Fract. No. 

Fract. Starttime *} 

Fract. Endtime *) 

No. of Tubes 

Position 

Peak Name 

No. of Peaks 

Tube Report Position 

Tube Starttime *} 

Tube Endtime *) 

Max.Tube Volume 

Peak Name 

No, of Peaks 

Fract. No. 

Fract. Starttime *) 

Fract. Endtime *) 

No. of Tubes 

No. of Peaks 

Test Result: Passed 

Reviewer's Signature JI Date 

Chrome!eon (c) 2012 Thermo Fisher Scientific Inc. 
Version 6.80 

Status 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

Operator's Signature If Date 

CM_OQ I Report CM_Part_5 
Printed: 30/9/2022 





Sequence: PQ_IC_WARM_UP 
Sample: Water_WU 

© Instruments 

Instrument Name 

Pump 

Detector 

Autosampler 

E!uent Generator 

Chromeleon 

e Accessories 

Name 

Backpressure Tubing 

Blank 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

Sample 5 

Sample 6 

Eluent 

Autosamp!er Reservoir A 

Balance 

Temperature Probe 

IC Validation Test Box 

Ammeter/ Multimeter 

Customer Signature 

Chrome!eon (c) D!ONEX 2011 
6.80 SRS Build 2623 (156243) 

Performance Qualification 

Model Supplier 

ICS-1100 Dionex 

!CS-i100 Dionex 

AS-DV Dionex 

EG40 with n.a. Dionex 

6.80 SR8 Build 2623 {156243) Oionex 

Description 

0,13 mm (0,0051!) ID PEEK, 13 m 
n.a.

(512") 

Water n.a.

Nitrate, 5 ppm Thermo 

Nitrate, 10 ppm Thermo 

Nitrate, 25 ppm Thermo 

Nitrate, 50 ppm Thermo 

Nitrate, 100 ppm Thermo 

Nitrate, i 000 ppm Thermo 

Water Water 

Water Water 

Mettler Toledo AB204 

- -

-

-

Date 

6.10 

Serial Numbe1 

10010987 

10010987 

10010912 

10010987 

62483 

Lot/ Serial 

n.a.

n.a.

220208 

220208 

220208 

220208 

220208 

220208 

n.a.

n.a.

1116392227 

-

-

-

Page 1 of 2 
Date: 30/9/2022 

Moduleware 
Version 

1. 1, 0

1, 1. 0 

1. 5, 0

1, 1. 0 

n.a.

Exp. Date 

n.a.

n.a.

Feb-2023 

Feb-2023 

Feb-2023 

Feb-2023 

Feb-2023 

Feb-2023 

n.a.

n.a.

n.a,

-

-

-

(;Cki.l� � tJ f 

'704 /a:,,zt 
Executor Signature Date 

OQ_PQ_!ntegrated_ Validation J Specification 



Sequence: PQ_lC_WARM_UP 
Sample: Water_WU 

• Limits

Test 

!CS-1100 Conductivity Noise ( nS)

ICS-1100 Conductivity Drift {nS/hr) 

Injector Precision (Area %RSD) 

Injector Carryover (Area %) 

ICS-1100 Detector Linearity (Corr.) 

lCS-1100 Detector Linearity (%RSD) 

!CS-1100 Pump Flow Rate Accuracy (ml/min)

ICS-1100 Pump Flow Rate Precision (¾RSD) 

• Additional Information

Customized Limits 

<=2.0 

<=20 

<= 1.0 

<= 0.1 

>= 0,999 

<= 5.0 

<= 0.05 

<=2.0 

Page 2 of 2 
Date: 30/9/2022 

Dionex Recommended Limits 

<= 2.0 

<=20 

<= 1.0 

<= 0.1 

>= 0.999 

<= 5.0 

<= 0.05 

<= 2.0 

Customer/Company: Thai Environmental Technic Co,.Ltd Date: 30-Sep-2022

Qualification 
Executor/Company: 

Customer Signature 

Chromeleon (c) DIONEX 2011 
6.80 SR8 Build 2623 (156243) 

Date 

Period between Qualifications: 6 months 

Next Qualification: Mar-2023 

CO.,LTO. 

 o/2DU 
Executor Signature Date 

OQ_PQ_lntegrated_ Validation I Specification 



Sequence: PQ_[C_NOISE_DRlFT 
Sample: Water_ND 

0· 1nstruments 

Instrument Name Model 

Pump lCS-1100 

Detector lCS-1100 

Autosampler AS-DV 

Eluent Generator EG40 with n.a. 

0 Accessories 

Name Description 

Qualification 

Supplier 

Dionex 

Dionex 

Dionex 

Dionex 

Backpressure Tubing 
0.13 mm (0.005") ID PEEK, 13 
m (51211) 

Eluent Water 

0 Additional Information 

10 

Serial Numbet 

10010987 

10010987 

10010912 

10010987 

Lot I Serial 

n.a,

n.a.

Customer/Company: Thai Environmental Technic Co,.Ltd Date: 

Qualification 
Next Qua[ification: 

Executor/Company: 

61 Test Results Summary 

Test Result 

l CS-1100 Conductivity PASS 
Noise (nS)

ICS-1100 Conductivity Drift PASS 
(nS/hr) 

Date  
Executor Signature 

Page 1 of 3 
Date: 30/9/2022 

Moduleware 

Version 

1. 1, 0

1. 1, 0

1, 5. 0 

1. 1. 0

30-Sep-2022

Mar-2023 

c;(J.�1L{
+

ri:�� 

'? 6 4
1' 

/f/1!)2'2
Date 

Customer Signature 

Chromeleon (c) D!ONEX 2011 
6.80 SR8 Build 2623 (156243) OQ_PQ_!ntegrated_ Validation / Detector Noise and Drift 



Sequence: PQ_!C_NOISE_DR!FT 
Sample: Water_ND 

• Data for detector noise

Segment number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Average, nS 

Limit, nS

Result 

• Data for detector drift

20 Minute drift, nS 

-5.5

Customer Signature 

Chromeleon (c) DlONEX 2011 
6.80 SR8 Build 2623 (156243) 

Date 

Noise, nS 

0.32 

0.31 

0.44 

0.33 

0.31 

0.25 

0.43 

0.26 

0.29 

0.35 

0.33 

0.31 

0.39 

0.32 

0.33 

0.36 

0.36 

0.30 

0.23 

0.23 

0.3 

2.0 

PASS 

Drift, nS/hr 

16.4 

Limit, nS/hr 

20.0 

Result 

PASS 

Page 2 of 3 
Date: 30/9/2022 

f;(J�tl1�0t 

Executor Signature Date 

OQ_PQ_lntegrated_ Validation I Detector Noise and Drift 



Sequence: PQ_!C_NO!SE_DR!FT 
Sample: Water_ND 

° Chromatogram of Detector Noise and Drift 

Page 3 of 3 
Date: 30i9/2022 

0.0020 1--..-P_Q ___ !C_.__N_O_lS_E�□_R_lF_T_#_1 _______ W_a_te�r_N_D __________ � __ E_C_D---.1
us 

Customer Signature 

Chrome!eon (c) D!ONEX 2011 
6.80 SR8 Build 2623 (156243) 

Date 

�:..(1\;t-: ·z· $:·1« 

1 "Vo//�., 
Executor Signature Date 

OQ_pQ_lntegrated_ Validation / Detector Noise and Drift 



Sequence: PQ_IC_AS-DV _lNJ_PREClSION 
Sample: lnj Precision_ 10 

DIONE 

Performance Qualification Rev. 6.10 

Injector Precision: 

• Instruments

Instrument Name Model Supplier Serial Numbe.1 

Pump ICS-1100 Dionex 10010987 

Detector ICS-1100 Dionex 10010987 

Autosampler AS-DV Dionex 10010912 

Eluent Generator EG40 with n,a, Dionex 10010987 

• Accessories

Name Description Lot/ Serial 

0.13 mm (0.00511

) ID PEEK, 13 m 
Backpressure Tubina (512") n.a.

Sample4 Nitrate 50 onm 220208 

Eluent Water n.a.

• Additional Information

Customer/Company: Date: 

Qualification 

Thai Environmental Technic Co,.Ltd Mr. 

Executor/Company: 

• Test Results Summary

Test 

Injector Precision (Area 
%RSD) 

Result 

PASS 

Next Qualification: 

Page 1 of 2 
Date: 30/9/2022 

Moduleware 
Version 

1. 1. 0

1. 1. 0

1. 5. 0

1. 1. 0

30-Sep-2022

Mar-2023

C;(J�,t�TD* 

Customer Signature 

Chrome!eon (c) D!ONEX 2011 
6.80 SR8 Build 2623 (i 56243) 

Date 
Executor Signature Date 

OQ_pQ_lntegrated_ Validation / Injector Precision 



Sequence: PQ_!C_AS-DV _!NJ_PREC!SlON 
Sample: lnj Predsion_ 1 O 

e Data for Injector Precision test 

Name 

lnj Precision_ 1 

lnj Precision_2 

lnj Precision_3 

I nj Precision_ 4 

lnj Preclsion_S 

lnj Precislon_6 

lnj Precision_? 

lnj Precislon_S 

lnj Precision_9 

lnj Precision_ 1 O 

Average: 

Std. Dev: 

%RSD: 

Limit(%) 

Result: 

Customer Signature 

Chrameleon (c) rnONEX 2011 
6.80 SR8 Build 2623 (156243) 

Date 

Area 

uS*min 

Nitrate 

ECD_1 

2.810 

2.809 

2.814 

2,808 

2.810 

2.799 

2,804 

2.799 

2.799 

2.796 

2.805 

0.006 

0.2 

1.0 

PASS 

Executor Signature 

Page 2 of 2 
Date: 30/9/2022 

1�"72-.t 
Date 

OQ_PQ_integrated_ Validation / Injector Precision 



Sequence: PQ_IC _AS-DV _!NJ_ CARRYOVER 
Sample: Carryover 

DIONEi 
Performance Qualification Rev. 6.10 

Injector Carryover: 

• Instruments

Instrument Name Model Supplier Serial Numbe1 

Pump lCS-1100 Dionex 10010987 

Detector lCS-1100 Dionex 10010987 

AutosarnpJer AS-DV Dionex 10010912 

Eluent Generator EG40 with n.a. Dionex 10010987 

• Accessories

Name Description Lot! Serial 

Backpressure Tubing 
0.13 mm (0.005") ID PEEK, 13 

n.a.
m (512") 

Sample 6 Nitrate, 1000 ppm 220208 

Blank Water n.a.

Eluent Water n.a.

• Additional Information

Customer/Company: Thai Environmental Technic Co'"Ltd Date: 

Qualification  
Executor/Company: 

• Test Results Summary

Test 

Injector Carryover (Area 
%) 

Date 

Result 

PASS 

Next Qualification: 

Module ware 
Version 

1. 1. 0

1. 1. 0

1. 5, 0

1. 1. 0

Page I of 2 
Date: 30/9/2022 

30-Sep-2022

Mar-2023 

Customer Signature 

Chromeleon (c) DJONEX 2011 
6.80 SR8 Build 2623 (156243) 

Executor Signature Date 

OQ_PQ_lntegrated_ Validation / Injector Carryover 



Sequence: PQ_!C_AS-DV_JNJ_CARRYOVER 
Sample: Carryover 

e Chromatogram for Carryover test 

1 _3 
PQ IC AS-DV INJ CARRYOVER #2 

�us 

- Nitrate 0.270

$ aa or D t � C arrvover t t es 

Name 

High Level 

Carrvover 

Water 

Carryover(%): 

Limit(%): 

Result: 

Customer Signature 

Chromeleon (c) DIONEX 2011 
6.80 SR8 Build 2623 (156243) 

Ret.Time (detected) 

min 

Nitrate 

ECD_1 

0.27 

0.27 

0.27 

Date 

Area 

uS*min 

Nitrate 

ECD_1 

52.964 

0.015 

0.015 

0.001 

0.100 

PASS 

ECD 1 

min 

1.05 

Executor Signature 

Page 2 of 2 
Date: 30/9/2022 

Date 

OQ_PQ_lntegrated_ Validation I Injector Carryover 



Sequence: PQ_IC_AS-DV _LlNEARlTY 
Sample: Detector linearity_5 

DIONE� 

Performance Qualification Rev. 6.10 

Detector Linearity: 

• Instruments:

Instrument Name Model Supplier Serial Numbe, 

Pump !CS-1100 Dionex 10010987 

Detector ICS-11O0 Dionex 10010987 

Autosampler AS-DV Dionex 10010912 

Eluent Generator EG40 with n.a. Dionex 10010987 

• Accessories

Name Description Lot/ Serial 

Backpressure Tubing 
0.13 mm (0.0051!) ID PEEK, 13 

n.a.
rn (51211

) 

Sample 1 Nitrate, 5 oom 220208 
Sample 2 Nitrate, 10 ppm 220208 
Sample 3 Nitrate, 25 ppm 220208 
Sample4 Nitrate, 50 ppm 220208 
Sample 5 Nitrate, 100 ppm 220208 
E!uent Water n.a.

• Additional Information

Customer/Company: Thai Environmental Technic Co,.Ltd Date: 

Qualification 
Next Qualification: 

Executor/Company: 

lll\ r; tR es It S esu s ummarv 

Test Result 

ICS-1100 Detector Linearity PASS 
(Corr.) 

!CS-1100 Detector Linearity PASS (%RSD) 

Page 1 of 2 
Date: 30/9/2022 

Moduleware 
Version 

1. 1. 0

1. 1. 0

1.5.0 

1. 1. 0

30-Sep-2022

Mar-2023

(/();� �Tf) 

Customer Signature 

Chromeleon (c) DIONEX 2011 
6.80 SR8 Build 2623 {156243) 

Date 
Executor Signature Date 

OQ_PQ_lntegrated_ Validation J Detector Linearity 



Sequence: PQ_IC_AS-DV _LINEARITY 
Sample: Detector linearity_5 
• Data for Detector Linearity

Name Amount 

ppm

Nitrate 

ECD_1 

Detector linearity_ 1 5.000 
Detector !inearity_2 10.000 
Detector !inearity_3 25.000 
Detector linearity_ 4 50.000 
Detector !inearity_5 100.000 

• Linearity Plot

Nitrate110-·-jHeight [uS]

4 

20 

0 13 25 38 50 

Calibration T e Number of Points 

LOff 5 

External 

63 

Correlation Coefficient 

Linearity: 

Limit: 

Result: 

Customer Signature 

Chromeleon (c) D!ONEX 2011 
6.80 SR8 Build 2623 (156243) 

1.000 
0.999 

PASS 

Date 

Height 

us 

Nitrate 

ECD_1 

5.653 

11.059 
26.696 

50.796 
99.314 

75 

Offset 

1.373 

%RSD 

1.6 

5.0 

PASS 

88 100 

Slo e 

Executor Signature 

Page 2 of 2 
Date: 30/9/2022 

ECO 1 

120 

Date 

00_P0_lntegrated_ Validation / Detector Linearity 



Sequence: PQ_!C_FLOW_RA TE 
Sample: Water_FR 

DIONE� 
Performance Qualification Rev. 6.10 

Pump Flow Rate Accuracy and Precision Test: 

• Instruments

Instrument Name Model Supplier 
Serial 
Number 

Pump !CS-1100 Dionex 10010987 

Detector ICS-1100 Dionex 10010987 

Autosarnpler AS-DV Dionex 10010912 

Eluent Generator EG40 with n,a, Dionex 10010987 

• Accessories

Name Description Lot/Serial 

Backpressure Tubing 0,13 mm (0,005") ID PEEK, 13 m (512n) n,a. 
Eluent Water n.a.

Balance Mettler Toledo IAB204 1116392227 

• Additional Information

Customer/Company: Thai Environmental Technic Co,.L Date: 

Qualification Next Qualification: Executor/Company: 

• Test Results Summary

Test Result 

ICS-1100 Pump Flow Rate PASS Accuracy (mUmln) 
ICS-1100 Pump Flow Rate PASS Precision (%RSD) 

Date 

Moduleware 
Version 

i. i. 0

1,1,0 

1. 5. 0

1. 1, 0

Page 1 of 2 
Date: 30/9/2022 

30-Sepw2022

Mar-2023 

Customer Signature 

Chromeleon (c) DIONEX 2011 
6,80 SR8 Build 2623 (156243) 

Executor Signature Date 

OQ_PQ_lntegrated_ Validation I Pump Flow Rate 



Sequence; PQ_!C_FLOW_RA TE 
Sample: Water _FR 

0 Data for Pump Flow Rate Accuracy and Precision Test 

Ambient Temperature (°C) I 24 

Page 2 of 2 
Date: 30/9/2022 

Calculated Eluent Deviation 
Segment 

0 

1 

2 

3 

4 

5 

Customer Signature 

Chromeleon (c) D!ONEX 2011 
6.80 SR8 Build 2623 (156243) 

Measured Eluent Weight (g) 

32.776 

37.590 

42.401 

47206 

51.963 

56.735 

Average 

Standard Deviation 

¾RSD 

Limit(%) 

Result 

Date 

Flow Rate 
(mUmin) 

-

0.965 

0.965 

0.964 

0.954 

0.957 

0.961 

0.005 

0.5 

2.0 

PASS 

from 1.0o' Limit (mUmin) Result 
mUmin 

- - -

0.035 0.05 PASS 

0.035 0.05 PASS 

0.036 0.05 PASS 

0.046 0.05 PASS 

0.043 0.05 PASS 

Overall PASS 

'7tJ�k2 2 
Executor Signature Date 

OQ_PQ_!ntegrated_ Validation I Pump Flow R.ate 





Nitrate OQ/PQ Standards 
(Set of 6) 

Product Number 060254 
Certificate of A1;1alysis 

Lot Number 220208 

Expiration of Certification 
Februa:riy 2023 

Better Separa.tlons 

Better 

The Dionex Nitrate Standard was developed to aid the analysis of anions by Ion Chromatography 
(IC). The single-ion standard was prepared by the dissolution of high-purity salt in :::18.2 
megohm deionized w~ater, which was tested by IG for ionic contaminants. The bottle label states 
the nominal concentration value of the ionic co�ponent for informational purposes only. The 
actual io11 concentration value was determined by Ion Chromatography, The IC system was 
standardized using the National Institute of Standards & Technology (NIST), Stand d Reference 
Material

:.-
SRM 3185 (Nitrate Standard Solution). Actual concentration values d ed for the 

single-ion is listed below. 

Vial# 

1 
2 
3 
4 
5 
6 

Dione:x Nitrate Standard 

Coxtcentratfon 
(mg!L) 

5.07 ± 0.03 
10.09 ± 0.04 
24.97 ± 0.13 
49.83 ± 0.13 
99.6 ± 1 

996 ±3 

The concentration value is based a proven reliable method of analysis. The estimated 
uncertainties are two standard deviations of the concentration value. The concentration value is 
warranted to be stable for one year from the date of manufacture. 

The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care 
by Thermo Scientific Corporation Consumables Manufacturing Department in Sunnyvale 
California. 

Document 1'-h 078690-01 

.XX2"ii49-EN 0215$ 031318-10 

Thermo Fisher Sc!enlliic 

·122s Titan W&-; 
?.O.Box3603 
Sunnyvale, CA 94088-3603 
{408) 737-0700 �� 

mennr. f'W)e( Sciemtlffc, 
St1nnyvale, CA USA Is 
/S0!;001(',ll(!j[¾,d, 



ii: �· ii :...l ,. 
·A � 'f'! ' 

SCIENTIFIC 

Certificate of Completion 
This certifies that 

Has successfully completed 

eLeam: RPG IC-Specific Qualification Service Training 

Valid for 3 years from: 

Nov/19/2021 

-:;.,, ),G
,P 

/2o2-2-

Issued electronically and 
approved by: 

TFS .. Leaming Management 
System, Training, Mentoring, 
and Certification Group 
tmc.training@thermofisher.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 
NS C-TIS I-TIS 170 25 

CALIBRATION 0008. 

Cert.No.: 22MM28
Page.: 1 of 3

Certificate of Calibration 

Equipment: 

Manufacturer: 

Model: 

Serial No. : 

ID No. : 

Submitted by : 

Location: 

Received order: 

Calibration Date : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( 
Issue Date: 

Electronic Balance

Mettler Toledo

XP205DR

1129273885

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

Balance Room

20 April 2022
22 April 2022

0 0 

15 C to 40 C
30 % to 90 %

Approved Signatory

6 May 2022

The Uncertainties are for a confidence probability of approximately 95 %
This certificate may not be reproduced other than in full, except with the prior written 

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

A 0040785 







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAl\T) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATIQN AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-27 FAX. 0-2719-9484 
NSC-TISI-T!S17025 

CALIBRATION 0008 

Cert.No.: 

Certificate of Calibration Page.: 

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 

( 

Issue Date: 

pH Meter 

Horiba 

LAQUA-PH1300 

B06O0012 

Used Item 

11 July 2022 

11 July 2022 

2207-0243OC-7 

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

Laboratory (Thai Environment Technic Limited) 
(25.2 - 25.4) °C 
(50.8 - 51.3) % 
In - house method 
- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

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. 

1 of 2 

A 0042417 





Certlficate Number 

Customer 

Equipment Name 

Manufacturer 

Model 

Serial Number 

10. Number

Environmental Conditions 

Ambient Temperature 

Relative Humidity 

Locatfon of Calibration 

Calibration Procedure 

Method of Calibration 

t f Ii 

SPR22020183-2 Page ; 1 of 3 

Thai Environmental Technic Limited, 

1/6 Soi Ra:rnkhamhaehg 145, Khwaeng Saphan Sung, Khet Saphan 

Sung, Bangkok 10240, Thailand. 

DO Meter 

Horiba 

LAQUAact-DO110 

DC7O0005 

No,11 

23°C t 2
°

c

50 % ± 15 % 

In-Lab 

In-House Method 

Received Date 11 Feb 2022 

Calibration Date 14 Feb 2022 

Recommend Due Date ·14 Feb 2023

Date of Issue 15 Feb 2022 

This certifies that the above instrument v1as calibrated in compliance with the calibration system 

requirement of 1SO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform 

this calibration are .certified by to NIST or equivalent, National metrology institute, Natura! physical constants, 

consensus standards. The result reported herein apply only to 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 lfthe results meets their needs, 

All calibrations are performed within manufacture's specifications.The calibration certificate sr1all not be 

reproduced except in f1,.1H,without v1ritten approval of SP Metmlogy System (Thailand). 

Calibrated by Approved by 

SP-FM-04-15 rev.a 







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUAL"\TG BANGKOK 10250 

TEL. 0-2717-3000-27 FAX. 0-2719-9484 
NSC-TISI-TIS17025 

CALIBRATION 0008 

Certificate of Calibration 
Cert. No.: 22TM570 

Page.: 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No. : 

ID No.: 

BOO Incubator 

Accuplus 

i205 

0408-0115-0008 

TET.LAB.B0O05 

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

Laboratory (Thai Environmental Technic Limited) 

20 April 2022 
21 April 2022 
( 26 ± 10 ) °C 
( 50 ± 30) % 

Approved Signatory 

Submitted by : 

Location: 

Received Order: 

Calibration Date : 

Ambient Temperature 

Relative Humidity 

Calibrated by : 

Approved by: 

(

Issue Date : 

6 May 2022 
The Uncertainties are for a confidence probability of approximately 95% 

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

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







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA'l'E SERVICES 3: EQUIPl\-fENT CALIBRATION AND TESTING S.ERVIC.ES 

534/4 PATTAN,1\KA.RN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0·2717•-3000-27 FAX. 0-2719-9484 
NSC-TlSI-TIS17025 

CALIBRATION 0008 

Certificate of Calibration 

Cert. No.: 22TM647 
Page.: 1 of 3 

Equipment: 

Manufacturer 

Model: 

Serial No.: 

ID No.: 

Incubator 

Memmert 

INE 500 

E505.1143 

TET.LAB.INC 02 

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

Laboratory (Thai Environmental Techn1c Limited) 

Submitted by : 

Location: 

Received Order : 

Calibration Date 

Ambient Temperature 

Relative Humidity: 

Calibrated by : 

Approved by : 

(

Issue Date: 

20 April 2022 
20 - 21 April 2022 
(26±10) °C 
( 50 ± 30) % 

6 May 2022 

The Uncertainties are for a confidence probability of approximately 95 % 
This cenific,c.re may not be reproduced other tb,m in fuU, c'xcept w.ith th0 prior '>'>'ritten 

Approval of tbe head of Corporate Services 3 Equipm::nt (;a/ibrntion and Ts:sting Servkes. 

A 0040779 





Equipment: 

Condition As�Received 

Reference: 

Result of Calibration :-

Incubator 

Used Item 

2204-0369OC-11 

( * ) Without Adjustment

Function of UUC* : Temperature Source 

Fresh air setting : Close 

Calibration UUC* UUC* Temperature Temperature 

Point Setting Reading stability uniformity 

( oc) ( oc ) ( "C ) ( ± oc ) ( "C ) 
35.0 35.0 35.0 0.038 0.36 

37.0 37.0 37.0 0.12 0.14 

44.5 44.5 44.5 0.046 0.82 

Calibration Measured Temperature ( °C ) 

Point Position 

( oc ) 1 2 3 4 5 6 

35.0 34.915 35. i 19 34.898 35.269 34.884 35.220 
37.0 36.984 37.105 36.994 37.062 37.008 37.088 

44.5 44.388 44.632 44.286 44.826 44.019 44.711 

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

Overall 

Variation 

( oc) 

0.45 

0.29 

0.86 

7 

34.927 

37.021 

44.038 

Cert. No.: 22TM647 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±"C) k 

0.30 2 

0.30 2 

0.30 2 

8 9 (ref.) 

35.107 35.227 

37.081 37.119 

44.490 44.819 

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 %. 

a 1105878 





Thai Enyironmental Technic Limnted 
'U1'H1'1 �1'1'fiU'il��gn�Hlen-J1Tiu 'lllflW

High Volunie TSP&PM-10 Calibration Report 

location: Thai Environmental Tech Site ltD: Bangkok ,u.......................... ................................................ --------------------------
ITIEM : TSP Serial No : (No. 3 ) 

Date: 1-Aug-22 

Calibrate By : Pipat 

Site Condntions 

Barometric Pressure (mm Hg} : _7_�_0_.:_�.9 ________ _ Corrected Pressure (mm Hg) : _ _7_§_�.:_Q _____________ _
Temperature (°C) : _ _?_�_-_g ____________ Temperature ( deg K) : _.?_�_8_.:_Q _____________ _

Average Press. (mm Hg) : _?_�!.:-�----------

Average Temp (°C) : }_�_._! ____________ 

Corrected Average (mm Hg) ·---------------------­Average Temp: (Deg K) ·----------------------

Make: Tisch 
Model : TE-5025A 

Serial#: 0068 

Calibration Orifice

Qstd Slope 1. 9 9331 
Qstd Intercept - o . o o o 49 

Calibration Due Date 19-Nov-22

Ca�ibration Information 

IC Plate or 
Test# 

ORIFICE 
(in H20) 

Qstd 
(m3/min) 

Indicate 
(CFM) ( corrected) Linear Regression 

1 12.00 1.738 60.0 60.00 
----------------- ---------------- ... � �·--------------- ----------------- -------------------------

2 9.20 1.522 54.0 54.00 
----------------- ---------------- - ----------------- ---------------- '-------------------------

3 7.00 1.328 50.0 50.00 
----------------- ----------------- ----------------- ---------------- ., -------------------------

4 5.00 1.122 40.0 40.00 
----------------- ---------------- -- ----------------- ---------------- '-------------------------

5 3.00 0.8 69 30.0 30.00 

Calculations 

Slope : . 3 4 • 7 5 4 6 __________ 
Intercept : _ 1. o 714 ___________ 

Corr. Coeff: o _ 9897 

of Observations: 5 

Qstd = 1/m(Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] 
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] 

m = sampler slope 

Qstd = standard flow rate 
IC = corrected chart response 
I = actual chart response 

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

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

Pstd = 760 mm Hg 
For subsequent calculation of sampler flow: 
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) 

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

Calibrate By 

Approve By 
V 

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

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



Thai Environmental Technic Limited 
'U�'l:IYI !Tifl'Ui'l��U'Jvl��UJA''fHl ilfit,1 

location : Thai Environmemtal Tech Site ID : Bangkok ....................................... ., ............. .,u,,,.................. --------------------------
ITEM : TSP Serial No : (No. 13 ) 

Date: 1-Aug-22 

Calibrate By: Pipat 

Site Conditions 

Barometric Pressure (mm Hg) : _]_§_Q..:_Q..Q _________ Corrected Pressure (mm Hg) : _]_§_Q..:_Q _____________ _
Temperature (°C) : _.?_�_-_g ____________ Temperature (deg K) : ..?-�-�.:_Q _____________ _

Average Press. (mm Hg) : _,?_�±.:_�---------- Corrected Average (mm Hg) _______________________ 
Average Temp (°C) : _3_!_·_i ___________ _ Average Temp: (Deg K) _______________________ 

Make: Tisch 
Model: TE-5025A 

Serial#: 0068 

Calibration Orifice 

Qstd Slope 1. 9 9331
Qstd Intercept o . o o o 4 9

Calibration Due Date 19-Nov-2 2

Ca!ibratuon Information 

IC Plate or 
Test# 

ORIFICE 
(in H 20) 

Qstd 
(m3/min) 

Indicate 
(CFM) ( corrected) Linear Regression 

1 12 . 0 0 1 . 7 3 8 6 0 . 0 6 0 . 0 0 
----------------- ----------------- I- ---------------- ---------------- • -------------------------

2 9.40 1.538 54.0 54.00 
----------------- ----------------- ----------------- ---------------- . -------------------------

3 7.20 1.346 50.0 50.00 
----------------- ----------------- r"" ---------------- -------------------------------------------

4 5.00 1.122 40.0 40. 00
----------------- ----------------- � ---------------- ---------------- -1-------------------------

5 3.00 0.869 30.0 30.00 

Slope : _ 3 4 _. 5 7 o s __________ 
Intercept : _ 1 . o 6 9 3 ___________ 

Corr. Coeff : o . 9 9 2 6 

1- of Observations: 5

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

m = sampler slope 

Qstd = standard flow rate 
IC = corrected chart response 
I = actual chart response 

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

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

Pstd = 760 mm Hg 
For subsequent calculation of sampler flow: 
1/m( (I)[Sqrt(298/Tav)(Pav /760)]-b)

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

Calibrate By 

Approve By 

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 

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



Thai Environmental Technic Limited 

1J�lJ11 A'i'li>ll!fl��U'Jvl�-a:J-J!'YIU 1-0lfl(?l 

High Volunie TSP&PM-10 Calibration Report 

location: Thai Environmemtal Tech Site ID: Bangkok Date: l-Aug-22 
·----------------------

ITEM: TSP Serial No: (No. 34 ) Calibrate By: Pipat 

Site Condetions 

B!tlrometric Pressure (mm Hg) : _.?_§_0_.:_Q.9 ________ _ Corrected !Pressure (mm Hg) : . .?_§_q_.:_Q _____________ _ 
Temperature (0C) : _,?_�_-_g ___________ _ Temperature (deg K) : . .?..�-�.:_Q _____________ _

Average Press. (mm Hg) : . .?-�i.:_�----------
Average Temp (°C) : -�-!_-_§ ____________ 

Corrected Average (mm Hg) ·---------------------·Average Temp: (Deg K) ·---------------------·

Make: Tisch 
Model : TE-5025A 

Serial#: 0068 

Calibration Orufice 

Qstd Slope 1. 99331
Qstd Intercept - o . o o o 4 9 

Calibration Due Date 19-Nov-22 

Calibration Information 

IC Plate or 

Test# 
Qstd 

(m3/min) 
Indicate 

(CFM) ( corrected) linear Regression 

1 12.00 1.738 60.0 60.00 
----------------- ---------------� - ----------------- ----------------- I- -----------------------

Slope : . 3 4 _. 7 5 4 6 _________ _ 
2 9.20 1.522 54.0 54.00 Intercept : _ 1 . o 714 __________ _

3 7.00 1.328 50.0 50.00 
----------------- ---------------- - ----------------- ----------------- I- -----------------------

4 5.00 1.122 40.0 40.00 
----------------- ---------------.. .. ----------------- ----------------- I- -----------------------

Corr. Coeff: o. 9897 

5 3.00 0.869 30.0 30.00 ,. of Observations; 5 

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

Qstd = standard flow rate 
IC = corrected chart response 
I = actual chart response 
m = calibrator Qstd slope 
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 
For subsequent calculation of sampler flow: 
1/m( (I)[Sqrt(298(Tav)(Pav /760) ]-b) 

Calcu�ations 

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

Calibrate By 

Approve By

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

l. 

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



Volu,ne 

Thai Environmental Technic Limited 

'U��VI AVITlUrl��Udl{?l��",,,..fj 'lllfl(?} 

Calibration Report 

location : Thai Environmental Tech Site ID : Bangkok Date : l-Aug-22
••••••••••••••••••• .. ••••••••u• .. •••••••••••••uooouu••••••••• .. •••h�••• _________________________ ,. ■----------------------

ITEM : PMl 0 Serial No : (No. 2 ) Ca Ii brate By: Pipat

Site Conditions 

Barometric Pressure (mm Hg) _.?_�_o_.:_Q�---------
Temperature (0C) : _ _?_�_-_9 ___________ _

Average Press. (mm Hg) : _.?_�i.:_'?. _________ _ 
Average Temp (0C) : -�-Q---�------------

Corrected Pressure (mm Hg) : _.?_§_q_.:_Q _____________ _ 
Temperature (deg K) : . .?2_�.:_Q _____________ _ 

Corrected Average (mm Hg) _______________________ 
Average Temp: (Deg K) ______________________ _ 

Qstd Slope : 1. 99331 

Qstd Intercept - o . o o o 4 9 
Make : Tisch 

Model: TE-5025A

Serial#: 0068 Calibration Due Date : 19-Nov-22 

Calibration Information 

Plate or 
Test# 

1 12.00 

2 9. 20 ----------------- -----------------
3 7. 00 ----------------- -----------------
4 

5 

5.00 

3.00 

Qstd 
(m3/min) 

1. 73 8

1.522 

1.328 

1.122 

0.869 

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] 
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] 

Qstd = standard flow rate 
IC = corrected chart response 
I = actual chart response 

m = calibrator Qstd slope 

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

Pa = actual pressure during calibration (mm Hg) 

Tstd = 298 deg K 

Pstd = 760 mm Hg 
For subsequent calculation of sampler flow: 
1/m( (I)[Sqrt(298/Tav)(Pav/760) ]-b) 

Indicate 
(CFM) 
60.0 

54.0 

48.0 

40.0 

30.0 

IC 
( corrected) 

6 0. 0 0 

54.00 

48.00 

40.00 

30.00 

Linear Regression 
Slope : . 3 4 . 7 o 3 o _________ _ 

Intercept : . o • 7 3 9 2 ___________ 
Corr. Coeff: o. 9967 

of Observations: 5 

Cak:ulatuons 

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

Calibrate By 

Approve By 

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 
.. Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tetl995.com .. www.tet1995.com 



Thai Environmental Technic Limited 
'U � 'lJ 'fl � TI vii! fl�� ffJ �Hl �UJ A TI ti � 1 fl (?I

High Volume TSP&PM-10 Calibration Report 

!Location : Thai Environmental Tech Site ID : Bangkok

ITEM: PMl0 Serial No: (No. 21 ) 

Site Corndlitions 

Date: 1-Aug-22 
�----------------------

Ca Ii b rate By: Pipat 

Barometric Pressure (mm Hg) : _]_�_q_.:_t?.�---------
Temperature (°C) : . .?_�_:.9 ___________ _ 

Average Press. (mm Hg) : _J_�i.:_�---------­

Average Temp (°C) : }_Q_•-�------------

Corrected Pressure (mm Hg) : _]_§_(?..:_�-------------­
Temperature (deg K) : _,?-�-�.:-�-------------­

Corrected Average (mm Hg) ·----------------------
Average Temp: (Deg K) _______________________ 

CaHbration Orrsfice 

Make: Tisch

Model: TE-5025A

Serial# : o o 6 8 

Qstd Slope : 1. 99331

Qstd Intercept : - o . o o o 4 9 
Calibration Due Date : 19-Nov-22

Calibration Information 

Plate or 
Test # 

Qstd 
(m3/min) 

Indicate 
(CFM) 

IC 
(corrected) Linear Regression 

1 12.00 1.738 60.0 60.00 Slope : . 3 4 . 4 o o 6 _________ _ 
2 9.20 1.522 54.0 54.00 

----------------- ----------------- t--�--------------- ----------------- -------------------------
Intercept : . 1 . 6 9 3 o ___________ 

3 7.00 1.328 50.0 50.00 Corr. Coeff: o. 9 8 94
----------------- ---------------· - ----------------- ----------------- -------------------------

4 4.80 1.099 40.0 40.00 
----------------- ----------------- 1------------------ ----------------- -------------------------

5 3.00 0.869 30.0 30.00 of Observations: 5 

Cakulations 

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

m = sampler slope 

Qstd = standard flow rate 
IC = corrected chart response 
I = actual chart response 

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

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

Pstd = 760 mm Hg 
For subsequent calculation of sampler flow: 
1/m( (I)[Sqrt(298/Tav)(Pav /760) ]-b)

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

Calibrate By 

Approve By 

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 

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



Thai Environmental Technic Limited 

'U �'l:I TI n1 � ihra � -.JJ u 'J �Hie> i/h1 u iu1 n t,1 

High Volume TSP&PM-10 Calibration Report 

location : Thai Environmental Tech Site ID: Bangkok Date: l-Aug-22 
••••• .. •••••••••••••••••••••••••• .. •••••••••••·O•••·••••••••••••H•••••••••• -------------------------• -----------------------

ITEM : PMlO Serial No : (No. 27 ) Calibrate By: Pipat 

Site Condiitio81'1s 

Barometric Pressure (mm Hg) : _.?_�_o_.:_Q,9 ________ _ Corrected Pressure (mm Hg) : . .?_§_q_.:_Q _____________ _
Temperature (°C) : _ _?_�_-_g ____________ Temperature ( deg K) : . .?-�-�.:_Q _____________ _

Average Press. (mm Hg) : _.?_�::..:_�---------­
Average Temp (°C) : _ _;,_�---�------------

Corrected Average (mm Hg) ·----------------------
Average Temp: (Deg K) ______________________ _ 

Make: Tisch 

Model: TE-5025l1. 

Serial#: 0068

Qstd Slope : 1. 99331 

Qstd Intercept : - o. o o 04 9 

Calibration Due Date : 19-Nov-22 

Calibration Information 

1 12.60 
----------------- -----------------

2 10.20 
----------------- -----------------

3 7.80 
----------------- -----------------

4 

5 

5.20 

3.20 

Qstd 
m3/min 
1. 78 1 

1.602 

1. 401 

1.144 

0.898 

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

Qstd = standard flow rate 
IC = corrected chart response 
I = actual chart response 

m = calibrator Qstd slope 
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 
For subsequent calculation of sampler flow: 
1/m( (I)[Sqrt(298/Tav)(Pav /760) ]-b) 

Indicate 
CFM 

62.0 

56.0 

52.0 

42.0 

32.0 

IC 
( corrected) 

62.00 

56.00 

52.00 

42.00 

32.00 

linear Regression 
Slope : . 3 3 . 4 7 9 2 __________ 

Intercept : . 3 . o s 9 o ___________ 
Corr. Coeff: o. 9 94 o 

of Observations: s 

Ca ku �ations 

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

Calibrate By 

Approve By 
\I 

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 

GI Tel : +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 GI admin@tetl995.com a www.tet1995.com 



customer Details 
Name: 
Thai Environmental Technk Ltd. 

Certificate Details 
Number: 
Materiaf Details 
Production Order: 
Gas content: 
Cylinder Owner: 
laboratory Report 

co·rnponent 
Sulphur Dioxide 
Nitric Oxide 
Other NOx impurity 
Carbon Monoxide 
ln Nitrogen 

2422/21 

9016605.8 
5.23 M3 

LINDE 

Normiriat 
Concentratipn 

4S.O ppm 
45.o ppm

100 ppm 

Reference Standard 
Sulphur Dioxide 

Nitric Oxide 
Carbon Monoxide 

in Nitrogen 

Instrument/Make/Model 
FTIR Spectrometers Nicolet iSSO 
FTIR Spectrometers Nicolet i550 
FTIR Spectrometers Nicolet iSS0 

Recommend usage �ondition 

Special Gases Mixture 

Address: 
1 /6 Soi Ramkhamhaeng 145, 
saphansoong,Saphansoong,Bangkok 
10240 

Date of Issue: 

Material Code: 
filling pressure: 
Cylinder Material: 

15-Jun-2021

472400NSK·34 
137.0 bar 
Spectra seal 

Analytical Result 

Analysis Result 1 Uncertainty2 

45.1 ppm ± 10/o relative 
47.5 ppm ± 1 % relative 

Less than 2.3 ppm 
99.8 ppm ± 1 % relative 

Reference Standard used ;n Assay 

Customer Tag No.: 

Expiry date: 

Cylinder No.: 
Valve: 
Cylinder Size: 

Method of Analysis 3 

(6) I-PB·352
(6) I-PB-352

(6) I-PB-352

Cylinder number Concentration 
0619726 69.2 ± 0.2 ppm 
6M9726 71.4 ± 0.2 ppm 
0619726 70.5 ± 0.2 ppm 

Ana/yticol Instruments used in Assay 

15-Jun-2023

A00822SK 
CGA 660 SS 
40 L 

Assay Date 
7·Jun & 14-Jun·21 
7-Jun & 14-Jun-21

7-Jun & 14·Jun·21

Explry date: 
2·Dec-2022 
2-Dec-2022
2-Dec-2022

Analytical Principle ·· 
FTIR-SO2 

Last Multipoint Calibration 
7-Jun-2021

FTIR-NO 
FTIR-CO 

7-May a 11-Jun-21
13-May & 14-Jun-21

Minimum utilization: sq� of actual content m before expire date whichever comes first. 
Storage condition: Keep in well ventilation and secuc� area. 
Comments 
When reordering, please quote the material number 

Note: 
1. All ,esulls expressed tn this report are on mole/mole basis. unless otherwise specrf1ed. The Assay o! this Standard has been perlormed m
accord,mce Wtth the EPA Traceability Ptotocal EPA-600/R-12/531 for the Assay and Ceitlficallon ol Gaseous Ca!rbralion Standards using procedu,e Gl 
2. The reported expanded uncerlain\y is based on a standard unce1\ain1y multiplied by a coverage factor k<!. providing a level or conlrdence of app10x1mately 95%.
The measuiernenl o[ lhis mate11al is.traceable to the St \hcough the cete,ence gas standard which 1� traceable lo Swiss Nattonal s1anda1d or Mass 01
othe1 recognised national metrology ins\1tute2.
3. (l} Gas Chi omatography, (2) Paramagnehc Oxygen Analyzer, (3) Eleclrochem1rnl Oxygen Analyzei, (4) Eleclrochern1cal Morslwe Analyzer,
(5) 101.-il Hyd1oca1bon Analyw, (6) Olher • Speofied

Pagel o[ l 
This report shall nol be 1eproduced except in full 

lJSIMl i:iU\51' {U5�1mifm1) ihrifl (W.,1UU) 

ffi.l 15 u1001n1:ioos 10 2/31\lJ 14 111.JIJU1lll!Hl51fl nu. 6.5 l'I.U'l\lUlb 

EJ.UillW:\ tl.atjnSUS'\.1115 10540 tnsmrn (66) 2338-6100 f nsa,s (66) 2338·6333 

rsu-01ut:iatns:i : 105 raj 5 �.IJ11Jc!lJRS D,UiUIJ:ml u:lBU\0S1 24180 

rnsf!\!m (66} 38.570-479•93 fns.i,s (66) 38.570·323 

Signatory for and on behalf of Linde (Thaland) Co., ltd. 
P8·002/F006 

Linde (Thailand) Public Company Limited lss:J/2 • 0' April 2021 

Pit �1:9ttU•�•n oo.OID7S3J0¢07$5 

is" Ftoor, Bangna Tower A, 2/3 Moo 1'1, Bangna T1ad KM. 6.5 Road, Bangkaew 
Bangp1ee, Samutprakarn 10540, Tel (66) 233&-6100 Fax (66) 2338·6333 

wellgrow Plant: ms Moos, t.Bangsamak, A.Ban9pakong, Chathaengsao 241 so 
,hailand, Te! {66} 38.570•479-93 fax (65) 38.S70·323 



Thai Environmental Technic Limited 

'U��'fl A'flrl'nflii� An�HI el:.J11'm 'lll flt,)

NOx Analyzer Calibration Report 

Calibrate Date 14-Nov-22

Analyzer Type _1:!_��--------------------·
Brand Teledyne 

Model T20 0 

Serial Number : 5158 (No. 31) --------------------------· 
Range -�-�9 __ _1?F,'.::_ ______________ 

Supply Gas Ref Value(ppb) 

Zero 0.0 
Span 400.0 

Temperature (°C ) : -�-�-��----------------------------­
Barometer (mmHg) : _?_�-�---�----------------------------
H umi di ty ( 5 0± 15 % ) : _ 5 2 _. 0 % RH ________________________ 
Dilutor API M700 S/N 625 

Zero Air 
Standard gas 

API M701 S/N 1926 
A00962SK 

Calibration 0f Span 

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

NOx NO NO2 NOx NO NO2 

1.4 1.1 0.3 0.0 0.0 0. 0 0.0 

372. 0 371. 0 1.0 40 0.0 400.0 0. 0 0.0 

Multi Point Calibration 

Ref Val ue(pp b) 
Analyzer Disp.(ppb) Output Difference 

0.0 
100.0 
200.0 
400.0 

NOx NO 
0.3 0.3 

99.6 99.1 
198.2 197.6 
399.1 398.3 

450.0 
400.0 

::c:-
350.0 

C. 300.0
250.0
200.0
150.0
100.0
50.0
0.0 

0.0 

NO2 Diff(ppb) %Diff 
0. 0 0.30 0.0 0 1  
0.5 -0.9 0 -0.0 09
0. 6 -2.40 -0.0 1 2
0.8 -1. 70 -0.0 0 4

Average Diff (%) 

Multi Point Calibration 
y = 0.9951x - 0.32 

100.0 200.0 300.0 
Ref Value(ppb) 

1-ullul{il'� 0210911 s

400.0 

Abs (%) Diff 
0.08 
0.90 
1. 20
0.42 
0.84 

500.0 

tfl'Ul1ll rnJv-lufu : QF-QPI 6-06 

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 



Calibrate Date : 20-Nov-22 

Analyzer Type 

Brand 

Model 

NOx 

Teledyne 

T20 0 

Serial Number : 5160 (No. 33) 
---------------------------

Range _:_��--J?I:�-------------· 

Supply Gas Ref Value(ppb) 

Zero 0.0 

Span 400.0 

Thai Environmental Technic Limited 

u�'HTI !°flr1ur1��ffJ�H1euJ11u1 111nv1

Analyzer Calibration Report 

Temperature (°C ) 25
°

C 

Barometer (mrnHg) : _?_:_�-·-�----------------------------
Humidity (50±15 %) : _52. 0%RH ______________________ _ 
Dilutor API M700 S/N 625 

Zero Air 

Standard gas 

API M701 S/N 1926 

A0 0962SK 

Calibration of Span 

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

NOx NO NO2 NOx NO NO2 

1. 3 1.1 0.2 0. 0 0.0 0.0 0.0 

392.0 390.0 2.0 400.0 400.0 0.0 0.0 

Multi Point Calibration 

Ref Value(ppb) 
Analyzer Disp.(ppb) Output Difference 

0.0 

100.0 

200.0 

400.0 

NOx NO 

0.4 0.3 

99.5 98.7 

201. 3 200.5 

399.6 399.1 

450.0 

400.0 

::0-
350.0 

0. 

300.0 -= I

� 250.0 I 

200.0 

150.0 

100.0 

50.0 

0.0 
0.0 

NO2 Diff(ppb) 

0.1 0. 3 0 

1. 2 -1. 30 

0.8 0.50 

0.5 -0.90 

Average Diff (%) 

Multi Point Calibration 

100.0 200.0 300.0 
Ref Value(ppb) 

1'1-{11B1flJ� 02/09/15

¾Diff Abs(%) Diff 

0.001 0.08 

-0.013 1. 30

0.003 0.25 

-0.002 0.22 

0.59 

400.0 500.0 

!n'll'\1U1Jmlo{)J: QF-QPI6-06

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

"'Tel : +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 o admin@tet1995.com 11> www.tet1995.com 



Calibrate Date : 21-Nov-22 
Analyzer Type -�?._=:_c _____________________ 
Brand Teledyne 

Model 200 E 
SerialNumber : 2789 (No.36) 
Range 500 ppb 

Supply Gas Ref Val ue(pp b) 

Zero 0.0 
Span 400.0 

Thai Environmental Technic Limited 

'U��11 i11�i!ft��U'l�ienJ111u i1n(?l

Analyzer Calibration 1/L .. .._..,., .. _, 

Temperature (°C ) : -�-�-
0

-�------------------------------

Barorneter (mmHg) : -�-:�-�-: ____________________________ 
Humidity (50±15 %) : 52. 0%RH ________________________ 
Diluter API M700 S/N 625 

Zero Air 
Standard gas 

API M701 S/N 1926 
A00962SK 

Calibration of Span 

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

NOx NO NO2 NOx NO NO2 

1.6 1.1 0.5 0. 0 0. 0 0.0 0.0 

382.0 380.0 2.0 400.0 400.0 0. 0 0.0 

Multi Point Calibration 

Ref Val ue(ppb) 
Analyzer Disp.(ppb) Output Difference 

0.0 
100.0 
200.0 
400.0 

NOx NO 
0.4 0.4 

101. 5 100.6 

200.8 199.4 

401. 2 400.6 

450.0 

400.0 

JJ 350.0 
C. 300.0 

250.0 <JI 

200.0 

150.0 

100.0 

50.0 

0.0 
0.0 

NO2 Diff(ppb) ¾Diff 
0.0 0.40 0.001 

0.9 0.60 0.006 

0.6 -0.60 -0.003 

0.6 0.60 0.002 

Average Diff (%) 

Multi Point Calibration 

y = 1.0001x + 0.24 

100.0 200.0 300.0 
Ref Value(ppb) 

11-JVhll-{lJ� 02/09/15 

400.0 

Abs(%) Diff 
0.10 
0.60 

0.30 

0.15 

0.29 

500.0 

li:'t'U�ll'lJ'iJ'VhJflJ: QF-QP16-06 

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 III www.tet1995.com 



THAI METEOROLOGICAL DEPARTMENT 

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

alibration Certificate 

Issued by : Calibration & Test Section : Meteorological Instruments Bureau 

Date oflssue 14 January, 2022 Ce11ification No. 007/22 

Object 

Manufacturer 

Type 

Serial No. 

Customer 

Wind speed and wind direction 

Davis Instruments Inc. 

Weather Wizard Ill 

WC01014A 16 ID No. 

Thai Environmental Technic Limited. 

1/6 Soi Ramkhamhaeng 145, 

No.16 

Khwaeng/Khet Saphan Sung, Bangkok 10240. 

Page : l of 2 

Calibration Condition Temperature 25.1 ° C Barometric Pressure 1016.6 hPa 

NATIONAL STANDARD WIND TUNNEL 

: Thermal Anemometer 642 S/N 91563 

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023 

N .I.S.T. Test Reference Number 731 /241460 

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) 

Serial Number 110730029 (sensor 120629586) 

JAPAN QUALITY ASSURANCE ORGANIZATION 

Calibrated by 

Mechanical Engineer 

! 
I 

{ J1uthoriseif•St� 
� ! "'."' \ 

fort he ehief 

�>�: '\·,, '.: �,,, / 
s���Statf�ftrd.lpstlu'ment 

'·s1:; 



THAI METEOROLOGICAL DEPARTMENT 

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

The esult of Calibration 

Certification No. 007 /22 

14 January, 2022 Page : 2 of 2 

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 

Ultrasonic Anemometer Pressure Vacumm Velocity Velocity Correction 

m/sec mchcs H20 mchc, HlO m/sec m/scc 111/scc 

LOO - - - 0.4 0.60 

3.02 - - - 1.8 1.22 

5.00 - - - 5.8 -0.80

7.00 - - - 9.8 -2.80

9.02 - - - 13.9 -4.88

I 1.01 - - - 17.4 -6.39

13.01 - - - 21.0 -7.99

15.0 I - - - 24.6 -9.59

17.02 - - - 29.1 -12.08

20.02 - - - 35.8 -15.78

Wind Aloft Plotting Board. 

US.DEPARTMENT OF COMMERCE WEATHER BUREAU 

WIND DIRETION 

0 

90 

180 

270 

Calibrated by : 

TESTED WIND DIRECTION 

0 

90 

180 

270 

"�\�-�·..-
0
,
'.r
1,, ;r•� 

'"", !:,.,ji�t. 

···,-..:i,..,_..,. ___ ,.,,,.,,.:4--✓



THAI METEOROLOGICAL DEPARTMENT 

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

Calibration Certificate 

issued by : Calibration & Test Section : Meteorological Instruments Bureau 

Date ofissue 12 September, 2022 Ce1iification No. 329/22 

Page : l of 2 

Object 

Manufacturer 

Type 

Serial No. 

Customer 

Wind speed and wind direction 

Davis Instruments Inc. 

Weather Wizard Ill 

WE61121A25A ID No. 

Thai Environmental Technic Limited. 

1 /6 Soi Ramkhamhaeng 145, 

No.23 

Khwaeng/Khet Saphan Sung, Bangkok 10240. 

Calibration Condition Temperature 25.1 ° C 

NATIONAL STANDARD WIND TUNNEL 

Barometric Pressure 

: Thermal Anemometer 642 S/N 91563 

1007.2 hPa 

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023 

N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec 

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) 

Serial Number 110730029 (sensor 120629586) 

JAPAN QUALITY ASSURANCE ORGANIZATION 

Calibrated by: 

Mechanical Engineer 



Calibrated by 

THAI METEOROLOGICAL DEPARTMENT 

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

The Result of Calibration 

12 September, 2022 

Standard HOOK GAGE NO. 1425 

Ultrasonic Anemometer Pressure Vacumm Velocity 

m/sec inches H20 inches H20 m/sec 

1.00 - - -

3.02 - - -

5.00 - - -

7.00 - - -

9.02 - - -

11.0 l - - -

13.01 - - -

15.01 - - -

17.02 - - -

20.02 - - -

Certification No. 329/22 

Page : 2 of 2 

TESTED ANEMOMETER 

Velocity Correction 

m/sec m/sec 

0.4 0.60 

2.2 0.82 

4.5 0.50 

6.3 0.70 

8.5 0.52 

10.3 0.71 

12.1 0.91 

14.3 0.71 

16.l 0.92 

19.2 0.82 

Wind Aloft Plotting Board. 

US.DEPARTMENT OF COMMERCE WEATHER BUREAU 

WIND DI RETION 

0 

90 

180 

270 

TESTED WIND DIRECTION 

0 

90 

180 

270 

C 

Mete 



Request No. 

Submitted by 

Address 

Calibrated at 

'1'1°TISTR 
NSC-TISI-TIS 17025 

CALIBRATION 0037 

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) 

21-65/0237

CALIBRATION CERTIFICATE 

: THAI ENVIRONMENTAL TECHNIC LIMITED. 

MTC No. EEL. BP. 47/0165 

: 1/6 Soi Ramkharnhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand. 

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. 

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

Instrument Calibrated Ambient Environment 

Description 

Manufacturer 

Model 

: Sound Calibrator 

: Tenmars 

: TM-100 

Serial No. : 181203570 

Temperature : (23 ± 3) °C 

Relative Humidity : (50 ± 15) % 

Ambient Pressure : (101.325 ± 1.500) k:Pa 

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A SIN 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 SIN 1537484.

3. Programmable Attenuator Tamagawa TPA-303A SIN OF 2214.

4. Digital Multimeter Agilent 34401A SIN MY44005560.

5. Pressure Transmitter Vaisala PTB202AD SIN T0650001.

6. Audio Analyzer Keithley 2015-P SIN 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 SIN 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was 

measured by standard microphone using an inse1i 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 

Date of Calibration 

13 Jan. 2022 

26 Jan. 2022 

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

Head Office 

35 l;,1u 3 Tarnbon Khlon,:: Ha. Arnphoe Khlong Luan5, 

Chan�wat Pathui-nthani 12120, Thailand 

Tel. (66) 0 2577 9000 
Fax. (66) 0 2577 9009 

E-mail : rumpai@tistr.or.th Website:wvvvv.tistr.or.th 

Office/Laboratory 

Soi lC, Bangpoo Industrial Estate, Sukhumvit Road, 

Arnphoe Muang, Changv,;at Samutprakan 10280, Thailand 

Tel. (66) 0 2323 1672-80 ext. 115, 116 

Fax. (66) 0 2323 9165 

E-mail : rntc@tistr.or.th 

FM.BL.MTC.002 Rev.4 

Office 

196 Phahonyothin Road, Chatuchak, Bangkok 10900, 

Thailand 

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

Fax. (66) 0 2579 8592 

E-mail : sumalee@tistr.or.th 





NSC-TJSI-TIS 17025 
CALIBRATION 0037 

THAILAND INSTITUTE OF SCIE�'TIFIC AND TECHNOLOGICAL RESEARCH (TISTR) 

Request No. 21-65/0237 MTC No. EEL. BP. 47/0165

Nominal Output of Unit Under Test= 114 dB re 20µPa at 1000 Hz

Acoustic Output in dB re 20µPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 ¾RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure Deviated value Uncertainty Tolerance limit 

Type Level (dB) (dB) (dB) IEC60942:2003 Class 2 

1/2 inch Bruel&Kjaer 4180 114.28 0.28 ±0.10 ±0.75 dB 

2.Frequency

Standard Microphone Measured Frequency Deviated value Uncertainty Tolerance limit 

Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2 

1/2 inch Bruel&Kjaer 4180 984.9 -15.1 ± 1.5 ±2.0% 

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit 

Type (%) (%) 

1/2 inch Bruel&Kjaer 4180 2.58 ±0.60 

Note : 1. No adjustment.

2. The calibrator pressure con-ection was not included.

3. The microphone volume con-ection was not included.

Calibrated by: Approved by

IEC60942:2003 Class 2 

±4.0% 

Date of Calibration

Date of Issue

26 Jan. 2022 

27 Jan. 2022 

Industrial Metrology and Testing Service Centre

Ref:2011265011300154001 

End of Certificate 3 / 3

The results relate only to the iterns tested/calibrated or value assigned. 
Advertising the Repo1t/Ce1tificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR. 

Head Office 

35 fv1u 3 Tarnbon Khton� Ha, Amphoe Khlong Luang, 

Chan�wat Pathurnthani 12120, Thailand 

Tel. (66) 0 2577 9000 
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Equipment Type 

Calibrator 

Standard 

Accuracy 

Frequency 

Calibrator Serial NO. 

Thai Environmental Technic Limited 
'ti�� TI A "fl fl 'U fl�� ff) �nr el i/hru.B <Ul fl PB 

Sound Level Meter Calibration Report 

: Sound Level Meter 

: TENMARS Sound Calibrator TM-100 

: IEC 60942 

: 94.0 ±0.3 dB and 114.0±0.5 dB 

: at 1,000 Hz ±1 % 

: 181203570 

Calibration Date 25-Nov-2022

Barometric pressure (mmHg) : 759.0 mmHg 
··········································· ........... . 

Temperature (23±3)°C 25 °c 

Relative Humidity(50±15 %) : 45.0 % RH 

Dued Date of Calibrate 31-Dec-2022

Instrument Calibrated Reference Before Adjust After Adjus1 Deviation · Result 
Item 

Brand 

18 ACO 

19 ACO 

20 ACO 

21 ACO 

23 RION 

25 ACO 

26 ACO 

28 ACO 

29 ACO 

30 ACO 

Model Serial NO. Acoustic dB 
QJ Q 

m-nll

94.0 93.9 
6226 070046 

114.0 113.9 

94.0 94.1 
6226 070047 

114.0 114.2 

94.0 94.1 
6226 070048 

114.0 114.1 

94.1 93.9 
6226 070049 

114.0 113.9 

94.0 93.9 
NL-21 00487676 

114.0 114.0 

94.0 94.1 
6226 100098 

114.0 114.0 

94.0 94.2 
6226 100099 

114.0 114.1 

94.0 94.1 
6226 100101 

114.0 114.1 

94.0 94.1 
6226 100102 

114.0 114.0 

94.0 94.3 
6226 100106 

114.0 114.2 

.., Q V Q 

f
f

'j.:J'YJ 2 ff'j.:Jfl 3 
Q 

A'u�tl ±dB ±dB Calibrate 

93.9 93.9 93.9 
94.0 0.1 PASS 

113.9 113.9 113.9 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.2 114.2 114.2 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.1 114.1 114.1 

93.9 93.9 93.9 
94.0 0.1 PASS 

113.9 113.9 113.9 

93.9 93.9 93.9 
94.0 0.1 PASS 

114.0 114.0 114.0 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.0 114.0 114.0 

94.2 94.2 94.2 
94.0 0.2 PASS 

114.1 114.1 114.1 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.1 114.1 114.1 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.0 114.0 114.0 

94.3 94.3 94.3 
94.0 0.3 PASS 

114.2 114.2 114.2 

Calibration By · 
·

Approve by 

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 



Equipment Type 

Calibrator 

Standard 

Accuracy 

Frequency 

Calibrator Serial NO. 

Thai Environmental Technic Limited 

u�1:111 AtiflUfl��An�n,a:J-J111u i1n�

Sound Level Meter Calibration Report 

: Sound Level Meter 

: TENMARS Sound Calibrator TM-100 

: IEC 60942 

: 94.0 ±0.3 dB and 114.0±0.5 dB 

: at 1,000 Hz ±1 % 

: 181203570 

···•  .. 

Calibration Date 25-Nov-2022

Barometric pressure (mmHg) : 759.0 mmHg 
••o•u••• .. ••••••••••••n•••••••••n•n•••••••••••••••• 

Temperature (23±3)°C 25 °c 

Relative Humidity(50±15 %) : 45.0 % RH 

Dued Date of Calibrate 31-Dec-2022

Instrument Calibrated Reference Before Adjust After Adjus1 Deviation Result 
Item 

Brand 

31 AGO 

32 AGO 

33 AGO 

34 AGO 

35 AGO 

36 AGO 

37 AGO 

38 AGO 

39 AGO 

40 AGO 

Model Serial NO. Acoustic dB 
.., ,of 

fl'Hl'll 

94.0 93.8 
6226 110098 

114.0 113.8 

94.0 94.1 
6226 110105 

114.0 114.1 

94.0 94.2 
6226 110096 

114.0 114.1 

94.0 93.8 
6226 110099 

114.0 113.7 

94.0 94.1 
6226 110097 

114.0 114.2 

94.0 94.1 
6226 110102 

114.0 114.0 

94.0 93.9 
6226 110101 

114.0 113.9 

94.0 93.8 
6226 110106 

114.0 113.8 

94.0 94.1 
6226 110104 

114.0 114.1 

94.0 93.8 
6226 110100 

114.0 113.7 

.., ,of v -=t

m-n12 flj-:JTI3 HUU.J ±dB ±dB Calibrate 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.8 113.8 113.8 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.1 114.1 114.1 

94.2 94.2 94.2 
94.0 0.2 PASS 

114.1 114.1 114.1 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.7 113.7 113.7 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.2 114.2 114.2 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.0 114.0 114.0 

93.9 93.9 93.9 
94.0 0.1 PASS 

113.9 113.9 113.9 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.8 113.8 113.8 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.1 114.1 114.1 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.7 113.7 113.7 

Calibration By ·
·

Approve by 

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

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



Equipment Type 

Calibrator 

Standard 

Accuracy 

Frequency 

Calibrator Serial NO. 

Thai Environmental Technic Limited 
1i� 1=Y TI An rru Tl�� ffl va i;l eUJ 111 u 'lll fl \71 

Sound Level Meter Calibration Report 

: Sound Level Meter 

: TENMARS Sound Calibrator TM- I 00 

: IEC 60942 

: 94.0 ±0.3 dB and 114.0±0.5 dB 

: at 1,000 Hz ±1% 

: 181203570 

Calibration Date 

Barometric pressure (mmHg) 

Temperature (23±3)°C 

25-Nov-2022

759.0 mmHg 

25 °C 

Relative Humidity(50±15 %) : 45.0 % RH 

Dued Date of Calibrate 31-Dec-2022

Instrument Calibrated Reference Before Adjust After Adjusi Deviation Result 
Item 

flr-:i,i1 
V ,:t OJ -=I -=I 

Brand Model Serial NO. Acoustic dB rl";i-3'YI 2 r)";j,,Jfl3 HUUJ ±dB ±dB Calibrate 

94.0 94.1 94.1 94.1 94.1 
41 ACO 6226 130127 94.0 0.1 PASS 

114.0 114.0 114.0 114.0 114.0 

94.0 93.8 93.8 93.8 93.8 
42 ACO 6226 130128 94.0 0.2 PASS 

114.0 113.8 113.8 113.8 113.8 

134.0 94.1 94.1 94.1 94.1 
43 ACO 6226 130129 94.0 0.1 PASS 

154.0 114.0 114.0 114.0 114.0 

94.0 93.9 93.9 93.9 93.9 
44 ACO 6226 130130 94.0 0.1 PASS 

114.0 113.9 113.9 113.9 113.9 

94.0 93.9 93.9 93.9 93.9 
45 ACO 6226 130131 94.0 0.1 PASS 

114.0 113.9 113.9 113.9 113.9 

94.0 94.0 94.0 94.0 94.0 
46 ACO 6236 112029 94.0 0.0 PASS 

114.0 114.0 114.0 114.0 114.0 

94.0 94.2 94.2 94.2 94.2 
47 ACO 6236 152073 94.0 0.2 PASS 

114.0 114.1 114.1 114.1 114.1 

94.0 93.7 93.7 93.7 93.7 
48 ACO 6236 152074 94.0 0.3 PASS 

114.0 113.7 113.7 113.7 113.7 

94.0 94.3 94.3 94.3 94.3 
49 ACO 6236 152075 94.0 0.3 PASS 

114.0 114.2 114.2 114.2 114.2 

94.0 94.3 94.3 94.3 94.3 
50 ACO 6236 152076 94.0 0.1 PASS 

114.0 114.3 114.3 114.3 114.3 

Calibration By 

Approve by 

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

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



Equipment Type 

Calibrator 

Standard 

Accuracy 

Frequency 

Calibrator Serial NO. 

Thai Environmental Technic Limited 
'U 11:111 A 'fl fl l! fl� -:J ffJ vi i;l tUJ ! 'fl ti i1 fl� 

Sound Level Meter Calibration Report 

: Sound Level Meter 

: TENMARS Sound Calibrator TM-100 

: IEC 60942 

: 94.0 ±0.3 dB and 114.0±0.5 dB 

: at 1,000 Hz ±1 % 

: 181203570 

Calibration Date 25-Nov-2022
Barometric pressure (mmHg) : 759.0 mmHg 

•U•••U*••n•c0•••• .. ••ouounouo,,oo•••••••••--•••u 

Temperature (23±3)°C 25 °c

Relatiye Humidity(50±15 %) : 45.0 % RH

Dued Date of Calibrate 31-Dec-2022

Instrument Calibrated Reference Before Adjust After Adjus1 Deviation Result 
Item 

Brand 

51 ACO 

52 ACO 

53 ACO 

54 ACO 

55 ACO 

56 ACO 

57 ACO 

58 ACO 

59 ACO 

60 ACO 

Model Serial NO. Acoustic dB 
V ,:I 

flj-3'Yll 

94.0 94.0 
6236 152077 

114.0 114.1 

94.0 93.8 
6226 150142 

114.0 113.8 

94.0 93.8 
6226 160095 

114.0 113.8 

94.0 94.2 
6226 160096 

114.0 114.1 

94.0 94.1 
6226 160097 

114.0 114.0 

94.0 94.3 
6226 160098 

114.0 114.3 

94.0 94.1 
6226 160099 

114.0 114.1 

94.0 93.8 
6226 160143 

114.0 113.8 

94.0 94.1 
6226 160203 

114.0 114.0 

94.0 94.0 
6226 160204 

114.0 114.0 

.., ,:t ;,, "'1 ,:I 
fl-:i-3'YI 2 fl'j.:J'YI 3 liUUJ ±dB ±dB Calibrate 

94.0 94.0 94.0 
94.0 0.0 PASS 

114.1 114.1 114.1 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.8 113.8 113.8 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.8 113.8 113.8 

94.2 94.2 94.2 
94.0 0.2 PASS 

114.1 114.1 114.1 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.0 114.0 114.0 

94.3 94.3 94.3 
94.0 0.3 PASS 

114.3 114.3 114.3 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.1 114.1 114.1 

93.8 93.8 93.8 
94.0 0.2 PASS 

113.8 113.8 113.8 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.0 114.0 114.0 

94.0 94.0 94.0 
94.0 0.0 PASS 

114.0 114.0 114.0 

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 o admin@tet1995.com" www.tet1995.com 



Equipment Type 

Calibrator 

Standard 

Accuracy 

Frequency 

Calibrator Serial NO. 

Thai Environmental Technic Limited 
'U114m ATiftl!ft��u'J�H.le>:J-Jlnu i1ft� 

Sound Level Meter Calibration Report 

: Sound Level Meter 

: TENMARS Sound Calibrator TM-100 

: IEC 60942 

: 94.0 ±0.3 dB and 114.0±0.5 dB 

: at 1,000 Hz ±1% 

: 181203570 

Calibration Date 25-Nov-2022 

Barometric pressure (mmHg) : 759.0 mmHg 

Temperature (23±3)°C 25 °C 

Relative Humidity(50±15 %) : 45.0 % RH 

Dued Date of CaHbrate 31-Dec-2022 

Instrument Calibrated Reference Before Adjust After Adjus1 Deviation Result 
Item .., .cl OJ .:I .., -=t -=t 

Brand Model Serial NO. Acoustic dB fl'i.;J'Yll fl'i..Jfl 2 fl'j ..J'fl 3 miw ±dB ±dB Calibrate 

94.0 94.1 94.1 94.1 94.1 
61 ACO 6226 160205 94.0 0.1 PASS 

114.0 114.1 114.1 114.1 114.1 

94.0 93.9 93.9 93.9 93.9 
62 ACO 6226 160211 94.0 0.1 PASS 

114.0 113.9 113.9 113.9 113.9 

94.0 93.9 93.9 93.9 93.9 
63 ACO 6226 160212 94.0 0.1 PASS 

114.0 113.9 113.9 113.9 113.9 

94.0 93.9 93.9 93.9 93.9 
64 ACO 6226 160213 94.0 0.1 PASS 

114.0 113.8 113.8 113.8 113.8 

94.0 94.2 94.2 94.2 94.2 
66 ACO 6226 160215 94.0 0.2 PASS 

114.0 114.1 114.1 114.1 114.1 

94.0 93.7 93.7 93.7 93.7 
67 ACO 6226 160216 94.0 0.3 PASS 

114.0 113.8 113.8 113.8 113.8 

94.0 94.3 94.3 94.3 94.3 
68 ACO 6236 222036 94.0 0.3 PASS 

114.0 114.2 114.2 114.2 114.2 

94.0 93.8 93.8 93.8 93.8 
69 ACO 6236 222037 94.0 0.2 PASS 

114.0 113.7 113.7 113.7 113.7 

94.0 94.3 94.3 94.3 94.3 
70 ACO 6236 222038 94.0 0.3 PASS 

114.0 114.3 114.3 114.3 114.3 

94.0 94.1 94.1 94.1 94.1 
71 ACO 6236 222039 94.0 0.1 PASS 

114.0 114.2 114.2 114.2 114.2 

94.0 94.2 94.2 94.2 94.2 
72 ACO 6236 222040 94.0 0.2 PASS 

114.0 114.1 114.1 114.1 114.1 

Calibration By 

Approve by 

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

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



Equipment Type 

Calibrator 

Standard 

Accuracy 

Frequency 

Calibrator Serial NO. 

Thai Environmental Technic Limited 
1J�HTI ATitlUfl��,n�aa:)J111u 'lllfl� 

Sound Level Meter Calibration Report 

: Sound Level Meter 

: TENMARS Sound Calibrator TM-100 

: IEC 60942 

: 94.0 ±0.3 dB and 114.0±0.5 dB 

: at 1,000 Hz ±1 % 

: 181203570 

.. ,, ''' '''' "' '"" 

Calibration Date 25-Nov-2022 

Barometric pressure (mmHg) : 759.0 mmHg 
.................. u .................................... . 

Temperature (23±3)°C 25 °c 

Relative Humidity(50±15 %) 

Dued Date of Calibrate 

. , ,

45.0 % RH 

31-Dec-2022 

Instrument Calibrated Reference Before Adjust After Adjus1 Deviation Result 
Item 

Brand 

73 ACO 

74 ACO 

75 ACO 

76 ACO 

77 ACO 

v "' 
Model Serial NO. Acoustic dB rl'a-3'Yll 

94.0 94.0 
6236 222244 

114.0 114.0 

94.0 94.1 
6236 222245 

114.0 114.0 

94.0 94.0 
6236 222246 

114.0 114.0 

94.0 94.0 
6236 222247 

114.0 113.9 

94.0 94.0 
6236 222248 

114.0 113.9 

r rr�n 2
v"' "'

rl'a-311 3 mirn ±dB ±dB Calibrate 

94.0 94.0 94.0 
94.0 0.0 PASS 

114.0 114.0 114.0 

94.1 94.1 94.1 
94.0 0.1 PASS 

114.0 114.0 114.0 

94.0 94.0 94.0 
94.0 0.0 PASS 

114.0 114.0 114.0 

94.0 94.0 94.0 
94.0 0.0 PASS 

113.9 113.9 113.9 

94.0 94.0 94.0 
94.0 0.0 PASS 

113.9 113.9 113.9 

Calibration By : 

Approve by 

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand 
"Tel : +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 • admin@tet1995.com II www.tet1995.com 
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'Ll1 b5fJ iTW1'Ll 40 'a1fJn1'a 

0 r:,J � 

sl1(9)'U'VI 

1 
2 

3 

4 

5 

6 
7 

8 
9 

10 
11 
12 

13 

14 
15 
16 

a11�s1cw� 

Aldrin 
Arsenic 

Barium 

a-BHC

Y-BHC

.:::.�= 

151 bfl'a1�'Vi 

Liquid-Liquid Extraction, Gas Chromatographic Methodl4J 

Digestion, Hydrid_e Generation/Atomic Absorption 
. [4]Spectrometric Method 

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Methodl4J 

2) Digestion, Electrothermal Atomic Absorption
. . [4]Spectrometric Method 

3) Digestion, Inductively Coupled Plasma Method4J 

Liquid-Liquid Extraction, Gas Chromatographic Methodl4J 

Liquid-Liquid Extraction, Gas Chromatographic Methodl4J 

Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Method4J 

Cadmium

Chemical Oxygen Demand 
Chromium 

Chlordane 
Color 
Copper 

Cyanide 
4,4'-DDE 
4,4'-DDT 
Dieldrin 

1) Digestion, Direct Air-Acetylene Flame Methodl4J 

2) Digestion, Electrothermal Atomic Absorption
. [4]Spectrometric Method 

3) Digestion, Inductively Coupled Plasma Methodl4J
Closed Reflux, Titrimetric Method l4J
1) Digestion, Direct Air-Acetylene Flame Methodl4J 

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method l4J 

3) Digestion, Inductively Coupled Plasm.a Method l4J 

Liquid-Liquid Extraction, Gas· Chromatographic Methodl4J 

ADM! Weighted-Ordinate Spectrophotometric Methodl4J.
1) Digestion, Direct Air-Acetylene Flame Method4J
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Methodl4J
3) Digestion, Inductively Coupled Plasma Method

4J 

Distillation, Colorimetric Methodl4J 

Liquid-Liquid Extraction, Gas Chromatographic Methodl4J 

Liquid-Liquid Extraction, Gas Chromatographic Methodl4J
Liquid-Liquid Extraction, Gas Chromatographic Methodl4J

9J 1 
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17 Endrin ... 



17 Endrin 
18 Endosulfan 
19 Endosulfan I 
20 Endosulfan II 
21 Formaldehyde 
22 Free Chlorine 
23 Heptachlor 
24 Heptachlor epoxide 
25 Hexavalent Chromium 
26 Lead 

27 Manganese 

28 Mercury 

29 Nickel 

30 Oil & Grease 

31 pH 
32 Phenols 
33 Selenium 

34 Sulfide 

35 Te, 1 qJe1 dtu, e 

36 Total Dissolved Solids 
37 Total Kjeldahl Nitrogen 

Liquid-Liquid_ Extraction, Gas Chromatographic Method(4J 

Liquid-Liquid Extraction, Gas Chromatographic Method[4J 

Liquid-Liquid Extraction, G�s Chromatographic Method(4J 

Liquid-Liquid Extraction, Gas Chromatographic Method4J 

Distillation, Colorimetric MethocPJ 

DPD Ferrous Titrimetric Method[4J 

Liquid-Liquid Extraction,_Gas Chromatographic Method[4J 
Liquid-Liquid Extraction, Gas ChroTT)atographic Method[4J 

Filtration, Colorimetric Method[4J 

1) Digestion, Direct Air-Acetylene Flame Method[4J 

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[4J 

3) Digestion, Inductively Coupled Plasma Method[4J 

1) Digestion, Direct Air-Acetylene Fl�me Method[4J
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method[4J 

3) Digestion, Inductively Coupled Plasma Method4J 

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method[4J 

1) Digestion, Direct Air-Acetylene Flame Method[4J
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method[4J 

3) Digestion, Inductively Coupled Plasma Method[4J
1) Liquid-Liquid, Partition-GravimetrJc Method[4J 

. 2) Soxhlet Extraction Method[4J
Electrometric Methqd[4J
Distillation,· Direct Photometric Method[4J
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method[4J
1) ZnS Precipitation, lodometric Method[4J 

2) ZnS Precipitation, Methylene Blue Method[4J 

Laboratory and Field Methods[4J
Dried at 180 °c[4J 

Macro-Kjeldahl Method[4J 

38 Total Suspended ... 
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38 Total Suspended Solids 

39 Trivalent Chromium 

40 Zinc 

ih�uvi a1'a:J.Jst'W� 

1 Acetone 

2 .Aldrin 
3 Antimony 

4 

5 

6 

7 

8 

9 

10 

Arsenic 

Atrazine 
Barium 

Benzene 

Beryllium 

Bromodichloromethane 

Bromoform 

-m-
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Dried at 103-105 °C[41 

Digestion, Inductively Coupled Plasma Method; 

Filtration, Colorimetric Method; Calculation [
4] 

1) Digestion, Direct Air-Acetylene Flame Methol
4J 

2) Digestion, Electrothermal Atomic Absorption

S . h d[4Jpectrometric Met o 
3) Digestion, Inductively Coupled Plasma Method[4J 

Purge and Trap Gas Chromatographic/ 
Mass Spectrometric Method[4J 

Liquid-Liquid Extraction, Gas Chromatographic Method
4J 

1) Digestion, Direct Air-Acetylene Flame Methol
4J 

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[4J 

3) Digestion, Inductively Coupled Plasma Method[4J

Digestion, Hydride Generation/ Atomic Absorption
. [4] Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic Method[4J 

1) Digestion, Direct Nitrous Oxide-Acetylene Flame

Method[4J
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method[4J 

3) Digestion, Inductively Coupled Plasma Method[4J
Purge and Trap Gas Chromatographic/

. [4] Mass Spectrometric Method 

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[4J 

2) Digestion, Inductively Coupled Plasma Method[4J

Purge and Trap Gas Chromatographic/
. [4]Mass Spectrometric Method

Purge and Trap Gas Chromatographic/
S . h d[

4J Mass pectrometric Met o 

11 Butanol ... 


























































































