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VOCs

VOCs
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ERTC

3

VOCs VOCs VOCs

ERTC 3

VOCs

2005 6 12 2008 6 11 3

1 3,100

Environmental Research and Training Center, Ministry of Natural Resources 

and Environment ERTC

1 9

5

19

JICA

JICA



2007 4 6 13 8

PCD

DEQP

TICA

1 4 6  16 25
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4 4 9 AM

PM

JICA

ERTC

ERTC

5 4 10  ERTC
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PCD ERTC ERTC

ERTC PCD

VOC

DEQP

DEQP TICA

ERTC
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13 30 

15 00 

17 00 

DEQP

JICA

8 4 13



2007 3 VOCs

EU

Thailand mg m
3

*
VOCs

Japan
1

mg m
3

EU
2

mg m
3

USA
3

mg m
3

Benzene 0.0017 0.00268 0.01056 0.003 0.0005** 

Vinyl chloride 0.01 0.00098 0.00155

1,2 Dichloroethane 0.0004  

Trichloroethylene 0.023 0.00074 0.00292 0.2 

Dichloromethane 0.022 0.00129 0.00577 0.15 

1,2 Dichloropropane 0.004  

Tetrachloroethylene 0.2  0.2 

Chloroform 0.00043  

1,3 Butadiene 0.00033 0.00125 0.00252

Polycyclic Aromatic 

Hydrocarbons 
1 10

6

VOCs

VOCs

2000 9 15 Benzene Carbon Tetrachloride

1,2 Dichloroethane 1,1 Dichloroethylene cis 1,2 Dichloroethylene trans 1,2 Dichloroethylene

Dichloromethane Ethylbenzene Styrene Tetrachoroethylene Toluene Trichloroethylene

1,1,1 Trichloroethane 1,1,2 Trichloroethane Total Xylenes

PCD American Public 

Health Association American Water Works Association

U.S.A. Water Environment Federation Standard Methods for the Examination of 

Water and Wastewater Thailand Environmental Engineering 

Association Manual for Water and Wastewater Analysis

“Groundwater Quality Standards”. Notification of the National Environmental Board No. 20, B.E. 

2543 2000 , issued under the Enhancement & Conservation of National Environment Quality Act 

B.E. 2535 1992 , published in the Royal Government Gazette, Vol. 117 Special part 95 D, dated 

September 15 , B.E. 2543 2000



2002 7 Total VOCs

VOCs 17mg l 0.017mg m
3

USEPA Method 18 : Measurement of Gaseous Organic 

Compound Emission by Gas Chromatography Method 25A : Total Gaseous Organic 

Concentration Using a Flame Ionization Analyzer Method 25B : Determination of Total 

Gaseous Organic Concentration Using a Nondispersive Infrared Analyzer PCD

“Emission Standard for Bulk Gasoline Terminals”. 

Notification of Ministry of Science, Technology and Environment dated June 18, B.E. 2544 2001 ,

published in the Royal Government Gazette, Vol.118, Part 58 D, dated June 20, 2544 2001 .

Notification of Ministry of Science, Technology and Environment No.2, B.E. 2545 2002 , dated 

March 12, B.E.2545 2002 , published in the Royal Government Gazette, Vol.119, Part 27 D, dated 

March 22, 2544 2002 . Notification of Ministry of Science, Technology and Environment 

published in the Royal Government Gazette, Vol.121, Part 73 D, dated July 2, 2547 2004

2004 10

15 “Soil Quality Standards for Habitat and Agriculture”. “Soil Quality 

Standard Soil Quality Standard for Other Purposes”. Notification of National Environmental Board 

No. 25, B.E. 2004 issued under the Enhancement and Conservation of National Environmental 

Quality Act B.E.2535 1992 published in the Royal Government Gazette No. 121 Special Part 119 

D dated October 20, B.E.2547 2004

2006 5 Xylene 25ppm @1atm 25
o
C

VOCs 15

“Industrial Emission Standard”. Notification of the Ministry of Natural Resources and Environment 

B.E. 2549 2006 , issue under the Enhancement and Conservation of National Environmental 

Quality Act B.E. 2535 1992  dated April 5, B.E. 2549 2006 , and published in the Royal 

Goverment Gazette,Vol 123, Part 50D dated May 18, B.E. 2549 2006 . Notification of the Ministry 

of Natural Resources and Environment B.E. 2549 2006 , issue under the Enhancement and 

Conservation of National Environmental Quality Act B.E. 2535 1992  dated April 5, B.E. 2549

2006 , and published in the Royal Goverment Gazette,Vol 123, Part 50D dated May 18, B.E. 

2549 2006

1995 5 2004 9



8 9ppm 10.26mg m
3

1 30ppm 34.2mg m
3

1 0.17ppm 0.32mg m
3

1  0.10ppm 0.20mg m
3

1 0.04ppm 0.10mg m
3

24 0.12ppm 0.30mg m
3

1 0.3ppm 780µg m
3

1 1.5µg m
3

1 0.05 mg m
3

PM 10µm
24 0.12mg m

3

1 0.10mg m
3

PM 100µm
24 0.33mg m

3

VOCs 9

VOCs

1 10 VOCs

VOCs

PRTR

MSDS

NOX VOCs

VOCs



FID

FID

ECD

8

2,259

2005 2006

10

3 7

500 1,500 2

310 930



C P 2007

5 VOCs

2008 6

GC MS

100

1

20ppt

3

GC MS

TDU

GC MS

GE TI 069J 2005 01 28

GC MS 1

Progress Report PrR

3.1.2Instrument 

Performance Check

2005 7 12

3

2005 7 12

2005 8 27

VOCs

100

9 C P

5ppb

GC MS 1

PrR 3.2 Preliminary Study 

using Canister Preconcentrator

GC MS



QA QC

100 QA QC

TO 15 77

2006 8

2007 3

2007 3

QA QC

2

PrR

QA QC

1 PrR 3.1.2 

Blank Test

VOCs

1 PrR

3.1.4 Stability of VOCs in 

Sample Canisters

TO 15 VOCs 1

PrR 3.1.5 Confirmation of 

Calibration Ranges for TO 15

Compounds

Acetonitrile

1 PrR 3.1.6 

Repeatability Test

2 propenal

1 butanol pentanal

1 PrR 3.1.7 

Duplication Analysis

1

PrR 3.1.8 Method Detection 

Limit

100

22

GC/MS

GC MS

TI GE 017 2005 08 29

20

TDU

VOCs TDU

SOP

2006 12 26

VOCs TDU

ERTC 2007 4 9

2006 12 26

40% 

HPLC

HPLC

1.5

DNPH

2006 12 26

GS/MS

2005 8 27

HPLC

GE TI 027

2005 12 05



Carbonyl

1 PrR 3.3.1 

Optimization of an Operation 

Condition of Carbonyl Analysis

Carbonyl

HPLC 50

1 PrR 3.4 

Preliminary Study using Passive 

Sampler HPLC

Carbonyl

HPLC

SOP Standard Operation 

Procedure for the Determination 

of Carbonyl Compounds in 

Ambient Air

VOCs

GC/MS

SOP

100

2

SOP

ERTC

4

GC/MS

SOP Standard Operation 

Procedure of Ambient VOCs 

Monitoring, 1 PrR

1

PrR

100 Establishment of appropriate 

methodology for ambient VOCs 

monitoring in Thailand. July 2006

VO

Cs

9

100

5

5

Bangma

1

1

PrR 3.1.9 Range of Ambient 

VOCs Measurement

66 67 VOCs

ERTC 2007 4 10

Seminar on Development of 

Environmental and Emission 

Standard of VOCs 2006 9

PCD

TO 14 TO 15

VOCs

7 24

ERTC



24 20

2006 8

2007 3 88

19

VOCs

11 PCD

24

8

VOCs

PCD

88 66

47 QA QC

QA QC

47 9 10

5 11

1 5

19

VOCs ERTC PCD

JICA

M P

2005

6

M P

20

TDU GC MS

2005 11

TDU 2

SOP

VOCs

8

M P

ERTC

GC MS

2006 4 10



TDU GC MS

SOP

M P

10  ERTC

SOP

JICA

2007 5

TDU GC MS

SOP

M P

ERTC

2006 12 26

0

JICA

2007 3

2007

7

1

Final Report Aug 26. '05 Time 

change of VOCs concentrations

2 2007 7

VOCs 60

GC MS

20

TDU GC MS

30

HPLC

C P OJT

9M M

JICA

ERTC 3

GC MS MS

SOP

2005 7 12

C P

GC MS

TI GE 017 2005 08 29

0 2007

VOC

s

ERTC

0 2007 6



VOCs

M P

0

VOCs

5  ERTC VOCs

2007 7

2008 5

VOCs 0  2008 6 VOCs

M P

VOCs

VOCs

Pollution Control Board

VOCs

VOCs

2007 3 NEB VOCs

VOCs

VOCs



ERTC VOCs

VOCs

ERTC VOCs

ERTC VOCs

ERTC VOCs

ERTC VOCs 2007 7 23

27 C P

VOCs

VOCs

VOCs ERTC

ERTC 2005 10 Greenpeace

MNRE Map Ta Phut

MNRE VOCs

NEB VOCs

9 VOCs

VOCs

VOCs

VOCs

7 6 100 2008

2



VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

PCD

ERTC

2007 3 2008 2

VOCs JICA

VOCs M P

VOCs ERTC

7 ERTC 3 4 2

VOCs

4 ERTC VOCs

4 ERTC VOCs



JICA

M P

VOCs

VOCs

C P ERTC VOCs

PCD VOCs

M P M P

JICA

ERTC VOCs

ERTC VOCs



VOCs

ERTC

VOCs

C P

ERTC

1 2007 5



ERTC VOCs

VOCs

VOCs

VOCs

VOCs VOCs

VOCs

PCD ERTC

9

VOCs

C D C D

ERTC

ERTC

VOCs

Canister
Preconcentrator GC MS

Non polar VOCs 

Detecting Tube TDU-GC MS

Non-polar VOCs 

Sampler pump HPLC

Aldehyde 

C D VOCs



2007 2008

ERTC

VOCs

Pollution Control Board VOCs

VOCs

PRTR VOCs

VOCs / VOCs

Monthip

VOCs

M P

5 C P

ERTC PCD JICA

VOCs

2006 MPT VOCs

VOCs

VOCs 2007 3 NEB VOCs

NEB Health Effect Committee MPT PCD

PCD ERTC

VOCs VOCs

PCD VOCs



Health Effect Committee ERTC

VOCs DIW VOCs

PCD

PCD ERTC

JICA VOCs

C P 2007 5

VOCs

2008 6

2006 8 1 VOCs

2006 10 2007 2

2

PCD VOCs

VOCs

VOCs

ERTC 1 VOCs

ERTC

M P

VOCs

VOCs



VOCs

VOCs 3

2

SOP

JICA

VOCs

ERTC PCD VOCs

1 2006 8 2007 8

Status Report on VOCs in Thailand
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VOCs

VOCs

VOCs

ERTC VOCs

VOCs

ERTC VOCs

ERTC VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs ERTC

7 ERTC 3 4 2

VOCs

4 ERTC VOCs

7 ERTC VOCs

GC MS TDU

QA QC

VOCs TDU GC MS SOP

1

9

24

VOCs

TDU GC MS SOP

2

VOCs

VOCs

VOCs



2005

VOCs

2005 6 2 2005 8 10

VOCs

2006 2 16 2006 3 30

2006 3 5 2006 3 24

2006

TDU GC MS

2006 9 4 2006 10 3

2006 11 6 2006 11 30

2007 2 4 2007 2 8

GC MS

2006 12 1 2006 12

2007 3 5 2007 4 20



2004

Gas Chromatograph Mass Selective Detector 13,448

Entech 7100 Preconcentrator System 3,237

Mass flow meter 170

Internal standard gas 180

Pressure regulator for standard and internal standard gas 87

Canister 6L  530

Passive canister sampler 475

Sampling set 500

  2004 18,627

2005

HPLC Attachment for measuring aldehydes 1,026

Collection tube heater with trans  511

Aldehyde/Ketone Standard Sample  102

Diphenylamine Standard Sample  112

Aldehyde passive sampler  394

Aldehyde active sampler  157

Suction Pump  328

  2005 2,630

2006

Auto Sampler for HPLC 1,181

Pressure Gauge  95

HPLC Attachment  57

  2006 1,333

22,590



Project Director 

Dr. Monthip Sriratana Tabucanon Director General, DEQP 

Deputy Director 

Ms. Pornthip Puncharoen Deputy Director General, DEQP 

Project Manager 

Mr. Boonchob Suthamanuswong Director, ERTC 

Dr. Hathairatana Garivait Director of Air Quality Research and  

Technology Development Section, ERTC 

Ms. Wanna Laowagul Environmental Officer 7, main counterpart,  

 responsible for VOCs analysis using  

canister preconcentrator GC MS

Ms. Daisy Morknoy Environmental Officer 5, main counterpart, 

responsible for passive sampler HPLC

Mr. Sirapong Sooktawee Environmental Officer 4, main counterpart, responsible for 

VOCs analysis using thermal desorption  

Mr. Suteera Boonyapitaks Environmental Officer, assistance for VOCs  sampling and 

analysis using passive sampler thermal desorption, cleaning 

adsorbent tubes 

Ms. Supanut Rattanapiboon Environmental Officer, assistance for VOCs sampling and 

analysis using canister preconcentrator GC MS

Mr. Nirun Piemyai Technician, assistance for VOCs sampling using canister and 

passive sampler, cleaning canister 



Bahts

2005  2006

GC MS

Canisters and passive canister sampler 

GC MS

Spare parts for HPLC 

DNPH cartridge sampler 

Spare parts for preconcentrator 

Spare parts for canister cleaning  

       system  

Spare parts for TDU 

Adsorbent tubes and packing materials 

Helium gas 99.9999%, N2 99.9999%    

      N2 99.999% 

Liquid nitrogen    

Solvents for HPLC 

Computer accessories 

others

1,458,107  1,840,614 

Equipment 

Dynamic Diluter system 

Cleaning canister system 

Auto sampler canister 

UV VIS detector 

Cleaning tube system on process procurement

700,000 

700,000 

1,900,000 

300,000 

450,000 

Maintenance 

    Maintenance HPLC 

    Change turbo pump of GC/MS   

QP5000 

    Maintenance canister cleaning system

189,000 

356,310 

82,000 

74,000 

Field trip                 82,000 

Total 4,947,107 3,102,924 

Grand Total       8,050,031
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