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

Thailand has officially collaborated with 
APMMN since November 2015 by Ministry of 
Natural Resources and Environment (MONRE)





Participation in the APMMN Meetings 

2013 Mercury Monitoring Workshop 

Washington, D.C.





The 5th APMMN Meeting in Bangkok 
2016

The 6th APMMN Meeting in Taiwan 
2017

The 7th APMMN Meeting in Manila, 
Philippines 2018





Minamata Convention on Mercury

 Thailand ratified MC since 23 June 2017. 
We are the 66th country.

With kind technical support of APMMN, 
ERTC continue building capacity on trace 
level mercury measurements to attain the 
MC on Mercury demand, especially on 
Article 19 (Research and Development) and 
Article 22 (Effectiveness Evaluation).





ERTC progress on ultra-trace mercury 
level measurement 

 ERTC has established Ultra-trace Mercury Level

Laboratory since 2016

 GEM measurement using Gold Amalgam Tube 
method analyzed by CVAFS technique

 Mercury wet deposition measurement using 
automatic rain sampler for mercury given by Taiwan 
EPA since November 2016 and US.EPA. Method 1631 
revision E

 PBM measurement using thermal desorption 
method





ERTC, Sampling station

Mercury wet deposition sampler
Mercury gaseous sampling

Standard rain gauge





Ultra-trace Mercury level laboratory at ERTC

Clean room Hood and clean benches

GEM Hg in rain water PBM





“Study on mercury pollution from municipal 
wastes dumping sites”

Atmospheric Mercury

Objective:
1. To compare ambient Hg level between good and bad management 

of municipal wastes dumping sites
2. To study emanation and emission rates of Hg from municipal 

wastes  





Buriram Province
1. Mueang Buriram
2. Khu Mueang
3. Krasang
4. Nang Rong
5. Nong Ki
6. Lahan Sai
7. Prakhon Chai
8. Ban Kruat
9. Phutthaisong
10. Lam Plai Mat
11. Satuek
12. Pakham
13. Na Pho
14. Nong Hong
15. Phlapphla Chai
16. Huai Rat
17. Non Suwan
18. Chamni
19. Ban Mai Chaiyaphot
20. Non Din Daeng
21. Ban Dan
22. Khaen Dong
23. Chaloem Phra Kiat

area

10,322.9 km2

population

1,591,905 people





Sanitary 
Landfill

(red dot = locations)

50 open 
dumping sites

BURIRAM





LANDFILL

OPEN DUMPING SITE

Muang Buriram

Krasang





Municipal Waste 
COMPOSITION
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

Waste 20 kg

thermometer

Teflon coated air tight box 

Temperature 
control with 
heating tape

at 40 C

Sampling 
port

Ventilation 
fan

EMANATION
EXPERIMENT

Size 0.60  0.60  0.60  m3

Additional 
Parameters
• Temp
• Humid

Return 
Sampling 
port

Mercury trap





Mercury emanation sampling





MUNICIPAL WASTES
Papers Leafs/wood Plastics

Foam Pampers Food Waste





Condensation 
in a box 
(too high 
moisture in a 
waste)

Condensation 
in a box 
(too high 
moisture in a 
waste)

𝐸𝑚𝑎𝑛𝑎𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 (
𝑛𝑔

𝑘𝑔 ∙ ℎ
) =

)𝑇𝑜𝑡𝑎𝑙 𝐻𝑔 (𝑛 Τ𝑔 ℎ

)𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 (𝑘𝑔



Electronic waste

Teflon coated box

Sampling port for mercury

Wind 
shield 

Wind 
shield 

Gas analyzer

EMISSION
EXPERIMENT

Size 1.00  1.00  1.00 

Parameters
• Ambient Temp
• Ambient Humid
• Gas Temp
• Gas Flow rate









Emission sampling





𝑺𝒕𝒂𝒄𝒌 𝒄𝒐𝒏𝒄. (𝒏𝒈/𝒎𝟑) =
𝑻𝒐𝒕𝒂𝒍 𝑯𝒈 𝒏𝒈

𝒔𝒂𝒎𝒑𝒍𝒊𝒏𝒈 𝒓𝒂𝒕𝒆
𝒎𝟑

𝒎𝒊𝒏
× 𝒔𝒂𝒎𝒑𝒍𝒊𝒏𝒈 𝒕𝒊𝒎𝒆 (𝒎𝒊𝒏)

𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (
𝒏𝒈

𝒌𝒈 ∙ 𝒔
) =

𝑺𝒕𝒂𝒄𝒌 𝒄𝒐𝒏𝒄. (𝒏𝒈/𝒎𝟑) × 𝒇𝒍𝒐𝒘 𝒓𝒂𝒕𝒆 (𝒎𝟑/𝒔𝒆𝒄)

𝑾𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒘𝒂𝒔𝒕𝒆 (𝒌𝒈)

Calculation of Mercury emission factors





Mercury emission factor from municipal wastes





Assumption 10% of waste 
was openly burned 
Everyday at 5 p.m.

AERMOD
mercury dispersion 

from opened burning

pg/m3

1.39 µg/m3





Mercury in Hair at Krasang municipality





Hg in human hair analyzed by 
thermal desorption method





Hg Concentration in hair (ppm), 
n=31

Female average level

Can be linked to brain damage, IQ loss, kidney and heart damage





Mercury wet deposition monitoring

(ERTC)





Hg wet deposition sampling with automatic rain sampler donated by 
Taiwan EPA has started since 27 September 2016

ERTC station: 
Latitude 140 02’’

Longitude 1000 42’’
Elevation: 6 m msl





Guidelines for sampling and measurement

 APMMN Field Sample SOP

 EPA method: Method 1631 

revision E





Acknowledgement

ERTC would like to acknowledge the National 
Central University, Taiwan, especially Prof. Sheu
and Mr. Da-Wei, for their never ending supports  
to analyze mercury wet deposition samples 
from Thailand.  





0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

H
g 

co
n

ce
n

tr
at

io
n

 (
n

g
/l

)
Hg concentration in rain water (ng/l): 

Comparison

NCU

ERTC





Field blank: rinse the funnel with 
100 ml DI water
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

Mercury concentration in rain water at ERTC
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

Mercury wet deposition (ng/m2)
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

Volume weighted average concentration

Year Total Hg Total PPT VWA Number of

dep.(ng/m2) (mm) (ng/L) samples

2016-2017 7356.5 1286.6 5.72 38

2018 9736.9 1316.1 7.40 40

2019* 3396.4 292.1 11.6 10





Thank you for your kind 
attention


