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Over the past few decades, the impact of industrialization on dispersions of persistent organic 

pollutants (POPs) has been globally investigated in different continents. In 2001, Stockholm 

Convention on POPs was officially agreed as an international environmental treaty and signed by 128 

countries. Polycyclic aromatic hydrocarbons (PAHs) are categorized as POPs and have been -globally 

characterized in different terrestrial soils. It is important to note that PAHs are a large group of 

organic compounds, as a class of pollutants generated from incomplete combustion of organic 

materials such as fossil fuels. PAHs in soil have been widely concerned because of its carcinogenicity 

and mutagenicity. It is also worth mentioning that PAHs has high hydrophobic property and strong 

partitioning with particle surfaces and thus can be accumulated in soils for comparatively long 

period. According to our best knowledge, the number of publications associated with PAHs in 

terrestrial soils collected from Antarctica is strictly limited. 

Overall, this study aims to conduct both qualitative and quantitative analysis of 15 PAHs including 

P h e n a n t h re n e, A n t h r a c e n e, F I o u o r a n t h e n e, Py  re n e, 11 H Be n z o [ a ] F I u o r a nth  e n e-, 

11 H B e n z o [ b ] F I u o r a n t h e n e , B e n z o [ a ] A n t h r a c e n e , C h r y s e n e , B e n z o [ b ] F I u o r a n t h e n e-, 

Benzo[k]Fluoranthene, Benzo[a]Pyrene, Benzo[e]Pyrene, Benzo[g,h,i]Perylene, Dibenzo[a,h] 

Anthracene and lndeno[l,2,3-cd]pyrene in soil samples from King George Island, Antarctica. 

Terrestrial soil samples were extracted by using soxhlet extraction with dichloromethane (DCM) and 

subsequently fractionized by using different polars of solvents. In this study, Gas Chromatograph­

Mass Spectrophotometer (GC-MS Shimadzu QP2010 ) was carefully selected for determinations of 

PAHs. 
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It is well known that fossil fuel combustions coupled with agricultural waste burnings responsible for 

the emissions of carbonaceous compositions affecting the global climate system. During the past few 

decades, the influences of organic carbon (OC) and elemental carbon (EC) on both positive and 

negative impacts on global temperature have been consistently studied in various places. 

Black carbon (BC) is considered as a major cause of "heating affect" as triggered by the absorption of 

sunlight. BC has been reported as the second cause after greenhouse gases affecting the climate 

system. Previous studies have been focused on the chemical characterizations of OC/EC in lake 

sediments mainly for reconstructing the paieo-extreme atmospheric events (e.g. forest fires, volcano 

eruption). 

This research aims to study about accumulation of 15 PAHs (IPAHs15) and measure OC/EC in the 

sediment from Thale Noi, for finding relationship and difference of element that use to indicate 

sources in sediment since in the past to now by depth respectively. Extraction sediment by using 

Soxhlet method, use dichloromethane (DCM) as soluent and then take to measurement intensity by 

GC/MS, analyze OC/EC by thermaloptical method. If found that accumulation of PAHs had 

moderatety contaminated and intensity of OC/EC had low level. The diagnostic ratio plots 

lnd/lnd+B[g,h,i]P, B[a]A/B[a]A+Chry) and OC/EC implicated that most of the potential sources of 

PAHs may be originate from the incomplete combustion of petroleum product. 
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THAMLUANG CAVE SYSTEMS IN THE VIEW OF HYDROGEOLOGY AND RELATED ISSUES 

Chaiporn Siripornpibul* 

Thamluang Cave system in Chiang Rai Province, Thailand, is located in the very thick carbonate rocks, 
mainly consists of limestone and some parts of marble, which created unique aquifers and 
accommodating complex hydrogeological conditions in 3 different cave systems; dry caves, stream 
caves and phreatic caves in the same area. Besides, it is the 4th longest caves in Thailand with a total 
length of about 10.3 km. Rainfall pattern in this area is the main factor controlling changes of water 
levels in the main cave and causes flooding passages during the rainy season. Another factor is the 
complexity of the cave system, especially the variety of cave passages in term of dimensions and 
elevations. On June 23, 2018,the heavy rainfall caused flooding that trapped a soccer team of 12 boys 
and their coach inside the cave. To rescue the team, the author and staffs from the Department of 
Mineral Resources, together with the experts from the Royal Irrigation Department, Department of 
National Parks, Wildlife and Plant Conservation, Thai Royal Army and several hundreds of local 
people were collaborating to search for locations of stream sinks where water from streams flow into 
the upper part of the cave system. Also, they constructed small weirs to divert water from the 
northern and southern parts of the main cave. These actions ledsignificantwater-level decline, 
therefore the decision maker began the unbelievable rescue operation that successfully saved ·the 

football team out from the cave. Thamluang cave area is the outstanding place and attractive for 

adventure tourism because of its astonishing karst features. In addition, there are pieces of 

hydrogeological evidence that we can investigate and further study such as Karst Biodiversity, 
Paleontology, Paleo-climate, Carbon sink and Neo-tectonic. 
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