
 

Master Thesis in Soil Science: Is arsenic biovolatilisation a viable 

solution to solve arsenic crisis in Cambodia? 
Background and research question: Arsenic (As) is a carcinogenic contaminant found in all environmental 

compartments. Worldwide, an estimated 220 million people are at risk due to the use of naturally contaminated 

groundwater containing high levels of As for drinking or irrigating purpose, leading to high levels of As in rice. 

One of the worst affected area is SE-Asia (pink on the map) where this natural pollution is coupled to extreme 

poverty, high population density and a lack of infrastructure. 

 
Figure 1: The risk map illustrates how many people in which regions are potentially affected by high arsenic levels 
in groundwater. (Graphic: Podgorski et al., 2020, EAWAG) 
In Cambodia, a few farmers have recently started to use a treatment ditch (300 m long) to store the groundwater 

before using it to irrigate their rice paddies after noticing an improved yield. Scientists found out that after 1.5 

days in the ditch, the As levels became very low and so was the rice thus produced. Once the mechanisms are 

understood, this solution could greatly help other farmers. This led to the following research questions: 

Is As removed from the ditch by precipitation in the sediments, biovolatilisation due to intense 

biological/microbiological activity in the ditch or remobilized during monsoon season and flooding? What soil, 

water and sediment parameters are responsible for the removal? 

Project: The student will spend around 1 month in Cambodia sampling volatile As using our field equipment. 

He/she will also sample groundwater, water from the ditch, sediments and biota growing in the ditch to 

characterize thoroughly the area. He/she will work closely with our partners at the International University in 

Phnom Penh. Sediments will be sent back to Bern in order to perform incubation experiments. The project 

involves laboratory work and use of advanced lab equipment for which the student will be trained. 

Aims: Determine if As biovolatilisation is responsible for the removal of As in the treatment ditch.  

Learning goals: The candidate will be taught laboratory and sampling techniques (As analyses, basic soil 

parameters, trace metal analyses). She/he will learn how to manage her/his own Thesis project (sampling 

campaign, laboratory work, data analysis, interpretation, writing and presenting).  

Prerequisite: The candidate will have attended the course “Introductory laboratory techniques in physical 

geography” at the bachelor level. Candidates that have attended either Soil Biogeochemistry, Seminar in Soil 

Science, Lab course in Soil Biogeochemistry and Advanced Lab Methods in Physical Geog. I or II will be preferred. 

Supervision and contact for more info: Prof. Adrien Mestrot adrien.mestrot@giub.unibe.ch  
 

 

 

 

 

 

View of the treatment ditch and the pump used to 
bring the As contaminated water to the surface 

 

Local farmers near the treatment ditch. The young men 

are using nets to catch fish in the treatment ditch. 
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