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Introduction

• Geological Survey of Finland (GTK)�

• Geology of Finland

• What is ”Arsenic”?

• Arsenic in groundwater in Finland

• Arsenic and its impacts on human health

• Arsenic in Thailand
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The Geological Survey of Finland (GTK)�

• a National Geological Research 
Centre of Finland

• Established in 1885 

• Based in Espoo, Kuopio, 
Rovaniemi and Kokkola 

• Person-year worked 773 in 2007 

• Two main activities: 
- bedrock and raw materials 
- land use and environment 
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The Geological Survey of Finland (GTK), Espoo
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Finnish bedrock

Oldest bedrock in Thailand, ~530 Ma

• Part of the Precambrian Fennoscandian craton :
Archean (3800–2500 Ma) and Paleoproterozoic (2500–1600 Ma)�
• Oldest bedrock in Europe, same as Canada, Australia  
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Metallic mineral deposits in Finland



4

7Tekijä ja päiväys

Glaciers of the 
Ice Age cover 
North Europe 
and Finland 
during 20 000 -
18 000 years ago

Ice Age
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Ice Age in Finland

Last ice ~9000 years ago

Present topography
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Till

Bedrock

Peat

Sand & gravel formation

River sand

Clay
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Helsinki

Quaternary deposit in south Finland

Suomi on ” Kalju” maa…
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As mg/kg

Helsinki

Rovaniemi

Tampere 

Arctic Circle

Koljonen et al. 1992

Background value of Arsenic contents in till

Tampere City

• 2nd largest city in Finland
• Area: 14 700 sq.km.
• Population: 454 000

•(Khorat: 20500sq.km, 2555600 inh)�
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Arsenic
• Elemental arsenic is 
in Group 15, along 
with nitrogen, 
phosphorus, antimony 
and bismuth. 

• The atomic weight is 
74.9216 and the 
atomic number is 33. 

What is ” Arsenic - As” ?
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What is ” Arsenic - As” ?

• Arsenic is a naturally occurring mineral found in soil, bedrock,
and water.

• Arsenic compounds are classified as:
– Inorganic As (usually combined with oxygen, chlorine, or sulfur)�
– Organic As (combined with carbon & hydrogen) � Seafood!

• Inorganic As is much more harmful than Organic As.
• The common oxidation states are –3, 0, +3, and +5. 
• As species in aqueous systems consist principally of arsenite, 

(As3+), and arsenate (As5+) oxyanions.
• As 3+ is much more harmful than As 5+
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Properties of Arsenic

• Naturally occurring element
• In Finland, is mainly found in 

Arsenopyr ite with Gold 
deposite.

• No smell
• No taste
• Silver-gray crystalline solid
• Most arsenic compounds 

dissolve in water
• Carcinogenic agent
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Uses of Arsenic

• Past: 
– Main poison element in during the Roman time
– Insecticides, Herbicides, Paints

• Present:
– Wood Preservative
– Production of Glass
– Electronics Industry, Semi-conductors
– Manufacturing of copper and other metals
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As reseach in Finland

• The main campaign started in 1992 and until now.

• Recommended from WHO and STM (Ministry of Health and 

Social of Finnish ) for safe dr inking water  is< 10 µg/L or  ppm.

• ppm  = par t per  million
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Arsenic in shallow groundwater  well in Till &  Soil
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Arsenic in dr illed bedrock well (Deeper  section)�

12% of 1272 wells exceed 10µ/L
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Smedly & Kinniburg (2002) 

Bangladesh, West Bengal, Inner Mongolia, Chine, Vietnam, 
Hungary, Romania, Argentina, North Chile, and in many places 
in U.S.A, also in Thailand. 
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How Arsenic Enters/Exits the Body?

• From the food we eat every day
• By drinking water containing As or eating food cooked in this 

water
• By breathing air containing it
• Arsenic is quickly absorbed into the bloodstream
• Does not accumulate in the body
• Arsenic is removed from the body in the urine



11

21Tekijä ja päiväys

Effects on Health

• Depends on the amount that has been taken
• Long-term exposure to toxic forms of As may cause cancer
• Thickening and discoloration of the skin
• Stomach pain
• Nausea, vomiting, and diarrhea
• Numbness in the hands and feet
• Direct skin contact may cause redness and swelling.
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As Contamination in Drinking water in Bangladesh, Bengal Bay
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Arsenic in Drinking Water :Impact on Human Health

“Blackfoot Disease”
in Taiwan

Skin keratoses, skin cancer.
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Arsenic in Drinking Water :Impact on Human Health

From: The Element, 04.2006

A patient from a village in Utar Pradesh, India.

• Some external signs 
of arsenic toxicity 
found in Bangladesh, 
India. 
• > 40 millions people 
got inflection.
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Arsenic in Rice 

Environmental Science. August 8, 2005 Vol 83, p. 14 

• Found in U.S., Europe, Bangladesh, and 
India

•Rice grown in Bangladesh, the world’s 
hot spot for arsenic poisoning, contains 
about 80% inorganic arsenic, and people 
there eat 450 grams daily!!! 

•So far.. ”…found basmati rice imported 
from India and Pakistan and jasmine r ice 
from Thailand to contain the least 
arsenic.”
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As in Thailand

Williams et.al. Environmental Geology 
(1996) 27:16-33

•As contamination in domestic 

water supplies in Ron Phibun 

District, Nakhon Si Thammarat 

Province, southern Thailand in 

1987.

•the Main Range Tin Belt of 

southern Thailand with respect to 

geology, metallogenesis, and 

mining-related As contamination
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Kiitos! � � � � �� � ��


