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Overrekkinga av prisen vart markert i 
Tromsø i forbindelse med XXXVIII 
Colloquium Spectroscopicum Inter
nationale (http://site.uit.no/csi2013/). 
Æresprisen, som utgjer NOK 20.000, vart 
tildelt av leiar i Faggruppe for Analytisk 
Kjemi, Elin Gjengedal. Tildelinga vart 
markert med eit invitert foredrag av pro-
fessor emeritus Freddy Adams, The 
University of Antwerp, Belgia.

Yngvar Thomassen er utdanna cand. 
real. frå Universitetet i Oslo i 1973. Han 
har hovudfag i kjemi, spesialretning analy-
tisk kjemi. Sidan 1976 har han vore tilsett 
ved Statens arbeidsmiljøinstitutt, der han i 
dag er forskingssjef for kjemi ved avdeling 
for kjemisk og biologisk arbeidsmiljø. 
Sidan 2004 har Thomassen vore knytt til 
Universitet for Miljø- og Biovitskap, Ås, 
gjennom ei stilling som professor II.

Professor Thomassen sin vitskaplege 
produksjon tel om lag 160 publikasjonar i 
internasjonale tidskrift med fagfellevurde-
ring. Eit søk i ISI Web of Knowledge ga i 
2013 ein h-indeks på 32. Tidleg fokuserte 
han på atomspektrometri og andre spektro-
metriske metodar for bestemming av es-
sensielle og toksiske grunnstoff med særleg 
vekt på elektrotermisk atomabsorpsjons-
pektroskopi. Seinare har han hovudsakelg 
nytta induktivt kopla plasma teknikkar, 
både optisk og høgoppløyseleg masse
spektrometri, som reiskap for å karakteri-
sere yrkeseksponering. Han har eit utstrakt 
samarbeid med forskingsmiljø i Norge og 

utlandet. Sidan han vart uteksaminert frå 
Universitetet i Oslo i 1973 har han halde 
om lag 275 foredrag, der av 105 inviterte, 
på større internasjonale konferansar og 
symposia. Han har publisert i tverrfaglege 
samarbeid med forskarar frå alle kontinent 
med unntak av Australia. Hovudtyngda av 

publiserte arbeid er utført i samarbeid med 
land i aust, særleg Russland.

Thomassen har hatt ei rekkje verv. Han 
har teke del i redaksjonsråd for vitskap
lege tidsskrift; The Analyst, Analytical 
Communication and Scandinavian Jour
nal of Work, Environment and Health, 
Journal of Environmental Monitoring, 
Journal of Trace Elements in Medicine and 
Biology. Han var i perioden 1983-91 
medlem i IUPAC (internasjonal organi-
sasjon for rein og anvendt kjemi), 
Commission on Toxicology, og sidan 
2011 i Analytical Chemistry Division. I 
IUPAC initierte han utvikling av sertifi-
sert referansematerialer for kroppsvæs-
ker som ledd i å kvalitetssikre kvantitativ 
bestemming av spormengder av grunn-
stoff og organiske metabolittar. 

Gjennom meir enn 20 år har Yngvar 
Thomassen initiert og teke ansvar for å 
arrangere faglege konferansar i norsk eller 
nordisk regi. Han er medlem i organisa-
sjonskomitear og rådgjevar for konferan-
sar i utlandet, men har også plassert 
Norge på kartet ved å ta ansvar for å ar-
rangere store internasjonale konferansar 
i Norge, innan analytisk kjemi, miljø og 
biologiske fagområder. Han var seinast 
16.-20. juni 2013 leiar for organisasjons-
komiteen for XXXVIII Colloquium 
Spectroscopicum Internationale – Eit 
vellukka arrangement der tilreisande 
også fekk oppleve midnattssola og stor-
slagen norsk natur.

Norsk Kjemisk Selskap – faggruppe for Analytisk Kjemi:

Ærespris til Yngvar Thomassen
Norsk Kjemisk Selskap – Faggruppe for Analytisk Kjemi sin Ærespris vart 18. juni 2013 tildelt 
professor Yngvar Thomassen på bakgrunn av forsking av høg internasjonal kvalitet, utdanning 
av studentar innan analytisk kjemi, og for hans mangeårige innsats som drivkraft for ei rekkje 
nasjonale, nordiske og internasjonale konferansar.

Ærespris til Yngvar Thomassen.  
(foto: János Fucskó)

Posterpriser
NKS-FAK hadde også gleden av å dele ut posterpriser til unge 
forskere, masterstudenter og stipendiater innen analytisk kjemi.

Prisene gikk til Laura Trapiella-Alfonso (Department of Physical 
and Analytical Chemistry, University of Oviedo) for posteren 
«Development of a Quantum Dot-based Immunoassay for Screening 
of Tetracyclines in Bovine Muscle» og til Esperanza Garcia Ruiz  
(Department of Analytical Chemistry, University of Zaragoza) for 

posteren «Direct Determination of Bromine in Plastic Meterials by 
means of Solid Sampling High-Resolution Continuum Source 
Graphite Furnace Molecular Absorption Spectrometry».

I følge CSIs formålsparagraf er målet med konferansen som 
arrangers cirka annenhvert år «to bring together spectroscopists 
on a worldwide scale to stimulate contacts and exchange of 
experiences». Årets CSI oppfylte så langt undertegnede kan be-
dømme sin formålsparagraf på en riktig god måte.

Bjørn Lillebuen,PhD Inorganic Chemistry and Chemical Enginee-
ring.

Carbon dioxide is an essential gas for many of the breathing 
processes on earth. Most important is the photosynthesis reac-
tion which is building green plant material from water, CO

2
 and 

sun light energy, with oxygen as a byproduct:
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2
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2
O + O

2 	
(1)

The reverse reaction, in which the products of photosynthe-
sis are being consumed and energy is liberated, is called respira-
tion:

CH
2
O + O

2
 CO

2
 + H

2
O + energy (heat)	 (2)

The terrestrial biosphere thus consumes CO
2
 from air during 

growth seasons, while CO
2
 is produced during winter time. 

Since the northern hemisphere has more land and green plants 
than the southern hemisphere, the northern seasons will domi-
nate the monthly cycling of CO

2
 in air. This is evident in the plot 

shown as Fig. 1.
Our fossil fuel reserves originate from photosynthesis reac-

tions in the sea, whereby green algaes build organic material and 
consume CO

2
. For these organic molecules to be reacted to oil 

and gas, however, millions of years are needed, in combination 
with the high temperatures and pressures that only can be found 
several kilometers below the surface of the earth, which means 
that dramatic earth crust deformations are also needed.

By burning these fossil fuel reserves to recover energy for 
our present forms of civilization, thereby emitting CO

2
 into air, 

mankind is taking directly part in a global breathing process. 
The problem we create is essentially a problem of time con-
stants. By burning fossil fuels much faster than they can be re-
covered by photosynthesis, we have initiated an increase in CO

2
 

emission rates.
Carbon dioxide dissolves in the cold water around the poles, 

and is exhaled from the warm oceans around equator. This par-
ticular breathing process is driven by the chemical fact that cold 
water can hold much more CO

2
 than warm water, and because 

warm and cold oceans are connected by large ocean currents 
and streams. We shall discuss the ocean breathing process in 
more detail in the following chapters.

Finally, let us state one of the principal reactions for the inte-
ractions between silicate rocks and carbon dioxide:

CaSiO
3
 + CO

2
 CaCO

3
 + SiO

2	
(3)

In this way rocks are breathing CO
2
 also. At normal tempera-

tures this reaction will consume CO
2
 in a very slow process, 

which is often referred to as weathering. Inside the hot interior 

of volcanoes, the reaction will be reversed and run from right to 
left, thereby releasing carbon dioxide gas.

Interaction of CO2 with Sea Water
We now set out to build a simple and intuitive physiochemical 
model in order to describe the interaction between CO

2
 and the 

ocean. Three fundamental assumptions make up the basis for 
the model:
1. The sea water interface with air is saturated with CO

2

2. �The simple film theory for diffusion can be applied to de-
scribe transportation of dissolved CO

2
 to and from this inter-

face
3. �Concentration gradients of dissolved CO

2
 will exist only in 

the boundary layer, which is an extremely thin film extending 
from the interface into the sea.

This model is illustrated in Fig.2.
The interface concentration is in this case drawn as larger 

than the bulk surface concentration(C
CO2

) which means that car-
bon dioxide is dissolved, and the driving force for dissolution is 
the difference between the two solubility values.
Let us next take a closer look at the solubility of CO

2
 in water. 

At zero degrees Centigrade sea water can hold dissolved appro-
ximately 1437 ml CO

2
 per litre of sea water, with normal sali-

nity, and with partial pressure of CO
2
 in air equal to one, which 

means that carbon dioxide is the only gas present. At 24 degrees 
C this value is reduced to 666 ml gas per litre of water, or about 
46% of the cold water value.
Since nowadays the atmospheric partial pressure of CO

2
 is not 

one but about 4(10-4), we can estimate the carbon dioxide con-
tent of the interface between sea and air to

1437 .4(10-4) = 0.57 ml/l at zero degC
666 .4(10-4)   = 0.26 ml/l at 24 degC

The full curve is found in Fig.3. The data in the figure is taken 
from Biggs1.
A summary reaction for dissolution of CO

2
 may be written as 

follows:
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Most of the CO
2
 in sea water will end up as bicarbonate ions, 

HCO
3
- , with only small amounts of CO

3
2-, H

2
CO

3
 and CO

2
. 

When discussing dissolved carbon dioxide we always mean the 
total amount found of all the above mentioned species.
Returning to the concepts of film theory and boundary layers, 
we will formulate and develop rate equations for the transporta-
tion of CO

2
 through the boundary layer. The transport of carbon 

dioxide may proceed from the bulk of surface water through the 
boundary layer and into air. This is exhalation of CO

2
 as it takes 

place in warm equatorial waters. In cold water, however, the 
higher solubility will move carbon dioxide from the air, through 

Exchange of CO2 between  
the ocean and the atmosphere
Simple rate equations for the exchange of carbon dioxide between air and sea water have been  
formulated, developed and discussed in the present paper. The discussion is carried out with the help 
of a simplified conveyor belt circulation model for the oceans.
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