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Electron m icroscopy, com bined w ith e lectron-induced X-ray spectrometry, is a fast 
and powerfu l technique to analyse huge num bers o f ind iv idua l m icropartic les. Recent 
developm ents in X-ray detector technology now have m ade it possible to detect the 
signals from  elements with low a tom ic numbers. The determ ination o f these light 
elements, such as carbon, n itrogen and oxygen, in a tm ospheric aerosol particles is 
im portan t to study the chem ical behaviour o f a tm ospheric po llu tion . E.g. the m ajority 

o f m arine nutrients are n itrogen-rich  m aterials: their a tm ospheric deposition  to the sea and the 
know ledge o f the ir d istribu tion in atm ospheric particles could enhance our know ledge on eutrophication 
and a lgal b loom . The sem i-quantita tive  determ ination o f ligh t and heavier elements in individual 
atm ospheric particles could give add itiona l and useful chem ical in form ation  to m arine aerosol studies. 
Their concentrations not only give us m o lecu la r in form ation  (spéciation), but could also result in an 
enhanced know ledge on the ir reactivity and transport in the a ir (going to o r com ing from  the sea).

The electron probe m icroanalyzer (EPMA) in ou r research facility has been equ ipped with a new thin- 
w indow  detector, which can detect elements starting from  carbon (atom ic num ber Z  >  5). A 
quantifica tion  m ethod based on reverse M onte  C arlo  ca lcu lations, com bined with iterative simulations, 
has been developed in ou r g roup. This m ethod was standardised and tested earlie r by measurements on 
single particles with known chem ical com positions. The shape and size o f the particles, which are 
im portant fo r the sim ulations, were determ ined using h igh-m agn ifica tion  secondary electron images. 
Elemental concentrations were afterwards ca lcu lated, com bin ing  the obta ined m orpho log ica l properties 
with the X-ray spectra taken from  each ind iv idua l particle.

Special care was also taken o f beam-sensitive particles, such as am m onium -su lphate  and am m on ium 
nitrate, which were analysed using a liqu id -n itrogen -coo led  sample stage. These types o f particles are 
very vo la tile  and the ir structure is unstable under vacuum conditions o r e lectron bom bardm ent, causing 
evaporation o f the irrad iated particles. C oo ling  down the samples with liqu id  nitrogen drastically reduces 
the beam dam age effect which also opens up new perspectives on the study o f vo la tile  particles.

ind ividual m arine aerosol particles collected using a nine-stage Berner cascade im pactor were analysed 
with th in-w indow  EPMA, a fter which our new quantifica tion  m ethod was app lied  to study the ligh t element 
content o f the particles. Five sets o f m arine aerosol samples were collected over the N orth  Sea during a 
cruise o f the Belgian oceanograph ic  research vessel Belgica. O n e  aerosol sam ple was also collected at 
the Belgian coast at B lankenberge, around 8m above sea level. Prelim inary results on these samples 
(about 5 0 0 0  particles) show that the new concentration ca lcu la tion  method can be used to study e.g. the
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m odifica tion  o f sea-salt particles in the troposphere. For obta in ing  in form ation  on the possible sources of 
the aerosol and the possible chem ical interactions between gaseous and particu la te  pollutants, the 
particles were classified into representative groups using the chem ical and m orpho log ica l data obtained 
with EPMA. The sem i-quantitative know ledge o f ligh t e lem ent concentrations leads to a m ore relevant 
partic le c lassification; therefore the possible sources and interactions occurring in the troposphere can be 
traced by analysis o f large numbers o f ind iv idua l particles.
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