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. INTRDDUC'I'I ON.

Plams are known to be able of accumulatmg metals fmm soil and raleasmg them into the enwmmnem in
_the: form of gaseous compounds. This process is an important link in biogeochemical cycles of elements
§§{P&mchav 1997). 1t involves the formation of volatile metal-containing compounds, either organometallic
E@fﬁnes or complexas thh urgamc hgauds terpenes hemg an example The Grgamr: canst:tuent ongmates
;:f;gnund extrema toxmty uf heavy metals; fcr humans we mvestzgated the pﬂssxblhty of these metats to be
 fransformed. into’ the. breathable, fraction of. submicron: aerosol which. can Ppenetrate. deep into lungs thus
:E{;f%fcausmg severe bwlogwal damage We mvestigated cadmmm- and zlncnmntalmng c:ﬂmmunds released by
some: ‘herbaceous : species, and followed the light-induced oxidation of these compounds into metal-
“‘containing aerosol.

" METHODS

- To detect metal-{:mtatnmg campmnds relaased by the plants we. placeci small plants ef the |
Violaceae family (violets), growing on the soil with zinc and cadmium added in the form of nitrates, in a
ié?sylmdncal quartz tube and sampled the gas phase-and aerosol particles varying the distance from plants to
samleg sites. Another tube with-a similar ﬂawmpot but without any plants in it was used as a reference.

The soil in the free pot. was identical with that in the first tube. Air was purified from- atmospheric aerosol
- with the help of filters‘and blown through the tubes.at a rate of 0.25:Vmin. The total: content of metals (a
“surii of metal. concentration in the ' gas phase and in aeroscr]) was measured by samplmg the air- Wlth{}llt any
?jff{iﬁlters, to-detect metals separately in gas an in aerosol; sampling through the aerosol- filters. into: organic
st:ahrents was applied. The amounts of metals in gas and in aerosol phase were determined by means of
- mass spectrometry with inductively coupled  plasma (ICP. MS). The metal-containing compounds were
1dent1ﬁed with the help of high performance liquid chromatography using Milichrom-1 instrument with
IIm:m column filled with LiChrosorb. The UV absorption detector at 290 nm was used.

RESULTS h

We ﬁetected cadtmum- amd mnc-mntammg compounds m the gas ‘phase in the thmty of plants No
metals were present in the gas phase in the reference tube. We studied the dynamics of the oxidation of
-§§§§metal-cmtammg gaseous ccmpaunds b}r the oXygen of the air. It should be stressed that the formation of
orgamcs the oxidation by air in light was found to be a very slow process; in order to detecta 1 %
"'ﬂ'an&fomatmn degree, we had to decrease the air flow rate to 0.1 I/min. Under these conditions, zinc-
. t:antammg aerosol particles were detected at the outlet of the tube. However, their amount was near the
”‘"ctmn lmnt of the mstmment, 50 no quamltatwa characteristics Df the oxidation process were r.:btamad

iiiii



8236 , Abstracts of the European Aerosol Coinferesice 2003

The relative amounts of cadniium in samples depending on the distance front plants-are listed in-Table 1.
Since air flow rate was kept constant, the distance here means (13 proportional t0) the timé of Gde&l'lGﬂ

Table 1. The amount of Cd in. gas and in aemsvi phasa (expressed in -relative- units ef the |
intensities of Cd peaks in mMass spe.actra) versus the dlstancc ﬁ'om plaﬂtﬁ
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Dlstance

Im
Cd in gas 3.8 10’
| Cd in aerosol 1.8 10°

One can see that the concentration of cadmium in the gas phas& decreases wrth increasing distance from
plants, while [Cd] in aerosol increases. We assume this is a result of photooxidation of organic cadmium-
containing compounds leading to their transformation into aerosol phase. This mechanism can be actual.
under natural atmospheric conditions also for® other heavy ‘metals. It can be one of the sources of fine
atmospheric metal-containing organic aerosol, aspemally fm' temmrieS mth savere anthmpogemc N
{:ﬂntammatfﬁnﬂfﬂ'ﬂﬂb)(hﬁﬂwmﬁmls . .‘ . . R T L T U PR 43 S
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C{)NCLUSIDNS

Cadmiuim- and zinc-containitig organic mm;munds were: detccted in the gas phase néear ptants gmwmg tm;- “‘:-5;
metal-enriched soil. These compounds were prone to photooxidation and - transformation into the aemsul o
phase, This mechanismr can contribute into the formation of fine organic metal-containing aerosol:in =7

natural atmosphere and reqmres themugh mvestlgatmn because of severe health—damagmg pmpemes of
such a kind of aerosol. S C R v
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