JINVESTIGATION OF TH'S ORGAI'LIC FOLLUTANTS

Il THE ATHOSFHERE OF RUSSE IN 1991

The present independent invectigotion of the atmosphere
ol the town of Russe wng perfovmed on the initiative ol Lthe
“independent assoéintion‘"ﬂcogl?snost - Ruszse™ bL: a team of
volunteers od the nascociation, who secured the instrumentation,
the somple collection and noxmal working conditions.

The aunlyets wers carrviel out b a team of fupertn - vo-
dunteers by using the ifnrtrument tion brce el the Inntitute of
Organic Cheomistry witih 2 Centre of Fhytochemistry at the Lulgn-

rian Academy of “clencen,
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In order to solve the problgms associated with the ana-
lysis of airborne organic pollution we madé use of fhe world’s
experience in similar investigations, as reported in the publi-
cations of NIOSH and EPA, as well as of the special scitentfic
literatvre./I-20/.

Sampling

The lack of preliminary information on the composition
of the organic pollutante neressiated thelr adsorption froa the
air by active carbon, Tenax 60-80 mesh (Mackerey-Nagel) or their
collection in organic salvents.The volume of the air samples
and the wind direction were accounted for during the sampling
procedure.The organic pollutants were concentrated prior to thel
chromatographic analysis by thermal desorption or extraction wit
rganic solvents.

Instrumnental methods

a) Gas chromatography. The components were separated oY
capillary column,30 or IS5 m/0,25um with a 0,5 um thickness of
the SE-54 or OV-I stationary phases.GC analyses were performed
on Perkin Elmer mod.8700 with parallel connected flame ionisati&’
detector (FID) and electronlcapture detector (ECD).

b) HPIC was carried out with ISCO chromatograph provided
with a Chem Research soft ware or Perkin Elmer mod. 280 instru-
ment with a diode array detector mod.235. Columns with noroal or
reversed phases were employed.

c¢) Mass spectrometry. The substances were identifiec by
a JEOL 20 X gas chromatograpn-macsss spectrometer equiped with
thermodesorber TTD 850 DAI .

d) IR spectroscopy. In order to improve the reability of
he experimental results soae of the samples were analysed 27 a.

Bruker IR spectrophotometer,



Investigated samples

The air samples were collected fron August 1991 to Lovemoe
1991 at localities determined jointly with the director of Th2
Loczl Environmental Insvection of Russe early in 1990. aAdditio-
nzl sites on the banks of the Danube River from the port to tne
tennis courts (Fig.1) were co-ordinzated with the Meteoroloziczl
Service of Russe.. The collection of the samples was carriel out
b; the lzborztory personel of the Local Environmentzl Inspection

=nd volunteers from the independent association "Ecozlasnost -

Russe". The latter took up the mobile sites and the night shifts.

More th n 600 air samples were collected from July 25 to Novem-
ber 25.

Chromatosraphic and mass-spectral anczlyce
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of the organic Eollutantg

In order to garantee high accuracy and reliability g the
investigation the compounus with similar physical ani chemiccl
properties were separated with the aiil of capillary chromzto-
grzphic methods (Figzs. £€-13 ). The reproducibility was achieved
by a five-fold anzlysis of the sample., The relative error with
respect to retention times was lower than 5% and up to B with
respect to surface areas. 4 considerable nuaber of the cozpounds
extrzcted from the adsorbents were identified by the combined
gzs chromatography-mass spectroscopr method (BC-MS). Heot 211 the
compounds coulli be identified by this method, since the con-

cantration of the larger part of-them was below the detactazle
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minimun of the mass spectrometer. Besides this, the availzbple
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2 scanning UV-detector in the liguid-liquid chromztograpnic

anzlysis made it possible to identify some organic compoun<s

by comparing their spectra with those of known compounds,

(Tzble 1). IR specroscopy was employed as a complementary tcol

together with the identification methods in order to coroborate

the functional groups of some of the comnponents, such as cnlo-

-ro- drivatives, chlorohydrins , epoxy conpounds, etc. $. T 4 | ¥
The total amount of the compounds in the investigatecl

samples was determined by the integrated surface arec of the

peaks, related to the surfzce area of the C peak, injectei in

16
a definite amount (absolute callibration method). The contonts g
some of the identified compounds, samples of which coul<d te
supplied, were determined by the extern:l gtapdard method.

Some chloro- derivatives, such as chlorozropane, perchloro-
ethylene, hex loroatn: e, monochlorohyirin wers détermined
geniquantitativ *l’ b thie method sinece the snalysis was car-

riei out b an electron-trapping detector. With thiz detector

he reaction coefficients, even with comnpounds of one and iae
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same class, are quite different, e.zg. chloropropanz, perchloro-
ethylene, hexachloroethane.

The anzlysiz of the GC-ilS data rsvealed that the quz-
litztive composition of the samples collzscted at the sites
07 tha Loczl Ervironmentzl Inspection fron August 3 to asugust 1c,

1291 is comparzble with the bacground oI orgsmnic pollutonis
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tic compounds (Fiz. Y ). Mono- and

venes, perchloroethylenes, monochlorohydrin,

ans

dichloropropones

and pro-

dichloro-

hydrin were identified during the transborder atmospheric

pollution of Russe on August 26 and 27, 1991

(Fig. 6 ).

comparison to 1990 some chloro- organic substances appeare

not characteristic for the industries in Russe,

proved by the investigation performed in 1987/88 by

titute of Organic Chemistry

or the Bulgarian Academy of
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&ccompanying the vulkacit production in the Chemical Plants
Giurgiu. The conpounds identified during the ztmospheric
pollution of Russe in Septenber (September 1,4,23,25,27,30)
are products from the synthezis of mercaptobenzthizzole or
products from the incinerz+ion of the waste resins from ths
vulkacit installation in the Chemical Plants of Giurgiu.

Their composition was confirmed by the pyrolyticsl gas chro-

matogriphic -mass spectromeiric anzlyeces of waste resins from
vulkacit production (Pig. {2). Tae preszence of berzthizzols

was proved also by the analysis of the waste resin performes in
3elgiun (Appendix 1). The ztmospheric pollution in September

~

ficizlly declared sucpencsion of the
production at the Second Proiuction Platform of the Giurgiu
Plants can be assigned to th2 uncontrolled lﬂcwnerutién of the
waste resin from the production of wvulk-cit and otaer chemicals,
carried out by an inapropriate method. Tho variatien: in th»

cualitative and cuontitotivo composition of the organic pol-
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lutants in the air samples zlso demonstr-tes that they are
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oyproducts or orizinate froa wzetes., For example, the incinsrc-
tioﬂ%f vulikacit waste resin is accompanied by an increzsed
-

evelution of ulm“ls ulphides, di- and trisulphides, corden ii-
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ONCLUZION

1. The present investigstions confirmed and enriched our
results obtained in 1990 from air samples of the same region.
The orgenic pollutants in the atmosphere of Russe are:
hydrocarbons (saturated, normal and braznched, unsaturzted,
alicyelie, aromatic), tertiary butyl.me%hyl phenols,
octylphtalates, esters of orgenic acids, chloroaliphatic com
pounds (mono- znd dichloropropanes and propenes, chlorozalipha-

ic compounds) monochlorohydrins of glvcerol, epichlorohydrin,
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nylnzphtylamin etc,

2. he organic compounds found in the atmosphere of Rus
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during periods of transborder transfer are of variable gualita-
Tive and quantitative composition, but the chlorine andé sulphur
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contalning compounds are prevailing. Thes

Lllo
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are by- or waste
rouucts of organic chemical industrial synthesis, which,
aceoraing to us, are not characteristic for the procduction
activities in Russe. he sources of the chlorine an?d sulphur
eterocyclic compounds such as: mono- and ;ichloropropanes and
pPropenes, percaloroetylene, epichlorohydrin, mercaptobenzthia-
zole and its derivatives are the facilities for the production
of epicnloreohydrin and vulkacit, situated on the secondi nlat-

form of the Chemiczl Plants in Giurgiu.
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seriuos technical znd technological problems, which cannot be
radically solved. The Giurgiu Plants operzte with high corro-
sion processes, which require c¢uzlified and permznent main-

tenance with expensive materials, spzre parts and azgregates,
hence, after 4-8 years of exploitation the high cost of main-
tenance will reﬁder the installations unprofitable but they

will have to be run until their final expirztion. Then a real

t

s
v}

agedy will occur for the residents in ths egion, which even-
lead to an internstional conflict.

. The so called "smog" appearinz over the town of Russe
is assigned to transborder trznefer of orgenic compounds

(as those in the above-described case with +he waste products

vulkacit).The Proximity of the Plante for orzzmic svnthesis
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oorder trensier, this reducinz the probavilit- of photochemi-
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cal processes in the atmosphere, and, if the transfer occurs

in the .night, this probabilitr is neglizitle
The cnent stmosvnheri llutions in Russe ars vers
ille permenent atmosvheric pollutions in Russe ars ve

dangerous because of the air draughts znd the specific archi-
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tecture of the town. IHe narrow streets zni *he closceéd courst-
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yards retain the polluted 2ir and actuzlly "there is no air
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to breath® for manvy hours. At the same time the zir in 3

region may be pure.
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