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Chemical character and probable origin of aerosols
at the BARC site, Trombay

\{, SEQUE IHA and D. JS'. KELKAR

B!/fI},/", Alnfl/ic Research Cc/otrc, Trombay, Bombay
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A&,\TR·AC'f. The mea surements of dust losd and conce ntration of sodium, potassium. ammonium , calciu m,
magnesium. iron. a luminium, silicon, chloride And aulphste in atmospheric air at the Bhabha Atom ic RP·
search Centre premises durina the period November ID71 0aAprii 197:! have boon carried out. Th e a\,Or&Jt8

d ustfoed is around 20fJ fl1:11\11, Abou t 50 per cent of thiM cou ld be eeeounted for, by th e present ana lytical
estimetion of t ho ind ividual chemical const tt uenta : t he water-solub le fra ct ion obtained being r.J 20 per cent
nnd the wate r-insoluble fraction accounting for th e rest. ~Iarine contri bution to aerosol mess, calculated on t he
beals of water -solu ble sodium concent ration indicet..d t hat th e Sl'S is 8. minor source of &l'ra RoIS contributi ng to 1)
per cent of t he tota l ae rosol mess. It was observed t.hat th o organic matter wee abo ut 20 per cent of the
to ta l aerosol mass. If t he local so il anti Hy-nsh arc t he soil contributors to water-insoluble iron and pcteseium
in afOro."loI", t he respcct tve contri butions by t hese two 8ou rOOH were seen to be 13 ver cent and ·Hi pe r cents. H
all t he crganlce and t he non-marine fract ion of tho water-solu ble mass are of industria l origin, th e ma n-made
fract ion of nerosole would cons tit ute a max imum of 80 pflr cent of the dua t loed in th e 'fromb ay air. Th e roo
m8.inin~ 20 per cent would be of nat ural o rigi n, emoun tfng to about 45~gP~". a value th at represents unpolluted
atmosph eres .

•

t . In troduction

I t is well known that suspended particles in
the air play a vital role ill Illany atmospheric pro­
cesses, such as rad iation and hC20~ belcuce of the
atmosphere) atmospheric electricity, atmospheric
ehemistry (Vasudevan 1970) and nucleation of fog
and c100d particles (Kuroiwa 195:1). A dc 'ailed
understanding of the physical properties and
chemica l composition of serosols is indispensable
in establishing any qunntitative relat ion that
eoukl be existing between the aerosol metter
and the atmospheric processes. Since the latter
are highly complex, massive and consis.ent data
would be called for in achieving the above pllrpose.
The ever increasing rate of industrialisation of
urban areas makes the problem sti ll more complex
by perpetually disturbing the natural balance.

In view of the above, even a seuii-quant ita­
tive evaluation of the natural and mall-made
fractions of aerosols would be of interest to the
atmospheric chemist . All the same generaliza­
tion of any methods to esti mate these fractions
seems to be difficult since the nature and exte nt of
air pollntion varies from place to place and
community to community . (Cholak el aI. 1959).

Zntshi el (d . (1969 a) est imated atmospheric .
dustload and its water-soluble and organic frac­
tions at the Bha bha Atomic Research Cent re,
Trombay which is located in t he vicinity of a

major irxlus li~l complex. The water-insoluble
chemical constiments composed about 2/3 of the
aerosol m:-.ss; wa~ er-soluhle and organic const i­
tuents accounting for tile remaining 1/3 fraction.
In the work eited ebove onlv four chemical consti­
tu ents, viz., sul phate , chloride, nitrate and ammo­
nium were ana lysed. This paper presents the
rest.Its of a more elaborate chemical ana lysis of
aerosols car ried out by the authors, The location
and topography of the sampling site make it
ideally suited to studies on natural and man-made
aeroso ls. On one side of this site CW1!i a pe rt.inn
of the Thana Creek, while the other is dunked
by a hill (highest POUlt ~300 m) which is spar­
eely vegetated during the dry season. I mme­
diately across the hill lies an industrial complex.
Ten chemical constituents, viz.) sodium, potassium
ammonium, calcium, magnesium, iron , alumi­
nium, silicon, chloride and sulphate were
chosen for the ana lysis. based on a reasonab le
assumption that these constituents make up for
the major fraction of the mass of sea-salt, soil and
fly-ash (~finnick 1965) which are the likely pollu­
tants around the sampling site. Prelimina ry results
of th is analysis were reported ear lier (Sequeira
1972). These results have been ut ilised in obtain ­
ing the following information on the aerosols :

(i) Basic nature of the ir inorganic chemical
constituents,








