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Oil Pollution | I
msent annual consumption of refined petroleum products is more than 25 billion

. - : intentiona
(800 billion gallons). Obviously, such large-scale consumption is assoqated ’vvn:?h Z?f;fel:)r?;s\:dl:;iarbom
or accidental which pollute the marine environment. The t_otal annual influx o pTh ok of this infl
into the oceans is about 10 million metric tonnes (1 metric tonne = 22.00 lbs)..l i " accidents wid
is due to transportation-related activities, mainly based (?n ‘fanker operations. Oi tal:) Eli « (Fi 23
occur from time to time and are responsible for oil spill in the seas are narrated be 0b lon;in“ o e

Crude petroleum is a complex mixture which contains hundreds of compounds be on?atii;S-

categories of paraffins (25%), cycloparaffins (20%), aromatics (5%) and naphtheno-ar
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Fig. 12.3 Common types of hydrocarbons occurring in petroleum
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Oil tanker accidents are of frequent ocCurT
0197, about 100,000 tonnes of oil poured into
“TECi.(ed on the Ollard Rock near Land End, England. The oil spill, w
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Environmental Chemistry

environment. The third accident occurred in the Bay of Bengal 1o the'south of the Andam,
when a Danish supertanker collided with an empty tanker anq burst into flame. The giapny
spread over a wide area and advanced towards the Ar.ldaman islands. However, the Major
was avoided because of the prevailing strong winds, high-temperature over the area and sp,
chemicals to break up the oil slick. o '

The 1991 Gulf War unleashed about 200 million gallons of 0}! in the Persian Gulf (19 time
more than the normal oil spill in the region), which injured the marine ecosystem. Moreover, 709
wells burning in Kuwait over 10 months had disastrous effect on the environment (see Chap. 16.2).
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Pathways of Oil Spill in Marine Environment and Impact on the Environment

In the marine environment, oil is transported throughout a region by wind, currents, waves and
tides. It is subjected to various natural processes such as evaporation, dissolution, emulsification, |
oxidation, uptake by marine organisms and sedimentation. As a result of these complex interactions. |
the composition of oil changes continually.

The volatile compounds of oil (low boiling aromatics, paraffins cycloparaffins—I2 or less €
atoms) readily evaporate. Highly soluble aromatic hydrocarbons are removed by dissolution. Paraffins
are readily degraded by bacteria—more resistant cycloparaffins and aromatic hydrocarbons disapper
at a much lower rate.

Heavy oil residues that are not degraded or deposited on sediments end up as tar lumps or &
balls, washed into the beaches.

The overall effects of oil on marine organisms are: (a) direct lethal toxicity, (b) disruption 0!
physiological or behavioral activities and (c) changes in biological habitats.

" The soluble aromatic fractions of oil (C-10 or less) severely affect marine organisms. Adul
marine orgapisms do not survive after exposure to 1 to 100 ppm of soluble aromatic—for ]arvae._thc;
letha!l dose is 0.1 ppm. [ijen sublethal dose (10 to 100 ppb) of these compounds disrupts chemujff
sensing and communication system of marine organisms. Qil and tar-coated beaches are ﬂ“"‘esme?l:
B’:gsoirned Ssrzjfzzéz(i)lll\)lf Yuln?lrat)lle to d]amage from oil-coating; they lose insulation as the insul"
co e in oil—hence a i

pHydrocarbons even at Iow-coni(]:glt::tli]oﬁeezebto death Pt late in
plant tissues. In the process plant tissues mzil b o be lngf:sted anc .then aCCUnE-L;]S which &
carcinogenic and the flavour of edible or o o polyeyclic aromatic hydrocdt
ganisms is Ichanged./
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