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Reaction series during a photochemical smog.
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Z EFFECTS OF PHOTOCHEMICAL OXIDANTS ON HORIANS '

Both ozone and PAN are the products of photochemical smog.
CHy-C =00 - NO:

I
0
PAN

Both of these are harmful to plants, animals and human beings. Ozone and PAN cause
irritation of the eye and respiratory tracts of human beings. Exposure to 50 ppm of O5 for several
hours may lead to mortality because of pulmonary edema, i.c., accumulation of fluid in the lungs.

Lower levels of O3 cause non-lethal accumulation of fluid in the lungs and can damage the lung
capillaries. Exposure to ozone smog thus causes asthma and other chronic lung diseascs.

The generation of free radicals are probably responsible for the biochemical (,:ff.ccts of O3
and PAN. These oxidants attack the —-SH group on enzymes. These groups are oxidised by O3
and PAN. An amino acid, cysteine, is strongly attacked by PAN because of the presence of
sulphur in it.

These photochemical oxidants also inactivate various enzymes which include isocitric
dehydrogenase. malic dehydrogenase and glucose-6-phosphate dehydrogenase. These enzymes
play an imp‘)n;\nl role in the citric acid cycle and in the degradation of glucose releasing cellufar
energy.

Primary photochemical pollutant, i.c., NO: produces a brownish haze causingl’"“ST ““": ;{5
imitation and pulmonary discomfort. NOy also cause several chronic q:scgscs_of heart, un%.alion
eyes. Lower concentration of ozone iritates the nose and throat while its higher c[;?ncf r'1nrxcntul
causes headache, codgh. dryness of the throat, chest pain, difficulty in brca.nhmg etc. xpt-zlc i
stdies have shown that exposure of ozone upto 0-2 ppm, creates no ill effect but &
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G3 DpRR appears 1o be the threshol level at which nose and throat irritation bcgl'ns..fh‘:\\ c?cr:

XU 10 dnne conceatrations of 10 to 30 ppm. for a periad of two hours produces extreme
' AR < caTReeiiatn Pt

At and Tack of coondination in central nervous system.

Aramate hydevarhons which are conductive to smog formation pose 3 greater th‘r ci[ ”.Hn
e alievehe mdrocarhons. Their vapours are much more imritating o the mucous membranes
A thewr wmhalation causes systematic injury to the trachea.

Poraxvvbensond mitrate, PBN. a sevondary photochermical pollutant, occurs Pﬂ“l.lk‘:d ntn'.ns;j-
phore imvolving aromatie hydrocarbons, NO, and ozone. It acts as a powerful eye imiant an
Lachmymater. ]

Smog might e causing some serious health problems. Modem office machines such J\ fax,
pharacoprers, and prntens, can create azone. which reacts with vaiious common!} found chemi-
cals w0 praduce volatike organic compounds. These agents are found in automobile cxhaus!.s and
help I croating phatachemical smog. a smog formed when a plethora of pallut_.x_nts react in the
prosence of Tight and affect the upper respiratory tract of commuters. Inside offices, this smog
Mo dangerous. Deodourants and perfumes widely used by office staff also contribure 10 the
problem. A perfume may contain even more than 100 different organic ingredients, all of w Wch
gradually evaporate. Also, there are solvents from drv cleaned clothes. paint work on office
wally, and from the glue that keeps comfortable padded chairs together.

The powertul adhesives that hold dowa floor tiles and the stains that make desks look like
mahagany. all contribute to the creation of air bome soup of organic volatile compounds. Among
these compounds are hydroxyl radicals that tear apart other chemicals. creating harmful substances
uch as (HAO00H and HNO:. These attacks humans and mu:hin:s‘.ﬂikc. I!zcy can coat the

2 i ) : A
chips mside computers destroying them in the provess. R 24 }gC) _

EFFECTS OF PHOTOCHEMICAL OXID.—\NT\i_O.\' PLANTS

PAN and other members of its family (PBN, PPN ctc.) are produced photochemically in air
having olefins and NO\. It is very damaging to plants, attacking vounger leaves and bringing
abow bromzing and “glazing” of their surfaces. Photochemical smog is characterized by brown
hary fames which leads to cracking of rubber and extensive damage to plant life. Exposure for
severel hours to PAN. atmosphere at the level 0402 to 0403 PPM Causes a great loss to vegetation.,
The sulphydryl group present in proteins has been susceptible to damage by PAN. It acts both
a5 =n Sudismg and acetylating agent whilke reacting with sulph hydnyl ;_;mups contained in
progeins.

_ E _@mnm_l results indicate that ozone is the most toxic photochemical oxidant. Among
nffhl-: Siiecis of azone mjury to plants are bleached or light flecks or stipples (clusters of dead
Cedis) an the upper surface of leaves, Fully expanded. mature leaves are more susceptible to

A — ~oa -~ =~ P < SR, o e b 2 =
Samage. Leaves tp bum. a disease of white pines 1s mamly caused by ozone.

~~:-1:2§§ ‘i‘hf‘fh Contais O‘. PAN and other photochemical oxidants is regarded to produce
_sw-_g; mamnity in pld‘m.\. A six ho.xr exposure of this smog even at a very low concentration of
t‘ﬁ i ppm s TEPAnad 10 cause mjunies 10 petunia, lettuce and pinto bean, citrus. forge and salad
COps and coniferous trees. PAN causes injury in beets. spinach, pepper lettnce. 3 )
i"i Pg?ﬂ"& . It 2lso causes silvering of leaves. NO: and PAN : L
toally | 3 ~ . - ; x
?"g::-h: iittnfﬁb;ts Hill reaction of photosynthesis and ozone promotes excessive transpiration
s o O plants causing dehydration. All these pollutants also destroy the cells of leaves.
SEEERS T shoots and interfere with the plant’s metabolic processes. Ozone, together with PAN
#0rm small drops in air forming smog. thus blanketing the sunshine which inhibits the rate of

e, alfalfa, aster
cause death to forest trees.
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getables like radish, carrot, tobaceg and
camation- '

some sulphates and nitrates which are formed duri i -
ite uring smog formation due to the oxidation
of sulphur containing components (SO, and HaS) and NOx (N,01, N>Os NO2), nitri 0--’,(14“\"“-
ome nitrates are 1Important toxicants of smog. - ot oy el e

" live stock’ They adversely affect plant growth, damage crops

—— W SNPENLY N e —

Scanned with CamScanner



