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zone, a life saving layer
has a great importancc
for human life on the

carth surface. On one side it
helongs to the field of environ-
mental chemistry, while on the
other hand it is ol great interest
not only 1o climatotogists and
meteorologist but also o physi-
cisl. In environmental chem-
isiry. We discuss the chcmu_:al
aspects of ozone with special
gelerenee Lo biotic and abiotic
factors. In climatology and
meteorology. we study the
composition and location of
wsone in atmosphere with rela-

| mon to its impacts on human

| and physical environment.
| Environmental chemistry
| deals with the study of the vari-

ous  chemical phenomena
| oecurring in the atmosphere.
Metcorology is a branch'of
physical science, in which we
study cvery object connected o
atmosphere. Moreover, the,
study of weather phenomenon
ol a specific arca for a given
time period is lermed as clima-
tology. These three broad fields
of physical science along with
atmospheric physics is general-
ly related to the study of strato-
scopic ozone, its depletion and
impacts on human.environ-
menl” "%

The ocean of air, which cov-
ers the surface of the earth, is
termed as atmosphere. The ver-
tical extent of the atmosphere
is difficult to ascertain, for il
has no sharp boundary with
extra-terrestrial space.
Atmospheric phenomena asso-
cinted with the carth’s magnet-
1c and gravitatiopal fields
extend outward for several
thousund kilometres Lo vague
rone of nebulous gasses and
adiation particles that become
varer and rarer till the last ter-
restrial characteristics of the
atmosphere,

The utmosphere exhibits
vertical temperature properties
in five major layers or shells
i.c. the troposphere. strato-
sphere, mesosphere. thermo-
sphere and exosphere. Based
on composition, structure and

e il spheric com-

i¢ segment the temperature
decreases with altitude upto
tropophouse. which is the mid-
layer between troposphere and
stratosphere. Stratosphere 15
the second laycr of aumosphere.
extended from 16Km to 50 km.
In the lower part of this scg-
mest. there is ozone, which has
more importance for human
activities, At poles the ozone
layer is located at an altitude of
about 8-15km. while at equator
il is about 16-25km. In strato-
sphere the temperature altitude
curve shows a warming trend
with increasing altitude i.c. it
exhibils negative lapse rate.
The temperature in this region
continues to increase with
height, until 30km, where the
temperature atlains a maximum
of -2 degree Celsius. This
warming up tendency in the
stratosphere is due to the
ahsorption of UV radiation by
orone. whose concentration in
this layer is 1-5 ppm by vol-
ume and this is responsifiy for
the negative lapse rate. The air
in this region is very dry and
the clouds and convection cur-
rents from the troposphere nor-
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The plants are | direct victims of increased e
from the sun. Accovrding to some sources, many plants grow fewer
leaves with a decrease in leaf area and also produce a thick, reflective,
wax cuticle when exposed to enhanced UV radiation. At present, it is

not possible to estimate the tolerance limit of the
through investig?tion in this field.

xposure of UV radiation

required future

mally do not penctrate into it.
The presence of ozone in the
stratosphere serves as a shield
to proteet life on the carth fromy
the harmful affects of solar U
radiation. The molecules an
particles in this region hav
long residence time

The term. ozone dcrivc{‘[
from a Greek word “ozein’|
which literally means “Smell”
1t is an allotropic form of blug
gas with a pungent smell. Van
Marum first noticed the odout
of ozone in 1785, when ai
clectrie discharge passcy
through air. Schonbien in 184(
attribute this smell to the for
mation of ancw gas, ozone
Soret established the formato
of which 10 be ozone in IS(:{

In 1857 Sienens constructed
the first machine to utilised the
ozonator-discharge principle ol
ozone. and that device. later
modified and improved by

many athers in the prototype of

commercial ozone generaling
machine.

The microwave studics
made by Trambarlus (1933
and Huges (19561 have shown
Ozaone molecule in V-shaped
with a bond angle 116-8 degree
and O-O bonds length 1.278
degree Ampere. This bond
length is mtermediale between
that for a high bond (=1.48
degree Ampere 1 H2 02) and

‘for a double hond (1=1.21

degree Ampere in Oxygen
molecule). Ozone 1s the most
abundam i.c. 90% of the total
atmosphere, between 16-25 km
above the surface of the carth.
It is interesting to nole that
there is about 3 hillion tones ol
ozone in this layer. For cen-

turies, nature. has maintained a .

level of concéntration of strato-
spheric ozone creation and
annimihilitation process in the
stratosphere. It is formed in the
stratospherc when high-cnergy
ultraviolet radiation splil nor-
mal exygen molecule into
atomic oxygen. The atomic
oxygen may then combine with
a standard diamotic oxygen
molecule to form triatomic
ozone. The chemical process of
ozone formation is Stated as
under.

02+hv.....0+0

(24,00 depree Ampere of
240nn)

02+0....03 (Qrone)

The stratospheric ozone is
essential Lo preservation ol cur-
rent forms of life on the carth’s
surface. It acts as a shicld that
absorbs biologically dangerous
UV-13 radiation’s. UV radia-
tion is commonly divided into
two bands: BIV-A, has wave-

length of 320-400 nm, UV-B,

has & wavelength less

ol xerode

alomie oxygen, while giving
ofl heat. This keeping away the
UV radiation from redching
carth’s surface and also causcs
a lemperature inversion in
stratosphere that belp o main-
tin relatively stuble climate
condition on and near the
ground surlface.

(zone on one hand absorbs
the more dangerous UV radia
tion, while on another side it
also ahsorb 0.000001 micron of
solur encrgy in atmosphere.
The wavebands UV-B and UV-
C can cause potential damage
o human as well as plam hie
because they can produce
strong affects on both protein
and nucleic acids. The wave-
band UV-B iz also refereed as
biologically active UV rays.
The Ultraviolet radiation caus-
¢s thickening ol the epidermis,
pigmentation and Vitamin-D
production due to sunburn of
human skin. It also causes
acti stics and photogenic
discases due to the chronic pro-
cesses of UV radiation. The
maost dangerous are non-
melanoma skin cancer, actinic
Kurtosis, squamous cell cancer
and melanoma, which mostly
cause by carcinogenic process-
es. Inspite of this, xeroderma
pigmentosum and albinism ete
along with kwashirkor and pel-
lagra ctc. are putritional dis-
cases. which mostly leads 1o
UV radiation.

It may be emphasised that
the affects of UV radiation on
human life have been studied
using selective or very narrow
waveband of ultraviolet radia-
uon from artificial resources. It
is the major cause of sunburn,
skin cancer and related prob-
lems are more common in
western countries owing to the
Lairer skin colour. The human
body docs possess a biochemi-
cal mechamism for repair of
cell damage by UV radiation
bt s also absent i rure coses
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different new infections.
A number of animals have
natural physical barriers which

prevents their skin from harm- .

ful UV radiation c.g. shell of
gastropod, exoskeleton of
msects, feathers and hairs et
The dark colour of skin also
help to minimise the effect of
UV radiation. Many small
organisms hive much below the
surface ol the ground where
UV radiation can not penctrate.
Inspite of all these factors the
animal’s life is not fully pro-
tected from dangerous of
increased UV exposme

Muarine life also vulnerable
to harmful UV radiation
because the process of food
making depends on a number
of parameters such as its depth,
amount and type of the sus
pended and dissolved materials
in it. The UV radiation pene-
trates only the surlface water
and therefore the sca orgamisms
living with in Sm depth of
waler polential nsk.

Ozone 15 also a life saving
layer for natural vegetation
because UV radiation, which
mostly absorbs by ozone in
atmosphere, affected the plam
growth and its production over
the surface of the earth. The
detail account of affects of UV-
B radiation on crop yield is
available only for one or two
crops. Field studies at the upni-
versity of Maryland (U.S.A.)
have suggested that a reduction
of 20-2 in the soybean croj
yicld will pecwr for 257 deple
tion of ozone layer. The apphi-
cation of these resulls Lo other
important crops, such as wheat,
maize and rice, clear indicates
that global food production
will drastically declined with
continued - »letion of the
ozone layer.

The plants arc direct victims
of increased exposure of UV
radiation f{rom the sun.
Accarding to some souges,
many plants grow fewer leaves
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reference 1o biotic and abiotic
factors. In climatology and
meteorology. we study the
composition and location of
asone in atmosphere with rela-
fon Lo its impacts on human

| and physical environment.

Environmental chemistry
deals with the study of the vari-
ous chemical phenomena
oceurring in the atmosphere.
Metcorology. is a hranch'of
phvsical science, in which we
study cvery object connected Lo
atmosphere. Moreaver, the
study of weather phenomenon
of a specific arca for a given
time period is termed as clima-
tology. These three broad fields
of physical science along with
atmospheric physics is general-
ly related to the study of strato-
scopic ozone, its depletion and
| impacts on human.environ-
| ment.
| The ocean of air, which cov-
| ers the surface of the carth, is
ned as atmosphere. The ver-
al extent of the aunosphere
is difficult to ascertain, for it
has no sharp boundary with
¢xtra-terrestrial space.
Atmospheric phenomena asso-
| cruted with the carth’s magnet-

i and gravitational ficlds
| extend outward for several
thousand kilometres Lo vague
of nchulous gasses and
n particles that become
rarer and rarer till the last ter-
restrial charucteristics of the
atmosphere.

The atmosphere exhibits
vertical temperature properties
in five major layers or shells
i.c. the troposphere, strato-
sphere. mesosphere. thermo-
sphere and exosphere. Based
an composition, structure and

| properies ol .ulnmphurii_' com-
nts, it may Be divided ino

wnts e, hemisphere.
shere. lonusphere, het-
snetosphere.

The troposphere or hemi-
here, which constitutes the
lower laver of atmosphere,
shout Skm at the

. - Pt D o,
1t consists of 374 of the mmis=
<o mass and is the realm

T gorms and convec-
——— yis atmospher-
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exhibils negative lapse rate

The temperature in this region
continues to increase with
height, until 50km, where the
U.‘I”PCIUHHL' attans .'l.llli]‘l!l.ll]?'ll
of -2 degree Celsius. This
warming up tendency in the
stratosphere is due to the
absorption of UV radiation by
oFonc, whose concentration in
this layer is 1-5 ppm by vol-
ume and this is responsifi for
the negative lapsc rate. The air
in this region is very dry and
the clouds and convection cur-
rents from the troposphere nor-
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particles in this region e
long residence time, |

The term ozone derived
from a Greek word “ozein'|
which literally means “Smell™|
It is an allotropic form of blug
gas with a pungent smell. Van
Marum first noticed the odou
of ozone in 1785, when ar
clectric discharge passed
through air. Schonbien m 1540
attribute this smell to the for|
mation of ancw gas, ozonc

Soret established the immmin{

of which to be orone in 186

machine.
The microwave studics
made by Trambarlus (1953

and Huges (19 ve shown
Ozone molecule in V-shaped
with a bond angle 116-8 degree
and O-O bonds lengih 1.278
degree Ampere. This bond
length is intermediale between
that for a high bond (=1.48
degree Ampere i H2 02) and

‘for a double bond (1=1.21

degree Ampere in Oxygen
molecule). Ozone is the most
abundant i.e. 90% of the total
atmosphere. between 16-25 km
above the surface of the carth.
Il is interesting to nole that
there is about 5 hillion tones of
ozong in this layer. For cen-
tunies, nature, has maintained a
level of concéntration of strato-
spheri¢ ozone creation and
annimihilitation process in the
stratosphere. It is formed in the
stratosphere when high-cnergy
ultravialet radiation split nor-
mal exygen moiccule into
atomic oxygen. The atomic
oxygen may then combine with
a standard diamotic oxygen
molecule to form triatomic
ozone. The chemical process of
ozone formation is stated as

under.
02+hv.....0+0
(<24 00 deprec Ampere or
240nm)
02+0....03 (Qzone)
The stratospheric czone s

essential Lo preservation ol cur-
rent forms of life on the earth’s
surfacc. It acts as a shield tha
absorbs biologically dangerous
UV-13 radiation’s. UV radia-
tion is commonly divided into
two bands: BV-A, has wave-
length of 320-400 nm. UV-B.
has a wavelength less than 320
mn and UV-C constitutes a
spriest wavelength of UV
lation 1.c. 200-280 nm. The
i length of UV radia-
n clectromagnetic spee-
ttum varics from 1000000 w0
19000000 meters. When

gie molccule is hit by UV-B

t absorbs the radi-
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ground surface.

Ozone on one hand absorhs
the more dangerous UV radia
ton. while on another side 1t

also absorb 0.000001 micron of

solar energy in atmosphere.
The wavebands UV-B and UV-
C can cause polential damage
to human as well as plam hie
because they can produce
strong affects on both protein
and nucleic acids. The wave-
band UV-B ir also refereed as
biologically active UV rays.
The Ultraviolet radiation caus-
¢s thickening of the epidermis,
pigmentation and Vitamin-D
production due to sunburn of
human skin. It also causes
actimie elastics and photogenic
discases duc 1o the chronic pro-
cesses of UV radiation. The
most dangerous are non-
melanoma skin cancer, actinic
Kurtosis, squamous cell cancer
and melanoma, which mostly
cause by carcinogenic process-
es. Inspite of this, xeroderma
pigmentosum and albinism etc
along with kwashirkor and pel-
lagra ete. are putritional dis-
cases. which mostly leads to
UV radiation.

It may be emphasised that
the affects of UV radintion on
human hife have been siudicd
using seleclive or very naow
wuveband of ultraviolet radia-
uon from artificial resources. It
is the major cause of sunburn,
skin cancer and relatcd prob-
lems are more common in
weslern countnies owing to the
tairer skin colour. The human
body docs possess a biochemi-
cal mechanism for repair of
cell damage by UV radiation
but is also absent i e coases
of xeroderma pigmentosum, a
heredity discase. The exposure
ol such persons (o UV radia-
ton well eventvally produces
multiple skin cancer, which is
meanly fwal. An increase in
exve diseases is also expected
due mereased UV radigion
suposure. it 15 also teared that
iem

the bhuwman igmune :.:1
o adman tgm .

Ilcljl:'| O IS e varvas
UV radiation, Many sm
orgamisms live much below the
surlace ot the ground where
UV radiation can not penet
Inspite oi all these factors the
animal’s lile is not fully pro-
teeted from dangerous of
increased UV exposuie

Marine life also vulnerable
lo harmful UV radiation
because the process of food
making depends on a numbe)
of parameters such as its depih,
amount and type of the sus-
pended and dissolved materials
in . The UV radiation pene-
trates only the surface water
and therefore the sea organisms
living with in 5m depth of
waler polential risk.
lso a life saving
iral vegetation
because UV radiation, which
mostly absorbs by ozone in
atmosphere, alfected the plamt
growth and its production over
the surface of the earth. The
detail account of affects of UV-
B radiation on crop yieid is
availuble only for one or two
crops. Field studics at the um-
versily of Maryland (U.S.A.)
have suggested that a reduction
ol 20-25%. in the soybcan crop
yiekd will pccur Tor 255 deple
tion of ozone layer. The apph
cation of these results to other
important crops, such as wheat,
maize and rice, clear indicates
that global food production
will drastically declined with
continued . »letion of the
orone layer

The plants are direct victims
of increased exposure of UV
radiation  from the sun.
According to some sources,
many plants grow fewer leaves
with a decrease in leal arca and
also produce a thick, rellective
wax cuticle when exposed o
enhanced UV radiation. At pre-
sent. 1t 1s not possible to esti-
mate the tolerance\limit of the
reguie future the h mvest
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ricde, polyollins, polyester elc is
on an increases where they are
continuously ¢xposed to UV
radiation. The exposure of UV
wdiaton deteriorate their phys-
ical and mechanical propertics.
such us change of colour. brit-
teness ere and therefme canse
reduciion m the vsetul hifetime
of these synthetic materials.

As for as Pakistan is con-
cern. where the annual cycle of
rainfall shows some change
from the previous scven years.
The summer rains are conting-
ously going to increase, while
the winter rains, which are
mostly brought by westerly
cunrent decieases. None of the
individuals knows about this
natural modification of the
physical environment.
However, hypothesis can be
made here i.c. this change in
the annual cycle of rainfall,
particularly in winter rains
mostly caused by the alfeets ol
Golf und Afghan wars. These
cr

carbon compounds not only
altects the temperature. humid-
ity, ramfull and evapolranspira-
tion of this region but it also
increased the rate of UV radia-
tion over these arcas. But duc
1o Lack of facilitics and data
restochon fnther study on this
hypothesis seems impossible.

The ozone luyer in general,
affected by chlorine, NOx.
hyvdroxyl redical. bromine.
freon gases (CF3 L methane
ethane and other hy drocarbons.
which is mostly released ba
vehiele and mdustries 1o amo-
sphere. The above discussion
shows that the presence ot
vzone laver i atmesphere s o
suarantee of lile on the earth
surlace.

This zoae mostly ahsorbs
the UV radiation and savcs
humanity from dangerous dis-
cases. The hydrocurbons,
which are in general release 1o
atmpsphere by industries. vehi-
s and other explosive mate-
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ride, polyollins, polyester ete 1§
on an increases where they are
continuously exposed to UV
radiation. The exposure of UV
wdiation deteriorate their phys-
ical and mechanical properties,
such as change of colour, brit-
Heness ere ad thereloe cigse
reduction in the usetul litetime
of these synthetic materials.

As for as Pakistan is con-
cem. where the annual cyele of
rainfall shows some change
from the previous seven years.
The summer rains are continu-
ously going Lo increase. while
the winter rains. which are
mostly brought by westerly
curtent decicases. None of the
individuals knows about this
natural modification of the
physical environment.
However, hypothesis can be
made here ice. this change in
the annual cycle of rainfall,
particularly in winter rains
mostly caused by the affects ol
Golf and Afghan wars. Thesc
i.'l'i.\L'S crealed serious fllViI!)ll-
mental problem due 1o the nse
ol highly cxplosive materials.
These explosive materials pro-
duced a large amount of un-
bum methane and ethane gases.
which were added 1o the atmo-
sphere due 1o the burning of oil
well in Kuwait and Irag. The
hurning of oil, gas and explo
sive materials adding a heavy
amount of particulate matte
and ovides of nitrasen i

carbon compounds not only
affects the wemperature, humid-
ity ramfall and ey apotranspira-
tion of this region but it also
increased the rate of UV radia-
tion over these arcas. But due
to Lack of Tacilities and data
resticnon father soody o thas
hypothesis scems impossible.

The ozone layer in general.
affected by chlorine, NOx.
hydroxvl redical. hromine.
freon gases (CF3). methane.
ethane and other hydrocarbons.,
which is mostly relcased by
vehicle and mdustries o aimo-
sphere. The above discussion
shows that the prosence o
veone laver i atmospherne s 2
guarantee of lite on the carth
surlace.

This zone mostly ahsorbs
the UV radiation and saves
humanity from dangerous dis-
cases. The hydrocarbons.
which are in general release o
atmosphere by industries. vehi-
cles and othier explosive mate-
rials, are more alfective to
ozone, Therelore, it is neces-
sary Lo control all those mdus-
tries dnd improve vehicle.
which release gases 1o atmo-
sphere and altected ozone
layer. Alse to «1op Goll and
Alghan wars immediately for
the saving ol the physical envi-
romment ef the south-west Asi
and the Myldie 1
a4 more se




