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0DUCTION o ' A ecological cycle in th i identifvi
g;rii)mnem is a natural world of living and non living  hazard - pr}(’ane d on:s egxgox&g&t; ilr;igen;lof?gng some
lings and the global sch-emf: o_f tpe water, air and 50}1. measures. ¢
 pvironment 1S multi disciplinary concept as it
perspective cuts across all fields of human learning.

control

L _ CHEMICAL COMPONENTS OF THE
Reactions of physiochemical interactions of the ~ ENVIRONMENT '

epvironment component fall within a brand of  The earth environment consists of three interactive
.vionmental perspective called environmental  sectors which are the lithosphere (earth crust)
chemistry. More technically, the environmental  hydrosphere (water part) and the atmosphere (air part)’.
cemistry encompasses the study of the sources, The earth crust of many chemical elements out of which
ractions, transport, effects and fates of chemical species  the following occur in significant quantity in the order:
i the air, soil and water scheme of the environment as  oxygen (46.6%), silicon (27.7%), aluminum (8.1%), iron
vell as the effect of human activities. The influence  (5.0%), calcium (3.6%), sodium (2.8%), potassium
environmental chemists are therefore concerned with the  (2.6%), magnesium (2.1%), others (1.4%) (Raiswell,
study of chemical and biochemical phenomena that occur 1992). These elements occur as orc-a natural combined
intheenvironment. Environmental chemists' approaches state in which elements exist. They are mostly ip the form
iclude: mapping out of the concepts of chemical  of oxides and that's why oxygen ranks very high as the
Teactions, equations, solutions, units sampling and chief component earth crust.

walytical techniques towards explaining the earlier

: _ . rious forms of
Tentioned phenomena in the environment. erm for va

ground water or glacier

Pe_ environmental chemist also studies the chemical  etc. the ocean occupying_m% of th? call;lll S-urfla:}ix}:;nlg
a:s[;s Ofv.arif’us ecologic cycles in a natural state as well  therefore a major player in t.he phwﬁ; eersm(i?he ocean
umaquiallfymg, quantifying and presenting the extent of of the carth as well as Cl_‘matlc'tcrouﬁd the world. It
usnmﬂl_lence on the activities on these natural cycles. ~ absorbs radiation and dns‘in_bumsolf the life molecules:

EaC;}T;ﬁlﬂlons to be observed can be normal or adverse.  also regulates the propor}(lioni/{a_or chemical elements
et ens become adverse if the product obtained has  OXYgen and carbon (iv) 0xX}%¢ d'Jssol\IEd elements and
nta] im are hydrogen, 0Xyger, carbon, €1 hur, sodium,

The hydrosphere is a collective t
water-oceans, seas, lakes, rivers,

e pact on the environment. These products o Sul
sinedpollu‘tantsorcontaminants of the cnvirponment. combined elements of Ch%lc”)l?ene;tmosghere consists
'ecfmo?xrr?su'ns usually have adverse effect on the  potassium, magnctsmgtrit;e'n (78%), Oxygen (2]%313
1 . . : - S / T W1
ls “mor organism and the retaining sinks. eraglghy( (;)g ‘;,;e;?]ZHCarbon o s 0.03%) together
aper ) . our.
e s a Teviewing some reactions of the varied proportion of water vap

111

Scanned with CamScanner



T L p————
\\ e r—————
| e

Int. J. Chem Sci Vol 1 No. 1. ISSN: 2006-3350

Argon (0.9%) and Carbon iv oxide (0.03%) together with
varied proportion of water vapour.

6CO2 + 6H20 M CﬁH[zOO 160

Solar energy

............ 5
INTER AND INTRA SECTORAL INTERACTIONS 5)
IN THE ENVIRONMENT . .

The environmental sectors lithography, hydrosphere and  makes use of water and in the end brings back OXygen g
atmosphere work together in a manner analogous to a the atmosphere.

Problem of oxygen cycle

Residence time of atmospheric oxygen is given as 7
years (Garrels and Mackenzie, 1971) implying that | 600
consumption of oxygen ought not to significant cfrcztr_e
depleting oxygen reservoir. It has also beep used in
determine spatial variability of atmosphere gasses op X
global scale. Residence time is also interpreted; ip lhi:
casc, to represent the minimum time O, reservojr can be
exhausted assuming there is constant recuperation
through photosynthesis. However man's aclivity hag
betrayed this expectation. Processes such as the burning
of fossil fuel, large scale deforestation, destructjon of
_vegetation for building and desert encroachment haye
had direct bearing on the depletion of the reservoir of |
oxygen. Obstruction of the Photosynthetic process by
anthropogenic influence therefore constitutes a potential
calamity. The envisaged problem is more of starvation
which is triggered off than the inadequacy of oxygen that
also results. In either case, man is at the receiving end.

chemical engineering factory. This processing plant 1s
referred to as carth-air-water factory (Garrels and
Mackenzie, 1971). The chemical processes in the factm}f
include the terrestrial, atmospheric reaction and oceanic
chemical reactions. Energy used to fuel the chemical
process includes solar radiation, mechanical energy,
chemical energy and the earth's heat energy.

ECOLOGICALREACTION CYCLES

Ecological chemical reactions are the results of
interaction among various living things and their physical
and chemical environment. In this interaction process,
~ certain common chemical substances are kept fairly
constant, except or otherwise disrupted either by direct
human activities or over use or non use of some reaction
products. Some of the natural compounds of
environmental significance include: oxygen, water,
carbon iv oxide and nitrogen. The studies of their cycles
are very crucial to the ecological balance of the

environment, Oceanic and terrestrial reservoirs of oxygen are much

- more affected by the depletion. This spells doom to living
OXYGENCYCLE organism inhabitants. :
Oxygen 1s consumed in the form of burning or oxidation
of organic matter like oil, coal and other contained in ~ CARBON (IV) OXIDE CYCLE : i

ancient sedimentary rocks. Modern organic materials
burning also consume oxygen or as oxidative decay of
vegetation in soil and even in respiration process. In
geological exploration, oxidation of reduced inorganic
species also takes place such as iron (II) bearing mineral

exposed by erosion and reduced gasses from volcanic
activity. ‘

The carbon (IV) oxide gas is introduced to atmosphere by
respiration and other forms of combustion of carbon,
organic materials and fossil materials such as coal and

petroleum. It is withdrawn from the atmosphere through

the process of photosynthesis. The exchange of carbon -
(IV) oxide gas within the environment is mainly through -
degassing or dissolution. This is done between waterand -

atmospheric environment. Similarly, the additional
2C12 Hag + 3701(3)-24 co 2t 26”20(5-)

-(

Pure gasoline

CgH 1206+ 605 — 6C0O 1+ 6H,0 ©® (2)
Simple food

4Fe” g+ O + 10H;00, = 4Fe(OH) 39 T 4H agy =-emmom e (3)

Iron ion in silicale
2H,S+30; = 2H S0,

Volcanic gas

The major way of returning oxygen to atmosphere is
through photosynthesis. Photosynthesis is a process of
synthesizing food by terrestrial and marine green plants
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carbon (IV) oxide balance is a difference between the =
atmosphere, where it is formed and also released to and

the biosphere environment, where it is released.

Problem of carbon (1V) oxide cycle

The residence time of the carbon dioxide is put around 2(:
years. Low residence time is low indicating that there 15

rapid depletion of its reservoir (Woodwell,1978). Man's
aclivities over time introduce a reservoir which increases
the amount of carbon (IV) oxidc.l pgs&lznl inthe
atmosphere. This is by burning of fossils Tu¢ 0%
reaclitl))ns which emit garbon (1V) oxide. The result1s tll:::
much more than of carbon (IV) oxide than Wlllli::atiC‘
comfort is present. This, of course, has ¢
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. o, Radiations from solar energy are trapped in
|gliat® . ozone and carbon (IV) oxide. Carbon (1V)
eV Orb’s radiation at longer wavelength. The heat
|de absgo nthe earth's surface is at longer wavelength
'iﬂedfd- . -oming solar radiation because the earth's
0 (el n erature is cooler. This reflected heat is
fuce {emp 2rbon (IV) oxide and the partly re-radiated
,bsurbcdbyc The earth's atmosphere b

e surface. . p ecomes
ok 10 ince less heat is re-radiated to the outer space.
'“,m]ffhe green house effect. The problem at hand
3e:eflor€ is the global warming. The ca_rbon_ (IV) oxide
st in the atmosphere, therefore, 1s said to be at
Juion level. _
1z absorbs radiation at longer_ wavelength. The heat
licled from the earth'’s surface 1s at longer wavelength
un their incoming solar radiation because the earth's
Jice temperature is cooler, This reflected heat is
Iisoived by carbon (IV) oxide and the partly re-radiated
uk 0 the surface. The earth's atmosphere becomes
wmer since less heat 1s re-radiated to the outer space.
[tis is the green house effect. The problem at hand
terefore is the global warming. The carbon (IV) oxide
msent in the atmosphere, therefore, is said to be at
nllution level.

P[&SE[]ECOfdiSSO]Ved carbon (IV) oxide gas 1s Coz(aql 1sa
neshundant. However the dissolved carbon (TV) oxide
fdtically exists as in the formula H,CO,. This is carbon
ffd'h.is .fonn‘Ed as rain washes down the gas. This is an
.nqmln Situation,

(0, + b4 N
b ‘CUL H-Oﬂ)i‘—‘chos:u_) )

M= Wi tHCOs (7
:;Jie!?;lil;hnum’- continuous addition of CO,y, shifts
i ﬁlr?]l Position to the formatiqn of 'cf'irbomc acid,
Xt lo::,rcsx-)ht? 1o introduce acid H _1on). 'I"he p_H
Stage o awr m}(]ilcg[mg acidity. This acid solution, Clirl
-f“’?iSpmdu cedeil tnng agent. Further carbop (IV) oxide
|t o Y oxidation of plant and 'ammal and the

. Organic matter by microorganism. The result

iy
ol water i mad Ry titute
olng: ade more acidic and could consti
! gica) danger

10

:"iro 0;?1 of carbon whose presence in the
i: by, (H)as : detrimenta] effect on the environment
g;.hﬁn. The ¢ OXide and soot which is purely elemental
o 8isthy 2rbon (II) oxide adverse effect on human
My | euugft’) Nterference with oxygen transport in the
“ fiom inr 4N area, both carbon (II) oxide and soot
C?mplete burning of substances especially
%in ““dus?rl;n%has component of exhaust fumes C_Jf
b €500t constitutes aerosol burdenin

a0. In non-urban atmosphere, 80% of

Carbon (11) oxide is sourced fro

the microbial decomposition of living matter REF, The

methane reacts with h i
; ydroxyl radicals, further st
to production of carbon (II) oxide. o sieps lead

m methane produced by

. CHy+OH->CH y +H,0> = €0 after several steps......8
FZO 15 able to form stable complex with hemoglobin (Hb)
in the red blood cells. It can thus displace oxygen.

HbOz +CO ?\" CO-Hb + 01 ................... 9

NITROGEN CYCLE

The reaction processes involved in the nitrogen cycle
w1t1mz the earth atmosphere and water cycle within the
environment: hence the equilibrium presence of nitrogen
1s maintained constantly by the process described below:

Combustion and effect of lightening on nitrogen (N,) or
nitrogen I oxide (N,0) leading to discharge of ammonia
(NH,), ammonium (NH") and nitrogen (IV) oxide (NO,).
This reaction occurs within the atmosphere '

2NO + 0;22NO ;........11
Evaporation of inorganic nitrogen from the carth crust
form the product of reaction 9 above. There is also
precipitation process for the product of reaction 9 from
inorganic nitrogen in the earth crust or ocean.

Mineralization process occurs by conversion of organic
nitrogen in both earth and ocean to form inorganic

nitrogen.

2H,NCH; COOH +30; > 4C0 ,+2H;0+2NH; ......... 12
Glycine (simple protein) _ ‘ .
NI-)I,J is then oxidized to nitrite (NO,) and nitrate No,

Dentrification process OCCUIS by conveljing inorganic
nitrogen of the earth or ocean to atmospheric ntrogen.

T devesasaner s 13
ANOy +2H,02>2N 2+ 50,+40H ..........-
i t . . .
Assirgillt;iifm process occurs by conversion of inorganic
nitrogen of the earth and ocean to organic nitrogen.

’ .14
4NO5 + 8H0 —>4NH; + 802+ 40H .....- 5
- .
NH; +2C02 + H,0 —N zNCHzCOOH .
Glycine (simple protein)
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conversion of atmospheric

occurs by conv.
: anic nitrogen.-

Fixation proces
and industrial nItro0 gen t0 018

CO; + H,0 +NH;

--------
-------------
can -
ae

- HzNCHzCOOH

Glycine (simple protein)
ogen processes lies in the disruption of

equilibrium condition ex1sting l')etwcenl ti}g.]r;z;u;rnﬁ tﬁ:
inorganic nitrogen reservour (Liu, et @ g and u1=
introduction of fertilizer nitrogen aided by precip o
of fossil fuel burning. Similarly, the excessive run-o ﬂcl)

nitrogen into the Streams or lakes rapidly Increases : e
population of algae who subsequently, deplete other

jmportant nutrient like phosphorus in the water
environment. These algae themselves die and the decay

of their cell materia
oxygen content 0
condition whereby fish and other oxygen

organism are destroyed. . _
important nutrient like phosphorus 1n the water

environment. These algae themselves die and the decay

of their cell materials through aerobic process reduces .the
oxygen content of water Jeading to eutrophication
condition whereby fish and other oxygen dependent

organism are destroyed.

Problem of nitr

f water leading to eutrophication
dependent

Pollution of the atmosphere can arise from the presence
of some oxides of Nitrgen (NOx) and compounds of
nitrogen such as nitrogen (II) oxide (NO), nitrogen iv
oxide, nitrogen (IV) oxide, nitrogen (V) oxide N,05,
nitrous acid (HNO,) and nitric acid (HNO,). The role of
NOx as photochemical smog precursor and in the
formation of peroxy acyl nitrate (PAN) which are very

_toxic to plant as well as causing oxidative damage to
fabrics, plastics and rubber.

Nitrate polluted of drinking water is possible when nitrate
is in large amount. It is reduced to nitrite in stomach
leading to the disease known as methaemoglobinaemia
This situation often lead to sickness or death in human
and ruminant especially in plants.

Presence of oxide in the atmosphere can lead to acid rain
or acid leach by atmospheric water vapour. Combination
of nitrogen (IV) oxide and nitrogen (VI) oxide to form
nitrogen (V) oxide at night is also a precursor reaction for
formation of tropospheric (lower atmosphere) nitric acid.

NO, + NO; ->N,05 at mght .......... 18
N,Os + H;0 > 2HNO; >H = +40KJ mo] 19
SULPHURCYCLE

Sulphur element is intr
oduced to the environm
; 15 1 ent
naturally. Man's activities had over the time, added more

Is through aerobic process reduces the

4

artificially. The atmospher:
pheri
as sulphur (IV) oxide (Soc)gfzgm of
»5) gas, whereas the h;drog al:ld-
form of sulphur exists as acig apde'nc
content like coal, vegetation crudrt: Ol-n
> i

sul
h

Su
and “th()s
C()m
lete.
Actions of anaerobic bacteria ;

1a in so|y;
the release of hydrogen sulphide (ﬁusu)on
the atmosphere from the earth. Th 2 Vg
oxidation o 'SOZ to SO,, washing dowp Ofsgftumedbyf
droplet or rain as acid back to earth or ogeyy, + by wey |
of the acid with some salts conver th:’ Interagtigy |
sulphates. The oceans are the maip g Sl‘{‘lPhUr fo
compounds. e tor g,

gas angd Sole"‘d lo|

Naturally, H,S is produced by acrobic bacillu ey

sea sprays like in the case of beach breeze which pm;“a' |
salty particulate sulphate. Volcanocs release both §0 :s;f
H,S. 1
Man's activities have also increased the emission of]
sulphur oxides to the atmosphere through combustion of
fossil fuel, coal, wood, petrol etc. automobile exhaus,
electric power generator. Sulphur s in the form of mineral
iron pyrites in coal whichis oxidized at high temperature. |

+ 450, .20

4FeS, + 70, —— 2Fe;0;

Iron pyrite Iron oxide

Problems of sulphur cycle
Sulphur IV oxide is pro _ o
atmospheric pollutant being one of the major consfl i
of photochemical smog. History was made1n Dece:ir ¥
1952 (Wilkins, 1954), when 2 fatal smog oclc;wmg
aggravatcd by extended temperaturc inversion

(77
12, 000 people dead in two months due to sev

A . : oisa complex
respiratory ailment. Photochem;cal. smog ol

mulat
meteorological phenomenon which is an acct
-various gaseous and particulate P . ationasel
pollutants in the SmOg cause resplr_at(?[f)ﬁlo L s
as obscure visibility. Also €¥¢ l(f)f:;cr onstity
caused by photochem:cal smog. xides ©
photochemical smog are ozonc(:j, ) |
ammonia, soot, methane, aldchyde, P

(PAN) etc.

bably most dangerous

OZONE CYCLE
Ozone (O,) Is an tion at
layer of thje atmosphere. 0zon® ft;r;f:; éen 10
initiated by photo dissociation @ isco

rays. The 0ZoD¢ ™ "4

high energy ultraviolet o 11 OXi6¢
to oxygen by reaction with o o arized thus-

lightening. The 0zon® cycleissu

: S
jmportant constitue® N
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§ D0 eeereeeeereeeeeeee 21
Joo— )
4 > 3(g) -ecereeeecteneinaians 22

0 ,+Oz ®
| Ozone

2NO () +vevvvviennnnnn.

[ NI(E]+ 020 R (® 23
! N0 —_— NO @t 0o (@) =vove-- 24
‘;IO; (g)+0(g) _,_———-———> 03 (g) .................... 25
s is equilibrium balance of ozone as a layer in the

mosphere  between its dissociation by NO and
|jyrmation through oxygen molecules. The ozone layer
{15 been doing the shielding of the earth from intense
f raviolet radiation from the sun.

i

|problems of Ozone cycle
“{Fistly any thing that hinders the availability of oxygen
Imolecules in the stratosphere may count on the ozone
‘|alnce. However, giving that the oxygen molecule is
; unstantly available, human activities have contributed
wmendously in depleting the ozone balance in the
imosphere (Liu, et al 1977). The hazards involved
“terefore are the exposure to ultraviolet radiation which
;ffeclg the eye causing keratocomjuctivities (cornea
ufection), skin reddening (erythema), and skin cancer.
Ubers are changes in visual parameter, acute respiratory
:E:Cardjovascglar diseases among others.
erz;gh“e (Liv, er al 1977). The hazards involved
" rethm the exposure to ultraviolet radiation which
iﬂfectio[,)e kciﬁe causing keratoconjuctivities (cornea
e :h reddening (erythema), and skin cancer.
Wlgrgi anges in visual parameter, acute respiratory
Ovascular diseases among others.

T

1 .
f C}‘lhe deplet‘OD_Of ozone layers, chlorofluorocarbon or
f. :F(Fregeti implicated. The CFC includes: Freons
f ede chemin- D) and CI,CF, (Freon 12). They are man-
oo, 5 cals used as refrigerants and propellants in
Uy Y €N The use especially as propellant

Oun
S Orabout 75% of emissions to the atmosphere.
N\

e ——

e
[ == -+
o

.............................

...............................

The deviation from equilibrium of the processes in the

ecologlcal_cy_cles mostly arises from interventio

human activities. Most of the activities are unavoidn b(l)f
and_ sometimes irreversible. The predisposing facmrsa X
their anthropogenic or natural control options 2re
therefore those of mitigation or minimization. The;Z

controls are often backed wi islati
ith legislation or ¢
resolutions. ¢ S

The fear of depletion of oxygen depletion are often
allayed by encouraging the flourishing of green plants
and' hence photosynthesis to return oxygen to the
environment. The oceanic oxygen depletion due to high
consumption of dissolve oxygen is also remedied by
reducing the amount of land-derived nutrients reaching
the rivers or ocean in runoff. This is achieved by
improving sewage treatment and reducing the amount of
fertilizers leaching intorivers. . ‘

Global warming due to the rising level of carbon (IV)
oxide in the atmosphere is tackled at a technological level
such that there is an efficient mixing mechanism where
ocean is able to take up the gas then precipitating it as
limestone and the design of abooster device for increased
plant growth (Bajah et al, 1992). Also there had been a
developed renewable energy standard equipment to
mitigate global warming (Woodwell, 1978).

In the recenttime particulate filter technologies have
been employed to serve as highly effective means of
eliminating particulate matter or soot particularly from

diese] exhaust. The accumulation of carbon (II) oxide n

the atmosphere is tackled by controlling the exposure
sources, ogserving strict personal hygiene procedure and

~ useofpersonal protective equipment and storage designs.

Controlling acid rain taken the form of use of market

incentives. In U.S for instancz, the l(}:onglrgegsa cf:tlillex?h:g
i i m under the 199V :
the o ot This calle or reduction in the sale 0

nt. This called for major! _
gigs?r?? geenerating facilities emitting sulphutrhgzg rgﬁgrel
SO, and oxides of Nitrogen NO,. These are

components of acidrain.

h
Nitrate pollution of river water can be_cotrtl]té(;g;i tltrllrt‘lorlll(%
the policies of restriction of river flown Jghir
arez?s These measures Were found to re
pollution (Istvan etal ,1991). y
cies
Photochemical smog c¢an be c_ontr_ollgd ;}\:rcouglilgto o
hich are technologically inclined e are
whic bons (HC oxides of r}Mogm oyer the
siiines trolled. This device €mp O
monitored and con c0 ilation

o v
installation of positive crankcase
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w cacs to control the major
he second control step was ta

technique on used and ne -
standards for HC and CU

sources of HC and N(.)x..T
establish exhaust emission
(Pitts JN.J 1997).

i rosol propellants have
likedban gl ﬁ}:k(é éz.nada :E‘ld l€Jnited Stlates
' s early as 1978. Montreal protocol as
Z;é}lrcrl]:él?r? 1390 ple)éged to stop all CFrC production by
year 2000. Technologically, installation of recoverng
and recycling units for CFCs from used refrigeration
systems and motor vehicle air conditions became an
important practice to control the venting of the CFCs into
the atmosphere. In addition, use of substitutes for CFC
have been developed and in use. These alternatives that
have low ozone depletion potential (ODP) refrigerant,
aerosol propellant and solvents include
hydrochloroflurocarbons (HCFCs) e.g. CF, CHCL,,
hydrofluorocarbon (HCFs) e.g. CF, CH,F, hydrocarbons
(HCs) e.g. butane, propane. The CFCs used as solvent can
be replaced with  water and steam in cleaning
applications (Johnston, 1992).

PROSPECTS FORA CLEANERENVIRONMENT
The rising wave of technological advances gives hope
that environmental protection is a possibility. When all
the controls are strictly applied, the normal ecological
order would prevail.

Advances in environmental protection havé brought in a
new concept of Green Chemistry. This newly fashioned
sustainable chemistry emerged about a decade ago. It is
the design, development and implementation of chemical
products and processes to reduce or eliminate the use and
generation of substances hazardous to human health and
environment. While environmental chemistry studies
chemical and biochemical phenomena that occur in
natural places, Green chemistry seeks to reduce potential
pollution at source (Ryoji, 2005). -
environment. While environmental chemistry studies
chemical and biochemical phenomena that occur in
natural places, Green chemistry seeks to reduce potential
pollution at source (Ryoji ,2005). ' '

Legislations L1 .
been enforced in countries

Thq principles of green chemistry are to; prevent waste
design safer chemicals and product, design less
hazar_dous chemical synthesis, use safer solvents and
reactions condition, increases energy efficiency, desi

chem_xcals and products to degrade after use an;llyzcgilri
real time to prevent pollution and minimize p,ootcntial for
accident. The green chemistry ability to tackle

N., 2005).

peting liquid CO,

l'ylwash. The thrust js
: €velopments area ys;j

green chemistry ¢o . using the

supercritical carbon (“l}g:em. These are the yse of

b oxide as green soly
hydrogen peroxide for clean oxidation ancﬂtﬁ: ?xusfaoui'
o

hydroge}rll in asymmoctric Synthesjs. g
green chemistry are supercriticy| WXamp €5 of gy
water reactions and dry medj, reactiq e Olidati(? Plieg

ns. na o
One of the major €nvironmen 1
concept of green chemistry could bI;O
gas flaring. A gas flare is'a cp; e . C Inclyg
design found on oil wells or oil n_ysor e :
chemical plants and landfills usegd Py

unwanted gas (John.,1985. Miltop 200§0rD m
" Day:

Recent‘]y, under the Kyoto treaty, 5o vid,, 2006)
countrics garbage collecting companjes r‘l‘g Qevelopip,
bonus for installing bumning chimneys fo, E;]Ved

gas produced at their land fills, this v, t; ¢ Methyp,
reaches the atmosphere. After the bum)i/n Chane
converted to heat, water, and carbon 1\%’ this gag i
according to the third assessment report of[n:) )ude_ ang
Qovemmental panel on climatic change (IPCC)emammal
is 25 times a more powerful green hoyse gas th;[rln o
IV oxide. Effort to bumn methane is towards (cjarbon
green house effect. | e

lllti()n
“ﬁ
applicable iel'e the

Green chemistry approach to this is manifested in the
recent development of fuel cell in Japan (Tomita et 4]

2008). This cell can convert methane to methanol, which
is a very useful fuel, at moderate temperatures. By this

way, the question of green house effect due to methane is
completely ruled out.

Desertification problem can be summed up as the process
which converts productive land into non-productive
desert, due to poor land management policies. Over the
time, attempts were made in curbing over-grazing by
legislation and policies. Desertification reduces greatly
the ability of land to support life. One of the area of focus
of green chemistry is the use of greener synthetic pathway

‘(Paul and John., 1998), introduced greener feed stocks
- that are innocuous or renewable such as biomass and

This served as alternative instead of
excessive over gazing by animals. .

that are innocuous or renewable such as biomass and
natural oils. This served as altenative instead of

excessive over gazing by animals.

natural oils.

Similarly, the problem of deforestation could al?Ongfx
tackled from the green chemistry angle. Deforcstatl(; .
the real sense is not only conversion of forest tl?ty ;
forest but also degradation that reduces forest gu2 r\;ices
density and structure of trees, the ecologica! Z?es an
supplied, biomass of plants and animals, 1_hc Speultima
genetic diversities. Reforestation goal 13 thec rience,
goal of green chemistry. Going by Chinese . Janted 3t
deliberate action plan can be made to get t_rez goliday-

particular rate; daily, weekly oreven plantatio

a
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USION
. anrjn(;ﬁtal spheres: atmosphere, h
¢ eavir here interaction is analogous to a chemica]
and l:lh;’lsoze functional components are cross-linkeq.
ph S[ H‘I’] ecologic cycles cutacross thege phases.
Thus,
: ising from obstruction of t
he lzsuszﬁgslsn\%ays by which th_e as
el arrested. The problem which j
wlﬂdbe s, photochemical smog, nitr.
dep lﬁl?;;é global warming and
e f)bile, emissions, desertificati
S:tfgrrzstation tomention but few:,

he natura] balance

nclude ozope layer
ate pollution, acid
green house effect,

Methods of control or mitiggtion could ta
ndying the pattern by v\{lnch_ the prob]
: king plans in opposite direction. Exam
ﬂzssive tree planting_ policie_s for

Accepting the lesser evil of burmng the
landfills chimney to carbon IV oxide. T
clectof the latter 25 times of less effect th

ke the form of
€ms arise ang
ple of this is the
deforestation.
methane gas in
he green house
anthe former.

The green chemistry a
by redesigning the chemicals,

chimney of landfills. This is to reduce gr
msing from both methane and car
Methanol can therefore, be positive]

Wlervention for their

tomectiong, Hence, environmental protections from

05 are possible applying appropriate control
Teasures sych as- legislations, policies and technologies.
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