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THE first UM Contereive on Human Environment 1
Stockhoim in 1972 proclaimed that:

“A point has been reached in history when we must
shape owr actions throughout the world with a

woge prudent care tor their cnvironunental
consequences.  Through ignorance or mdifference
we can do massive and irreversible harm to Lhe
gatthly environment on which ourlife and well-being
depend.  Conversely, through fuller knowledge and
wiser action, we can achieve for oursclves

and our posterity a better Life in an environment
more in keeping with human needs und hopes.

These ate broad vistas for the enhancement of
environmental quality and creation ol a good life.
What is neoded is an enthusiastic but calm state

of mind and intense but orderly work.

For the purpose of attaining freedom in the world of
nature man must use knowledge to build,

in colleboration with nature, a betfer enviroument.

o defend and improve the human environment for
present and Niture generations has become un
imperative goal Ter mankind - a woal to be
pursued topother with, and i harmony with the
established and fundamental goals of peace and
social development™

Voday, there are approximately lour million
formudated chemicals available, The demand and
expectation fora betier quality ol Tife calls Tor an
merease in the nuntber of chemicals produced as well
as increased mobilization of naturally occurting substanees.
Plenee many a thousand new chemicals are produced
cvery yoar and these are discharged into the
cnvironment at loast In Lrace quantitics.

For many other chemicals; ngw uses are found which
subsequently may inceeise their lovels in the environment.
Dopensding on the product ion and usc ol chemicals,

there may be a time lag of ten Lo lifty years

or more before they show their eavirenmental sighificance.
Each cnvironmental chemical substance behayes
dilerently in the envirenment so that there 5 not one
problem, but a series of problems for potential environ-
mental chemicals.

Activitics of man in geaeral will always
bave an impact on the eavironment. A study of the
changes and eliects ol the natural en vironment is 4 major
(ask and involves many a discipline.  These studies
willinclude a large amount of data on the chemical
characteristics of the environment.  Those on the
quality of air and quality of water will show the trend of
envitonnental quality changes, related to man’s activities.

The offect of chemicals on human hcaiih
depends on the physical and chemical properties
of the pollutants, on the frequency, duration, level and
rate of cxposure, absorption and tansformation
(by metabolism in the organisim} and on the capacity ol
the human organism to resist.  Pollutants may entes the
body by inhalation, ingestion or through the skin and
mucous membranes. The mede of entry determines
to some extent the degree of retention and absarption
in the organisn.

The chemical composition and biologial
availability of pellutants may change m thew pastaze
through environmental media; they may be degraded
to less toxic substances or may be tansformed into mere
{oxiconcs; they may accumulate in certain aquatic
organisms and build up concentrations which
arc many thousand times higher than those found
polluted water.  They may be eliminated from the
waler by various physical processes such as sedimentation
and adsorption; 0 the atr they may form
secondary pollutants, for example, by photochemical
reactions between oxwdes of nitrogen and hydrocarbons
ewmitted from motor vehicle exhausts,  An undsrstanding
of the enviremmental transformations of
pallutants is of great importance in Aasessing the
hazards to man and in planning control measures.
The new discipline, environmental chemistry, is eoncorped
with these problems.

The function of the Envirommental Cheniet 1 1o
detect, estimate and provide guidance to control
poisonous, hazardous, and potentiafly toxic materials
which find their way o the environment.,

Further, he may also have 1o evaluate the potent 1ai
hazards of known chemicals with greater utilization

and new chemicals for which exiensive uses may be found
inthefuture. Theimportance ofthe knowledge of chemical
science for the purpose ol the climinution of
cnvironnental hazards has another aspect Noi readily
ween.  Often the true hwzards are noft recognised

antil complete analysis has becn made.

The principal manmade sources ol atmospher
pollution are duc to the combustion ol fuel in
stationary sources such as industrial processes and the
mobile sources such as motor vehicles.  Alr
pollution 15 the result of the discharge into the
atmosphere of foreign gases, vapours, droplets and
particles, or of excessive amounts of normal constitusnis
such as carbon dioxide and suspended part icolate matter
by the burning of fossilfuels. The concenirations of
poliutants at gro und level, or rather at Tung level,



arg what matters in health rolated studies.

The degree

of air pollution is often reported in terms of

soncentration of smoke and sulphur dioxide,

two of the

commonest pollutants suspected of having il effects;
smoke s produced as a result of mtomplerc combustion
of fuel, und sulphur diexide from burning sulphur-
contaiing impuu'u'w commonly found in hcaw fuel oils.
Smoke and sulphur dioxide are bul indices of “pollution
which are In fact a highly compiux mixture of

many different kinds of particles floating in many gases,
some of which in high concentrations are irtitant and

1OXIC,
natiglly

Dust is of nataral or industrial origin and
formed by disintogration  procosses.

During the time these particies are suspended

i air they are

known as acrosols.
au m,flutﬁms only when in aeresol forn.
particulate poellutants arc very small,

These parlicles are
Most of the
\\Hl remain

airborne almost indelinitely and can reach the Jungs
These particles have an enormous sirface arca per umr
s on these surfaces gases may be absorbed and

x.,.z,un:d inty the lung.

Some of these narticles

arc acldic

and irritant and may even be involved in causing chironic

hyonehits.

Adr pollutants also aggravate the

condition of patients with chronie lung diseascs.

Major air pollutantseimnitted into the

Prstedd i Table 1.

atmwosphele are

Some of thess pollutants are directly
sanitted nto the stinosplere as
and age called the primary pollutan!'
seceadary pollutants, are generated as

csult of ma’s aetivities
The others, called
a result of

atmospheric reactions: photo-chemical, catalytic, oxidative

o hideolytic.

Particulate pollutants may also parlicipate

in the forpation of secondary particulate pollutants.
Soiye particles are also farmed {rom gascous

pollutants as a

lable 1:
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Halogenated Compounds

Peroxyacoivi

result of chemical reactions,

Major Peimary and Secondavy Air Poliutants

Suspended Particulste matter

Taorganic
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Tluorides

4, Be, Hyg, ete

Mitrates, Sulphates, Phosp-

Ashastos hutes
Mincral Pusts
(&iltcates, Silica, oo

Organic
Polycyclic Organics
Oxygenated Compounds

Pesticides

Water is considered polluted vwhen it is altered In
compositien of cond 11*1" g0 thal it bk&tnmn less

suitable for any or all of the functions and purposes for
which it would be suit ablo 1y its nal Uluf el.d a.
The term contamination denotes impairment of waley
quality by chemical or bacterial pollution to a ('cu"ﬁ: that
creates an actual health hazard (o publichealith through
poisoning or spread of discase.

Water pollution is olien caused by the indiseriminate
disposal ¢f wastes into the water bodies, by
deliberate spread of synthetic chemicals on fand 1o
increase crop yiclds and the application of chemical
fertilizers, and pesticides for the control of undesirable
organisms such as aquaiic weeds, inscets and molnses.

In the thivd world countrics, domestic wastes form
the major proportion ¢l polluling milerials entering
receiving waters.  Thas is meinly duc o the fact that the
wastes mumupdl or otherwise are largely untreated.,
Some of these wastes are copabic of contamingl ng
water bodies with biclogica) poellutants.  Such poJ_IU!,am&
associated with contaminaticn ol waler are:

(@) Pathogenic Bacteria which include agents causing
discases suuh as cholera, typhotd, d\'»'cmf‘ry and
enteric infections particulerly i dtizens of third world
communitics, (&) the enteroviruses, Lhe viruses of

ol infectious hepatitic, and the iruses supposed o account
for the outbreaks of diarrhesal and upper respiralory
diseases, () Protozoans such as cysts ol

Entamoeba fistolytica, the agent of !m(}hll]h” amoebiagis
and Giardia and () Helminths - cggs of

Ancrlostoma duodenale (hookworim), Ascaris [ninbriceides
(roundwornn),  Tricluris (richira \mupx_\mm) Hyuieno
lepisnana (dwarl tapeworm) and  1acnic soffuin (pig (ape-
WOorm).

Domestic and municipal woste contain decomposable

organic matter that exerts a demand on the wvailuble
{ree dissolved oxygen of the reccivipg walcrs.

The significance of organic piaties is thal it can be
oxidised biologicailv during which process more hactera
are pmduacd along wnh the productjon of cuergy-

The aerobic bucteria utilize the free oxygen in The watet
lor the biochemical (‘r_/\td.dllml of polluting erganie

matter to produce carben dioxide, nitrates. sulphates,
phospliaies and water as end pr oducts. Jn the

ahsence of free ox . the anacrobic bacteria utilize the
oxyeen contained in the chemical compounds L owaier.
The end products of this anagrobic process are
melhane, ammonia, hydrogen su ;phmo and carbon
dioside. Tous such as sodium, potassium, cajeium,
manganese, ammonium, chlor ldpj nitrate, mmm,
bicarbonate, sulphatcandp I\os';‘hul arethe main MNOIEANG
copstituents of domestic and mupicipal waste walers.

The cflect of oxygen depletion is a form of indirect LOXicity,
Surface active agentssuch us syathetic deiergents and ol
which interfere with the transfer of oxygen into
solution at the m “water interface, and “chemical
raducing agents which exerf on immediate oxygen demiand
also @ontnbutc to oxyged depletion of water bodies.

Treatment plant efiluents, will be less polluting than
raw sewage, the ex ull dcpuldmg on the efficiency or



degrec of treatment, howsever, for lurgs communities it
my sOlbe a sigmificant burden on recetving water.
Maost of the cities 1y the developed countrics have
madequate sewerage and most waste materials will find
theiv way into surface or underground waters,

Fhe discharge of signilicant quantitics of oxic
niterials nto a receiviag water make 1t unfit for water
supply and recreational purposes and have a marked etfect
on the ora and fauna pmscnl. Examples of
chemicals often involved are: hexavalent chromium from
fanuing or plating processes cv;midc from metal finishing
and DLSUU(ILb from (mJquLuw and 1o the use in
control of discase vectors.  Acids and alkalis are often
[cibal to plantand animal lfe 1 a stream if the pi
is too far removed from neutral.

The production of wastes by industry is inevilable,
Industry takes raw materials, processes them to yield
usetul products, and s el with solid and liquid residue
Yor which it has no cconomic use.  The disposal of wastes
withoul causing harm or nuisance is difficult, but the
responsibility Tor the sale disposal should be that of the
factory concerncd. Disposal of solid waste by tipping
must contirm e the pollution requirements for the preven-
tion of pollution of underground water - —even il pollution
fromatipis only leared, one must be fully informed of
the constituents and characteristics of the waste and of
any changes that may occur.

fndustrial wastes can be divided into categories
according to the type of industry involved, for example:

| Effluents fron the food industrics, such a3
cannuing, brewing, dairy and agricultural products,
meat prepars ation and processing, cte.

o DAfluents frony textile, leather and paper
mdustries, mchiding synthetic raw material

precessing.

3o Efftuents from the fuel processing ndustrics.
eluding o) relinmyg and coal carbonization,

1

gas reforming, cte.

4. Effhwents lress chenneal md t
production ol fertilizers, pesti
pharmaceuticals, etc.
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Efffuents from ongineering works ucluding
wlectronics manufacture, metal Tmishing,
ransport mamtenance, ete.

Food industry wastes ave sunilar ih Ve Lo
domestic sewage, consisting mainly of nie nrsiter m
suspended, LOU()ldo\] and  dissolved H,Jl.?.\, bt often of
much greater concentration.  Typicul excmiples of this
Lype of waste causing problems ip vitvious countries
are pracessing of sugar canc, tapicca and palm 01l
from dairies or milk reconsiitution plants: from
brewerics, distilleries and sofr drinks botthing plants;
from fruirand vegetables canning and fish freezimg planis
These wastes are amenable {o treaunent using the sahic
processes compionly applicd to domestic sewage and can
be treated m admixture with sewage v municipal phinis,

The effluents trom the texttle, leathar wnd papor
industries are also ofien wmpuscd mainly of degr: dxHr
organic matter and can be treated like domestic sewa e,
However, chemical Lreatmoent processes are sometimes
necessary (o remove particulas constituents helore
discharge or further treatiment for instance,
dyes and pigments may have 1o be removed from toxtils
finishing wastes or chromium for i tanning efffuents.

Wastes from the remainng categorics of industrics
make up the bulk of difficolt-to-treat and toxic
effluents.  The simplest and cheapest way of disposing
of thom is usually In admixivre with sewage it sufficieny
dilution exists.  Sometimes it is necessary to have
censiderable pretreatment even bolore dhischarec tow
sewer.  In developing countries. Lhe position 15 made
worse by the fact that smallscale industrics are Tay moie
common than large industrial works and that these
industries are notalways Tocated in tie same arca Lo take
advantage ol communal treatment facilities.
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