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Environmental obligations ~f paper industry
JAIN, GYAN CHANDRA·

Use of Paper and Paper Products is liighly 'linked
with cultural and Economic Developments of a Coun-
try. We receive messages on Paper in Books,' Maga-
zines, Computer listing and invoices etc. We use
Paper to pack, transport and ~isplay products ranging
from bread, tea, soap, butterv.salt, pulsesand drinks
to furniture fertilizers and cement etc We prefer to, . - .: \"

buy food products packed in paper packings and prefer
using napkins, towels arid tissues made from wood
fibres.

In 1987, the world populatiou usedover 21S mill-
ion tons paper and paper board products and all
estimates show that paper consumption is going to in-
crease in the foreseable future.

With the increasing trend in consumption of paper
our concern and awareness over the environmental
situation is also growing rapidly. This concern not
any longer limited socially or geographically but shared
by virtually all people on the earth. The recent survey
indicated a significant and wide environmental concern
in most of the countries in the world.

ENVIRONMENTAL POLLUTION PROBLEMS

Environmental pollution is one' of the major pr?-
blems which mankind is facing today due to rapid
Industrialisation, Urbanisation and rise in living stan-
dards in general. Natural water resources, atmosphere
and land have been seriously effected due to over ex-
ploitation of natural resources and, increasing genera-
tion of waste. Paper consumes huge amount of natural
raw materials, such, as forest products, agricultural
res iduces, coal, lime, dyes,' chemicals and water etc.
During' the various .manufacturing' operations, huge,
volume of liquid, gaseous and solid wastes are dischar-
ged in environment causing serious problems.

Paper Industry; is among 20' highly polluting Ind-
ustries in our country. There are 288 Paper and Pulp
units with an annual installed capacity of 2'~ million
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tons. Large integrated Paper Mills utilise Bamboo,
Wood and Waste paper as raw materials and are based
on Kraft pulping process. There is only one Mill which
is using Sulphite pulping process. Small and Medium
size paper Mills utilise rice and wheat straw.grasses, Jute
sticks, hassians and waste paper etc., as raw materials
and use soda pulping process. The small and medium
paeer MilIsdo not have any chemical recovery system..
Newsprint' Mills utilise 20-25%, chemical pulp, and
75-80% mechanical' pulp, manufactured by Thermo Mec-
hanical 'pulping process and use Hardwood, Bamboo,
Eta Reed and Bagasse as raw materials. Bleaching
sequence followed by different Mills is CEHH or CEH
or HYPOCHLORITE Bleaching.

Envlronmentalpollution for Pulpand Paper Ind-
ustry had been a matter of great ,concern. During
making of Pulp and Paper, large' volume of solid,
liquid and gaseous wastes.are discharged into the en-
vironment at various st ages starting from the raw
materials procurement to finish product despatch. i

A continued successful development of the Paper
Industry requires better product performance and better
characteristics than competing products or systems.iIn
the evaluation of performance, environmental criteria
have already been introduced and it seems likely that
will play an increasingly important part in the future.
It is necessary that all social and Industrial activities
have tobe compatible with environmental requirements •
Paper Industry has a basic advantage as it -usesrene-

'wable raw materials and its products-can be recycled.
The production process for Pulp 'and Paper Industry
can, however, have a serious impact on environment,
if proper measures are not taken. To stay competitive,
the Paper Industry, therefore, must adoptenvi-
ronmental managemental in the broad sense,

• Director. Papchem, Consultants,
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Bombay-400 049
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In many 'applications, paper products compete
with many other materials or systems available in the
market. Therefore, we see constant developments
towards improved product quality and a more efficient
production process. It should be borne in -mind that
prerequisite and environmental consequences vary for
different products, production units and geographcial
areas. Many companies have already embarked on
more or less complete environmental programmes,
depending upon their size and specific requirements.

MAJOR ENVIRONMENTAL ISSUES:

. Quite recently; distinguished environmental scient-
ists have made a list of what they regarded as the most
pressing environmental issues They also considered
developments which will be there upto the year 2000
in their studies. From the paper industry standpoint
the study highlights several key issues. It invisages
sustained yield of the raw material, and in the long run
to organise for ·more regrowth of Wood, Bamboo as
raw materials than it is consumed by Paper Industry.
Another important issue which has been high lighted
is that of tropical rain-forest. In these areas, Industry
must help to protect the rain forests by organising its
wood supply from plantations. For the establishment
of plantations, rain forest areas must be avoided.

Air pollution in the form of Sulphur-dioxide,
Nitrogenoxides and Hvdrocarbons can exert detri-
mental affects on forest and thereby threaten and make
more costly raw material base ofthe Industry. Due
to the great importance of this issue, for the raw mater-
ial supplies, Industry must be prepared to comply with
increasingly stringent requirement.

Chlorinated organic material is formed when
chemical pulp is bleached with Chlorine, hypochlorite
or chlorine dioxide. Thill material is then discharged
with the bleached plant effluent. The discharge of
Chlorinated material from a conventional bleaching
plant for sulphate pulp, is atleast 8~10 kg. per ton, as
TOCL. By introducing oxygen bleaching and efficient
biological treatment of the effluent, discharges down to
3-4 Kg TOCL per ton can be achieved. Develop~ent
today is towards combining a modified cook wi th the
Oxygen bleaching and modified final bleaching to reach
a very low discharge value.
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Risk chemicals include organic and inorganic
compounds had elements which are toxic in nature and
in certain cases degrade slowly in the environment.
For the pulp and paper Industry, the discharge of
Chlorinated material from the bleaching of chemical
pulp; belongs'to this category as well as sludge from
drinking operations. Additives used by the Industry
also belong to this category.

••For most of these issues, knowledge andtechno-
logy is: available to plan and initiate programmes to
gain a high environmental acceptance and compatibility.
Knowledge and Technology has reached a high level,
but it is still under development,

Some .ofthe problems, which are faced during raw
material procurement, during manufacture and during
consumption, are as under :

•

During raw material procurement, Mills usually
have to do operations .which include (a) cutting (b)
barking (c) removal of leaves and (d) cutting, branches
of the trees which generate solid wastes, responsible
for upsetting ecological balances. The above are faced
during cutting and procurement of Bamboo and Wood.
Solid wastes from lime stone query and coal produc-
tion, Iime production" from rotary kiln etc; emit dust
which is a big health hazard, which results in Asthama,
lung infection and nasal infection.

During manufacture; inside the plant,significant
quantities of waste in the form of solid, liquid and
gaseous as well are generated causing serious pollution
of water, air and eco-system. Other factors, causing

. environmental detoriation inside the factory premises,
are thermal stresses due to an excessive heat and humi-
dity and noise as well.

Paper Industry is a major consumer of process
water. About 200-250 mS of waste water per ton of
paper is discharged having high BOD, COD, PH, Solid
contents, colour and foam. In our country, the dis-
charged water from paper mills is having 50,kgof

. BOD per ton of paper equivalent to that of 1000 people
per day.

•

'.The details' of'contaminates,' generated' from differ-
ent categories of paper mill in India are as under:"
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(flnll:atTIePsl~I'inte!;rMqd gt~dBlbn~ 1;Q4.narn~ and
Hardwood : Suspend,eOlI:Sqli~ILlOa.150"'LBOD

f':;,AP:~@!f j9.p~J;li~,Q7~9:9,rr:I", ;nUl rl";; :din'] i; I.

(~l?N~wtpHfflIMml{:ill.StiSpended sOlIds1~0400,'BOIY)
LOl;5()r.d~lcaOD'lJ4).i140,' i'."'!! UiJI 'CT'P""/ .wi j

, .cHlrn '-lflLfr} ~. Lr/)i':- ;,;'~r i.~rd:jd ~'lf):.,t·~r :l'.:.;H~j!"~;~'l()

(3) Small 'Paper Mills, based" on agncultural residuces>
Suspended soHns ,1.()O-it50V ~Olb; MkJ~7ij;;COlDl
40()"IOOO. ': t : iJ:'!l"';;i' I:') ,,'1'

(4) Small Paper Mill\, ~b~~~d;;iil~kstephpe\-zi/"'~\i'S'-l
pended solids 50-90~,l,~tjn~Q~;4o~"cbD:'t~:(~O~of, ~!

( .'U {,rl,~t"'. t.J f,t "Ie·." ..•, [(,Ii

Pollution due to sma:IT('papef1miHs'tiased;oif" agd ..'
cultural residue is' more serf8~ as;:te~dv'ery'()Nliertiicals:;
for these Mills is still a bigCiprMJleih: l11illi lili'oSt oNne;
Mills are not having a recovery' syStetrt'.LlqNbbnaUy'a/
30 TPD small paper mill, based"orfttgtiai:ittuHl ~~UJri~;!
will have a BOD load equiva'le'nt;::totOb rPI:F~a+~e
integrated mill, as the integrated rrlHkaiie'i~~1bgibllem'i-i
cal recovery system. ' .- ,

•

Increased use of paper, paper ,bOare<Ja.miNneWsprint
has resulted in increased waste paper generati6h'froh1'

. various sources. Recovery of wastep~~r,an!i f waste
paper products is hardly 20-25% in'9ur;90\.tIlt~Y "as"
compared to 40-50% in advanced ~?:~AW~S~i...1.'h~l
necessiates urgent need to have better :~p',:e.lticiell,t,
utilisation of waste paper, which will heJpJ¥$Q.l¥l~g,
many inherent problems arising from wa,s.t~'il'~p,el"
contamination. i ,ii I,i,

Various environmental protection. measures ~hciud~,
., : 'J • '>. 'f.' ,,~

water pollution control, air pollution control, sand:
waste treatment and noise pollution control. :

WATER POLLUTION

Paper Industry probably consumes a large volume
of water per unit of consumer goods produced. The'i
entire process of Paper making, right from the washing,
of fibrous materials to the drying of sheet of paper,
depends upon water in some form or other and since
the end product is practically free from water (5/7%
max. moisture is there in finished paper) all the water
consumed in pulp and paper making process, reappears
as waste water. In our country, about 200-350m8 of
fresh water is consumed per ton of paper produced,
resulting in about 200-250m3 effluent per ton of paper.
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.The modern trend in paper ,~lld-P~Jp!Jn(lu~tri.es.ts 10-,
wards "Zero Effluent Discharge" Compared to this,
efth1ent :discharge: in.our cd~(ltinjpap{jtj tridustry
is·a'bIl9rmaUr-bigh'. ..This: not fruil~'(!POUb1e~ltmr [rwal~
resourcesto.a high degree lilt' ,alsoi bffeots,:the:eeol1dmW
of the paper.mllls.and p,6sea,III,pr~nrfbrlhe'treamtlmtt
of,the,'lafge/qU&tititiesofemu~jl"'L ','"il id '! ref! f')t~:\

rf~/):,. /-1" In':)!f~11<11 I \t'

As,~ost<?f,,~>'ur waterrF~quw~~ ')~r~:!F~~r in btl1~
fQTplof. dyet~ or strel.\JUs~.}~~~;g~~,IR~U¥.~~4)by,,),SURl)l
dischl.lT~e"?al)ingjt uqfi~ fO~i~~WJ1Wu~pn~~m~i9~~,1T .

fnthe deveIJpedtount'rlesgrJr.'tHi'WoHa, ";s-ilc~~st
usA, the water i poliutibn tate 'froffi'pll\p ''!ti~"Pap~;:c
Mills. iS6f theoider:' M7MiiHbh l GatI8iis ';,~r'i day';1
\Vh,ere as . the ,'sa~e.in IntI~ -"I i~ appfb){lm'aieIy:' ~~~
Million Gallons 'per day, ~whbn"i:iuPtbHit Pt.perp;r~-;
~'ucti~h'in'_!h~year ,1~8~'is'oriiX' t.[8·n¥iWi~ii:>1r1fi1~·.as'
against 60 Mmi6fi Tonsofpapet'pfooU&iohin'yS~.'

·;1,' I ' .•' .l;tl/ d:l!l 'r: 1 rr~;,:~:-..)d,:,[f

A good C wat~TJUaQa~~n..t :..il!' "¥iti} ,(g,; (,C;cqD;QntYJ
of a mill. Cost of effluent treatment itself is about
ru;;8t)V~~f'tbnor'R~:iV': pet~g of BOn r,etnoVbd in,
a' tOOJ1'PD; M'it1!)'RedriCti&1 ;In !Water constimpifbn'
~'abOOt"1(J.;..:20niapert6h! dP:Piiper-'WiMres~ltin 's'a~ing:
of about;; RSi,s 2;5.:........:4.5Iakli-per'amitmtL By "recycl.i.!
iiJgmaxirlmm amouht 6ffif>a~k'Wat~r, '"itlttodtidtion' '-dP
control'.rne~res;8:ird:techiibJogical ehaitges,\it i~'P0ssi"-
hie ~o ri1jnitntse;waterc6nsUjhpti~n to avcrylowileveL,
This of courserequf~e8'petl>Uitat',tra.irlint aftd' Properly',
planned development. programme, /~n?_, ar<{u~i~~ ~~\
awareness of pollution problems amongst· ali 'ttie
w;~~Jpl1-8pqr~~mdil}Jp.~·mjll!. Some. of ,th,<t in-plant
CQn,tlol ,D}~~?rejl:J9,J;.cgn-t~~Wn~,ppllfti on a~e.' ,(a) :M:a~.
recycU~of q~k wat~r*t 'Vario~~stages. (b) R~cYSlillg,
of condensate by strict monitoring (c) Plugging. all tb~
possible leakages point from the pump glands and
v~lv,es,:Ripelil!e,e~y. ,(4) ~9·nitQJI~ng,and .~eterin,g the
wat~.r<rRn~~Wp~\O,llw.. d,i1fe~~tsta&es~(e) U.se,of,back
water in waste Paper and pulp system and (1) Good
housekeeping. ' ' "

Some of the ttchnofogjcalchanges which should
be ip.cor~rateptQ, cut down pollution. are. :.

(a) 9~gell. bleachipg/chloriJ?e dioxidebleaching, 1

(b) Use of Anthraquinone and lower sulphur high-
yield pulping process.

(c) Modification of bleaching sequence to eliminate
caustic extraction stage. and , .,-
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(d) Total recycle concept.

The effluent should be treated in primary system
for removal of suspended solids and in secondary sys-
tem for removal of dissolved solids and adsorption for
removal of colouring material. The most common
practice is to have aerated lagoons and follow activated
sludge. treatment system for removal of dissolved
solids. During recent years, anaerobic treatment has
received considerable interest due to low power con-
sumption, lower nutrient demand and low generation
of sludge,in developing countries. Landapplication
of Industrial effluent is verv common and ! is very pro- .
missing for ecological and ~onomic reasons. The land
application system involves irrigation, infilteration,
percolation and over land flow. Sandy soils give
highest percolation, loamy soils are suitable for irriga-
tion and clay loams for over land. flow. The rate of
application vary with soil, conditions, type of crops,
climatic conditions and effluent quality.

In our country, many of the integrated Pulp and
Paper Mills are having primary and secondary treat-
ment systems. Some of the Mills are in the process of
implementating these systems whereever they don't
exist. However, the situation in small and medium
size Mills, based on agriculture residues, is very alar-
ming due to lack of recovery systems, and many mills
are not having full fledged treatment system.

AIR POLLUTION

Air pollution control measures include inplant
control measures, process modifications and external
control measures as well. Some such control measures
are:

(a) Minimisation of dust generation in Chipper house
by spraying water on Bamboo/Wood and Chips.

(b) Controlled discharge of digestors.

(c) Proper care in chlorine handling.

(d) Maintaining low sulphidity in cooking liquor &

(e) Proper ventilation and providing exhaust fans at
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various dust generating points, such as lime and
talcum handling plants.

Air pollution control measures are yet to be given
due to consideration in our country. However, Aera-
tion, ventury scrubbing, Electrostatic precipitation and
condensation etc. are being practiced by many mills.

FUTURE ENVIRONMENTAL NEEDS:
The environmental pollution control measures are

very expensive and many Mills find it very difficult to
use them due to poor financial condition. However,
with adoption· of MINAS and rising public concern
over environmental pollution, the mills have to go in
for short term and long term pollution control progra-
mmes. Pollution control measures are a social respon-
sibility. In plant control measures and good house-
keeping, proper ventilation, effective safety measures
and proper training of concerned persons, will go a
long way in eliminating environmental hazards. Good
water management, effective waste. recycling and pro-
perly modified process improve the atmospheric condi-
tions as a whole and will improve the economy of the
operations.

To make a complete environmental evaluation of
a product, it is necessary to consider the entire product
life cycle from raw material extraction to final disposal
stage or recycle of the product. The ideal product can
efficiently be recycled at a low cost but if it cannot, it
should have safe disposal characteristics or be able to
add fuel value in refuse burning. An attempt to iden-
tify the future environmental needs of the Pulp and
Paper Industry should start with product life cycle.
Technology is rapidly developed and implemented to
bring down the emisson from the production and con-
verting units to a very low and safe level. In Industry
we have to be prepared to accept stringent environ-
mental requirements as the public awareness is increas-
ing day by day.

•

•
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