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ABSTRACT
Twen ty high ly poll uti ng i ndu st ri es have been not i i i ed by the
Central Government as falling within the purview of indust-
rial licensing. One of these is paper, pulp and newsprint.
Environment!Protection}Act 1986 with comprehensive measures
to prot ec t the env i ronmen t has been b r ough t in t 0 force as
tribute to the memory of the late Prime Minister Indira Gandhi,
who pioneered the movement for environmental protection in
the country. Paper industry is capital intensive. Return on
the investment is very low. There are constraints i n=imp lemen t=
ing full treatment system like equipment, technology, non~
availability of power and water etc. In this paper pollutants
in air, water and sol id base of paper industry are discussed.
poll uti on eb e-t emen t mea sures are a 1so suggest ed. Part i cu l ar
stress is given for liquid effluent pollution and abatement
measures for the same are discussed.

Secondary treatment is not practicable within reasonable cost
as volume of water used in high and BOD concentration is low.
Clause 17 of Water(Prevention & Control of Po l Lu t i on lAct , 1974
describes clearly the functions of the State B~ard. Sub-clause
IJ I clearly mentions that one of the functions of the State '

Board is to evolve efficient methods of disposal of sewage
and trade effluent s on land as-ca r-e necessary on account of the
predominant conditions of scant stream flows that do not pro-
vide for major part of' the year the minimum degree of dilution.

Th i s paper conclusively proves tha t pulp and paper mi 11 ei i l u»
ent can be successfully employed continuously on land for
irrigation within reasonable cost and simultaneously abat·-
ing p.ollution totally. Practical trials for several. years
conducted by MIS Amlai Paper Mills, J.K.Paper Mills and
Seshasayee Paper Mills are cited. Pollution abatement
measures in MIS Seshasayee Paper & Boards Ltd., Tamil
Nadu are discussed detail.

INTRODUCTION
·Pollution is an unavoidable evil of industrialisation. Every indu-

stry directly or indirectly, in one form or the other,. po l Iu.t e s the en-

vironment. To think of an absolut~pollution-freeindustrialisation

atleast on the basis of up to date technology is-a fool's paradi-se.

~-Executive Director,Seshasayee Paper & Boards Limited.
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POLLUTION ABATEMENT VERSUS CAPITAL REQUIREMENTS

Pollution control is a devel~ping technology. It needs capital
with practically no return on t nv e s t men t , No one can think of clos-

ing down the industry to control or avoid pollution nor can the ind-

ustry be allowed to indiscriminately play with the nation's health &
the life of aquatic fauna. On the other hand, just because the env-

i ronmental condi t ions are to be maintained, the impact on financial

resources cannot be ignored. Both the health and economy of the na-

tion are equally important and by supporting one, the other cannot
be ove r l ook ed ,

RECYCLING WASTE PRODUCTS WILL REDUCE POLLUTION ABATEMENT COSTS,

Environmental protection may not always prove a cost escalation
phenomenon from the long-term point I"'If view. Quite often, the meas-

ures towards environmental protection may yield good result and even

add to the revenues of an industrial undertaking, especially when va-

luable materials are retrived from wastes. These retrieved materials
can well be recycled into use.

CONSTRAINTS
Age of Industrial Units

Old industrial units, however, suffer from several structural dis-

advantage and. are not, therefore, always able to put into effect even

some of the required measures. They are mostly based on technologies

which when developed were not much concerned with environmental protec-

tion. Dovetailing modern equipment with the presently installed machi-

n e r ie s invariably poses practical difficulties. Space limitations, too

are ~ major constraint on putting up pollution control equipment in lar

ge number of such units, even if they co~operate fully in going in for

these equipments. ,This is particularly the case with the units in the
metr~politan cities.

DIFFERENTIAL TREATMENT FOR OLD UNITS
The old units, with 'technology which did not take into account en-

vironmental protection, obviously, need to be treated on a different

footIng. The environmental protection norms in their case cannot be

fi~ed a~ stringently as in the case of the modern projects the equipments

for which invariably take into account the need for environmental pro-
tection. the pollution load from various industries is indicated in
Annexure - ,1.
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IS EQUIPMENT/TECHNOLOGY AVAILABLE FOR POLLUTION ABATEMENT?
Even in the case of new units, environmental norms ought to take

into consideration the equipment manufacturing technology currently

avet l ab l e in the country. Self-reliance in equ t prnen t supplies is one

of the corner-stones of our industrial policy; imports are allowed

either when the technology involved is not available within the coun~

ry or it is h ig h-ct ech , Mismatch bet-ween environmental protection

norms and the available equipment supplies, apparently, needs to be
obv i a ted.

POWER, WATER CONSTRA INTS
Then, the kinds of power and water supplies available from public

utilities often make it d i f f i cu lt, to set up sophisticated environmental

protection equipment. Owing to frequent power breakdown, load shedding.

low voltage, etc not only do the pollution control measures fail. quite

often, but also the levels of pollution go up due to the various proce-

sses involved. Water supplied to industries, sometimes, does not conf-

orm to the tolerence limits laid down, making it impossible for indust-
•rial units to control pollution at their levels.

The progressive deterioration in the quality of coal supplied has
agg.rtlvated the p rob I em.

Proper supportive measures from governmental agencies, including

municipalities, for the adoption of pollution control mea su-r e s qu i ck l y

are often found wanting. Stringent standards, therefore, cannot be met
by inJustrial units owing to factors beyond their conirol.

POLLUTION ABATEMENT IN PULP AND PAPER INDUSTRY
Pollutants discharged by the Paper Industry can be divided into 4

categories.

1. A!~ Pollutants

2. Sol i d wa s t e s

3. Liquid effluent

4. Pollution cau~ed by noise.

AIRPOLLUTION
Th~se gaseous pollutants in pulp and paper mills are discharged

through -
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Air pollutants from 1) Talcum/China clay dissolving system,
2 Chipper House and 3) Lime, Salt Cak e , Coal and other similar materi-
a s. handling systems also contribute substantially to air pollution.
H wever, they have only localised effect and are easily controllable
b dust collecting equipment.

1. Oigesler relief and blo~
2. Brown stock washers
3. Washer - bleach liquor preparation plant
4. Multi-effect evaporators fbr blatk liquor
5. Direct contact evaporators like cascades, cyclones etc.
6. Chemical recovery furnace.
7. Smelt dissolVing and slaking tanks
B. Lime k i1n s
9. Boiler flue gasses.

Air pollutants from the paper mill are composed of the components.-

1. Chemical particulates ~nd
2. Gases.
Chemical particulates are mainly emitted from recovery furnaces,

s elt dissolving tanks, and lime kilns. Part.iculates emitted oui of
t e recovery furnace and the smelt dissolving tank are mostly of Sod-
i m sulphate and Sodium carbonate, while from the lime kilns various
c lcium salts are emitted out.

Particulate emission is controllable to a considerable extent by
i proving the performance of recovery furnace and using v en t u rr sc ru+
bbers, electrostatic pr~cipitators and other effective dust collecting
devices in the particulate emission passages.

Gases emitted are variable mixture of hydrogen sulphide, methyl
mercaptants, ~imethyl sulphide and dimethyl disulphide. Sulphur dio-
xide is also present in these gases in small proportions. Areas where
density of population is low, air pollution is normally not considered
as a serious hazard because their nuisance value is limited to the ne-
ighbourhood of the mills. In our country, though most of the pulp and
pap~r mills are located far away from the urban areas, yet, due to high
labour compliment and corisequent concentration of rural population, it
will be immature to say that the air pollution by the paper mills will
be allowed to continue for long.
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Air pollution control will need high capital investment and .operat-

ing costs, and unless the ill effects of ~ir pollution on tKe ~~alth of

the community are established there will hardly be any sense for .su ch

investment.

SOLID WASTES
About 4-6 per cent of the wood/bamboo processed ends up as dust. re'"

jects and grit. Solid wastes .t n a pulp and paper mill are .discharged

practically through every process.

While t h e raw material is extracted from the forests, a large port-
(-

ion, i v e , , leaves, scantlings, ba-rk in case of woods are thrown out as

waste. The waste, though degradable by nature create serious fire haz-

a rd sin the for est s .

While chipping, about 2 % to 3 % of total

in the form of fine dust and under size chips.

rnt, discharged through the liquid effluent or

raw material is discarded

This waste is either bu~

thrown out in barren lands.

Lime sludge from causticizers and hypochlorite preparation plant is

a major solid waste. In most of the countries, the lime sludge is rebu-

rnt to produce lime for recycli~g in the process. In India, sludge reb-

urning has still not become successf~l and hence the same is either dis-

charged through the wat.ereffluent or used as l andf i 1.

Sludge from water treatment or effluent treatment plants con ia i.n
\

both organic and inorganic solids. Recovery of. these wastes in solid

form is practically absent in India, and most of these are allowed to

flow with th~ liquid effluent or used as landfil.

Coal ash which accounts for nearly 30 to 32 % of the total coal
burnt adds to the solid waste disposal problem. Most of it is used

as landfil yet, at many a place, coal ash from paper mills has become

a seri ous concern for the communi ty.

In short, solid waste disposal is slowly becoming a headache

for the paper mills. The pressure on land in our country is already

high and unless long term but time-bound plans a r e made to:

1. Reburn lime $ludge
2. Separate and reuse maximum fibrous waste and

! /

3. Use coal ash for building material (Making bricks an~ cement),
IPPTA Conven'lon 'Hue 1987
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the mil1swill face serious problem of solid waste disposal within a

few yea r s .

L IQUID EFFLUENT
_ Liquid effluent is regarded as the biggest nuisance for enviro-

nment from Paper industry. Paper mill liquid effluent is a complex

liquid flowing out of the mill in enormous quantities. On an average,

about 3,50,000 lt t r e s of water is used for making one tonne of paper.

This quantity represents the requirement of nearly 4,000 persons p~r

day. Or, in other words, a 100 tid capacity paper mill will consume

as much water as will be required by a city of 4,00,000 population.

Nearly 90 % of the total water used goes out a s mill effluent.

Pollution load of liquid effluent consists of:

a) Suspended solids like bamboo/wood dust, fibres, pigments, ink par-

ticles, dirt, lime sludge and similar solids.

b) Dissolved organic and inorganic compounds like lignin compounds,

hemicellulose, sugar, salts, acid and alkali compounds.

c) Colour bodies like dyes and primary lignin compounds.

d) Micro-organism.

SOURCES AND CHARACTER OF THE EFFLUENTS
As Sulphate Process is the .predominant among the processes used

in India, the sources and character of the effluent from a mill using

this process are detailed below:

1. Bamboo Wash
In order to remove dirt, sand etc from the bamboo before cooking

it, the bamboo is washed. The washing operation is also helpful in

mills where wet-chipping is followed. The bamboo wash water and the

Chipper House waste primarily contain grit, some, organic matter & some

suspended solids. Usually water recovered from the paper machines is

used for this operation.

2. Digester House
The waste waters from this section (in mills recovering chemi-cals)

are primarily the spillovers and floor-washes. In very small mills wh-

ere chemical recovery is not practised even the black liquor .i s discha-
rged along with the f I-oo r washes etc. The quantity of the effluent di-

scharged from the various operations and their chemical characteristics

IPPTA Convention Issue 1987
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are given in Table, 1 and II respectively. The Digester House wastes
are high in colour, pH, total solids, BOD and COD.

TABLE - I
VOLUMES OF INDIVIDUAL WASTES DISCHARGED FROM A MODERN
SULPHATE MILt PRODUCING 200 TONS OF BLEACHED PRINTING

AND WRITING PAPER PER DAY.

NAME OF DIFFERENT EFFLUENTS VOLUME MILLION GALLONS/DAY

1. Chipper house 2.42
~'

2. Pulp Mi 11 , Digester and
Chemical recove ry hou se 1.10

3. Ch lor ina tion 3.16
4. Caustic Ext ract ion 2.43
5. Paper Machine 1. 90
6. Lime Mud 0.402
7. Combined 11.02

IPPTA Convention Issue 1987
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3. Pule Washing Operations:
The waste from these ope ra t t on s rkn own is,brown s t ock v wash waters

are also known to be high in pH, BOD, COD and jsu spend ed solids arid

dark brown in colour.

4. Bleaching Operations
After bleaching with chlorine some mills extract the colour with

mild alkali. The chlorination wastes and the caustic extraction was-
tes are somewhat different in 'their character. Chlorination wastes
are low pH and high in total solids. The caustic extract is high in

pH but not as high in total solids.

5'.Pape,r Machine Water
The waste from the paper machines are usually around neutral pH,

high in total solids, su sp-ended ,solids and COD. In the modern mills,
the suspended solids are removed from these wastes by the use of save-
aIls, returning the pulp to the pulp section and the water for re"":use

in ot h e r operations such as bamboo washing etc.

6. Chemical Recovery House
Caustic soda and Sodium sulphide are recovered from the smelt by :

cau s tt c t sa t t on wt t h slaked lime. These wastes are high in pH and sus.:...'

pended solids the high pH being due some free ,lime and the suspended
solids due p r i mar.i L'ly to the precipitated Calcium Carbonate. 'I'he
suspended solids in this waste are around 73,000 mg/l (about 7 %).The
combined wastes from all the above sections have a pH of 9.0 very
high tot41 and suspended solids. high COD and moderate BODand looks
dark brown in colour.

It can be seen from the above that the pulp and paper mills dis-
charge -La rg ev col umes of waste water that are coloured, high in pH and
COD and modarate in BODand enormous quantities (\f suspended solids
(mo s t l y inorganic and some organic).

POLLUTIO'N EFFECTS
Th pollutional effects of the industrial wastes with

referen e to paper and pulp ind~stry are discussed below:

spec ia 1
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1'50

1. E!!-
The pH of a medium has very serious influence on the biol:ogical

life • .Lt is well known that most of the aquatic organisms have- an

optimum pH in the range 6 to 9. When the pH of the medium goes bey-

ond these limits, the aqua ti c organisms have an optimum pH in the

range 6 to'9. When the pH of the medium goes beyond these limits,

the aquatic organisms are upset.

2. Suspended Solids:

The suspended solids can be inorganic or organic. Inorganic sus-

pended solids are heavier and arerrrore likely to create the silting

problem of the river .. Organic suspended solids are usually lighter

but have the property of' decomposing under the infiuenc~ of micro-

organisms and also increase the turbidity of the water. When such

suspended solid~ are d ep o s i t ed at the bed of a river, they decompose

and create anae;obic conditions in the river,and quite ofiten float

up and cre~te unsightly tonditions. The ~uspended solids deposit~d

on the riverbed eliminate'the spawning grounds f o r fish and also

ch oke the gills and thus lead to the death .of the fish. Further;they

deplete the dissolved oxygen of the stream, which is' essential for

the n o rrnal activity of the aquatic fauna. The oxygen demand proper-

ties of these' suspended solids are discussed in the next item.

3. Bio-Chemical Oxygen Demand (BOD)

Every living creature requries oxygen for. oxidizing food for

derivingene'rgy. While the higher group o.f living organisms take

in gaseous oxygen, the lower organisms have the capacity of using

oxygen dissolved in the water. Some mt c r o=o rg a n tsms are capable of

utilizing oxygen available in inorganic and organic compounds, when

there is no dissolved oxygen in the medium, River waters invariably

contain some bacteria Which proliferate on mo.st types of organic

material~, they use oxygen firstly in the form of dissolved oxygen

(D.O.). This can give rise to depletion ,of oxygen in the s\re~m &
would create. an unsatisfactory enVironment, for all aquatlc life.

Most of the fresh water fish are not known to thrive below a d i s s-'

olved oxygen is reduced to zero, anaerobic conditions set in with

the liberation of hydrogen sulphide and metharie which are highly

toxic to fish. Hence the dissolved oxygienof a stream is of prim-

ary importance. Both dissolved and su sp'end ed organic solids would

exert an oxygen demand in the stream. The oxygen demand due to
IPPTA Convention Issue 1987
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dissolved solids is faster than that of th e suspended so l jsd s .

The paper and pulp mill wastes contain dissolved

ances and suspended organic matter such as the fibre.

lind oxygen from the receiving stream and when d t l u t ion

ate, c~n create anaerobic and foul cortditions.

o rg an i.c sub s t=-,

These do dem-

is I;lot. ad.eq u->:

4. Toxic Chemicals

Many chemicals both inorganic and organic are known to 'be toxic

to aquatic biological life. In the paper and pulp mill waste such

toxic ch emi ca l s are restricted to be .su l phtd e s and Mercaptans, apart

{rom the alkalies. These mer cap t a n s are also odour producing compo-

unds. Thev a r e toxic to fish even in small· concentration.

5. Refractory Chemicals

Certain organic substances can be readily decomposed in t he , aqu-

atic environment by the s o i l vand water bacteria .. However, certain

o rg an ic c ompound s are known to resist biological degradation in the

env t r onmen t normally Joundin a river. These chemicals will be accu-

mulating in the rivers - in the case of pulp mill wa st e , lignin and

certain p t c t in s wh i ch are known ·tOQ.e 'resistant for biological deg-

radation. Origin, especially, wh t ch is found in large quantities in. . .

pulp mill waste and which is not readily biodegradable will last in

the str.eam for many miles. Although lignin is not toxic in the form

it comes out of t h ei pu l p mill waste, it is the main contributor to

the brown colour of waste.

6. Odour

Some odour producing compound may be hazardous for human beings

and cattle. However, all odorous compounds can be considered aesth-

etic pollutants, as living in such environment is considered unplea-

sant. Certai~ inorganic and organic sulphides are discharged in the

pulp mill waste. The mercaptans especially are known to be highly

odorous. The inorganic sulphides have a great immediate oxygen dem-

anJ on the stream.

7. Colour

Although colour may not have direct significance on the health

of the human beings, it has a very serious influence on his aesthe-

tt c vs en s e . It is quite natural for public to restrain from using

a coloured water even if it passes all the other tests that are nor-

mally applied for potable water. On the other hand; they may be.
IPPTA Convention Issue 198i
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drived to use other soutces of water which are not coloured but not
nece s sa r t ly potable leading to public 'health dangers. The pulp mill
wastes are usually brown in colour, the colour primari l y vb e t.ng the

result of the dLssol u t.t on- of lignin in the ~alkaline materials used
in the process. Refractory nature of ligI}fin' is already discussed

"

above: The removal of colour due to li_nin has been found to be a

tough problem.

8. Temperature
Temperature has a serious influence on the activities of the

flora and fauna of a river. Most of the mtc r o'org an t sms have optimum
temperature at JO°C. It is well known that the activity of microor-
ganisms is hastened by t.n c r ea.se in temperature, a 10°C rise in temp-
erature is known to doub l e the reaction rate. Any increase in temp-
erature of the river water can hasten the bio-chemical and micro-bi-

ological activity in the stream resulting in further depletion of
dissolved oxygen which ts inimical to the b t ol og t cal life. In addition,
it is known tha t the oxygen has an inverse sol ubi 1i ty mean ing that the

'solubility at higher temperature is lowe r than at lower temperature.
I

Hence ,the effect of di scha rg ing was t e at higher temperature than that
of the river water is bad for the normal life of biolo~ical organisms
in the stream. Some of the pulp mill wastes are known to be dischar-
ged at higher temperatures. These primari ly come from the pulp' wash-
ing section a~d chemical recovery sect10nof the industry. The cond-
ensates from the evapor~tion of bl~ck liquor can be particularly high

in temperature.

Water pollution control mea su r e s i t n pulp and paper t ndu s t ry aim

at:
1. Conservation of water by recycling process waters.
2. Separation of suspended solids by settling and filtration and dis-

posing them suitably.
3. Reduct-ion in BOD 'loans by oxidation ponds or aerated lagoons, and

addition of nutrients like nitrogen and phosphorous for aerobic

reactions.
4. Colour removal by acfivat'edc.arbon,-, lime precipitation, reverse

osmosis or amine treatment'.
" -5. Adopting advanced t~chnology during pulping ,and bleaching processes.

IPPTA Convention Issue 1987



COhservatIon of Water

Water is Used practically at all stages in a pulp and paper mill. ,

Majority of transport/cleaning, cooling and sheet formation operations'

are car r i ed out with water. Huge quantities of'water are r equ't r ed for

low consistency operations. Pr9gressi'vely increasing demand of superior

quality papers require large atnounts of water. Hence, if the water

c on.sump t.t on is to be kept at a reasonable level" a systematic r e cy c l t.ng
, ,

and reuse of process waters only will provide ~'workable solution.

'153

Every industry has its own way of using wiater for its process, and

it has its own problems of r e cy c l t ng and treating the wastes to supple-

ment fresh water. .Ev en though the paper mills more or l e s s.r fo l Low+t h e

same process throu'ghout the world, the fresh water con sump t-i-cn , process

water recirculation systems hardly tally in toto. As su chjc t t isdiff-

icult to make any thumb-rule f.or reuse and recycling of p r o ce s s waters.

However, some c ornmon g u i d e l t n e s can be drawn, which adjusted ac c o rd t ng

to individual mills working conditions, will considerably br~ng,down

the fresh water consumption. For example the drains from pu Ep and

paper mills can be broadly divided into High solid low BOD stream and

'Low solid high BOD st ream. High sol id st ream has to be. pe s s ed through

~ clarifier and the clarified back water can be reused in certain p l a->:

cesaft~r necessary cOTrectibn for pH. This need not pass through

aerated lagoons at all. The low solid streams has to pass through
I

primary clarifier aerated basins and secondary clarifier. This' will

reduce the cost of treatment ,also considerttoly. Also the quantity

of effluent to be treated will be less,. However this has to be care-

fully planned while building pulp and paper mills itself.

Whi'le in .mos t of the -ot'her industries very little available by-

p r odu ct s or ene rgy can be rec la imed by r e cy c ling and reu sing the' pro

cess water, in a paper industry it cart give manifold advantages.

Apart from the basic advantage of reduction in fresh water consumpt-

ion and, consequent discharge of the effluent, the two other major
I

advantages that can be expected by r e cy c Li ag and r e+u s i ng process
wa t er are:

1. Substantial recovery of fibres giving better yield from the raw
material

2. Saving in capital required for treatment of effluent.

This does not mean that the reuse of process water will pose no

pr~blemin the process. Building up -o'micro-bioiogical or ~on-

micro-biological or combination of both deposit!' can cau s e.
•PPTA Conwntion ~.iU81987 ,
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substantial loss. However, with proper deposit control and planned
flushing system, many of these problems can be solvea.

BOD 5 Reduction
BOD 5 load in paper mill effluent is due to dissolved organics

especiq.lly the 1igni,ns. Except lignins/, the. other organi cs 1ike
hemicellulose and sugars a r'e readily biodegradable and hence, due
to the action of micro-organism present in the effluent, get consumed.
BOD 5 load, as high as 1400 ppm in the effluent has been reported by
some mills in India. The average is however around 500 ppm. BOD 5
reduction is achieved by biological treatment of the clarlfied effl-
uent. This is usually referred as the secondary treatment. BOD 5

reduction systems are,

'a) Natural stabilising lagoons
b) Mechanically aerated stabilising
3. Trickling filters, and
d1 Activated sludge treatment.

lagoons

I

BOD 5 treatment by natural stabilising lagoons is possible onl.y
•where enough land is avai.lable and climatic conditions are suitable

for photo-synthetic activity throughout the year.

Mechanically aerated, stabilising lagoons re.quire much less
area than required by natur~l stabilising lagoons. This is because
the mechanical ierator~ accelerates the-oxygen intake of the effl~-
ent thereby' bringing down the BOD 5 load faster.

Tri.ckling filters, where high rate of BOD.S redu c t i on is not
reqUired and the availability of land is also poor, are quite succ-
essful. In trickling filters, the effluent is aHowed to pass through
synthetic o~ rock media where the bi~logical growth attached to the
media consumes the waste organ ic s ,

Activated sl~dgesystem of Bob 5 removal is efficient, ec~nomical
and ef~ective. In this system, nutri~nts like nitrogen and phospher-
'ous are added to the effluent before, biological treatment. This is
n ecessaxy forthe,existence of balance biological organism to r'eac t

w.ith the organ i c waste of the effluent. In conventional activated
sludg e 'p~Q1l:ess,the clarified effluent, after dosing with the requi-
red nutrients is aerated by mechanical means td abso~b atmospheric
oxygen. Within a retention period of about four to six hours nearly
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85 % BOD 5 load is removed. To still improve the working efficiency,
contact stabilisation modifications can be applied to the activate4
sludge system. In this system, the nutrient dosed effluent from the
oxidation pond is fed to a clarifier. The s e t t Lod biologic"iil organism

-r r . d'-,II';'II !)\l1 Itll'ollgll Ih.· "Filll,lf'Y I ""illlII('1l1 ~:lill'il'i("'. 1I1'1" '()() 'X.

.:
BOD 5 reduction is possible ~ith this system within a total ~etention

time of 2 to 3 hours in oxidation pond and 2 t03 hours in secondary
clarifier.

Removal of colours and micro-organism

Colours to certain extent are removed in the primary and second-
ary treatment of the effluent, but from the aesthetic point of view,

that is not enough OUite a few process, to remove the colours and
micro-organism, have been tried, but none of them has come to stay
because of economic consideratiOns.

Massive lime treatment, reve s e osmos.i s ,and absorption by acti-
vated carbon arc the most talked sy s't ems . I-Iowever, none of these

systems fit into the economic structur~ of the industry.In fact,
if the 'effluent after primary and secondary treatment is used for
irrigation purposes, removal of colours and micro-:-organism will
not be necessary.

Internal Control Measures

Black liquor spills recover~ will greatly reduce pollution load and
adds to the value of recovered chemicals. A number of processes,
e.g., ferrite process, are now available for chemical recovery from
black liquor of SPM but for economic reasons the mill should have
20000 TPA capacity .

. New technologies in pulping v t z , , chemo-mechanical (CM), Chern.v-,

thermo-mechanical (CTM), thermo-chemo-mechanical p'rocesses provide

high pu l p yields which conserve raw materials and reduce pollution
Similarly, multi-Etate belt washing results in lesser dilution and
also leads to improved washing of brown stock.

Irrigatioin

Irrigation & land disposal of pulp mill waste were tried with a dual pl!r-
pose for colour removal and waste disposal with consider~ble success. The soil

used for this purpose should have colour removal capacity & should be

IPPTA Ccnv~-ntion ISSU!l 1987
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permeable enough to accept the was t e water at a ·satisfactory ra t e ,
La-rge ar~a of land will be required for this method of t r aa t ment ,

From the lit.erature c,ited ab ov.e , Lag oon ingi und e r an a e r ob ic
cond i ~ions seems tovb e -an economical .and eff ec t , method of r edu c t ng
the pol:utional load in pulp and paper industry. The nutrient rl1!~

quiremer;tt under anaerobic cond i t ion's .a r e much less than urid'e r a e r o->

bic conditions. Anaerob~c lagooning requires'less capital and

rnai n t ena n c e cos t s .

.Anaer~bic Lagoon Treatment
In order to reduce the high,c.ostof nutrient supplementation

and of opera t i on,anaer6bi c d t g e s.tt on and Lag oon tng have been tried
, 'on the above wastes and the result·s of pilot plant study are reported

in Table 111. Lag.oon has beenope~a'.ted at d e t enlt t on, periods. ranging
from 25 to'10 days. l t : ha s been observed, that during the lagooning

operation pH of the waste could be brought down f r om above 10 to
about 8 and the ~OD of the waste could be reduced: by 65 to 75' per
cent. At detention t t me of 10 days',BOD reduction was 67 per cent arid
effluent BODwas 90 ppm. COD reduction. were however, i~ range of
15~~~ %. Hence ~t can be ~een .that after properly seeding, the lag-
oon could remove about 2/3 of t he BOD in 10 days. time. Where l and
is available, the lagooning maybe an inexpensive method of treat ••

nlent of these wastes •. The nutri~nts were supplemented in proportion
of BOD:N:P = 100:e:0.5. As in general the paper mt l l s are located in
the coun t ry+ s id e where land is not very' expensive; it may be profitable

. . . .. '

touse anaerobic lagooning with detention periods of 10 days and, ,

above. The l ag oon performance would be be~.ter a~' places with. higher
temperature and l'owerwtth lower temperature. In .both casesot" bio ••

,_ I •

logical treatment, "t h e colour of the waste is n.ot perceptibly ;remo~ed'
as: the col our producing compound 1i~in' is' not readi.ly degraded. ;, '

Land Treatment
J;>isposal of the pulp mill wa.ste by land treatment was studied

on a laboratory scale. It is well known that landtreatment'of
organ t c wastes,will.reduce the BOD of the wastes provided the soi 1,
does not. get "Sewage':":'sic~·".· In t h is study land t rea tment ha s been
tried to remove' colour and incidentally' some BOD, Results of these

<experiments are shown in T'abl e IV.

'PItTA convention 'la.uil1987
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TABLE - IV

CHA~ACTERISTICS AND EFFICIENCY OF: SOILS IN REK>VINGCOLOUR
f,ROM PULP MILL EFFLUENTS

.................. -1- ..... ,. a-.· ._•••..•••.• , ..••• ,_ ••••. ,_ .••...••..••
Classified Name Soil used

K

••••••• 0 •••••••••••••••••••••••••••••••••••• e" ••••••••.•••••• 0 ••• ' ••

Sand Sandy loam Sandy loam

Bulk density. gm/cc 1.48_ 1.45 1.26

Specif i c gravi ty 2.43 2.31 2.24
Rate of percolation em/day 18 8 15
Organ ic Content (Pereent) 6.8 0.5

Cation exchange capaci ty
meq/IOO gm 11.9 12.8 20.5
Percentage reduction
in colour* 28 29 49
..................... ~ '..' ..A1 and A2 are tw~ different soils obtained from the surrounding
areas of a Sulphate Mill.
K is a soil obtained from Kanpur.
*The waste x had a colour of 1500 units/litre on Platinum Cobalt

Scale.
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It can be seen from Table I~ that the colour removal depends
upon the type of soil, especially its cation exchange capacity.
Soil ,K which had a high cation exchange capacity (20 meg/IOC g)
removed colour to 49 % whereas soil Al and A2 with relatively
lower cation exchange capacity(12 meg/IOO g}. The feasibility
of land treatment forcolou~ ~emoval depends firstly on its cat-~
ion exchange capacity and its rate of percolation. It appears that
a very dense soil will ~ermit orily low ra~es of percolation. On
th~ other hand, sandy solids will not be able to remove colour
efficiently. A via-media may be an optimum for the requirements
of land treatment: of the pulp mill wastes. Wherever such soil
are available they could be used for the removal of colour. Here
again land treatment mig~t be most useful for an effluent from
a nna e r ob j r. Lag oon . This may 'serve to reduce the colour as well

as BOD. Preliminary while using the pulp mill effluents, ACidic
effluents obtained from certain sections of the pulp and paper
manufacture have been found to be. deliterious for raising crops.

Storage Lagoons

The last alternative for handling these wastes is to separate
the pulp mill wastes which are coloured and to store them in sto-
rage lagoons for the entire period of the low flow apd discharge
during tim~s of floods. The l~nd requirement in this system would
be con s id er ab l e and may be possible only in very limited ca s e s ,.

Aerated lagoons

n~rated lagoon should be very useful method of treatment
before pr after an aerobiC 1agooning. This should belp in bring.
ing the BOD closer to the limits laid by the 151 for industrial
effluents to be discharged into inland' surface waters.
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FINANCIAL HEALTH OF PAPER INDUSTRY:
Paper industry is passing through. very critical phase in India.

There is demand recession and most of the paper mills carry a huge

stock of inventor/yo There is tight liquidity situation in almost

'all the paper mr Ll s due to this.

Most of the medium and larger paper mt l l s r equf r e to be rnode r=

nis~d and renovated. Huge capital cost is needed for this. A few

big paper mills and many small paper mills are closed due to sickness.

Many others are in the process of getti~g closed due to poor finan-

cial health prevailing in the industry.

Paper 'industry is a highly capital intensive, industry. Still

they are ver~conscious about the poll~t~on problems caused b~

their effluent. Many paper mills have taken effective steps in

thi s regard.

The large paper mills have Soda Recovery Plants for the ~~covery

of the cooking chemicals but the small mills do not have the same.

Very few paper mills have installed complete effluent treatment

plant consisting of Primary and Secondary Treatment. While some

others have made a beginning with the primary treatment plants only.

PAPER MILLS CANNOT AFFORD SECONDARY (AEROBIC) TREATMENT
The pollution abatement measures to be followed by all the

paper mills involves a huge capital and recurring co~t. For a

100 tonne integrated pulp and paper mill with a good recovery

p l an t , a capital of Rs , 150 to 200 l akh s may be needed for installa-

tion of Primary and Secondary Treatment plants. A recurring cost of

about Rs. 100 per tonne is needed for an effective treatment. About

20 acres of land is also requi,red. The running cost for various

industries for discharge of effl~ents into inland surface water and

also for discharge on land for irrigation are indicated in Annexure

II.
SECONbARY(AEROBIC)TREATMENT METHOD IS NO SOLUTION TO POLLUTION
PROBLEM IN OUR COUNTRY

'Activated sludge process c on surne s huge power. Almost all the

St a t e s in our country are power starved and power interruptions

virtually ~aralyse production. Even if p~pet mills install Secorid-

ary Treatment system they will remain inoperative for want of

,reliable, power.
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WHY UTILISATION FOR AGRICULTURE IS SUPERIOR TO OTHER METHODS OF
TREATMENT? - - -

In recent years, NEERI has been collecting scientific informa-
tion on the effect of continued use of pulp and paper mill waste&
for growing a va~iety of crops. This institute has brought out a
booklet on 'Agricultural utilisation of Paper Mill effluents'.

Besides its use for agriculture, .land application also provides
removal of trace organics some of which are removed in conventional
treatment systems.

COLOURREK>VAL INVOLVES HUGE COST WHIgHTHE PAPER MILLS CAN ILL
AFFORD

It is impossible to remove the colour except at a high cost •
.As on date there is no economically acceptable technology avail-
able for total colour removal from pulp and paper mill effluent~.
Until such time feasible methods are developed the limits on COD
and colour should not be insisted upon as long as other specifications
in regard to BOD, su sp'ended solids etc are met With. The impact

•of colour could be minimised if such effluents are put into agri-
cu ltural use.

MIS] K Paper Mills, Orissa, Pudamjee Paper Mill in Maha-
rashtra and Orient Paper Mills in Amalai have success-fully utilised
their effluents for agriculture and the-Karnataka State Pollution
Control Board supports this view.

UTILISATION OF MILL WASTE TO AGRICULTURE IS MOST IQEAL FOR bUR
COUNTRY

If scientific data are collected in a systematic way, land
fOI disposal of industrial wastes for agriculture will help in,
reducing the cost of waste treatment and will be in the present
I in e of thinking of total recycling of waste-water. This will
be mo re suited to a country like India and o t h er developing coun-
tries where resources for complete treatment of the waste are
limited.

Several industrial wastes after primary treatment can be
put on land for disposal and utjlization for agriculture provided
they satisfy the irrigational water quality standards and suffi-
cient land is available in the vicinity of the industry. Even if
some of the parameters exceed the tolerence limits, these can be

IPPTA Convention Issue 19i17



amended by suitable pretreatment and adopting special farm irrigation

practices. Under these circumstances, l an d treatft1ent and d i spo.aaLvof

industrial wastes become handy and economical.

In India although raw and partially treated se*age is being used

in agriculture over 80 .y ea r s , the application of industria'l wastes

for agriculture is only of recent origin.

HIGHER BOD - ADVANTAGEOUS TO CROPS
The BOD in the paper mill effluent is contributed by break down

products of cellulose which are advantageous to plant growth. The

eff l uen t is most harmless as the inputs to the industry is vegetation

.having c~rlulose and inorganiC chemical like Sodium Hydroxide. No

lethal or toxic chemicals are used. OrganiC matter promotes a gran-

ular structure which permits a soil to hold more of both water and

air. In other words, o rg an i c matt.er increases tremendously the

amount of active surface in each square inch of,soil~ All chemical

and physical .activities tak~ place on the su~face of each soil

pa rt i c I.e.

This change brought about by more. o r g an i c matter added to the

soil means

i) a more extensive plant root system;

ill more water entering the soil faster;
iii) less water flowing from the land· and thus less erosin;

iv)

v)

vi)

vii)

a greater aeration;
less blowing of soil due to more moist surface;

a grea.ter amount of water stored in the soil for use of plants;

less soil baking and less crust formation.

Industrial waste water has been tried by several workers Lor

irrigation. Kraft Pulp Mill was t e water has been utilised for a nu-

mber of grasses. No adverse effect has been observed on the yi e l d

of crops like cotton, corn and grasses etc by u s l ng waste water from

pulp and paper mill.

The analysis of composite samples of the untreat'ed effluent,,
of course let out after exhaustive internal controls indicates .t o

contain ele'TIents which are helpful to sugarcane growth if not high

nutrients and it falls well within the tolerance limits prescribed

by lSI standard No. 3307/1977 for effluents suitable for irrigation.
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The conclusions arrived along with their discussions whereever
necessary, based_on experiments on four sets of full crop each cov-
ering a period of three years and consisting of plant 1st and 2nd
rate on crops using untreated effluent from an in~egrated pul~ and
paper mill adopting alkaline process of pulping for irrigation ~re
given below:

a) The effluent from a pulp and paper mill with good internal con-
trols containing moderate contaminants 'but appreciable quantity
of soluble o rg'an t cs and elements like Calcium, Magnesium and
Potassium etc, necessary for the plant growth and falling well
within the limits of lSI Standard for effluents sujtable for
irrigation, can be advantageously used for irrigation of sugar
cane.

b) Theirrigation'with effluent is superior than with fresh water
in re spe c t of yield 'of sugarcane for plant l st ratoon crops
could be taken to be higher by a minimum 0('18/20 % in compari-
son to fresh water irrigations. This is possibly

t )

ii)

iii)

Presence of soluable organic matter
Calcium- along wit h organic ma t te r
Organic matter constantly, subjected "t o .humin i f ica t ion and
mineralization, by a chain of reactions, help the plant
growth.
The increase in pH due to effluent irrigation on the

•acidic soil as sugarcane grows and yields well at pH
5.5 - 7.5, neutral pH preferred.

iv)

NOISE POLLUTION IN PULP AND PAPER INDUSTRY
The major contribution to the noise pollution is from the Chi-

pper Ho use, Vacuum Pumps and Compressors used in various sections
of the mill and the paper machine drives. Due to the adverse eff-
ectson the persons working in the~e areas, it is necessary to keep
noise to the lowest possible level. If this cannot be achieved with-
out affecting the process, necessary safety appliance~ can be pro-
vided to them.

Normally, the chipper house in the mill works almost round the
clock. Due to the inherent nature of chipping operation high level
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of noise is generated in this section. It may not be feasible or

-----practical to reduce the sound to the lowest level as the area is

open and handling of the raw material does not permit other rne t h od s

to be utilised. The safest method ts to provide the persons in this

area with ear plugs so that noise generated does not have its adv-

erse ef fect s on t h e i r ear drums.

To reduce the noise pollution in the vacuum pumps it is.nece-

ssary to install Mufflers (Silencers) for these vacuum pumps. The

noise can be reduced to a'considerable level usi?g these appliances

In the paper machine drive, the innovation for reducing the

noise l ev e l has been in the direction of changing the material of

construction which has the additional advantage of self l ub r t.ca t.t.on ,

'Wherever p o s s i b l e , the paper machine drive gears should be made of

Polypick or Nylon material which serves this purpose.

CONCLUSION

Twenty highly polluting industries have been notified by the

Central Government as fall.ing within the purview of industrial li-

censing. One of these is paper, pulp and newspri~t. SpeCific cl-

earance is necessary from the Department of Environment as a pre-

condition for setting up an indu$trial unit for manufacture of

pulp, paper or newsprint. Installation of equipment for preven-

tion and control of pollution is insisted upon in su~h units before

the c ommenc emen t of production.

In respect of water and air the, two major sub j e c t s i o f environ-

mental concern specific l eg i s l a t i on s currently in force are - The

Water (Prevention and Control of Pollution) Act, 1974 and The Air

(Preve~tion and Control of Pollution) Act, 1981.

Environment (P:-otecdon)Act, 1986 with c ornp r eh en s i v e measures

to protect the environment has be~n brought into force as tribute

to the memory of late Prime Minister Indira Gandhi; who poineered

the movement for environmental protection in the country.

Paper industry is capital intensive. Return on the .in~est-

ments is already low. The extra cost of pollution controlmeas-

ures will eitherresult __in higher cost of the product or still

lower r e.t.u rn on the investment-so It is true that simple e c on orni c
',.'

consideration cannot be allowed to play with the nation's he~lth
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but there is also no justice in forcing the industry to install ex-

pensive purification plants without looking into their bverall ~co~

nomy. Importance of capital is no less t ha.n a clean environment

for a developing society and, as such, the modus operandi should be

so se t that all the money for pollution abatement programmes is

wisely spent. It will be unwise to support one at the cost of the
other.

Industries have certain obligation towards the society and it,
is a part of their responsibility to see that their wastes do not

create hazards and annoyance to the community. Similarly, the reg-

ulatory bodies should also see that their ligislation or the norms

fixed do not cripple the industry. Industries will have to part

with a portion of their p r o f t ts and the regulatory bodies will have

to adjust their purification standards to a r ea s ona b l a limit.
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ANNEXURE - I

POLLUTION LOAD OF VARIOUS INDUSTRiES

S.No. Ind~stry Volume of waste water , Average BOD
per un'it of product or of wast e
raw material .used . water(mg/l}

BOD load
per unit
of
product

1. Starch 500-1000 gallton of
Starch

7.S1b/ton
starch

2. Brewery and·
Di stillery
compl ex

O.42 mg. For (11Bee r,
40000 l/day,{ii)Al-
~oh~1,15000 l/day &
(in) Fru i t j ui c e s ,
IS-tons/day;

3. Instant Coffee

800-1000

2040

8000 gal/ton of 1506
Instant Coffee

4~ Da t ry and
Milk Bottling

2.2 gal/gal~f milk 1750
protessed ina product
oriented Dairy

5. Fertilizer Ur~a Plant 650 ~al/ton
of Urea

6. Pulp & Paper 80000 ga 1/ton of
Paper

7. T'ann e ry 7550 gal/ton of
Raw Hides.

Major
Pollutant
is A~onia
165(Suspen-
ded solids
660 mg/1).

5000
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3650 Ib
BOD loa d

120 1bit on
of Instant
Coffee.

120 Ib/1000
gal of Milk
processed.

135 1b Zt on
of paper &
530 1b $S/t on
of paper)

37 1b/100 1b
of Raw Hides.
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