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INTRODUCTION

In the early twenties, the Indian pulp
and paper industry was still almost
entirely dependent on non-forestry or
non-indegenous raw materials such as
grass (more than 50%), rags,jute cut-
tings, waste paper and imported pulp.
The introduction in England in 1861 by
Thomas Routledge of Esparto grass for
paper making led to the adoption .n
India of Sabai grass for similar pur-
poses. The next landmark in the pulp
and paper industry in India was the
pioneering work done by W. Rait in
1910 in the Forest Research Institute
on bamboo as a result of which he
developed a process for pulping bamboo
by the "Fractional Process". The incre-
singly important role played by bamboo
in the paper industry can be seen from
the fact that the consumption of bam-
boo has gone. up from 5,830 tonnes in
1924-25 to about 1.5 million tonnes
today.

The Indian pulp and paper industry
has made rapid strides during the last
two decades. In the year 1951-52 there
were 117paper and paper board mills
with a total installed capacity of 137,000
tonnes. At present there are 57 mills
with a total installed capacity of 730,000
tonnes. Most of the mills which had
initially been installed with daily capa-
cities of 10 to 20 tonnes have under-
gone a spectacular phase of expansion
to daily capacities ranging from 100 to
150 tonnes. As a matter of necessity,
the paper industry has had to look for
sources of raw material other than bam-
boo and the quest was for using more
and more hardwoods. The growing trend
of use of hardwoods can be gauged from
the figures of use of raw materials at the
present time i.e. bamboo (67% ), wood
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The promise and problems
of Indian Hardwoods as a
source of raw material for
the Pulp and Paper Industry
The Indian pulp and paper industry has made rapid strides during the last twa
decades. In view of expansion of capacities and production targets, the industry
has had to look, as a matter of necessity, beyond the limited bamboo resources,
for other sources of raw material. The quest was for using more and more
hardwoods.

Earlier research on hardwoods was confined to studying the performance and
suitability of individual hardwood species. Subsequently, investigations urere
conflned to experimenting with mixtures of hardwood species in relation to their
frequency of occurrence. The results were quite encouraging.

Hardwoods have come to stay and their use is mcreosinq III the pulp and paper
industry. Experience has been gained the hard way, and according to experts,
India occupies a leading position in this field. The suitability 01 hardwuods for
pulping opens up big possibilities for the [uture, and hitherto rich untapped
resources like those [ound in Bastor, Chanda and Andhra Pradesh could sustain
big pulp and paper mills,

Tropical hardwoods have morphological characteristics quite different from
coniferous softwoods and also from temperate hardwoods. All tropical hardwood
species art! not suitable for pulping and it would be worthwhile learning lessons
from the experience of pulp and paper mills and finding out areas of improuemen' .
The paper sets out to deal briefly with recent technological advances, particularly
in the field of high pulp yielding processes and enumerates, how the Industrial
and Forestry Sectors could join hands and pool their knowledge with a view
to facilitate the increased use of lzardwoods in the pulp and paper industry
Once this comes about, the [uiure for this major industrial sector would become
very bright and the gloomy prognoses of experts of impending raw material
shortage would become a myth.

pulp (18%), grasses (7%), bagasse (3'%)
and other materials (5%).
In addition to the vast untapped hard-
wood resources, which, there is no
doubt, will play an increasingly import-
ant role in the pulp and paper industry,
the State Forest Departments have
raised industrial plantations of fast-
growing species, especially Eucalyptus
over nearly one million hectares. These
plantations will constitute a rich source
of raw material for the pulp and paper
industry. In a paper "Indicative World
Plan" the Inspector General of Forests
has estimated that the requirement of
industrial wood may go up from the
figure of 8 million m3 in 1961 to 24
million m3 in 1975 and to 50 million m3

in 1985. The removal of industrial wood
in 1960 has been shown as 7.7 million
m3, and the expected figures for 1975
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and 1985 have been projected as 13.3
million m3 and 32 million m3 respec-
tively. The annual yield from the indu ..
strial plantations has been estimated io
be 12 million m3 annually in the year
1985. It would be seen that there
would be a shortfall in the production
of industrial wood as compared to the
projected demand. This gap can be
narrowed considerably, among other
things, by intensifying forest manage-
ment for improving the productivity of
the forests, paying attention to those
extensive forest areas which have
remained unexploited and by raising
more industrial plantations. At the
same time the pulp and paper industry
will also have to get interested in
locating new units close to the hitherto
untapped raw material resources, in the
interest of economy and profitability.
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The Pre-Investment Survey Organiza-
tion which has completed an extensive
survey of the forest resources of the
Godavary Catchment covering a com-
pact block of forest area in Central
India and lying in the States of'
Madhya Pradesh (Bastar district),
Maharashtra (Chanda district) and
Andhra Pradesh has established that
these forests could play a big role in
the development of wood-based indus-
tries. The extent of the forest area
would be nearly 50,000 sq. km. and
the growing stock on it would be
nearly 300 million m3. The potential
annual cut could be 10 million m3,

out of which, on a conservative esti-
mate, the component suitable for pulp-
ing could be taken as 4 million m:>
(3 million tonnes). There is very little
existing demand for pulpwood and fuel
from these forests and vast areas are
lying untapped. Those who make a
gloomy prognosis of an impending
pulpwood famine would do well to look
at these forests and visualize that they
could supply a major need of the pulp
and paper industry.

The annual bamboo potential from the
forest area referred to above would be
about 600,000 tonnes, out of which
nearly 300,000 tonnes stands committed
to three paper mills at/ Ballarshah.
Sirpur and Rajahmundry. The Bastar
potential of 300,000 tonnes is lying com-
pletely unutilized.

There are at present only three paper
mills in the region with a total annual
capacity of 150,000 tonnes of finished
product. As against this, there is scope
for a total annual capacity (based on a
ratio of bamboo/hardwood of 6:4) of
450,000 tonnes. It will thus be seen
that only 33% of the potential capacity
has been utilized and 67% remains un-
tapped. From the cost and locational
point of view several suitable sites have
been located and it would be worthwhile
mentioning here that, based on these,
the cost of delivery of bamboo (of
Bastar district) would be not more than
Rs. 60 per tonne, and the cost of hard-
woods for each selected site not more
than Rs. 30 per tonne. Both the figures
are exclusive of royalty.

The illustration given above will show
that the picture of the hardwood
resources is extremely promising and the
limitation to their use is the restricted
bamboo potential. As technology
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improves and more confidence is gained
in the pulping of hardwoods the fear
of a pulpwood famine in the country
would well become a myth. On a
modest estimate the potential annual
availability of hardwood resources of
the country could be put at 50 million
tonnes (42 million tonnes from natural
forests and 8 million tonnes from
industrial plantations).

HARDWOODS HAVE COME TO STAY

The most heartening feature of the pulp
and paper industry in the country
today is that hardwoods as a source of
raw material have come to stay. This
is, in a large measure, due to the
pioneering efforts made by the Forest
Research Institute and paper industries
and the persistent efforts of the Pre-
Investment Survey of Forest Resources
Organization.
Systematic work on the utilization of
hardwoods for production of sulphate
pulps for writing and printing papers
has been undertaken during the past.
twenty years in the Forest Research
Institute. On the basis of the results
obtained, Guhal has classified some 40
species of Indian hardwoods into foUl"
categories as shown below:-

\

panding requirements of the industry.
As the question of use of hard-
woods gained importance and urgency
the emphasis in research investigations
on hardwoods shifted from individual
species to groups or mixtures of hard-
wood species as related to their oc-
currence and frequency in the different
forest areas.
The Pre-Investment Survey of Forest
Resources Organization did a useful
work in this direction in getting tests
carried out on mixtures of hardwood
species from Bastar area and East Go-
davary Catchment of Andhra Pradesh
in laboratories and paper mills in the
country and abroad. The results were
found to be quite encouraging. Some
paper mills in the country, and espe-
cially Nepa Mills, Ballarpur, Sirpur,
Andhra Pradesh and West Coast Paper
Mills also carried out similar and
independent tests and came to the con-
clusion that mixtures of hardwoods
could yield pulps of good quality for
the manufacture of writing and printing
papers as well as packaging material.
Tremendous progress has been made in
this field in this country in recent years
and according to A. J. Watson of the
Australian Council of Scientific and In-
dustrial Research, who had come to In-

(1) Very Good (over 48% yield and over 6000 m br. length)

(2) Good 45% 5000 m

(3) Fair ( 39% 4800 m

(4) Poor (under 39'% under 4800 m

The earlier efforts were concentrated
on trying individual species on a labo-
ratory and a pilot plant scale, but the
paper industry was slow to develop
interest in these investigations as the
bamboo resources appeared to be quite
adequate for the time being. It woulrl
not be out of place to point out here
that in 1962 the author- in a paper
"Forests and Industrial Development
in India" had advocated the use of
Cleistanthus Collinus for paper mak-
ing and the Forest Research Institute
had subsequently carried out satisfac-
torily laboratory and pilot plant scale
tests with the species. This happened
at a time when the State Forest De-
partments were almost completely pre-
occupied with the growing of teak and
the paper industry had not faced the
hard reality of an impending shortage
of bamboo resources to meet the ex-

dia on a short consultancy assignment
this year, the amount of knowledge and
experience collected in the laboratories
and industries is truly impressive. It
has put India in the forefront among
African and Asian countries, and as for
that, among the developed countries too
in respect of pulping of hardwoods for
paper making.
Some three years back a Hardwood
Symposium was held at the Forest Re-
search Institute, Dehra Dun in which
the refrain of most of the papers that
were read was that hardwoods could be
used in the pulp and paper industry.
Within this span of three years the si-
tuation has developed substantially and
the horizon has been widened appreci-
ably.
At present mixed hardwoods are being
used as a major portion of the furnish
by Bengal Paper Mills, Raniganj (nearly
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45,000 tonnes). The Ballarpur Paper
Mills are also using 30% furnish of
hardwoods with bamboos. The Andhra
Pradesh Paper Mills, Rajahmundry
have installed a plant for pulping of
hardwoods by the cold soda process and
they have indicated to the State Forest
Department an escalating requirement
of hardwoods from 20,000 tonnes, rising
ultimately to 60,000 tonnes annually. The
other paper mills which are using hard-
woods are Sheshasayee (7000 tonnes),
Titaghur (6,359 tonnes), Orient (8,000
tonnes), and Nepa (30,000 tonnes of
Boswellla serrala). The total consump-
tion was over 2 lakh tonnes in 1968.

There is a good deal of experience ga-
thered by other countries in respect of
pulping of hardwoods. The pulping of
hardwoods is an outstanding contribu-
tion of the Australian paper technolo-
gists to the realm of pulping techniques
during the twentieth century and is a
great step forward in modern technolo-
gy. According to Bamberf in the year
1962 ninety per cent of the pulpwood
used in Australia was obtained from Eu-
calyptus. It has been stated by Rydholm
and Gedda+ that "the pulp of the future
for fine papers will be Eucalyptus
kraft", Principally because of the ease
of establishment and rapid growth Eu-
calyptus have become one of the most
important genera for afforestation. The
popularity of Eucalyptus is liable to in-
crease following the successful develop
ment of techniques for their pulping.
They are considered to' have some ad-
vantages over the traditional long-
fibred pulps, such as:-

1) they yield more paper per weight
of wood.

2) cheaper pulping processes can be
used.

3) the shorter fibres have lower flow
resistance.

4) they show a rapid developing of
strength with beating.

5) they are more suitable for strong-
ly hydrating pulps with transpar-
ency and high fibre to fibre bond
strength.

Another example that could be cited H

that of Japan where the pulp and pa-
per industry has expanded at a regular
rate of 10 per cent, occupying the
world's third position with its paper
output nearly ten million tonnes in 1968

Japan draws its raw material supply in
the form of chips and logs from U.S.A.,
Canada, U.S.s.R., New Zealand, Austra-
lia and other countries. The range of
use of hardwoods is 65%. The develop-
ment and use of tropical wood has been
increasingly brisk in recent times. Japan
has recently concluded an agreement
with Australia for the supply of nearly
a million tonnes of Eucalyptus wood
in the form of chips. The price that Ja-
pan will pay is nearly 22 dollars per
tonne of chips (bone dry) delivered into
a ship. There would be considerable
scope for the sale of hardwood chips 10

Japan from India for the sake of earning
foreign exchange. Iron ore is being
supplied from Bastar district. Likewise
the vast and almost untapped forest
resources of this district and the rich
forests on the Eastern Ghats in Andhra
Pradesh' could be exploited for this
purpose.

From what has been pointed out in the
preceding paragraphs it would be easv

. to conclude that hardwoods have now
come to stay. The question no longer
is whether or not they can be used.
What is now required is "to pool cur-
rent and latest 'thoughts on the better
utilization of tropical woods for pulping.
The topic has assumed a great signi-
ficance in view of the rapid strides
the Indian pulp and paper industry has
to make now and in the near future.
The callenge of increased and diversifi-
ed paper demand for home us-eand ex-
port must be met. High yield pulping
is very much desirable for the conserva-
tion of raw materials and in the larger
interests of national prosperity."5

MORPHOLOGICAL CHARACTERIS-
TICS AND PULPING BEHAVIOUR
OF HARDWOODS

The vast majority of wood available III

the tropics is in mixed stands of a large
number of broadleaved species. They
do not, as do many softwoods, occur in
pure stands, but in a mixture of several
species with greatly different qualities.
Tropical hardwoods also differ consi-
derably from temperate softwoods, in
morphological properties, anatomical
characteristics as well as in chemical
constituents. Fibres of hardwoods are
shorter than fibres of softwoods. The
fibres of tropical hardwoods are also
shorter than the fibres of temperate
hardwoods.
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-While transportation problems and
costs have constituted important obsta-
cles against utilizing the tropical hard-
wood resources, the main reason for
the pulp and paper industry's very
limited use of these is the wide varia-
tion of densities, fibre dimensions and
other characteristics of the large num
ber of species in the stand.

Valkomiesf has pointed out that the
oven-dry density or specific gravity of
these wood species vary from 0.2 to 1.2.
Approximately one third of the species
have a density outside, mainly above,
the 0.3 to 0.8 specific gravity range nor-
mally considered suitable for pulping.

Also according to Valkomies fibre leng-
th is a poor criterion for evaluating the
suitability of tropical hardwoods for
pulp production. As a ruIe these have
fewer and shorter fibres and more hemi.
cellulose, parenchymatic and vessel cells
than coniferous species. A factor of im-
portance is the ratio between the tubu-
lar fibre as a so-called Runkel-ratio,
which is the ratio between twice wall
thickness and the lumen diameter (2
W/L). The approximate limits of this
ratio appear to be from 0.25 to 1.5 for
species which produce pulp of reason-
able quality.

Many of these, particularly the heavier
species, have a high content of extrac-
tives. If hot water or alcohol-benzene
extractives exceed ,10 per cent, it is very
unlikely that wood is suitable for pulp
production.

Recent developments in 'the pulping of
mixed hardwoods have opened up the
possibilities of producing pulp from
many species of inferior and waste
woods hitherto discarded in the mixed
tropical forests. Though hardwoods
cannot produce as wide a range of pulps
and papers as softwoods, modern tech-
nology has narrowed this difference.
Furthermore, for certain grades of pa-
per, pulps from hardwoods are superior
to pulps from softwoods. For instance,
Guha .has pointed out in a summary of
investigations of forty species of hard-
woods, that barring a few exceptions,
in general, the hardwood sulphate pulps
have a higher tensile and burst strength
than bamboo pulp.

The age of wood is also known to have
a significant effect on the pulping per-
formance and its end use. For example,
Scararnuzzi? has found 'that 5 year old
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Eucalyptus viminalis had a lower wall
thickness/lumen diameter ratio than 15
year old wood. He suggested that usinu
the young trees is a direction for im-
proving Eucalyptus utilization. Like-
wise, as pointed out by Barnberf the age
of wood also has some influence on the
density of wood. In this respect too
younger wood is preferable to older
wood. The larger the density of wood,
the larger amount of chip is charged
in a digester and the higher the effi-
ciency of cooking. However, it is to be
borne in mind that the wood of higher
density produces pulp of lesser quality
High Yield Pulping Processes - Much
is being heard these days about high
yield pulping processes. For instance,
it is reported that at the Australian
Newsprint Mills, Boyer, Tasmania, in its
production of 500 tonnes of newsprint
per day, the company is now using
about 100 tonnes per day of a new
grade of pulp produced from Eucalyp-
tus wood from plantations by a chemi-
groundwood process. The method 'in-
volves the impregnation of logs and sub-
sequent grinding on stone grinders.
Three to four per cent caustic soda (on
oven dry wood) is used in impregna-
tion and another 2.7 per cent' in the
showers on the grinders. They yield of
pulp is 92 to 93 per cent.

As pointed out by Biswasf pulps pro-
duced by a chemical process or by a
combination of mechanical and chemi-
cal process, mainly consist of alpha-
cellulose, hemicellulose and lignin. The
yield will depend upon the amount of
these constituents present in the pulps,
and will vary, according to the pulping
process followed, and the cellulosic ma-
terial employed. Biswas has quoted Ca
sey as reporting that the yields of pulp
by the different processes arer->-

90-95%
85-00%
85-90%
65-85%

Mechanical (or groundwood)
Chemigroundwood
Cold Soda
Semichemical
High yield sulfite and

sulfate 50-65%
Regular sulfite, soda & sulfate 40-50%

TECHNICAL .AND TECHNOLOGIC.A~
CONSIDERATIONS OF USE OF
HARDWOODS

The pulp and paper industry in India
deserves full credit for stepping up the
use of hardwoods as raw material. This
is a step in the right direction and it
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could well be said the question of in-
creasing use of hardwoods is a matter
of vital necessity which brooks no de-
lay. Considerable knowledge and ex-
perience has been gained the hard way
in introducing hardwoods in the indus-
try, and it would be necessary to take
stock of the situation from time to tim'!
and learn lessons from it. The Forestry
Sector should also join hands with in-
dustry in pooling its knowledge and in
reorienting silvicultural and manage-
ment practices aimed at facilitating the
increased use of hardwoods in the pulp
and paper industry. This aspect has
been dealt with under a separate head
in this paper.
It would be wrong and complacent, to
think that the increasing use of hard-
woods has come about as a magic for-
mula. There have been many problems
and difficulties which have been tackled
with skill and technical competence. L
would be difficult to deal at length with
these in the body of this paper. Never-
theless, a brief review will be made here
of the more important points in order

. to guage their impact on the industry
and to suggest areas of improvement
Most of these points have emerged from
the detailed discussions which the au-
thor had with the authorities of the
paper mills located in Central Zone.

Ballarpur Paper Mills Accept Large
Stocks of Fue)! Stacks From Maharash-
tra Forest Department - In Chanda
district the Maharashtra State Forest
Department has launched an ambitious
programme of clear feIling nearly 2,000
hectares and planting them with teak.
These areas are situated within a dis-
tance of 50 km. from the paper mill
site. After removing timber from the
felled areas, the Forest Department pre-
pares stacks of the remaining material
having a stacked volume of 2 m3 for
sale as fuel. The Ballarpur Paper Millo,
have agreed to buy approximately
60,000 tonnes of such material at a price
of Rs. 17 per stack (which works out to
approximately Rs. 23 per tonne).

In addition to the above, the Paper
Mills have contracted to buy from the
Forest Department sawn waste mostly
of Boswellia serrata and Pterocarpul;
marsupium from the departmental saw
mill situated at Ballarshah at a price of
Rs. 43 per tonne. On an average 4 to
5 tonnes of this material is lifted from
the saw mill every day.

Sirpur Paper Mills Request Andhra Pra-
desh Government For Supply of Hard-
woods. - The Sirpur Paper Mills have
recently requested the Andhra Pradesh
Forest Department to supply them
30,00.0 tonnes of hardwoods from the
adjoining forest areas. They have indi-
cated their preference for the lighter
coloured woods, of which at least half
would be Boswellia serrata. The Mills
expect that their requirement of hard-
woods would ultimately go upto 50,000
tonnes. At present the mills are buy-
ing their requirement of hardwoods
from contractors at Rs. 75 per tonne (air
dry) F.O.R. despatching station. The
present intake of hardwoods is about
15% of the total raw material require-
ment.

At present hardwood chips are cooked
together with bamboo chips, but the
mills have made a beginning with cook-
ing these separately in order to improve
the quality of pulp. The same opinion
has been expressed by Ballarpur Paper
Mills. They arc planning to have sepa-
rate streets for bamboo pulp anrl
hardwood pulp and to mix the pulps
after separate cooking and bleaching.

Andhra Pradesh Paper Mills Ask For A
Large Supply Of Hardwoods. - The
mills have recently completed an ex-
pansion programme and aim at produ-
cing 50,000 tonnes of paper annually.
They have also installed a hardwood
pulping plant (based on Cold Soda Se-
michemical Process) whioh is expected
to produce 10,000 tonnes of pulp annu-
ally.
The mills approached the Forest Depart-
ment for a supply of 6,0,000,onnes of
hardwoods.
The programme of the Mills of using
hardwoods has run into some difficulty
and, for the time being, some Eucalyp-
tus wood from 10 year old plantations
is being used. The Mills have also got
interested in woods of Sesbania aegyp-
tica and Sesbania grandiflora which are
a high yielder and can be harvested in
a short time of one to three years. The
yield per hectare from irrigated planta-
tions of these species is expected to be
around 50 tonnes and the Mills have
offered to pay a price of Rs. 73 per
tonne delivered at mill site (same price
as sugarcane).

All Hardwood Species Are Not Suitable.
_ It is a common experience of all the
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three Paper Mills that all hardwood spe-
cies are not suitable for pulp.ng. It has
been found that the darker coloured
and denser woods presen ~ severe prob-
lems in cooking. For instance, the
wood of Madhuca latlfolia and D'o rpy-
ros malanoxylon (of older age) is found
to be completely unsuitable from the'
point of cooking and bleaching. Both
contain dark coloured heartwood which
proves to be quite refractory. Some of
the lighter coluored woods, such as
ChJoroxylon sweltenla and Gardenia
spp, have also been found to be unsui-
table.

I'he difficulties encountered by the pa-
per mills must be faced realistically and
in this respect the area of improvement
would lie in grading pulpwood accord-
ing to colour, density, fibre dimensions,
and extractive contents, aimed at intro-
ducing homogeneity from the pulping
point among the vastly heterogeneous
stock of hardwood materiaL It would
amount to a disservice to the cause of
hardwoods if Forest Departments insist
that the paper mills must remove all
hardwood material from the forests .

Younger Wood Found More Suitable. -
It has been found that younger wood
which contains less heartwood is bet-
ter for pulping than older wood. This
is borne out best by Diospyros matano-
xylon which responds well to cooking
when the wood is young. For younger
wood the requirement of chern.cals is
less, penetration is better and so also
the bleaching performance. In the same
strain it could be pointed out that ten-
sion wood from branches has not been
found to be suitable.

Straight And Soundwood Preferably Of
Uniform Size, Preferred. In field
practice wood of all sizes, shapes and
degree of unsoundness goes into a stack.
Big-sized butt portions often in a stale
of unsoundness can be found mixed
with thin branches. The paper mills
find it extremely inconvenient to han-
die and use such material in its entirety.
This presents severe problems in chip-
ping resulting in uneven chipping and
also a considerable waste (the loss in
chipping can be as high as 10 to 20%).
The ideal material for chipping has
been found to be young, straight an-I
sound wood in a leng.h of two metres
and having a diameter up:o 2:) ern.
The area of improvement would lie in
taking stock ofche difficulties of paper

mills and adopting grading practices in
the field for sorting out the acceptable
pulpwood component. This should not
be a difficult proposition, especially
where there is a keen demand for fuel
and there is no reason why paper mills
should not agree to pay a higher ro-
yalty for such graded and sorted raw
material.

Green Wood Preferred. - It has been
found that green wood, apart from the
facility of debarking it, is preferable
for cooking than dry wood, This is a
comparatively sim-plepoint which could
be integrated into forest management
practices so that felling operations in
the field could be phased to suit the
handling capacity of paper mills.

Other Technological Problems. - It has
been found that the increasing use of
hardwoods presents three major prob-
lems, i.e. -

a) Reduced life of chippers. This is
an elementary metallurgical problem
and there is no doubt that if research
is done in this field ways and means
could be found out t~ make the chip-
pel's stronger and to adopt chipping
practices suited to the hardwoods.

b) Reduced strength of pulps. This is,
in a large measure, due to the presence
of fines and uncooked nuclei in the
pulp. The experience gained by Aus--
tralia shows that this snag could be
overcome by proper beating of the pulp.
This therefore is a matter of developing
suitable methods and degree of beating.
c) Mother liquor is very viscous and
presents problems of recovery of che-
micals. This is quite a major difficulty
and comes severely in the way of step-
ing up the use of hardwoods beyond the
present stage of 30 per cent which is
considered the limit. Ballarpur Paper
Mills have found that the mother liquor
from hardwood cooking is extremely
viscous and in the recovery process the
evaporators get choked. This difficulty
could be overcome by using suitable fil-
ters and ensuring that chips are of uni-
form size without impurities.

MANAGEMENTAND
SILVICULTURAL CONSIDERATIONS

The important role played by the In-
dustrial Sector in establishing the role
of hardwoods in the pulp and paper
industry has been indicated in the pre-
ceding portions of this paper. The Fo-
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restory Sector, which is so very inti-
mately connected with this matter has
also to join hands with industry, strive
to understand the requirements of lnds-
try and widen the area of co-operation
with it. There is an urgent need for
concerted action in this field and for an
equally spectacular breakthrough in the
growing and harvesting of hardwoods
for supply to the pulp and paper indus-
tries. Some of the major items under
which a good deal of useful work Gould
be done are listed below ;-
Need To Know Thoroughly About Hard-
wood Resources. - India is supposed to
possess a huge potential of cellulos'c ma-
terials. But there has been as yet no
syslematic assessment of this Potential.
Information about forest areas under
different species, growing stock and po-
tential cut is very limited, often un-
reliable and in some cases con.rovcrsial.
For a proper knowledge of the forest
resources of a region or an industrial

.catchment, it is necessary to assess rea-
sonably accurately the volume of the
existing growing stock and other con-
nected indices such as increment, drain,
accessibility, etc. All these are oh-ain-
ed through forest resources surveys. It
may be worthwhile men.ioning here
that much useful work has been done in
this direction by the Pre-Investment
Survey of Forest Resources Organiza
tion. During a period of six years of
its existence the Organization has car-
ried out inventory surveys over nearly
70,()1JO sq. krn. and collected a vast
amount of information on the forest
resources, supported by cost and
market studies, which could be of con-
siderable use for industrial planning.
From this data it would be possible to
have a detailed break-up of the grow-
ing stock by species and diameter class-
es, and also of the potential annual cut
based on sound silvicultural prac ~ices.

The relative abundance of pulpable raw
material at the current level of con"
sumption is poor comfort - it merelv
establishes the physical availability of
resources. Having known that, it i:
equally important to ascertain the
economic accessibility of resources reo
fleeted in the prices at the mill sites.
Cost studies carried out by the Organa.
zation for Bastar district have shown
that nearly 300,000 tonnes of bamboo
would be available at a proposed mill
site at Jagdalpur or Barsur within Hs,
61) I',er tonne and the same quantity of
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hardwoods within Rs. 30 per tonne.
Both these fignres are exclusive of ro-
yalty. It would perhaps be difficult tu
find a better example of such extensive
raw material resonrces available within
such low cost limits. A paper mill
using 60% bamboo and 40% hardwoods
and having an initial annual capacity

. of 100,000 tonnes could easily be set up
In Bastar region. There Is enough raw
material available for ultimately raisin~
the capacity to even 200,000 tonnes.

Need To Set· Apart Pulpwood SuppJy
Areas. - At present there is a multipli-
city in management objectives of grow
ing timber as well as pulpwood over the
same area. This necessarily entails lOD-
ger rotations and a wide assortment of
sizes of pulpwood. The ideal thing to
do would be to set apart pulpwood sup-
ply areas situated as close ito the mill
sites as possible and to manage them
exclusively for the purpose.

Need To Reduce Cutting Cycles For
Pulpwood Supply Management.
It has been pointed out earlier in this
paper that the pulp and paper industry
prefers young wood to mature wood.
The best pulping material is considered
to be upto a diameter class of 20 em.
and in pieces of 2 metres. The pre-
occupation of the Forest Departments
with long rotations would be under-
standable for timber production. But
for pulpwood production short cycles
of twenty or thirty years (and clear
felling the crop) would be quite suitable.
This would also make for some homo-
geneity in the size of pulpwood mate-
rial.

Grading And Sorting Pulpwood. - The
assortment classes for wood resources
that are used at present are - (1) ply-
wood material, (2) saw logs, (3) poles
and (4) fuelwood. Whatever material
is not suitable for the first three cate-
gories due either to size, unsoundness
or unsuitability is put under category
"fuelwood". All such material would
not be suitable for pulping. As such,
it would be a good idea, in view of the
growing -importance of hardwood pulp
ing, to introduce a new category of
"pulpwood" in the assortment list. All
the criteria mentioned earlier for suit-
ability of material as pulpwood, such as
straightness, soundness, colour of wood,
and density could be kept in view at
the time of making this grading. This
will entail extra expenses and industry
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should be prepared to pay higher ro-
yalty for such assorted and graded sup-
plies of pulpwood.
Leasing Of Areas To Paper Mills For
Raising Industrial Plantations. - This
is a controversial matter and so far
Forest Departments have resisted any
approaches made to them by paper
mills for leasing forest areas for rais-
ing industrial plantations on them. Re-
cently, however, the Andhra Pradesh
Forest Department has leased out nearly
800 hectares of forest land to the An-
dhra Pradesh Paper Mills. It would be
nice if other Forest Departments could
emulate this example. It is necessary to
get paper mills associated and interest-
ed in the production of suitable pulping
material. They should also have a stake
in this vital matter of resource produc-
tion.

INDUSTRIAL PLANTATIONS

Impressive progress has been made by
the Forestry Sector in the matter of
raising industrial plantations of Euca-
lyptus. But there is still considerable
scope for linking up and integrating
plantation programmes with industrial
plans. And as has been stated earlier, it
would be desirable to associate the In-
dustrial Sector in this activity.

Industrial plantations cost a good deal
of money, and can generate ample rural
and skilled employment. The average
cost of raising bamboo and Eucalyptus
plantations works out to Rs. 750 to 800
per hectare. To be useful such planta-
tions should be raised on productive
lands as close to the mill sites as possi-
hle, Their advantage would then be ma-
nifold, as the following things would
follow:-
a) An assured homogeneous supply of
the right. type and size of raw material
would be available.
b) A small and compact area consti-
tuting the source of raw material supply
would be available, which would facili-
tate intensive management and mechani-
zation of harvesting methods. Eucalyptus
plantation could produce 70 to 100 ton-
nes of raw material per hectare over a
cycle of ten years and bamboo planta-
tions could yield 8 to 10 tonnes per hect-
are over a cycle of 3 to 4 years, after tak ,
ing 8 to 10 years for clump formation.
Thus, for the production of 100,000ton-
nes of Eucalyptus wood a total area of
140 sq. km. would be quite sufficient.

c) The cost of transportation of har-
vested material which would be situated
close to a paper mill would be consider-
ably less than corresponding charges
for bringing raw material from more
remotely situated forest areas. The sav-
ing on this item would be in the neigh-
bourhood of Rs. 110to 15 per tonne and
this would result in considerable econo-
my. Consequently, the paper mills
should be able to pay higher royalties
for such material, which would serve as
an incentive for stepping up the prog-
ramme of raismg industrial plantations
within their easy reach.

To benefit to the highest possible degree
from the economics of integration, it is .
desirable to have available for the in:-
dustrial plant both long-fibred and
short-fibred pulping material. This is
an important point to keep in mind
when plantation plans are drawn up.

Plantations Should Be Raised On Best
Available Localities :- There is a Ialla-
cious belief in the minds of most Fores-
ters that the industrial plantations
should be raised on marginal soils and
that the best areas should be earmark-
ed for teak plantations. The sooner
this notion is given up the better. It is
rather a question of priorities and plan-
ning and the raising of industrial plan-
tations is no less an important task,
than the raising of teak. A concrete in-
stance of two Eucalyptus plantations in
Kakinada division in Andhra Pradesh
could be cited here. Both could be re-
garded as having been raised at the same
cost of Rs. 750 per hectare. One plan
tation which is situated on poorer soils
near Rajahmundry was exploited in
the 11th year for supply of raw male-
rial to the Andhra Pradesh Paper Mills.
The yield from this plantation was only
30 tonnes per hectare. In contrast with
this, there is an excellent plantation of
Eucalyptus on rich forest soil in the di-
vision which is only 4 years old and ha ~
already got 50 tonnes of wood per hec-
tare on it. There is not the least doubl
that, judging from the present rate of
growth, it will yield at least 100 tonnes
per hectare in the 11th year, This is
an illustration which would call for no
elaboration. If money spent on an in-
dustrial plantation is regarded as an in-
vestment, then obviously, the plantation
yielding 100 tonnes would be far pre-
ferable to the 30 tonnes one.
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CONCLUSION

The scope of using increasing quan-
tities of mixed hardwoods in the pulp
and paper industry has been discussed
in its totality in this paper and some
of the measures which should be adopt-
ed both in the Industrial and Forestry
Sectors to overcome difficulties and to
facilitate the increasing use of hard-
woods have been enumerated. The pulp
and paper industry in India now seems
to be poised for a major breakthrough
and it can safely be predicted that in
the next decade or two, apart from at-
taining self -sufficiency in the production
of pulp and paper (and thereby cutting
down the huge imports of pulp and
newsprint), the country would be able
to export a sizeable quanlity of finish-
ed products.

The pulp and paper industry has pass-
ed through a difficult phase during the
last decade, when it was plagued by
price controls, rising costs and inelasti-
city Of raw material supply. Thanks to
the rapid technological advances made,

and the existence of vast untapped hard-
wood resources still available in the
country, the prospects for the future
seem to be quite promising. What is
needed now is to diversify production
and to allocate raw material resources
on the basis of their performance and
suitr-bility for each type of product.
The scarce bamboo resources now nee.I
to be utilized judiciously.

Finally, in concluding, a word may be
said on the question of royalties of raw
material. Kotharitv has poin.ed out
that the solution lies in paying higher
and better royalties for raw materials,
as a measure for ensuring their perpe-
tual and increasing supplies. Royalty
plays such an insignificant part in the
total break-up of cost figures (hardly
Q.3%) that it seems unfair on the part
of industry not to pay more for raw
material. The area of improvement
would lie in tackling other major items
of cost, such as transportation of raw
material, labour and staff, recovery of
chemicals, etc.
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The detail of control instruments
in Pandia Digester at SPB will
be typical of 'any continuous dig-
ester of this type. An attempt is
made to present salient features
of such a control system from the
point of view of its working
principles, ability to safeguard
the equipment, function in main-
taining the quali ty of the pro-
duct and economy of the opera-
tion.

B.G. Sundar, Instrument Engln-
eer, S. G. Rangan; Pulp Mill
Suptd., and N. Ravindranathan;
Works Manager, Serhasayee
Paper and Board Ltd., Erode-7,
'I:'amiJ Nadu.

Instrumentation In Pandia
Continuous Digester
at SPB
The advantages of continuous
digesters over batch one's are
too well known to be listed here.
Pandia chemi-pulper is well
recognised as a comparatively
cheap piece of equipment cap-
able of pulping such diversified
raw materials like wood, bamboo
and bagasse. The Pandia at SPB
has two tubes 42" dia 39' length.
It has a capacity of 3.5 tonnes
of pulp/hour with bamboo and
wood chips, consuming about 20-
21 per cent Active Alkali as such
on B.D. material. The success of
this compact pulping unit de-
pends upon the successful work-
ing of the different control in-
struments.

The various type of controls used
in Pandia at SPB are shown in
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F1ig. 1. They me:

(a) Chip feed control,

(b) Liquor feed control;

(c) Digester temperature an?
pressure control;

(d) Cook time control;

(e) Blow back valve control;

(f) Discharger control; and

(g) Safety devices for protection
of the equipments.

(a) CHIP FEED CONTROL:

Uniformity of chip feed, apart
from being very important in
maintaining the uniformity of
quality of the pulp is very essen-
tial for its operation also. Too
large a quantity of chips will
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