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The National Planning Committee
Series will consist of Reports of the
various Sub-Committees, each of
which deals with the several aspects
of the national life, Each Sub-
Committee consists of recognised
Experts in the subject; and every
Report prepared by them considers
all the bearings, implications, and
consequences of the subject. To-
gether the Series will make a com-
prehensive outline of an all-embrac-
ing National Plan, which, if and
when implemented, would revolu-
tionise the conditions of life in this
country. Though most of the
Reports were prepared in 1939-40,
each is prefaced by an Introduction
showing the place of the subject in
the entire Scheme of National
Planning, and ended by a Summary
of Developments which brings the
matter fairly up to date,
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PREFACE

The National Planning Committee, appointed in 1938,
began its work early in 1939. After defining the nature of
a National Plan, and determining the nature and scope of
the work entrusted to them, the Committee issued an ela-
borate and comprehensive Questionnaire which was subse-
quently supplemented by specific details. Twenty-nine Sub-
Committees, formed into eight groups, were set up with
special terms of reference to deal with all parts and aspects
of the national life and work in accordance with a predeter-
mined Plan.

After some unavoidable delay in getting replies to the
Questionnaire, the Sub-Committees began their work, and
submitted Reports,—some of them Final, some Interim,—
which were considered at the Plenary Sessions of the
Parent Committee in 1940. Towards the end of that year the
Chairman, Pandit Jawaharlal Nehru, was arrested and sen-
tenced to a long term of imprisonment, during which the
work of the Committee had necessarily to be suspended.

On his release a year later, hope revived for an inten-
sive resumption of the Committee’s work. But the out-
break of war with Japan, the threat to India’s own safety,
"and the hectic march of political events, rendered it im-
possible to devote any attention to such work at that time.
It, therefore, inevitably went into cold storage once again;
and remained for the duration of the war.

When at last the War seemed nearing its end, Pandit
Jawaharlal Nehru with other leaders was released. The
moment seemed again opportune to resume the work of
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the Planning Committee. Meetings of that Body were held
in September and November 1945, when certain more
urgent questions, already included in the programme of the
National Planning Committee, were given a special prece-
dence. A Priority Committee was appointed to report up-
on them. Changes and developments occurring during the
War had also to be taken into account; and another Com-
mittee was appointed to review the general instructions,
given six years earlier to the Sub-Committees. Revised
instructions were issued to them following the Report of
this Sub-Committee; and the Chairmen and Secretaries of
the several Sub-Committees were once again requested to
revise and bring up to date such of the Reports as had
already been submitted—either as final or interim—while
those that had not submitted any reports at all were asked
to do so at an early date.

As a result, many of the Sub-Committees which had
not reported, or had made only an Interim Report, put in
their Reports, or finalised them. The Parent Committee
has had no chance to review them, and pass resolutions on
the same. But the documents are, by themselves, of suffi-
cient value, prepared as they are by experts in each case,
to be included in this Series.

The following Table shows the condition of the Sub-

Committees’ work, and the stage to which the Planning
.Committee had reached in connection with them.
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To sum up, fourteen Sub-Committees had made final
ceports, of which ten have been considered, and Resolutions
taken upon them, by the National Planning Committee.
Twelve more have presented Interim Reports, of which nine
have been considered by the Planning Committee, with
Resolutions thereon, while three Sub-Committees have not
yet presented any report on the reference made to them.

The idea that all this material, gathered together with
the help of some of the best brains in India in the several
departments of our national life, should be printed and
published was before the Committee from the start. But
the interruption caused by the war prevented its realisation.
It was once again mooted in. 1941; but the moment was not
deemed ripe then for such action, partly because the leading
spirits in almost every one of the Sub-Committees were
unable to devote time and labour to bring their Reports up-
to-date; and partly also because war-time restrictions or
shortages had made scarcer than ever before the statistics
and other facts, which particular sub-committees would
need, to bring their work up-to-date. The war-time needs
of Government had attracted several of them to work on
Government Bodies, Panels, or Committees. For all these
reasons it was deemed undesirable that material of this
character—valuable as it must be—should be put out in an
incomplete, inchoate, obsolete form, which may reflect un-
favourably upon Indian capacity for such tasks.

The last four years of the War were thus a period of
iuspended animation for the National Planning Committee.
ven after the end of the war, it has not been feasible, for
obvious reasons, for the Planning Committee to resume its
work and finalise decisions. Continuous sessions of that
body are indispensable for considering and taking decisions
on the Sub-Committee reports presented since 1940, and
putting all the material into shape, ready for publication,
not to mention making its own Report: but the political
situation in the country made it impossible. Other condi-
tions, however, are somewhat more favourable than in
1938-39, when the Central Government of the country were
all but openly hostile to such attempts. Lest, however, the
momentary difficulties make for needless further delay, it
was thought advisable by the Chairman and the under-
signed that no more time should be lost in putting this
material before the Public. Following this advice, it is now
proposed to bring out a complete Series of the National
Planning Committee’s Sub-Committee Reports, which will
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serve as appendices to the Parent Committee’s own Report.
The Plan of the proposed enterprise is briefly summarised

below.

Every Sub-Committee’s Report, which is in a final form
and on which the National Planning Committee has itself
taken resolutions, will be edited and published, with an
Introduction assigning their due importance to the sugges-
tions and recommendations contained in that particular re-
port, its proper place in the over-all National Plan; and
following it up, wherever necessary, by a kind of Epilogue,
summarising the developments that have taken place during
the seven years, during which the work of the Planning
Committee had been in suspension.

Those Reports, again, which, though in a final form,
have not yet been considered, and no resolutions taken
thereon, by the Planning Committee, will also be included
in the Series in the form in which they were submitted,
with such Introduction and Epilogue to each as may be
deemed appropriate. And the same treatment will be
applied to Reports which are ‘Ad Interim’, whether or not
the Parent Committee has expressed any opinion on the
same. They will be finalised, wherever possible, in the
office, with such aid as the Chairman or Secretary of the
Sub-Committee may be good enough to render. Sub-Com-
mittees finally, which have not submitted any Report at all,
—they are very few,—will also find their work similarly
dealt with. The essence, in fine, of the scheme is that no
avoidable delay will now be suffered to keep the National
Planning Committee’s work from the public.

Both the Introduction and the Epilogue will be supplied
by the undersigned, who would naturally be grateful for
such help as he may receive from the personnel of each
Sub-Committee concerned. The purpose of these additions
1s, as already stated, to assign its true place to each such
work in the over-all Plan; and to bring up the material in
each Report tn date, wherever possible,

Not every Sub-Committee’s Report is sufficiently large
to make, more or less, a volume by itself, of uniform size,
for this Series. In such cases two or more Reports will be
combined, so as to maintain uniformity of size, get-up, and
presentation of the material. The various Reports, it may
be added, would not be taken in the order of the classifica-
tion or grouping originally given by the Planning Commit-
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tee; nor even of what may be called the intrinsic importance
of each subject.

In view of the varying stages at which the several Re-
ports are, for reasons of convenience, it has been thought
advisable to take up for printing first those which are final,
and on which the Planning Committee has pronounced
some resolutions. Printing arrangements have been made
with more than one Press, so that two or three Reports may
be taken simultaneously and published as soon as possible
so that the entire Series may be completed in the courde
of the year.

Two other Sub-Committees, not included in the list of
Sub-Committees given above, were assigned special tasks
of (1) preparing the basic ideas of National Planning; and
(2) outlining the administrative machinery deemed appro-
priate for carrying out the Plan. These were unable to
function for reasons already explained. The present writer
has, however, in his personal capacity, and entirely on his
own responsibility, published the “Principles of Planning”
which attempt to outline the fundamental aims and ideals
of a National Plan. This remains to be considered by the
Planning Committee. Similarly, he has also attempted to
sketch an administrative machinery and arrangements
necessary to give effect to the Plan, when at last it is for-
mulated, and put into execution. Notwithstanding that
these two are outside the Scheme outlined in this Preface,
they are mentioned to round up the general picture of the
arrangements made for publication of the entire work
up-to-date of the National Planning Committee and its
several Sub-Committees.

The several volumes of Sub-Committee Reports, when
published, will be treated as so many appendices to the
Report of the parent body, the National Planning Commit-
tee. It is impossible to say when that Committee, as a
whole, will be able to hold continuous sessions, review and
resolve upon Sub-Committee Reports which have not yet
been considered, and lay down their basic ideas and govern-
ing principles for an all over Plan, applicable to the country,
including all the facts of its life, and all items making up
the welfare of its people.

The disturbed conditions all over the country, and the
Labour unrest that has followed the end of the War has
caused unavoidable delays .in printing and publishing the

14



several volumes in the Series, which, it is hopea, will be
excused.

In the end, a word of acknowledgment is necessary to
put on record the aid received by the Editor in the prepara-
tion and publication of this Series. All those who are asso-
ciated in the task,—members of the Parent Committee, or
as Chairmen, Secretaries or Members of the various Sub-
Committees,—have laboured wholly, honorarily, and con-
sistently striven to give the best that lay in them for the
dervice of the country, Almost all Provincial Governments
and some States,—the latter twice in some cases,—have
made contributions towards the expenses of this office,
which have been acknowledged and accounted for in the
Handbooks of the Planning Committee, published earlier.
Suitable appreciation of these will be expressed when the
Parent Committee makes its own Report. At almost the
end of its task, the expenditure needed to edit, compile, and
otherwise prepare for the Press, the several Reports, has
been financed by a Loan by Messrs. Tata Sons Ltd., which,
even when repaid, will not diminish the value of the timely
aid, nor the sense of gratitude felt by the undersigned.

Bombay, 1st July 1947. K. T. Shah.

Note:—In the Scheme of this Series, originally given,
more than one Report was intended to be included in one
volume in some cases. The combinations indicated in the
circular, of the 20th of June 1947, had had to be modified as
the printing of several Reports proceeded.

When about half the volumes were printed, it was
found that that scheme would not give a fairly uniform
series. The new arrangement is given on the page facing
the title page. Some changes have had to be made in that
list e.g., the separation of the two Reports on Public
Health and National Housing, intended to be in one volume,
are now in separate volumes,

Conversely, only the two Reports on Animal Husbandry
and Dairying and on Fisheries were intended to be com-
bined. As now decided, the Report on Horticulture is also
included in the same Volume.

Again, the original combination of the Report on Min-
ing and Metallurgy with that on Engineering Industries
has been modified. The latter now combined with the
Report on Industries Connected with Scientific Instru-
ments, which was originally meant to be a separate volume,
while the former is to be by itself.

31st January, 1948, K. T. S
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INTRODUCTION

e Chemical Industries Sub--Committee, appointed by
the National Planning Committee, consisted of—

Dr. J. C. Ghose (Chairman)

Shri B. D. Amin Dr. N. R. Damle

Dr. K. Venkatraman Dr. Qudrat-i-Khuda
Dr. S. S. Bhatnagar Prof. D. Y. Athavle
Dr. N. N. Godbole Dr. B. K. Nandi
Shri M. L. Dey Dr. Mata Prasad
Shri Rajshekhar Bose Dr. K. G. Naik

Shri S. G. Shastry Dr. P. C. Guha

Dr. B: C. Guha Mr. M. P. Kanga
Shri Kapilram H. Vakil Dr. R. L. Datta

Prof. R. C. Shah (Secretary)

with the following Terms of Reference :—

(a) “to make a census of chemicals, including fertilisers,
produced in India, and imported from abroad ;

(b) to survey the potentialities for the manufacture of
chemicals in India ;

(c) to form an estimate of the country’s requirements in
chemicals on a progressive scale for the next ten years.

(d) to recommend ways and means for developing chemi-
cal industries in order to supply the Nation’s require-~
ments in the next ten years;

(e) to recommend such legislation or special concessions as
may be necessary for the encouragement or development
of these industries.

(f) to review the possibility of Export Trade in chemicals
for the manufacture of which India possesses special
advantages.” .

Soon after its formation, the Sub-Committee met, and
devised machinery for collecting information and gathering
data.- These, however, have not been secured to the extent
the Sub-Committee would have desired. Like all other items
in such enquiriries, the statistical and factual material in this
country, officlally collected and published, is very poor; while
that obtainable from private sources is neither authoritative
ner abundant.; dealers and manufacturers are reluctant to
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answer enquiries of this kind even by such an Organisation
as the National Planning Committee; and hence the paucitj
of the material. The Sub-Committee is thus obliged to com=
plain in almost every section of its Report about the lack of
the necessary data; and the Report, necessarily, suffers from
want of the material in consequence.

The Report is, as already stated, an Interim document,
which would have been finalised, had the National Planning
Committee continued to function actively, and the Sub-
Committee been given sufficient time to finalise its reécom-
mendations. As it is, its conclusions and recommenda-
tions cover a goodly ground, and appear to provide sufficient
ground for assessing the importance of the Chemical In-
dustry, and recognising its proper place in an all-round
National Plan.

From the outset, the National Planning Committee had
recognised the vital importance of the Chemicals Industry by
listing it in the Group of Key Industries, i.e.. Industries which
are vital to the very existence of the country, or which are
the parent or foundation of other imporant industries.

This importance was also recognised, in all its varied
aspects, by the Government of India, when they at last awoke
to the necessity of planning, both to meet the urgent war
needs and also to provide for post-war development. The
Planning and Development had set up at least three of its
twentynine Panels to consider :—

1) The Electro-Chemical Industries;

2) The Heavy Chemical Industries; and

3) The Dye-stuff Exploratory Committee;
and some of the leading Members of the National Planning,
Committee’s Sub-Committee were closely associated with
these Panels.

In four essential aspects of our national economy, this
Industry is .of the utmost importance, and fully deserves its
description as a Key or Parent Industry on which other in-
dustries are dependent.

I. DEFENCE NEEDS

1. In the first place, the Chemicals Industry in its
several branches, forms the backbone of the entire provision
for the Defence of a country in modern times. This is no
longer an age of the thews and sinews, nor even of bows and
agrrows. It is an age where the Atom Bomb is the decisive
factor. Wars will be fought and won, not by mere weight of
numbers, but by the tullness, yariety and up-to-date charac-
ter of the supplies and armaments, which only a highly in3
dustrialised country can pfovide. Al kinds of ammunition,
explosives, zases, etc., depend upon a welt-developed Chemi-
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cal Ingustry to supply the country’s needs for Defence. The
Sub-Committee in their Report fully recognise it ; and the
Panels appointed by Government have also realised this
aspect, which was intensified during and because of the War.

Defence needs still continue to be paramount in shaping
the industrial organisation of the country. Even if the
United Nations’ Organisation becomes sufficiently strong
to outlaw War altogether from the face of the earth, each
member of that Organisation would nevertheless have to
make its own contribution towards the policing of the world.
The result is that much of the material now devoted to a
country’s own individual Defence would be needed to meet
the obligation of a Member of the United Nations, which
cannot be fulfilled unless there was an adequate Chemical
Industry in each such country.

The ideal, however, of that Organisation, viz. a wholly
warless world, does not seem likely to be realised in the
immediate future. Not even the leading members, sponsors
or parents of the Organisation, have started discontinuing
or even diminishing their own Defence Preparation, whether
in actual armament or supporting industry. Without, there-
fore, being an advocate in any seénse whatever of war as the
only means for settling international differences, one cannot
yet overlook altogether the possibility of aggression from
outside for a country like India just starting on its path of
National Independence, and the consequent necessity for
her to be as much prepared for self-defence as any possible
aggressor. Such preparedness would be all but impossible
if we have no well-grown Chemical Industry of our own.
The Government of India have mainly depended. hitherto
for such material on foreign imports. The figures collec-
ted by the Sub-Committee, and those given elsewhere in this
Introduction, are eloquent evidence of that policy of keeping
India helplessly dependent on foreign supplies for vital needs
of National Defence, which can no longer be tolerated. Ana
that apart from the consideration that details of imports
actually on account of the Defence Department are not
revealed.

NEEDS STATE AID

This Industry has not its importance only in connection
with National Defence, though that alone would suffice to
make it imperative on a National Planning Authority to take
it immediatelv in hand and develop it with the utmost
rapidity possible. It is of vital importance in normal times
also, as such, the Chemical Industry ought to be under the
direct ownership and management by the State. For reasons
of Defence as well as regional ‘development, it should be dis-
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persed in such parts of the country as are best suited for the
purpose from the point of view of raw materials, cheap
power, and other necessary conditions. The section on the
Location of that Industry given hereafter indicates in some
detail the different regions where this Industry has possi-
bilities for a variety of considerations. In the meanwhile,
it must be added that no great vested interests of private
enterprise exist ; and so the fleld is relatively clear. If this
Industry is a nationalised concern from its start, there would
be very little difficulty in distributing or allocating. ft to
regions and localities technically appropriate for the purpose.
Difficulties of transport, lack of cheap power, distance or
uncertainty of markets, which have impeded the progress of
the industry, so far, may then all be easily remedied.

Another consideration in regard to this Industry, and
its future development as an integral part of the Plan, arises
from the relative backwardness of the country in this regard;
and the correspondingly strong position of foreign competi-
tors invading our market and capturing it directly or indirect-
ly, so that the Industry has not much prospect of success,
unaided by the State. It is, of course, not possible for this
country to decide upon a complete prohibition of all imports
of Chemicals. and so shut out the foreign interests compet-
ing in the Indian.market. 'The latter are so strong, being
parts of World Combines, Trusts, or Syndicates, that they
have obtained a practical monopoly of the Indian Market.
In the face of this competition, and the vital role of Chemi-
cals in peace and war, the Government of India would not
be able to adopt and carry out a rigorous protectionist
Tariff Policy against such Combines, if the advantage of
such protection goes only to the private owner.

FOREIGN CAPITAL IN ALLIANCE WITH INDIAN

Foreseeing possibilities of strong opposition, however, in
a resurgent nationalism, the competing Foreign Combines
have changed their tactics. Instead of importing their pro-
ducts entirely, they now try to produce them in this country,
in alliance with Indian Capitalists, who will give the enter-
prise a national character in this country, and so secure the
benefit of fiscal protection, if that policy is adopted, and
secure for them the full benefit of all forms of State aid.
Under the Agreements reported between International
Chemical Combines and corresponding Indian Enterprise, the
problem of policy, direction and management, has, no doubt,
been attended to, so that those interested may claim to have
safeguarded the national interests in this arrangement to the
fullest. They would share all patents and discoveries, all
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processes and technical advances, so that the necessary pre-
requisites for setting up and working the Industry would not
be lacking. It is presumed, of course, that this Industry will
need full protection and encouragement if it is to be properly
built up to make the country as nearly self-sufficient as possi-
ble. Such aid and protection, however, would go to private
parties at the cost of the community. It must thus be a
matter of crucial economic policy for the rulers of this coun-
try to decide if they would admit, in this disguised manner,
foreign capital and enterprise, in alliance with Indian enter-
piise, in such a vital industry necessary for the very existence
of the country itself, or whether we should be determined
enough to establish a Complete State Monopoly in this In-
dustry, owned and managed by the State or its delegate, to
be established and built up till all the reguirements of the
country for defence and civil needs are met from the coun-

try’s own production of Chemicals, unalloyed by any foreign
association.

As stated in the Interim Report, the country is by no
means poor in regard to basic raw materials, technical skill,
and other pre-requisities for the successful establishment of
this Industry. Advanced scientific research may be lacking,
though even in that regard, according to some of the sugges-
tions in the last Sessions of the Science Congress, the
scientifically trained man-power in this country, if not of the
very highest, at least of sufficiently advanced character, is
so large that all the reasonable needs of technical skill may
well be met from our own resources. And if a deficit is still
left, technical skill of this kind would not be difficult. to ob-
tain from the more advanced countries like Germany,
America, Russia or Japan.

Lack of electrical energy may be a temporary handicap;
hut that can be remedied easily when once a comprehensive
Plan is set into operation. The problem of suitable market
for the products of the industry is a question only of correct
location of the industry; and that, as already mentioned,
would be no difficulty if the Industry is worked as an integral
part of the National Plan, and is owned and managed by the
State as a Key or Defence Industry,

Neither on account of lack of essential raw materlals
therefore, nor lack of technical skill, need this Industry be
impossible to estblish in this country. The capital needed
may be considerable; but if the State is running the Industry,
that would be no insuperable difficulty.

II. PARENT INDUSTRY FOR OTHERS

2. The second reason why this-is regarded as a Key In-
dustry of vital importance to the country, lies in the fact that
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it is for the basic Industry to provide artificial Fertilisers,

which are needed for this country’s largest single Industry,
offering the largest volume of employment to the largest pra-
portion of the people, and producing the major proportion
of the wealth of the cuntry, namely, agriculture. It is almost
a truism to say that Agriculture in this country is very back-
wiard, in point of yield per unit, as also the quality of the
yield. This can be very easily rectified by improvements in
the accessories of agriculture, such as adequate and regular
water-supply by irrigation works where rainfall fails, suable
manure, better implements and seed, and the like. It is
unnecessary at this stage to enter into the question of social,
organisational and other factors, like the excessive fragmen-
tation of land in this country, which handicap that industry
to a very large degree, and reduce and impoverish the yield
per unit to much below what it may well be expected.

» But even when these factors are reconditioned, the
morcellement of agricultural land is stopped, and economic
units -provided. the inherent qualities of the soil would still
require attention and nourishment that organic manure and
artificial Fertlilisers can afford on a large enough scale to be
entirely satisfactory. It has been calculated that Indian
Agriculture to be fully rehabilitated, so to say, would require
something like a million tons of such Fertilisers. A start
has been made bv a factorv estimated to produce some 350,000
tons; while smaller plants are in operation in Mysore and
Travancore which will go some way to meet the deficit. But
to make up the full quota, and even to stimulate agriculture
still further, a full-sized Chemical Industry, as an integral
part of the Plan, is indispensable. Some criticism has, no
doubt, been urged upon the newly projected Fertiliser Plant
in regard to its production or outturn, as also on the score of
its initial financing, pricing of its products, and other ana-
logous, reasons. Whether or not this criticism is well-found-
ed les in the future. For the moment it is important to add
that, quite apart from techinical or financial objections that
could be urged against these attempts, the fact must be re-
cognised that the success of the Fertilisers Industry depends
in a very large measure upon the existence in the country of
a fully developed Chemical Industry.

III. INDISPENSABLE ACCESSORY FOR OTHER
INDUSTRIES ,

3. A third reason to classify this as a Key Industry 15 to
be found in its being an indispensable accessory for the
finished products of several other industries. The dyes and
eolours, for example, needéd for all the textile goods; the
paints and vanishes needed fn the household furnitiire and
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building materials; glass and plastics; oils, soaps and toilette
goods; acids and alkalies of all kinds; and other products
which are necessary for several other industries will not be
available in the land if there is no adequate Chemicals In-
dustry in the country.

The Report makes a good survey of these several in-
dustries in which chemical products are needed. It indicates
the prseent dependence of this country on foreign imports
in these respects, and also the possibility of the country re-
placing such foreign imports by its own production, if only
we went about the matter in a thoroughly scientific manner.
The Table on page 9 and the following pages makes this
evident at a glance.

IV. NECESSARY FOR PUBLIC HEALTH

4. The last but not the least of the reasons compelling
the grading of this as a Key Industry, relates to Publie
Health. The manufacture of drugs, vaccines of all kinds, sera
or medicines is part of the Chemical Industry, which would
help combat disease and even to prevent it, which would
the health of the people at a high level. A section is de-
voted in the Interim Report to that subject; and the Planning
Committee has not failed to recognise its importance in its
own Resolutions.

The investigations and reports of the Panels appointed
by Government have also emphasised most of these con-
siderations. The case for an early establishment of the
Chemical Industry in this ountry on a scale sufficient to meet
all our needs in the several categories is irresistible.

Must Be State Monopoly

If the Industry is State-owned and State-managed, its
distribution or diffusion in all parts of the country natu-
rally suited for its Location will be automatically attended
to. As there will then be no scope for any private in-
dividual or corporation profiting at the expense of any
other Province, little occasion will be left for inter-provincial
jealousies, which make the task of locating industries in
really suitable places more than ever difficult and delicate.
Provinces on the sea coast, where salt can be made from
brine, or in those where salt is availabie, or where coal is
abundant would, other things being the same, be the most
suitable locations for this Industry in its several Branches.
8o far as Drugs and Medicines sre concerned, Provinces
with good forest wealth would, similarly, be best adapted for
that purpose, as also for Essential Olls, Paints and Varnishes,
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In.the problem of organising this Industry, the economies
of large-scale produetion and facility in manufacturing by-
products makes it desirable, for purely technical reasons, to
concentrate, rather than disperse, establishments of this
Industry. At the present time there are two groups of
regions, namely the 24 Parganas in Bengal and Okhaman-
dal in the Baroda State on the Arabian Sea Coast, which
appear to be the biggest concentrations. The former
accounts for 40 per cent and the latter for 26 per cent of the
total workers employed in this Industry. The choide of
Bengal has been influenced, no doubt, by the near availability
of coal, and the presence of a considerable market in jute
and other industries taking up the products of the Industry.
Likewise in Okhamandal, the presence in-a good quantity of
the raw material on the spot is the chief reason of the indus-
try being concentrated there. Its principal market is also
not far,—the cotton industry in Ahmedabad, Bombay and
Sholapur. The products can be sent cheaply to Bombay by
sea; and the railway freight to Ahmedabad or Sholapur is
by no means prohibitive.

Another Province, with great possibilities for the Chemi-
cals Industry is the Punjab, with its immense salt resources
in the Khewra mines. The Imperial Chemicals have got a
long lease of 50 years for utilising these raw materials suit-
able for a large sized Chemical Industry concentrating
around the Khewra Salt Mines. The agreement for giving
a long-term Monopoly to this Foreign Syndicate is particu-
larly objectionable, because it not only entitles that single
Corporation to develop the immense raw materials available
there, but allows it to prevent others from doing so, even
when it does not choose to develop the appropriate Industry
itself. That agreement provides an object lesson to Indian
Statesmen, not only in regard to concessions to foreign Capi-
talists at the expense of the country’s natural wealth, and
future economic development; but also in regard to the
danger of Monopolies to private individuals or profit-seeking
Corporations, whether Indian or Non-Indian.

Due to reasons of International competition, there has
been all the world over a tendency for large sized Industries
to gravitate towards a virtual monopoly; and a consequent
intensive concentration of the main Industry as well as all
subsidiary and connected industries. So long as these are
a virtual monopoly in private hands, the economic life of the
country will be at the mercy of these private profit-seekers,
whether from the point of view of defence or of peace time
national self-sufficlency in all Key and vital industries.
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Nothing can be more undesirable, in the long-term in-
terests of the country, than such consummation. In view
of the vital importance, already stressed and explained, of
this Industry, it is to be hoped that none but the State will
be allowed to develop this enterprise even as a virtual mono-
poly, so as to attend justly to all the needs of all the parts
of the country.

BEGINNING OF THE INDUSTRY IN INDIA

»

The development of the modern, large-scale Chemical
Industry in India is relatively of a very recent origin. Except
for the Imperial Chemicals and their Associates, there are
no great vested interests, nor traditions of private enterprise,
which could stand in the way of a sound, scientific, all-round,
and well distributed Chemical Industry being established as
a Public Monopoly. Its distribution, alspo in suitable propor-
tions throughout the country, strictly in accordance with
appropriate technical considerations, is a relatively easy task.
At the time of the fAirst World War, this Industry was almost
non-existent in India. Because of the difficulties of Over-
seas Transport due to submarine menace, lack of shipping,
and conversion of that Industry in the supplying countries
to munition production at home, stocks of Chemicals were
exhausted, and supplies almost disappeared. The war effort
of India was hindered in consequence. Wiser by that ex-
perience, it was thought desirable to set up wherever possible
this Industry.

By 1939 a good beginning had, no doubt, been made, as
the figures given in the body of the Interim Report in its
several sections will show. Concentration of the Industry
in the two named areas, in Okha and Bengal followed em-
ploying between over two-thirds of the total workers engaged
in that industry. As already observed, there is very great
scope in several other Provinces, like Bihar or the Punjab,
still for the intensive growth of this Industry. Technical
considerations, however, suggest that for its maximum
possible development, it would be best to concentrate these
Industries at Centres which are favourably situated in regard
to raw materials, communications, power, and markets.

Smaller units, which exist in certain parts of the country
at presents, are unable to make good their position, because
of the inland cost of transport, particularly on acids. They
cannot survive when larger units come into operation as parts
of the Plan, and are able to effect a reduction in costs, and
market their products at considerably lower rates than
prevail today. Whether that section of the Plan, which



10 NATIONAL PLANNING COMMITTEE

relates to the Transport Service would determine rallway
rates or freight charges by road or other forms of more
economic transportation as payment for a Public Utility, is
8 problem for another volume in this Series. Suffice it to
add that, however handled, it would have a material bearing
on the inception and growth of that Industry.

The Interim Report gives statistics which are almost all
obsolete by now. Technical as well as market conditions are
radically changed. The cessation of the publication of' the
two large folio volumes of Detailed Statistics of the Sea-
borne Trade of India, makes it even now impossible to bring
them more upto-date. The subjoined Table, however, make
an attempt in that direction, bringing the figures up to 1939-
40; while six or seven of the more important items in the
Chemical Industries are listed seperately, and their figures
are brought much nearer to date than in the other case.
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IMPORT OF CHEMICALS IN THE YEAR 1939-40

Chemicals

Sulphuric Acid
Hydrochloric Acid
Nitric Acid

Sulphur

Soda Ash
Bicarbonate of Soda
Caustic Soda
Sodium Silicate
Sodium Sulphate
Sodium Sulphide
Sodium Nitrate
Potassium Chloride
Potassium Nitrate
Potassium Dichromate
Potassium Chlorate
Sodium Dichromate
Ammonium Chloride
Anhydrous Ammonia
Calcium Carbide
Bleaching Powder
Liq. Chlorine
Magnesium Chloride
‘Magnesium Sulphate
Alum

Ferrous Sulphate
Copper Sulphate
Zinc Chloride

Borax

Ammonium Sulphate
Sulperphosphate
Other Phosphates
Amm. Phosphate

IMPORT F1GURES OF ORGANIC ACIDS

in

Acetic
Carbolic
Citric
Oxalic
Tartaric
Other

11

Quantities Value in Rs.
in tons
265 47,842
29 15,029
80 30.210
38,788 45,45,014
81,049 78,16,453
35,630 72.30,601
921 1,33,857
1,718 1,26,601
3,674 7,01,429
311 8,02.478
105 2,690,824
315 4,41,696
1,949 11,28,280
873 110.08,892
2,110 7,07,644
146 2,18,160
3,535 9,95,085
11,788 17.81,979
232 1,59,203
349 22,100
185 31,949
521 1,62,773
59 21,009
1,906 7.37,386
1,567 5,20,338
1,671 4,87,424
3,996 6,27,880
388 2,12,743
92 1,60,204
49
1939-40
Value in Rs.
Acid 4,65,000
Acid 28,000
Acid 2,73,000
Acid 2.04,000
Acid 2,17,000
sorts 5,85,000
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CHEMICALS AND TEXTILE AUXILIARIES
IMPORTED DURING 1939-40
Chemical Quantities  Value in Rs.
in 1bs.
Alizarine dry exceeding 409, 2,835 11,962
Alizarine moist exceeding 20% 1,37.819 1,49,329
Congo-red 5,63,102 5,50,956
Naphthols 8,57,454 23,46,252
Rapid fast colours 1,26,364 7.52,660
Bases 3,33,526 8,83,253
Other salts 8,55,069 15,92,125
Indigo 6,98.359 12,217,759
Vat Dyes Paste 1,65,713 8,02,638
Vat Dyes Powder 6,31,642 98,07,259
Sulphur Black 3,798,823 17.82,336
Metanil Yellow 2,11,163 2,73,876
Auramine 78 132
Rhodamines P _
Aniline Salts 2,38,200 1,09,583
Others 3,481.604 77,80,062
EXPLOSIVES
1938-39 1939-40
Quantity Value in Quantity Value in
in lbs, Rs. in 1lbs. Rs.
Blasting Gelatine 4,39,200 3,46,793 2,07,000 1,73,846
Gelignite & Gelatine
Dynamite 9,95,500 7.06,122 14,51,350 10,65,705
Other Nitro Compounds 3,97,600 2,37,215 4,09,000 2,48,864
Blasting fuse 7,10.541) 4,46,292 5,86,434) 4,49,199
Coils 2,346,458) 2.125,660)
Detonators No. 8,747,500 2,26,498 10,717,650 2,77,600
Others 777,872 6,22,625 552,949 4,79,341
EXPLOSIVES AND AMMUNITION FOR
SPORTING PURPOSES
Gunpowder 27,525 23,347 25,450 19,848
Smokeless Powder 8.945 10,001 2,160 8,706
Others 51,460 23,197 63,050 31,643
Cartridges fills for 11,813,804  8,14,185 10,206,027 7,26,886
shot-guns in no.
“rifles & others” 3,170.519 1,17,316 2,881,823 1,42,474
FIREWORKS
Fireworks 2,926,351 951,720 1,609,740 5,63,291



Bengal
Bombay

Sind,
Madras
Total

Bengal
Bombay
Sind
Madras
Total
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IMPORTS OF DYES IN INDIA

Quantity in cwts.

COCHINEAL
1938-39 1939-40
1 —_—
864 1,106
1938-39 1939-40
— 18
1,395 62
2,260 1,186

CUTCH & GAMBLER

Quantity in cwts.
1938-39 1939-40

84,951 75,578
3,117 3,546
163 118
2.564 2,920
90,795 82,162

Value in Rs.

193&;-39 1939-40
117 —
1,39,309 2,32,381
1938-39 1939-40
6 959

11,163 8,796
1,50,595 2,42,136

Value in Rs.

1938-39 1939-40
11,90,765 11.17,796
86,476 99,539
3,980 3,637
62,474 61,787
13,43,696 12,82,659

COAL TAR DYES. ALIZARINE DRY NOT EXCEEDING 40%

Bengal

Bombay

Sind
Total

Bengal
Bombay
Sind
Total

Bengal
Bombay
Sind
Madras
Total

280 —-

300 —
580 —_

10 —
840 1,995
1,120 840
1,970 2,835

2,576 8,960
37,296 39,648
19,936 7,616

4,928 3,360
64,736 59.584

791 -—

493 —
1,284 —_

ALIZARINE DRY EXCEEDING 40%

32 —-—
2,366 9,650
3,129 2,312
5,527 11,962

ALIZARINE MOIST NOT EXCEEDING 16%

1,344 4,848
15.932 17,568
9,054 3,493
2,055 1,460
28,385 27,369

ALIZARINE MOIST OVER 169, NOT EXCEEDING 20 9,

Bengal
Bombay
Sind
Madras
Total

5,712 9,744
2,86,326 4,35,596
1,66,992 81,647

99,344 77,319
5 58,374 6 04,306

3,444 5,031
1,44,497 3,03,699
87.114 61,468
54,034 42,533

288,989 413,631
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Bengal
Bombay
Sind
Madras
‘Total

Bengal
Bombay
Sind
Madras
Total

Bengal
Bombay
Sind
Madras
Burma
Total
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ALIZARINE MOIST OVER 20%

74,400
46,460
127,357
248,207

84,171
221,288
31,360
137,819

TOTAL OF ALIZARINE
Quantity in lbs.

1938-39
8,578
398,862
234,808
231,619
873,867

1939-40

18,704
561,410
112,391
112,039
804,544

CONGO RED

35,622
422,724
9,992
6,046

474,384

26,949
517,634
10,002
8,517

563,102

72,734  1,00,046
46,179 22,722
125,631 26,561
244,544 149,329

Value in Rupees.
1938-39  1939-40

5,611 10,779
2,35,429 4,30,963
1,45,969 89,995

1,81,720 70,554
5,68,729 6,02,291

19,376 31,316
2,22,817 497,382
6,373 10,119
5,245 12,138

2,53,811  5,50,956

COUPLING DYES OF NAPHTHOL GROUP—NAPHTHOLS.

Bengal
Bombay
Sind
‘Madras
Burma
Total

Bengal
Bombay
Sind
Madras
Total

Bengal
Bombay
Sind
Madras
Burma
Total

69,344
683,317
7,908
155,170

915,739

108,263

1,64,461  2,94,338

673,920 17,53,908 18,42,583

758
74,513

15,922 1,813
4,05,847  2,07,518

857,454 4,05,847  2,07,518

RAPID FAST COLOURS (FAST SALTS)

2,944
134,809

1,500

7,800
147,053

BASES

34,731
368,512
2,661
89,462

495,366

2,932

116,732
1,150
5,550
126,364

62,925

17,838 17,310
8,31,430 17,01,808
7,585 5,812
39,175 27,000
8,96,026  17,52,060

88,622 1,62,908

223,783 732,538 613,109

1,996
44,822

333,526

16,425 9,583
1,98,269 97,863

10,30,854 8,83,253



Bengal
Bombay
Sind
Madras
Total

Bengal
Bombay
Sind
Madras
Burma
Total

Bengal
Bombay
Madras
Total

Bengal
Bombay
Sind
Madras
Total

Bengal
Bombay
Madras
Sind
Total

Bengal
Bombay
Sind
Madras
Burma
Total
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OTHER SALTS
55,898 76,762 99,274 1,57,270
861,028 7,38,859 14,98,284 13,59,606
16,416 2,136 16,922 3,833
81,370 37,312 1,13,111 71,616
1,014,712 8,55,069 17,27,591 15,92,125
VAT DYES — INDIGO
Quantity in lbs. Value in Rupees.
1938-39 1939-40 1938-39 1939-40

13,664 13,440 23,497 20,865
5,16,313 5,72,931 7,31,716 10,29,920

88,802 46,682 1,35,102 67,455

58,146 65,306 84,306 1,09,719
6,76,925 6,98,359 9,74,536 12,217,759

CARBAZOLE — BLUE

25,650 14,392 68,437 37,634

34,056 36,652 75,615 1,21,938

24,909 13,241 59,656 35,971

84,615 64,285 2,03,708 1,95,543
OTHER SORTS (PASTE)

1,092 3,808 3,882 9,583
1,32,815 1,46,883 6,17,666 7,47,941
. 50 —_ 387

22,990 14,972 69,939 44,727

1,56,897 1,65,713 6,91,487 8,02,638
OTHER SORTS (POWDER)

63,468 56,295 7,20,609 6,92,869
6,38,576 5,26,438 81,59,355 85,57,291
1,11,793 48,659 12,25,588 5,56,021

350 250 2,469 1,073
8,14,187 6,31,642 1,11,08,021 98,07,259
SULPHUR BLACK
1,94,656 2,86,268 60,585 1,27,564
22,01,122 29,71,489 4,61,546 14,05,613

43,162 7,11,227 7,607 66,955

1,99,244 4,29,839 . 46,078 1,82,204
26,38,184 37,98,823 5,75,816 17,82,336
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Bengal
Bombay
Sind
Madras
Burma
Total

Bengal
Bombay
Sind
Madras
Total

Bombay
Sind
Madras
Total

Bengal
Bombay
Sind
Madras
Total

Bengal
Bombay
Sind
Madras
Total

Bengal
Bombay
Sind
Madras
Total
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METANIL YELLOW

29,360 34,120 34,393 49,868
1,15,542 1,50,169 1,15,731 2,01,549
24,313 10,044 20,999 9,667
33,578 16,330 23,232 12,792
2,02,739 2,11,163 1,94,355 2,73,8768
AURAMINE 15% AND LESS
Quantity in cwts. Value in Rupees.
1938-39 1939-40 1938-39 1939-40
—_ 50 — 83
— 28 — 49
— 8 —_ 132

RHODAMINE CARTHAMINES 15% AND LESS

— — — —

ANILINE SALTS

85,627 37,719 30,377 18544
37,666 76,283 12,987 39,926
46,989 16,800 16,332 12,391
73,464 1,07,398 21,041 38,712
2,43,743 2,38,200 80,737 1,09,583

OTHER COAL TAR DYES

Quantity in lbs. 4 Value in Rupees.
1938-39 1939-40 1938-39 1939-40
2,50,618 2,50,952 4,35,305 5,93,640
217,38,404 29,85,042 47,46,638 67,28,871
1,32,384 1,00,056 1,76,050 1,58,104
1,62,827 1,45,554 3,27,534 2,098,447

32,84,733 34,81,604 56,85,527 77,80,062

TOTAL OF COAL TAR DYES

8,71,252 9,93,579 17,72,265 22,25,411
92,83,746 1,02,98,253  2,11,95,660  2,42,78,649
6,09,785 4,13,542 5,617,755 4,36,992

12,58,415 11,24,552  217,95,656 17,65,073
1,20,23,198  1,28,20,726  2,63,31,336  2,87,06,125



CHEMICAL INDUSTRIES 117

MYROBALAN EXTRACTS—NIL

Saffron
Bengal —_— 147 _ 1,000
Bombay 10,934 7,042 6,74,657 5,81,529
Sind _— — — —
Madras —_ —_ —_ —
Total 10,934 . 7,189 6,74,657 5,82,529
OTHER SORTS
Bengal 22,473 23,191 2,55,750 3,15,386
Bombay 9,160 12,382 1,717,263 3,26,029
Sind 257 1,621 2,665 9,967
Madras 7,226 7,149 1,680,500 1,75,288
Total 44,243 5,95,578 8,26,668

TOTAL FOR DYEING & TANNING SUBSTANCES

Value in rupees.

Bengal 33,25,005 40,87,277
Bombay 2,22,80,729 2,55,27,957
Sind 5,73,806 4,31,455
Madras 52,36,626 60,11,398
Total 3,14,16,166 3,60,78,087

RECOMMENDATIONS IN THE REPORT OF THE
CHEMICALS SUB-COMMITTEE

The Interim Report has gone into considerable detail on
the specific terms of the Sub-Committee’s Reference; and
has made definite recommendations on each, which are
summarised below for convenience of reference.

Introduction

1. We recommend that manufacturing concerns in
India should be permitted to carry on their work only under a
licence from the State, which should inter-alia provide for
the compulsory supply of such information as is demanded
by the State with such safeguards as are considered necessary
and equitable.

Heavy Chemicals

2. Sulphur and Sulphuric Acid. We recommend strongly
that a detailed survey of pyrite deposits be made in India
at an early date. Failing discovery of suitable deposits of
sulphur or pyrites, we recommend that the economic possi-
bility of recovering sulphur or manufacturing sulphuric acid
from the following sources be carefully examined:—

(a) Sulphur from Chalcopyrites:—from the sulphur

that goes waste in the process of extraction of
copper in Singhbhum District.
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(b) Sulphur from Gypsum:—by utilising Gypsum for
cement manufacture and converting the sulphur
dioxide evolving therefrom.

(c) Sulphur from Assam Coal:—which are reported to
contain about 4% sulphur.

3. We recommend that synthetic ammonia plants which
will yield at least 15,000 tons of anhydrous ammonia, be put
up in the neighbourhood of:' the coal fields where cheap
power and coal are available.

4. We recommend that in view of the difficulties to the
way of cheap production of sulphuric acid in India, instead of
fixing ammonia as ammonium sulphate for use as a fertiliser,
ammonia should be largely converted into nitro-chalk, urea,
and ammonium phosphate as fertilisers.

We recommend strongly that field experiments on a
statistical basis be :immediately started in representative
localities of India with a view to ascertaining the value of
these fertilisers relating to the growth of sugar cane.

5. We recommend that an expert committee be ap-
pointed to select a site for the location of a factory for the
manufacture of Bichromate from the chrome ore, sulphuric
acid, soda and fuel at the cheapest rate. It is probable that
an experimental factory will be set up in the Mysore State.

6. We recommend that the hot springs of all the Vol-
canic regions in India should be examined with a view to
finding out their boric content, preliminary to any attempt
to produce boric acid in the country,

7. We recommend that investigations should be started
on Indian bitterns, with a view to the economic recovery of
potassium and bromine, both of which are valuable chemi-
cals. If such an enquiry yields promising results, a site for
the erection of a factory for the manufacture of potassium
salts and bromine, may be selectéed in a suitable area.

8. We recommend very strongly that a thorough survey
of the deposits of apatites in Singhbhum and other parts of
India and phosphatic nodules in Trichinopoly be under-
-taken with a view to finding out their total availability and
also ascertaining if representative samples from different
localities have similar composition as that given above. If
these indigenous supplies are not adequate, the nearest
source of high class phosphate rock will be Christmas Island.
If we import phosphate rock from abroad, then it will be
necessary to start manufacture of superphosphate and triple
super at a port town favourably situated in respect of import
of raw materials, and nearness to consuming centres.

9. We also recommend that the question of manufac-
ture of ammonium phosphate should be fully investigated
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when problems relating to the manufacture of synthetic am-
monia and phosphoric acid have been successfully tackled.

COAL-TAR DISTILLATION AND DYES

10. We recommend that although the recovery of the
bye-products of coal distillation is not likely to be profitable
under the present circumstances, this industry, as a key
industry must be started on as wide a scale as possible, with
the required State help and protection in a suitable form.

3. We recommend that 3 million tons of coal should be
annually converted, in addition to the 2 million at present
distilled for coal tar and ammonium sulphate, into soft coke
for domestic consumption by the low temperature carbonisa-
tion process.

12. We recommend the immediate establishment of a
coal tar dyestuff industry as a matter of such urgent neces-
sity that the fullest resources of the state and the individual
must be mobilised for the purpose. In the earlier stages, it
may be suggested, the intermediates may even be bought
from foreign markets, till a coal tar industry is established
in the country. .

13. We recommend concentration on the production of
the sulphonated oils and of the Gardinal and Lissopol types
of wetting agents. The factories for the production to tex-
tile auxiliary agents would best be situated in the immediate
neighbourhood of cotton mills since vegetable oils and sul-
prhuric acid are both available within a reasonable distance.

FINE CHEMICALS

14. We recommend in connection with Plant for the
manufacture of fine chemicals, that separate units be set
up, probably for every different type of chemicals. Although
due to war conditions, it may not be possible to get these
plants from abroad, it appears feasible to build up such
small plants in many cases with the help of materials and
workmanship available in India. In the case of highly
specialised and costly synthetic chemicals and drugs which
have to be prepared in small quantities, glass utensils and
apparatus can even be conveniently and profitably used.

15. Location—the synthetic organic chemical industry
may be started in chief port towns like Bombay, Calcutta, and
Madras, and also in big scientific researeh centres like
Bangalore.

PHARMACEUTICAL PREPARATIONS

16. We recommend that large factories for the manu-
facture of alcoholic and pharmaceutical preparations be set
up at all big consuming centres, in order to minimise the
difficulties of transport. o
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17. The Universities in India should be required to give
training in Pharmaceutical Chemistry and institute a degree
in the subject.

18. The quality of crude drugs, both imported and
grown in the country, should be strictly controlled.

19. The import duty on manufactured drugs should be
increased by 5 per cent.

20. The import duty on crude drugs not available in
India should be abolished or appreciably reduced.

21. The imposition of export duty on raw materials
obtainable only in India should be considered.

22. Arrangements may be made for the supply of sol-
vents needed for the industry, duty free, or the duties should
be considerably reduced.

23. The restrictions upon the free transit of spirituous
preparations between the different provinces in India should
be removed.

24. The excise regulations should be suitably modified.

25. The drug industry should be encouraged by the
Government by the purchase of materials from Indian manu-
facturers. .

26. The proposed Drugs Act of 1940 should be suitably
modified, with special reference to the following:

The proposed Drugs Technical Advisory Board should
have better representation of chemists and pharmacists.

EXPLOSIVES

27. In order to get over the difficulty of suitable staff
for running an Industrial Explosives Factory, it is suggested
that, in the beginning, at least half of this may be obtained
from a leading explosive manufacturing English Company,
which supplies mainly the present demand of India.

28. A central factory for industrial explosives must be
situated in a cool place near a flowing river and railway, but
at least three miles away from big towns. In order to
reduce railway freight the factory should be located near
the coal fields of Bengal or Central Provinces.

29. - Fireworks factorles may be started in different
parts of India where there is a large demand near big cities.
This industry will thrive better if the present Government
restrictions on the storage and transport of sparklers be re-
moved or modified, so as to bring them in line with those
operating for safety matches, where the risk of fire and
explosion is actually greater.

30, It should be possible to manufacture most of the
chemicals for military explosives in this country.

31. It is necessary to organise the fermentation indus-
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try so that in addition to alcohel other solvents like fusel

oil and glycerol can also be produced from this industry.
32. The National Planning Committee should seriously

take up the problem of establishing Petroleum Refineries in

India.

PLASTICS

33. We suggest that the Lac Research Institute at
Ranchi, which is doing work of great importance on the
manufacture of plastics from lac, should be expanded and
converted into a central Institute for research work connect-
ed with the industry of the manufacture of plastics in
general.

GENERAL

34. In cases where skilled technical lapour is not avail-
able, experts may be brought over from abroad on short
term contracts on the definite understanding that they shall
fully train up Indians during their term o€ service. In other
cases, young Indians who have received the best available
training here. may be sent abroad for training for the parti-
cular industries.

35. The Chemical Industry being a Key Industry, must
be fostered at all costs. Various Branches of this Industry
must be given adequate state protection in one or more of
the following ways, as required:

(i) Prohibition of imports. Imports of finished pro-
ducts should be prohibited for a certain number of
years except In special cases, where they may be
imported under license from the Government.
This would apply to substances like dyes and drugs.

(ii) Protective import duty for a deflnite period, e.g. in
the case of heavy chemicals. ,

(iii) Free import of raw materials and chemicals, which
are not available in the country, e.g. in the case of
compounds of Arsenic, Lead, Sulphur, Tin, etc.

As stated by themselves, the Sub-Committee had had to
work under considerable handicaps, of lack of data from
official or authoritative sources or the relevant information
from those directly engaged in the industry They have also
not been able to consult with such of the other Su-Commi-
ttees,—e.g., Manufacturing Industries, or the Power and Fuel
Sub-Committees—whose work was interconnected or mutual-
ly concerned. This was due to no fault on their side; but
solely for want of time, and because the other Sub-Com-
mittees concerned had not been able to arrange for mutual
consultation.
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Despite these handicaps, the Report makes several con-
structive proposals, which are not, essentially speaking, out
of date because of the lapse of time since the Report was first
presented. The National Planning Committee have taken
their decisions on this Report, which are reproduced in this
volume, to indicate the trend of opinion in that body on the
subject.

Much has, no doubt, happened in recent years in re-
gard to this great industry in its several aspects, which may
vitally affect the line of action that may be adcpted ‘when
a National Plan is being finally given effect to. Many new
Chemical inventions have been made; a whole new industry
of Plastics has been brought into existence; old materials
have been turned to new uses, during and because of War,
which must be taken into account before a proper National
Plan can be formulated and carried into effect in this behalf.
Several of these developments have been summarised at the
end of the Volume in summary by Government during the
War, which will provide their own interest to the future plan-
ner for all India.

There is, however, an item of the Sub-Committee’s re-
ference, which deserves more than a passing mention. The
possibilities of developing an Export trade in chemicals made
in India cannot be exaggerated, though, for some years to
come, while the Industry is being built up, India may herself
remain a considerable importer of Chemicals and Drugs. The
countries of Asia, who met in conference for the first time at
New Delhi last March (1947), have revealed possibilities and
directions of co-operation, to mutual benefit, which are hard-
ly yet appreciated or envisaged by those in command of the
destinies of these millions upon millions. Some of these
countries are much less developed than ours, industrially
speaking; and they would offer an immense market for
Indian exports, if only India learns the lesson left by
European Imperialism, and does not seek to build up her in-
dustries solely, or even predominantly, with a view to export,
to dump her wares on other countries. The right to national
self-sufficiency of each country must be respected; but trade
in its natural channels may still be possible.



INTERIM REPORT OF THE CHEMICALS
SUB-COMMITTEE

Terms of Reference

1. The Chemicals Sub-Committee was constituted by
the National Planning Committee with the following terms
of reference:—

(1) To make a census of chemicals and fertilisers produc-

ed in India and imported from abroad.

(2) To survey the potentialities for the manufacture of
chemicals in India. 7

(3) To form an estimate of the country’s requirements
in chemicals on a progressive scale for the next ten
years.

(4) To recommend ways and means for developing che-
mical industries in order to supply the " Nation’s
requirements for the next ten years.

(5) To recommend such legislation or special con-

- cessions as may be necessary for the encouragement
and development of these industries.

(6) To review the possibility of export trade in chemicals
for the manufacture of which India possesses special
advantages.

2. Interim Report

The first meeting of the Sub-committee was held on the
8th September and the second meeting on the 1st October
1939, in which the plan of work was settled and each member
of the committee was assigned, either individually or in
groups, the task of preparing a report on the subjects in which
he is specially interested. Reports have not yet been received
from all the members of the Sub-Committee ; but in view of
the urgent need to expedite the work of the National Planning
Committee, we beg to submit this Interim Report, which em-
bodies only our tentative conclusions. -

3. Lack of Reliable Information regarding
Indigenous production of chemicals and drugs

It is necessary at the outset to make the distressing
observation, that with a few laudable exceptions, our request
for information regarding the amount and value ‘of chemicals
produced in India have not been given due consideration by
the manufactures. There iIs a feeling that such information
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which may be of considerable value to rivals, may leak out,
and in the interest of thé manufacturing firm should be
withheld from the Sub-Committee. National Planning is
obviously impossiblé if this attitude were to prevail. It is
well known that manufacturing concerns in India, when they
urge their case for protection before the Tariff Board, are
required to submit the fullest information to the Board re-
garding raw materials, manufacturing processes, cost of
production, the quality and value of finished goods. In a
system of planned economy, every industry will receive some
kind of protection or other, and we therefore recommend that

manufacturing concerns in India should be permitted to
carry on their work only under a licence from the
State, which should inter-alia provide for the compulsory
supply of such information as is demanded by the State
with such safeguards as are considered necessary and
equitable.

4. Lack of details in the statistics regarding
the sea-borne trade in India

For the reasons stated above, we had to rely often on
private information regarding the production of chemicals
and drugs in India. We do not therefore claim that statistics
relating to these figures, wherever they occur in this report,
are very accurate. For collection of information regarding
the import of chemicals from abroad we have relied on the
“Statistics of the sea-borne Trade of India.” This compil-
ation is very useful, but its usefulness could still further be
increased, especially for such surveys in future, if every in-
dividual item of import relating to drugs and chemicals,
whose value exceeds Rs. 50.000/- a year were included in the
Tables. For example it should be possible to find out im-
mediately from these Tables, the import in value and quantity
of a commodity like aspirin, instead of having to rely for
such information on the results of enquiry made in the
markets of Bombay and Calcutta. It may be noted that
while imports of a heavy chemical like soda-ash has increas-
ed from 790,000 cwts. in 1923-24 to 1487,000 cwts. in 1937-38;
that of magnesium chloride has diminished during this period
from 76,000 cwts. to 12,000 cwts., indicating that the country
is rapidly becoming self-sufficient regarding the production
of magnesium campounds. This kind of indirect evidence
has also been used to check the figures of internal produc-
tion. It is convenient for the purpose of this report to
clas the chemicals into groups and devote a section of
the report to the major problem of each group.



SECTION 1
HEAVY CHEMICALS

5. A bird’s eye view of the present position of this
this industry is given in Table I.

Sulphuric acid 290 1637 28,000 1937
Chemicals Importin Year Price Manu- Year Remarks
tons Rs. factured

in Indfa

in tons
Nitric acid 300 1937 1,200 1937 70 p.c. strtength
Hydrochloric acid 80 1937 1,000 1936 33 p.c. strength
Sulphur 46,500 1937 nil .
Soda Ash 40,000 1923-24 51,60,000 nil

» 70,000 1937-38 59,60,000 nil
Bicarbonate of soda 5,200 1953.24 9,70,000 nil

—Do~ 6,200 1937-38 5,60,000 nil

Caustic soda 5,100 1923-2¢ 16,90,008 nil
" 26,000 1937-38 42,80,000 il

Sodium Silicate 1,600 1937-38 1,80,000 1,700 1937
Sodium Sulphate 2,530 1937 1,200 1936
Sodium Sulphide 4,100 1737 nil
Sodium Nitrate 2,100 1938-39 220,000 nil
Potassium Chloride 220 192627 530,000 nil

» 150 1937-38  2,80,000 =il
Potassium Nitrate nil 7,000 1937
Potassium Dichromate 1,150 1937 nil
Sodium Dichromate 420 1937 nil
Potassium Chlorate 2.500 1935.36 nil
Ammonjum Chloride 2,500 1935-36 nil
Anhydrous Ammonia 420 1937 nil
Calcium carbide 4300 1937 nil
Bleaching power 3,100 - 1923-24- -7,00,000 il

» 12,000 1937-38 13,10,000 2,800 1937
Liquid Chlorine 350 1937
Magnesium chloride 3,800 1923-24 2,30,000 5,500 1936

600 1937-38 40

Magnesium sulphate 1,900 1923-24  1,20,000 3,000 1936
” 420 1937'38 52.000 nil
Aluminium sulphate, i

Altm, Ferric Alum = 2,100 1937.38 10,000 1936
Fetrrous sulphate 100 1935-36 500 1936
Copper sulphate 2,800 1937 .. negligible
Zinc chloride 1,400 1927-28 4,10,

" 860 192829 . 2.30.090

» 1,700 1937-38 ,000
Borax 2,700 1937--383'60
1
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TABLE (a) FERTILIZERS
Ammonium Sulphate 37,600 1932.33

76,700 1938-39 83,00,000 18,000 1936

Phosphatic fertilisers:
Super phosphate 6,800 1938-39 5,68,C00 nil
Other phosphates 3,900 1938-39 4,00,000 nil
Ammonium phosphate 2,60 1938-39 3,95,C00 nil

6. SULPHUR & SULPHURIC ACID.

Sulphuric acid is one of the most important key chemic-
als in the industrial world. The present production of
28,000 tons should have to be increased to 90,000 tons a year
if the country is to become self-sufficient as regards the
manufacture of Sulphates and fertilizers on the present
basis of requirements. Even if the present industrial prog-
ress is maintained, for self-sufficiency at the end of ten
years, the production should rise to 200,000 tons. Since
sulphuric acid is a basic chemical whose cost of production
enters into the cost of production of a iarge number of finish-
ed products, attempts should be made to manufacture it as
cheaply as possible. Unfortunately in India, we have no
large deposit of sulphur. The known deposits of pyrites are
often small pockets or are located in inaccessible areas.
Sulphur at Rs. 100 a ton would yield sulphuric at Rs. 50 a
ton, and if, as at the present time, the price of sulphur rises
to the neighbourhood of Rs. 200 per ton, sulphuric acid can
be produced at Rs. 85 a ton. This is too high a price and
attempts must be made to find alternative sources of sulphur.
The technical skill for the manufacture of sulphuric acid
by the lead chamber process has long been available in the
country; and in recent years the newer method of manu-
facturing this acid by the contact process has heen adopted
with success. For example, in the plant of the Mysore
Chemicals and Fertilisers Co., about 25 tons of Sulphuric acid
can be made every day by the aid of Vanadium Catalysts.
Deposits of pyrites have recently been reported from the
districts of Simla, Shahabad in Bihar and from Ratnagiri
in Bombay. We recommend strongly that a detailed survey
of pyrite deposits be made in India at an early date. Fail-
ing discovery of suitable deposits of sulphur or pyrites, we
recommend that the economic possibility of recovering sul-
phur or manufacturing sulphuric acid from the following
sources be carefully examined:—

(a) Sulphur from Chalcopyrites:

In Singbhum District, the chalcopyrites are being work-
ed by the Indian Copper Corporation for the extraction of
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copper. 1t is stated that about 20 tons of sulphur are escap-
ing into the atmosphere every day, during the process of
roasting the ore. There are big plants in Canada, Finland
and other countries for converting such sulphur-dioxide into
sulphur. There is no reason why similar attempts should
not be made at the works of the Indian Copper Corporation.

(b) Sulphur from Gypsum.

Gypsum occurs in large quantities in Sind, Rajputana,
the Punjab, in the Himalayan Hills, in U. P. and in Madras.
In Germny, gypsum has been utilised for the manufacture
of cement in place of limestone, the sulphur dioxide evolved
being reduced to sulphur or converted into sulphuric acid.
Dr. Dubey estimates that a 500 ton cement plant at Dundol
near the salt range, can utilise the gypsum deposits in the
neighbourhood and produce 80 tons of sulphur every day
which can be marketed at Rs. 40|- per ton. Sulphur, even
at Rs. 50/- a ton will yield sulphuric acid at Rs. 33|- a ton,
and will remove the major handicap of India in the develop-
ment of the heavy chemical industries. We recommend very
strongly that this scheme be carefully examined by experts
in cement manufacture.

(c) Sulphur from Assam Coal.

Extensive deposits of teritary coals have been found in
Assam. They contain on an average 4% sulphur. Experi-
ments should be started immediately to recover sulphur
from the coals.

. AMMONIA, NITRIC ACID, POTASSIUM NITRATE,
SODIUM NITRATE.

(a) Nitric acid is produced in India at the present time
by the action of sulphuric acid on potassium nitrate. The
available sources of potassium nitrate are such that the
peace time requirements of nitric acid can be met from
this source. Chemical industries are, however, so designed
now, that synthetic ammonia which is necessary for fixed-
nitrogen fertilisers, can be easily converted to nitric acid for
the purposes of war.

Synthetic ammonia. In Mysore, a synthetic ammonia
plant has been in operation for some time, which can yield
3,000 tons of anhydrous ammonia. Supposing that it were
poscible to raise the production of ammonium sulphate by
distillation of coal from 18,000 tons to 50,000 tons in the
near future, there will still be a gap in the production of
ammonium sulphate to the extent of 45,000 tons, which
must be secured from the synthetic ammonia industry. We
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recommend, therefore, that synthetic ammonia plants which
will yield at least 15,000 tons of anhydrous ammonia, be put
up in the neighbourhood of the coal fields where cheap
power and cheap coal are available. Mr. N, G. Chatterjee
in Science and Culture (Vol. IV, No. 3, Sept. 1933) has given
an account of the estimates of a synthetic ammonia plant.
Mr. S. G. Shastry, the Managing Director of the Mysore
Chemicals, from his personal experience, states that it will
not be difficult to prepare plans and estimates, if it is defi-
nitely settled that a factory with a predetermined output is
to be started in any given locality.

(b) Conversion of Ammonia into Nitric acid, Urea and
Ammonium phosphate.

In view of the difficulties in the way of cheap production
of sulphuric acid in India, we recommend that, instead of
fixing ammonia as ammonium sulphate for use as a fertiliser,
ammonia should largely be converted into nitro-chalk urea,
and ammonium phosphate as fertilisers. In many parts of
the world, these fertilisers are considered at least as valuable
as ammonium sulphate. In India, however, the value of
these fertilisers has not (yet been tested by field experiments.
We recommend strongly that fleld experiments on a stati-
stical basis be immediately started in representative localities
of India with a view to ascertain the value of these fertilisers
relating to the growth of sugarcane. It need hardly be
pointed out that conversion of ammonia into urea not only
yields a valuable fertiliser but also a material which is the
starting point for the manufacture of synthetic plastics.

8. HYDROCHLORIC ACID, AMMONIUM CHLORIDE, 7INC
CHLORIDE, SODIUM SULPHATE, SODIUM SULPHIDE

The manufacture of hydrochloric acid, ammonium chlo-
ride, Zinc chloride, sodium sulphate and sodium sulphide are
linked together. Sodium sulphate is needed in the paper
industry and sodium sulphide is used in the dyeing and tan-
ning industries. Replacement of the import of these chemi-
cals by manufacture in India from sodium chloride and
sulphuric acid will yield about 5000 tons of anhvdrous
hydrochloric acid as by-product. This hydrochloric acid
will be more than sufficient to produce from zinc and from
ammonia respectively our present requirements of zinc
chloride and ammonium chloride. In this connection, we
would draw the attention of the N.P.C. to the following
extract from a bulletin by Mr. N. Sengupta (No. 8. Industrial
Research Bureau) : “The Tatanagar Chemieals Co., Ltd.
commenced the manufacture of 85% ZnCl2 in 1932. The
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raw materials were the galvanisers’ pot skimmings...... The
venture was short-lived owing to the fact that an imported
grade of 98% purity was offered to the market at the same
price as the 85% grade. The manufacturing difficulties
involved in raising the purity of the material proved too great
for the Company. It is doubtful whether an economical
production of Zinc Chloride will be possible in the country,
until the conditions become such as substantially to lower
the cgst of production of sulphuric acid”.

We have not yet had an opportuniy of discussing with
the Manufacturing Industries Sub-Committee their plans
for the accelerated progress of the paper, dyeing and the
tanning industries. We are, therefore, not in a position to
form an estimate of the country’s requirements of sodium
sulphate and sodium sulphide at the end of ten years; this
however is minor problem whose solution will depend on the
production of cheap sulphuric acid.

9. SODA ASH AND CAUSTIC SODA

The value of soda ash, sodium bicarbonate and caustic
soda imported into India in 1937-38 exceeded a crore of
rupees. This is a key industry which should be fostered in
India at all costs. It is, therefore, a. matter of great satis-
faction, that the Tata Chemicals Ltd. are erecting a plant
for the manufacture of these alkalies at Okha where cheap
salt and limestone are available. The Imperial Chemical
Industries (India) Ltd. are also opening a factory in the
neighbourhood of Calcutta for the manufacture of the same
compounds. The capital at the disposal of these two great
concerns are such that it may be hoped that the initial
difficulties will soon be overcome and that India could be
assured a regular cheap supply of alkalis from factories with-
in her own borders.

10 MAGNESIUM SALTS.

Magnesium sulphate and magnesiuin chloride are large-
ly required in the Textile Industries. The import of these
chemicals into India is steadily decreasing. The Ploneer
Magnesia Works at Kharaghoda and Mithapur are mainly
responsible for the production of magnesium chloride. The
sulphate is produced from magnesite, obtained mainly from
Salem in Madras, and also from the Mysore State. The
industry is praetically standing on its own legs, and only a
little effort is necessary to make the country self-sufficient
as regards these commodities.
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11. ALUMINIUM SULPHATE, ALUM. ALUMINE-FERRIC

The grade of aluminium sulphate, alum and alumine-
ferric which are now manufactured by Indian concerns is
quite suitable for purification of water. The indigenous
product is also used in the manufacture of Paper; but for
use in the dyeing process aluminium sulphate should be
absolutely free from iron. So far as is known, the purest
variety of aluminium sulphate has not yet been manufac-
tured in this country, and this is largely the variety which
is even now imported. Projects are on the way to comple-
tion for the erection of plants for the manufacture of
aluminium at Asansol, and in Bombay territory adjoining
the Jog Falls. If these schemes materialise, aluminium
hydroxide absolutely free from iron will have to be produced
as intermediate products in these factories. With a cheap
supply of pure aluminium hydroxide, the manufacture of
pure aluminium sulphate does not present much difficulty.

12. FERROUS SULPHATE, COPPER SULPHATE.

The country is practically self-sufficient as regards
ferrous sulphate which is mainly used in the ink-industry.
But our imports of copper sulphate which is mainly used as
fungicide are rapidly increasing. Its manufacture in India
has been retarded by the high cost of scrap copper which is
the chief raw material. There is no reason why the trade
in scrap copper should not be properly organised in the
country at an early date.

13. ELECTRO-CHEMICAL AND ELECTRO-THERMAL
INDUSTRIES.

Caustic soda, chlorine, bleaching powder, potassium
chlorate and sodium cyanide, calcium-carbide and graphite
are the chief chemicals which are produced by electro-
chemical and electro-thermal processes. A small quantity
of chlorine, bleaching powder and caustic soda is manu-
factured even now in Titagarh Paper Mills, Bengal Chemical
& Pharmaceutical Works, and in Mysore Paper Mills. Many
cotton mills in India have also put up small plants for the
production of chlorine to meet their requirements of bleach-
ing materials. A plant for the electrolytic production of
caustic soda and bleaching powder was erected at Mettur
about a year ago, with concessions from the Government of
Madras regarding the supply of electricity and water. But
for reasons not sufficiently known, this factory, which could
have made handsome profits by taking advantage of the
present war conditions, has not yet begun work. It is strange
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that sodium cyanide, more than Rs. 2|- lakhs in value, should
be imported into the Kolar Gold Fields, while the Mysore
Government is prepared to sell electrical power at 1|8th of an
anna per unit. We have not had the advantage of consulting
the Power-Sub-Committee regarding the plans for the deve-
lopment of electrical power in India. If proper technical
skill and cheap electrical power are available, there should
be no difficulty in producing these commodities in the country
itself according to our requirements.

14. BICHROMATES

Sodium and potassium bichromates are largely used in
the dyeing and tanning processes, and at the present
moment, there is a famine in the Indian market with regard
to these commodities. In the State of Mysore, there are very
good deposits of chrome ore and a large export trade in this
ore has been built up. This ore also occurs in the other parts
of India, e.g., Chotanagpur, Baluchistan etc. During the last
Great War, factories for the manufacture of dichromate,
were set yp, but they went into liquidation shortly after the
end of the war. For successful manufacture of dichromate,
besides the ore of good guality, it is necessary to have a cheap
supply of sulphuric acid, soda, and fuel. It is probable that
an experimental plant will soon be set up in the Mpysore
State for the manufacture of dichromate. We recommend
that an expert committee be appointed to select a site for the
location of the factory with due regard to the facilities for
transport and availability of the ore, sulphuric acid, soda and
fuel at the cheapest rate. There are reasons to hope that
if these facilities are available, an export trade in dichro-
mate can be built up in place of the crude chrome ore.

15. BORAX

Practically, the entire requirement of the country in
Borax is imported. It is well known that the hot springs of
all the volcanic regions in India should be examined with a
view to finding out their boric acid content, preliminary to
any attempt to produce boric in the country.

16. FERTILISERS : POTASSIUM COMPOUNDS

We have dealt with the problem of fixed nitrogen
sium nitrate is even now manufactured in large quantities
fertilisers in paragraph 7. The other two principlal in-
gredients of plant food are potassium and phosphours. Potas-
in India from soil efflorescence in Bihar and other parts. 1t
has been estimated by reliable observers, that more than
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100,000 ftons each magnesium sulphate and magnesium
chloride, and 15,000 tons of potassium bromide are annually
wasted in the Indian bitterns. We, therefore, recommend
that investigations should be started on Indian bitterns, with
a view to the economic recovery of potassium and bromine,
both of which are valuable chemicals. If such an enquiry
yields promising results, a site for the erection of a factory
for the manufacture of potassium salts and bromine, may be
selected in a suitable area.

17. PHOSPHATIC COMPOUNDS

The raw materials for manufacturing the Inorganic
phosphatic manures, which are used in large quantities in
India, have not yet been thoroughly surveyed. Attempts to
prepare super-phosphate from bones are not likely to
succeed, and such bones as are available may better be used
as bone-meal. There are deposits of apatites in Singhbhum
and other parts of India, but the possibility of their economic¢
exploitation has not yet been throughly investigated. There
are fairly extensive deposits of phosphatic nodules in Tri-
chinopoly District. Preliminary investigation of some
samples in the Indian Institute of Science appears very
promising, as the samples have been found to contain 61 per
cent calcium phosphate and only 5 per cent calcium fluoride.
We recommend very strongly that a through survey of these
deposits be undertaken with a view to finding out their total
availability and also ascertaining if representative samples
from different localities have similar composition as that
given above., If these indigenous supplies are not adequate,
the nearest source of high class phosphate rock will be
Christmas Island. If we import phosphate rock from abroad,
than it will be necessary to start manufacture of superphos-
phate and triple super at a port town favourably situated in
respect of import of raw materials, and nearness to consum-
ing centres. We also recommend that the question of
manufacture of ammonium phosphate should be fully invest-
igated, when problems relating to the manufacture of
synthetic ammonja and phosphoric acid have been success-
fully tackled. -



SECTION 11
DISTILLATION OF COAL AND COAL TAR PRODUCTS

18 COAL TAR THE BASIS OF THE DYE AND DRUG
INDUSTRY

The manufacture of dyes, drugs, and other synthetic
organie chemicals, which are imported annually to the value
of over four crores of rupees, is non-existent in the country;
and it i5.t0 the establishment of this industry that urgent
attention must be paid. The national importance of this
industry as a key industry cannot be over-emphasised, as it
is an industry of vital importance for the well-being of the
nation, both in times of peace and wat, as the manufacture
of explosives and other war-chemicals is alse directly con-
nected with this industry. The basic material for this
industry is coal tar, only a small fraction of which is at
present distilled crudely, for obtaining creosote oil used for
manufactiire of. disinfectants, na.phthalene and pitch used
for tarring roads. .

19. COAL TAR DISTILLATION

Coal tar as a bye-produet of the coking industry is
produced in large quantities in India. Coal 1s malinly
carbonised by the high temprature carbonisation process for
obtaining metallurgical coke needed in iron and steel works,
and to a much smaller extent for producing coal gas in large
cities. The bulk of the coal tar at present is obtained from
the coke oven plants in the Bengal coal flelds, and the
surrounding iron and steel works. During the year 1938—39
the production of coal tar, which is obtained in a yleld of
about 2-3 per cent on the weight of the coal, amounted to
about 58,000 tons. The Tata Iron and Steel Works produced
over 50 per cent of tonnage given above. The imports of
coal tar and pitch during the year wiis negligtble, viz., 2,800
tons.

The dlsti.uation of coal tar to obtain the important coal
tar products benzene, toluene, etc., which .aré the starting
materials for the manufacture of dyes and drugs, etc., has so
far not been attempted in India on a large scale, aJthough a
beginning is just being made at Jamshedpur with the view
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to supplying toluene to the Government for explosives.
Installations for coal tar distillation have also been recently
made by the Shalimar Tar Products, Ltd., The Beraree Coke
Co. Ltd., and Messrs. Bengal Iron Company.

20. ESTIMATED QUANTITIES

Although the recovery of the bye-products of coal
distillation is not likely to be profitable under the present
circumstances, this industry, as a key industry must be start-
ed on as wide a scale as possible, with the required, State help
and protection in a suitable form. At the present rate, at
which the industry of coal tar production progresses, it may
be assumed that over the period of the next ten years, ap-
proximately 55,000 tons of tar would be available for distilla~
tion per year. This quantity on distillation would approxi-
mately give the following quantities of the principal finished
raw products for dye and drug manufacture :

Product: Tons|year.
Benzene and toluene DI 390
Other light oils 145
Phenol . e 165
Cresols N 165
Naphthalene ‘ e 2,400
Creosote e 16,000
Anthracene e 165
Pitch cenn 31,500

The approximate quantities of the above products re-
quired for the manufacture of dyes are shown in the
Appendix No. 1 to the Section on “Dyes and Textile Auxiliary
Agents.” Dependable figures of the quantities of some of
the above, required for'the manufacture of drugs, are not
available and, therefore, no definite statement is possible re-
garding the total requirements of the above products. It
can be safely presumed, however, that the above quantities
would substantially meet the demand except in the case of
benzene. Additional quantity of benzene would be available,
if the benzene is also recovered from the gaseous products of
coal distillation by a benzol-recovering plant. At present
23 million tons of coal are being produced annually in the
country, of which 2 million tons are distilled, which yield the
coal tar and 20,000 tons of ammonium sulphate. We re-
commend that 3 million tons of coal should be annually
converted, in addition, into soft coke for domestic consump-
tion, by the low temperature carbonisation process. “This
will do away with the production of smoke, Teading to mote
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healthy conditions, and further yield additional quantities
of ammonium sulphate and coal-tar, which would be available
for distillation. The combined bye-products of ammonium
suplhate and coal tar from the 5 million tons of coal carbo-
nised, would, it may be presumed, fully meet the country’s
requirements of ammonium sulphate and coal tar products.

21. ESTIMATES

The approximate capital outlay required for a coal tar
distfllation plant, having a capacity of 100-tons.a day, would
be about 7 lakhs of rupees, while for one with a capacity of
200 tons a day the capital outlay required would be about ten
lakhs. The production cost may be roughly estimated at Rs.
5-10 per ton of tar. In addition a Benzol Recovery Plant for
the recovery of benzene from the gaseous product of coal
carbonisation would be required. The approximate cost of
such a plant for the recovery of about 1% million tons of
betizene pér year would be about Rs. 8 lakhs. A further out-
lay of Rs. 2 lakhs would be required for a plant producing
200 tons of naphthalene per year, the production cost being
about Rs. 70 per ton of naphthalene.

22. LOCATION

The plants for the carbonisation of coal and for coal tar
distillation should be located near the coal fields of Bengal.
The separated products of coal tar distillation may then be
transferred to a seprate factory near by for the manufacture
of intermediate products for ‘dyes and drugs. The finished
intermediates may then be transported to separate factories
for the manufacture of dyes and drugs and other related
synthetic organic chemicals, which’' may be located near big
consuming and trade centres like Bombay and Calcutta.

In connection with the carbonisation of coal, attention
may finally be drawn to the interesting suggestions of ‘Dr.
"H. K. Sen (Presidential Address to the Indian Chemical
Manufacturers’ Association, 1939) that high temperature
‘carbonisation of coal may be profitably supplemented by
the low temperature carbonisation process. It may be
pointed out however, that this 'is a matter, which’ would
require further extensive experimenta.l investigation.



SECTION III
DYES AND TEXTILE AUXILIARY AGENTS
23. STATISTICAL DATA OF CONSUMPTION

As the answers to the enquiries regarding the quantities
of various dyes and textile auxiliary agents consumed in
India, sent out to various mills and consumers, bhave been
very meagre, the approximate figures arrived at have heen
‘arrived at by rough calculations from the scanty answers
received, and from private bazar enquiries. The quantities
.of the different dyes and textile auxiliary agents consumed
in India are given in Appendix No. 11. Appendix No. III
gives the figures for the imports of dyes and textile auxiliary
agents during the year 1937-1938, the total value being 4
crores of Rupees.

24. ESTIMATES

Since the production of hundreds of dyes, regarding the
chemical nature of many of which no precise information is
available, would be utterly impossible in the limits of a 10
year plan, the estimates of requirements have taken into
account only the most important dyes in each class. The
total number of dyes have thus been reduced to 17 in the
case of Direct colours, 10 in Basic colours, 12 in Vat colours,
10 in Naplithols, 8 in Bases, and 11 in Miscellaneous.

Appendix IV gives the estimated yearly requirements
for a 10 year plan, together with other relevant information,
‘like the-intermediates required and their quantities. Appen-
dix V gives figures for the imports of dyes into India during
the years 1935-36, 1936-37, 1937-38. It also contains the
figures separately for some of the parts of India. Appendix
‘VI.eontains the total yearly requirements of the various inter-
mediates, and Appendix VII gives the total requirements ot
the different raw materials, viz. the coal tar distillation
products.

25. A CASE FOR THE INDIAN DYESTUFF INDUSTRY

The history of the British Dyestuff industry is an object
lesson to us in our present position. Before the last war,
Great gz;;galn did .not possess a dyestuff industry of any
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importance, over 90 per cent of the dyes used being import-
ed from Germany. As the last Great War progressed, the
situation became very serious, and it was realised that the
British dependence on Germany for dyes was really tanta-
mount to a much wider and more fundamental weakness of
British Ghemical industry, as the production of dyes was
intimately connected with the production of chemicals, in
general. Having realised the vital necessity of the develop-
ment of a dyestuff industry, the British Government took
immegiate and far-reaching steps in this direction. Begin-
ning with a direct and large subsidy for the formation of a
new conpany, millions were spent on the rapid development
of every branch of the industry, with very special reference
to research. Later on, the importation of dyes and even
intermediates was prohibited, except under license for very
special reasons. As a result, the British dyestuff factories
are now producing over 90 per cent of their home require-
ments and have in addition a considerable export trade.

With textiles as our primary industry, and the incidence
of a host of diseases responsible for the consumption of an
immense quantity of medicinal chemicals, the immediate
establishment of a coal tar dyestuff industry is a matter of
such urgent necessity that the fullest resources of the State
and the individual must be mobilised for the purpose. In
the earlier stages, it may be suggested, the intermediates
may even be bought from foreign markets till a coal tar
industry is established in the country.

26. TEXTILE AUXILIARY AGENTS

It has been very difficult to get any reliable data on this
subject, and the only recommendation that can be made at
this stage is that we -should concentrate on the production
of the sulphonated oils and of the Gardinol and Lissapol
types of wetting agents. Both the classes require vegetable
olls as starting material. Among the proprietary wetting
agents used, the two outstanding are Igaphan T and Nekal
Bx. Although Igaphan T is covered by patents, it should
be possible to evolve equally good other substances of a
simiar nature. The factories for the production of textile
auxiliary agents would best be situated in the immediate
neighbourhocod of cotton mills since vegetable oils and sul-
phuric acid are both available within a reasonable distance.
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SECTION IV
(A) FINE CHEMICALS

FINE CHEMICALS, SYNTHETIC DRUGS, BIOLOGICALS,
SYNTHETIC PERFUMES AND ESSENTIAL OILS

27. Statistical Data. Fine chemicals, and Synthetic
drugs, synthetic perfumes, production of synthetic organic
chemicals, including synthetic drugs and synthetic perfumes,
in India, is practically nil. Some costly organic chemicals
numbering 300 have been prepared on the laboratory scale
in the Preparation Section of the Indian Institute of Science,
chiefly for their own research purposes. The import figures
for drugs as available in the sea borne trade returns for the
last 5 years are as follows:—

1934-1935 .... Rs, 1,91,90,000
1935-1936 ' ceve oy 2,11,17,000
1937-1938 o .... ., 2,08,83,000
1938-1939 ceee oy 2,36,17,000
1939-1940 ceee 5 2,20,53,000

These figures would 3lso include other drugs, besides synthe-
tic. Efforts were made to collect the relevant data from
Indian Dealers, Custom Officers, Pharmaceutical Works and
some Indian Laboratories, but no reliable figures are avail-
able. Appendix VIII shows the names of the principal drugs,
with the quantities annually consumed in India and their
value, which have been estimately arrived at by appropriate
calculation from the little information that has been
available.

‘Raw Madterials. It is well- known that the raw materials
for the production of these synthetic preparations are chief-
ly derived from coal tar, petroleum, wood distillation and
fermentation industries; in.some cases other vegetable pro-
ducts and some animal products supply the raw materials.
The importance of coal tar as the basis of the drug industry
has already been emphasised. Useful products can be
obtained from petroleum, besides petroleum used as solvent
and for fuel. Attention has been drawn elsewhere to the
necessity of establishing petroleum refineries in India, as in
other countries, so that these other useful products may be
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recovered. 'The chief products of wood distillation are acetic
acid and acetone and methyl alcohol, which can serve as
starting points of other chemicals. Solvents like alcohol,
fusel oil, glycerol, and various glycols are the products of
the fermentation industries which can be prepared. At
present ethyl alcohol is practically the only product
obtained by fermentation processes. The various
fatiy olls abundantly available in the country would also be
the starting polnts for the manufacture of stearic and pal-
mitie acids, etc. and substances derived from them,

Plant. Unlike the heavy chemical industry, the .fine
chemical industry is not one where a plant can be put up
and the products turned out on tonnage basis. In this case,
small separate units will have to be set up, probably for
every different type of chemicals. Although due to war
conditions, it may not be possible to get these plants and
machineries from abroad, it appears feasible to build up such
small plants in many cases, with the help of materials and
workmanship available in India. In the case of highly
specialised and costly synthetic chemicals and drugs, which
have to be prepared in small quantities, glass, utensils and
apparatus can even be conveniently and profitably used.

The principal processes involved in this subject of synthe-
tic organic chemicals manufacture consist ot the following:—

I. Nitration. 12. Saponification or Hydro
2. Amination. lysis,

. 3. Sulphonatijon. 13. Decarboxylation. .
4, Oxidation. 14. Electrolytic Operations.
5. Reduction. 15. Catalytic Processes.

6. Alkylation. 16. Different kinds of Con-
7. Acylation. densation.

8. Halogenation. 17. Unsaturation. .

9. Diazotisation. 18. Addition of different
10. Coupling, : reagents on 17.
11. Esterification. 19. Ring Closure.

20. Ring Opening etc. etc.

Skilled Labour. Skilled labour in the form of well train-
ed chemists, even with considerable research experience, iw
“abundantly available in the country.

Location. The synthetic organic chemical industry may
be started in chief port towns like Bombay, Calcutta, and
Madras and also in big scientific research centres like Banga-
lore. .

Appendix IX contains a list of the principal aynthetic
drugs about which thé relevant information regarding raw
materials, economics of productioh, etc., has been collected.
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(B) BIOLOGICALS
The following produets have been dealt with:

1. Vitamin B1 —Concentrate. 10. Thyroid.

2. Vitamin B2 —Concentrate, 1i. Papain.

3. Vitamin C, 12. Pepsin.

4. Vitamin D. 13. Oestrone.

5. Lecithin. 14. Progesterone.

6. Adrenalin. 15. Synthetic Vitammtm B1.
7. Insulin. 16. Synthetic Vitamin B 2.
8. Pituitary extracts. 17. Fish liver oils (Vitamin
9. Liver Extracts. A and D).

A sheet has been devoted to each product, indicating, as
far as possible. (a) the method of preparation. (b) the units
of operation, (c) the materials required for the production
of unit quantity of the final product, (d) the present prices
of the materials, (e) the sources from which these materials
are obtainable, (f) the cost of industrial production of the
finished product,(g) the present price of the finished product,
(h) reference to the method of preparation. Unfotunately,
complete or accurate information under all these heads is
not obtainable.

Plant and Machinery. From the standpoint of industry,
most of these products, though essential, are not required in
very large quantities. The units of operation should indicate
which of the larger pieces of apparatus would be required in
the production. The cost sheet can only be worked ouf in
relation to the production of other drugs in the same factory
and in relation to the cost of the reagents, most of which are
obtainable only from heavy industries. The machinery and
apparatus required for one of these products can obviously
be used for numerous similar products included in the series
of drugs and fine chemicals.

Since it is not immediately known how many drugs and
fine chemicals and how much of these will be produced in
one factory, the following general basis for calculation of the
cost industrial production has been adopted, starting from
the cost of materials as the base line. The other costs in-
volved have been calculated as percentages of the cost-of
materials. This is somewhat arbitrary but seems to corres-
pond roughly to the experience in drug industries in India.

(a) cost of materials.

(b) Depreciaton of machinery and interest on blockea
capital—15% of (a) .

(¢) Power—6% of (a)

(d) Containers and packlng—-—ls% of (a)
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(e) Labour (Scientific and ordinary)—209% of (2)
(f) Overhead—10% of (a)
(g) Literature, etc.—5% of (a)
(h) Sundries and wastage—10% of(a)

In general, therefore, in calculating the cost of industrial
production, 80 per cent of the cost of materials has been
added to the cost of materials.” This excludes freight, pro-
pagal.da, commission, etc. In planned proguction and
distribution, however, the cost on propaganda and commis-
sion, ete. should be small. It shoul@ be noted that this cost-
ing is only provisional, as it is of a general character and
should be revised in future on the basis of more complete anad
more accurate information, both in relation to each product,
and in relation to the number and quantities of products
that a particular factory is expected to produce. This factory,
considering the nature of the products, should be in liaison
with certain heavy chemical industries. The cost of materials
and reagents given will also, obviously, be altered in a sys-
tem of planned production, and, therefore, the cost ot
production of the finished product will also be corresponding-
ly altered.

Enquiries in Calcutta have not given any exact informa-
tion regarding the present consumption of these products in
India. But it seems that three times the present consumption
level can be produced easily, except perhaps with regard to
adrenalin and pituitary extracts. This is because they are
derived from small glands. Owing to the absence of large-
scale slaughter houses, such glands do not seem to be obtain-
able in sufficient numbers.

Sera and vaccines have not been dealt with, as enquiries
show that Indian industries can supply any amaunt of these
that can conceivably be required. Card indices will be fur-
nish'ed later.

(C) ESSENTIAL OiLS
Statistics.

(a) As mentioned in the case of synthetic chemicals it
is regrettable that in every case we have to mention that no
deflnite statistical data, as far as production in India and
importation from abroad are concerned, is available. How-
ever, in the following-table, the available import and export
figures are given:
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Import.
Genuine Turpentine Turpentine substitute
Rs. Rs.
1934-35 1,00,000 48,000
1935-36 70,000 53,000
1936-37 88,000 45,000
1937-38 1,11,000 ’ 6,39,000
1938-39 44,000 4,58,000
[ ]
Export
1938-39
Essential oil seeds.
Coriander 8,66,000
Cumin (not black) 5,34,000
Other sorts 1,66,000
Essential olls.
Sandalwood oil 9,47,000
Lemon grass oil 7,13,000
Palmarosa oil 2,34,000
Other sorts 1,18,000

Raw Materials

(b) Even though full data are not available from the
figures given above, it is assured that a major portion of the
raw materials for finished essential oils are being exported
out of India. That means, the potentialities for organised
production of essential oils from Indian raw materials are
many indeed.

(c) figures not available.

(d) In the absénce of facilities, regarding plants and
equipments for large scale distillation of essential oils, it is
strongly to be recommended that small units, which can be
operated locally in the' places where raw materials are
available, (viz., in the gardens and flelds), should be installed
On the other hand, even if it is desired that large scale plants
should be made available, because of the roncorrosive
character of most of the essential oils, it should be possible
to make even big scale plants in India.

Export Trade,

(f) From the export figures of raw materials and
sandalwood and other essential oils, it is clear that there is
every possibility of a healthy export trade, for these
materials, being estblished in India.



SECTION V

AL(:‘OHOLIC AND PHARMACEUTICAL PREPARATIONS

For the collection of statistical information, an exhaus-
tive list of about 800 to 1,000 pharmaceutical preparations,
printed in the form of a booklet, by the kindness of the
Alembic Chemical Works Ltd., Baroda, was sent round to
various manufacturers of pharmaceutical preparations. The
response was, however, extremely poor. A rough estimate
of the present position, regarding alcoholic and pharma-
ceutical preparations has, therefore, been made, which is
based on the catalogues of several firms and on the sea-
borne trade returns. On this basis the approximate future
needs for the next ten years have been put forward.

Present Position

The major portion, ie., 7/8th of the alcoholic and
pharmaceutical preparations is manufactured, at present, by
the Government Medical Stores, the Bengal Chemical and
Pharmaceutical Works, the Bengal Immunity Company and
the Alembic Chemical Works, Ltd.

The approximate amount of rectified spirit consumed in
the country for these preparations is about 100,000 gallons,
which is distributed as follows:

Quantity consumed.

The Government Stores at Bombay 15,000 gallons
Madras 20,000 ”
Alembic Chemical Works Co. Ltd. 20,000 ’
The Bengal Chemical and
Pharmaceutical Works 15,000 »
‘The rest of the firms 20,000 ”
90,000 ”

The latest statistics show that drugs and medicines im-
ported into India are worth about Rs. 2,50,00,000. The ap-
proximate value of drugs and medicines used in India, at
present, is as under :
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1. Those imported Rs. 2,50,00,000
2. Drugs manufactured in India
(a) Alembic Chem. Works Rs. 15,00,000

(b) Bengal Immunity Co. 15,00,000
(c) Bengal Chem, & Pharm. 15,00,000

(d) Other firms 30,00,000 75,00,000

3. Drugs manufactured by Gov-
ernment Medical Stores at
Bombay and Madras 45,006,000

Rs. 3,70,00,000

or roughly Rs. 4,00,00,000
Future Needs

India could be expected to consume drugs and medicines
worth about Rs. 8,00,00,000 by the end of the next ten years
This estimate, of course, excludes the needs so far supplied
by the Ayurvedic and Unani medicines used by the public.

Chief Difficulties

To minimise the difficulties of transport, large factories
for the manufacture of alcoholic and pharmaceutical pre-
parations will have to be set up at all big consuming centres.
The chief hindrances in the development of the drug
industry are:—

1. Unorganised state of raw materials.

2. Question of transport.

3. Lack of Drug Control Legislation. :
4. Unsympathetic excise policy of the Government.

Export Trade

Nearly three-fourths of the drugs mentioned in British
and other Pharmacopeas grow in India. Because india
possesses all types of climates and variegated soils, acclima-
tization of seveval drugs would become possible. These
natural facilities, together with the organisation of a Central
Plant Industry Board, would make India an exporting centre
for medical plants all over the world.

Recommendations

1. The Universities in India should be required to give
training in Pharmaceutical Chemistry and institute a degree
in the subject.

2. The quaw;y of crude drugs, both imported and grown
in the country, should be strictly controlled.
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3. The import duty on manufactured drugs should be
increased by 5 per cent,

4. The import duty on crude drugs, not available in
India, should be abolished or appreciably reduced.

5. The imposition of export duty on raw materials,
obtainable only in India, should be considered.

6. Arrangements may be made for the supply of solvents
needed for the industry, duty free, or the duties should be
considerably reduced.

. 7. The restrictions upon the free transit of spirituous
preparations between the different provinces in India should
be removed.

8. The excise regulations should be suitably modified.

9. The drug industry should be encouraged by the Gov-
ernment, by the purchase of materials from Indian manu-
facturers.

10, The proposed Drugs Act of 1940 should be suitably
modified, with special reference to the following :

The proposed Drugs Technical Advisory Board should
have better representation of chemists and pharmacists.



SECTION VI
EXPLOSIVES

Classification. Explosives may be classified as ftfllows,
according to the purpose for which they are used in India:—

(a) Military explosives.

(b) Industrial Explosives.

(¢) Explosives for sporting purposes,
(d) Fireworks.

(a) Military explosives are used for the manufacture
of ammunition required for the Defence and Police Depart-
ments of the Government and Ruling Princes. These are
either manufactured or imported by the Government of
India.

(b) Industrial explosives are used for blasting purposes
jin various mines and quarries. Powerful modern explosives
for such purposes are all imported, mostly from the United
Kingdom, mainly under the following trade names :

Blasting gelatine, gelignite, gelatine dynamite, Stonobel,

Samsonite.

Blasting gunpowder is manufactured in India near mines
and quarries by contractors in sufficient quantities. Blast-
ing fuze and detonators are also imported for firing these
blasting charges.

(¢) Most of the cartridges required for shot guns and
rifles, which are used for hunting, are imported. These are
filled with smokeless powder or gunpowder. A small quan-
tity of the latter is manufactured locally for the use of
Indian shikaris in their muzzle loaders.

(d) It is not exaggerating to say that, in India, there
is no celebration worth the name, be it private or public, in
which some fireworks are not let off. There is, therefore,
a large demand for such explosives. A part of this is met
by the output of local cottage industries, scattered all over
India and run mainlv by Mahomedans. A large quantity
Is also imported mainly from China, Japan and Germany.

Statistics.

(a) Military explosives—no figures are available.

(b) Industrial explosives—These include blasting gela-
tine gelignite and gelatine dynamite, other nitro-compounds,
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blasting fuse, blasting colls, detonators, etc. The total value
in rupees of industrial explosives imported during the years
1936, 1937, 1938 were approximately 22 lacs, 37 lacs and 26
lacs of rupees respectively.

The average yearly production in India of blasting gun-
powder is of the value of about Rs. 21, lacs.

(c¢) Explosives and ammunition for sporting purposes.

The approximate total value of the yearly import of sucn
explosives is about Rs. 10 lacs.

(d) Fireworks.

The value of fireworks imported into India during the
year 1938, was about 10 lacs of rupees.

Figures for Indian manufacture tcannot be ascertained.

The value of all sorts of explosives manufactured in
India may be estimated to be not less than Rs. 5 lacs per
year,

Detailed statistics are given in Appendix X.
FUTURE REQUIREMENTS
Industrial Explosives

The development of chemical and metallurgical indus-
tries in India during the next few years will create a demand
for large quantities of industrial explosives. Judging from
the rate at which the use of these explosives is increasing,
it may be estimated that the value may reach 60 lacs of
rupees in 10 years’ time.

Explosives for Sporting Purposes

The total value of such explosives, used yearly, is 11
lacs of rupees, and this, in 10 years’ time, may reach the
figure of about 15 lacs.

Fireworks

The total value of fireworks used which may be reached
in 10 years may be estimated at Rs. 15 lacs.

POSSIBILITIES OF MANUFACTURE IN INDIA

The main difficulty, at present, to the establishment of
a big, explosives factory In India is the want of basic chemi-
cals, none of which is available in India except pottasium
nitrate and charcosl. If this difficulty is overcome and the
permission of the Government be forthcoming there is no
reason why explosives cannot be satisfactorlly manufactured
in India.
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MANUFACTURE OF INDUSTRIAL EXPLOSIVES

Basic ¢hemicals. Appendix XI. shows the quantfties of
basic chemicals required for the manufacture of Industrial
explosives per year. In Appendix XII is given a Hst of basic
ehemicals required for the manufacture of fireworks. If an
all round development in the manufacture of chemieals
takes place as expected, most of these chemicals would be
available locally.

Skilled labour. This is not available at present as Indian
science graduates have no opportunity of getting the re-
quired training in India, as the manufacture of explosives
at present in India is in the hands of the Government, who
employ mostly European Staff for their superior establish-
ments. The scheme of sending Indian Science graduates
abroad for training or importing foreign experts temporarily
for training Indian Staff is also not likely to solve the pro-
blem. The best solution appears to be that discussed below
under “capital”.

Capital. The capital required for running an Indus-
trial explosives factory in India may be estimated at Rs. 50
lacs. In order to get over the difficulty of suitable staff for
the factory as discussed above, it is suggested that in the
beginning at least half of this may be obtained from a lead-
ing explosive manufacturing English Company, which supp-
lies mainly the present demand of India. This will serve
three purposes:—(1) The English Company which invests
the capital will work out its own patents under its own ex-
perts; this will ensure a ready sale of the products, which
will be put on the market under the same old trade names,
which have established a reputation. (2) In consideration
of about half the capital to be previded by India, the Eng-
lish Company might be induced to train Indians in various
branches of the industry. (3) There will be a sort of bind-
ing on the foreign experts to run the factory efficiently.
After a certain number of years. the English Company
might be paid off and asked to retire.

Site. A central factory for industrial explosives would
need about 200 acres of land, which must be situated in a
cool place near a flowing river and railway, but at least 5
miles away from big towns. In order to reduce railwayv
freight the factory should be located near the coal fields of
Bengal or Central Provinces.

MANUFACTURE OF FIREWORKS

Fireworks factories may be started in different parts of
India where there is a large demand; near big cities. The
capital required is comparatively small of the order of Rs.
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50,000 or less. Such factories manufacturing sparklers are
already running successfully in Western India, and attempts
should be made to start them in other parts of India. This
industry will thrive better if the present Government rest-
rictions on the storage and transport of sparklers be removed
or modified so as to bring them in line with those operating
for safety matches, where the risk of fire and explosion is
actually greater,

There is a considerable production of other kinds of
firewdrks by cottage industries scattered throughout the
country.

The main bulk of the imported fireworks consists of
squibs and crackers, mainly from China and Japan, where
these are made on cottage industry basis. Materials—cheap
craft-paper and gunpowder, required for this industry are
avallable in India, and the required machinery which is
simple can also be made here. This industry can therefore
be very well started in this country.

MILITARY EXPLOSIVES

The Government of India manufactures or imports the
whole requirement. A list of the chemicals required is given
in Appendix XIII. It would be possible to manufacture most
of these chemicals in the country.



SECTION VII
ORGANIC ACIDS, INDUSTRIAL SOLVENTS, AND PLASTICS

(a) The available import figures for acids are given below:

Acids 1934-35  35-36  36-37  37-38  38-30
Acetic (Pyroligneous) 1,68,000 1,69,000 1,30,000 1,74,000 1,41,000
Carbolic 35,000 51,000 24,000 30,000 43,000
Citric 1,23,000 1,41,000 84,000 1,39,000 1,79,000
Oxalic 30,000 1,37,000 1,03,000 85,000 1,19,000
Tartaric 1,59,000 2,07,000 1,46,000 89,000 1,53,000
Other sorts 3,39,000 3,58,000 3,50,000 4,43,000 3,95,000

As for production, no organic acids are prepared in
India. Regarding solvents, ethyl alcohol is chiefly produced
in India. Methyl alcohol, ether chloroform, acetone and
other solvents are produced to a very limited extent.

RAW MATERIALS

(b) Regarding potentialities for the manufacture of
organic acids it should be said that plenty of raw materials
in the shape of coal tar, oils and fats are available in India.
Other solvents can be produced by synthesis.

With the increased development of sugar industries,
plenty of raw materials in the shape of molasses for the
production of alcohol is available. Now it is only necessary
to well organise this fermentation industry so that in addition
to alcohol other solvents like fusel oil and glycerol can also
be produced from this industry. From the soap the available
lye which is being generally wasted at present should be fully
utilised for the recovery of glycerine. Organised efforts
should be made to win all the hydrocarbons, phenolic and
basic solvents, from the tar. Wood distillation industry will
form a good source, if well organised, for solvents like methyl
alcohol and acetone. Enough plant raw materials are avail-
able for production of furfural and allied solvents. ~

REFINING OF PETROLEUM

Though the subject does not primarily come within the
purview of ‘this sub-committee, we feel that in view of its
relation to industrial solvents, the National Committee
should seriously take up the problem of establishing Petrol-
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eum Refineries in India. In most free countries in  the
world, crude petroleum is imported as such and then refined
inside the country. The refineries of Italy supply 5¢ per
cent of the country’s gasoline requirements by distilling
crude. In India the Tariff Board has also recommended
this :—“It stands to reason that all these countries would
not have deliberately established reflneries, if it was cheaper
to import the refined product....Further two important
branches of petroleum business today, namely refining and
marketing, are almost entirely in the hands of Companies
registered outside India. A substantial part of this business
can be converted into a genuine Indian enterprise if refineries
are established in India, and oil is marketed by Indian com-
panies with rupee capital. It might be possible to encourage
the establishment of refineries in India by Rupee Companies,
if the present import duty on crude oil of 2 as. 6 pies per gallon
was retained, but was remitted in favour of a genuine Rupee
Company subject, of course, to the usual condition on which
a bounty is granted and such other control as the Govern-
ment may impose. No doubt if this business was under-
taken by any company outside the big oil Trusts, attemvots
would be made by inferior competition to bring it to grief,
but it should not be impossible for the Government to afford
protection against such competition.”

PLASTICS

Although this subject also does not fall directly within
the purview of this sub-committee, in view of the increasing
importance of plastics in industry and the intimate relation-
ship of the plastics industry with the chemical industries,
we should like to make the following suggestion. The Lac
Research Institute, at Ranchi, which is doing work of great
importance on the manufacture of plastics from lac, should
be expanded and converted into a central Institute for re-
search work connected with the industry of the manufac-
ture of plastics in general.



GENERAL

With reference to some of the terms of reference for
this sub-committee, we would like to make the following
general observations, which apply more or less to all the
chemical industries:

1.

i

ii.

2.

¢

Labour, skilled and unskilled, required for the various
industries.

Unskilled labour. Unskilled labour is available in
. the country in plenty. The cheapness of labour
is a favourable factor for Indian industry. Besides,
the socalled unskilled labour is really intelligent,
and_is capable of being trained to the required
standard.

Skilled labour. Highly traind technical men are
available for most of the industries. Further, the
large number of research chemists turned out by
various scientific institutes and colleges would be
available for absorption in the various industries.
The cheapness of skilled labour is a factor which
counter-balances partly in the case of some of the
industries, particularly the fine chemical industry.
In a few cases, where skilled technical labour is not
avalilable, experts may be brought over from abroad
for starting the Industry, and running it in the
initial stages on short term contracts, on the defi-
nite understanding that they shall fully train up
Indians for the running of the industry, during
their term of service. In other cases, where neces-
sary, young Indians who have received the best
available training here, may be sent abroad for
the training for the particular industries.

We are in full agreement with the National Planning
Committee in the view that Chemical Industry is a
key Industry which should be either owned or
controlled by the State,

As the Chemical Industry is a Key Industry, which
must be fostered at all costs, the various branches
of this Industry should be given adequate state
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protection in one or more of the following ways, as
required:—

1)

(i1)

(1it)

Prohibition of Imports. Imports of finished
products should be prohibited for a certain
number of years except in special cases, where
they may be imported under license from the
Government. This would apply to substances
like dyes and drugs.

Protecdtive import duty for a definite period,
e.g., in the case of heavy chemicals.

Free import of materials and chemieals, which
are not available in the country, e.g., in the

case of compounds of Arsenic, Lead, Sulphur,
Tin, etc. ' '



APPENDIX L

NAMES OF FIRMS.

. Messrs. D. Waldie & Co.,
Ltd.

. The Bengal Chemical &
Pharmaceutical Works
Ltd., Bengal.

. Dr. Bose’s Laboratory Ltd,,
Bengal.

. The Bengal Acid and
Chemical Manufacturing
Co., Ltd., Bengal.

. The India Chemical and
Pharmaceutical Indus-
tries, Bengal.

. Messrs. Perry & Co., Mad-
ras.

. The Madras Alkali and
Chemical Works, Ltd,,
Madras.

HEAVY CHEMICALS
PRODUCED

Sulphuric, Hydrochloric and
Nitric Acids; sulphates and
Alumina and Iron; Alum;
Zine chloride solution ; Lime-
sulphur ; Red'lead and White
lead.

Sulphurie, Hydrochloric and
Nitric Acids; Alum, Sulphates
of Alumina, Tron and Mag-
nesium.

Sulphuric, Hydrochloric and
Nitric Acids; Alum ; Alumino-
ferric; Copperas Magnesium
and Sodium Sulphates ; Lime-
sulphur solution.

Hydrochloric and Nitric
Acids ; Sodium sulphate and
Soda crystals.

Sulphurie, Nitric and Hydro-
chloric Acids; Alum; Sul-
phate of Alumina, Alumino-
teriic, Copperas and Sodium
Sulphate.

Sulphuric, Hydrochloric and
Nitric Acids; Sulphates of
Magnesium, Iron and Sodium;
Calcium Superphosphate.

Hydrochloric Acid, Sodium
Sulphate, Soda, Ammonium
Chloride, Copper Sulphate,
Iron Sulphate and Zinc Chlo-
ride. .



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21,
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. The Mysore Chemicals &

Synthetic Ammonia; Sulphu-

Fertilisers, Ltd., Belgola, rid Acid; Ammonium Bule.

Mysore.

. The Eastern Chemical Co.,

Ltd., Bombay.

The Dharmsjee Morarji
Caemical Co., Ltd., Bom-
bay.

The Ramco  Chemical
Works, Bombay.

The Baroda Chemical
Works, Baroda.

The Cawnpore Chemical
Works, Ltd., U.P.

Messrs. Shambu Nath and
Sons. Ltd., Punjab.

The Pioneer Magnesia
Works, Ltd., Bombay.

The Tatanagar Chemical
Co., Ltd.

The Mysore Iron & Steel
Works, Bhadravati.

The Tittaghar Paper Mills,
Ltd., Bengal.

Messrs. Lever Bros. (India)
Ltd., Bengal.

The Tata Oil Mills Co.,

Ltd,

The Tata Iron & Steel Co.;
Ltd.

phate.

Sulphuric, Hydrochloric and
Nitric Acids; Sulphates of
Iron, Sodium and Magnesium
and Soda Crystals.

Sulphuric, : Nitric and Hydro-
chloric Acids; Sulphates of
Alumina, Sodium and Magne-
sium; Alum; and Calcium
Superphosphate.

Sulphuric, Hydrochloric and
Nitric Acids; Sulphates of
Alumina, Iron, Magnesium
and Sodium.

Sulphuric, Nitric and Hydro-
chloric Acids; and Sodium
Sulphate.

Sulphuric, Nitric and Hydro-
chloric Acids; Alum; Sul-
phates of Alumina and Iron.

Sulphuric and Hydrochloric
Acids; Alum; Aluminoferric
and Copper Sulphate.

Magnesium Chloride, Magnes-
ium  Sulphate, Potassium
Chloride, Magnesium Oxide
and Carbonate, Calcium
Chloride and Sodium Sulphate

Artificial Red Oxide.

Methanol, Methylacetate and
Calcium Acetate.

Caustic Soda, Bleaching Pow-
der.

Glycerine.

Glycerine.
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22. The Benga)-Iron Co., Ltd,

93, The Indian’ Iton & Steel Sulphutic Actd and Ammo-
Co., Ltd. " nium Sulphate :

24,, Loyabad Coking and By-
products Recovery Plant.

25. The Bararee Coke Co., Ltd

26. The E. I. Rallway Coke
Plant.

27, The Tin Plate Co,, of India Sulphuric Acid.
Ltd.

28, The Tata Chemicals Ltd,, Propose to manufacture Soda
Okha. Ash, Caustic Seoda, etc,

28. The Imperial Chemical Propose to manufacture al-
Industries (India) Ltd. most all heavy chemicals.
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APPENDIX II
I. DYES

(1) Direct Colour

Cotton Red 4BX

”

’»

»

s B Conc 4s
» 12B

Brown A

,»Rubine B
Sky Blue FF
Direct Black

o

» KN
Deep Black RW Extra
' v E Extra Conc.
Yellow 5G
Fast Yellow 3G & 4GL
, Orange EG
”» ” ER
,» Brilliant Orange S
”"” ”
,» Violet FFBN & BB
Light Violet E 342
East Brown B2R Conc.
” ” B
Brown M
Brilliant Blue BR Conc.
Blue 2B Extra Conc.
Sky Blue 6B
Deep Blue 4BX
Green B 160%

G

Benzo Fast Scarlet 4BS

”»

Siltius

”

Sirius
”»
”

L

, Orange S

,, Violet O
Blue 3BX

Red 12 B
Rhoduline Red B
Purpurine 4B 150

Orange F
Violet BB

Violet 2BL
Red 4B .
Supra Yellow G
” b i) RT

» RN. H.C.

15,354
15

1,942

1,614

125
168
252
728
430

320

1,124
3,475

631
62

575

966
4,705
2,080
3,048

105

96
1,593
60
1,025

184
146
450



(41)
(42)
(43)
(44)
(45)
(46)
4"
(48)
(49)
(50)
(51)
(52)
(53)

(54),

(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)
(71)
(72)
(13)
(74)
(75)
(76)
1)
(78)
(79)
(80)
(81)
(82)
(83)
(84)
(85)
(86)
87
(88)
(89)
(90)
(81)
(92)

(93).

(94)
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”» s» Brown BR
3 9 » T

’ ,» Blue G
” ”» ”» FFGL
”» ” » FFRL
” ”» ” 6G
” ”» ” BRR Pdr.
” ” ” FaGL
" ,» Violet FFR
» » Red Violet R
' ,», Orange 3R
”» ”» ” 7G
» » Grey G
Khalif Yellow SYZ

. Chrysophemine G. Highly Conc.

» W. Extra

» G2 30%

» , R 250
H.C.

Delta Purpurine 5B Con.
Chlorazol East Rubine R. Conc.

- Corinth GWS

» Rose 4BS

v Fast Helio BKS

s Fast Heli 2 RKS

. Black E Extra

. Deep Black Ex.

' Yellow 6GS

’ Sky Blue FFS

” ” ’” F F 250%

' Cutch Brown GRR Pdr.

. Brown MS

”” ” WB

” ” LFS

” ” 3RX & BS

, Green GS

,, Azurine GS Pdr.

,, Fast Scarlet 4BS Pdr.

” , Orange AR

” ” ” AGS

» ,» Yellow B

» ” ” 6GS
Chlorazol Fast Yellow 5GKS

”»” ” ” CH Spl'
” ” ” FG 250
» ’ " 6GBN
’ ,, Red KS
vy » Blue 5GKS
s » Brown B

» Pink BKS

Di;zo Corinth B
» Direct Black BH
» Fast Scarlet NL BS

1bs.

459
56
138

56



~{95)
(95)
~(97)
(98)
(99)
(100)
(101)
(102)
(103)
(104) *
(105)
(106)
(107)
(108)
(109)
(110)
(111),
(112)
(113)
(114)
(115)
(116)
(117)
(118)
(119)
(120)
(121)
(122)
(123)
(124)
(125)
(126)
(127)
(128)
(129))
(130)
(131)
(132)
(133)
(134)
(185)
(136)
(137)
(138)
(189)
(140)

(141)

(142)
(143)
(144
(145)
(146)
(147)
(148)
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» » Orange NS 200%
,» Direct Black BH (double)
Mpyrio Saturmine
Para Pure Green 2 G
Para Brilliant Green 4B
,,» Red Violet RH
Ozydiamine Carbon TE

' Orange R (H.C.)
» ” RH Conc.
» Pure Blue 6 BO
Violet BF
Congo Cornith G
”» ”» B’
' ” B Pdr.
” Red
” ” lzB
,» H Dark

Diamine Catechlime G
' Catchin GB

' Green B

s » KB Ex.
1 ” G

. Black

' Orange G

” ” Fs

' Catedin G
’ Bordeaux VBI

”» ” B

' Brown KLG

b2 ” B

” Crysolite Green
' Blue 3R

” ”» RW

SKY Blue FF 220%
. Brilliant Orange SS *
Fast Orange EG
Dxamme Fast Orange ER Pdr.
,» Scarlet GFF
Damme Fast Blue FFB

” » Scarlet 4BS
. ,» Violet FFRN
, FFBN

Oxamme Pure Blue 6BO
Pluto Brown GG
Aceto Purpurine 8B

~Brilliant Sky Blue 8G

' Diazol Yellow NSJ Extra
Duron Red 2BS
Fast Diazol Orange NS
Serapis Red

. Yellow
Heliotrope
Paramine Brilhant Pink 8Bs
Thioflovin S

Rs.

21
580
2,500

1,080
150
224

2,430

2,060
13
212
252
2,469
3,859
60
100
450



(149)
(180)
(181)
(152)
(153)
(154)
(155)
(156)
(157)
(158)
(159)
(160)
(161y
(162)
(163)
(164)
(165)
(166)
(167y
(168)

(1)
(2
(3)
(4)
(5)
(6)
N
(8)
(9

(10)

an

(1)
(2)
3)
(4)
(5)
(6)
(7
8
®
€10)

an’

(12
(13)
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Pontamine Black
Tobulglene Red O
Chicago Blue R
Trigol Green BGP
Dyriamanoine BF
Chlorantine Fast Black L
Pyramine Orange R
Madrasi Fast Scarlet
Cotonerol AB Ex.
Blue

Violet

Brown

Orange

Yellow

Red

Black

Corinth

Green

Bordeaux

Pink

COMMITTEE

1bs.
300

1,214
2,645
2,679
3,062
2,651
1,282

8,103
3,465
975
546 From
2,617
236

Consumption of 4 other mills, who
have supplied only the total figures

(2)..Acid Colours.

Palatine Fast Yellow GRN
' , Claret RN
” ,» Blue GGN
Anthra Chrome Black P.B.
Coomassee Navy Blue 2RNS
Quinoline Yellow ASIW
Sulphon Cyamine 5R
Rhodamine B Extra
Acid Violet 4BC
Patent Blue AF
Eosine A

625
614
392
1,413
1,232
675
321
295

(3) Naphthols.

Naphthols AS

. AS—BO
" AS—G

v AS—TR

" AS—LB

v AS—SG

v AB—SR

" AS—SW

" AS—S

v 31855 (New)
- AS—BS

»”» »AS—OL

v AS-JR

lbs.
16,358
3,503
439
22,008
1,312
5,835
100
2,851
713
158
4,503
970
552

158

490

79

21
564
650
1.080

1,475

to 168
60,000

74,875

8,796
20,000
20,000

2,648
3,830
1,967
1,943
1,579
1,526
649
1,220
141
100
234

Rs.
24,800
10,309

2,310
1,22,500
39,400
500
6,235
6,950
1,422
9,006
3,150
3,170



F14)
(15)

(¢%;

2)

3)

4)

(5)

(6)

€))

(8

)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
17
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
27
(28)
(29)
(30)
(31)

(33)
(34)
(85)
(86)
(87
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The.
Brenthol Ct 2,479
» MN 5

Consumption of 3 other mills, whohave
supplied only the total figure

(4) Fast Salts,

1bs.
Fast Scarlet R (H.C.) 5,414
» Bordeaux GP (H.C.) 2,240
» Violet B 872
» Red B 448
2 ”» TR 448
” ,» Salt FR 276
» »” » Re. 5
» Scarlet Salt R 9
Variamine Blue B 5,600
Trivasol Orange GR 87
» Red TR 70,577
» »w B 10,132
” Bordeaux GP 17,875
” Red FR 1,984
. Bordeaux 46061 305
. Scarlet RH 1,718
Trivasol Blue BB 4,742
” Violet B 10,430
" Orange GC 391
» Scarlet R 8,623
” Orange RD 25
” Red RC 641
' » TS 1,792
" Violet B (New) 1,799
” Scarlet GG 2,093
v Corinth V 19
. Red GL 6
Brenthol Fast Red Salt TR 6,928
”» ” " " B 7
” " » Scarlet Salt R 56
" ,, Bordeaux Salt GP 4
Red Salt GL 36
Arisol Red B 9,408
Salt GP 148
, B 275
., TR 590
Black K 100
Consumptionr of two other mils 1,332
8 tons

Total =

[
Rs.

14,255
12

85,000
1,467
1,467
2,212

Rs.

8,125
7,98¢
5,420
1,165
1,165
795

12

18
24,850
245
1,49,765
26,595
66,280
5,455
1,330
2,900
29,045
65,190
785
12,935
90
1,485
3,805
13,795
2,615

5,08,350




($9)
€2)

€3

(4)
(5)
(6
(4]

@
€10)

1)
€12)

€
(2)
(3)
(4
¢5)
(3]
()
(8)

(9)

€10)
an
(12)
(13).
(14)
(15)
(18)
amn
(18)

(€9
()
(3
)]
£5)
(8)
)]
(8)
- (9)
(10)
an
(12)
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5. Fast Bases.

Trivamine Red TR
” ” RBE
’” - B
”» Bordeaux GP
. Orange GR
. Scarlet Re.
Red B Base
» TR

» GL
Scarlet Re: Base
Bordeaux GP
Garnet GBC

Ibs.

4,051
1,429
2,324
224
672
52
448
5
1,400
2,656
283
164

Total :

6. Rapid Fast Colours.

Rapidogen Violet B

. Brown IB

. Scarlet R

’y Red B

” ” R

vy Gree B
Blue B

Rapid Fast Brown GGH
” ” ” IBH
” ” Omnge RH
» ,, Bordeaux RH

1y ” ” IB

. , Yellow GGH

’ , Red RH

» , Blue B
Indigosol Blue 04B

' Green IB

'y Violet ARR

Nova Reduit OKT New
Irasamine G

Brilliant Greet Chrystel
Malachite Green XLSL
Bright Silk Blue
Methyl Violet BB
Madras Turkey Red
Rhodamine Blue
Turquish Blue G
Alizarine Red 1I ABB

» III AG. 40% paste

” IP 20% paste

Ibs.

6,863
1,302

224
126
4,967
1,562
150
1,730
3,951
14

Total :

1bs.

2,800
1,235
121

8

47
168
377

5

9
168
5,000
336

Ba
29,369
10,718

8,715

1,974

1,890

117

1,680
.30

3,238

6,640

2,170

215

66,766

Rs.
51,472
13,670

896
1,850
7,000
1,088
9,700

38,828
1,562
2,562
2,380
1,275
32,240
9,762
1,200
11,387
92,498
14,054

2,94,425

Rs. '

9,416
11,663
271
15
106
308
1,294
34

52
118
6,250
211
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(18A)
(19)
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1)
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27
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» Red RAG 20% paste
” » V 20% paste

1bs.

56
' 58

8. Basic Colours.

Rhodamine 6 GDN

» B Extra

» Blue 5B

” 6GH Extra
Br