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REPORT OF THE CHEMICAL INDUSTRIES SUB-COMMITTEE OF THE
PROVINCIAL INDUSTRIES COMMITTEE, BOMBAY.

CHAPTER 1.
INTRODUCTION.

1. Adppointment and Terms of Reference of the Sub-Committee.—The Government of
I Bombay, by the General Department, Government Resolution No. 5393/33, appointed
-the Bombay Provincial Industries Committee. The basis of appointment of this
Committee was the same as that of the Policy Committee for Industries appointed
by the Government of India. 'The Provincial Ind: stries Committee of Bombay
at their first meeting held on the 19th July 1945 resolved toset up a Chemical
Industries Sub-Committee and other Sub-Committees under the following terms
of reference :— .
« (@) To recommend existing industries in the Province which should be further
expanded and new industries which should be started during the post-war-
period.
s (7} To recommend such industries as can best be organised as (1) large scale
industries (2) small scale or cottage industries. 1
~ (#2) To suggest the most suitable sites for the location of various industries
after taking into consideration the availability of labour, electric power, raw
materials, markets and the destrablhty of preventing congestlon in  thickly
populated areas.
~ () To advise whether the industries recommended should be promoted by
Government or private agencies; and in the latter case whether Government
should participate and if so the nature of the help which should be required.

The Sub-Committee was set up to carry out the survey of chemical industries in
the Province as per the a” ove terms of reference, and based on such a survey it was
expected of the Sub-Committee to make recommendations regarding the promotion
of new industries.

As the Provincial Industries Comm:ttee was expected to co-operate with the
Government of India Panels supplying as much factual information as possible and
thus facilitate the work of the panels in making the final recommendations to the
Government of India, the main function of the Chemical Industries Sub-Comumitter
has been to collect such information and in some cases o make their recommenda-
tions to the Provincial Industries Committee.

" 2. Members.—The composition of the Chemical Industries Sub-Committee as
ﬁed at the first meeting of the Provincial Industries Committee was as
ollows :—

Mr. M. A. Master ... Chairman.
Mr. K. H. Vakil ... Co-opted as member by the Provincial
Industries Committee.
N Lt.-Col. 8. 8. Sokhey ... Co-opted as member by the Provincial
_ Industries Committee.
Dr. K. Venkataraman ... Co-opted as member by the Provincial

Industries Committee.

Dr.N.R. Damle ... Industrial  Chemist reprosenting  the
Department of Industries.
¥0-1r Bk Qo 10—1 .
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Later on Mr. C. 8. Patel, Managing Director of Swastik Oil Mills, Mr. C. P. Shah,
Potteries and Ceramics expert and Dr. Mataprasad were co-opted by the Chairman
of the Chemical Industries Sub-Committee. As Mr. Master had to go out of India,
the Jate Mr. K. H. Vakil was requested to officiate as Chairman of the Chemical
Industries Sub-Committee.  Of the original members of the Committee, Lt.-Col.
Sokhey suggested in his letter D.0O. No. 30/4 of 1945, dated 6th September 1945,
that the appointment of Dr. K. Ganapathi in his place may be more advantageous
to the Committee and as such Dr. K. Ganapathi was appointed in place of
Col. 8. 8. Bokhey.. :

Mr. K. H. Vakil died on the 28th January and thercafter the Chairmanship of the
Sub-Committee was accepted by Dr. Venkataraman from 16th of February to Tth
May 1946 when le had to leave for America. Mr. C. 8. Patel acted as Chairman in
the absence of Dr. K. Venkataraman.

Dr. L. A. Bhatt was co-opted as member by the Chairman, Chenmical Industries
Sub-Committee, on the 13th of March 1946,

Dr. R. K. Trivedi was appointed as full time Secretary of the Sub-Committee on the
24th of November 1945 by Government Resolution No. 5393/33 and was in charge
of the office of the Chemical Industries Sub-Committee.

The following table gives the summary of the composition of the Chemical
Industries Sub-Committee :—

List of Members, Chemical Industries Sub-Committee,

Nam‘e of the Member, upp::;)i‘:mt:moeix‘]b. Remarks.
L. Mr K, H. Vakil ... 30th August 1945 .., Co-opted membor by the Provim-i:nl
Industries Committee, officiated as
. Cheirman from 13th November 1045 &
25th January 1946, | :
2. Dr. K. Venkataramau ... 30th August 1945 ... Co-opted member by the Provincial
Industries Committee, Chairman from
toth February 1946, Left for U, 8. A,
and U. K. on 7th May 1946.
3. Dr. Mataprasad <o 2nd November 1945 ... Co-opted by the Chainuan, Sub-Conmitter.

4. Dr, K. Ganapathi <+ Znd November 1945 ... Co-opted by the Provincial Industries

Committee, vice Lt.-Col. Sokhey.
Lest for U. X. on 5th June 1046,

5. Mr. C. 8. Patel <o 2nd November 1945 ... Co-opted by the Chemical Industries Sub-

Committee. Was appointed Chairman
vice Dr. Venkataraman from 7th May

1946,

6. Mr. C. P. Shah -« 2nd November 1845 ... Co-opted by the 'Chairmau, Sub-Com-
mittee,

7. Dr.N. R. Damle . Representing  Dopartment of Industries.
Ceased to be member from 21st Juno
1448,

8. De. M. R, Mandlekar ... 2ist June 1044 ... Ropresented the Departmen.t of Industrifs

) from 21st June 1946.
9. Dr. L. A. Bhatt . < 13th March 1946 ... Co.apted by tho Chairm

an, Chemical

.

Industries Sub-Committee

10, De. R, K, Trivedi(Secre- 24th November 1945,.. Appointed.

Government  Resoluti
tary). 0.5393/33. ceolution
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3. Commnencement of Work.—A special meeting of the Sub-Committee was held
on 13th November to meet Mr. Morton Cressey of the American Cymamide Corpo-
ration and Chemical Construction Co., U.S.A. Mr. Cressey had been invited by the
Government of Indis to advise the Department of Planning and Development with
regard to the development of the chemical industries in India ; and the object of the

" meeting was to discuss with Mr. Cressey the post-war development of chemical
industries in the Province of Bombay.

Mr. Cressey was of opinion that Bombay having many industries such as textiles,
pharmaceuticals, oil, soaps, paints, rubber, etc.; was an ideal location for chemical
plants. In his opinion, sites near about Kalyan would prove very suitable for
chemical factories and chemical industries might concentrate near about this place.

In Mr. Cressey’s opinion the following types of plants were best suited for the
Provinge :— :

(1} Fertilizer (he was aware of the plant built at Sindri in Bihar and eonsxdered
Mithapur as a suitable place for the fertilizer industry).

{(2) Food preservatives.

(3) Disinfectants such as D.D.T.

(4) Heavy Chemicals as for example caustic soda, soda ash, textile chemicals.
(8) Dye-Stuff.

{6) Starches, )

(7) Medicinal products.

The above meeting naturally foermed a starting point for the survey of chemical
"industries of the Province. The Committee’s work actually commenced on the
24th November 1945 and in the first meeting held under the Chairmanskip of thee
Tate Mr. K. H. Vakil it was decided to divide the programme of work of the Sub-
Committee into the following three stages :—

Stage 1. —Collection of information by sending out a proper and s..dequate
questionnaire. Survey of the resources and the present condition of the varions
items of industries coming uader the purview of the Sub-Committee.

Stage 2.—A first hand information to be obtaized by undertaking tours of inspec-
tion, sending out investigator, and getting in touch with the manufacturers,
wishing to avail of the opportunities offered by the activities of this Sub-Committee,

Stage 3.—A comprehensive report to be made on the basis of this survey and
information obtained during the first two stages of the Committee’s work. The
Report shall incorporate the final recommendations of the Sub-Committee to the
Government of Bombay regarding expansion, location and various other factors
-concemed with the chemical industries in the Province.

4. Collection of Information.—(1) From factories in British Teu:tory m the
arovince.

As decided in the first meeting, the collection of information was started by sending
out questionnaire forms to the various factories coming under the purview of the
Chemical Industries Sub-Committee vegistered under the Factories Act (Sections 2
j and B) as also to various factories actually located by the investigator attached to
this Sub-Committee. The list of factories classified according to the groupmg of
industries fa'ling withiz the scope of Sub- Commlttee was prepared.

. Mo-11 Bk Qe 1C—"a
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Two types of questionnaire forins were generally used. One was the general
questionnaire formed by the Provincial Industries Committee and later on the investi-
gator was sent out with supplementary forms addressed to each factory as per the
model (Appendix A). He made personal contacts with the menagement of the
factory to explain to them the aims of the present survey and help them filling up
the forms.

The main objective as kept in view in collectmg the 1nf01mat10n was to get as
accurately as possible figures regarding the folllowing :—

(1) Figures of production of chemical and allied products in the Provmoe
(#) Figures of consumption of chemical commodities in the Province.
{7#) DIstimated consumption of chemical products in the Province.

(#) Likely possible expansion in the present production.

The ultimate idea in seeking this information was to recommend a definite Line of
chemical industries in the Province in the years to come. _ I

With the above view in mind, communications were issued to several Provinciaf
Associations interested in the chemical industries, varicus Provincial authorities
and some of the Central Government Departments concerned. The following is the

list of officers addressed to, and the general idea of the information sought from
them ;—

Designation of the Ofticer. Information sought.

Secretary, Bombay Millowners® Associa- (7) Consumptlon of textile cheml

tion. cals, 'u
(i2) Requirements of bleaching
* materials. .
Secretary, Ahmedabad  Millowners’ Do. .
Association.
Secretary, Indian Chemical Manufac- (¢) Analysis of consumption for
turers’ Association. Heavy Chemicals.
(i7) Production and consumption
of chemicals.
Chairman, Bombay Presidency Chemical Do,
Manufacturers’ Association.
Messrs. Kantawalla Nanavati & Co. hnports and consumption of
chemicals.
LC. 1., India Ltd. Do.

General Manager, Bhadravati Iron and
Steel Works.

The Director of Industries, Mysore

- The Director of Chemicals,
Directorate, New Delhi.

Chemical

The Director of Statistics, Government -

of India.
Collector of Customs, Bombay

Officer on Special Duty Department of
. Foed. -

Results of analysis Of Hardwood
Distillation,

Do.

Production and consumption
chemicals in the vamce

Imports of chemicals in British
India.

Imports of chemicals at Bombéy

Information regarding Vanaspati

industry and oil refineries.



Designation of the Officer. . ~  Information sought.

The Registrar, Geological Survey of Mineral wealth of the Province.

India.
Textile Commissioner, Bombay ... {#) Consumption of - textile
v chemicals,
(%) Requirements of bleaching
materials.

Director of Forest Research Institute, Results of analysis of hardwood
Dehra Dun. distillation.

Honorary Geologist to the Department Mineral wealth of the Province.
of Industries, Bombay.

The Conservator of Forests, Bombay Availability of hardwood.
Province. .

Various Officers of the Depa,ltment of L e
Industries.

Collection of Information.—(2) From factories situated in Indian States adjacent
to the Province of Bombay.

In any survey regarding the production, consumption and future expansion of
chemical industries in the Province of Bombay, the existence of the chemical factories
in the neighbouring States could not be ignored for obvious reasons. Products of

| State factories are not necessarily consumed in the State markets ; in fact, a very
large portion of the chemical production in the States would find its way to the
markets of the Province of Bombay. As such, any scheme of future expansion of
chemical industry, should be based on the considerations of joint production of the
Province and the Indian States. With a view, therefore, to obtain data regarding
the productlou of chemicals in Indian Sta,tes, supplementary forms were sent to the
various factories in the States.

After having collected the information the next step was to record in
a comprehensive manner.

5. Recording of Informetion.—The technical information and other statistical
data regarding production and consumption, collected by the Sub-Committee have
been recorded with a view to form a correct judgment regarding the existing position
and future possibilities of expansion of chemical industries in the Province of Bombay.
Each important substance was allotted » complete information card on which all
the important data about it was duly recorded (Appendix B}, Wherever possible,
the more involved factors regarding the industry such as cost of production, industries
utilising the product, ete. were also included in the record. :

6. Discussion of Records by Committee Meetings.—With a view to arrive at
b2 final decision regarding each group of chemicals, as to the factors touching the
production and consumption of products included in that group, technical notes were
prepared by the office of the Sub-Committee and these were discussed in the full
Committee meetings. The deliberations and conclusions arrived at at the meetings
were conveyed from time to time to the Provincial Industries Committee. Over
and above the discussions in the Committees, it was arranged to invite leading
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industrialists of the Province for an informal exchange of views with the Committee
regarding factors of production, markets, likely expansion of industries, present
difficulties encountered by the industries and the possible help that could be rendered
by the Provinecial authorities. Representatives of the following industries were

invited :— -
(1) Caustic Soda and Chlorine.
" (2) Sulphuric Acid.
(3) Bricks, ete.
(4) Paints, Varnishes.

Discussion with these representatives together with the deliberations in the

Comunittee meeting helped to form a fairly clear picture regarding the requirements
of the Province in the matter of chemical industries.

7. Classification of Chemical Industries under survey.—For the purposes of the
present survey the various chemicals coming under the seepe of this Sub-Committee
were considered and classified as follows at the second meeting held on 14th Decem-
ber 1945 under the Chairmanship of late Mr. XK. H, Vakil :—

1. Heavy CHEMICALS.

(«) Sulphuric Acid and Allied Products.
(&) Alkali and Chlorine Products.

(c) Other Heavy Chemicals.

(d) Industrial Gases,

II. FmvE CHEMICALS.

() Inorganic Chemicals.

(%) Organic Chemicals.

(¢) Fermentation Products.

(4} Drugs and Pharmaceuticals.
(¢) Photographic Chemicals.

() Textile Chemicals.

ITI. CoaL CarBoxnisaTionN anND (CoaL Propucts.

(@) Coal Gas and Coal Tar Products.
(b) Destructive Distillation of Wood.
(¢) Dye-stuff Industry.
1V. Grass—CERaAMICS—REFRACTORIES.
(a) Glass.
- (D) Potteries and Ceramics,

V. CEeMENT AND LiME.

Cement and Cement Produects.
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VI. Soasps, O1Ls (INEDIBLE), PainTs, COLOURS AND VARNISHES.
InpusTRIAL SOLVENTS.

(o) Oils (Inedible).
(b) Soap Industry.
(c) Paints and Varnishes.

VII. ErLecTRO-CHEMICALS.

(a) Aluminium.
(0) Minor Electro-Chemicals.

VIII. MISCELLANEOUS.
Plastics.

8. Lamitations of the Report.—During the war, industry was & subject transferred
to the Government of India as it was thought proper for the efficient prosecution
of the war to control the industries from a central administration. Now that the
war is at an end, industry has once more become a Provincial subject and as such
the burden of efficiently implementing the recommendations approved by the
Government of India would fall on the shoulders of the Provincial administration.
At a time like this, when the post-war schemes have to be cautiously considered
and effectually put inte execution for the benefit of the Province and the country
as a whole, the report of a Committee like the Provincial Industries Committee
assumes special significance, especially because it is to refer to the post-war

“period. -

To fulfil the responsibilities of making sound recommendations for the develop-
ment of existing chemical industries and suggestions for putting up new industries,
the Sub-Committee cught to have full knowledge of the schemes already thought
of by the Central Government. This is more so in view of the fact that the Central
Government Departments during the war years, when controlled economy was more
or less the rule of the day, were in s position to collate fairly accurate data about the
existing position and the possibilities of development of the clhemical industries in
India with particular reference to the Province of Bombay. It was also easy for them
to gauge the requirements of particular industries in respect of heavy and fine
chemicals. Such being the case, any Committee undertaking economic and indus-
trial survey of the industries of the Province would naturally look forward to get
the data and the proposed schemes of the Central Government and would be serious-
ly handicapped if they were not furnished with the same. This dependence of secuzing
statistical material mainly from the Central Government would be a limiting factor
to any survey Committee ; and we are afraid it has proved to be a limitation of this
Committee also.

The Chemical Industries Sub-Committee have tried their best to compute the
requirements of important chemicals and allied products in the Province of Bombay
‘and in the light of these computations, they have set certain targets of production
with regard to each industry they have surveyed. They have also taken care to
bring up-to-date information available from previous records.

9. Absence of reliable Statistical Data.—Ib is needless to emphasise that the work
of any planning department is seriously handicapped by the absence of primary
data to go by. This Sub-Committee have also experienced the same difficalty in
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getting reliable factual information. Every attempt has been, however, made to
. collate the necessary data from authoritative quarters and to apply various checks
on the authenticity of the same whenever it was practicable to do so. It is obvious
that recommendations based on doubtful data would be very misleading and as such
the Committee has taken care to fix up the targets of production only in cases where
they have found reliable to do so. '

10. Limited Co-operation by Industries,—The absence of statistical data from
official quarters should have been made up, had the individuals and associations
conneeted with chemical industry offered their whole-hearted co-operation to the
Sub-Committee. We regret to note that this co-operation was not forthcoming
from the industrialists, except for some leading manufacturers in each group of
chemical industries who willingly supplied all the information they had with them.
Many industrialists felt from their past experience that such surveys could not be
of much use to the industry as the Government do not readily implement the recom-
mendations made by such Committees, while there were others who were reluctant
to co-operate as they had apprehensions that the information sup lied by them might
be used for official purposes, other than those meant for the survey. As already
stated, personal contacts through the investigator were also undertaken by the
Sub-Committee but these efforts did not meet with much success. Consequently,
only 90 out of a total of 375 questionnaires issued to factories were returned duly
filled in. The Sub-Committee have, however, every satisfaction that they have done
their best in trying to secure the co-operation of the industry in collecting the factual
information, and in case of recommendations the Sub-Committee have taken care
to verify the authenticity of the data onr hand.

11. " Acknowledgments.—The Chemical Industries Sub-Committee wish to record
their grateful appreciation of the very valuable help rendered by Dr. J. G. Kane,
M.Sc., Ph.D., A.LL.8c., Reader in Oil Technology, Bombay University Department
of Technology, for his suggestions and help regarding the wection on ivedible oils.
Mr. B. G. Pendharkar, Chief Chemist, Swastik Oil Mills, has also contributed his
experience in the preparation of the Chapter on * Inedible Oils, Soap Industry and
Paints and Varnishes ”. The Committee express their gratitude to Mr, R. D,
Chandorkar of the Vijay Glass Works, Bombay, who supplied useful and authentic
information in writing the section on glass industry.
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CHAPTER II.
HEavy CREMICALS.

12. General.—The important part played by heavy chemicals in the economy

of this country in general and in the economy of the Province in particular has been

. amply demonstrated during the years of World Wars I and II. As such, it would be

superfluous to make out # case for the establishment of heavy chemicals industry

in the Provinee, which is necessary in the interests of the general industrialisation
of the Province during the coming five years.

. The word heavy chemical used in this Chapter refers to chemicals such as sulphuric
acid, caustic soda, soda ash, superphosphates and such other materials that are
produced in large quantities at a low cost, and serve as raw materials for various other
consuming industries. The importance of heavy chemicals would be at once realised
from their extensive use in industries such as textiles, soaps, oils, rayons, paper,
leather, dyestuffs, glass explosives etc. As these industries develop in the Province,
heavy chemicals would be consumed in greater quantities. This industry, thus,
forms the corner stone of a sound industrial structure in the Province,

For the purpose of this report, heavy chemicals have been classified in the
following sections ;—
(1) Sulphuric acid and its derivatives.
(2) Alkali and Chlorine products.
(3) Other industrial chemicals.
(4) Industrial gases.

The individual sections have been treated separately in the following
pages.
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SECTION I.
Sulphuric Acid and Allied Products.

13. General Considerations.—The names of the chemicals included under this
beading are given in column 2 of Table 1.

14. Figures of Present Production in the Province—The figures of their. actual
annual production in 1944 and estimated annual preduction in 1946 are given in
columns 3 and 4 of Table 1.

Production of Sulphuric Acid—At present 40 tons a day are being produced in
Bombay and Gujarat at the following factories. Four of these employ chamber
process, while one of them in Bombay employs a 10 ton-a-day contact process :—

(1) Eastern Chemical Works Ltd., Bombay.

(2) Dharamsi Morarji Chemical Works Ltd., Ambernath.
{3} Sonawala Industries Ltd., Kalyan.

{4) Ramco Chemical Works Litd., Ahmedabad.

(6) Star Chemical Works Ltd., Baroda.

15. Factors Relative to Production.—Sulphuric acid is manufactured from sulphur
imported from foreign countries in the absence of native sulphur in India. The
Government of India are, however, considering the proposal of utilisation of gypsum
for the production of sulphurie acid. Larger quantities of this acid will have to be
produced in the Province when industries which consume the acid in large quantities
come into existence.

16. Market Conditions and Factors relative of Off-take of Indigenous products.— A
It is visualised that factories producing superphosphates, ammonium sulphate and
dyestuffs will develop to a considerable extent in the Province Huring the coming
five years. As these industries consume a large amount of sulphuric acid, the instal-
lation of new plants in addition to the existing units may be found necessary.

1. Figures of Present Consumplion.—The figures of the present consumption as
also the figures of estimated consumption during the next five years are given in
columns 6 and 7. It will be seen from the table that in the case of some of these
chemicals, there is a large difference between the amounts consumed and produced.

This ia partly met by imports from foreign countries, the figures for which are
shown in column b of Table 1.

18. Scope and Possibilities of Expansion tn the Production—Taking into consi- .
deration the estimated production in the Province in 1946-47 and the .estimated
consumption during the next five years, there appears to be a large deficiency of the
production of some chemicals. The figures for this deficiency for all the chemicals
are given in the last column of Table 1.

19. Lo@im of future units of Production—Proposed  production of sulphuric
acid—It is proposed that 35 tons of sulphuric acid per day should be further o
produced in the Province as follows :—— : oL

Bombay .. 25 tons a day.
Ahmedabad 10 tons a day.

It will be seen that if all the present and proposed units work to capacity, there is
still & deficiency of 30,000 tons (ie. 100 tons/day) from the target suggested

-
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{¢f : column 8 of Table 1), This, however relates to the requirements of the
proposed dyestuffs and reyon industries. It is hence suggested that this amount
of the acid could be produced at places where the dyestuffs and rayon industries
will be established.

20. Recommendations for the Production of Sulphuric Acid.—It is recommended
that preference should be given to the existing manufacturers to install new units in
addition to the plants already in operation, or replace the existing plants, s
thoroughly examining their plans and the location of their factories with resper
the other industries. Preference must be given to the installation of plants empmyq
ing “ contact process .

It is also recommended that there should be a greater concentration of the industry
in Bombay and its suburbs {up to Ambernath) because the industries consurning the
acid and the products derived from it are and will be located in and around Bombay
to a large extent. In the allocation of new sulphurie acid plants it is assumed that
the fertilizers industry will be put up near about Bombay. Similar concentration
of industries is also taking place near Ahmedabad and a large portion of the alloca-
tion of this industry for the Provice outside Bombay and its suburbs may, therefore,

be made for Ahmedabad and places near about. Both these cities have further
~ advantages in being railway centres and have available power and industrial
labour.

21.  Recommendations for the Production of other allied Products.—

Nitrie Acid.—The target suggested for the production of this acid has taken
into consideration the development of ammunition and plastics industry in the
Province, : '

Hydrochlorie Aeid.—The deficiency of this acid shown in the last column could

" partly be met with by the acid produced in the manufacture of D. D. T. which ia
envisaged for production in this Province for the utilisation of the excess of
chlorine produced from electrolytic caustic soda plant.

-,

Ferric Alum —1It could be conveniently produced in Gujarat. Large deposits
of bauxite containing ferric iron are available.

Epsom Salt.—It need not be produced from magnesite as very large quantities of
_ 1t can be obtained from bitterns available at Mithapur and Kharagoda.

" Copper Sulphate—No deposits of copper ores are found in the Province. If
copper sulphide ores are imported at cheap rates from foreign countries, then the
sulphur could be converted into sulphuric acid and the copper oxide into the
copper sulphate.

Sodvum Sulphate.—It should be obtained in the required purity from the bi-chro-
mates industry which is fairly well established in this Province. No other steps
should be takex for its manufacture as ultimately they might prove uneconomical.

Superphosphates.—An attempt should be made to manufacture it from the bone
meal. This raw material will be available to the extent of about 25,000 tons
a year in the Province. There already exist mill for the treatment of bone
which do not-flourisk on account of very keen competition by factories established
e'sewhere in the country by foreigners. If, however, superphosphates are fanu-
factured in the Province, both the agricultural activity and the bone meal industry
will benefit. It is, therefore, recommended that 25,000 tons of superphosphates
be produced in this Province. It is recommended that the Government may arrange
to give adequate facilities to the superphosphates industry in the Province.
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SECTION II.
Alkali and Chlorine Products.

99. General Considerations.—The names of the chemiecals included under this
heading are given in column 2 of Table 2. .

23. Figuwres of Present Production in the Province.—The ﬁéures of estimated
annual production in 1946 and remarks are given in columns 3 and 4 of Table 2.

24. Factors relative to Production.—The main requirements of these chemicals
are sufliciently pure salt and electric energy at cheap rates. It is envisaged that
hoth these requirements will be plentifully available in coastal towns of the
Province.

25, Maiket Conditions and Factors relative to Off-take of Indigenous products.—
There is a good market for these chemicals in Bombay and Aluedabad. - It is con-
templated that the requirements for these chemicals will go up with the establish-
ment of dyestuffs and rayon industries and the expansion of soap and vegetahle
oil industries.

26. Figures of Present Consumpltion.—The figures of the consmmption of these
chemicals in 1944 as also the figures of estimated consumption during the next five
years are given in columns 5 and 6 of Table IT. Tt will be seen from the table that
in case of some of these chemicals there is a laige difference between the amounts
consumed and produced. '

27. Scope and Possibilities of Expunsion in the Production—Taking into
consideration the estimated production in the Province in 194647 and the
estimated consumption during the next five years, there appears to be a large
deficiency of production of some chemicals. The figures for this deficiency for all
the chemicals are mven in the last column of Table 2.



TasLE 2.

Alkali and Chiorine Products.

Estimated Production (in tons). Consumption in various industries.
: Target
for
No. Chemical, future Deficiency.
In 1 Istimated during next production
194647 Remarks. 1924 five years (in tons). {in tons). '
(in tons). ) .
1 2 3 4 il 6 7 8
1 Soda Ash 30,000 30,000 Paper 4,400 41,000 Nl
18,000 Glass 3,000
—_—— Textiles 6,060
48,000 Bichromates 3,000
Sodium Silicate 2,000
Dyestufrs 2,000
Washiny ete. 20,000
Miscellaneous  Chemical
Fndustries 2,000
v Total ... 41,000
32 Sodium Bicarhonate LsoU L. . Medical preparations and 1,001 2,000 200
cooking.
Fire Extingunishers 1,000
Total 2,000
3 Caustic Soda 2,000 Electrolysis  Caustici- 14,000 Textiles 6,000 31,000 24,500
4,500 sation. Soap and Glycerine 6,000 (20,000 by
—_— Paper and Pulp | 1,000 Electroly tic
8,500 Vegetable Oil 1,000 process).
—_— Rayon 12,000
Dyestutls 4,000 (11,000 by
¢ Miscellaneous 1,000 by Caustici-

Total

31,000

sation).

g1



TABLE 2—conid.

Estimated Production {in tons). Consuraption in various industries. Tnfrget
or ‘
No. Chemieal. In 1 Estimated duri future  Deficiency.
194447 Remarks, 2 s uring Dext roduction
(in tons). 1944, five years (in tons). p(in tons).
i 2 3 4 b [ 7 8
4 Chlorine (liquid compressed) .., 700 50 Textiles e 2,000 17,800 14,800
Municipal and Sanitation 1,200
Chlorinated products 1,600
like D. I. T. ’
. Paper 1,000
Bleaching materials 1,000
(like Nodium Chlorite
high test Chlorate
ebe.)
Production of * raw 1,000
materials for Plastic
moulding powders.
Dyestuns ... 800
D.D.T. .. ... 8,600
Misce Janeous Chemical 1,000
Industries.
Total ... 17,500
3 Bleaching Powder 1,800 e 1,800  Textiles and Sanitation 6,000 8,000 4,500
6  Calciwin and Sodium Hypoch- 3,000 Manufactured by 3,000  Toxtiles 5,000 5,000  (to be pro.
lorites. textile mills in ' : (in terms of wvided by
Bombay Province 30 per comt. individual
for their own con- Chlorine}. mijlls.)
sumption. s ) .
7 Sodium Chlorate ... . . Agricultural weed-killer 1,500 1,500 1,600
8 Potassium Chiorate 1,800 Manufactured in 1,800 Ammunition and 2,000 2,000 200
oo Bombay. Matches.
9 Caustic Potash .., e eemeee e 2,000 Soap 1,600 1,600 1,800
10 Potassium Carbonate 250 e e Textiles 4,500 6,500 6,250
{2,000  for
Caustic
] . Potash).
i
[y =

91
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28. Localion of jfutwre units of Productim»;Projaosed production of caustic
sodg.—The location of the caustic soda-chlorine indusiry may profitably be
distributed as follows :—

At or near sbout Ahmedabad . ... 10 tons a day.
At or near about Bombay . 25 tonsa day

29. Recommendations.—(1) The productlon of these chemicals in the Province
i§ very important as they are largely required in various industrial processes. The
Provinee must be made self-sufficient as regards these chemicals.

 (2) Most of the new industries should be installed near Bombay because various
consuming industries of these chemicals are located near about Bombay. There
are other advantages in installing these plants near about Bombay, such as, caustic
scda can be utilised in the solution form and chlorine in the form of liquid
hypochlorite solution. Further, electrical power, technical labour and other
amenities for industrial organisation will be easily available in Bombay.

(3) In order to make the production of these chemicals a success, the following
facilities are required and should be provided :—

(2) Electrical power at cheap rate not exceeding 3 pies per kw.

(b) Tariff protection, wherever necessary, to enable the products of this
industry to compete with imported foreign products.

(c) Minimised inland freight charges, transportation charges and coastal
shipping freight to enable the manufacturers to transport the raw materials or
finished products at profitable rates.

(d) Facilities to import the most modern equipment and capital goods and
raw materials from abroad.

(¢) Common salt at a duty free rate as it forms the main raw material from
which these chemicals are manufactured.

30. Other recommendations for the useful production and wutilisation of some
of these chemicals.—

Caustic Soda.—The quantity produced by electrolytic process should be
determined by the amount of chlorine demanded by the chlorine utilising factories.
The rest of it should be produced by causticisation.

Chlorine—Factories for the manufacture of chlorinated products should be
encouraged. They can best be located at places where electrolytic caustic
soda-plants are working.

Potassium Chlorate~—There is only one factory in the Provmce which produces
this chemical on a large scale. It is necessary that another plant should be put
up in conjunction with one of the caustic soda-chlorine plant.

Caustic Potash.—The demand for this chemical is not great ; the required amount
should be produced at one of the factories producing electrolytic caustic soda.

. SECTION IIL
Other Heavy Chemicals.
_ B31. Gencral Considerations.—The names of the chemicals included under this
heading are given in column 2 of Table 3.

32. Pigures of Present Production in the Province.~The figures of the actual
annual production in 1946 and estimated annual preduction in 1946 are gwen in
columns 3 and 4 of Table 3.

w01 Bk Qo 10—2



TABLE

Other heavy
Production {in tons) I mports into
No. "Chemiosl - " ‘Bombg Harbo
ip 1044 - - Y ur
in ‘ Est}izxgx:;?d in during 1944,
1 2 3 4 B
1 Sodium Bichromate . . 1,042 1,600 1,100
2  Potassium Bichromate .. . 128 60 Small quantities
3 Sodium Silicate . ve 7,224 7,700 Nogligitle,
4 Sodium Sulphide . . 119 1,900 800
{(installed
capacity).
5 PotassiumChloride .. “ 500 700 80O
" 6  Magnesium Chloride .. . 5,200 8,000 NiL
7 Caloium Chloride . . 1,000 2,000 Negligible.
8  Ammonbia (Liquor) . o aess ' 35 egh.g'x. fe
9  Ammonia Anhydrous .. o e
10 Sodium Hydrosulphite .. . PN Cvaa
11  Sodium Sulphite - . . 90 150 . b
- (installed
capacity). 100
12 Sodium Bisulphite o . 50 150
13 Sodium Thiosulphate ., . 238 400 o
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3.
chemicals.
. . . Target for
Estimated Consumption during ,
: future Defioiency.
the next five years. produotion. ¥
6 . 7 8
Textiles . w400 2,000 500
Leather e . 400
Pigments and Chromie Acid o . 200
Dyestuffs o . . 1,000
Total .. 2,600
Matches and Chomieals . . 60 60 vere
6,000 8,000 300
Textiles e . e 700 - 4,000 2,100
. Leather ‘e . .. 300
Boda Ash e e . 500
Dyestuffs . o . 2,500
Total . 4,000 ' -
FPertiliser . .. 1,800 3,000 2,300
Chiorate m&nufactul‘e . s 1,200
Total .. 3,000
o . 8,000 8,000 Extra capsoity
(For ali India) . is  available
with the exist-
ing manufac-
turers,
3,000 3,000 1,000
. 100 65
In terms of NH,Cl and (NH,), CO, - 300 4,350
Nitric Acid e . 2,000
Urea (Fertlhser and Plastics) .. .. looo
Soda Ash . . 1,000
Refrigeration . e 50
Total .. 4,360
Textiles and Sugor - 1,500 1,500 1,500
Photography and Food preser va.hon . 150 . 160 vene
Textiles . .. .. 600 G600 450
Ph;)togmphy .. “ . 500 600 200
Leather . e . 100
Total .. 600 .

wo-1 Bk Qe 10—2a
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33. Factors Relative to Production—(i) Sodium and Polassium Bichromate.—=
Introduction of this industry in India has talen place during the war. Bichromates
_are required mainly for textile, leather, safety matches and pigments industries.
Their use in textile industry for khaki dyeing may be reduced in the coming years
but their other uses and their requirements in the manufacture of dyestufls will
provide an easy market for the indigenous products.

The industry has submitted a memorandum to the Tariff Board for protection B
under the present circumstances. The industry suffers  from- - certain- basic
disadvantages such as high price of raw materials used in the manufacture, namely
sulphuric acid and soda ash, and high transport charges. When these raw materials
are available locally at cheaper rates, the industry would be able to compete with
the imported chemicals. v :

Chromates and chromic acid are at present being manufactured in small quantities
by manufacturers of bichromates.

(¢3)- Sodivwm Silicate—The industry has developecigconsiderably during recent
years.” A number of small concerns have come up which manufacture products
which are not up to the required standard.” This industry requires better
organisation in order to produce better quality product-which can stand comparison
with the imported stuff. The availability ¢f cheapet-indigenous soda ash will go

a long way in stabilising this industry in post-war years.

]

(i) Sodium Sulphide.—It"ig used in leather, paper, textiles, and soda ash
industries. The demand for this material in the industry is very large and the total
present capacity will have to be supplemented with further installations to supply
the total demands. The sulphide should be manufactured from sodium squhatéI:
which is a by-product of the bichromate industry. '

e )

(¢v) Potassium Chloride—This industry forms a part of the important marine
chemicals industry. With the large manufacture of common salt by solar evapora-
tion large amounts of bittern are available for this industry. However, only a small
portion of the available bittern is yet heing processed for the recovery of potassium
‘¢chloride. Two grades of potassium chlorides are generally available. The erude
product is used as fertiliser and the pure produet in chemical industries ineluding
the manufacture of potassium chlorate. The latter grade is not yet manufactured
in the Province but would be required to meet the demands of potassium chlorate
industry, when established in the Province: .

(v) Magnesium Chloride.—This forms another product of the marine chemicals
industry. The present production supplies the requirements of local consuming
industries and in addition the product is exported.

(vi) Calcium Chloride.—This is produced as a bye-product in the soda ash and
magnesium oxide industries, Its use in refrigeration and road-building is at present
limited and all the requirements can be supplied by the present production.

(vit) Ammonda.—It is not yet produced in the Province. It is used as such f
refrigeration and in the manufacture of salts such as ammonium sulphate
ammonium carhonate and ammonium chloride and the dyestuffs, nitric acid anoi

.urea. Due to the proposed establishment of the factory for the manufacture of
ammonium sulphate in large quantities by the Government of India in Bihar, the
“product of a small factory may not find & market. However, it could be uti]iséd in
the manufacture of soda ash, urea, dyestuffs and nitric acid.
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(viti-z) Sodivn Hydrosulphite, Sodium bi-sulphite, Sodium sulplite and Sodium
Thiosulphate.—Sodium hydrosulphite is not manufactured in the Province; the
other chemicals are now produced in sufficient quantities in the Province.  The
raw materials required for their production are caustic soda, soda ash and sulphur
dioxide. These are available Iocally ; hence 1t would he convenient to manufacture
these chemicals in Bombay. The zinc required for the manufacture of hydrosul phite
will have to be imported from abroad.

34. Maaket Conditions and Factors relative to off take of Indigenous Products.—
Except for magnesium chloride, caleium chloride and sodium silicate the manu-
facture of other chemicals in the country has developed only during recent years
due to restricted imports. The total requirements were met with until recently
and even now a part of the requirements are supplied by imports. The uses of these
chemicals in post-war period are sufficiently important to justify the continnation
and expansion of the locally installed industries.

35. Figuwres of Present Consumption.—The figures of estimated consaumption
during the next five years are given in columns 6 and 7 of Table 3. It will be seen
from the Table that the requirements of some of these chemicals are met with by
imports from foreign countries. The figuves in this connection are given in column
b of Table 3. The actual figures of consumption are not given because they are not
correctly availables

36. Scope and Possibilities of Expansion in the Production—Taking into consi-
deration the estimated production in the Province in 1946-47 and the estimated
consumption during the next five years, there appears to be a large deficiency of
the production of these chemicals. The figures for this deficiency are given in the
last column of Table 3. :

37. Location of Future Units of Production—The extension of the production of
the chemicals under this section is proposed as follows :—
1. Bichromates, sodium sulphide and sodium silicate in Bombay.
- 2. Potassium chloride at Kharagoda and Mithapur.

3. Sodium Hydrosulphite, Sodium sulphite, sodium bin-sulphite and Sodium
Thiosulphate in Bombay and its suburbs.

38. Recommendations.—It is recommended that the following measures should
»e taken to develop the existing industries and to install the new ones :—

(@) Prohibition or control of imports of bichromates, chromates, chrome-
products and sodium silicate after controlling the standard of quality of local
products and their prices, through a board consisting of representatives of the
industry and the Government.

(&) Bncoumrrement of the manufacture of Sodium sulphide from Sodium
sulphate obtained at the bichromates industry.

(c) Control of the prices of imported Sodium sulphide, Sodium sulphite, Sodium
bi-sulphite, Sodium Thiosulphate and potassium chloride by Tariff duties, until the
production capacity for these chemicals comes up to the requirements,

(d) Rendering all-necessary assistance to thé parties proposing to uadertake
the manufacture of ammenia and Sodium hydrosulphite.

() Facilities for manufacturers to import the latest type of machinery to improve
the efficiency of production.
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(f) Minimising of the railway freight, specially in case of important raw
materials, to lower the cost of production of the certain chemicals.

~ SECTION IV.

Industrial Gases.

39. General Consideration.—The names of the gases included under this heading

are given in column 2 of Table 4.

These are industrial gases which are constmed

at the place where they are made or are transported in compressed form for utilisation
in various industrial processes.

40. Figures of Present Production in the Province—The figures of their actual
annual production are given in column 4 of the Table 4. It can be very generally
stated that at present there is a very Jomited production of these gasesin the Province.

TADLE 4.

Industial Gases.

XNo. Gas, Centre of Production. Pl;lo:;e::'on Consumting Industrics. c‘gﬂ:::zz_
1 2 8 4 6 [}
1 Non-condensilile Wood Distillation !
Gnses. Factory (ncn-pxis-
teat at present).
2 Hydrogen .. Oil " hydrogenating Allthe quantity Vegetable ghee ». Moro thian
factorles. produced [s imme- 200,000,000 o.ft.
diately utilised in
the hydrogenation
of olis® ' -
8 Oxygen .. (I) Tho Indian Oxygen 17,500,000 oft. Army . e 2,288,050 ouft.
nnd  Aecetyleme Co., . Raflways «o 1,600,500 ;;
Ltd., Bombay. Shipping ete, W 0,845,700 ;;
Bpecial drum welding .. 2,340,600 ;;
General Engineering .. 4,000,000
Medieal .- 360,000 ;;
(2) Atpresent all the
vegetable gheo Total .. 17,250,850 ;3
factories producing
hydrogen by the
hydrelysis of water
also produce  oxygen )
forthe recevery of
whith a0  arrange-
mments  Lavo  been
made yot.
4 - Acetylene .. (1) Thoe Indian Oxygen 6,500,000 cft, Army w. 1,267,000 c.l’Q\
and  Acetylene  Co., Raliwaya . 400,000 ;,
Ltd., Bombay, Shijp repairs .. 1,805,000 ,,
Spoclal dtum welding ., 1,610,000 ,;
Goneral Engincering ., 1,300,000 ;;
Marine . 60,000 ,,
Total .. 6,442,000 o.ft,
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41. Factors relative to -Production—The availability of cheap electrical power
and easy absorption of the industrial gases in the new pattern of industry should
render the production of these gases a profitable industry in the Province.

43, Market Conditions and Factors relative to Offtake of Indigenous Products.—
LEven with the present market conditions, factors relative to the off-take of industrial
gases in the Province are very favourable.

43. Figures of Present Consumption.—The figures of the present consunption
‘a8 well as the names of the consuming industries are given in columns 5 and 6 of the
Table 4. :

44. Scope and Possibilities of expansion in the Production.—It will be possible
to produce large qrantities of ell these gases in this Provinee in view of the fact that
the following industries are due to expand in the coming five years :—

" 1. Wood distillation Industry.

2. Hydrogenation of Oils Industry.
3. Calcium Carbide (in Bihar).

45. Location of Future units of Production.—No recommendations can be made
at this stage for targets of production, as well as for the location of the production
centres, .

Almost unlimited quantities of oxygen gas will be available by the installation
of compression plants on the site of factories to come into existence in the coming
five years in the Province:
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CHAPTER III. -
FINE CHEMICALS.

46, General.—The fine chemicals industry in the Province will generally depend

upon the development of the heavy chemical industry. The basic chemicals
produced by the heavy chemical industry will be either processed or converted or
purified into what are known as fine chemicals to be consumed by various industries.
The fine chemical industry, therefore, should fall within the classification of what
'is commonly known as the “ Chemical Converting Industry ”. This group would
include medicinal and pharmaceutical preparations, pure chemicals, analytical
reagents, insecticides, fungicides, herbicides, germicides, antiseptics, disinfectants,
etc. The industry will be based on small units of production installed in factories
at suitable places. The scope of fine chemicals is very wide and includes varied
chemical products such as, ingradients for perfumes and flavours, textile and
tannings, electroplating, fruit preservation and most of other industries.

This “ Chemical Converting”’ group is heterogenous with many sub-divisions,
composed of big and small units, distinguished by the fact that they are preparing
chemical compounds for the direct use of the ultimate consumer.

In view of the above it must be pointed out that it will be difficult to indicate
definite limits of production of fine chemicals of various descriptions as required
in the Province. As to the present production of fine chemicals in the Province,
it can be stated definitely that up to the beginning of the recent war, there was no
fine chemicals industry in the Province worth the name. During thé war years,
conditions suitable to the growth of this industry were created in this Provinee by
the stoppage of imports of fine chemicals from abroad. Tt was during this period
that small nuelei producing fine chemicals were established in the Province, e.g.,
stearic acid for waterproofing, cosmatics and ointments was made in Bombay.
Production of Hydrofluoric acid for frosting and etching of glass has been started.
Oxalic acid required by textile and laundries is being manufactured in the Province
and so on. They can be described as having flourished to a certain extent, In the
years to come there will he conditions definitely suitable for the growth of the fine
chemicals industry in the Province.

The following factors in the Province are considered favourable to the growth of
the fine chemicals industry :—

(*) Establishment of heavy chemicals industry which would supply important
starting materials for the fine chemicals-—especially the inorganic fine chemicals,
The heavy chemicals industry will also supply chemicals useful in the processing
of organic fine chemicals, For example, production of acetic acid in the Province
would lead to production of lead acetates required in yellew and orange shade
pigments in the paint industry as well as in waterproofing of textiles.

(i) The installation of dyestuff industry in the Province will produce some
fine chemicals as important by-preducts. Instance could be given of Benzene
and Aniline required as primary intermediates in the dyestuff industry. These
very materials would help establishing production of D. D. T.—an

" insecticide and Hydroquinonea Photography developer.

(##7) The tendency towards the establishment of synthetiec processes for various
fine chemicals is estimated to favour the cheap production of high-grade fine
chemicals. This tendency could be illustrated in the case of phenol derivatives,
for instance, acetyl salicylic acid was produced in 1921 at $. 0.73 per -1b.



25

In 1939, the cost of production was brought down to § 0-47 per Ib. Similarly
Sulphanilamide was produced at § 495 per Ib. in 1937, whereas the cost of
production in 1939 was reduced to § 1-28 a lb. Again, the production of
Vitamin C cost § 43-15 a lb. in 1939 while thereisa constant tendency towards
reducing this cost of production.

(zv) The consciousness of using the fine chemicals produced indigenously is
now growing in the Province and it appears that the pharmaceutical and other
consuming industries would be ready touse fine chemicals produced in the
Province provided they could compete in quality if not immediately in price,
with the imported stuff. ’

From the above, it would appear that the fine chemicals industry in the Province
has reasonably bright prospects of thriving. The following Sections have been
considered in the present report :—

Section 1.—Inorganic Fine Chemicals.
Section 2.—Qrganic Fine Chemicals.
Section 3.—Drugs and Pharmaceuticals.
Section 4 —FPhotographic Chemicals.
Section § —Textile Chemicals.

SECTION 1,
Inorganic Chemicals.

47, General Considerations.—The inorganic fine chemicals form an inmiportant
F-section of the ** Chemical Converting ' industry. A large variety of these chemicals
can be easily manufactured after processing of some of the important basic chemicals.
The equipment necessary for manufacturing inorganic fine chemicals is comparatively
simple and could be easily installed in any factery producing pharmaceutical and
allied materials. For example, most of the important inorganic sodium, potassium,
copper and nickel compounds such as the sulphates, chlorides, nitrates and cyanides
could be obtained in pure state with comparative ease. Such chemieals are incinded -
in the following illustrative list :—

1. Potassium cyanide. 9. Manganese nitrate.
2. Sodium oyanide. 10.  Drying agents such as Manganese
3. Potassium ferrocyanide. : Linoleate, ete.
4. Iron citrate. 11. Silica gel.
B. Ammonium citrate. 12. Chemicals in pigment industry.
6. Hydrochloric acid. 13. Chemicals for glass and ceramics.
7. Stearates of aluminium. caleium, 14. Aluminium chloride.

barium, magnesium, zine. 15. Antimony trichioride.
8. Terric chloride. . 16. Potassium bromide.

The equipment involved in the production of such fine chemicals would include
simple reacting vessels, settlers, crystallizers, purifiers, hydro-extractors and vacuum
«driers. Al these could be designed and fabricated in the Province to meet the
general needs of the industry producing inorganic fine chemicals.

-48.  Imports of Fine Chemicals.—As generally pointed out regarding theechemical
industry, it can be stated in this case also that up to 1939, the requirements of the
Provinge in the matter of inorganic fine chemicals were met by importing these from
overseas. The table No. 5 would speak for itself.
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The Committee are definitely of the opinion that such chemicals ashave been shown
in the table could have been prepared in this Provinee by the purification of the raw
product or by the conversion of some of the basic heavy chemicals. To illustrate
this point it can be stated that copper sulphate, of the requisite purity required for
electroplating purposes could have been prepared by the purification of the crude
product. But this was never attempted here before the recent World War and the
consumers imported the material from overscas. It has to be noted that this,
situation was the outcome of prejudice on the part of the consumers generaily in
favour of imported stuff and against the indigenous product. TFortunately for the
indigenous fine chemicals industry, seven years of cessation of foreign imports have
served to create a favourable impression for the chemicals manufactured here, as
also a sense of growing confidence in the manufacturers as to their ab1hty to cope
with the demands of the consumers.

The conditions mentioned above would favour the establishments of inorganic fine
chemicals industry in this Province.

TABLE 5.

Imporis of inorganic fine chemicals into Bombay Harbour.

Naxite of Chemical Quantity (in Cwts.) Value (in Rupees)

194142 194343 194344 104445 104142 104243 194344 104445

Alum .. .. 2018 315 2,450 3,98 49,376 3,850 45,706 46,015

Aluminous Sulphate .o 1830 3470 8,516 85,640 11,766 82,903 -+ 00,600 257,044 "

Carbonate and Bicarbonaty 2,180 1,863 2,879 10,058 73,008 02,603 © 1,112,946 3,07,510
. of Ammonia,

Murinte of Ammenia .. 4,888 ,885 6,350 13,544 1,195,082 1,21,761 5,755 8,43,Fie
Arsonle and its oxides . 3] ‘. 18 240 28,904 35 3,055 8,502
Copperas (Fc‘rmus Sulphate} 39 28 31 ‘ .29 2,605 2,000 2,444 2,234
Copper Bulphate .. 1,200 31,103 10,353 11,612 37,22t 15,00,490 5,32,330  4,80,841
Lead Acctate |, o 2,010 T p42 124 2,243 1,14,276 40,787 5386 02,008
Litharge . .. 105 ] 55 - 5,170 2,000 2,002 7
Other Lead compounds . 190 98 13 228 13,362 5,681 1,621 12,087
Magnesium Chloride . 1 . 2 2 181 .. 162 184
Magnesium Sulplmto. .. 370 208 203 247 18,264 11,577 13;518 10,508

Other Magneslum eompounds 4,488 1,098 2,748 4,514 1,00,488° 45,090 83,101 1,77,442

Pot#ssivm Bichromate .. 8 : 70 . e 30,087 3,650 - .. . o

Potassium Chlornte .. 10,535 2,448 81 200 11,62,880 3,08,705 11,070 is,sn
sanide . 189 128 138 327 28,655 10,052 37,210 33,760

other Potasfum conpounds 5,400 2,777 4,319 3,707 0,00,183  4,44,072 11,350,718 8,37,63p

Borax ' . .. 0,412 23,168 19,936 23,25+ 233,938 573,169 5,51,535 7,28,044
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TABLE 5—conid.

Quantity (In Cwis.) Value {in Rupees)
Namie of Chemical
. 1941=42  1942-43 194344  I1udd-dh  1941-42 104243  1043~44  10HA5
Sodium Cyanide .. o 137 89 472 560 7,054 5,413 28,901 32,058
8odium Sulphate 7 .- 3,700 3,276 160 5 38,174 24,5609 3,008 40-
Sodium Sulphide _ .. 45,066 10,272 23,737 10,006 T,0T.500  $,36,702  G07.20%  4,04,612
Sodium Bichromate . 28,020 21,009 40,788 22,734 10,53,08¢ 8,72,745 19,50,22¢ 15,07,100
Zine Chloride .. Lo 34,963 Tl 16,084 11,200 7,41,370 1,77.033 4,590,216 3,56,070
Other sorts of chemicals .. . e ‘e .. 72,63,616 46,109,656 48,28,866 00,790,076

49. Consumption.—The inorganic fine chemicals would be generally consumed
by the following industries :—

(i) Textile industry.

(¢7) Photographic and film production.

(¢21) Foundries and workshops (case hardening compounds, tempering
chemicals and fluxes, ete.).

{#s) Leather industry. -

{v) Electroplating industry.'

(v7) Laboratory chemicals and analytical reagents.

The inorganic fine chemicals used in textile and photographic industries have
been dealt with in separate Sections. The most important inorganic chemicals
used in the leather industry, electroplating industry and as laboratory chemicals
and anpalytical reagents have been indicated herein.

60. Chemicals #n Leather Industry.—In this Province, the leather industry is
firmly established and there are big tanneries of the magnitude of the Western
India Tanneries, Ltd., Dharavi. A study of the processes carried out in these
tanneries shows clearly that there is a tendency to use the chemical tanning
processes on 2 daily increasing scale. Chemicals such as sodium sulphate, sulfamic
acid, sulphuric acid, hydrochloric acid are increasingly used for processes such as
“ Pickling »*, ‘

The most important tendency now developing is the recognition of the role of
“ Chrome ” tanning in the preparation of chrome leather. Thus, sodium
bichromate and basic chromium sulphate and hypo are finding increasing use in
the tanneries of Bombay.

In the bleaching of leather, erystal magnesium sulphate will find increasing use
day by day. Similarly, chemical astringents like aluns are also used in
large quantities. Sodium thiosulphate, sodium sulphate, sodium sulfhydrate,
arsenic sulphide, sodium cyanide and potassium cyanide would be used as de-hairing
agents in conjunction with lime when the most recent researches in thig field are
adopted by the tanneries of the Province. In this connection, it would be useful to
cite the research work of the Tanners’ Council Research Laboratory at the
University of Cincinnati (U. 8. A.). It hag been suggested that any material acting
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28 a reducing agent in an alkaline solution would expedite the unhairing reaction.
Study of the unhairing activity of substances named above showed that they are
ideal unhairing agents. As such, they are likely to be adopted by the tanners 1n
this Province. In view of this, the manufacturing of the following inorganie
chemicals should be encouraged in the interest of the tenning industry :—

(¢} Sodium sulphate.

{¢1) Magnesium sulphate (crystals).
(v2) Alum.

() Sodium bichromate.

(v) Basic chromealum liquors.

{vt) Sodium cyanide.

(i) Sodium sulphide.
(viiz) Sodium sulphite.

(2} Sodium thiosulphate.

(%) Sedium sulfhydrate.

The target of production,—This could not be indicated herein but it will always be
possible to regulate the production of these chemicals to cope with the demands of
leather industry in view of the fact that the basic materials and starting materials
will be always available in the Province. '

51. Eleclroplating Industry.—The electroplating industry in the Province hag
attained enormous commercial importance in  view of the fact that centres for
electroplating of automobile parts, cycle parts, E. P. N. 8. materials,
household cutlery and other industrial requirements have been established fairly!
well in the Province generally and in the city of Bombay in particular.

Electroplating consists of coating the surface of one metal—generally a cheap
metal—with a thin skin of another metal either for decorative or rust preservative
purposes. Thus, the base metal is coated with gold for decorative purpose whereas
iron is coated with nickel or chromium for protective reasons. Practically, all this
metal coating—electroplating—is now done by suspending the object to be plated as
& cathode in a suitable bath formed by the solution of the salts of higher metals and
the desired metal is deposited as a coating electrolytically.

The chemicals entering into the electroplating industry are generally used in the
Preparation of baths so constituted that the metal is not deposited by
simple chemical replacements. For this purpose a complex bath is prepared. The
<hemicals used for such baths are as follows:— g '

1. Copper sulphate.

2. Silver nitrate—to be converted into a double cyanide of Silver and
Potassium. -

Gold chloride—donble c¢yanide of gold and potassium.
Zinc sulphate. ‘
Nickel-aramonium sulphate,

& ok W

Chromium sulphate and chromic acid.
7. Cadmium nitrate—double salt cadmium—sodium oyanide.

The production of these chemicals in required purity must be encouraged to be
- undertaken by factories planning the manufacture of fine chemicals. The targets

-
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of production of these fine chemicals cannot be fixed at this stage. The requisite
materials will be available in quantities necessary to facilitate the production of
these chemicals.

52.  Foundry end Workshop Chemacals.—TFluxes such as for soldering and welding
consist mostly in judicious admixture of carbonates and bicarbonates of soda, borax,
b. boric acid and flourides. Productions of these conld be easily undertaken.

Again case-hardening compounds and tempering compounds for steel and iron,
Phospheric acid and phosphates for making steel corosion proof, are imported in
large quantities. These are mostly proprietary brands but could easﬂy be
manufactured once cyamdes and ferrocyanides start getting ploduced in the
Provinee. ,

. 83, Baking Powders.—These ave .usually” mixtures of soda-bicarbonate or
ammonium carbonate with acidic materiels like sodium triphosphate, alum and
tartaric acld together with 50 per cent. starch Production of these is a very simple
affair. ‘

54. Laboratory Chemicals and Analytical Re-agents.—The pureinorganicchemicals
needed for the increasing requirements of the Province in view of the establishment
of Colleges and Research Institutes teaching Science will have to he met by the
preparamon of these at the factories producmnr fine chemicals. Similarly, analyfical
re-agents of approved degreé of purity could also be undertaken to meet the limited
demands of Research Institutes of the Province. The list of such minor chemieals
is too long to be given herein. As such, it is proposed that an institution like the
Department of Technology, University of Bombay, may be requested to undertake
the preparation of these re-agents on the basis of controlled processes. “The
installation of a special section ‘oy the Department of Technology besides providing
training to the students of the fine chemicals section will cope with the needs of the
whele Plovince Such an attempt to manufacture organic fine chemicals has been
successfully made at the Indian Institute of Science, Banpgalore.

. SECTION II.
Organic Chemicals.

55, Grouping of Organic Chemicals.—The organic chemicals which are of prime
importance in the industrial structure of the Province, have been considered here.
They have been grouped as follows. The list of Chemicals indicated under each
group is, by no means, exhaustive. It is only illustrative.

" (1) Chemicals of general tmportance.—Acetaldehyde, Acetamide, Acetic Acid,
Acetic Anhydride, Acetvlchloride, ‘Acetate of Lime, Carbamide (Urea), Chloral
Hydrate, Citric Acid, Formaldehyde, Oxalic Acid, Rochelle Balt, Tartaric Acid,
Ethyl Chloride and Met.hyl Chloride.

- Benzene, Phenol, Aniline, Toluene, Saccharine, Nitrophenols and Nitranilines,
Acetated Phenols and Acetated Nitranilines, Amino Phenols, and Aniline Salts.
(2) Organic Products of Fermentation.—Ethyl Alcohol, Amyl Alcohol, Butanol and
Acetone. .
(3) Industrial Solvents.—FEthyl Acetate, Amyl Acetate, Amyl Butyrate, Butyl
Acetate, Carbon-disulphide, Chloroform, Carbon Tetrachlorde, Methyl Alcohol
Glycol and Diethyl Ether.
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56. Production.—Up to now, most of these important organic chemicals have
not been produced in India. Even in the Province, no attempt bas been made to
produce these organic chemicals. The only organic chemicals produced and
absorbed in the market of the Province have been given here-helow in the tabular
form :— ‘

]

{b) Laboratories.
(c) Anesthetic.

Name of Chemicnl, Factory Manufacturing. Daily Production. Tndustries utilising.
1, Ethyl Alcokol .+ (i) Government  Distillery, 1,000 QGals. .. (@) Selvents.
Nesik.
(#i) Alembic Chemical Werks 500 {b) For the prepa-
, . ration of Denatu.
_red Alecohol,
(i) Marstand &  Price, 2,600 ,, '
Walchand Nagar.
3, Chloreform .. Alembig Chemical Works . e ’ () Solvents.
(5} Medical.
(¢) Laboratories.
3. Diethyl Ethor . Do. . N {a) Solvents.

" 51, Scope for Orgunic Chemicals.—The Province, as it is, presents a good market
for the organic chemicals mentioned above. In view of the standardization of the \
various processes employed in the manufacture of organic chemicals, and in =
view of the facts that the applications of such processes will be easily achieved
in this Province, it is reasonable to hope that the manufacture of these. organic
<hemicals would both prove useful and profitable to this Province. The organio
processes are generally known as the organic unit processes, such as nitration,
sulphonation, chlorination, ete. The raw materials required for all these processes
will be easily available in the Province. With the establishment of the heavy
-chemical industry, important products like fuming nitric acid, 30 per cent. oleum,
liquid chlorine, chlorosulphonic acid, ete., will be available cheaply for the
development of the fine organic chemicals industry in the Province.

Another important factor to be considered in the development of organic
-chemicals is the encouragement to chemical engineering (designing, fabrication
and erection of plants), adequately suitable for this branch of chemuica] industry.,
It will be reasonable to assume that with the advent of heavy chemical industey
inthe Provinee, the problem of the raw materials will be easily solved.

The most outstanding characteristic associated with the manufacture of organic
-chemicals is the fact that a variety of products may be obtained from a very few
starting materials. For example, ethyl alcohol or acetylene or benzene could each
be the starting point for & number of fine organic chemicals, useful in important
industries such as the dyestuffs industry, the textile industry or the 'pharmaceutical i
industry. :

58, Recommendations.—1. As to the targets of production of organic chem{cals
generally it would be difficult to indicate figures at this stage, This must
be attributed to the fact that organic chemicals considered are nuneroys and the
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factors relative to their consumption are complex. Only in the case of industrial
solvents, a very approximate indication could be made as follows :—

Target of annual production during

Name of Chemical the coming 5 years.

(2) Acetic Acid 500 tons.
(«3) Ethyl Alcohol ... 1,000,000 gallons,
(ii5) Methyl Aleohol 200,000 gallons.
(2v) Ether - | 300 gallons,
{v) Carbon Tetrachloride 1,000 tons,

‘The other solvents will be the esters derived from the acetic acid and various
aleohols to be obtained as the products of fermentation, te be used in paints,
varnishes and similar manufactures.

II. The likely centres of production of organic chemicals will be governed by the
availability of raw materials, research and technical help and nearness of market of
consumption. As such, the factories may be suitably located at or near:

(a) Bombay.
- (b) Baroda.
(¢) Ahmedabad.

(d) Aleohol manufacture to be near the centres of molasses production in the
‘Province—Places such as Rawalgaon.

IIT. The industry may be encouraged to be started by private capital, but the
necessary protection and transport facilities may be afforded so as to
enable economie production. '

SECTION III.

Drugs and Pharmaceuticals.

59. General Considerations.—The importance of Drugs and Pharmaceuticals
industries in a disease-ridden country like India cannot be over-emphasised,
Medical facilities for the public are being continuously improved in all civilised .
countries, and as such, the essential drugs should be manufactured in India, in as
large quantities and as cheaply as possible to be within the easy reach of even the

Woorest of the community.

80. Trend of Present Production.—The development taking place in the Province
{as also in the country) is mainly on the pharmacy side of the industry. The
production of galenicals, purifying of products, packing, ampouling, tabletting of
materials obtained from abroad are activities that are welcome but cannot he
classed as industrial manufacture. In the production of many of the items, the
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processes adopted are only large-scale laboratory operations and not commercial
processes. The following factories are established on a fairly sound basis:— -

Chemical, Industrial and Pharmaceuticals Laboratories, Ltd., Bombay.-
Oriental Pharmaceutical and Industrial Laboratories, Ltd., Bombay.
Syntetic (India)} Ltd., Bombay.

Teddington Chemical Factory, Bombay,

Chemo-pharma Laboratories, Ltd., Bombay.

Alembic Chemical Works, Baroda.

Sarabai Chemicals Ltd., Baroda.

Zandu Pharmaceutical Works Ltd., Bombay,

Unza Pharmaceutical Works, Unza.

Dhutpapeshwar Ltd., Panvel.

=
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61. Factors Relative to Production.—The main reason for this state of affairs
is the absence of well-developed feeder chemical industries. We are further handi-
capped in respect of special types of equipment for the fabrication of which we
have yet no facilities. : ' -

Tt should not be concluded from the foregoing that we must produce all the basie
materials in the country before the manufacture of drugs is undertaken ; the two
activities must go side by side in a well planned programme. The manufacture
of drugs utilising the available raw materials can be started immediately ; others
may be imported till our resources are developed.

Hundreds of items come in the category of drugs and pharmaceuticals ; but
might confine our attention to two classes of products—those which are very
egsential for guarding the health of the public i.e. preventive, and the rest for
which the raw materials axe easily available in the Provinee. The fixst clags
comprises sulpha drugs, synthebic vitamins etc., while vaccines, antitoxins,
antisers drugs of vegetable origin etc., fall in the second class.

No stronger argument is needed in favour of manufacture of the first category
of drugs than the simple fact that sulpha drugs and antimalarials together, can
prevent or treat more than three-fourths of all the illnesses afflicting the
country. ) : oo

It might also be noted here that the Committee have recommended the dye-stuff
industry to be located in this Province ; as such, the manufacture of these drugs
should admirably fit in the picture because a number of raw materials are common
to both the industries. _

Regarding drugs, obtainable from vegetable sources, such as quinine, ephedrine
strychnine, emetine, santonin, morphine etc., Bombay Province may not be able;
to undertake the manufacture of many of them. However, a survey of the Province
should profitably be made to explore possibilities in this direction.

62. Market Conditions and Factors Relative to Off take of I ndigenous Products.-
The factories mostly situated in the city of Bombay specialising in the preparatl:on
of liver products have been mentioned above. The production of these factories
showed an increase during the war years because of the fall in imports and an
increased demand by military personnel. The future of this industry is doubtful
at present because of the fact that in the immediate post-war period there is likely
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to be keen competition from imported products. It is, therefore, necessary to give
adequate protection to this industry in view of the fact that its products can be
" utilised a8 substitutes for food in days of food shortage.

63. Figures and Approzimate Analysis of Ctmsumplmn —The followmg table
gives the imports of principal drugs and medicines in British India during the
period 1936-40.

TanLe 6.
Namo of the Drug or medleine.  Unlt. 1935-88 1936-37 1687-38 1938-30 1989-40
Codliver Ol o .. Lbs, 106,431 199,351 164,924 280,518 210,847
FProprietary  and Patont Rs. 64,20,660 67,76,845 78,72,072 60,74,672 88,96,981
mediclnes. .
Quinine Sulphate or Bisulphate. Lbs. 64,044 07,679 61,600 62,400 58,582
Quinine Hydrochloride or . ,, 18,448 10,374 18,732 13,080 10,642 -
dihydrochioride, : s
Other Sorts - PR 20,108 21,006 26,007 22,848 13,650
Tatal of quinine sultg SR 143,010 99,049 . 105,329 98,135 82,788
Tosl value of drugs and Rs. £,11,19,638 2,00,83,469 .2,30,16,740 2,20,63,230 2,61,20,937
medlcines.

About a fourth of the above quantity imported in British India may be estimated
to have been utilised in the Province of Bombay. Thus, the normal requirements
of the Province may be estimated as follows :—

Codliver 011 : 50,000 1bs..
Patent medicines, of the approxmmte pre-war Value of Re. 25,00,000
-Quinine salts .. 15,000 1bs,
Other drugs of the pre-war va}ue of = .. ... Rs. 20,00,000

64, Scope and Possibilities of Empanmon——

(e} Liver and Qlandular Products.—~Bombay being a large city where a Ia.rge
number of animals are slaughtered every day for foed, is very favourably
placed a8 regards the manufacture of glandular products and other biologicals.
But before the manufacture of these products is taken in right earnest, attention
must be given to modernisation of slaughter houses whereby the valuable glands
can be preserved in cold storage for distribution.

(8) Vaceines and Sera. -—-Va.ccmes aTe at presenb being manufactured at the
Haffkine Institute. The production &t this institute not only meets the demands
of the Province but also s partial requirement of other Provinces. But with
the extension of medical facilities, new centres and institutes will bhave to be
opened up to cope with the increased demand. Antitoxins and santisera,
produced at the Haffkine Institute have limited demand at present but would
be needed more in the coming years.

(¢) Shark Liver Oil ——Bomhay hes 4 coast which ahounds in s!mrks “which
is the source of an oil rich in vitamin A. Theaverage sample of shaik oil produced
in Bombay is 10 to 15 times as potent as' one from oil imported from abroad.
The requu-ements of the country in respect of this product are enormous

Mo-t Bk Qo 10--3
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and Bombay being one of the few maritime Provinces has to supply not only
the needs of the Province but also a part of requirements of the country. We
may safely assume that Bombay wll be called upon to produce one fourth

of the total needs of the country. |

65. Location of Future Producing Units—As all the facilities required = the
large scale manufacture of drugs and pharmaceuticals are available in Bombay
it would be an ideal location for plants menufacturing drugs. The suitability .4
of places besides Bombay is limited although & big factory is being placed at Barcda
over and above the existing Alembic Chemical Works, Ltd.

66. Recommendations and Targets of Future Production.—As already mentioned,
the manufacture of drugs and pharmdceuticals requires a number of raw materials
which are common to other industries viz. dyestuffs, plastics, rayon and synthetic
1ubber. The production of these materials must be taken up sccording to a well
stipulated plan so that most of them would be produced in a period of about 5 to
10 years. ’

Materials required are as follows :-—

(1) Inorganic heavy chemicals.—Mydrochloric Acid, Sulphuric Acid, Nitric
Acid, Chlorosulphonic Acid, Sodivmn Hydroxide, Potassium Hydrozide, Zinc,
Arsenic, Phosphorous Oxycholoride, Thionyl Chloride.

{2) Solvents.—Ethyl Alechol, Methyl Alcohol, Ethyl, Ether, Acetic Acid,
Chloroform, Ethylene Dichloride, Isopropyl Alcohol, Emyl Alcohol.

(3) Coal distillation products—Benzene, Toulene, Aniline, Chloro-Benzene,
Phenol, Pthalic-Anhydride, Benzaldehyde, Cresols, Xylenols, and Pyridine.

- (4) Fine chemicols.—Ethyl Tormate, Ethyl-Aceto-Acetate, Ethyl-Oxide, |
Diothylamine, Acetic-Anhydride, Ethyl-Acetate.

(8) Miscellaneous chemicals.—Urea, Thiourea, Dicyanidiamide, Oxalic Acid,
Lactose, Starch, Glucose, Activated Carbon.

The manufacture of synthetic drugs (viz. sulpba and synthetic vitamins) is not
possible in all the Provinces of the country due to lack of proper facilities and raw
materials. These, therefore, should be concentrated at most in two or three
Provinces, one of which is Bombay. The targets of production for the Province
will be one-third of the target of production for the country. In view of these

"the following figures are suggested 28 targets for production for various jtems
gn the Province and should be attained in 5 or 10 years :—

Sulpha Drugs . - 200,000 lbs. per anmum,
Synthetic antimalarials ... 75,000 do.
Penicilin _ «o 250,000 million units per annum.
Stretomycine e . 100,000 do.
Arsenicals - 25,000 1bs. per anmum.
D.D.T. Yo 5,000 tons per apnum (to be
Thismene Chloride ... v 2,000 1bs‘.1°;£e§n3f§.)' |
Nicotine Acid 15,000 . do.

. Ascorbic Acid e. - 50,000 do.

Regardivg the biologicals, production would depend upon th ilabili
- raw materials. These also should be produced to the fﬂlllel,st :apizil;a ;lstjtrh;)i
Bombay fulfills not only its own requirements but also of other parts of India.
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SECTION 1V.

Photographic Chemicals.

67. General Considerations.—The photographic chemicals used in the Province
formn important items, in view of the fact that majority of the film process ng
laboratories are situated in Bombay ferming 60 per cent. of the total India
capacity. In thissection, the photographic chemicals have heen classified as
follows :—

A, General—
1. Acetone. 18. 7 Cupric chloride.
2.  Acids—Acetic {Glacial). 19. Distilled Water,
3 Citrio, ©20. Formalin.
4 Hydrobromic, ’ 21, Qelatine {Hard, medium and soft},
b. Hydrochlorio. 22. Glycerine.
6 ~ Nitrie. 23, Methyl alcohol,
7 Phosphorie. - 24. Phenol,
8 S uiphuric.' 25. Potessium bromide.
9. Alcohal, ethyl (pure). 96, Potassium chloride.
10. Aleohol, ethyl { dénatured). 27. Potassium citi-a.tc.
11, Alum, chrome, 28. Potassium dichromate.
12. Ammonia (liquid). 29, Potassium iodide.
13, Ammonium bromide. 30. ‘Pota'.ssium thicoyanate.
14. Ammonium oblorids, 31. Rochelle sait.
18. Ammonium jodide, ‘ 32. Silver nitrate.
16. Barium chloride. 33. Bodium chloride,
17, Barium sulphate'. 34, Sodium citrate.
*B. Optical Sensilisera— - 36. Sodium oleate.

Ortho-chromatic—1. Erythrosin,
' 2. Eosin.
Panohromatio— 3, Erythrosin.
4. Pibacysnol.

Red— | 5, Cyonnine dyes  like
Dicyanine, Pinacyanol
ete, :

Infra-Red— 4. Cyanine dyes like

Krypto-Cyanine, Neo.
oyanine & Rubra--

: oyanine.

*C.  Desensitisere~—
1. Chrysodin. . 3. Pina-kryptol, green,
2. Phenc-safrinin. 4. Pino-kryptol, yellow.

Note.—*These chemioals will be in demond when industry manufacturing photographic chemicals
comes into existence, .

' 0.1 Bk Qe 10—3a
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5. Potassium ferricyanide.

Chemicals required in Processing.
A. Developing— .
Reducing—1. Amidol. 8. Phenylenediamine (o— & [ p)
2. Amidophenol {pata.}. 7. Pyrocatechol.
3. Glyeerine, 8. Pyrogallol.
4. Hydroquinone. 9. Sodium sulphite.
6. Motol.
Acoelerators—1. Borax, ’ 4. Sodium bijorate.
- 2. Potassinm earbonate. 5. Sodium carbonate,
3. Potassium hydroxide. 8. Bodiwm hydroxide.
Restrainer—1. Potassium bromide.
Presorvative—!. Acetic acid {Glacial),
2. Potassium metabisulphite.
3. Bodium bisulphite.
B. Fizing—
Dissolvant for unsxposed parts of silver habdas—-l. Hypo (sodiumn thiosulphate).
2. Potassium cyanide {rarely),
Hardenor— 1. Alum, chrome. 2. Alum, potash.
C. Reduction— i
1. Ammonium persulphate. 8. Potoasium oxalate,
2. Ferrio ohloride. 7. 8odium & Potassinm dichromates.
3. IFodine, 8. Motassium permanganate,
4. Potassium cyanide. : 8. Water.

{N.B.—After mduomon, the material is developed uaing the chemicals and processes mentioned above).

D. Intensification —
1. Ammonium sulphooyanide.
2. Citrie acid.
8. Copper suiphate.
4. Lead nitrate.

bl -

E. Toning—
1. Ammonium sulphooyanide + gold chloride.
2, Barium eulphide,
3. Dimethyl glyoxine + nickel tartarate or
nitrate.

4. Ferricammoniumecitrate
Gallio acid

5.
6. Potzasium chloroplatinate + Phosphorie soid. ~

7. Platinum perchloride + Sodiwm formate
or formie acid.

8. Sodium or potasasivm citrate.
9. Bodium sulphide snd Liver of Sulpbur,
10. Vanadium chioride.

F. Mountings—
I. Arow.rootf.
2. Dextrine,
<8 Qelatine. .
4. Btarch,

Mercuric chloride,
Merouric iodide.
Potassium dichromate..
Utanium nitrate,
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q Preaervativea)——‘

1. Chloral hydrate.
Chrome glum.

Qil of Cloves.

Qil of Wintergreen.
. Phenol.

@

Up to now, all these chemicals have been imported from overseas, manufacturers
guch as the E. Merck, Kahlbaum (in Germany) or the Biitish Diug House in
England, or the Lumiere Cie in France. With the establishment of the fine
chemicals industry as envisaged in the foregoing section, it will be possible to
meeb these requirements by the indigenous production.

 68. Present Production.—Factories have been started in this Province for the
manufacture of important photographic chemicals ona large scale and the present
position could be shown by the following table :—

Name of Chemical. . Production (in tons}
1. Bodium Thiosulphate e vee _— 600
2. S8adium Sulphite e e 300
‘3. Bediam Bisulphite 330
4, Sodium Meta-Bisulphits .. - . 50

In view of the above, it can be seen that there is 2 nucleus of preduction for photo-
graphic chemicals in this Province. It would, thus, appear that the production
of the other fine chemicals required by various consuming units can be undertaken
in Bombay.

69. Consumption.—The main consuming centres of photographic chemicals
are enumerated below :—

The Famous Cine Laboratory, Tardeo, Bombay.
 The Bombay Talkies, Malad, Bombay.

Filmistan Ltd., Goregaon, Bombay.

Rajkamal Film Studios, Parel, Bombay,

Lakhsmi Production ILtd., Anpdheri, Bombay.

Kodak Processing Laboratory, Cadel! Road, Bombay.

The Prabhat Studios, Poona.

From the figures available up to now, the position regarding the consumption
of important photographic chemicals can be summed as follows :—

Name of Chemical. : Quantity consumed annually
{in tons).
Bodium Sulphite (photographic) ... 160
Sodium Thiosulphate . - . - 200
Sodium Bicarbonate (photographie) ... o 100
Chrome Alumr (photographio) . &

Thg rest of the chemicals as outlined in the previous psragraph are very widely
varisble and depend upon the processing activities of different cipe
peboratories. .



38
SECTION V.

Text:le Chemicals.

70. General Considerations—The chemicals considered in this Chapter fall in
the following categories :—

(1) Heavy chemicals used in textiles.
(2} Fine chemicals used in textiles.
(3) Starch and starch derivatives processed for textiles.

The heavy chemicals used in textile industry have been indicated in the adjoining.
table. The present production of these chemicals in the Province and the {uture
production as envisaged in the Chapter 1I, would cope wi h the demands by this
industry. Regarding the fine chemicals, both organic and inorganic, a mention
has been made in the previous section of this chapter and it will appear that the
requirements of textile industry with repard to the following chemicals will bs
dealt with by production in this Province.

Acetate of iron, Hydrogen Peroxide. Sodium  ferrocyanide.
- o« of sodium. . Hydrosulphite of soda. " nitrite,
Acid Boric, Magnesium chloride. " perborate,
» Chromic. Potaasium dichromate. “ peroxide.
»  Cresylic. - Potassium ferrocysnide, - silicate {water
w»  Hydrochlorio. Potassium permanganate. glass).
»  Oxalic, Soap, soft. - sulphide.
«  Salioylic. Sodu ash, " thiosulphate.
»  Sulphurie. Sodium aluminate. Turkey Red Oil.
Copper Sulphate. . bicarbonatt. Vegetable Tallow,
Glauber'sa Salt. - ” bisulphite. ’
Glue. - chlorate. -
Glycerine. ' . - chlorido,

: ]As regards starch, the present position for production in the Provinee is as
ollows :—

Name of Factory. l - Deseription of Estimated Production
product, (in tons}.
Maize Starch . 2667 3727
Anil Starch Products Led. ... -
Ckemicals , 2758 2374 .
Hindustan Colour and Chemicals Ltd. ... Xot knowa ... 4500

T1. Consumption.—As regards consumption of chemicals in the Textile Industry,
the adjoining tables will give an idea of the off-take of these chemicals both
at present and in future. 1t will be possible to supply the industry with most.
of its requirements as regards the heavy chemicals, fine chemicals and starch.

72, Futwre Production.—The survey of starch production in the Province has
shown that the factories are not run on the most economical and scientific lines.
Under the stress of the conditions created by the World-War II, the indigencus
starch and derivatives of starch mey have been able to find a market' but under
normal conditions, the present method of production and the technical handling
of the raw materials would be hardly considered ideal. It is, therefore, recommend-
ed that the present factories should be placed on the most efficient working
conditions while protection is granted to them.
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The starch industry should be fed by indigenously grown maize of the highest
variety in view of the fact that the Indian maize has only about B3 per cent. to
55 per cent. starch whereas the American maize has as high a percentage of
starch as 63 per cent. to 64 per cent. This difference in the yield of staxch might
form the basis of a very keen competition.” If the industzy bas to survive foreign
competition, the Department of Agriculture should offer the best varieties of
maize to the starch industry.

Extensive researches should be undertalten in a Central Research Institute
to develop other sources as starting materials for the production of starch.

No recommendations regarding targets or locations for this industry need bu

meade at this stage.
TaBLE 7.

Consumption of Chemicals in Textile Mills from the Figures Supplied by
Ahmedabad and Bombay Millowners’ Associations.

Heavy Chemicals.
Consumptlon In 1944 (Ciwt.). Estimated Normal Consumption (Cwt.).
Name of Chemical, Bowmbay Ahmedabad Bombay Abmedabail
Millowners”  MUlowners' Total. Millowners” Millgwners Tutal,
Assgclat] Asagclati Assoclation.  Associntlon.
) Sulphur (black) .. pens s 4,224 5,408 N 5,406
2 Sodlum acetate ., 230 . 230 4560 [ 450
3 Hydrochloric Acld, 8,570 3,283 11,812 6,277 1,078 10,353
4 Sulphuric Acid .. 42,243 3,262 46,605 20,820 7,085 28,600
b Alum .. 487 70 657 353 ay 42
4 Alumininm swlphate 257 34 913 423 plaks 1,246
T Ammonilum suipho- ’
cyanido . 4 e 3 wera caee e
5 Antimony salt .. &5 e 35 73 VN 73
U Bleachlng Fowder. . 7,308 7,164 14,081 12,287 . 41,434 93,728
10 Borax P 126 T idu 132 i 142
11 Cauntle Soda . 92,393 12,715 105,105 54,003 30,260 114,922
1z Chromo Alun . sS40 PN 40 70 F ]
1¥ Copper sulphate .. 62 22 54 150 ]2 142
14 Iron sulplinte - 0,715 Gou 4,310 2,162 .24 2,294
145 Sodium sulphate .. 7,710 i1y3 7,770 7,800 447 7,704
14 dodlum hydro-
sulphite . 5,350 2,011 7,301 4,004 0,203 12,057
17 Potasslupi carbonute. ae e CY41] 845 e 845
18 Sodium dichromato 1,201 e ' 1,201 106 e 105

m Potosslum chlgrate b . i i ren 3
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TABLE T—contd.
Consumption In 1944 (Cwb,). Estimated Normal Cq ptlon (Cwt.)s
-
Kamo of Chumleal, K
DBombay Ahmedabad Bombay Ahmedabad
Millpwners'  Millpwners’ Total. Millowners' Millowners® Total.
Assgelation.  Assoclation, A iath Assgelatl
20 Potassium forro-
eyanide . 26 U 26 25 . 25
21 Sodlum carbonate. . 62,360 36,419 20,260 56,298 32,705 89,048
22 Sodlum alumipate .., 117 [, 117 204 e 204
23 Sodiumbicarbopate, 2279 - T zem 2,081 e 2,081
24 Sodlum bisulphlte. . 136 122 268 274 143 17
.26 . Bodlum chlorate ., 18 T (" T
28 Bodlumchlorlde .. 40,806 e 49,305 55,444 e 55,444
27  Sodlum nitrlte . 178 s 173 246 - T 246
28  Sodlum porborate.. 38 e 38 07 Ve 97
20 Bodfum peroxlde .. 2 —— Tz 2 ceee 42
80  Sodiumsileate .. 1,398 ceee 4,398 3,622 vees 3,622
81  Sodum sulphite .. 1,764 146 1,800 2,035 207 2,202
38 Sodlumbyposulphite, . 1 18 17 71 208 e
23 Trlscdlum phosphate, 80 PN 30 164 . 168
St Sodlum suiphide ., 2,161 e 2,161 1,015 . 1,015
85 Hydrogen paroxide, 20 1,345 {,870 al4 2,495 2,908
86 Potasslum  dichro-
mate . - 144 el 144 To18s o 183
87  Llguid ehlorine .. s 77,268 77,255 e 1,200 1,200
38 Liquid blesch '
(hypo-cblorite
solution) e 54,313 63,313 e 18,007 58,007
89  Bodlum chlorite .. 17,850 17,830 18,160 . 13,160
4  Kitrlcaold . e 2 2 ey T I T
4 Lime e 13,021 13,021 cis 11,841 11,841
42 Liquor smnionia ., . 12 12 . 18 i8
43 Caustlo Potash ., 5,023 3,613 11,238 ] 12,882 13,368
[ Ferricsulphate ., 2 % 2 2
46 Sodlum  sulphate
(anhydrous .
No,80,) - e 17 17 . 25 265
1] Zlpe chloride - e 755 765 —ny ) 2,021 2,021
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Fine Ohemicals and Textile Auxiliaries,

Name of chemical.

From figures supplied by Bombay
Millowners' Association.

Consumption in Estimated

From
figures
supplied by
Ahmedabad
Millowners’
Associstion,

Average annusl:

= 1944 (Uws.). normal consump- consump-
tion {Cwt.). tion during
1936—14.
1. Cango red - 400 272 14
2. Indigo 1o 138 27
3. Vat dyes 1,872 2,314 2,436
4, Acetio acid 1,004 1,105 239
* 5, Formio acid - 49 b 11
6. Oxalic acid 26 36 9
_’J. Baboylio acid 283 331 3
'8, Tannic acid . 172 17 8
; -9. A‘un'crol 5% 35 e
10. Anil;ne oil .- e -1 636 7
11, Chlorenol “ . e
12 Disperaol . 180 218 16
13. Glucoso e 421 248 743
i4. Glue 281 206 243
15. Glycerino 806 1,750 390
18. Starch .- 35,108 34,5667 4,224
17. Glycine - 100 5 16
18, Gum “ 1,739 2,439 241
19. Mutton tallow . 32,675 30,351 14,634
20. Novofermosol e 122 73 54
21. Paraffin wax - 669 871 35¢
22, Pina oil - 137 334 12
?23. Soap noft w“, - 3,497 26,938 872
24, Boap finkes " . 1,411 1,608 858
25. Turkey red oil 6,718 8,870 921
26, . 5870 3,951 0%

Vegetable tallow
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CHAPTER 1IV.

Woon-DIsTILLATION, CoAL CARBONISATION AND PETROLEUM REFINING
InDUSTRIES.

73. General.—Coal carbonisation and cosl products form an extremely important
grouping of the chemical industry. This Province has not the minersl coa
resources for supplying coke to the iron and steel industry which may justify
the installation of large seale coal carbonisation industry. It is, however, pessible
to install certain industries which would make use of certain jicdutts of the
coal carbonisation industry, The following Sections have been inccipoiated in
this Chapter :—

1. Destructive Distillation of Wood.
Coa-l Gas and Coal Tar Products.
Dyestuffs,

b

[l

Petroleum Refining.
SECTION 1.

Destructive Distillation of Wood.

74. General Considerations.—The distillation of hard wood for charcoal with
the recovery of the volatile by-products, pyroligneous acid and wocd tar should
replace in this Province the old process of making charcoal by the slow burning.
of a pile of wood covered with earth. N

In the early days of wood distillation, charcoal was the only product and no
attempt wus made to recover other volatile materials. But while chemical
industry was still a mere stroggling infant, the recovery and refining of
pytoligneous acid and tar became an important item. The by-product liquid of hard-
wood disti'lation yields principally methanol, acetic acid and acetone. A multitude
of other materials is present in pyroligneous acid and tar, but in small proportions.
Their recovery is of only minor importance. The tar yields Guaiacol, solvent
oil and pitch. All these products are of considerable commercial importance,
especially in chemical industries. Methanol is & good solvent for shellue, other
gums and resins j it is used as a denaturant for alcohol and as a raw material
for the manufacture of formaldehyde. Acetic acid and acetic anhydride play
a major role in the production of acetate silk (rayon).

Wood distillation plants were originally built to supply a large charcoal market.
However, with the advent of coke for use in blast furnaces and develcjment
of superior domestic heating devices, the industry found that the charcoal market
was ghrinking rapidly. Dwindling business meant dwindling prefits and it
became necessary to make s more complete recovery of wood distillaticn preducts,
Aside from charcoal, methanol, methylacetone, lime acetate, and tar began tog
be recovered by thedistillers. The recovery of the by-products revived the industry
to a very large extent. These considerations apply more specially to highly
technical countries like U. 8. A. and Germany, but, as far as India is concerned,
the production of charcoal will always find a ready market for a long time to come,
As such, instead of making charcoal by the old process, it would be profitable
to resort to wood distillation.
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Beginning with 1920, the industry has beset with another difficulty—the -
competition of synthetic chemicals. Chemical competition developed rapidly
to the point where synthetic chemical industries were able to compete, particularly
in the production of methano! and acetic acid and finally to the point of controlling
the markets for these products. But morecomplete cecovery of distillation products
l-é'fmctimmtion of tars helped the industry to survive,

From the above it is clear that a certain permanent demand for charcoal plus
42 continuous activity towards complete recovery of products seems to be the formula
for future successful operations in the industry,

This is the state of affairs with K., US8.A, and other highly technically
advanced countries. In India the situation is quite different, We have no wood
distillation industry in the Province, the requirements of charcoal being met
by the old method.

5. Present Production in the Province.—From the recent information received
an attempt has been made by the Bombay Wood Distillation Co., Ltd., to put
up a factory (capacity 8,000 tons per year) for wood distillation. The operations
are likely to start early.

76. Factors relutive to production—Results of Investigutions regarding wood
distillation ¢n Indic—A reference to the Forest Research Institute, Dehra Dun,
regarding the possibilities of using Indian hardwood for distillation has revealed
that, on the average, the following yields may be obtained :—

Per cent.
Charcoul 40
Acetic acid C e 36
Methyl aleohol ae 14
Tar 9

It appears that the investigations at the Forest Research Institute have not
heen complete to the extent of obtaining other fractions from the pyroligneous
liquor.

¢ The following results have been cotmuunicated by the Mysore Iron and Steel
\\ orks Ltd., as actually obtained in their hardwood distillation plant :—

Awverage yield per ton of seasoned hardwood.

1. Charcoal wr 6= Crwts.

2. Calcium acetate (grey) Not measured.

3. Non-condensible gases - Not measured.

4. Methyl alcoliol 2 pallons. '

5. Soluble tar oo 4 gallons.

6. Pitch . 25 1bs, :

7. C. P. Menthol . 40 per cent. of cruwde
aloohol.

8. Methyl acetone . 20 per cent. of crude

‘I'he Mysore Iron and Steel Works
vs methyl acetone, acetic acid, etc.

alcohol.

are not manufacturing other products such
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Regarding the wood distillation industry, H. Trotter of the Indian Forest
‘Bervice, opired that wood distillation was not a profitable proposition in India
but sipce that time developments have taken place and he himself has added:
“ It is possible, however, that the recent development in the wood distillation
industry, namely, the direct conversion of pyroligneous liquors into acetic acid
without going through the intermediate stage of lime acetate may makea consid%
able difference in the industry. This new process was discovered by Suida, ax
Austrian professor, and his process is now being worked by two small plants in
France and Yugoslavia, and an American plant is also trying it on a factory scale.
If the process proves successful, it will greatly reduce the eost of manufacture
of acetic acid, which is used in large quantities in Ceylon, Java and the Malay "
States, in the rubber industry. It is still possible, therefore, that India may
find it profitable to manufacture acetic acid for those countries which are much
nearer fo her shores than those of Europe and America ™.

Since Trotter wrote theabove, conditionshave improved sofaras the econowmics
-of the industry are concerned :—

(1) All the charcoal produced can be readily sold in Bombay and Delhi
at a handsome price. This is not merely a war-time demand, as it is likely
that charcoal will continue to be in demand and fetch a good price even after
the war. A condition precedent, however, is that the existing indiscriminate
manufacture of charcoal by all and sundry which goes on in the forests at
present, should be prohibited. Local demand will also increase, as a great
deal of charcoal will be used in the Province itself in Producer Gas plants.

(2} All the by-products can be fully utilised in the country in the industries
that have been or are likely to be started in the post-war period- :

Large quantities of aceticacid will be absorbed in the textile and rubber industri;';
in the mapufacture of cellulose lacquers, and in artificial silk industry. Wood
alcohol will be required in varnish industries as formaldehyde. The latter in itself
is & useful preservative and is also used for making a plastic glue for cementing
peeled veneer in the plywood manufacture. Wood tar can be utilised for asphalting
roads and as & preservative for the large number of poles that will be needed
for transmitting power from the proposed thermal stations.

The only objection that remains to starting wood - distillation will be that fire-
wood 1s readily saleable as such, but it is forgotten that the local consumption
of firewood is very small compared to the quantities bumt to make charcoal
for consumption in towns and cities. In fact as will be shown later on, large
quantities of charcoal are imported in Bombay proper and in the various districts

-of Bombay from outside. If, however, the Province has wood distillation plants

of fairly big size at two or three suiteble places in the forest areas, the industry
would prove of considerable benefit.

17, Market conditions and factors relative to offtake of products.—The main
.products of wood distillation industry would be—
Charcoal,
Non-condensible gases.
Methyl alcohol.
Soluble tar.
Ketones,
Acetic acid.
Creosote,

Do R
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Generally speaking, reasonsbly good prospects of the complete off-take of these
. products in the markets of the Province would be envisaged. The following
are the figures of present production and consumption of charcoal in the
Province :— ’

Production of charcoal per year.

Tons.
Thana North - 27,006
Thana West R - 23,000
Thana East - 23,300
Kolaba : . 29,000
- Belgaum 8,000
West Khandesh . 1,000
Panch Mahals 1,400
Dharampur . 3,000
Total 1—1-570—1.)
The actual consumption of charcoal in the Province per year is
. Tons.
Bombay City 225,000
Bombay Suburbs 50,000
Poona v 24,000
Sumt. 25,000
. Ahmedabad - 40,000
Sholai)ur 3,000
Nasik e 6,600
Satara e 2,602 v
Total .., 375,660

or roughly 400,000 .
(The above ﬁgurt;s are supplied by the Assistant Director, Civil Supplies.}

_ The gap between production and consumpti(;n of charcoal in the Province is
.80 large, that the installation of wood distillation factery at suitable places
-and producing wood charcoal for the surrounding nreas could be considered
justified, _ C
The other products of wood distillation would be absorbed in tke Frovince.
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8. Analysis of Consumption.—The products of wood distillation  industry
“are expected to be consumed as given in the following Table :— '

{On basis of only one factory distilling about 45,000 tons of wood per year,
i.e., 150 tons per day.)

Name of the Product. Consuming Industry. Estimated guantity Remarks.
oonsumed,
-Charcoal ... Domestic purposes 13,000 Tons. Will meet ¢
' just a frae-
tion of the

total demand
in the Pro-
vince.

Non-Condensible gases ... Will be nsed in the factory. 225,000,000 oft. .

Methanol . As an industrial solvent for 660 tons.
paints, varnishes, ste.

Ketones Do. 65,000 gallons,

Acetio Acid w.  Various chemical industries 1,500 tons.

and Inter on rayon.
Tar e e 1,620,000 gallons.
Creosote wes sy weasas 146,006 ga“ong_ )

79. Scope end Possibilities of Future Production.—In view of the mazket- for -
the products of wood distillation, the installation of at least one or two wood
-distillation factories in the Province of Bombay is necessary. The raw materials
namely, hard wood required for such a factory are available in abundance in the
forests of (i) Karwar and Belgaum 8. Division). Similarly (i) in the Northern
part of the Province, forests of Dang near Billimora would also provide suitable
hard wood for the recovery of the important products from pyroligneous liquor.
In connection with the suitability of hard wood available in this Province for
wood distillation industry, the results of investigations by Sudborough and
Watson, may be referred to in the Table given above.

80.  Recommendations.—The likely suitable location for wood distillation plant
-depends upon factors such as nearness to the supply of wood, the cheapness of
raw materials and the ultimate use of the products which are to be made. Witk,
this regard, two possible locations could be indicated : (s) Forest in North Ku.nar*:z)
(i{) Dang Forests in Gujarat. These locations can be approached from the ses,

~ and they have also ample supply of water for industrial purposes. More detailed
survey of planning for fixing up definite sites for the plants will have to be carried
out either by the Government of Bombay or by party proposing.to put up a
wood distillation factory. ; . .
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(i) The most economic unit for the wood distillation industry would appear to
be a factory distilling 100 to 150 tons of hard wood per day.

{#%} The Provincial Government may undertake the complete industrial survey
of availability of hard wood with a view to establish the factory of the size
mentioned above.

(#45) An efficient system of forest conservation may be developed with a view
to make the hard wood available to the factory continuously, as also with a view
to conserve the forest resources. -

(v) It is suggested that the industry be allowed to be put up by a private party
‘subject to the supervision of the Provincial Government as regards the conserva-
tion of forest resources.

(v) The Provincial Government may exact from the party an assurance that the
most efficient plant for the distillation of wood and pyroligneous liquor recovery
will be installed by the prospective party. Arrangements may be made by the
Government to assure the party of complete off-take of the charcoal produced
by the industry, in the Province at a fair price.

(vi) The factory should provide facilities for training and absorb trained person-
nel on reasonable salary basis.

SECTION II.
Coal Gas and Coal Tar Products.

81, General Considerations.—The coal gas and coal products industry exists enly
in one place in the Province at present. The carbonisation of coal is carried out by
the Bombay Gas Co. Ltd., for supplying coal gas for domestic and industrial purposes

pin the city of Bombay. In the process of producing coal gas, the following are
wbtained as by-products :—

(a) Gas Coke.
(6} Gas Coal Tar.
{c) Distillate Oils,
{(2) Refined Naphthalene.
These products bring extra revenue to the manufacturer of coal gas for town

-supply.

82. Present Production and Factors Relative to Production.—The Ppresent production
capacity per annum of the Bombay factory is as follows :—

(z) Coal Gas (Cal. value of 450 B.T.U. per cubic feet). 966,266,000 c. ft.

(i7) Gas Coke 32,698 tons.
{#it) Coal Tar 2,724 tons.
{#v) Distillate Oils ... 113 tons.
{v) Naphthalene Plates 6 tons,

The present production in the city of Bombay supplies only a small fraction of the
population and if all the needs for gas fuels for heating, lighting and industrial
purposes are to be supplied by town gas, the capacity of the producing unit would
have to be enlarged considerably.
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83. Market Condition and Factors Relative to Oﬁ'—take of tndigenous Products.——
Coal gas being a convenient fuel, with increased production, it would be possible to-
utilise gas to a much larger extent for industrial operations, ' ’

All the gas produced by the Bombay Gas Co. is at present used by only a part of
the population. The by-products find easy markets in industry, for road making
and for manufacture of disinfectants. The gas coal tar is at present disposed of as
such, and not distilled to yield valuable by-products. j )

84. Recommendations regarding Target of Fulure Production.~—The Bombay Gas
Co. bas already in view plans for expansion of its factory, which would still be
insufficient for serving the whole city. -

‘With the expansion of industries in the various towns of the Province and for the
purpose of supplying convenient fuel for domestic and industrial purposes, it is
suggested that the various large industrial plants for the production of coal gas -
may be distributed as follows :— :

Estimated capacity of Coah
Name of Town. Carbonisation Plant
(in million cubio feet
per annum),

Bogxtbay . T 3,000

~ Abmedabad - ... . 1,000
Burat 400
Poonsn . 50O
Bholapur | 300
Total ... 5,200

The production cepacity for the plants to be installed has been estimated
. according to the population of these towns. The consumptioﬁ of bituminous

coal for these units will be 300,000 tons per year, and the by-products produced
per annum will be as follows :— . - .

Gaa Coke v 160,000 tons..
Coal Tar . 14,000 ,,
Distillate Oils )
Naphthalenc Flackes .. . 30

The coke can find easy market &s a domestic and industrial fuel.
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The distillate oils are used in the manufacture of disinfectants.

The coal-tar will be used for wood preservation and road making and’ the
naphthalene for industrial purposes. Both these by-products may be utilised
by the dyestuff industry which is discussed later. The large quantities of coal-
tar on distillation would yield benzene, toulene, nappthalene and anthracene all
of which are important raw materials for dyestuff industry. The pitch obtained
on distillation could be emploved in construction of roads. The distillation
products will form only a fraction of the requirements of the dyestuff industry
and other requirements of the Province. For. example, benzene will be entirely
consumed in this Province in the manufacture of D. D. T. of which fairly large
quantities are envxsaged to be produced by the caustic soda-chlorme factones
likely to be installed in Bombay.

SECTION IIL
Dyestuff Industry,

85. General Considerations.—The manufacture of dyestuff forms one of the
basic branches of chemical industries as it is one of the largest consumers of
organic and inorganic chemicals. The development of the dyestuff industry
brings in its wake all round industrialisation of the Province because of the varions
industries such as the heavy chemical industry, -the pharmaceutical industry
and the coal distillation industry which are all connected with the manufacture
of dyestuff. The Dyestuff Expleratory Committee set up by the Government of
India on the recommendation of the Board of Scientific and Industrial Research
have already collected valuable data regarding the possibility of manufacture of
dyestuffs in India.

86. DPresent Production and Factors Relative to Production.—There has been
no dvestuff manufacturing mdustry in this country mainly due to the followmrr
reasons —

The heavy chemical industry in the country has not yet reached a stage when
oll the requirements of the dyestuff industry could be met by the indigenous
production. Complete utiisation of the available resources of coal-tar has not
been undertalen to an extent which would be required for a dyestuff factory of
a reasonable proportion. The monopohsatxon of the manufacture of important
dyestuffs by foreign firms and the imports of all the dyestuffs requirements of
the textile industry from these few manufacturers: have created economical condi~
tions which were not conducive to the development of dyestuff mdustry in the
country. However, we are now reaching a stage when our heavy chemical industry
with its proposed expansion would be nble to supply 'a considerable amount of the
heavy chemicals, required for the establishment of this industry. At the same
time the coal-tar distillation industry may also be develcped to supply the
required quantities of organic chemicals for the same,

87. Market Conditions and Factors Relative to Off-take of Indiginous Products —
The market for the dyestuffs is provided by the large number of textile mills in
'the country. With quality product produced locally at competitive rates the
textile mills would utilise the indigenous products. To maintain a reasonable
level of prices between the mdlﬂEIlO'uS and imported mat.etmls during the mfancy
stage of the industry, it would be necessary :—

() to raise the tariffs on the imported materials for a fixed period,
no-u1 Bk Qo 10—4
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{i%) to Testrict the imports to a certain extent, .

(#4t) to compel the textile industry to use a certain percentage of indigenous
dyes and . ‘

(tv) to subsidise indigenous production, if necessary.

88. Consumption.—
TasrLE 8.

Consumption of different groups of dyestuffs tn India.

Annual consumption
in lbs.

Group of Dyes.

Basic dyes e 516,400
Acidic dyes e 459,900
Chromes ee e .. e 44 200
Other alizarines 8,800
Alizatine paste 1,800,900
Alizarine powder and lumps Lo B 11,000
Direct dyes 2,344,900
Sulphur dyes 3,650,300
Indigo 675,600
Vat paste 208,400
Vat powder ‘e 463,900
Brenthols - . o . 2,165,800
Indigosols . 46,800
Special dyes 2,278,700
Total ... . 14,575,600

1.e. ahout 6,500 Tons.

89. Seope and Possibilities of Production.—For the establishment of this industry
the two main considerations are :—
(¥} Avallabilify of market and
(#2) Possibility of production,
{@) Availability of suitable raw material,
(b} Other factors relative to production.

. In the establishment of this large industry, it would be necessaty to
. proceed step by step since we kave to start right from the beginning. The manul’
facture of dyestuff-intermediates and about fifty important dyestuffs may
_ he taken up as the first step. Later on, the estoblishment of the complete
dyestuff industry which would include the manufacture of all the intermediates

for the dyestuffs and a number of heavy chemicals required j
of dyestuffs could be undertaken, quired in the manufacture
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‘A large number of basic raw materials and a number of chemieals are
- mecessary for the dyestuff industry. The requirements per annum of the
-various basic raw materials and heavy chemicals are given in Table No. 9 :—

”TABLE 9.

Regquivements of Heavy Chemicals in the manufacture of Dyestuffs.

Quantity required

Raw Materials and Honvy Chemicals. annually
, (in tons).
1. Ammonia 1,216
2. Bauxite (55 per cent. A1203) 546
3. Bromime ... e 41
4, Chlorine e ee . 2132
5., Chrome ore (50 per cent. 01‘203) 1,260
6. Copper 114
7. Fluospar - e 13
‘8, Todine 50 lbs.
‘9, Tron S 501
10. Lead BN Cee 77
11. Limestone (75 per cent. CaCOa) " 7,557
12, Magnesivm Carbonate ... 167
13. Mercury - van e e 1
14, Phosphorus ... . 14
15. Potassium Chloride 814
16. Potassium Nitrate - 100
7. Pyrolusite (80 per-cent. MnOa) 300
18. Selenium Caen e 5
19. Sodium Chloride (mcludmg that used for chlorine). 26,976
20. Sodium Sulphate e 2,032
21. Sulphur - ee 5,528
22. Zine - 77

As can be seen some of the above materials are at present available and a large
mumber of them is envisaged to be manufactured in the Province. In planning
the future development of the heevy chemicals industry in the Province the
requirements of the dyestuff industry have been considered. It would be necessary
to import only a few materials such as copper, fluospar, lead, mercury, selenium,
sulphur and zinc from outside. -

The basic raw materials required for the manufacture of dyestuffs are tabulated

below with their annual consumption for the establishment of the dyestuff industry
for the whole of India,

Mo-in Bk Qo 10—4q
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Tasre 10.°
Annual Present Target of
Tefuire- preduction in production *
Name of Heavy mants Bambay Deficiency. for eoming
Chemical, in tons. Provincs ’ 5 years
’ in tons {in tons}.
(iyts).
Acid Chlorsulphonic ‘80 80
Acid  Hydrocblorie, Ordiaary 1,700 - SR, e
tech, (sp. gr. 1-13). .
Acid Hydrochloric, Cono. free 250 881 1,018 3,000
from sulphurio acid. N ‘ : -
Acid Fusing 30 percent, ... B voreee | " -
Acid Nitrie, ord. tech. ... 4,500 425 4,025 6,500
Acid Sulphuric, cone, ord. tech, 10,000 9,120 880 £5,000
(1-84), A
Acid Sulphuric monohydrated 600 PN e Wi
“ {100 per cont. sulphurie acid), . )
Aci 1 Sulphuric fuming (oleum)
13-18 per cent. e §0 AN e e
25 per vent, e 1,000 TN vreave s
40 per cent. 300 e -
a0 per cent, 600 s P
63 per cent. 20 . b - R
o DBases.
Liguor Ammonia {sp. gr. 0-9)... 250 Cwverrs ¢ e e
Lime ()fresh Ca0) (60-65 per 500  Suffciont to meet the demand. !
cent,). |
Chalk 75 per cont. © e 550 reeres P B
Caustic Potash - 50O . Hil, 500 ' 1,500
Soda Ash' T e 1,800  Capnot be aceur . ‘ 60,000
ately atated.
‘ Causﬂu!Soda S e 4,000 Do. e erse 31,003
i Pptaa.smm C‘a!bunato : . ’ 66 ......‘ : -
L . ‘ 50 Hot fised..
\Bodmm Bxearbonate e 10  Cannot bo - accur- I 2,000
RN R - atoyy stated.
Salts, .
T Aluininjum sulphate d.ry e - 80 ;f anhy- . 1,194 ok . 8,000,
REIES ‘\ 1 LT Bl - roup -
o b {84 - of ; .
hydrated).
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TABLE 10—ccmtd.

=

Present
Arowal it a gzt of
Name of Heavy :2 t: Bombay Defleienay. ?or comin
Chemical. [man Province 8
in tons, in tons B yoars
(lvdd). A (in tons).
Salts-——contd,
Aluminium chioride - 500
Demands can be met,
Ammonium chloride e 20 : N
Copper sulphate - - 400 371 20 1,660
“Cuprio chloride 2 '
Cuprous chloride . 1
Demands can be met, )
Ferric chloride -
Phosphorous chloride e 50 -
Phosphorous Oxychloride ... 5 arener . canvee
Potassium nitrate - e 100 reras rarvta avens
Potassium shioride 15 50 e 3,000
Sodium acetate - 80 Cerrn b
Y:Bodium acetate (fused) 0
Bodium bisulphite e 20 50 ave 800
Bodium bromide - 1
Bodium borofluoride B e N
Sodium chloride e 10,000 s TN e
Sodium ohlorate 10
Bodium dichromate e 1,000 1,042 TN 2,609
Bodium hydrosulphite - 40 wrrees PR cerene
Bodium  hypochlorite  soln. 300 .= 3,000 cernes 5,000
{13 per cent.), :
Sodium nitrite w 200 sonuse
fodium pyrosulphate 40 arreen
Bodium sulpbide erysts (0H,0). 12,500 - ng - 2,381 4,500
Bodium sulphate (10H,0). ... " 200 4,356 4,000
o : - {Alsc 2,000
for manu-
facture of ,
Nags). ‘
Bodium sulphato {anhyd.) ... 200 arone L
Sodium thiosulphate e 20 238 attane 400
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TasL® 10—concld.

X - Annual pr (};tﬁzsggrx in ) p?g;ﬁzzigi.
ety mawm BT e, oy
in tons. 2111912)4!;3 {in ‘tons).
Salts—concld.
Sulphury! chloride e b NPT
Sulphuz dichleride o 60
Zine chloride s 50 150 600
Metals. -
Irons filings - 50 .. o e . .
Zine - e 50 . enaran s
' Non-melals. "
Browino . 40
Chlorine gas (in cylinders) ... 00 Cannot bf; stated 17,600-
correctly.
Todine 60 1.
Sulphur - 750
Sclenium o & -
Oxides.
Litharge (95 per cent. Pb0y} ... 10 e e erem -
Manganese diexide (80 per cent. 300
pyrolusite).
Mercurie oxides {yellow) - 1
Cases,
Ammonis 5
ot sl Ngene, gt s avatble sogording th pro
?:;lur:'l)n-nu- _ :ss:;:qd thet no difficaltios would be encoun-
emall zeqbiromonts of thove B the dyesvats
Carbon dioxide ... e 150 industry, ‘
Phosgene . [
Sulphur dioxide ... . 30
Hydrogen 26




55

_ Next to be considered are the organic chemical raw materials which are grouped
into the coal-tar products and the aliphatic raw materials. The following table
gives the requirements of coal-tar chemicals required for the dyestuff industry.

TamLe 11,
§ Reguivements of Coal Tar Organic Chemicals.
Name of Chemical. Total . Total production

requirements. (all India).

Benzene pure 400,000 gals, 2,417,000 gals.
: benzole 90’s.

Tolvenc pure 125,000 ,, 374,000 gals.
Naphthalene pure 1,000 tons. 1,100 tons.
Anthracene pure e 6500 120
Pyridine 2,000 gals. 225 gals.
Carbazole e - 15 Nil
Solvent naphtha 4,000 gals, 288,500 gals.

The purification of Benzene upto a quality required in the dyestuff industry is not
being carried out by the distillers of coal-tar. All the available coal-tar is not being
processed for the recovery of the distillation products. With the development of
the metallurgical coke industry, the progress of which is bound wp with

" Development of the iron and steel industry, and propet recovery of coal-tar distillation
products it would be possible to supply the needs of the dyestuff industry from
indigenous sources.

Following is the table indicating the quantities of aliphatic raw materials required -
in the manufacture of dyestuffs.

TABLE 12.

Requirements of aliphatic organic chemiculs.

Name of Chemical. Total Total production
requirements. {all India}.

Alcohol ord. 126 tous, ou =

Alcohol absolute ... 38 tons. } 23,500 tons.

Methyl aleohol ... 286 420

Acetic acid (40 per cent.) . 50

Acstic acid glacial 100 } """

Acetic anhydride ... 160 Nil.

Formaldehyde 40 per cent. ... 240 35

Glycerine 125 1,860

Kthyl chloride ... 30

Turkey Rea Oil ... 5 Manufactured, but yuantity
. not known.

Of the above chemicals, methyl alcohol and acetic acid will be available from the
hardwood distillation industry proposed to be installed in the Province. Acetic
anhydride and formaldehyde may be obtained from the acetic acid and methyl
alcohol. ’
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90. Location of Future Units of Production.~Tt is necessory, from economic
considerations, to undertake the manufacture of dyestuffs on a large scale. - In
_consideration of the present requirements of our country, it would be necessary to
centralise the manufacture in only one centre. The raw materials required for the
manufacture are the heavy chemicals and the organic coal-tar products. It is
considercd more advisable to transport the coal-tar products to the place of manu-
facture instead of transporting the huge quantities of heavy chemicals required
for the processes. Another advantage of locating the industry in the neighbourhood
of heavy chemicals industry is the fact that the transportation of chlorine, nitrie
acid, sulphuric acid and such other dangerous chemicals is avoided. Thus Bombay
may Le a suitable location for the estallishment of the dyestuff industry on a scale
large enough to supply the all India requirements in view of the proposals to develop
heavy chemical industry. Another definite advantage in this location is the imme-
diate neighbourhood of theconsuming textile industry so that the dyestufls have to
be transported within limited distances and a close contact is maintained between
the technical personnel of the manufacturing and the consuming industries. Tech-
nical labour is required for the efficient working of these specialised processes in
which respect Bomlay is the most suitable place. . Other requirements such as
power, water, etc., would be easily available. . .

91. Recommendations.—The Sub-Committee make the following recommenda-
tions to the Government of Bombay with regard to the proposed dyestuff
industry :— :

From the announcements in the papers we understand that an Indian dyestuff
industry is shortly to be established by the joint effort of Messrs, Tata Sons Ltd.
and Messra. Imperial Chemical Industries Ltd. We feel that the neighbourhood
of Bombay city will be a very suitable location for the dyestuff factory, and that
the establishment of the dyestuff industry in the Bomlay Province will be of material
assistance in the development of the chemical industries as a whele. It is well
known that the dyestuff industry is a large scale consumer of the heavy chemicals
such as hydrcchloric acid, sulphuric acid, nitric acid, caustic soda, soda ash and
chlorine and the products and processes of the dyestuff industry are closely related
to numerousorganic chemicalindustries, such as fine chemical and pharmaceuticals,
explosives, synthetic plastics and solvents. The dyestuff industry is in fact the basis
on which a general organic chemical industry can be built and it will, therefore, be of
the utmost advantage to the Province to have the new industry located in the
Bomlay area We recommend that the Government of Bombay should offer all
possible aid to the dyestuff industry if it is lccated in Bombay. Among the facilities
which may attract the industry to Bombay may be mentioned :—

(i) Assistance in acquiring land with an adequate water supply. _
(#) Bupply of power.

(#4i) Modification of excise policy, which will encourage the growth of the
dyestuff, pharmaceutical and fine chemical industries,

- (tv) Trﬁnsport facilities.
The immediate target should be fixed at 6,500 fons of dyestuffs to be producled

snnually. The production might be increased as the demand of the textile mills and .
other consumer increases,
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SECTION IV.

Petroleum refining industry.

92. General Considerations.—Except in the extreme north (Rawalpindi) and
extreme north-east (Assam), India has no oil refineries, presumably because, so far,
Burma, which formed an integral part of t.he Indian Empire, supphed most of the
needs of India. )

Geographically, Bombay Province, situated on the wesb coast of India, is not
blessed with mineral fuels, such as coal and oil. And, as we recently experienced
during the last war, the inter-transport from Bengal and Bihar make the import of
coal in Bombay not only costly but difficult to transport. If one can visualise, the
whole of Europe being fed with coal from the Balkan countries, it would sum up the
condition of India being supplied with coal from Bengal and Bibar—India a continent
as big as Europe. Again, n normal times, oil fuel is always cheap on the west coast
and hence it is preferred to coal, apart from the other advantages such as freedom
from smoke nuisance during its use, ease of control in its operation and handling and
lack of ashes.  All these factors are in favour of using oil fuel as against coal hauled
from long distances. At present, three or four foreign firms are handling this business
of supplying the industry with, the required fuel. A refinery installed on the
West coust of India can refine the crude oil and separate the fractions such as aviation
spirit, motor petrol, kerosene oil, lubricating oil, liquid paraffin, white oil, solid
parafiin and asphalb the use of which we need 1 not descnbe here, as these are familiar
eubstances in our daily life today. .

93. Case for installation of petroleum refintng industry ¢n Bombay.—Immediately
yve consider this industry of refining erude oil in Bombay, the natural question arises
a3 to how to secure the crude. Excepting Rumania and Russia in Kurope, none
of the countries have supplies of crude oil, and yet, all the countries incluling United
Kingdom have got refineries, and, all of them have been securing their requirements
of erude. India can follow the same example. India has got further advantage in
that alongside the West coast of India are situated all the crude oil producing coun-
tries, such as Persia, Bahrein, Bahrein Island, Abyssinia ete., where crude oil is
produced and refined. A cursory glance at the refining capacities of the various
oil companies producing crudes will convince anybody that there is always a surplus
of crude which the refineries on the spot cannot handle, and, there has been in the
past a competitive selling of the crude to the refinerics of Europe. Under the
circumstances, no difficulty is visualised in securing crude oil for the refinery to be
established in the Bombay Province.

One may also ask why we should refine erude oil in India when we are getting all
the ingredients at competitive rates from the various refineries, such asin Burma,
Persia and in Bahrein Island. The answer is that, apart from the kerosene, petrol,
Jubricating oi] and others described above, 8 number of useful products is available
from the refinery ‘ waste ' which were wastes so far, but which are now available as
raw materials for new industries for the future, such as plastics (thiokol, polyvinyl
halides, methacrylates, glypatal resins and dozens more). The products and their

ames mean little to most of us, but we are conscious of the tasks which we would
like them to perform—to set us free from dependence on tropical products, hard to
obtain in ‘peace and lost to us in war; to cut short the slow, natural, weather-
dependent processes of growth and long cultivation ; the conquest of weight; the
search for the unbreakable media with which to make crockery ; cold-resistant and
heat-resistant materials ; new beauty in colour and surface for our homes and house-
hold articles ; new cleanliness and therefore new healthfulness ; long life for articles
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which once wore out too soon—all these possibilities are latent in the crude oil, but
they are alllost to our industry, if they are left behind in America, in Persia,
in Mexico or in Russia.

No community proposing to play a part in the world of to-morrow can possibly
afford to let others refine their crude oil for them : such a policy means depriving
the future of its brightest industrial promise.

i You

94. Scope of the Industry.—In the early stages of the industry, most of the crude
eil was waste. The very petrol on which our civilisation now depends was once
thought waste. All that could then be usefully employed of nature’s original
mixture was the part that would bumn the lamps, and it was clearly wisest to distil
the kerosene at the source of supply and export it to the ends of the earth in finished
form. Those days nre over. To-day, there is scarcely any part of nature’s crude
oil which has not its industrial value.  One of the most important pioneering achieve-
ments of an oil refinery concerns the ‘ waste ’ extracted during the purification
of oil to produce white oil and liquid paraffin. From the sulphuric acid and bydro-
carbons are formed compounds called Petroleum Sulphonates, which are extracted
with alcoholic caustic soda. They are valuable as emulsifiers which form the base
of soluble oils with good anti-corrosive qualities and as detergents. From the very
process of refining oil for a given purpose, new products with new uses are constantly
arising—another reason why every fully developed industrial country must aim at
doing its refining at home.

From the point of view of transporting a minimum of waste, few cargoes can
now be regarded as more economic than crude oil. A far more important reason
why an industrial country must import the raw material rather than the finished
products is that in the crude oil are found raw materials for new industries. Though
scientists, now-a-days, use most of the crude oil, we now know that hundreds of-%
new uses, even more important than the clder ones, are going to be found.

Without crude oil to distil here in India, India will be deprived of the basic
raw materials for the new industries of the future.

At present there are only two refineries in India, one at Rawalpindi and the
other at Attock. Most of our oil and petrol reaches us ready refined. Most of
the wealth in the original crude oil is left behind to form the basis of industries.
abroad. We are put in the position of having to buy abroad an increasing mumber
of goods which we could very well make at home.

An Indian Oil Refinery in the heart of the industrial area in Bombay would
supply lubricating il to make a million wheels to run smoothly and bring to the
Indiar industry many of those parts of crude oil which were * waste ” yesterday,

are valuazble by-products of to-day, and, perhaps, to-morrow will be far more
important wealth than even lubricating oil or petrol themselves. A

The other countries have-become great industrial leaders because they
produced goods through their coal and iron. In the chemical age they them-
selves are beginning to realise the necessity of distilling crude oil and distilling in
their own countries. India should follow the same example if we want to realise
the plastic age that is coming.

93. Reconmendations : (a) Twgel of futwre production in the Province.—
To begin with a “ simple refinexy ”” with an annual throughput of haif million tons
of crude oii, comprising a distillation plant, a combined reforming and ecracking
plant, the necessary chemical treatment plant, a vacuum distillation unit to
produce up to 50 to 60,000 tons of asphalt and about 10,000 tons of cheap
lubricating oils including the necessary tankage, jetty etc., may be put up.
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Later on, an additional plant to manufacture 100 octane aviation spirit can be
put on the same site with a small additional cost to produce 25,000 tons of 100
octane aviation spirit. A plant can also be added for producing high oclass
lubricating oils ineluding vacuum fractionation plant, a solvent extraction and
solvent dewaxing plant, acid and hot clay treatment plant and make India, or, at
least, Bombay Province, independent of the supplies of high grade lubricants

sin times of emergency.

{b} Location.—Buch a refinery should be situated in the proximity of a deep
water Jetty where tankers up to 3b feet draft can berth safely. It does not matter
if this jetty is a few miles away from the refinery, as the erude oil can be pumped
quite easily from the tankers. It would be, of course, essential for the refinery
to have voad and railway connections.

(¢) Private enterprise, it is understood, is willing to undertake such a project
provided protection in the form of a small duty, of spy about Rs. 15 per ton, on
petrol and kerosene and about Rs. 10 per ton on fuel oil, can be given by the
Government in the early stages of this venture, as, in the early period of such
refinery, the teething troubles to put the plant in a continucus working order,.
would, otherwise, stiffle the venture in its birth,
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CHAPTER V.
GﬁAss, PorrERY, CERaMICS AND REFRACTORIES,

SECTION I,
Glass Indusiry.

98. General Considerations.—The World War I has first -shown the need of
science for applied industries, and if our Province is to progress it can only do so by
gcientific development ; and scientific development means more laboratories, more
research work, and more glassware used. One of the greatest events in the entire
history of glass was brought about by the intensive application of scientific methods
to industrial production. Gluss which was once ouly an article of artistic taste, has
emerged as a material of wide utility and strategic importance. Indeed glass besides
steel and rubber is largely responsible for the progress of science and technology.
Many scientific instruments and apparatus of the most complex kind depend
on the glass industry.  Glass, along with plastics, which is made from inexhaus-
tible resources may be expected to replace metals in a variety of uses and thus
help the conservation of metallic resources which have their limitations. Glass is
now universally regarded as a ‘* Key industry™ or as it is sometimes called
“PIVOTAL ” industry.

The Provincial and Central Governments should take increasing interest in
-developing and fostering this ** Key * Industry. Sir A. Chatterton has very forcibly
recorded his opinion in the Indian Munitions Hand Book on this point. He writes:
* The Glass Industry has come to stay but without aid from the State, it is likely
to make very slow progress in the future .

An extract from the report of Lord Balfour of Burleigh’s Committee on commercial®
and industrial policy after the first Great War, will be very interesting at this moment
in this connection. * We are satisfied that the continuance of commercial and
pcientific assistance and of detailed coatrol on the lines already followed will be
necessary for a considerable period. This necessity is, we believe, fully admitted
by the manufacturers themselves, who recognise also that such assistance must have
its object and conditions the attainment and maintenance of the highest standards
of quality. It is clear, moreover, that in order that the industries may have time
and opportunity to adapt their organisation to peace conditions and to train an
adequate supply of skilled workers, very speedy measures of protection against
foretgn competition will be required at the outset in view of the great strength and
reputation of the German firms ”. :

The Industrial Commission {1916) has also very forcibly and clearly stated that the
State should toke the lead, employ experts and place them in charge of practical
works. Unfortunately in India no substantial help was rendered or any steps in
the above direction were taken by the State whole-heartedly.

97. Present Production.—The glass industry of the Bombay Province is divided
into five trade sections under the following heads :—
(1) Hollow-ware including lamp-ware and table-ware.
(2) Bottle-ware.
(3) Pressed-ware and fancy goods.
(4) Scientific-ware,
{5) Bangles.
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Taking into account the production of glass articles in the Province during the-
last ten years, the out-put of the glass industry to-day has greatly increased ; and
in several lines, the present productive capacity of the existing glass factories, is
sufficient to meet the total requirements of the Province, provided of course, that the
glads manufacturers are assured of adequate transport facilities and supplies of the

. necessary raw materials, refractories, coal and oil, and the glass manufacturers on
“the other hand concentrate their energies on improving the quality of production
by resorting to the application of scientific methods in the industry.

The majority of the factories that havs been started during the Second Great
War had to struggle very hard against innumerable difficulties, due partly to
inexperienced control and lack of trained technical personnel in the works and partly
to acute short supplies of raw materials, chemicals and good refractgries at very
high rates. There are at the present moment over 30 concerns manufacturing
bottles, hollow glass-ware, scientific wares ; out of these, about 19 glass factories in
Bombay and Bombay suburbs are mamly concentrating on the munafacture of
bottles and their monthly production is over 2000 tons, One glass factory (Industrial
Engineering Apparatus Co.) in Bombay is wholly devoting her eaergies to the mann
facture of scientific ware of the pyrex type. There are also two or three other
factories manufacturing scientific glass-ware but on a small scale. Thess and other
factories situatud outside this Province were able to meet a considerable part of
the countrys’ requirements mainly due to the stoppage of imports. As more
industries and research educational laboratories would come into existence during the
next five years, the present demand would increase several fold. The quality and
precision of the articles produced need however considerable improvements and
should be brought to the level of imported articles.

Regarding the quality of bottles it must be said without any hesitation that in order
to stand foreign competition and to maintain the present production capacity, the
quality of the bottles has to be improved considerably and labour -saving  blowing
machines with the necessary type of furnaces shall have to be installed. When
steps are taken in this direction, the bottie industry will be able to stand on 1ts own
legs without any fear of foreign competition. !

Iamp-ware.—There are about six factories manufacturing quality geods,
The notable factories are (1) Vijay Glass Works, Bombay, (2) The Bombay Glasa
Work Ltd., Bombay, (3} Crystal Glass Works Ltd., Sant Road, (4) Paisa Fund
Glass at Talegaon and (5) Ogale Glass Works Ltd., Ogalewadl

The following table gives the figures of production of various types of glass ware
in 1943-44 and the raw materials consumed by them :—

In Nos. In Tons, -~
Bottles vee e 800,000  gross -
Tumblers, yars ... 200,000 ” } 35,000
Specialised types of scientific .
apparatus, etc. 50,000 . 5,000

Raw materials consumed.

Sand 20,000 Tons.

Bodaask ... . .. 6,000 "
Lime 4,000 .

Borax’ 1,000 » oand above_
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" Most of the bottle factories in Bombay are using broken glass for remelting and
blowing bottles. The furnaces are run on liquid fuel ; the capacity of these furnaces
for blowing bottles vary from three tons to ten tons per day but with the introduction

-of liquid fuel, the question of good refractories was overlocked resulting thereby in
shortening the life of the furnace and also deteriorating the quality and enhancing
the cost of manufacture. If the liquid fuel oil is to be used by the glass
manufacturers, Government must come forward to render all possible help in respec

- of power, technical help, refractories and chemicals and so on, Half-hearted attempts
will never help the manufacturers, if they are to march with the times and face
foreign competition.

98. Factors relative to Production.—As is widely known, the chief raw materials

for this industry are silica, soda ash, lime, etc., and chemicals like borax, arsenic

- salts, zing oxide, barium carbonate, potassium nitrate, selenium, cobalt, manganese

- dioxide, cadmium sulphide, are required for fining and colouring the glass and
producing special. quality glass.

Most of the manufacturers of this P10vmce import silica of sufficient purity, from
Bargarh and Logarh (U. P.) and some of them get their supplies of silica from’
Nizam’s dominions or Sawai Madhaopur (Rajputana). Soda ash is of course

- available from the importing agencies. Lime is available in Bombay Province.

The bulk of production of these factories finds its way in the Provincial marlkets,
Owing to the restriction on railway line for booking and the nen-availability of
priority (Llcensmg) certificate fo export goods to foreign countries, manufacturers;;
are handicapped in meetmg with the demands of their overseas customers, Du.nng
the war period, a major fraction of the production was supplied to the Government
"to meet war demands ; in some cases entire production was utilised for military
purposes. With more freedom of movement of raw materials, chemicals, etc., and
rise in standard of Ilvmg of the population, the consumption of glass articles would
" show a marked increase in the years to come.

99. Market Conduitions and Factors relative to the off-take of Indigenous Products.—
As stated above, most of the preduction of factories in the Province is absorbed in
local markets. During the wav years, a major fraction of the production was
supplied to the Government to meet war demands—in some cases, the entire
production was utilised for military purposes. .

_ In spite of the comparative rise in production, ouly a small quota came in for
-civilian consumption. The main factor for this was the scarcity of raw materials
. and soda ash which were strictly rationed.

With more freedom of movement of raw materials and the rise in standard of
living of the population, the consumption of glass materials would show a marked <
increese in the years to come.

100. Present Consumption.—As already pointed out, most of the production
was designed to meet war orders. As such, the amount of consumption of glass-
-+ware for civilian purposes during the last few years would not serve as & guide to
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indicate the requirements of the Province, The following Table No. 13 of importa
of glassware in the port of Bombay for years 1934-35 to 1938-39, will serve to
“indicate the extent of consumption in the Province :—

Tanre 13.
~ Comumodity. Unit. Tmports of glassware in Bombay.

' 1934-35. 1935-36. 1936-37. 1937-38. 1938-30.
L'Ba.lvzgﬁ.’.ea .- .. Rs. .. 21,59,711 16,52,806 17,34,159 18,57,697 13,45,572
Beeda ard False Pearls e om .. 5,69,310  6,47,638  3,81,557 7,42,873 5,00,270
Scientific Glassware .. o me .. 30,724 25,071 64,370 95,257 00,153
Sheet Glass and Plate o .o 831,927 852,330 T,23,271 900318  8,64,985
Sq. feet .. 7,154,628 8,455,395 7,600,260 6,133,252 8,398,037

. Botlles (Sodawater) .. ... Ra. . 2,443,707 2,35,233  2,08,148 2,068,566 2,02,704
Grosa .. 10,416 11,538 10,726 12,847 12,335

Other Bottles . .. Ra. .. 610,372 6,32,085 546,832 706,162 §6,67,508
Gross .. 295166  3,0L,753 2,10,077 372,100 2,71,279

Tableware . .. Rs, .. 1,409,920 1,15,065 1,85,106 3,069,450  3,23,70%
Funnels ete. . R, ..o 2,33,078 244,105 2,561,625 3,33,733 2,561,724
Niher Rassware .. R, .. 16,64,032  1046,420 9,18,993 9,88,580 6,12,335
Tolal Qlassware . e .. 58,090,471 54,50,808 504,216 062,99,645 48,560,044

101. Scope and Possibilities of Expansion in Production.—

(1) Bangle Factories.—A glance at the table will convince any intelligent
reader that Bombay port on an average imports glassware to the extent of
Rs. 57,06,908, out of these, bangles figures top the list. Next to it other
glassware, then bottles and then sheet and plate glass and so on. There are
very few factories in this Province, manufacturing bangles. Their total sales
will not exceed Rs. one lakh. These Province’s needs are therefore met with
by bangle manufacturers of Firozabad in the United Provinees which is a big
centre of glass industry. Though bangles are articles of civil consumption and
not a war commodity, still the needs of the civil population have to be met with
and here is a field for starting more bangle factories which in course of time
produce bangles to the taste of women folks who are the consumers,

(2) Beads and False Pearls.—Beads and false pearls is another line that has to
be tackled during the post-war programme as there are no glass factories worth
the name in the whole of India for making beads and fulse pearls,

{3) Sheet Glass Plant.—There i8 also a scope for starting a sheet glass factory in
view of the tremendous building activity which is envisaged to take place in
the Province as also in view of the rapid industrialisation of the Province, as at
present there is no factory in the Province producing sheet glass.

A word of caution is however necessary. The manufacturing of sheet glass
plant is highly technical and requires therefore a number of technical personnels.
At the present moment these technicians are not available and so they shall have
to be triined before any such venture undertakes to manufacture it. There are
chances of heavy losses in the beginning. It is therefore recommended that
substantial help, both in kind of money and technical, may be given to private
venture to install a factory producing at least a few hundred tons of sheet glass
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of various grades and thicknesses per month. While selecting the site for such.
a factory, all factors affecting smooth running of the concern should be carefully
studicd by body of experts, industrialists ard Government technical advisers.

102. Target of Preduction.—The following statement of targets of
production during the first five years for the different trade sections of the glass
industry is recommended ard trust it will serve the purpose of the Province.

e

. Pro-war Pre-wav Present
Pre-war Produotion imports total Target.  production
—_— 1933-39. 1633-3). consumption : oapaity.

Ra, Ra. Ra. Ra. Ra.
Bangles «e 20000 approximately, 13,00,000  13,20.000 6 lakhs 1 lakh,
Beads and Falso Pearls .. N, 5,00,000 6,900,000 2 lakhs Nil,
Boientific Glassware ., Negligible £0,000 00,000 4 lakhs 2 lakhs,
Sheet (llass o Nl 4.00,000 - 400,000 20 tonsa Nil,

including day.
plate gla:s,

108. Recommendations.—(1) The first ard foremost aim should be to raise the
ecale of output to such 2 level srd attain such & quality that the total needs of the
Province can be met wholly by local production. '

(2) In respect of art'cles which sre not yet preduced in this country, the aim
ghould be to start production without delay. ‘

(3) Stress should be laid on imfroving the quality which would compare with
gimilar articles from foreign countrics,

(4) Good sand requisite for the manufacture of large quantities of glass may be-
available on the Nerth Kanara coast of the Province. From these deposits, sartfe—
required by the industry in Bombay could be easily transported by coastal sea
freight. Facilities for eusy ard cheap transport be afforded to the manufacturers,

(5) Soda ash which is another ‘mportant raw material should be permitted to
be transported to Bombay by sea route from the centres of production such as
The Tuta Chemical Factory at Mithapur (Okha Port),

(6) In view of the tremendous building activity which is envisaged to take place
in the Province as also in view of the rapid industrialisation of the Province, it is
expected that large quantities of sheet glass will be consumed. At present, there is.
no factory in the Province preducing sheet glass. 1t is therefore recommended that
help may he given to private venture to initall a factory producing at least 20 tons.
of sheet glass of various grades and thicknesses per day.

(7) A place near about Bombay where coastal triffic can reach with adequate
facility should be selected for the location of this factory.

oo SECTION I1,
"Pottery, Corzmics and Refractorics Indusiries,

104. General Considerations.—Pottery industry consists of the following
articles :— “
{1} Building bricks, roofing tiles.
(2} Drainage pipes.
(3} Refractories.
(4} Sunitary ware.
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(5) Crockery.
{6) Porcelain insulators.
(7) Chemical ware.

In foreign countries, this industry has developed enormously in the last 30 years,
and to-day all the important industries require articles made from clays in variona
forms and shapes. The industry in India is still in its infancy and there is good
scope for further development in the Province.

105. Present Production.—There are at present the following factories sitnated
in the Province of Bombay, viz. Bombay Potteries and Tiles Ltd., Bombay, and
Messrs. Navroji Vakil & Co., Ahmedabad, and two big-sized factories in States, viz.
Parsuram Pottery Works, Than and Morvi Potteries Ltd. at Morvi. The factory in
Bombay manufactures sanitary-ware, crockery, laboratory chemical ware, glazed
tiles, refractories and acid-proof chemical-ware. The factory at Abmedabad
manufactures pickle jars, fire bricks, and salt-glazed sanitary-ware. The
fagtory at Doarol in Panch Mihal District is now closed. The factories
situated in the States are mainly engaged in production of sanitary-ware and pickle
jats. The following table gives the production of two of the representative
factories :—

Classification. Unit. Production Production
in 1930, in 1944,
Bewage Drain Pipes .. .. . +» Tons. 3,600 4,200
Crockery ware o e . .. Dozena 600 14,000
¥ire bricks . ' .. .. Nos. (in 11 8
00,000)
Tons,
Refractory ware Tons 40 240

. The value of the total proluction of all the factories was approxinately Rs. 25
lakhs in 194445, out of which the factories in the States had a share of Rs. 20 lakhs.

106. Faclors relative to Production.—The chief raw materials necessary for
the manufacture of pottery are fire clay, china clays, plastic clays, quartz, felspar,
talc, baaxite, magnesite and other chemicals. From the information that is
available we can say that in the Province there is abunlance of various kinds of
raw materials used in pottery.

107. Market conditions and fuctors relative to off-take of Indigenous products.—
During the war years imports from foreign countries were on decline and in some
cases like crockery and acid-proof porcelain had completely stopped; there was,
thus, an impetus given to inligenous production which showed a steep rise. An
"idea of consumption in the Province can be formed from the fact that some of the
factories doubled or even tripled their production during the war yeurs. The
following Table No. 14 gives the value of imports of Pottery-ware in Bombay for
the years 1938-39 to 193940 :— '

TABLE 14,
Imports of Pottery-ware in Bombay.

Commoditg, 1938-39 1939-40

in Rs, in Ra,
Sanitary ware 4,22,289 4,26,438
Other kinds not classified .., 3,50,038 2,85,434
Porcelain electrical ... 39,469 50,193
Porcelain other than electrical ... 8,49,743 8,27,105
Total ... 16,61,639 15,89,170

mo-11 Bk Qo 106 .
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It might be noted here that excepting the Bombay factory no other 'féctor_v
manufactures goods of special types and quality required for modern industries.

To the growing household needs must be added the increased demands of new
_industries started in war time, which are important consumers of pottery ware. If
‘the experience of war years serves as a guide, we can safely say that pottery ware

is capable of being manufactured economically in the Province, though to stabilise
‘the industey in post-war years some sort of protection would be necessary in 1nitial

stages. -

108. Analysis of consumption.—Due to the great variety of produets
manufactured and the large number of industries utilising these products, it would
be difficult to give detailed figures for the analysis of consumption. The figures
given in the above paragraph can give an idea of the consumption of pottery ware
~ag used in—

' 1. Building trade,
2. Household requirements,
3. Asrefractories in industries.

4. Laboratory requirements.

109. - Scope and possibilities of expansion of Produtction.—As already pointed out,
this industry is entitled-to the claim of being called a basic industry asits products
find use in practically all industries. With the industrialisation programme of the
Province gathering momentun and the raising of standard of living of the people,
there is a vast scope of development in post-war period. .

With improved forms of machinery and foreign trained technical assistance the*

- indigenous products wounld be in the position to compete in quality with the foreign
products.

Most of the existing units are planning to expand their production in view of
bright prospects of off-take by the consumers. The following estimates submitted
by two of the factories under survey (same as concerned in Section I-B) serve to
illustrate the rising ttend in production :—

Stone ware pipes and fittings e 9,000 tons.
Crockery ware e “ o 60,000 dozens.
Refractories and bricks ... 8,000 tons.

The total production might be double the production for the year 1944-45.

110. Location of fulure producing units.—The Sub-Committee are of the opinion
that two types of ceramics factories may be recommended to be put up in the
Province. The first set would consist of factories situated in big cities, one each
like Bombay, Baroda or Ahmedabad supplying most of the industrial requirements
and a part of the household demands. These must be large-scale plants involving-
a capital expenditure of Rs. 25 lakhs or more. In addition to these, smaller units "
(requiring a capital of not more than one lakh) may be put up in smaller towns where
the facilities of raw materials and power supply are-available. The products of
these latter factories may be absorbed by the local markets.

Before recommending particular sites for larger factories it is necessary to have
a complete Geological survey of the Province.
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111. Target of future production.—In view of the likely increase in building
activity and expansion in the markets for household pottery ware, the Sub-Committes
recommend that the production of the folowing products may be permitted
to the extent mentioned against each product :—

Products. . Quantity to be produced
1. Sanitary Wares and Fittings— ) per ahm.
Indian W. C. Pans 18%, 20, ” 23,7 25" and 27" W Nos 60,000
PP trapy . } .o . .. o .. » 60;000
*S "traps - .. . . . » 2,600
. Wall and comier urinsls .. o . e . ”» 4,000
EBuropean closets P and 8 type . - AN . 1 20,600
Wash basins . . . . " 5,000
» v corner a . .e ve . " 1,000
Laboratory sinks - . .. - . » 3,000
Half Rond Channels . v . .. “e » T 4,000
Stand for wash basins .. - e . we Vv » T 1,000
Foot reste . - - - Pairs 8,000
3. Piles and Bath.room Filtings—
White glazed tiles (67 x 8° and 6” X 3 per cont.) - - Dozens 800,000
White glazed channels . B - " » 20,000
White glazed cups - - - - - » 10,000
White glazed cappings .. - - - - ” 5,009
Non-dip vitreous tiles white - - .o .- Brass 200
Blue t!l!es ' . e . . .. ” 20
Coloured gla.,zed tiles e . . . . Dozens lOO,bOO
" . embosed - .. ve " 20,000
Coloured channels .. . . y e . 10,000
‘ Coloured glazed sirips .. - . . .o " 10,000
" 3. Hospital Equipment and Sundries— L

Feeding cups o - .. . ve Dozens 1,500 \
Bed pans .- .. e . e » 100
Mortar and Pestle No. 1,2, 3,4, 5and 6 e . T “ 1,000
Porcelain pipes 6°, 97, 12" and 157 .. . o . " 2,000
Dyeing benkers e . .. .- ” 100
Poreelain pot Byes Dis. 47, 43, 6" and 67 . . o » 560
Porcelain thread guides .. . . ‘e o Grosa 2,000
Laboratory chemical wares (orucible and evaporating dishes) . . 1.000
‘Other porcelain aquipment for induastries . . .. Tons 100

Mo 331 Qo 10—8a
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Products. Quantity to by produced
per anaum.
4. Insulators—
Insulators o .. .. .. .. Nos. 1,500,000
6. R:fractory goods— )
Fire bricks .. e o . . ”» 800,000
Fuel covers .. .. “ - 2,000
Boiler setting blocks . . - .. . . 2,000
Arch bricks e .. .o . " 200,000
Bpecial refractories = .. .. .. . . Tona. 1,000
Burnt clay powder .. .. . . . _— 500
Boiler floats - .. .. e . Dozena 50

112. Recommendations.—To stabilise the industry and facilitate its growth,
the Sub-Committee male the following recommendations :—

(1) Geological survey of raw materials.

{2) Cheap power supply.

(3) Acquisition of land for putting np factories.

(4) Facility to import machinery from U. 8. A. and Germany,

(5) Assistance of technical personnel from abroad to put up tunnel furnaces
and erection of automatic machinery. ’

(6) Cheap transport for raw materials,
(7) Establishment of a central research centre by the Department of Industries.

113. Bricks.—The case of bricks in the group of pottery-ware specially calls for
attention as these would be required in large quantities for the various construction
schemes undertaken by the Government and private enterprise. Most of the present
production is centred in Kalyan in Thana District which supplies the needs of
building frade in Bombay. Quality of these bricks is such that they cannot ba
used without being plastered. If better qualities of clays are supplied for bricks,
more durable types of bricks can be manufactured and there would be a proportionata
saving in the cost of building. Itis, therefore, advisable to put up plants with modern
equipment produeing about 1 crere of bricks per annum as thers would be no
difficulty in finding ready markets for these, This recommendation is strengthened
by the fact that the region round about Bombay alone supplies about 10 crores
of bricks per year.
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UHAPTER VI

CEMENT AND CEMENT PRODUCTS.

- 114, General Considerations—The following are considered under this
section :— ‘

1. Portland Cement.
2. Cement Flooring Tiles.
3. Asbestos Cement Products.

4. Huwe Pipe Manufacture.

The history of cement production in India makes an interesting study laying bare
a8 it does the major economic forces governing a large scale industry. An industry
of comparatively recent origin, it reached a critical stage threatening its very
existence, due to the cut-throat competition between the two producing groups. -
The Tariff Board in its report on cement industry in 1925 recommended certain
grants for protection to the industry and it was only when the merger comprising
the Associated Cement Companies was effected thab things returned to normal.
8ince then the demand for cement kas been continuously increasing and the war
time needs of the Government have given an impetus towards raising the production -
eapacities of various cement factories in India.

Of the industries consuming cement, the Cement Flooring Tiles Industry has
developed in our country during the last 15 years. Formerly, practically all
fleoring tiles and articles of marble were imported from Italy. This rising industry
was faced with the situations created by conditions of war at ‘an early stage. It
suffered due to shortage of cement issued for civilian use, the drop in construction of
residential houses and general stoppage of building activity in the Province.
Difficulties of transpoxt of raw materials and finished goods also contributed to the
woes of the industry. The restricted imports of flooring tiles from abroad was the
only relieving feature in favour of this industry.

The other industry consuming ecement is the manufacture of asbestos cement
products such as sheets, roofing materials, pipes, etc. There is only one large
concern manufacturing asbestos cement goods in the Bombay Province viz.,
Messrs, Braithwait Asbestos Cement Co. Ltd., at Mulund.

115. Present Production in the Province.—There is at present no cement factory
within the British territory of the Province. Both the factories producing cement
are situated within limits, of Indian States, one at Dwarka and the other ab
Porbunder.

The following Table No. 15 gives an approximate idea about the production of
cement and the consumption of cement for products manufactured from it in 1943.
'These may be viewed in the light of the figures of all India production of cement
which attained the level of two million tons in 1943,
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TaBLE 13.

Figures for annual production
of cement products and
Name of Product. consumption of cement in the
consuming industries {in tons)
in the Province of Bombay.

1. Portland Cement (consumption in the Bombay 204,362
Province). :

8. Cement Flooring Tiles (Production) e 25,000

3. Asbestos Cement Products (Production) 48,750

4. Hume Pipes (Production) -~ .. 5,000

The production of cement tiles has fluctuated to a Jarge extent during the war
years. Some of the manufacturers had to stop production due to various difficulties
amongst which were the scarcity of cement and the difficulties of transport. The
annual production of asbestos cement products as such has remained practically
steady during the period 1940-43, the average being about 70,000 tons
of asbestos cement products. ‘ :

116. Factors Relative to Production.—

Portland Cement.—As is widely known the chief raw materials required in the
manufacture of high-grade Portland cement are limestone, clay and  gypsum.
The absence of a complete geological survey of the Province proves a handicap
in pronouncing accurate opinion regarding the possibilities of obtaining raw
materials in particular locations. From the information available to the
Sub-Committee there are definife indications that limestone and clay of good

- quality suitable for cement manufacture are available at some places in the

Province, particularly at Sevalia in Kaira District, North Gujarat, to the extent

that the present resources may last at least for 60 years on the basis of 200,000

tons of cement produced per annum.

Gypsum is not available in large quantities ; and it shall have to be imported
in the Province (recent investigations have proved workable deposits in the
Junagadh State in Kathiawar and in Cutch). Rajputana is likely to fulfill the
gypsum requirements of the industry. .

The power requirements for the new cement factories to be established in the
Province in Kaira District could be supplied by the Electric Grid System envisaged
to be installed shortly by the Government of Bombay between Ahmedabad and
Baroda. It is envisaged that High Tension Cable System of 22,000 KV will be
extended between the two terminal stations. The installation will be of the
magnitude of 30,000 KW. " This project would save the prospective party the cost
of installing a power plant of their own.

- Cement Flooring T'iles.—The main ditficulty that this new industry had to face
was the searcity of cement during recent years. With the plans to expand th
vement industry in India and to install new factories in the Bombay Province thie
shortage will no more be a limiting factor. Marble chips, marble powder an
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pigments were imported from abroad. During the war-period local marble has
been utilised for the manufacture, but better survey work and selection of marble
of fine quality will go a leng way in improving the quality of the flooring tiles
manufaetured from indigenous marble chips and powder.

Asbestos Cement Products—Cement required by the factory situated in Bombay
is at present brought from Central Provinces. If cement factories are established
in the Province it may be possible to utilise a portion of the production for the
manufacture of asbestos cement products. Asbestos fibres are imported from
abroad at present. ¥t may be possible to utilise indigenous asbestos if & survey is
made to obtain asbestos of good quality (long fibres) requisite for this purpose.

117.  Market Conditions and Factors Relutive to Offtake of Indigenous Profucts.~—

The cement requirements of Ahmedabad. and Gujarat markets are principally
supplied by the Lalkheri Works of The A. C. C.; and Bombay is supplied
with cement from the Shahbad Works 25 also by the Okha and Porbunder Cement
Works. The market for cement is likely to expand due to the increase in
construction of buildings, grand trunks roads, town commnunication road, ete., and
due to its larger use in the manufacture of cement fooring tiles, asbestos cement
and Hume pipes.

118. Analysis of Consumption.—The following table gives an approximate idea

of the allocation of consumption -of cement in different industries -—

3

" TaBLE 16. -

Consumi ption of Cement.

Cement consumed in 1943 as

Name of Industry. per figures supplied by the
manufacturers {in tons).

Construction of buildings, roads, ete, 228,607
Cement Flooring Tiles 25,000
Asbestos Cement Products .. 48,750
Hume Pipes 5,000

Total ... 307,367

119. * Scope and Possibilities of Expansion in Production.—The war-time demands

were responsible for an increase in production in India frem about 1,500,000 tons at
4 the b2z2iniing of war to about 2,000,000 tons at the peak period. Inspite of this
" demznd having ceased the requirements for construction of buildings, roads, bridges,
hydro-electric and irrigation worl are likely to increase the consumption of ¢ement
considerably. This general increase in consumption of cement in the country would
also affect this Provmce hene: it would be necessary to increase productmn of
cement to cope with this demand.
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The A.C.C. under their expansion programme intend to put up a cernent
factory at Sevalia with an anuual capacity of 100,000 tons which they hope
to enhance by another 100 per cent. at the completion of the  first stage.
They have received the sanction of Government of India to put up
a factory of 100,000 tons capacity at Porbunder. A new cement factory of an
equivalent capacity is being constructed in Jamnagar State ; and further a licence
has been granted to the A. C. C. for a factory to be installed at Port Veraval in
Junagadh State.

With the increased constructior of buildings the consumption of cement flooring
tiles will have to be stopped up thus utilising large quantities of cement in this
industry. A similar increase in the consumption of cement in the asbestos cement
products and Hume pipes manufacture is also envisaged in the coming years.

The annual consumption of cement in different constructional activities in the

coming five years is estimated to be as follows ;(—
Tons,

1. Construction of buildings, roads, bridges, hydro-electric 400,000
and irrigations works.

2. Cement flooring tiles e 50,000
3. Asbestos Cement Products .. 160,000
4. Hume Pipes Manufacture ... 10,000

Total ... 5,60,000

" 120. Location of Future Units of Production.—Even if the Province is called
upon to produce 400,000 tons of cement out of the total estimated requirements of
about 600,000 tons, there is still room for two more factories in the Province. Asto
the location of the proposed factories for the manufacture of cement several places
have already been selected by the manufacturers, In doing so they have examined
the quality of availible raw materials, availability of power or possibility
of producing their own power and transportatien facilities. Most suitable
locations appear to be: Porbunder, Port Veraval in Junagadh State,
Jamnagar State and Sevalia in Kaira District. (enerally each factory may produce
100,000 tons of cement per annum.

121. Target of future production—The target of production of cemens and
cement products (in terms of consumption of cement) for the coming five years may
be_fixed at about 600,000 tons per year as shown in the paragraph 119
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(HAPTER VII,

InepIBLE O1Ls, Soaps, PAINTS AND VARNISHES.

122. General.—The vegetable oil industry in India generally and in the Province
particul: xly, would form a very important section of the general industrial pattern
that is going to take shape in the immediate future. It will be correct to describe
the vegetable oil industry as one of the basic industries in the country and its
importacce is perhaps as great as either the textile industry, or the heavy chemicals
industry that are roing to develop here. This is in view of the fact that vegetable
oil industry would be the starting point for many other important industries that
are going to be developed in the future. Although it would have been in the fitness
of things to have considered the entire vegetable oil industry—both edible and
inedible oils—, in this Chapter the committee have considered only the inedible
oils and their various derivatives.

The sections considered in this Chapter are as follows :—
Section I.—Inedible Oils,
Section 2.—8oap Industry.
Section 3.—Paints, Varnishes, etc.
The opinion of this committee is that in the future planning the vegetable oil
industry should be considered on the basis of & basic industry and should be treated
a8 a large scale industry.

SECTION 1.
Inedible Qils.

123. General Considerations.—The comparatively higher percentage of acreage
lunder cultivation for oilseeds, the varied requirements of oils for industrial purposes
and the better facilities of internal transport and export of oilseeds make the oil-
seeds crushing an important industry in the Province. The crushing of seeds for
the extraction of 0il is done by methods ranging from the most primitive to
highly efficient mechanical processes. Only a small percentage of seeds is crushed
by ghanis. A major part is crushed by expellers. There is also an oil-extraction
plant installed in the Province. Various types of seeds such as groundnut, linseed,
rape and mustard, sesamum and safflower are used for crushing purposes; but in
this report attention is concentrated on the non-edible oilseeds most important of
which are castor seed, mowra seed and karanja seed. The production of oil from
edible seeds is discussed only in cases where these are also utilised for industrial

purposes,

124, Present Production.—The following table No. 17 gives the quantity of
non-edible oilseeds milled annually in the Province. The figures represent the
statistics supplied by the Agriculture Department, Government of Bombay.

TaBLg 17.
Beed. Quantity milled per year.
Tons,
Castor seed 22,300
. Mowra seed e 7,500
Linseed es . v . 6,000
Karanja seed v 500

Total ... 36,300
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Taking the percentage of oil extraction as 40, about 14,000 tons of oil from non-
edible oilseeds are normally produced every year. This quantity is entirely utilised
for non-edible and industrial purpeses. It Is important to note that oils derived
from many edible oilseeds and cocoanut are also utilised for industrial purposes.
Thus the total amount utilised for non-edible and industrial purposes, is more than
indicated above.

There is also an additional sourse of oil for inedible purposes in the form of * soap
stock ” produced in the neutralisation and refining of oils at “ Vavaspati ” fagtories.
The present availability and the estimated availability are shown in the following
table. The figures are arrived at on the basis of average 2 per cent. of “ Free Fatty
Acids ” present in the groundnut oil treated for refining.

' Present Estimated
Area. - availability.  availability.

Tons. Tons.
Bombay . . .. . . 2250 2,750
East Khandesh .. . . .. .. 185 281
Baroda State .s .. 313 313
Kathiawor _ . . . e 150 563

Gujarat s . e e .. Nl 125 -

L 4

Totul ,, 2,898 4,032

The following oil-bearing materials in addition to those mentioned above need
consideration ;—

Cotton-seed.—This seed has been long neglected, at least in this Province, inspite
of its abundance (380,000 tons annual production). The seed gives besides the oil,
vaiuable by-products as lint, hulls and protein-rich cake. The practice of feeding
whole cake is very wasteful and must be stopped. Cotton-seed oil technology has
been highly developed in the U.8.A. and there should be no difficulty in applying
1t here with suitable modifications. Refined cotton-seed oil is a good edible oil and
will also give a betier hydrogenated product. In case it does not find use as an
edible product, it can be used for soap-making with considerable advantage.

 Eardi (Sefffower)—This gives a good drying oil whick will supplement
linseed oil, :

Rape and mustard.~Recovery of oil from these varieties should be encouraged
as 1t can be suitably blended and modified to produce a lubricating oil from it,

Tallow and Bone-grease—If slaughter houses are going to exist in the Province,
efforts should be made to recover the fat from the animal matter and residues as
well as from hones that are collected at various places in the Province. Tallow

am_f‘ii bone grease are good soap-making fats. They may be also split to give fatty.
acias. )

_ Miscellaneous fats.—There are some valuable fats obtained from seeds which are
either not systematically collected or are not available in plenty, but which could
be cultivated. Only two instances are cited here.
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Pisa.—A forest product containing 90 per cent. lauric acid whicl is a valuable
raw material for synthetie textile auxiliaries.

Kolum butter.—A major source of stearic acid and for edible purposes.

125, Faclors Relative to Production.—As pointed out in the opening paragraph,
the pressing of oil from oilseeds is being done to a small extent by small ghanis put
yp in villages near the centres of production. Very large quantities of seeds are,
mEwever, crushed in big mills situated in towns and cities where the oilseeds are
transported. As the oil from non-edible seeds is utilised mostly for industrial
purposes, the extraction of oil by big mills situated in towns or cities where there is
a ready market for the oils has o distinet advantage :—

(1) Production of oil by the village ghani is disadvantageous from the view-
point of industrial economic considerations inasmuch as about more than 12 to 15
per cent. of the available oil will be left unexpelled. The mechanical expellers,
however, would leave only T to 8 per cent. of oil.

(2) Most of the oilcake will be utilised for agricultural purposes. As such it
will be very uneconomic to leave a very high percentage of oil in the oilcake residue.
This is in view of the fact that the residual oil (besides being wasted) is definitely
harmful to the soil if allowed to be retained by the oilcake.

(3) If the industry has to flourish, installation of oil extraction plants ab
suitable centres should be considered. By this process, it would be possible to
treat either inedible oilseeds or even the oilcake for extractien treatment. It must
be mentioned, however, that,oil to be used for edible purposes should be produced
either by ghanis or by expellers in view of the fact that there are prejudices against

- the use of edible oil produced by extraction process. Oils for inedible purposes
iymay be advantageously obtained by extraction. Generally, oilcakes may be
™ bandled by extraction to remove the oil retained in them. Tbe oil left behind by
this process in the cake is from 05 per cent. to 1°0 per cent. Such a cake would
be eminently suitable for purposes of developing mixed fertilizers, The fact that
oil obtained by this method will have to be refined before it is used for edible
purposes is not lost sight of, )
126. Present Consumption.—The following table 18 would indicate the extent
of usage of oils derived from edible oilseeds for industrial purposes in 1942-43 :—

TabLE 18.
Production of :
. Requirements for
Seeds. (in(t)(:ll:s) industrial purpeses.
1. Rapesn Musard .. .. Negligible ...
2, Sesamum 8,500 Negligible.
y* Linsced 2,000 2,700
4. Groundnu e e . 120,000 10,000 (for soap).

To this must be added the supply of non-edible oils which is entirely utilised for
industrial purposes.
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The consumption of oils in the two major industries viz., soap and paints and
varnishes, at their present stage of development is roughly 30,000 tons and 10,000
‘tons respectively.

127. Factors Relative to Off-take of Indigenous Products.—Some inedible vegetable
oils produced here will form important starting materials for and will be utilised to
a very wide extent in some of the important industries of the Province, such as :—

Soap industry.

Paints and Varnish industry.
Polymerised oils industry.
Lubricants industry.

Textile auxiliaries industry.
Leather industry.

It is, therefore, necessary that large amount of inedible cils should be produced.
It is estimated that the oils will be consumed as follows :— :

" Estimate of consumption in industries during the
Name of the Oil. coming b yoacs.

1. Castor Gil w. Textile Auxiliaries suoh as Turke;

Red Oil, eto. 10,000 tons.
Blended Iubricants e 5000 ,,
Medicinol and Miscellaneous L0000
Total ... 18000
9. Mowra Qil .. Soop Industry . 10,000 ,,
{On the basis of produoin,
about 60,000 tons of soap.
3. Linseed Oil .. D. B. Linseed OQil for Paints and
Varnishes ... 20,000 tons.
Lino'sum production end products of
Polymerised Linseed Oil e 10,000 "
Totﬂl s w.m "

4. Karania Oil .« Not important.

128. Recommendations and Target of Future Production—Other New Industries.—
:I‘he use of fats for soap, paints, varnishes, ete. is now quite common and must
increase. The technical processes are, bowever, changing very rapidly so as to give”
not only a better soap or & better varnish but also some newer types of products.
This rapid progress has been due to a clesr understanding of the composition of
various fats and of the application of new techniques in methods of processing.

-Bome of the new processes on which new industries can be based are the following :—
(1) Splitting of fats and distillation of fally acids.—There is always a marketd
for ategric, oleic and similar acids of technical and chemical qualities. The salts
of fatty acids and other derivatives are used as driers, germicide agents and
<omponents of lubricating greases, water-proofing agents, cosmetio preparations,
warnishes and paints.
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(2) High Pressure Hydrogenation.—Preparation of surface active and textile
auxiliary agents.

(3) Dehydration and isomerization of oils.—Drying oils from castoroil. A better
dryiog oil from linseed oil. ‘ _

(4) Solvent fractionation of oils,—

(6) Low temperature fractionation of oils.—Both these enable an oil to be
separated into an edible, s soap-making and a drying fraction.

As regards the location of future producirg units vegetsble oil fuctories havirg the
most modern equipment for the extracotion of oil should be corn’dered as likely
centres of production of inedible oils. No special irdication for the location of oil
extraction plant i3 necessary to be made.

As already steted large amounts of inedible oils would be required to implement
the scheme of industrislication in tke Provirce, Itie,therefore, receirary to meke
the Province as self-suflicientas possible in this respect. The Committee, therefore,
recommerd that improved methods of cultivation of oilrecds must ke introduced to
ensure the higher production per acre. It is alio the opinion of the Sub-Committ e,
that keepirg in raind the terget of planned production as suggested by the Com.
milttee, exporting of oilseeds or oils, to foreign countries would be an unwise
policy. .

- Further with the gradual irdustrielisation of hitherto beckwerd areas of the
Province the oil crushing induntry ern be sprecd over the arers of cultivation of oil
seeds and thus escape tke draw-backs of concentration in fiw areas.

Oil extraction units utilicirg eolvents may be encouraged to be put up by the
existieg oil factories in Bombay.

More usefu) studies in oil technology with a view to develop tke linoleum (oil cloth)
industry should be undett:ken.

129. Necw Processes.—The progrees of oil industry is not only in the direction of
manufecturivg new procducts, but in tke modification of a complete change of ihe
existirg plant end machinery. Tlkere is s distinot trerd tow:rds tke uce of conti-
nuous methods. Thus solvent extraction of oil cecds, rcfinirg exd Fydrogenation of

- oils, tosp manufecture, distillation of fatty acids, ete. are gradually changirg from
batch into continuoue operations.

130. Government's Part i Promoting the Oil Industry—The above description in
enough to indicate the very high level at which the oi! industry abroad is
_working. To achieve that level capita]l ard tecbniciars must be forthcoming in
large numbers. Cppital will be rezdily available if tke process and plant can be
demorstrated under workirg corditions. Sirce ministure ard pilot plants are
availeble without much difficulty, the first thicg Government reed to dois to
establish a pilot plant laboratory s nd keep the plants runuving over extended periods
with the help of a technically traired persorrel. Not orly immerse data of great
practical value will be available, but tte irductziclists will not nced any more
convinoing proof ard inducementa to start new industries.
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SECTION Ii.

Soap Industry.

131, General Considerations.—The production of soup has been carried out o)
= fairly large scale in the Province. Some of the most well-known factories of Indi
producing soap, like the Lever Bros., Ltd., Tata Oil Mills Co., Godrej Oil and Soaf
Co., and Swastik Oil Mills 1td., are located in Bombay. The production of soaf
in the Province has been an outcome of plurality of productsin recent years
Firstly the concentration of * Vanaspati’ industry has taken place in the Province
and the manufacture of soap hasmostly progressed asan adjunct of these oil mills,
This statement, however, does not preclude thefact that some soap factories have
grown independently in the Province.

Up to now the raw materials except oils, required for the manufacture of soap
were mostly imported into the Province. The high figure of the imports of caustie
soda and soda ash can be accounted for by this fact,

132, Present Production.—The available figures for toilet and laundry soap
production in the Province have been shown separately in the two tables given
below :—

7 TanLE 19.
Léundry Soap.—

] . . No. of Actual annual

Annusl production between factories. production
(in tons).

0 1,600 tons 2 325
1,000 3,000 -2 3,700
3,000 6,000 ,, - e e 2 9,800

Above 6,000 1 10,000
Total ... 7 23,915

In addition to the above factories there are small scale favtories mostly in Gujarat
and in Belgaum manufacturing soap by crude method. Thus the approximate
production of laundry soap in the Province may be estimated at 40,0600 tons per
year.

TABLE 20.

Production of Toilel Seap.—
. No. of Actual nn_mmi
Annual production between factories, production
{in tons),
0 400 tons 2 850
800 1200, 2 2,100
1,200 3,000 1 2,900
abovo 3,000 1 2,000

Total ... 3} R.050

Tle preduction of toilet soap thus is to the exteant of 9,000 tons per year.
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On the basis of the figures of release of caustic soda for the production o soap in
Bombay Province as supplied by the Chiemicals Directorate, Government of India,
the total production of sonp may be estimated between 45,600 tons to 50,000,
This is on the sssumption that the 3,600 tons of caustic soda released for this
purpose would give twelve times the production of soap. Itis furtherto be
borne in.mind that the distribution of caustic soda was strictly rationed apd was
roughly on the basis of 76 per cent. of the normal requirements of the soap
mgpufacturers.

133. Factors Relative to Production.—The soap industry in the Province could
be said to have a considerable development judged by normal standard. This
can also be seen from the fact that the location factor of soap industry in the
Province is as high as 82, This, however, should not be taken to mean that
there is no scope of development of this industry, in the Province. In fact more
recent developments in the technology of soap, more of up-to-date equipment
of manufacture and more rigorous control of the production line would have to
be the features of soap industry that would grow in the Province.

134. Market Conditions and Factors Relative to Off-take of Soap.—The following
table gives the conswmption of soap per head of the population in varicus countries

in normal years :—

TasLE 21.

» Lbs.
U.S.A. - v . 23
Holland .., 22
Denmark w20
Great Britain 18
Canada 17
Poland, Yugoslavia, Bulgaria each ae vee 4

Considering the present market conditions and the trend for patronising indigenous
production it would appear that the consumption of soap in the Province in the
coming five years could be taken as 6 Ibs. per annum, per capita. On population
basis this works out in round figures to about 56,000 tons of annual soap production

in the Province.

The production of soap by improved methods could be so cheap as to make the
finished product available at 3 as. per lb: while the present cost is about 8 annas

per Ib.

. 136. Figures and Approzimate Analysis of Consumption.—The production of
-goap in the Province has to cater for the following three consumers :—

(1) Domestic use.

(2) Laundry establishments,

(3) Textile industry.
The production of soap will have to flow these channels of consumption,
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136. Scope and Possibilities of Expansion in Production.—In view of the fact
that the oil industry in the Province has reached a high degzree of coaceatration,
large amount of soap stock would be available for the industry. As such the
* Vanaspati * factories located in the Province can be made the centres of soap-
industry. Again caustic soda factories are also being envisaged to be put up at-
suitable places such as Bombay city, Ahmedubad and places in Kathiawar.
These will act as feeder-centres supplying caustic soda to the neighbouring oil
mills, Both of these copsiderations present good possibilities of expansion of
this industry in the Province. .

137. Location of Future Producing Units.—As stated above the oil mills in the
Province would also be the ceatres of production of soap. Keeping this in mind
the following are suggested as suitable locations for the industry.

{a) Bombay
(b) Khandesh (Pachora)
(¢) Baroda

(d) Jamnagar

(¢) Porbunder.
138. Target of Future Production and Recommendations.—The target of production’

of soap in the Province during the coming five yeara could be recommended
as follows :—

Initial stages. Later stages.
1. Toilet soap 10,000 tons. 13,000 tonas.
2. Lauadry soap 50,000 ,, 80,000 ,,

Thess figures include only domestic consumption.

- In indicating these figures, reference has been made to the actual
proportion of consumption of toilet and laundry soap which works out to be
roughly 1: 8. :

The most economic unit of production of soap would be ~ 15-*ons per d-y ylent
bat it wauld appear that eccpt for the b gger concerns, other oil f..ctories weul
prefer 10-tons per day unit. 43

137, @lycerin-.—The prodiction of glycerine is sufficient to meet thr preecnt
demands of the Province and when necessary it would be exprrded, sryegrined, et
the important soap producing units. It is important 10 note that this Province can
export glycerine if necessary,
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SECTION III.

Paints and Varnishes.

140, General Considerations.—The production of paints and pigments in this
Provinee has been carried out by factories such as Goodlass Wall Litd., Holmes & Co,
They have been engaged in producing paints, chiefly wet paints by mixing pis ments
with media such as boiled linseed oil and other oils. Some of these are also produe-
ing varnishes. It must be pointed cut, however, thet in this Province no serious
attempts have been nade uptill now to establish a full-fledged paints and piy ments
industry, although there is quite a developed market and importent raw matericls
areavailablein the country. The following paints ars recommended to he preduced
in this Province :— '

(:) Dry colours and pigments including echres and barytes.
(¢) Paste paints.
(21} Mixed paints.
(#v) Enamel paints.
(v) Distempers.
(v} Solvents and other plasticizers.

141, Present Production.—Erom the figures available regarding the production
of paints and allied products, it is evident that the preduction is far behind the times,
Table No. 22 below gives the information regarding production by mlportant
factories in the Province :—

TaBLE 32.
Produstion in 1939 Production in 1943

{Cwta. ), (Uwis.),
Paste paints au,000 32,000

Mixed paints 23,000 100,000
Enamels 30 200
Varnshes 8,000 50,000
Negligible. Negligible,

Dry colours

142. Factors relalive to Production.—While considering the preduction of
materials related to paints and pigments, it can be stated that this Province is favour-
ably situated as regards raw materials which enter into production of the following

_types of mineral pigments:—
1. White pigments.
2. Yellow and orange pigments.
3. Green pigments.
4. Black pigments.

5. Lead pigments. |
Again the existing paint factoriesin the Province can be considered as suitable
centres of production of paints, in view of the fact that some of them are well equipped

Mo-1 Bk Qo 10—8
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for the production of double boiled linseed oil. Itissignificant to note that amongst
the factories producing paints in this province, there is no Indian concern. The
present factories ave all owned by foreign manufacturers. It will be correct to
state that these factories are not real production centres of paint inasmuch as they
import the necessary starting materials such as colours, pigments from their other
concerns in Europe and carry out mixing operations. It will be necessary to put
up » full-fledged paints industry in this Province. In order to bring about this the
common pigments will have to be manufactured by the factories producing paints.

From technical consideratiors, Bombay and places near about Bombay are well
situated as far as the availability of technical personnel and skilled labour to work in
the factories are concerned.

143. Market Conditions and Factors Relativeto Off-take of Indigenous I'roduc-
tion.—The off-take of various classes of paints in this Province has been quite
considerable and if this Province had well developed paints and pigments industry,
it would be able to cope with the daily increasing demands of these materials. To
give an idea of the extent of increase of these products a reference might be made to
the attached Table No. 23 which shows the importa of various kinds of paints in
British Indis during the years 1935-40.

Although the figures of paints and pigments shown in the table under reference are
relative to All-India imports, it can be suggested that Bombay, in view of its position
and technical advantages, can produce not only for its own consumption but can also
export a part of this production to other Provinces not so favourably situated.

14¢. Analysis of Consumplion.—It is needless to point out the various ways in
which these products would be utilised in the immediate future as far as this Province '
is concerned. These products would find use in the following :—

1. Internal and external decorations of modern buildings,
2. Engineering structures and in constructions of public utility,

3. Industrisl equipment.

~ The housing problem at present is very acute in the Province and a huge building
programme would be necessary to solve this problem satisfactorily. To meet the
requirements of this programme not only the existing factories would have to expand
their production, but new units would also have to be instalied at suitable placein
the Province.

1456. Target of Production and Recommendations.—The Sub-Committee consider

the expansion of the following types of paints and pigments as justified in view of
the possibilities ‘of increased consumption in future :—

White pigments.—These are at present manufactured at only one place in Indis,
in Calcutta area and the output is not sufficient to meet the requirements of the

country. Hence, any proposal to produce these pigmentsin Bombay should be
given every possible assistance by the Government.

Clrome pigments.—The production at present of this type of pigments is to the
extent of 700 tons per month. The industry in the Province is at present handi-
capped by the fact that many substitutes of chemicals have to be utilised in place
of basic chemicals. Facilities, therefore, should be given for the manufacture of the
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basic chemicals entering into production. The following “are recommended for
immediate expansion :—

1. Lemon yellow chrome.
2. Middle yellow chrome.
3. Orange chrome,

Pigment colours.—The chief raw material in the production of these pigments is
potassium ferro-cyaride which will have to be imported in the initial stages. The
advantage in this expansion of this industry lies in the fact that with the importa-
tion of this only material and a few others in small quantities, the requirements
of paints and ink in the Province can be sufficiently met.

Distempers.—Almost all the raw materials required for this industry are available
in areas near Bombay and manufacture of a high quality product is possible in the
Province. The industry at present suffers from keen competition of imported
products, which are manufactured by big financial combines abroad and which are
in a position to supply these products at comparatively cheap rates. Government
protection is, therefore, necessary to put this industry on a sound footing. Suitable
varieties of this product can be utilised not only in plastering walls but also on
asbestos sheets, metal wood, ete. Special varieties can also be prepared in the form
of dry powders soluble in water, which can kill bugs and insects, and thus would be
very useful in the post-war reconstruction programme.

Nitro-Cellulose paints,—These types of paints are useful for motor industry, in
railway departments, ete. ; but their manufacture requires a number of solvents
which are not at present available in India. If facilities could be offered in
making these solvents available to the manufacturing units, this industry could
flourish well in the post-war peried. For the products reviewed herein no targeta
could be suggested in view of the fact that a correct picture of consumption is not
available.

Mo-p By e 10—



TaBLE 23,

T4iBLE OF IMPORTS OF PAINTS AND PIGMENTS.

Quaatlty in Cwis. Co , ’ ) o Vaiuo in Rupoes.
Nome, . -
. 1635-36. 1936-37. 1937-35. 1038-80. 1939-10. 11035-36. 1936-37.  1u37-38. 1838-39. 1930-40,
Barytes . . 13,458 7,451 9,314 9,045 Co2t4 30,624 24,123 | 38,415 35,705 7,426
Parls blue ., - 18,206 15,041 17,705 S 15114 14,112 802,606 032,47}: 715,559 838,134 622,318
Graphite .- - 10,627 10,560 11,094 8,388 10,304 7 135,034 131,436 156,722 113,902 122,641
Gonulne dry red lead . 36,761 15,673 7,541 7,016 8,523 512,140 354,269 166,980 134,688 182,007
Reduced dry red lead .. 3,443 1,846 2,712 s 53 34,144' 20,850 16,341 8,101 1,100
Genulne white lead .. 12,665 13,589 8,209 7,164 5,500 255,402 273,170 203,481 158,806 144,540
Reduced dry white lead 911 66 9 Tz 4 14,387 760 537 310 152
Genulne molst white lead .. 3,084 2,782 1,004 649 2,575 au,s-;s- 65,178 54,626 19,305 83,712
Reducsd moist white lead .. 1,117 1,371 1,353 1,248 709 za.".’u 34,002 " 35,539 31,813 " 20871
. Dry lithophone. . . 23,318 2-9,661 37,045 31,280 46,218 227,964 266,136 ‘ 345,413 ‘287,527 330,511
White molst paints .. 4,842 758 181 390 330 86,842 12,975 3,197 8,383 8,065 .
Geguine dry Zine white .. 1,375 1,788 1,448 10,384 31,901 ° 27,137 - 36,474 31,414 151,087 521,906 .
Roduced dry Zinc white ,, 1,300 332 1,208 540 "em 15,843 » 6,262 . 13,735 Y 8,604
Genulne molst Zinc white ., 35,140 32,695 18,507 17,889 15,988 763,756 746,257 436,025 192,726 ‘ 126,183
Rogueed molst Zinc white .. 976 874 587 . 325 276 15,824 l12,‘263 oM 14105 . 7,583
Other sorts . 208275 237,854 161,724 142,818 154,205 5,034,751 5,137,060 | 5216810 4,549,907 5,365,887
Total .. 371,498 372,425 278,514 253212 ‘203,035 8,055,025 7,654,770 7.478,515 6,651,050 3,051,810'_

-
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CHAPTER VIIIL,

ErEcTro CEMIcAL INDUSTRIES,

SECTION 1.

General.

146. Power Costs.—The electro-chemical processes have been adopted on a
fairly large basis in the United States of America and many countries of Europe.
In this present survey the possibilities of exploiting electro-chemical processes’
in the Province of Boinbay have been examined. In so doing all the factors touching

the production of chemicals by the electro-chemical processes have been investigated.
taking into considerations the local conditions. '

In the group of industries that are dealt with in this section the electrical
energy must be looked upon as a raw material or commodity capable of promoting
certain types of reaction. In the economic analysis of any project envisaged to
be adopted in this Province, this energy will bave to be treated like any other
ftem of raw material. If the energy consumption is relatively large in proportion

to the total cost of production, the industry will have to be located at centres of
¢heap and plentiful power.

~ If the electrical. consumption is relatively small in comparison to total cost,
then other factors will determine location. Itis a well known fact that in other
countries where electro-chemical processes have been fully exploited the centres
of production are located near hydro-electric projects. A well known example
is of the Niagara Project where the easy availability of large quantities of cheap
power attracted a wide variety of electro-chemical industries. Thus, plants for
production of calcium carbide, ferro elloys, abrasives, chlorine, and caustic
soda areall situated near the Niagnra Project. In the present survey, the Committee
have been concerned to find if it was possible to put such industries in or near.
Bombay. In the post-war period the Bombay Government Grid Scheme is envisaged
to be installed and it isalso expected that with this Government Grid Scheme
and the Tata Hydro-Electrical project it would be convenient to establish electro-
chemical industries taking power from either of these sources in places such as
Kalyan, or Bhandardhara in the Nasik District, or Koyna near the Chiplun
Port. .

¢ With the completion of these programmes regarding the electri®. projects
ib may be possible to make power available to chemical industries at as low rates
as 015 annas per kwh. which would suit the establishment of electro-chemical
industries in the Province. Asagainst the policy of buying electric power for the
electro-chemical industry may also be considered the possibility of generating power
by the industry itself by using coal or fuel oil. By the installation of steam turbines
for producing such power and utilising low pressure steam for chemical processes
it would be possible to divide the cost of raising steamn between the generation
of power and the generation of processed steam.

147, Availability of Raw Materials.—With regard to the electvo-chemical
industries recommended by this survey to be installed in Bombay Province it may
be generally stated that all the necessary raw materiala of the requisite quality
and in required quantity will be easily made available at the respective places
of the various industries considered here. This factor of raw materials, therefore,
would appear to be quite favourable and in the intarest of the industries considered
here-below, ) :
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148. Markets.—The products of the various chemical industries recommended
in this Provincial survey will find an easy market both in the Province, in
the neighbouring States and in other Provinces of the country. Bombay being
the centre of a rail road system asalso & system of sca freight it would be quite
possible to find easy and suitable outlets for the various products envisaged
to be manufactured by the electro-chemical industries. -

149, The Industries specially recommended for Bombay Provinces.—The following
industries are specially mentioned for the immediate consideration of the Govern-
ment of Bombay so that the installations may be encouraged in the post-war period
in this Province. The Committee have considered the possibilities of pufting
up calcium carbide industry in the Province. At the present stage, factors
vegarding powers, raw materials, location, ete., are not favourable to this industry.

SECTION II.

Aluminium Industry.

150. General Considerations.—The Province of Bombay has excellent deposits
of bauxite particularly situated near Belgaum, a5 well 2s in Thana District and in
Kaira District. Theee deposits can be expleited for the production of aluminium
in the Province.

The trend in the world production of aluminium can be best expressed by the
following table :—

TaBLE 24,
Year. Quantity produced. Remarks. ‘
1935 . 250,000 tons. Generally supplied 756 per cent. of
: the total produetions.
1938 v 600,000 tons. The production has increased consides

rably since 1938 on 2ccount of the
impetus given to this industry by
war,

Regarding the above it is significant to note that to-day Canada leads the production
‘of aluminium (after the {all of Germany) in spite of the fact that that country
has no workable deposits of bauxite and gets its ores from South America.

151. Figures of Present Production—The present production of aluminium
in India is summarised in the following table :—

- TanLE 25.

Name of the Company. Estimated oapacity

of production. Aotual production.

e

The Indien Aluminium Co. Ltd. (1937) - 2,600 tons, 1,700 tons in the

year 1943,
The Aluminium Corp. of India. (Factory at Asansol) 3,000 tons. 1,000 tons,
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152. Factors related to Production of Aluminium.—The Province of Bombay
has the advantage of having hydro-electrical power which would be available
at cheap rates for the production of aluminium. The availability of good quality
of bauxite in the same region as that served by the hydro-electrical system adds
considerably to the advantage of locating the industry in the Provinoe.

153. Markei conditions and Factors relative to Off-take of Products.—The following
Table No. 26 shows the consumption of aluminium in India as revealed by its imports
into the country :— '

TaBLE 26,

Year, Quantity in fons.  Value i}r;&ln.khs of
1926-27 ) ‘ 4,861 05+09
1927-28 - 6,744 118-51
1928-29 6,330 107:75
1929-30 8,551 14235
1930-31 6,417 100+63
1931-32 B 1,971 20466
1922-33 1,218 22418
1933-34 1,974 32:59
1934-36 2,628 - 3822
1935-36 3,175 ) 45+11

The maximum consumption shown by the tables has reached a level of almost
9,000 tons per year in 1930. Thereafter the drop shown by the table could be
attributed to the decline in the prices of copper and brass vessels which flooded
the markets outclassing the nse of aluminium cooking utensils.

In the days to come, this metal is going to play an important role in the manu-
facture of alloys used in the aircraft industry as well as in the manufaciure of parts
for railway rolling stock and other mechanical parts. In view: of these the demand
for aluminium in India is likely to rize, axd it is reasorcble to fix up the target of
producing 20,000 tons of aluminium for the whole of India. Bombay Province
can look forward to putting up a factory producipg and marketing at least 3,000
tons of aluminium per year.

154. Analysis of Consumgtion.—Amongst the variety of aluminivm gocds
manufactured from semies domestic aluminium utensils are the most important.
During the war due to the restricted imports furnaces were installed to meit and
refine the scrap and the metal produced was processed into sheets and circles in
rolling mills, The production of domestic utensils alse got an impetus during the
war years. As a result of this the industries consuming saluminium are well
established both as regards the rolling of sheets and circles and the menufacture
of aluminium utensils, A number of these concerns are located in the Bombay
Province, and would be able to consume the aluminium proposed to be produced
in the Province.
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185. Scope und Possibilities of future Production.—Keeping this project for
the Province of Bombay in view, the Committee would recommend to put up
a plant for the manufacture of 10 tons of metallic aluminiumn per working
day. In making this suggestion the Committee have considered the factors

concerning :—

{£) Availability of raw materials.
(it) Availability of processing chemirals.
(273) Electrical energy in post-war period.
(iv) Buitable site.
(v) Marketing possibilities.
{vi) The general prospects and prosperity of the industry.

The Raw Materials.—The important raw materials necessary for the production
of metallic aluminium are :—

Bauxite.
Coke.

Cosl-tar pitch.
Cryolite.

Caustic soda,

The Committee are of the opinion that sll these materials except cryolite will
be available in plenty at or nearabout Bombay. The possibilities of getting cheap
raw materials of the requisite quslity have been examined here-below :—

(1) Bauxite—1f the Government of Bonibay decide to permnit the installation
* of aluminium factory in the Province, there is admirably suited source of raw
material for thisindustry. Itissituated in the Thana District on the Tungar Hill
- about 30 miles from the city of Bombay. This would provide all the requisite
. bauxite for the aluminium factory to be placed nearabout. It has been estimated
- that this hill has about 140 acres of bauxite, and the estimates show that about
. 750,000 tops of bauxite suitable for aluminium production will be available. At
- the rate of 12,000 tons of bauxite requisite for produeing 3,000 tons of aluminium
this source of bauxite would last at least for 60 years. This would reveal that on’
this basis a suitable site near Bombay, would be the ideal situation for putting up
the factory proper. The quality of bauxite avatlable has been found suitable and
after purification of alumina obtained from representativesamples, this bauxite
showed 99-34 per cent. Al:Q, content. :

Over and above, the other advantages such as availability of hydro-electrical

. power, shipping facilities and the availability of large quantity of water, Bombay.
Province has the further advantage of having bauxite deposit located in the same

. region. Bauxite deposits in Belgaum District and near Koyna, where hydro-
- electrical power is proposed to develop will slso form suitable raw material,
. A thorough prospecting of these deposits will have to be undertaken before a final
decision is made for the location of a plant. - ‘
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. (2} Fuel—This industry will require large quantities of fuel. In this particular
suggestion regarding putting up the factory to utiliso Tungar Bauxite, the Bayer
Fracess for the production of alumina will have to be used. Bombay being
& port, as also a site suggested for- this industry being easily approached by country-
crafts, coal would be available for the industry.  Similarly, coke and furnace oil
for drying bauxite could be conveniently reached to the factory. It has been
Xestimated that per 1 ton of aluminium produced, 4'5 tons of coal, 08 ton of coke
and 05 ton of furnace oil will be required. - The normal prices for these wmaterials
are such that their price will not materially affect the cost of production. From
this view point also the situation of a factory near about Bombay or near Chiplun
would be a very convenient factor. :

. (3) Coke and Coal-tar pitch.—Coke and conl-tar pitch will be required for the
production of electrode requisites in the aluminium industry. All these materials
will be easily available from the Burma Qil Co., Ltd., now that normal conditions
are slowly returning. The total cost of all these materials as delivered at the
factory will not exceed Rs. 30 per ton. This figure compares quite favourably
with the price obtaining in foreign countries where aluminium has been
manufactured. Coal-tar pitch suitable for electrodes will be available in the
Province itself when a suitable wood distillation plant as envisaged in this survey
is installed at a place like Billimora or in North Kanara quite near Bombay.

(4) Cryolite—Cryolite which is the chief constituent of the electrolyte for
dissolving alumina is the only material which must be imported from countries
like Greenland. The imported price of refined eryolite will be quite favourable
if the Government of India would allow the imports of this materinl fiee of duty.

_ The Provincial Government will have to approach the Central Government for such
Joncessions in the interest of the industry.

(6) Coustic soda.—This country had been importing caustic soda. Ever since
1943, however, India hds gone inte production of this chemical and this Province
itself, as envisaged by the present survey will have factories producing caustic
soda. If as suggested in Chapter II the caustic soda factory for the Province of
Bombay is installed in Bombay, it is reasonable to suggest that caustic soda will
be available at a fairly low price for this industry. The concentration of heavy
chemicals industty, and the electro-chemical industries near about Kalyan is
calculated to bring about not only easy distribution of chemicals to consuming
industries, but such distribution will be to the mutual advantage of these industries
as far as cost and convenience are concerned.

Constderations regarding Electrical Energy.—Electrical energy will be consumed
to a very large extent. Estimates show that 18,000 to 21,000 kw. per ton of
aluminium will be consumed, Electrical energy, therefore, forms a very important
single item controlling the cost of production of aluminium. Tt is, therefore, very
necessary that plenty of cheap cleotrical power should be made availuble
continually to the plant producing metallic aluminium. This will be achieved if
the Koyna scheme comes into existence at an carly date, Jt has been envisaged
in the scheme that it will start with an initial installation for producing 40,000 kw.
¥This installation will meet the requirements of the aluminimn industry in
Bombay. g

Further with regard to the above it can be stated that in the programme'
of expansion, the Tata Hydro-Electrical Power Scheme would be in a position to.
supply electrical energy at quite reasonable rates. The cost of such power should
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be about 010 to 0'15 as, per kw. The power may be bought from the Tata
Hydro-Electrical Power Supply Co., Litd.,, or from the Bombay Government
Grid. If it is to be bought from Tatas it may be recommended that the Government
of Bowmbay may approach the Tata Hydro-Electrical Power Supply Co., Ltd.,
with the proposai so that it may be possible in good time to complete the
arrangements for the supply of electrical power.

r

Alternatively the Grid System as envisaged by the Government of Bombay for™
the supply of electrical energy may also contemplate measures” which would
facilitate the supply of electrical energy as discussed above. The installation of
such a factory should be taken into consideration by the authorities while making
provisions for the project.

156. Location of the Factory—In suggesting the site for the aluminium
foctory which may be put up in the Province of Bombay, factors regarding raw
materials, continunous supply of fresh water, trahsport facilities, cheap labour, easy
availability of power and all relevant factors have been considered. In view of
this the most suitable site which can be suggested is near Kalyan on the River
Ulhas. This site has the following advantages :-— )

1. Large amount of bauxite near about.

2, Fresh water in the Ulhas River,

3. The rail road and water transport facilities.

4. Availability of processing chemicals such as caustic soda.

Although in many aluminium producing countries the general practice is to
locate the alumina producing and reducing plants at separate suitable places, in
the present case it can be suggested that both the units, viz. alumina producing and
metal producing sections may be placed pari pasu. This suggestion is, howeve
to be examined from all view points when the detailed scheme is prepared for the
installation of an aluminium factory in Borabay Province.

1587. Target of Production and Recommendations—In view of what has
preceded above it is suggested that if a factory producing 10 tons of metallic
aluminium per working day be established in Bombay bright prospects could be
held out reasonably to the prospective financiers. It is, therefore, suggested that
the plans for the intallation of an aluminium factory be taken up by the Government
of Bombay, on the following lines —

(i) To provide for 10,000 kw. at 0°10 to 0:15 as. per kw.

(i) To make available facilities which may be required by the maaufacturer in
establishing the industry. ‘

SECTION L
Other Chemicals Depending upon VElectr-o~Chemical applications, -
In this section the production of hydrogen ;;eroxide is considered.

158. General Considerations.—Hydrogen peroxide is manufactured by thag
electroc-hemical process by electrolysing a solution of dilute sulphuric acid and
distilling the resulting solution of per suiphuric acid under vacuum. The process
does not require any special raw materials except small quantities of sulphuric acid.
The main requirement js the electrical power. It is considered suitable to put
up a plant for hydrogen peroxide in conjunction with other electro-chemical
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159, Present Production and Factors relating to Production.—No hydrogen
‘peroxide is being manufactured in the Province by the electro-chemical process.

If hydrogen peroxide i3 produced -electrolytically at a centre where -electrie
power is cheaply available, it might be possible to produce it 2t & cheap rate so as.
to be able to find marlkets for it

160. Consumption of Hydrogen Peroride—The present consumption of
hydrogen peroxide is very low as 1t is not being manufactured to any considerable
extent, but with larger productions at economical rates, the material can find its
own market as is shown by its import during normal times for bleaching of cloth
and for special bleaching processes,

161, Futwre Possibility of Production.—It is envisaged that it would be
possible to find a market for about 500 tons of hydrogen peroxide per year during
the coming 5 years. The target for manufacture of hydrogen peroxide is, therefore,
fixed at 500 tons of 120 volume hydrogen peroxide per year. This would require
a daily consumption of about 27,000 K.W.H. of electrical energy Thus, it will be
conveniently located at a site where cheap electrical power is available and where
there is already en arrangement for converting A.C. power to direct curreat.
_These conditions would be satisfied at an industrial concern which js already
manufacturing electro-chemicals,
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" CHAPTER IX.
PrasTIics INDUSTRY,

162, General Considerations.~The following are considered in this section :—

1. Phenol-formaldehyde plastics.
2, Amino-formaldehyde plastics.
3. Cellulose Acetate and Nitrate.
4. Natural plasties—Casein, Shellac.

- Plastics have come to be used in every day life in the form of utility articles
as well as mechanical and electric parts. They are also used in various industries
such as radio, automobile and aircraft industries. These various types of plastics
enumerated above have different utility according to their properties. Phenol-
formaldehyde type has been replaced to a considerable extent by the amino- -
formaldehyde plastics and the cellulose plastics in the manufacture of transparent
and delicate articles. However, the use of phenol-formaldehyde will continue -
because of its chespness in the manufacture of utility goods as well as mechanical
and electric parts. Cellulose acetate and nitrate plastics find a large use in the
manufacture of photographic and motion films and to a lesser extent in cellulose-
ware and injection moulded eellulose acetate articles. These plastios also find
& use in the menufacture of paint basis, sheets of the cellophane type and in the
synthetic fibre industry.

Natural plastic shellac finds an important use in the manufacture of gramophone
records. :

-
163. Present Production—Only a very small quantity of the synthetich
moulding powder is being made in the Province. This is of the phenol-formaldehyde
type and the manufacture consists of mixing imported phenol and formaldehyde
with indigenous wood flour. The present mixing capacity is 100 tons per year.

The installed capacity is for a production of 600 tons of moulding powder
annually, : -

Regarding the natural plastics the casein is manufactured locally in the
Province whereas shellac is being imported from outside the Province. The total
figures of production of casein in the Province are not available but a rough estimate
may be made from the quantity of casein transported from the largest casein
producing eentre Anand. For the year 1943 this quantity was 3,062 tons,

164.  Factors relative to Production.~—The industry of moulding plastic wares
from jmported moulding powders has developed recently in India. Bombay is
the largest centre for this moulding industry. The manufacture of moulding
powders has not yet developed in our country because of the recent installation
of the moulding mdustry as well as the immature state of our chemical industry
which supplies the raw materials used in the manufacture of moulding powders.
The present requirements of moulding powder are being met by imports from
U.K. and U. 8. A. but with the expansion of our chemical industries and the
consequent availability of cheap raw materials it should be possible at an earlyy’
stage to manufacture all the required monlding powders locally.

Of the matural plastics, casein is manufactured locally mostly by the acid
Pprocess and not by the rennet process from skimmed milk obtained from dairies
manufacturing butter. According to the consumers the quality of this casein is
unsuitable because of its lack of uniformity. :
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165. Market Conditions and Factors Relative to Off-take of Indigenous
Products,—The moulding industry is at present in an early stage of development and
it is envisaged that the suitable increase in the consumption of moulding powders
will occur in the coming years. Practically all the present requirements are met
by imported moulding powders and hence it would be possible to find an easy
market for the indigenous products, provided it is manufactured at competitive
rates and of the required quality.

The existing film industry consmmnes an amount of raw films sufficient enough
to justify the establishinent of the Cellulose-nitrate industry. The industries
consuming Cellulose-zcetate for films, fibres, lacquer base and. plastic goods are yet

in a state of development and are Jikely to be consumers of a large amount of this
material. :

166. Figures of Comsumption—The following table gives the figures of

consumption of moulding powders at present and the estimated consumption
according to the data supplied by the moulders of plastic goods :—

TaBLE 27.
: Estimated anmmi
Name of Plastic Present apnual con. consumption for 104647

material, sumption{in tors}, accordirg 1o the data

: from manufacturers.
1. PhenolFormaldehyde .- .. : 3560 900
“2. Amino Formaldehyde i 100 300
3. Cellulose nitrate and acetate .. Smagliquantity . ) 100
4, Casein . .. 50 100
5. Shellac R . . 26 . 26

The above fizures represent the estimates made by the present manufacturers
for 1946-47 on the basis of the moulding machinery installed by them and available
immediately in view of the imports ordered out. The consumption of moulding
powders for coming five years according to the envisaged development of plastic
industries with its consuming industries would be much higher than that estimated
by the manufacturers. :

167. Scope and Possibilities of Expansion in Production.—

(i) Phenol Formaldehyde.—The production consists of the manufacture of the
raw materials phenol formaldehyde and the manufacture of moulding powder
by mixing the chemicals with filler material such as wood flour or soyabean
meal and other chemicals. The production of phenol in the province is already
being contemplated by manufacturers of electrolytic caustic soda and chlorine
by chlorobenzene method.

Formaldehyde forms a raw material for plastics of the phenol formaldehyde
type, the amino-formaldehyde type as well as the casein type. It aleo finds other
-use in the form of methyl aleohol obtained as one of the products of the hard
-waod Aistillation industry or by the direct synthesis. '



o4

(ii) Amino-formaldehyde.—The raw materizls required are urea or thioure
and formaldehyde. Urea may be produced from ammonia by fixation of nitroges
* whieh is already recommended as one of the industries that may be developed b
the Province. Wood pulp or wood flour of uniform consistency or minera
materials may be utilised as filler materials. )

(iii) Cellulose acetate.—The raw materials required are cotton linters, aceti
acid, acetic anhydride and sulphuric acid. Acetic acid and anhydride will b
available at cheaper rates when the manufacture of these materials is undertaker
on a large scale. The other raw materials are available locally. :

(iv) Cellulose mitrate—All the raw materials required in the production ar
available locally and are likely to be available at more economical prices witl
the contemplated reorganisation and expansion of the provinciil industries.

On the assurnption of about 75 full length feature films and 150 short films pe:
year produced in the area in which raw films could be supplied by the Provine:
of Bombay with an average of 20 copies for each of the full length features anc
50 copies for the shorts, the requirements of raw films would be nearly 50,000,00(
feet per year. The photographic films may be included in this consumption as they
form a minor percentage compared to motion films. The consumption of cellulose
nitrate on the above assumption in this industry would be about 100 tons pe!

eal.
Y (v) Casein and shellac.—Large quantities of these raw materials are available
from the natural resources on hand and the utilisation of this plastic raw materia
requires the manufacture of both these products on an economical scale and t«
a standard of quality which would suit the manufacturers of plastic goods.

168. Location of Future Units of Production—The manufacture of moulding
powders may suitably be undertaken in the city of Bombay or suburbs as the chief
requirements for this industry are heavy chemicals which are menufactured tc
a large extent in Bombay. The existing moulding industry already established
in Bombay could be supplied easily with the required moulding powders if they are
manufactured locally.

The availability of trained labour and other industrial and busines:
Sacilitics would be additional advsntages available in Bombay.

169. Target of Production.—~The following table gives the target of
production of plastic moulding powders for the coming five years in consideratior
of the expected expansion in the consuming industries. Colurn 3 indicates the
requirements of raw materials for each of the moulding powders,

Tanre 28,

Annuslrequirements of raw materialg

Target of for the proposed tarzet

Name of the Plastie annual production

{in tons) Name of raw Quantity
material (in tons)
1. Phenol-formaldehyde .. 1,500 Phenol .. e 627 -

- Formaldehyde . 405

' Wood Flour e . 780

Sulphuric Acid . v 2

Hexamethyl Tetramine .. &6

Pigment . v 19

Calcium Stearate .. . i¢




Annualrequirements of raw materin’s
forthe proposed target

Target of
Name of the Plastic annual produotion
{in tons)
Name of raw Quantity
material {in tons)

2. Amino-formaldehyde .. 600 Urea . . 252
Formaldehyde .. 252
Woed pulp or wood flour . 240
Curing agents dye—lubricant .., 1

3. Cellulose acetate . 300 Cotton Linters . . 210
Acetic anhydride .. . 600
Acetic Acid . .- 975
Sulphuric Acid .- . 30

4, Cellulosenitrate e 300 Cotton Linters .. .- 180
Nitric Acid (1009%) .. . 300
Sulphurie Acid (100%) e 150

5. Casein ) .. cean Casein . .
Formaldehyde . .

Figurea not

Caustic Soda e .- availabie,
Sodivm Sulphide .. )

6. Shellac . . s Shellac . 1 .

Figures not
Carbon black . . ! available.
clay and copal. J

170. Recommendations.—The following recommendations are made for the
establishment of this new industry in the Province :—

{1) All help required by the manufacturers in establishing the industry may
be made available by the Government.,

(ii) Facilitics must be made available for the import of manufacturing
machinery for the development of the industries manufacturing the raw
materials as well as the moulding powder industry.

(iif) In the earlicr stages it may be neccssary to protect the new indust
by restricting the imports from abroad or by the introduction of Turiff dutics
on imported material.
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Information regardivg manufacture of Plastics.

Econo-

No. of Consumption in tons
. factories per year Source Price mically ,
Plastio Rew using ofraw of raw allowable Varietiee of arti- Remarks,
Material the raw _ mate- ma- price cles manufpotured,
mate- . ~ rinl teri.. of raw . .
rial 1946 1948.47 estimated al material .
1. Celluloid e - 2 Nil .. 12tonstubing. U.K. ., 510 shillings 5sh., .. Bangles,soap boxes, Nomanufacture during 1945-
perlb. umbrelle  hand- 46 because of lack of raw

2, Shellac

L. 1 Shellae 26 tons, Shellao 28 tons, Local

Clay 34‘'tons. Clay 34 tous,

les, ete,

«» ShellacRs.80/90 Rs.18/20  Gramophone
per bag. per bag. records, '

materials. As yet no im-
ports of celluloid sheets or

" tubing have been possible.

The manufacturers are in-
terested in expansion of
the industry by importing
machinery for thermoplas-
tic moulding powders.

Prices of raw materials roze

gradually and the quality
deteriorated. The filler
materizl was originally im-
ported from JFapan under
the name of Stone Powder.
Due tostoppage of import
of this material, clays

- and powdered. sca-shells

wore locally prosured. The
imported ~material was
more suitable because of
its cheapness” and low
density’v ‘
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Lot e g ™

3. Quseln -

4.

b,

Casein Glue ..

Pheno!  Formal-
dehyde  Urea
Formsldehyde
Cellulose Ace-

-1

24 tons -

Glue 1 ton,
Lao 1 ton.
Timber 130 tons,

448 bons

48 tons

1,136 tons

oy

Local

Local

U.
0.8, A
& looal,

K-:

»

. "Re. 1,000-2,000

per bag.

Buttons,  Sheets,
tubes, rodas.

Frames and other
moulding.

Imported Re.1/ 8as. to Radio knobs, tele-

Looal Re. 1/14
to R, 2/lb.

160 as.

phone blocks tele-
phone fuse panels,
toilet articles, do-
mestic articles,
bottle cape,
statiopery  arti-
cles,

Raw material  obtained
locally is mostly prepared
by the Acid process and
the quality is not uniform.
The prices have been in-
creasing gradueaily during
recent months. In Febru-
ary 1946 the price was
Ras. 1,015/ton, whereas in
April 1948 it was
R, 2,036/ton.

Raw material mainly ueed is
phenol-formaldehyde and
to a lesser extent urea
formaldehyde. The con-
sumption of cellulose ace-
tate is very low as yet.
There is only one concern
dealingin the manufacture
of Moulding Powder, The
phenol-formaldehyde moul-
ding mixture is pre-
pared from imported phe-
nol-formaldehyde and in-
digenour wood flour. The
manufacture of Moulding
Powder from basic raw
materials has not yet been
undertaken by any manu-
facturer.

8
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-CHAPTER X.
GENERAL RECOMMENDATIONS AND SUMMARY OF THE REPORT
SECTION &
General Recommendations.

The following general recommendations are made by the Committee for the
consideration of the Provincial Government.

(1) It is recommended that the Geological survey and forest survey of the resources
enfering into the chemical industry should be underiaken by the Government,

This recommendetion has been made in view of the fact that the chemical
industry of the Province should develop according to a fixed programme. It will
be, therefore, essential and important to find out how far chemical industry in the
Provinge can utilise the mineral resources and the raw materials available here,
In order to ascertain such sources fairly aceurately, not only a geological survey
will have to be undertaken but it will be necessary to carry out extensive
prospecting of the mineral resources. This prospecting would include the followiny
investigations \— :

(a) Location of wineral resources ; particularly the following :—
(1) Bauxite.
(2} Gypsum.
(3) Barytes.
(4) Lead, zinc, copper and tin ores.
(5) Ochres and coloured earths.
(6) Silica deposits suitable for glass industry.
(7) Clay deposits suitable for pottery industry.
{8) Asbestos,
(9) Mica.
(10) Felspar.
(11} Kayanite,
(6) The extent of mineral deposits both in ares and depth.

(c) Total quantities of each mineral available if used .in certain
quantitles per year.

{4) Quality and suitability of mineral resources for particular chemical
industries, T

8o far no such [_)rospecting has heen undertaken either by the Centra! Govemn-
ment or the Provincial Governmnent as far as the mineral resources of the Province
are concerned. Absence of any authoritative information on the lines mentioned

above was a serious handicap in the work of the present Committee in the matter
of providing accurate figures of available raw materials, .
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A similar prospecting of forest resources entering into chemical industry shouid
also be undertaken. Absence of authoritative information regarding the forest
.regources has seriously handicapped the Committee in the matter of making any
definite remarks regarding the availability of hard wood and bamboo resources of
the forests of the Province which are raw materials for industries such as paper,
jroyon etc. Repeated inquiries from the Committes to the Forest Depart-
ment Officers remained unfroitful. It would appear the Department had no
information required by the Committee. It is, therefore, absolutely necessary that
the Forest Department maintain useful records which could be pressed into service
of the public. This could be only done if there was a proper survey of the forest
resources made and records maintained with the particular object in mind.
Such records should be easily available to the prospective industrialists. This
suggestion bas been made in view of the fact that even a Committes appointed by
the Government of Bombay found it difficult to get the information wanted.

{2) 1t is recommended that more intimate contacts beiween the chemical Research
Laboratories of the Province and the indusirialists should be established in the
interests of progress of the indusiry in the Pravince.

The Committes have found during their investigations that most of the existing
factories producing chemicals and chemical products lack proper technical guidance.
They have been following methods of production which have been found inefficient
and uneconomic. ' Tn chemica) industry, more than in any other industry, the
element of obsolescence plays an important part. On account of doily progress
being made in the field of chemical engineering, processes and equipment become
obsolete overnight. For example, an electrolytio cell which may have been quite
efficient might get inefficient overnight when viewed in comparison with & newer

e of cell. It is on account of this factor that the producers have to be wide awake
to the up-to-date researches and discoveries ; such a desirable condition would not
ensue unless a more intimate contact existed between the research institutions
and industrialists, It is, therefore, recommended that such a contact be established
by publishing facts and figures regarding chemical industry and inviting
industrialists to get interested in the latest advances in the field of chemical industry.
This activity can perhaps be undertaken by the research institutions of the
Provinee and preferably by the Industrial Research Laboratories of the Departinent
of Industries of the Government of Bombay. To find out the ways and means of
achieving this object will be within the scope of a special committes which may
be appointed by the Government of Bombay.

(3) It is recommendod ihat a ‘‘Permanent Provincial Advisory Committes for
Chemical Indusiries * be appoinied by the Government of Bombay.

From what has preceded in the previous pages wherein an extensive programme
of industrialisation of the Province has been indicated, it would appear thet the
installation of chemicnl industries in the Province would necessitate a day-to-day
examination of the problems and factors relative to chemical industry. The
handling of such factors, problemns and investizations may be profitably left to the
Provincial Advisory Committee recommended above. Similar committees exist
3 countries where chemica! ndustries have doveloped on s planned basis, The
views of the present Comniittee regarding such a body are outlined as follows :-—

(@) Scope.~—The permanent Provincial Advisory Committee for chemical
industry should have the following scope :—
{i) To lay down the general policy of chemical industries in the light
of the present report.
M Bk Qo 10—7q '
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(i) To plan in detail for the various chemical industries in the
Province and to advise the Government that such a plan shall be
implemented in the best interests of the industrial pattern of the Province. -

(iii) To examine proposals and projects submitted by various
industrialists to put up factories or centres of production in the Province
and to advise the Government if such and such a project would work in
the best interests of the industrial economy of the Province,

(iv) To co-opt from time to time technical experts subject to the
approval of the Government to help the Committee in deciding the merits
of the projects submitted to it by the Governinent, :

{v) To find ways and means to establish contact between the technical
and science institutions and industrialists so as to bring about efficiency
and  economy in chemical production throughout the Province.

(vi) To establish representation in the all-India bodies, such as the
National Planning Committee, concerned with the planning of industry
“in the country and to coordinate the activities of the chemical industry
in the Province with & view to bring about a common basis of planning for
industry.

(b} Composition of the Committee,.—Keeping in view the ecope outlined
above, and its importance relative to the process of industrialisation m the
Province, the composition {of the Committee is suggested on the following
lines :— ‘

(i) Chairman—An unofficial person having an extensive experience™
of economics and management of chemical industry of the Province.

(i) Unofficial nominee of the Minister-in-Charge of industries from.
amongst the members of the Provincial Legislature.

_ (il) Representative of the Bombay Province Chemical Manufacturers
Association. '

(iv) The Director of Industries of the Government of Bombay.

(v) A technical expert having varied experience of planning for
chemical industry and erection of plants producing heavy chemicals.

(vi) Director of the Bombay University Department of Technology.

(vii) Representative of glass and ceramics industry.

(viii) A representative of Royal Institute of Science, Bombay.

(ix) Secrelary—Industrial Chemist with the Department of Industries,

Government of Bombay.
SECTION II

Summary of Report.
L. Sulphuric Acid and its Derivatives,

(i) Raw Materials.—Raw sulphur will have to be imported. Methods for the
atilisation of indigenous pyrites and sulphur bearing ore conld he developed.
Bauxite and other raw materials for sulphates are available.
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(ii) Target of Production :—

Name of the Material. . Target.
: ‘ Tons.
1. Sulphuric Acid . ‘e - 52,500
2. Nitric Acid . . o 6,500
3. Hydrochloric Acid T . . 3,000
Acetic Aedd . . ., . ‘e 1,926
5. Ozalic Aeid o . - 100
6. Ferrio Alum = e . ... 3,000
. 7. Aluminium Sulphate .. ‘e .o 5,000
Potash Alum e D 1,100
. Epsom Salts | .. - - 1,600
10. TFerrous Sulphsate .. . . 1,500
11. Copper Sulphate - o " 1,000
12. Bodium Sulphate . . - 6,000

13. Zinc Chlozide - - .- .. . }
1,000

14, Zinc Sulphate . ‘e

15. Superphosphates . . 25,000

(iil} Organisation of the Industry.—The industry should be organised by
private copital. Government should support it by providing facilities and help
whenevor necessary. '

(iv) Specific Recommendations.—The Committee recommend :—

{a) That expansion of the industry and new plants of sulphuric acid may
be permitted to bo instalicd on the most efficient and modern basis of
equtpment, Contact process acid plants producing 25 tons per day of sulphuric
acid, should be considered ccomomic units of production ms far as new
installations are concerned.

(b) That the Lead Chamber Plants in operation in the Province be
scrapped and their production be substituted by contact acid manufacture,
whorever economically possible.

(¢) That in view of the proximity of consuming industries, pleces near
Bombay and Ahwedubad are suitable locations for the furtlier expansion of
the industry.

(d) That the rayon and dyestufls industries, if and when installed in the
Province, should manufseture their own requircments of this acid at their
sites.

(¢) Tt the latest method of utilising gypsum for the manufacture of
the acid, thus making the industty independent of imported sulphur, be
adopted if economical as end when the results of the working of this process
are made available by the experimental plant suggested to be put up by the
Government of India. :
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II. Alkali and Cllorine Produds.
(i) Row Materials—Brine is the starting material for elestrolytic caustic soda.
The other important factor is electrical energy, as it is consumed in large

quantities. -

(1) Target of Produsiion :—

Name of the Chemical. Target.
oA . o Tons.
1. Soda Ash - . . ) 41,000
2. Sodinm Bicarbonate .. . - 9,000 .
3. Caustic Soda 7 e, T . ) 31,000

{20,000 b'y electrolytic process
and 11,000 by causticisation.)

4. Chlovine (liquid compressed) . .. 17500

b. Bleaching Powder . - .. 6,000

6. Crlcinm and Sodium Hypochlorites .. .. - bo00

' {in terms of 30 per cent.
chlorine.}

7. Sodium Chlorate . Ve 1,500

8. Potassium Chlorate . . o 2,000

9. Caustic Potash .- .. e 1,600 7
10. il?ot.assium Carbonate .. .. . 6,600

(2,00(.)'f0r Caustic Potash.)

(ili) Organisation of the Industry~TLe industry should be allowed to be
developed by private capital. Itz claims to Government protestion shouid be
favourably considered. -

(iv) Specific Recommendations :—

() The Province must be made self-sofficient with regard to these
chemicals. : ’

(b) Bombay and suburbs are suitable locations for this industry in view
of very favourable conditions in respect of cheap electricity, availability of
salt and market. .

(c) Common salt should be provided at & duty-free rate. Manufacture
of salt of purity required by these industries should be encouraged. o

111, Other Heavy Chemicals.

(i) Raw Materials.—All the raw materials for the products in this section sre
avatlgble in the Provinee.
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(i) Target of Production ;—

Namo of Chomicals, o Target,

A ‘Fons,

1. Sodium Bichromate .- . . 2,000
2. Potassium Bichromate .. . . 60
3. Sodium Silicate - e . e 8,000
4. Sodium Sulphide . o e 4,000
B. Potassium Chloride .. .. .. 3,000
6. Magnesium Chloride .. e - 8,000
7. Calcium Chloride . . . 3,000
8. Ammonia (Liguor) - .. - 100
9. Ammonia Anhydrous .. e .. 4,350
10. Sodium Hydrosulphite .. ‘e . 1,500
11 Sodium Sulphite . .. S 150
12. Sodiwm Bisulphite . . S 600
13. Sodium Thiosulphate .. . - 600

(iii) Organisation of the Industry.—To be organised by private capital.
(iv) Specific Recommendations.—

(s) Complete stoppage of imports of bichromates, chromates chrome
products and sodiun silicate is recommended,

(b) Encouragement should be given for the ptoductmn of sodium sulphide
from sodium sulphate.

IV. Industrigl Gases.

(i) Raw Materials.—The gases hydrogen and oxygen can be produced by the
electrolysis of water. Oxygen is also obtained as a by-product at hydrogenation-

of-cil plants, .
(ii) Target of Production~—No recommendations can be made at this stage.
(iii) Organisation of Industry—By private enterprise. :
(iv) Specific Recommendations.—NiL
. V. Inorganic Fine Chemicals,
Most of the recommendations are covered in the first four sections,

VI. Oranic Fine Chemicals.

(i) Raw Materials—Ethyl alcohol is mostly produced by the fermentation
process and should be available in good quantities. _ :
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(i) Target ‘of Production :~

Name of Chemical, ' Target.
Acetic Acid .. .. T 500 tons.
Bthyl Aleohol . .. .. .. 1,000,000 gallons
Mothyl Aleobal .. .. . 200,000
Bther -+ .. . .. .. 800,000 Ihs.
Carbon Tetrachloride - .. - 1,000 tons.

(ili) Organisation of Industry-—By private industrialists.
(iv) Specific Recommendations :— .

(a) Bombay, Baroda and Ahmedabad are recommended as suitable places
for plants producing organic fine chemicals.

(6) Alcohol manmfacture should be carried out in the vicinity of centres
of molasses and mowhra flower production in the Province.

VIL. Drugs and Pharmaceuticals,

(1) Rew Materials.—For liver products the raw materiels are fresh liver and
glands which are obtainable from the slaughter house at Bombay. As regards
druge, obtainable from vegetable sources, the Province is not favourably situabed.,{ﬁ
Starting material for the production of sulphe and allied drugs would be easily
available when the dyestuffs industry, recommended to be put up at Bombay, is
installed.

(ii) Target of Production :—

Name of Drug. Target.
Sulpha Drugs . . 200,000 Ibs.
Synthetic Antimalarials - e 7,000 ,, .

 Penicilin .. 250,000 million units.
A.rsenicgh S . 25,000 lbs,
D.D.T. . . .. 5,000 tons. (To be
: doubled later).

Nicotinic Acid . 15,000 1bs.

(iii) Organisation of the Indusiry—By private capital.
(iv) Specific Recommendations -—

(a) Modernisation of slaughter houses is considered essential for putting
the liver products manufacture on & sound basis,

" (b) The shark liver oil industry should be piven eovery essistance to
expand.
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"VIII. Photographic Chemicals,
(i) Raw Materials.—Most of the orgenic and inorganic fine chemicals form
the starting materials for the manufacture of this group of chemicals.

(ii) Target of Planned Production—The targets of important chemicals used
for photography are given in chapter on fine chemicals.

{ii) Organisation of the Industry.—By private capital.

(iv) Recommendations.—A nucleus for the production of these chemicals already
exista in Bombay. This factory should be encouraged to manufacture o)l the
chemicals required for use in the Provinge.

IX, Textile Chemionls.

() Raw Materials.—Most of the heavy inorganic chemicals are already
discussed in a previous section. Starch is generally processed from maize obtainable
in the Province,

(i) Target of Planned Production.—No specific targets are fixed.
(itl) Organisation of Industry—By private capital,
{iv) Specific Recommendations :—

(o) Cultivation of maize from best quality seed should be undertaken and
encouraged by the Department of Agriculture for the manufacture of starch,
to enable the industry to compete with imported products.

(b) Extensive research should be undertaken to deveiop other sources
of starting materials for the production of starch.
X. Coal Gas and Coal Tar Products.
(i) Raw Materials—Coal which forms the starting material for all the products
is imported in the Province from other Provinces.
(i) Target of Production :—

Wame of Product Tacget.
Coal Gas . .- 5,200 million ¢.ft,
Gas Coke . . 160,000 tons.
Coal Tar . s ‘e 14,000 ,,
Distillate Oils e . 500 ,,

(iii) Organisation of the Industry.—Fublic Limited Companies.

(iv) Specific Recommendations.—Bombay, Ahmedabad, Surat, Poona and
Sholapir are suggested as suitable sites for location of coal gas plants in view of
their consuming capacities.

X1. Destructive Distillation of Wood.

(i) Raw Materials,—Hardwood, which is available from the fovests of the
Province,



108

(i) Target of Production.—In the initial stages a factory distilling 100 to
150 tons per day is suggested to be installed.

(ﬁi) Organisation of the Industry—By private capitel, subject to Government
supervision as regards the conservation of forests.

(iv) Specific Recommendations.—Two possible locations are indicated for this
industry, one which can be supplied by wood from forests of N. Kanara ; the other
near Billimors in Gujarat. ‘

XII.  Dyestuffs Industry.

(i) Raw Materials—A number of inorganic chemicals is required in the
manufactwe of this industry. Many of these with the exception of sulphur
would be available in the Province when the suggested programme of development
of chemical industry comes into operation. Of the necessary organic chemicals
methyl aleohol, acetic acid, benzene and some of their derivatives would be
available in the Province. The rest of the organic chemioals would have to be
imported from outside. :

. (i) Target of Production.—The immediate target is fixed at 6,500 tons of
dyestufis to be produced anunually. ' . ;

(iii) Organisation of the Industry.—By private capital, subjeot to necestary
supervision in respect of quality.- :

(iv) Specific Recommendations.—Bombay is suggesied as a suitable site for
this industry. . ‘

XIII. Petrolewm Refining Indusiry.

’

(i) Raw Materials.—The crude oil to be refined can be obtained from countries
along side the West coast of India such as Persia, Bahrein, ete.

(i) Target of Production.—About } million tons of erude oil might be distilled
annually in the beginning, . .

(iii) Organisation of the Industry.—By private capital.

(iv) Specific Recommendations.—Nil, '

XIV. Glass Industry.

(i) Raw Materials,—Of the necessary raw materials, lime is available in plenty
in the Province and soda ash is marketed through imported agencies. - Silica
of the requisite quality not being available has to be imported from the U.P. or
Nizam’s Dominions.

(ii) Target of Production.—The target indicated forsheet glass plantis 6,000 tons
per year,

(iti) Organisation of the Industry.—The industry should be organised by private
enterprise and the Government should provide necessary facilities to transport and
import machinery.
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(iv) Specific Recommendations :—

(2) The Committee recommend that the production of bangles should be
inereased so as to make the Province self-sufficient.

(6) Soda ash should be permitted to be transported to Bombay by
sea-route from the inland centres of production.

(¢} The Committee recommend that a factory handling about 20 tons of
sheet glass per day should be put up in the Province to meet the demands of
the tremendous building activity. Bombay is considered a -suitable location
for the proposed factory.

XV. Potieries, Coramics, and Refractories Industry.

(i) Row Materials.—From the information that is available there is an abundance
in the Province of varicus kinds of raw materials used in pottery.

{il) Target of Production.—XKindly refer to paras. 111—P. 67 and 113—P. 68.
(ii1) Organisation of the Industry.—By private capital.
(iv) Specific Recommendations :—

(@) Geological survey of raw materials.

() Cheap power supply.

(¢) Cheap transport for raw materials,

(d) Establishment of a Central Research Centre.

XVI. Cement and Cement Products.

(i) Raw Materials.—Lime stone and clay are available in some places in the
Province while gypsum will have to be imported from neighbouring Provinces.

(i1} Target of Production.——Portland Cement—560,000 tons.
(ili) Organisation of the Industry.—By sound financial concern.
{iv) Specific Recommendations.—Nil.

XVII. Inedsble Ouls.

(i) Raw Materials—Some of the inedible oilseeds are available in plenty,
(i) Target of Production.—Nil.
(iil) Organisation of the Industry—By private capital.

(iv) Specific Recommendations :—

(@) Modern processes on which new industries can be started should be
encouraged, to be undertaken in the existing factories.

(6) The Government should put up a pilot plant laboratory to keep the
industry informed of the latest methods in oil technology. .
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XVI1II. "Socp Industry.

(i) Raw Materials.—Most of the raw materials excepting oil were up to now
imported in the Province. -

(ii) Target of Production :— : :
) Initial Stages Later stages

Tons. ‘ Tons.
(@) Toilet soap 10,000 16,000
(6) Laundry soap .. 50,000 80,600

(iii) Organisation of the Industry.—The existing factories are sufficiently well
organised to undertake expansion In production.

(iv) Specific Recommendations.—Nil.
XIX. Paints and Varnishes.

(1) Rew Materials—The requirements of this industry are so -varied that
it would be difficult to give a list of the raw materials required.

(ii) Target of Production.—The expansion of the following types of paints and
pigments is justified in view of the possibilities of increased consumption :—

(@) White pigment. ) .

{b) Chrome pigment.

(¢} Pigment colours.
. () Distempera.

l(e) Nitro-cellulose paints.
(iii) Orgamisation of the Industry.—By private capital.
(iv) Specific Recommendations.—Nil.

XX. Aluminium Industry. -

(i) Raw Materials.—Bauxite is the starting material for the production of
aluminium. Electrical energy is used in such a big quantity that it can be classified
as a necessary raw material. Cryolite will have to be imported from abroad.

(ii) Target of Production.—3,000 tons per year.
(iii} Organisation of the Industry—By private enterprise,
(iv) Specific Recommendations :—

(@) The Committee are of the opinion that a site nea;r Kalyan aﬂ‘ords great
facilities for putting up a factory producing metallic aluminiam,

() The Committee recommend that the Government of Bomba-y should
provide for 10,000 kw. electrical power at 0-10 to 015 as. per kw,



109-

. XX1. Minor Electro-Chemicals,
{i) Raw Materigls.—The raw materials for hydrogen peroxide are & solution of
diluted sulphuric acid. Electrical energy pleys an important part in the process.
(ii) Target of Production.—500 tons of hydrogen peroxile per vear.
(i) Orgamisaivon of the Industry.—By private capital. -
{iv) Specific Recommendations.— The hydrogen peroxide plants should he put
up side by side with other electro chemical industries.

XXI!. Plastics Industry.

(1) Kaw Materials.—Of the natural plastics, casein is manufactured m the
Province by the acid process. Phenol and formaldehyde which form the hasio
materials for other types of plastics are imported from abroad.

(1) Target of Production :—

Tons,
{a) Phenol formaldehyde .. . . 1,500
(6) Amino formaldehyde . ‘e .. 600
(¢} Cellulose acetate . . - 300
{d) Cellulose nitrate . . .. 300

() Ca.sein—-—No definite target can be given.
(iii) Organisation of the Industry.—By private capital.

(iv) Specific Recommendations i—

(a) Facilities for the imports of machinery sheuld be made available to the
industries,

(b) Protection should be granted to the moulding powder manufacture by
restricting imports or by introduction of Tariff duties,

CONCLUSION.

In submitting the Report of the Chemical Industries Sub-Committes aa
embodied in the foregoing pages, the Committee hope that in the interest of the
Chemical Industries of the Province, the Government would please implement the
most important suggestions made herein. Special attention is drawn to the general
recornmendations included in the last chapter. The Committee are convinced that
the chemicel industries and industries dependent npon the app'icat'on of chemical
science hold out a bright future in this Province. Tn preparing this report, the
Committee have kept this conviction before them.

Bombay, dated the 27th August 1946,

C. 8. PATEL,
Chairman,
MATA PRASAD
L. A, BHATT Memb
c' P. SHA.H empers,

M. R. MANDLEKAR
R. K. TRIVEDI,
Secretary.

Bombay, 27th August 1946.



Summarised Supplementary Questionnaire Prepared by the Sﬁ_b-Cmnmiuee. ‘

Name of Factory:—

APPENDIX A.

Production (in Cwis.)

Name of Chemicais (Products) —
In 1939

| In 1943

Estimated
Product.ion
in 1946-47

Cost per unit of production

1939

1943

1946 (eatimata)

Anpalysis
of mazkaet
consamption* ’

1)

*Please enterit gs (1) Good, (2) Fair or (3) None,

o171



APPENDIX B.

Information Card for Individual Product.

Remarks on reverse

Production (in Tons} Consumption(in Tons) Analysis of consumption
Name of Factory
Estimated Estimateq
1939 1944 annual annual Coensuming
average 1939 1944 . average Industries (Quantityin tons. | % of Total
during during
1945-50 1945-50
‘ i
1
I
| .
' |
Total 100

Total

[48)
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REMARKS

. (1) The present looation of existing faotories:—

{2) Ideal location suitable for the Province:.—

(3) Cost per unit of produetion:—
{¢) In 1939
(by Average of 1939-44

(r) Batimated average for 1945-1

{4) Target of produotion :—

{6} Recommendations :—
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APPENDIX C,
List of Factories which answered the guestionnaire,

I. HEAVY CHEMICALS

1. The Dharamsi Morarji Chemical Comyery, Linitcd, Ambeinath,

2. The Eistern Chemicsl Company (India),
3. The Golden Chemicals Ltd., Jogeshwari,
4. Haldyn Chemicals, Bombay.
5. Hindustan Colour Chenicale and Ma‘nvf-acturirg Co., Ltd., KntLwada.
8. The Indian 6xygen and Acetylene Co,, Ltd., Bomha;‘f.
7. The Indian Chemicals Cox;iyanf.
8. TheIndenters’ Syndicate.
9. TheIndo African Dyeing W;rks, Bomtay,
10. [aternational Chemicel Company, Bomlay,
11. Kaloid Chemijcals C'o..,' B;:ml-ay.: ‘
12. The Kesar Sugar Works, Ltd., Goregaon;
13. The Mayurdhwaj Magnesia Worke, Ltd,
14. Metachem Limited, Bombay.
15. Mira Chemical Works, Bnman.
18. The Morvi Chemical & Metallurgical Works, Ltd,, i&l{orvi. Kathiawar,
17. Nenavwati Oil & Chemical Industries, Ltd., Bombay,
18 Natioval Induatviers Company, ﬁumbay.
19. The Premier Chromate & Chemical Works, Litd.
20. The Pioneer Chromate Works, Lid., Bombay,
2k, The Pioneer Magnesia Workas, Ltd., Bombay,
22, The Phoenix Chemical Works, Bombay. “
23, 7 Rameo Chemical Works, Ahmedabad.
24, Messrs, Star Chemicals, Eombay.

25, Sonawallg Industries, Lid., Bombay,

[I. FINE CHEMICALS

1. The Anil Starch Produots Ltd., Ahmedabad,

2, Ar.Ex La.bomf;)ries, Bowbay.
N Bk Qo 108
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1,
12
13.
)4,
18,

16.

17.

8.

L

10,
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APPENDIX C—oontd,

Arcies Laboratories, Ltd., Bombay,

Bengal Chemica! & Pharmaceutical Works, Ltd., Bomkay.
Bombay.Sewree Chemicale Mancfacturirg Co., EBomltay.
GeoXrey Manners & Co., Ltd., Bomkbay.

Ciemo-Phirma Lahora.tories; Limited, Eomkay,

Ahura (Ciemical Praducts, Bombay.

Tae Kitamal Caemical Industrics, Ltd., Bemtbay,
M:nsrs, Maneklal Auxiliary Preducts, Bomkay.

Star Paint & 0il Industrice, Bomkay.

Sirdesai Brothers, Ltd,,Bilimoera,

Shri Daocatpapeshwar, Panvel, Ltd., Panvel.

Standard Chemical & Pharmaceutical Co,, Bomtay,
Sgntetic (India), I;tcl., Bomkay.

Taddington Chemical Factory, Ltd., Bembay.

Uajchem Labofatotiea, Bombay.

The Zandu Pl.xs.ml:ua,ceutical Warks, Ltd., Bombay,

III. COAL CARBONISATION AND COAL PRODUCTH
The Bombay Gas Company, Ltd., Bombay,

Paona CoalBriguette Factory, Poona,

1V. MISCELLANEOQUS PRODUCTS
Bake-Q-Braes,Ltd., Bombay,

The Bestolite Moulding Co, of India, Ltd., Andheri.

The Chemical Moulding Manufacturing Co., Ltd., Bombay,

. Hinduatan Plastics Industries,

The Ford Ink, Co., Bombay. '

J. W, F. Chemical Worke.l, Ghatkopaz.

Iwasom, Limited & Art Bangles, Ltd.

L. K. Plasticn, -

The National Gramophone Record Ma.nufat:turing Co., Ltd,

The National Mantle Manufaoturing Co., Bombay.
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APPENDIX C—conid,

11, Narbudda Valley Chemical Industries, Rajpigla.
12, The PanchalStecl & Bakelite Industries, Ltd.

13. Rubako Industries.

14, Star Bakelite Manufacturing Co.

15. Senghavi& Co., Bombay.

18. Shree Krishna Industrial Works, Fomtay.

17. The Standard Products Manufacturing Co., Kurle.

V. GLASS, CERAMICS, BRICKS & REFRACTORIER
1. The All-India Bottle Supplying Co.

2. Acme Tiles Factory.
3. Agarwal Glass Works, Bombay,
4, All-India Glass Works, Kurla.
5. Bombay Potteries & Tiles, Ltd., Bombay.
6. Bombay Glass Wprks,Ltd., Bombay.
1. Messm; Bharat Tiles & Marbles, Ltd.
8, Beaibhim Keshav Chawan’s Brick Kiln, Poona,
9. The Crystal Glass Works, Panchmehals.
10. Forward Engineering Co., Bombzy.
11: Kajgar Co-operative Industrial Association, Ltd., Belgatm,
12. Tho MahalakshmiGlass Works, Litd., Bombay.
13. Mahadeo GenujiShinde, Brick Xiln, Foona.
14, The Modera Tiles Co., Bombay.
15. Messrs. Nowroji N. Vakil & Co., Ahmedabad,
16. Ogzale Glass Works, Ltd., Satara.
17. Patel Tiles Company, Bombay.
18. - Paisg Fund Glass Works, Talegaon.
19. Paisa Fund Pottery Works, Talegaon,
20. R. R. Shirke’s Brick Xiln, Poona.
21 Tﬁe United Glass Worls, Andheri.

92, Vijay Glass Worke, Bombey,



10.
I
12,
13,
i
15,
16,
17,
18.

10.

21
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VI. S0APS AND OILS
Bombay Soap Factory, Bombay.

Balloon Soap Factory.

The Bassein Paint & Varnish Co., Bombsy.

Goodlass Wall Limited, Bombay.

Godrej 0il & Soap Company, Bombay,

Godrej Soaps Ltd,, Bombay.

Gujarat 0i1 Mills & Manufacturing Co., Ltd., Ahmedabad.
Hardcastle, Waud & Co., Ltd., Bombay.

Holmes & Co,,Ltd., Bombay.

Indian Vegetable Products Ltd., Bombay.

The Jagdish Industrics Lid., Porbunder.

Eamals Soap & Chemical Works, Bombey.

Ralii Brothers Ltd., Oil Mills.

The Swastik Qil Mills Ltd., Bomtay.

Mesers, Star Paint & 0il Industrics,

Tho Satars Oil Mills, Satara.

The Saturn Refinery, Surat.

Shree Krishna Oil Mille Co., Akmedated.

The Tata il Mills Company, Ltd., Bomtay.
Thakorlal Bhailalbhai & Co,, 0] Mill, West Khandesh.

Zenith Varnish Worke, Bombay.
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APPENDIX D.

Statement showing the quantity and value of imports of chemicals into
the Province of Bombay from foreign countries.

Quantity {in cwise,) Value {in Rupces)
Name of chemical . . i
' 194344 194445 1943-44 104446

1. Acide—

{n) Acotic {pyrolignecus) . 3480  pLess 732,590 847,162

(b} Carbolic o . 1,069 2,580 109,837 260,720

{¢) Citeic - - 1,040 {1,647 153,37 237,702

) Hydtoobloric .. . .. - 26 138 2,324

(g) Nitric .« - Cewd 8 beet 1,323

(#) Ozalic . . 257 348 22,086 21,806

{g) Sulphuric e o feae 23 bees : 14,692

{h) Tartaric - . 558 404 168,161 120,010

(7) Othersorts . . 8,383 13,487 766,468 1,084,336 .
2. Alum e .. 2,450 3,385 45,706 48,415
3. Aluminoussulphate .. .. 8,518 35,646 £0,690 257,944
4, Ammoniaend thesalts thereof—

{a) A_nhydrous ammonia - “ees 29 . 1,085

{5) Cuyrboate and bicarbonate of 2,67§ . 10,058 112,046 397,510

ammoLig,
(¢} Muriate of ammonie " 6,350 * 13,544 175,924
(@) Others . .. 4,342 - 3,0% 485,002 . »

3. Atssnicanditsoxides . i8 240 3,055

8, Bleaching mitepialsm

(4) Bloaching powder, Oal. hypo- 19,996 47,302 430,163
ohlorate chloside of lime. \

{b) Othersorts " . L oraes vaee
7. Caloium oomi:ounds-—- l.‘
(s) Caloium oarbide .. .. 3,060 31,113 58,620,

(b) Caleium chloride .. " 208 103 13,36
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APPENDIX D--contd.

Quantity {in cwts,) Value (in Rupees)
Name of chemical -
104344 104445 194844 1044-45_

8. Chlorine, liguld o . Ve ..

9. Copperas (ferrous sulphate)— .. 31 29 2,444 2,234 °
10. Copper sulphate .. - 10,353 11,612 532,330 480,841
11, Disinfeotants-—

{#) Napthalene . o 308 2,808 " 24,518 148,088
(8) Others . 5,128 10,340 281,070 475,520
12, Glycerine N " & 22 643 2,481
13, Lead compounds—
(@) Acetate .- . 124 2,248 5,336 92,018
{0} Litharge e &6 cee 2,002 7
(¢) Others * 18 228 1,820 12,087
14. Magnesium componnds— -
(a) Chloride .- . . 2 2 142 * 184
(6) Sulphate . o 263 247 " 13,518 10,508
{¢} Others .. 3,748 4,614 83,101 177,442
16. Phosphorous allkinds o 953 T 184,466 98,074
16. | Potsssium compounds—
- "?"‘“{l}ate " e Vies hes .I..". fenr
,,r:'!te“'v‘ L o 81 200 * 11,870 18,811
alde of potassini 338 327 37,219 33,750
(_e;r sorts o . 4,319 3,787 .1,130,718 837,530
ompounds— o -
Jearbonate o 36,705 28,627 303,124 203,081
. . 10,938 23,254 551,635 128,944
arbonate .. .. 402,583 840,085 2,873,061 5,446,764
nide .. " 472 560 26,901 32,958
o . 401,180 308,846 8,156,202 A 4,012,508

.



120

APPENDIX E.
Statement showing the existing and Estimated Proc-?;—ct'{m-t ;f Vegetable Ghee in the
Province of Bombay including adjacent States.

No, of . ’ Production Capacity Y
Factories Total (io tons) Total
- Of ] .
(1) & (2} (3) & (4)
(1 (2) ' (3 @
Bombay Adjacent Bomley Adjecent
Province States : Fiovince flatee
{i) In Production - 7 2 ] 92,850 12,000 104,€50
(ii) Under Construction .. U 1 1 e 6,000 8,000
(1ii} Being assistcd under 2 + G. 10,600 18,£00 30,000
© Egpangion Schome, X
. R - ]
Total .. ] 7 18 1,083,150 37,6500 140,860

.Ecisting All-Indis Production = 128,500 toxs,

BUMBAY { PRINIED AT TES QOVERSMENT OERTEAL PHRESH



