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PART I

EXPLANATORY.

,

The Joint Committee of Public A ts in pr ing this Report denires to intunate
that upon its appointment it was made acquainted with the work in hand by the precedny
Committee when that Committee’s deliberations were interrupted by the dissolution of the mmntn
Parliament, viz., the preparation of Part II. of the Report on “ The Expenditure un Oil Explura.
tion, Development, Refining, &c., in the Commonwealth and Papua .  Recognizing the importance
of the subject-matter of the investigation, the present Committee resolved to cuntinue and complete
the inquiry, and in accordance with the provisions of Section 4 of the Committee of Public Jcivunts
Act 1913, the evidence taken before the last Committee has been considered by the present
Committes in the preparation of this Report.

INTRODUCTORY.

In Part 1. of this Report, presented to Parliament on 21st August, 1925 (Parlamentary

Paper No. 34 of 1925), it was indicated that Part II. would comprise the following subjects .
Shale Oil,
Liquid Fuels, Power Aleohol, &e.,
Commonyvealth Oil Refineries Ltd.

Tn view, however, of the debates in the House of Representatives on the Power Alwhol
Bounty Bill, and: the promise given by the Minister for Trade and Customs (the Henoruble H. E.
Pratten) that further consideration of the measure would be postponed until the Repurt of the
Joint Ci ittes of Public A ts on this subject had been received, the Committee deemed
it advisable to confine Part II. of its Report to the question of Shale Oil, Liquid Fuels, 'ower
Alcohol, &e., these matters being correlated, and to present a further Report concerning the
remaining heading of its inquiry, viz., The Commonwealth Qil Refineries Limited.

COMMITTEE'S PROCEEDINGS.

Since Part. I. of this Report was presented, the following additional witnesses have been

examined :—
No#l Kenric Stevens Brodribb, O.B.E., Chief Chemical Engineer, Munitions Supply
Board, and Manager of the Cordite Factory, Department of Defence.
August Josef Francois de Bavay, Consulting Chemist, Melbourne,
Willis Gould, Assistant General Manager of the British Tmperial Qil Company Limited,
Melbourne.
Hugh Hamilton, Diréctor of the Vacuum Oil Company Proprietary Limited, Melbourne.
Melbourne Taubert, Chief Chemist of the Vacuum Oil Company Proprietary Limited,
Melbourne ;
whilst Archibald Vyvyan Board, Director of the Plane Creck Power Alcoho! Co. Ltd.,
Q land, and representative of the International Sugar and Alcohol Co. of
London ; and
William Malcolm Sinclair, M.B., B.S., Director of Power Alcohol Ltd.,
gave further evidence concerning their respective propositions for the production of puwer
aleohol in Australia,

Further information has also been elicited by the Committee concerning the possibilitics
of the development of the oil shale deposits of the Commonwealth, and of the production within
Australia of liquid fuels and power alcohol from local materials, with & view to determining the
best means \&ereby Australia can be made less dependent upon oversea sources for its oil
requirements.
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SHALE OIL.

Recngnizing in the oil shale deposits of Australia o potential sourco for oil supplics, the
Comittee endeavoured to ascertain the extent and probuble oil contents of the shale depusits
in the Commonwealth. The figures submitted by various witnesses and derived from official
publications vary considerably, but the estimates relating to those arens where more or less
development has taken place have been based on detailed examination.

In New South Wales it is estimated that there are 40- million tons of shale, representing
3,500 million gallons of ofl, of which 20 million tons or 2,000 million gallons are in the Newnes

istrict,

The Nusnes depusit, extending from the Capertee Valley to the Wolgan Valley, is the
must eatensive et developed, being proved over an area of 5,000 acres, the thickness of the seam
varying f1um 14 inches to 50 inches. ~ The New South Wales shale is stated to be one of the richest
shales in the world, containing from 60 to 150 gallons of oil to the ton, and averaging in nctual
distillution abuut 101 galluns, Large quantities have in the past been exported for use by gas
nianufacturers.  The quantity of shale mined in that State from 1865 to 1924 has totalled 1,919,685
tons, the annual amount varying considerably. -

In Tasmanis the reserves, and probable reserves of shale, are set down at 42 million tons,
or 1700 million gallons of ol ; the Mersey Valley representing 10 million tons of actual reserves,
and 27 million tons of probable reserves, or 1,000 million gallons of oil. ~The occurrence of shale
in Tasmania has been known for about 50 years, and development work has been procecding,
but i u desultory manner, for the pest twenty years. Although the oil content of the Tasmanian
shale, generally calleu Tasmanite, is not so high as that of the New South Wales shale, averaging
only about 40 gallons to the ton, the deposits are more accessible and more essily mined, and
it 18 consulered that from a commercial stand-point their development should be more favorable
on account of the probable lower working costs.

Although deposits of shale are known to exist in Queensland, South Australia, and Western
Australia, little or no attention has been paid to their development, and their extent and probable
oil contents are as yet unestimated,

In Vietorin there are said to be no oil shale deposits.

Tividence heard by the Committee showed that efforts made from time to time to establish
the shale oil industry in Australia had not been a commercial success, the failure in most instances
heing attributed to lack of capital, the high cost of working, and the dificulty of obtaining retorts
suitable for the different nature of the shale in the various localitics. Tlis experience of the
industry bas not been confined to Australin, for although many countries possess rich oil shale
deposits, oil from that source has only been produced in any quantity in Scotland, where, as a
matter of fact, the industry depends largely for its revenue on the sale of sulphate of ammonia.

In New South Wales numerous companies dating back to 1895 have undertaken the
production of oil from shale, but at present the only concerns more or fess active in this State
are the Newnes Shale 0il Works (to which further reference is made later in this Report) and the
Crown Ridge mine at Capertee, where a small retort has recently been working,

In Tasmania, some yeors ago, one company produced about 100,000 gallons of oil, which
was stated to have given favorable results as a motor fuel; whilst another compang retorted
11000 gallons,

Owing to the prominence which has latély been given to the question of oil supplies in
Australia, attention is however again being direeted to the local shale oil industry. At the time
of the visit of the Pulilic Accounts Committee to the Mersey Valley, Tasmania, in March, 1925,
extensive works were in course of erection for the Tasmanian Cement Company, which proposed
to combine the manufactpre of cement with the retorting of shale and the ‘production of oil,
primarily to supply fuel for the works, but subsequently for marketing. Since that time, however,
it has been decided by the Company not to proceed, for the present, with the shale oil project.
Preliniinary work was at that time also being conducted by the Australian Shale Oil Corporation
Limited, which, under an agreement with the Tasmanian Government, had to complete before
30th June, 1926, the installation of plant capable of treating 180 tons of shale per 24p hours, and
to have working before 30th June, 1930, pExnts capable of treating 1,000 tons cach day. The
Southern (‘ross Motor Fuel Company, at whose works the Committee witnessed the retorting
of a small parcel of shale in an experimental plant, has recently been reconstructed with a view to
increased activity.

Having regard to the quantity of oil actually produced, the most important effort to
establish the shale ol industry in Australin has been that of the Commonweslth 0il Corporation
Limited, which was formed m London in 1905 with a capital of £800,000, for the purpose of
working certain shale deposits in New South Wales. In the following year the Company acquired
the properties and plant of the New South Wales Shale and 0il Company at Hartley Vale and

" for the establishm
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Genowlan. Several tunnelb were driven into the shale seam at Nownes and in the Capertee Valley,
and a treatment plant was installed in the Wolgan Vailey, a deep narrow gorge in the Blue
Mountains, to which the Company had to constract a narvow-gauge railway of 32 miles with
severe gradients, A bench of Scotch retorts capable of treating about 100 tons of shale a day
was erected, but owing to the entirely different characteristics of the Australivn shale as cotnpared
to the Scotch shale, the retort had to be remodelled before the material could be successfully
treated. Owing to the isvlated locality in which the works had been erected, much extra expense
was incurred, with the result that the total expenditure ultimately amuunted to £1,796.200.  The
works operated for a time, and when the firsh destroyers arrived in Australia in 1911, about 50,000
gallons of fuel oil were supplied to the Navy by the Commonwealth Oil Corporation Timited

This oil, it was stated by the Naval Sceretary, was an excellent article, and was aupplied at a very
moderate price. In February, 1912, however, the works were closed down for about three vears

Subsequently the Commonweaith Oil Corporation Limited went into liquilation Mr Tavid
Tell was appointed Receiver in New South Wales, and Mr. John Fell was called in to give 1wssivtanee
as an oil refinery expert. In 1914 Mr. John Fell taok over the concern, and herame Managing
Director of the Commonwealth Oil Corporation Limited : he now holds a first mortgage over the
whole of the assets of the Company, the capital of which has been written down to £433.338

The plant at Newnes is the largest of its kind in the southern hemisphere, and has a caparity
30 million gallons of oils per annum.

In giving evidence before the Public Accounts Committee, Mr. Fell pointed out that as a
result of economic and labour conditions, together with unfair competition through large quantities
of mineral oils being allowed in free of duty owing to the wording of the Tariff, and the effect of
the agrs t bet the C! wealth Government and the Anglo-Persian Ofl Company
ent of the Commonwealth Oil Refineries Ltd., the works and mines at Newnes
were closed down again in January, 1923, and, with the exception of the refinery, which treated
imported erude oil from March, 1923, to September, 1924, they have not since operated.

During the periods of their activity, viz., from 1909 to 1912, and from 1915 to January,
1923, these works }mve produced 25,260,015 gallons of crude oil and crude naphtha, from whicly
were derived the following produets :~

of

Refined Products— Gallne,
Gag Ol .. . .. . .. 133,915,065
Kerosene .. . .. .. . 3,136,670
Lnbrieating Oil .. .. .. ” 2,316,126
Motor Spirit .. . .. . 1,689.279
Power Kerosene .. .. . . 743,380

Totnl Refined Oils . . 21,800,520
By-Products-- Tonw.  Cwis. Qo
Paraffin Wax . . .. L0280 150
R 0il Coke .. . . .. L3 603
Oil Piteh .. . . .. .. 528 1B 0
Sulphate of Ammonia . .. Lo TI8 T 0

The disastrous effect of the closing of such works consisting of shale and coal mines, power
plant, retorts and complete distillation plant for the preparation of refined products from the
crude oil, as well as the railway, the locomotives and rolling stock, can only be properly ap{:rcaiutml
by o personal inspection. At the time of the Accounts Coxmniqt;ee'g visit, Decentber, 1424, the
shale mine was falling into decny, the drives were gradually closing in, and the works generally,
including the xailway, were rapidly deteriorating for want of use and through absence of proper
maintenance. As a result of its inspection the Committee was impressed by the urgent necessity
for early action being taken to prevent further loss, as it was apparent that the longer sich @ stafe
of affairs continued the more expensive it would be to remedy it.

As the losses during the recent years of inactivity had amounted to aver £80,000, und
were continuing at the rate of £1,000 per month, Mr. Fell intimated tv the Committec that he was
appealing to the Commonwealth Government for assistance on the grounds thut the industry
was of national importance and a vital necessity in time of war or other emergency.

Recognizing the need for early action, the Joint Committee of Public Accounts, on 5th
January, 1925, nddressed the Prime Minister as under :-—

“Pending the discovery in Australin of mineral oil in commercial quantities,
it appears to the Committee that the most potent source for the supply of Commonswealth
reguirements from within its own shores lies in theexploitation of its vast .leposits of
oil shale.
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*“ As you are already aware, the shale oil industry has been established for some
years at Newnes, New South Wales, whera the Commonwealth Oil Corporation Limited
(John Fell and Co. Ltd.) erected extensive works which, however, sre not being operated
at the present moment. The evidence heard by the Committes and its own observations
during a recent visit to Newnes indicated that unless early action is taken to place this
industy on a satisfactory basis, there is a possibility that thess works will scon be:
rendered practically useless. The Committee recognizes in the works at Newnes a
nationul asset which, in time of emergency, may become vital to the protection of the
Commonyealth, and it therefore recommends that definite and immediate steps be teken
to provent such an asset from becoming worthless.”

Meanwhile, Mr. Fell had approached the Prime Minister, and in December, 1924, made
2 proposition that the Government should take over 51 per cent. of the Company’s capital and
enter into a partnership agreement on the same lines as that existing between the Commonwealth
Government and the Anglo-Persian Oil Company Limited for the constitution of the Commonwealth
Oil Refineries Limited.

Mr, Fell was informed by the Prime Minister that the Govexnment was averse to entering
into o partnership as suggested, but r izing the national importance of having an oil supply
]\;’ithin the Commonwealth, it might see fit to help the industry if a concrete proposition could

e evolved.

QOn the 20th January, 1925, Mr. Fell asked that the Commonwealth Government would
guarantee an overdraft at the Commonwealth Bank, but on 6th March, 1925, the Prime Minister
informed Mr. Tell by telegram as follows:—

* Referring your telegram fifth March Government to-day considered your request
that it should either make a direct advance or guarantee an advance by the Commoniealth
Bank for the purpose of assisting the carrying on of the shale oil industry at Newnes,
Tt was decided that the making of an advance cannot be approved by the Government
for the reason that advances to individual concerns is o matter for financial institutions
not the Government. Recogpizing however the importance of the provision of an
adequate supply of oil for Australia Government is prepared to consider any proposals
you may put forward which will ensure the continuance of the industry at Newnes
provided the action required falls within the functions which can be legitimately carried
out by the Government.”

On the same date the Prime Minister, in roplying to the letter of the Public Accounts
Committee, communicated the Governnient’s decision concerning Mr. Fell’s offer, and concluded
with the following request :—

“ As, however, the Committee has been making extensive Inquiries into ofl, and
have actually made an examination of these works, and aze familiar with the problem
which the question of the inuation of the works presents, the Government would
greatly appreciate any suggestions which the Committee may be in a position to meke
with the object of ensuring the continuation of the industry in any way which does not
involve the making of monetary advances by the Commonwealth Government to a
private firm.” .

After further considering this matter, the Committee replied to the Prime Minister on
23rd April, 1925, as follows :—

“Referring to youwr communication of the 6th ultimo, and following on mine of
the 11th idem, T have now the honour to convey to you the views of my Committee as
to the means which might be adopted to ensure the continuation of the shale oil industry.

“ A review of the history of the industry in Australia and elsewhere indicates
that so long as ample supplies of mineral oil are available the production of oil from:
shale cannot be regarded seriously as & commercial undertaking, because the ‘conditions
of competition are too unequal. Even with the assistance already given by way of
bounties and duties, the industry has not fiouriched, and it is not surprising that eapital
has been difficult to obtain, and that financial institutions are not favourably disposed
to help it.

P. Recognizing the limitations of this industry when regarded purely as a commercial
propasition, the Committee approached the matter from the Defence aspect, and a
careful study of statements prepared for the confidential information of the Committee

by the Defence suthorities--Navy, Army, Air, and Munit ning Australia’
oil requirements under peace and especially war conditions leaves no doubt about the
urgency and ity for the encourag of the internal production of oil.

" The presence of angple supplies of flow oil within Australia has yet to be proved,
whereas rich and extensive deposits of oil shale are known, and in some instances
facilities are available for their immediate development. The manufacture of power
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alcohol and other liquid fuels from vegetable crops, coal, and other suurces vffers a partial
solution of the problem so far as supplies of petrol and the lighter motur spints are
concerned, but in the event of oversea supplies being interrupted it will remain fur the
shale to dI.)rovide the equally essential heavier classes of oils—such as fuel oil fur the
Navy and the Munitions Factories and lubricants demanded by all Services.

. * Although our Frevious correspondence has referred specifically to the shale
oil works at Newnes, the Committee recognized, from the outset of its deliberations,
that any further Governmental assistance accorded the industry must be available to all
who are making hons fide efforts to produce oil from our shalcz, My Committee has
been unable, however, to arrive at a unanimous decision as to the hest means by which
such assistance should be granted. 1 therefore submit for your information the folloning
alternative propossls, any one of which, it is considered, will offer n solution of the
problem :—

(a) The Commonwealth Government should as soon as possble make available
a sum of money—not less than £100,000—for the encouragement,
assistance, and development of the shale oil industry for the purpose
of our national defence. This money should be advanced to applicants
only after thorough examination of claims submitted, and be repayable
on suitable terms under a mortgage or lien to be taken over the applicant's
assets and the results of his operations,

In view of the special circumstances surrounding the Newnes proposition,
a sufficient portion of this sum should be immediately made available,
under the conditions indicated, to enable the mine to be put in order,
the plant reconditioned, and the works generally brought to a production
bagis. Care should be taken that operations are so conducted that the
value of the works from a Defence standpoint is not lessened.

It might here be mentioned that out of the sum of £270,000 appropristed
by the Shale Oil Bounty det 1917-1923 for the payment of bounty on
shale oil produced in Australia an amount of £144,844 is still available,

(8) Money for the above purpose could be made available under the Defence
Estimates in the form of a grant, with conditions governing the operations
of the various works which would ensure adequate suppliesin an emergency.

(c) The control of the shale oil deposits in Australin could be taken over
and vested in the Commonwealth Government. It might be added
that the Navy Department of the United States of America holds, in
regerve, large areas of oil shale.

() The Commonwealth could acquire a controlling interest in the Newnes
or other shale works by means of a partnership agreement on the lines
of that entered into between the Commonwealth Government and the
Anglo-Persian Oil Co. Itd., but provision should be made for the
Commonwealth to have a majority on the Board of Directors and to
held a majority of the shares.

In acknowledging this communication on Ist May, 1925, the Prime Minister intimated
that he proposed to ask the Conference of Geologists, which was then being convened (sec Report
by the Joint Committee of Public Accounts on Expenditure on Oil Bxploration, Development,
Refining, &e., in the Commonwealth and Papua, Part L, page 15, Parlismentary Paper No. 34
of 1925}, to consider the question how best the Commonswealth could assist financially or vtherwise
in the promotion of the production of fuel oil in Australia. Tpun receipt of the report of this
Conference, the Prime Minister added, the whole guestion wuu{]d again Jllyc carefully cunsidered
by the Government in connexion with the proposals of the Accounts Conunittee, and any actiow
that might be necessary or desirable would be taken as early as possible,

A perusal of the Resolutions of this Conference, however, showed that the sule reference
to oil shales was a short addendum to recommendations concerning the search for vil in Australia,
to the effect that the present provision for a bounty vnder the Shale Oil Bounty Act should he
continued. The Committee thereupon directed the Prime Minister's attention to this fact on
2nd July last, and again urged the Guvernment to give serivus consideration to the propusals
already put forward. No further communication on this subjeet has been received by the
Committec from the Prime Minister, nor has there been, to its knowledge, any recent action by the
Government to help this important industry.

Subsequent to the Committee's visit to Newnes, and to its recommendations to the Prime
Minister, Dr. Arthur Wade, petroleum technologist, visited the Wolgan Valley district and inspected
the shale deposits and the-works. Special ref thereto is contained in his Report on Petroleum
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Investigations in New South Wales (Parliamentary Paper No, 38 of 1925). Dr. Wade’s concluding
yaragraph strengly supports the Committee’s opinion that the oil shale deposits of Australin are
a vital asset, and shouk} be developed and conserved :—
“I should like to point out that in the Jong run these kerosene sheles may be
more profitable to Australia than oil wells, especially if only small wells and limited pools
Lo eventually discovered. Moreover, there is no certainty that such pools will be
discovered, In the meantime, the amount of shale can be ascertained definitely ; we
can find out what our resources are, what can be done with them, and meke plans
accordingly. Beds of kerosene shale are not so erratic and uncertain as oil wells. Water
troubles and careless drilling will not affect them. They remain where they are, and will
not “ peter out ** when most wanted, as oil wells sometimes do. Their profitable develop-
ment will depend upon research and business methods, and not so much on wild-cat
speculation, T constder them to be onc of the greatest assets that Australia possesses,
and the day of their very great importance may yet come,”

SuaLe O BounTies.

Tn an endeavour to foster and encourage the shale oil industry in Australin, the Commeon-
wealth Parliument has ftom time to time granted assistance by means of bounties, particulars of
which are enumerated. :

The Shale Gd Bounites Act 1910 appropriated the sum of £50,000 during the three years
commencing on 1st July, 1910, for the payment of bounties of 2d. per gallon on Kerosene and of
25, 6d. per cwt. on Refined Paraffin Wax, the products to be manufactured from Australian shale,
The full amounts claimed and prid under this Act were as follows :—

Kerosone. Taroffin wyax.
Commonwealth Oil Corporation Limited, Newnes .. £4,165 e £2,
British Australion Oil Company, Murrurundi .. £2328 .. £137
The perivd duting which these products were required to be manufactured in order that bounty
might be claimed expired on 38th June, 1913, and it was not extended.

In 1914 and 1915 the Interstate Commission of Australia conducted an investigation
into the shale oil industry, and concluded that a bounty on crude oil would be more satisfactory
than on kerosene and wax. It accordingly recommended a bounty of 1d. per gallon on cruds oil,
the product of kerosene shale mined in Australia.

In 1917 the Shale Oil Bounty Act was passed, under which £270,000 was appropriated
{or the purpose of paying a bounty in respeet of tge production in Australia of crude oil from mined
herosene shale, fur a period of four years from 1st September, 1917, the rate of bounty being
21 ot each gullon up to 3,500,000 gallons, 2d. on each gallon exceeding 3,500,000 galions
and not exceeding 5,000,000 gallons; 13d. on each gallon exceeding 5,000,000 gallons and not
exceeding 8,000,000 galions ; and 13d. on each additional galion. During these four years,
9,719,723 gallons of crude oil were produced, the total amount of bounty paid being £91,192.

In 1921 the period during which bounty would be paid was extended for another year,
during which time 2,559,987 gallons were produced, the bounty paid being £24,000.

A further extension of one year was made in 1922, and the rate of bounty previously
przivided for, viz., 23d. per gallon of crude oil up to 3,500,000 gallons, was increased to 33d. per
gallon,

Up to the end of January, 1923, when the works at Newnes closed down, 688,053 additional
gallons were produced, the bounty amounting to £10,034, making the total production 12,967,762
gallons of crude oil and total bounty puid +£125,166, all of which was drawn by John Fell and
Company. This crude oil was refined in Australia, and the following products were obtained :—

Approximate Quantity.

(as oil. . . . .. .. 7,744,869 gallons
Kerosene .. . .. .o 2,163, »
Motor spirit .. .. .. .. 1,014,786 ,,
Grease oil .. .. .. .. 413506
Axle 0il .. .. .. .. 65,746 ,,
Pitch .. . .. 110885 ,

By the Shale Oil Bounty Act 1923, a further three years® extension was made, the bounty
now being payable up to 81st August, 1926.

In January, 1925, hounty amounting to £335 85, 4d. was paid to Messrs, W. H. Vidler and
Sons in respect of 23,000 gallons of shale o1l produced by them at Capertee, in New South Wales,

An amount of £144,508 is therefore still available for the payment of bounty on shale oil,
which may be produced up to the 3lst of August of the present year.
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When the Tariff Board reported on the industry in July, 1922, the conelusion arrived at
was that the withdrawal of the bounty at that time would certainly lead to the closing down of
the shale mines and the retorts. Tt was considered that, should it be desired to re-start production
at Newnes at any future date, an initial outlay of at least £40,000 would be required to repair the
retorts and clear the mines under the most favourable circumstances. At that time the worhs
were employing up to 420 men, and were producing a primary product urgently required by
Australia. Tt was on the Board's recommendation that the amount of buunty was incteased frumm
23d. to 33d. per gallon, and the period extended to August, 1926.

Evidence heard by the Public Accounts Committee was unanimous that the continuance
of the Commonwealth hounty was essential to the conduct of the industry.

POWER ALCOHOL.

. InMarch, 1917, the Advisory Council of Science and Industry appointed a Special Committee
to inquire into and report on the production and utilization of power alcohol in Australia. The
bers of this ittee were :—Professor Sir Thomas R. Lyle, I.R.8., Chairman ; Mr. T,
Baker, Managing Directer, Kodak Ltd., Melbourne ; Mr. W, Russell Grimwade, B.Sc., Manufac-
turing Chemist, Melbourne ; Dr. G. Harker, D.8ec,, University, Sydney ; Professor W. N, Kemnot.
M.IC.E,, University, Melbourne ; Mr. H. V. McKay, C.B.E.,, Sunshine; and Mr. G. Lightfuot,
M.A,, Institute of Science and Industry, and, in submitting en interim report to the Prime Mini<ter
in December, 1917, they pointed out that the production and utilization of power alcohol in
Australia do not depend solely on results which can be achieved by scientific or terhnical investi-
gations, but also on economic and fiseal considerations, on the profitable production of raw
materials for the manufacture of alecohol, on the return obtainable through its manufacture, as
well as on the co-operation both of engineers in the manufacture of efficient aleohol engines and
of the users of internal combustion engines,

This Report was published in 1918 as Bulletin No. 6 of the Institute of Science and Industry
and was reprinted in 1921, with an addendum by Mr. G. Lightfoot, as Bulletin No. 20.

This publication contains much information concerning the production and utilization
of power alcohol in Australin and its development in other countries, but some of the fizures und
caleulutions therein concerning costs now require adjustment. in view of the altered econnmir
conditions and lower prices for petrol.

In evidence before the Public Accounts Committee, Mr. Tightfont briefly summarized
the conclusions reached by this Special Committee, and contained in Bulletin No. 20, as follows : -

General.—The world’s supplies of liquid mineral fucls are limited, and in view of the rapidly inereasing demand
there is likely to be & world’s shortage before many years. It is probable that as the supplies diminish and the demand
increages the price will rise.

. Enterpriscs for the production of mineral oils in Australiu have not so far proved suceessful,  Climatic conditivns
in this country are, however, favorable for the growth of plants containing sugars and starch from wlich ale Lol can
be manufactured. ~Aleohol is in every way suituble for use as a liquid fael and powesies cortain advantages ccer
petrol viz, :—

{a) Smoother running,

{b) Absence of carbonizaiion,

(c) Absence of unpleasant exhaust,

(d) Greater safety from fire, owing to miscibility with water,

There are no scientific or technical difficultics in the way of the production and utilization of power aleohol,
The whole problem is one which involves questions of an i ial, and fiscal nature,

The question of the utilization of power alcohol on an extensive scale in Australia is naturally dividel into theee
separate main problems, viz, -

(a) The production of aleohol.
{0} The atilization of alechol.
(¢) Excigoregulations and denaturation of the alcohol,

Production.—By far the most suitable raw material at present available for distillation purposes is the sugar
molasses now wasted in Queensland and the northern parts of New South Wales. If the total annual quantity of
molasses wasted and used for purposes other than distilation (47,500 tons) were used for the purpose in view, it would
be sufficient to manufacture about 3} million gallons of alcohol, On the basis of a yicld of 65 gallons of spirit per ton
of molasses, if $he molasses could bo obtained at 20s. per fon, the cost of the raw material required for 1 gallon of
alcohol would be about 33d.; adding the sum of 7d. per gallon for distillation costs the spisit could be produced at
the distillery (undenatured) at a price of 103d. per gallon.

Even if the whole of the molasses now wasted wers used for power aleoho), it would not be practicable from that
souree to supply more than a fraction of the total liquid fuel requi Ith. If, therefore, alcohol
is to be distilled on a large sealo in the Commonweslth, it will be necessary to find other raw materinls, The most
i qui in ion with suitable raw materials for distillation purposes are—

(a) Constant and abundant supply.

(). Price.

(¢) Percentage of sugars or starches.

(d) Ability to stand carringe and storage without deterioration,

() Unsuitsbility for use as.food-stuff or for somo purpose other than distilling.

(f) Buitability for fermentation.

F.2351.—2
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For ono or more of the reasons specified ahoye, eertain materials, such as wheat. barley, woste fruit, potatocs,
and prickly pear aze at unce vuled out of court as suitubloe raw materials, On the other hand certain materials, such as
cawava, surghum, and sveet potatocs, offer favoruble cpportunitios @ & sourer of alvohal, The questinn 84 to whether
any particular raw material can be used prafitably for the distillation of power alechol dependa of conrse on anumber
of factors, cach of which would have to ke examined thoroughly before the practicabifity of any particalor scheme
could be determined. These factors aro—

(a) Price at which.raw matetial could be delivered ot distillery.
(h) Distillation costs,

(¢} Cost of denaturation,

(@) Distiller's profits.

(2) Cost of packages and distribution.

(/) Retailer's expenses and profits,

(g} Retail price obtainable for power aleohol, .

These costs will, of course, vary in differont cnges, Assuming that the retuil price is to be 23, 3d., and allowing
1 er gallon for costs of diatillation, denaturation, and distiller’s. profit, 7d. per gallon for costs of packages and
distribution, and 4d. per gallon for retailor's exponses and profits (total costs and profits 1s, 94.), the distiller could
not affard to pay raoro then 6d, for the raw material zequired for 1 gallon of spirit,

_On this basis, and on the basis of the average yields of aleohol obtainable from various raw materiols, the
following ate the prices which the distiller could pay :—

Prices Payable for various Raw Materials on Basis that Ratw Material for L Gallon of Spirit must not exceed Gd.

Raw Material m‘ﬁ:ﬁégﬁ:‘ Prico Payable-Ter Ton,
£ e d.
Maize . . .. 85 2 2 6(=1ls jd. per bushel)
Wheat, . . . 83 2 1 6(==1Is. 14d, per bushel)
Barley .. . . 70 115 0
Cassava . . . 39 019 6
Axtichokes . . . 22 0110
Potatoes . . . 20 010 0 .
Sugar Beet .. .. . 18 090
Sorghum (Sweet) . . 123 063
Sorghum (Grain) . .. 87 236
Sweet Potatoes . e 35 017 6

Of the crops which appear to offer possibilities. for cultivation as o raw matcrial for the distillation of power
oleubol, cassava fs not at present grown at all in Australia, swest gorghum is grown in Victoria and certain ather Btates
by facsnurs for the putpuses of feeding stock, sorghuin grain has as yet been grown only experimentally (in New South
Wales), while sweet potatves aro grown only for uso as a foodstuff meinly in (ueenshand nmi' parts of New Bouth Wales.
As the crops mentioned are cither not grown ot all, or aro grown only on a small seale in this country, it is difficult
to state defiitely whether they could be cultivated profitably as a taw material for distillation purpeses, Tf some
stimulus or inducement were offered for the manufacture of alcahol, it appenrs that there is » favorable opportunity
for the establishment of a new and important industry in the Commonwealth.

The development of the cultivation of erops for power aleohol is likely to play an essential part in o complele
agucaltural pulicy. It may kad to the cultivation of areas unstited foz other crops, und may assist in tho settivment
of unoccupied arcas of Australia. It is important to observe that the spent mash from the distilleries vould be used
either for munutial purposes or for stock feed, and the agricultural values of the land would thus be retained.

Ctilization of the dlcokol. -Experiments, both in Australia aud other countries, have shown eonclusively that
aleohol ean be used with entire success in internal combustion engines. The colorific value of aleohol is 11,000 B.T.U,
per Ib., compared with 18,600 B.T.U. for petrol ; but, owing to the greater degreo of compression that ean bo used
with aliuhol wathout danger of pre-ignition, o thermal efficiency of 30 per cent. could be obtained in a properly designed
aleohol engine, us against 20 per cont. in n petrol engine, The result is that in spite of the fact that the calorific value
of alechol is much less than ‘that of petrol, in a properly designed aleohol engine aleshol could compots successfully
at a priee of about 2s. 3d. per gallon with petrol used in 2 petrol engine at 25, 6&. per gallon,

On the other hand, if aleohol is used in existing types of engines, it would be necessary to use sbout 33 per cent,
more aleohol than petrol, In other words, when used it existing types of petrol engines, alcohol should not cost more
than 1s. 10}d. per gallon to compete with petrol at 23, 6d. per gallon,

The gancral custum, however, in other countries where aleohol s used is not to use it alone, but to mix it with
uthes fuels, and s hen this is done a satisfactory and ical fucl is obtained. Hor example, in France, Germany
England, the Philippines, and other countries alcohol is used in admixture with such fucls as cther, benzol, petrol, &e,

Excise Regrlatins and Denaturation, ~Government zegulation of the distillation pracess {whiich is neecssary in
arder to proteet the revenue) results in un increase in the price of the aleohol. Tn Greas Britain, TFrance, and Germany,
the principle has been adopted of granting rebates or bonuses:on power alcohol, as it is considered that if sleohol is
to cumpete with imported Imingral oils, it is only ble to hy way of an all or bonus-the burden
which fiscal restrictions impose on its manufacture.

Accurate information as to the extent to whick the price of aleohol is enhanced in Australia by reason of
gvetomntal regulate o is not available, but on the basis of Eritish experience it s estimated at 5. per gallon. This
catimate has been_confirmed by independent i quiries made in A ia. As the margin between the price at which
power aleohol couid be placed on the market and the price of petrol is small, the sum of 5d. por gallon may very well
make ail the difference between profit and loss and in sttracting tho necessary eapital for the establishment of on
ndustry of national urgency and Importance,

n

Of the sum of 5d, about 3d. is duo to the extra cost eaused by fiscal reatrictions on the manufucture of aleohol,
tho remaining 2d. huing due to the cost of denaturation under the Spirity det 1906

Recommendations by Cromomit The C ded— ) .
(i) That regulations be passed to permit of power aleoho] bring denatured with 2 per cont of serain co? tar
oil distillates. - s sleohel

{ii) That an allowance of 3d. & gallon be frugltod by the Commonwralth Government on power alr

fe din & ia by way o b of the extra eost caused by fiseal rvstnmum;
(tii) That o honus of 3d. a gallon be granted ou power aleohol, in order to encourago its manufacture and to
dovelop the primary industries on which a supply of the necessary raw material depends.

These recommendations were confirmed by the Executive Committee of the Advisory
Council, and transmitted to the Cc wealth Government.

The Institute of Science and Industry was advised by the Department of Trade and ﬁu:tnmq
in July, 1920, that the Commonwealth Board of Trade, alter considering the recommendations,
had decided that it would be unwise to relax the denaturation regulations, and that a hanus on
pover aleohol could not then be justified : but further representations by the Institute resulted
in the Board of Trade reconsidering the question.

In Octaher, 1920, the Institute of Science and Industry convened a conference of persons
specially interested in the production and use of motor fuels and manufacturers of motor badies,
accessories, internal combustion engines, &c. This conference endorsed the recommendativns
of the Institute ns contained in Bulletin No. 20, and urged the Commonwealth Government to
give effeet to them. und for 4 ¢ investisating 1

The Conference decided also to establish o fund for the purpose of investigating the
production of motor fuels in Australia, and suggested that contributions to the fun‘d be made
up on a pound for pound basis up to a limit of £5,000 each by the Commonswealth Government
and the users and trade interests concerned. The Executive Council of the Institute endorsed
the proposal, and recommended the Commonwealth Government to grant up to £5,000 for this
purpose. The recommendation was not, however, approved by the Govcr‘nmtfnt. )

During recent years various efforts have been made to flont companies in Austmhahfor
the production of power alcohol, but without success. It was stated, however, thafz there
would appear to be little difficulty in estoblishing the power alcohol industry in Austml:]n by
using moll):sses as the raw material, but as the quantity of spirit \vhx.cl‘\ could he produced
under existing conditions would not meet one-twenty-fifth of Australia’s demands, it was

y to_direct ettention to other sources of raw material, such as the caltivation of
certain starch-bearing crops which offer possibilities in the preduction of aleohol ) Blm :,w
suitable raw materials are either not yeb cultivated at all in Australia, or are cultivate nnky
on & comparatively small scale, and as the margin of profit available when using su(']‘l umtnrmls
for the distillation of power alcohol will initially, at any rate, be small, it would probably be
necessary o afford certain facilities and inducements to attract ‘phe requisite capital and enterprise.
Nevertheless, motor fuel derived from mol has been ma tured and ;xsed u\l Aus'?:\ha. ;

The Colonial Sugar Refining Company Limited has manufactured from Anstralinn an
Fijisn molasses alcohol ?notor fuel \%hen itgp has had available o temporary surplus of ulr?.lxlr»]., aft)m'
providing adequate supplies for all ordinary industrisl and household purposes x;:ﬁ ,:llv t] he
Commonwealth and New Zesland. ~This product has been marketed under the nume of " Alkol,
and contained 10 per cent. benzoline, 1 per cent. wood naphtha, and } per cent. pynd:;m. lln
all, only about 15({000 gollons have heen manufactured, the quantity produced during the past
four years being :(—

.. . .. . 22,186 gallons.
we Ll e,
1924 ., . .. .. 8009,
1925 .. . .. .. 38426 . , ok
The Company pointed out that it is only since the scale of its operations at Pyrmont has
been enlazged thI:m s:‘:llgcient alcohol has become available for again marketing «\Ik?l‘ nn;]i Aﬂd(:;d
that it hes only been used on what might be classed as an experimental Is‘_s:;.e within the
Commonwealth, though it has been thoroughly tested out on a ]arg;; slc;Te in . iji —_
t the Commonwenlth Government Acetate of Lime Factory, Brisbane, the manufac ¢ o
a]coholAfueI has been carried on for some time. This factory was established durmg the w;)u to
ensure a supply of acetone, an essential raw material for the manuf actu(re of cordite- Mcft:ﬂe Bt(;’lt'llg
produced from acetate of lime, which is derived from molasses.  In 1919-20 portion of the stoc (f
of molasses was utilized for the production of alcohol, which is also used in the: pro%)?}‘utlnn of
cordite and other munitions. Two years later, when accumulated stocks of acetate o }Im{:‘ \v?ro
sufficient to meet peace-time requirements for a number of years, all the molasses ul;v‘?ll a de U(Il'
the factory was diverted to the production of alcohql. Some of this spirit was ﬁ\e\; W a}éxz‘ 121111
sold to hospitals and other users, but subsequently it was proposed to utilize the spirit in the
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manufacture of alcohol fuel for supply to. Ct Ith Depart This comse was
approved by the Government in January, 1924, as it would easure the proper maintenance of
the factory plant and buildings, and perruit of the retention of the services of the trained staff,
and generally assist in maintaining the factory ns an effective munitions unit.

As it was known that greater efficiency could be obtained in ordi motor engines by o
blended fuel than by aleohol alone, it was pr}o osed to mix the aleohol produced at the factory
with ether, to be manufactured from such aleohol at the factory and with benzol proenred from
the Newcastle Steel Works, Numbers of experiments and sovere road trials with mixtures
containing different proportions of aloohol, benzol and ether were conducted with satisfactory
;csulrs, and in August, 1924, the factory commenced supplying the Postal Department jn
Melbourne. Up to the end of 1925 the Factory has manufactured approximately 138,000
gallons of aleoliol fuel, which were distributed as follows:—Postal Departinent, 112,000 gallons
(i\[elbourn? 96,000 gallons, Brisbane 16,000 gallons); Royal Australian Air Iforce, 14,000
gallons; Cordite Factory, 11,000 gallons ; and Small Arms Ammunition TFactory, 1,000 gallons.
The alcohol fuel at present being used comprises :—alcohol, 674 per cent. ; benzol, 22} per cent. ;
und ether, 10 per cent.; to which is added, as a denaturant, per cent, pyridine. Until 30th
June last there was also added, as a denaturant, 1 per cent. wood naphtha in accordance with
]tllzi %}:or:lta R.eglgutwm, but as the fuel is for Departmental purposes only, the use of wood naphtha

S waived.

Aveording to Mr. N. K. 8, Brodribb, Chief Chemical Engineer of the Munitions Suppl.
Board and Manager of the Cordite Tactory, which estub]ishmen%: controls the Acetate of I?lﬂlz
Factory, the costs of the raw materials comprising the alcohol fuel and of the raw materials in
the fuel itsclf are as under :—

Matertal. Cost pes gallon. etosnago n Cost r':r e Mixturo
Aleoliol . . 10755 0.5 75
Benzol . v . 24.0 22.6 5.40
Ether o . . 16.16 10,0 1.62
Denaturant (pyridine) .. - 264 0.25 0.66
14.78

or, say, a total of 1s, 23d. per gallon of alcohol fuel represents the cost of the raw materials used
m its manufacture.

. The cost of the alcohel, 10-56d. per gallon, is based on a price of £2 15s. per ton for mo

viz., average cost at the mills, £1; freight and handling at Cltjzirns, 10s. ste%mer freight é?éfé
to Brisbane, £1 5s. The ether is manufactured in small plants installed on a nucleus, and not
on a commercial, bnS.lS, at the Acetate of Lime Factory at Brishane and at the Cordite Factory,
Maribyrnong, Vietoria, and in_consequence operating costs are high, viz., 2.084. per ga]lon,
exclusive of depreciation and interest—labour representing 1d., or nearly 50 per cent. As 4
gallons of alcohol are required to produce 3 gallons of ether, the cost of the material used in the
manufacture of ether equals four-thirds of 1056 pence, or 14-08d. per gallon—making the totel
cost of ether 16-16d. per gallon, The henzol is obtained from the Newcastle Steel Works at
2s. per gallon, and the pyridine from the Australian Gas Light Company of Sydney at 22s. pez
é(allocrll.t The mixture is co{x’)‘se.qucnt]}' ’/cﬁomposed of all Australian ingredients, and it has been
ound to give an average efficiency of 75 per cent. i i

found to rgdinnry motof iy Y per cent. of petrol used without any special attachment

Experiments have also been conducted with o mixture comprising alcok

hol 50 per cent,
benzol 40 per cent., and ether 10 per cent., and have given up to 90 peg‘) cent.g efficiency as g:)mpared
with petrol, but from the factory stand-point the mixture containing the greater proportion of its
own manufacture is considered the more desirable, It might be explained that t%e Departments
usxtng]tll;e allcoholt 1fucl .?u{zphed .ll)y the f;}lcemte of Lime Factory pay only the equivalent price of
petrol based on the relative mileage efficiency of the two fuels, as i ] i
product was to compete with petxrzol. ’ 78 16 was ot intended that the

In submitting these costs to the Committee the witness explained that th i
. e b b
being maintained on o nucleus basis only, and that although the F!?cbory can mukz Eﬁg %Jri}(’:r:s
250,600 gallons per annum, it is working at only 50 per cent. of its rated capacity.

Discussing the guestion of the production of power aleohol generally, M; i

R 2 X 1 ¢ r» Mr, Brodribb

of upinion that it was not an economical proposition unless the outgut amo)l;nted to one or mf
million gallons, and further, that such production should be developed in definite areas so as to
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avoid the heavy costs of distribution, and the difficulties attending the interchangeabilits of
aleohol and petrol in motor vehicles, These difficulties, it was stated, do not occur in the car
of aleohol blended with benzol, or with benzol and ether.

When in Brisbane in December, 1924. there appeaved beforo the Public Accounts
Committee, Mr. A. V. Board, representing the International Sugar and Aleohel Company of
London, a company founded by the Distillers Company Limited, for the purpose of dealing with
the production of power alcohol within the Empire, This Company had already carried out
extensive tesearch and experimental work, and at the invitation of the former Premier of Queens-
land (Mr. E. G. Theodore) was investigating the possibilities of establishing the industry in Australin.
In the event of the initial scheme which the Directors had in mind proving successful it was
intended to establish an Australian company, under Australian management, and largely with
Australinn capital.

Mr, Board explained that his Company at the outset of operations propnsed to encourage
the growth of cassava as an additional crop on the sugar lands of Queensland. for the purpose
of obtaining materinl for conversion into alcohol. The distillation plants would be established
in various centres in the sugar districts in close proximity to the sugar mills, and would thus
enable all spare molasses as well to be utilized in the manufacture of aleohal  This scheme wonlrd
also enable sugar mills and employees to be continuously employed throughont the year, The
Compeny's proposals were viewed favombly by the Queensland Government, which was
interested on account of the ndditional opportunities thus offered for land scttlement, and had
guaranteed an advance of £25,000 to enable the Plane Creek Sugar Company at Sarina to erect, in
conjunction with its sugar mill, a distillery for experimental purposes on a commerciul scale.
In the ovent of success being achieved, operations would be extonded to other States.

Mr. Board pointed out that although molasses would form a valuable nucleus to assist
the industry—and he proposed to use such molasses as were available—if alcohol were to be
produced on a large scale crops must eventually be utilized, and although cassava was the crop
which he favoured, other starch-bearing erops such as arrowroob and sweet yotatoos would be
accepted. The witness considered that the yield of cassave would average 12 tons to the acre,
and that each ton would produce from 39 to 40 gallons of 95 per cent. alcohol. The estimated
cost of raw material would be 6d. or 7d. per gallon, and it was aunticipated that the Company
would be able to turn out power alcohol for 1s. 3d, a pallon when using cassava, and about 11d.
when using molasses. The fuel proposed to be placed on the market would contain from 60 to
70 per cent. of alcohol, the balance being Australian benzol or petrol.

As cassava had not been grown in Queensland on a commercial scale, Mr Board antiripated
that agriculturists might at the start get only a small reburn from their crops, and moreover,
a8 the spirit produced would have to complete with petrol, the Company could not afford to pay
more than £1 per ton for its raw material.” He was of opinion that by the adoption of economical
methods cassava could be cultivated and delivered at the distillery for £7 per aere, which would

ive a net return to the grower of only £5 per acre. The Company therefore asked for 2 bounty of
d. per gellon on alcohol produced from crops, but not from molasses, to be divided into three
portions—1d. to meet the cost of denaturation, and two portions of 1d.: 11d. would enable
the grower to receive an additional 5s. per ton for his crop, and the remaining 13, the distiller
proposed to hold in abeyance; and if necessary make it available to the farmer if his costs of
production warranted it.

To carry out its distillation work the Company proposed to adopt the Boulard system—
o continuous process carried out in an enclosed plant, and now used extensively in Europe. It
was claimed tEat this process not only gives from 95 per cent. to 98 per cent. of the theoretical
yield of alcohol from the substance treated, but provides a larger measure of control of fermentation
than is possible by the ordinary systems of distillation. Although the existing Distillation
Regulations did not_permit of the use of such a process in Australia, the Comptroller-Gieneral
of Customs informed the Committee that permission had been given: for its use.

Subsequent to Mr. Board's appearance before the Accounts Committee he made formal
application to the Tariff Board, which recommended the payment of a bounty of 4d. per gallon
on all power alcoliol produced in Australia from cultivated crops, one half of this amount to
be reserved for the growers—the bounty to extend over a period of five years from st January,
1926, and not to exceed a total of £25,000.

Incorporating certain of these recommendations a Bill to provide for the payment of
bounty on the manufacture of power alcuhol was introduced into the House of Representatives
on 26th June, 1925. The Bill lapsed on prorogetion, but was introduced in its original form
in the present Parliament on the 14th January, 1926, This Bill provides for the payment of
bounty at the rate of 4d. per gallon on power alcohol manufactured in Australia from the following
products grown in Australin:—Cassava, sweet potatoes, arrowroot, or such other cultivated




4

starch bearing plants as the Minister approves, The amount of bounty to be paid is Jimited
to £5,000 per annum for the period froa st January, 1926, to 31st December, 1931, and tho
Misister is given power to withhold the whole or any part of the bounty unless he is satisfied
that a reasonoble price has been paid for the materfals used in the manufacture of the power
alcohiol, and that the price includes an amount which is the equivalent of not less than onc-half
of the bounty payable,

In the meantime Mr. Board has proceeded with his project -o distillery capable of
¥ruduring 450,000 gallons of alcohol per annum is being erected at Sarina in connexion with the
lune Creek sugar mill and will shertly commence operations using molnsses as raw material.
Later it is proposed to utilize cassava as well an area of about 309 acres in the district having
been planted with cassava, the cuttings of which were specially selected in Java bl the
Quecnsland Government Agriculturist, who also supervised their planting in Australia. Although
it is yet too early to sny what the result of this experimental planting will be, present indications
are said to be very promising.

In view of the proposals concerning the utilization of cassava, the Committee endeavoured
to ascertain reliable information concerning the cost of growing cassava in Australia and its yield
under locul conditions, but it appears that the only previous.attempt to grow cassava in Australia
wus made about twenty years age on an experimental plot at Mackay in Queensland.

Knowing, however, that arrowroot, which might to some degree be comparable to cassava,
was being grown in Queensland, the Committes ascertained from the Queensland Department
of Agriculture that the yield of arrowroot threughout the State, taken over a.sevenyears' period,
was 12 tons per acre, and that the price paid for arrowroot buibs delivered at the mill for
manufacturing }l‘;urposes was £2 per ton. Co-operative mills, however, made additional payments
from profits—these payments included growers’ profit estimated 2t from ten to fifteen shillings
a ton. The Department intimated that no information was available concerning the growing of
cagsava under Queensland conditions, but it was estimated that the cost of production would
be about the same as arrowroot, and that the yield per acre would approximate 8 tons,

In his publieation Power Aloshol—its Production and Ubilization (1922), G. W. Monier-
Williams says:—

Cassava iy a branched shrub which reaches  height of 6 te 12 feet, and forms large root tuhers from 1} to 4 fert
fong and 14 to 2% inches in diameter. The fresh tubers contain from 21 to 30 per cent. of starch and 5 per eent, of
sugar, and are the source of the tapioca of commeree, . . . . The plant is sensitive to cold and ix casily killed by
shght frost,  The area over which it can be grown is therefors restricted to tropical distriets. It succeeds best in dry
suwdy suts with el ranfall, and: will withstand prolonged and extreme drought without injury, properties which
retder it o valuable foudstuff in many localities. The yield of roots vaties with the character of tho soil. On poor
sails it may not be more than 2.to 2} tons per acre, while in the United States as much as 15 tons hasbeen obtained
on an exceptionally good sail. An average yicld would be about 9 tons per acre, or half as much again as that of
potatoes n this country. The plant is propagated by cuttings, and the crop is ready for harvesting at from eight to
fifteen months alier plonting.  On goud land several Successis ¢ crups mey be grown, hut after this. the soil deteriorates
supnliy unicss o props system of ooy rotation is practised.  In West Africs maize or sorghum snd leguminous crops are
growt i totation with cassava. In countries where sugar-cane js cultivated, this may with advantage be introdueed
into the rotation. Thus at least two-thirds of the cultivated area would be constantly under a starch or sugar yielding
crop, the remaining third being occupied by ground-nuts or beans,  The yield of 95 per cent,.aleohol from 1 ton of roots
would be from 35 to 40) gallons, as compared with 21 gallong from a ton of potatoes. Per acre of land the yield would be
abuut 330 gallons, the correspouding figure for potatoes being 137 gallons.

Cawsava pusscases the disadvantage, common to many root crops, of requiring considerable manus! labour for
cultivation and harvesting, Tho tubers are long and spreading, and can only be ploughed ou with difficulty. Usually
it is necessary to pull them up by haud or dig them out, They quickly decay after harvesting, and cannot be stored:
for subsequent distillation unless thoroughly dried, In 1913 dried cassava roots exported to Irance from the French
culontes were valued at alout £5 to £6 per ton, This would correspond:to approxitately £1 10s, to £1 16s, per ton for
the Iresh twuta. At thus figuse the ran waterial fur 1 gallon of 93 per cent, alcohol would cost about 1., corresponding,
with maize at £4 6s, per ton.

Mr, A, J. . de Bavay, consulting chemist, whose scientific researches and processes are a
{eature of Australin’s industrial development, informed the Committee that he considered the
utilization of molasses provided the best means whereby the power aleohol industry could be
estublished in Australia. He had studied the problem for many years, and had recently discussed
the ecunomic practicability of certain schemes put forward by representatives of the SUgar growers
s the Caitns district  known as the Nurthern Power Alcohol Committee, whereby it was proposed
to su treat the Queensland suger crop that a greater quantity of molasses would be available
atd be wsed in the production of aleohiol in order to lessen the loss on the surplus sugar exported.
The Committec was informed, at a later stage of its inquiry, that although the sugar producers
propused to further utilize molasses for the production of aleohol the project concerning the
exportable surplus was being held in abeyance.

Duting sts inquiry, there was plaed before the Public Accounts Conunttee, in evidence,
by the discoverer, a propusitivn for the ﬁwdmm of aleohol from prickly pear. The witness,
Dr. W. M. Sinclair, a divector of Power Alcohol Limited of Sydney, explained to the Committee
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that as the result of extensive research work it had been discovered that by the use of his pateuted
process, alcohol could be obtained from this plant. He estimated that each tor f prar n
produce 14 gallons of alcwhal at o cust of Gl per gallun, calculated on a yield of 100 tuns of e ur
to the acre.  Allowing fur expenses, profit, &c., the Compuny vonsider~d it could produce poser
aleohol for 1s. 3d. per gallon,

The Company has erected a small exgerimentul plant at Cougee, but to work on a proper
scale the plant would cost £100,000. Dr. Sinclair stated that if the Company could obtain, in
addition to the capital of £100,000 for which it was calling, assistance to the extent «f £]0.000
to carry it over the initial stages and £10,000 towards the cost of a plant on a commer ial « ale,
it would be possible to establish a factory in the field within six months. Although Dr. S Liir
does not advance bis process primarily as a means fur the eradication of prickly pear, he (laims
that from his provess a product is evolved which so affects the pear that with' the addition of
2 per cent. of arsenic, an mexpenaive and efficient eradicator is available. Furthermore, he o tends
thet after a few years' continuous entting the pear plants die out.

A representative of Power Aleohol Limited appeared before the Tariff Board in support
of the application by Mr. Board for a bounty of 4d. per gellon, and explained that his Company
expectc(;) to particigutc in any bounty pranied for the manufucture of power gleohal  The witneds
was, however, unable to submit any details concerning costs, and undertnok tn do <n at a later
date. In its report, the Tariff Board intimated that, whilst it had no hesitation in recommending
that the bounty should be wide enough to cover the activities of Power Alcohol Limited, it was
not i a position to make any recommendation concerning the amount of the bounty or the
conditions under which it might be granted.

On 13th July last at Coogee, New South Wales, the members of the previous Public Accounts
Committee witnessed a demonstration of the production of aldebydes from priekly pear, but the
plant for further processes was not then working. Meanwhile Dr. Sinclair has effected alterations
and improvements in his process whereby the time occupied in fermentation has been shortened
and the necessity for large vat accommodation eliminated, the result being a better yield at less
cost, The Commi it d a d tration of the later process on the 4th February, 1426,
in o small plant erected at the Commonwealth Laboratory at Melbourne,

Previous evidence placed hefore the Committee indicated that experiments to utilize prickly
pear for the production of aleohol have been made in other countries as well as in Australia, but
without results which justified any hope of its being a commercial success. Experimentul work
conducted in Queensland, under conditions which were regarded as perfect as possible for fermen-
tation and distillation, showed that the yield of alcohol obtained was 0°5 per cent of the weight
of the plant used, or an equivalent of about 1} gallons of spirit per ton

Reference was also made in evidence before the Committee to experiments which have
been conducted. with various commodities to ascertain whether alcohol in commercial quantities
can be obtained, and it was indicated that an important field of research lies in the discovery of
improved’ methods for converting cellulose materials (i.e., wood, straw &c ) into formentable
sugars for distillation into sleohol.  Although this was actuslly accomplished ot a large
seale in America during the war, it is admittedly too expensive for normel times. These problins
are being studied in various parts of the world, and the desirableness for further research work
in Australia on this question was stressed.

Dr. Hargreaves, Director of Chemistry, in South Australia, who investigated the question
of the hydrolization of straw, reported for the infurmation of the Accounts Committee as
follows

“ A few years ago a preliminary investi?xﬁon was begun in this Department,
having for its object the manufacture of power aleohol from straw  Although we made
some glcohol and obtained  few results which were of an encouraging nature, tendin to
show that there was a possibility of finding a practical method for making alecho] on a
commercial basis, the work had to be discontinued for lack of funds, We were, therefore,
unable to check and confirm the results obtained, and until that is dene T am not in a
position to publish any results.

1 have since then endeavoured in various ways to arouse public interest in this
subject, with the idea that perhaps a company might be formed to subseribe the funds
required to carry on the investigation, but up to the present there has been no response.™

In the Philippine Islands the production of alcuhol {rum the juice of the Nipa palin has been
undertaken for some years, and it was lately reported that an experimental plant which huc Lecn

uperating in British North Borneo had proved satisfactory, and had shown that if a plant with o

capacity of 1,000 gallons per day were erected, it would prove a commercial success.

. The Committee ascertained that the Nipa palm grows profusely over considerable areas
in the delfas of the Papuan rivers, and although it made inquiry at Port Moresby, was unable to
obtain any definite informe*.on concerning the extent of this tropical plant or of its possibilities

,
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The Director of Agriculture in Papna was of opinion that the Territory offers every reasonable
farility for the exploitation of the palm, and that the constal natives would supply plenty of good
urshilled Jabour. ~ He added thut some years ago & conpany hed taken up leases in Papua for the
purpose of ubtaining industrial alcohol from Nipa palm, but beyond carrying out a survey of certain
areds no \\'Ol'k Wag (]0!]0.

DENATURATION,

Since the recommendations of the Institute of Science and Industry were published, there
has been some modifieation of denaturation requirernents.
The present standards prescribed by the Spirits Aet Regulations are as follow :—

Standard for Mineralized Spirits,—The spitit beforo mathylation to be of a strength of nob less than 65 degrees
overproof {or approximately 94 per cent. of alcohol), and to ba meth, i7lated by the addition of 1 per cent. of wood naphtha,
} per cent. of pyridine, 2 to 20 per cent. of benzine, and § per cent, of o solution of aniline, violet, or blue dye,

Standard for Aleokol Fuel.- Tho spirit before methylation to bo of a strongth of not less than 65 degrees overproof
(ot A:{:pm.\umh-ly 94 per cent, of alculiof), and to be methylated by the addition of I per cent. wood naphtha, § per cent.
pyridine, and not less than 2 per cent. of one of the following :— Approved coal tar, nephths, benzole, shale naphtha,

: r,

petrol, gasoline, petrolenm benzine, petroleum naphtha, ether (sulphuric), or the like

The Power Alcohol Bounty Bill ;;rovides that the power alcohol on which bounty is to
be puid must comply with the standar for the time being preseribed for mineralized spirits.

According to present, prices the addition of wood naphtha adds to the cost 4d. per gallon,
and pyridine two-thirds of & penny per gallon. In view, however, of the reported production on
u commerciul scale of synthetic methyl-aleohol; the cost of denaturants may be considerably
varied at any time.

It was stated in evidence that although pyridine is manufactured in Australia, the local
waod naphtha industry is decadent, and the amount produced here would not supply the demand
should power aleohol be manufactured on an extensive scale, In other countries the regulations
have been relaxed to encourage the use of power alcohol, and the use of wood naphtha is notinsisted
upon where the spirit is intended for fuel purposes.

LIQUID FUELS FROM COAL.

Lvidence heard by the Committee emphasized the urgent ity for early attenti
also being directed to the technical and economic study of means whereby liquid fuels may bo
derived from coal, and so serve to supplement supplies from shale, cultivated crops, or other sources,
The importance of such an avenue of research is being recognized throughout the world, and other
countries are devoting considerable attention to fuel technology—the satisfactory development of
which demands protracted research according to each country’s own resources.

The question of fuel research in Australia was considered by the Temporary Advisory
Couneil of Science and Industry in 1919. The unanimous opinion was that the Australian fuel
problem, having special features peculiar to the country, could only be satisfactorily approached
by the establishment of an organization comprising the various interests which should co-operate
in meking a systematic examination of the wﬁole position.  Subsequently the Institute of Science
and Industry established a * Fuel Research Committee,” which was created initially for the purposs
of collecting all available information concerning the fuel problem, but owing to lack of funds the
Committee did not function. At a later stage the Institute convened a conference of persons
interested in the lignid fuel problem, and although the trade interests represented indicated their
sincerity by offering to subseribe up to £5,000 on & pound for pound basis with the Commonwealth,
the necessary funds were not made available by the Government.

Recognizing that an essentinl preliminary to effective research was a thorough and expert
examination of the problem concerning the production of liquid fuels, and of the existing state of
knowledge in regar({’ thereto, both in Australia and other countries, the Institute of Science and
Industry published, in April, 1923, » Bulletin (No. 24) entitled The Production of Liquid Fuels
from Oil Shale and Coal in Australia. The work of compiling this publication was entrusted
to Mr. R. I, Thwaites, M.A., who lad for some years made a special study of fuel problems, and
had curried out experimental investigations. This bulletin malkes a comprehensive review of the
subject, indicates ‘the development reached in other countries, and summarizes Australin’s
resources of raw material.

This information having been so compiled, it was emphasized that the next step
should be to establish a Fuel Research Laboratory to carry out the systematic investigation of
selected raw materials and of processes likely to yield successful results under Australian conditions,

In Great Britain a Fuel Research Board has been established, and is devoting special
attention to the question of the low temperature distillation of coal, with a view primarily tothe
production of smokeless liquid fuels, Canada also has established s Dominion Fuel Board.
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Trom present knowledge, however, an important source for supplementing supplies n£
oil appeara to lic in the catbonizativn of coals, and jn the recovery of gases during the process Sn
coke-making for the manufucture of benzol, Although in New South \Vujrm alone over 50N 0
tons of coke were produced during 1924, the method of manufacture, with one exception had
not kept puce with modern practice by the installation of by-product recovery ovens. Iil
consequence, benzol as a motor fuel was until quite recently almost unknown in Australia, although
it had been well established in Great Britain, Europe, and America for many years as a satisfactory,
cconomical, and efficient motor spirit. During the war so much importance was attached to the
production of benzo! that the British Government compelled the large coke-producing works to
install benzol distilling plants to save this valuable product from passing into the air as smoke and
waste gos. In Australin limited quantities of benzol have been manufactured by various gas
companies, but not on s _commercial scale. The only large benzol refinery at present opemtm.g
in Australia is that installed by the Broken Hill Proprietary Company Limited at its steel works
at Newcastle, where the benzol is produced frem the company’s coke ovens plant. From this
source about 1} million gallons of benzol axe made available each year Tn round figures 2 gaffons
of benzol are recoverable from each ton of cosl. But it was explained to the Committee that «o
for as this company is concerned, the production of the motor spirit is merely a by-product of thc{
works, and that the quantity available is entirely dependent on the total output of stolal
monufactures. Although the company considered that judging by the demand for henzol it wnul{
have no diffieulty in selling twice the quantity now manufactured, to double the output would
cost, it was estimated, from £600,000 to £1,000,000. S}mh expenditure merely for the production
of benzol would not be a commercial proposition, and increased production of benzol could come
about only as an integral part of an extension of the steel works—a factor governed by the demand
for their ucts. .

’ thelltlizzg also indicated to the Committee thot the gasworks of Australia might form another
source for the supply of benzol. 1t is estimated that approximately one and one-t hird million tC;:l'S
of coal are used apnuslly in Australia for the production of gas, and it was considered that from this
quantity nearly 3,000,000 gellons of benzol could be obtnined. " hich i

One factor governing this question, however, is the statutory standard for gas, which ﬂl
most of the States Is based on the illuminating standard, and not on the calorific value, notwith-
standing the almost universal uge of the incandescent mantle where gas is employed as anil fuminant.
Whether the extraction of the henzol from gos would tend to lower the standard and necessitate
its being replaced by another substance is a matter for expert investigation. During the war gnjx
companies in Great Britain were compelled to debenzolize their gs: bus, as soon as pcmnltlt?ri
they reverted to their previous practice, evidently being of opinion that the value of the benzo

was greater to them in the gas than in liquid form. o

The Australian Gas Light Company, of Sydney, has to a moderate extent only x{anuiaatm]e(
benzol by treating portion of its available tar, and the spirit so produced has been utx%@led for the
company's own transport vehicles, The engineer of this company, Mr. Andrew ¥V lion gnol\(\i
genteral manager and secretary). was of opinion that in time of emergency gas works wou
undoubtedly be & good source for supplies of benzol, but before expressing & definite opmllun
concerning the practicability of the production of benzol by gas companies, the witness under-

took to conduct experiments and to advise the Committee of the result. . .

Tirom & defence standpoint, an important by-product from coke ovens is toluol, the basis
of TN.T. and other high explosives. At present this product is left in the benzol, but in an
emergency it could be extracted without, it was claimed, detracting from the efficiency of benzol

otor spirit.
usamlﬁ \vug also stressed that the extraction of benzol does not by any means exhaust the
possibilities of the application of coal products to motor transport. Iixtensive 1pvest1gatwn’s

are being conducted in various countries into the carbonization of coals - particularly Imx:
temperature carbonization—as it is recognized that the utilization of coal as a source nf motor

i able of great development. . .
fuelis ‘li;llpdiscussingé the possi!l))ili’ﬁies, as a source of oil production, of the enormous dgposlts of
brown coal known to exist in Victoria, Dr, Herman, formerly Director of Geological Rurvey in

Victoria, and now in charge of briquetting and research” work for the State Wlectricity
Commisston of Victoria, informed the Committee that, speaking broadly, the results of expenmeg{s
conducted so far in both high and low temperature carbonization of brown coal, were not favorable
to such brown coals as had been found in Victoria being successfully treated in a commercn.all);
profitable way for the primary purpose of producing oil. Dr. Herman added that the wnrl\.od
carbonizing brown coal in Germany, which was the most advanced in the world, had been cnrrie
out with a grade of brown coal of which, up to the present, no close counterpart had ‘been
discovered in Victoria ; in fact, no real distillation brown coal had yet been found in the State.
In Germany less than 1 per cent. of the brown coal lf)roduced is sent to the distillation works,
and even with their high grade brown coal the yield of motor spirit is little more than 1 gallon to
the ton—although several gallons of other oils are obtained.
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OIL SUPPLIES.

As¢ much of the evidence advocating the establishment of the power aleohol indnstry in
Australia and the manufacture of other liquid fuels has been based upon the possibility of a
shortage in the world’s supplies of flow oil, the Committee endeavored to ascertain authentic
information on this ghase of the subject. The Director of the Comm 1th Institute of Sci
and Tndustry quoted, for the information of the Committee, estimates of the world’s ol reserves
by the Director of the United States Geological Survey, published 1920, which placed these
veserves ot 6,000 million tons- representing 60 years® supply at the 1920 rate of consumption ;
but if consumption increased at the rate of 10 per cent. per annum it was considered that there
would be only 20 years’ supply of oil available. In evidence Mr. de Bavay stated that :— It
is the opinion of the higlest anthorities in America that there will be » shortage of petrol before
five years, and when that happens America will stop exportation, and the price of petrol from other
fields will leap up.”

On the other hand, it was pointed out by repr tives of the principal oil com:
anies and by other witnesses that in the opinion of experts it is absolutely impossible to
orecast the reserves of oil still to be drawn from the earth. The colossal increase in the

eonsumption of oil t*roughout the world had been met by a corresponding increase in production,
and, in fact, during recent years there had been over-production. Further, the general trend
in the oil industry was towards improved and more economical means of production and refining ;
and by the adoption of new methods of extraction it was considered that apparently exhausted
fielde will yiefd additional supplies, whilst cracking processes recently introduced had increased
by 100 per cent. the yield of petrol from cruds oil.~ Oil supplies were also being conserved by
further elimination of waste and increased efficiency in their utilization, In this connexion the
following *“ Summary of Conclusions” from a report submitted to the Rederal Oil Conservation
Board by the American Petroloum Institute is of particular interest. This report, which dealt
in detail with the supply and demand for petroleum, was prepared by o special committee of
eleven members of tie Board of Directors of the American Petroleum Institute appointed in
January, 1925, as the result of the naming of the Federal Board by President Coolidge in the
previous month.

1 There is no imminent danger of the exhaustion of tho petroleum reserves of the United States.

2 Tt i reagonable to assume that a sufficient supply of oil will be available for national defence and for essential
uses i tho United States beyond the time when .cience will limit the demand by developing more:efficient use of, oz
suhstitutes for, oil, or will displace its use as a source of power by harnessing a natural energy.

3. Current supply and demand cannot stay in bulance, since the amount of both supply and demand aro
constantly changing. Generally, current supply will exceed or be less than the current demand, ereating surplus or
shortage ; cither condition will be reflected in price, but prieo will in time correct either condition,

4. Putrolenn tecoverably by present mcthods of flowing and pumping from esisting wells and acreage thus
proven consist of 5,300,000,000 barrels of crude oil’

5. It 1 wstinatel that ufter pumping and fluwing there will remain in the area now producing and proved
26,000,M0,000 Larrels of crude off, a considerable portion of which can be d by improved and known p
such as flacding with water, the introduction of air andgas pressure and niining, when price justifics.

& Tmproved methods of deep drilling below oil sands now producing will disclose in many ateas deposits not
hitherto available, which will be tantamount to the discovery of new fields, Improved methods of producing have been
pr-rfecn;ul, whieh will make possible recovery of oil from theso Jower levels, 'The limit of deep drilling has not been
reached.

7. The major oil reserves of the United Btates lie in some 1,100,000,000 acres of lands underlain by sedimentary
;ucki;l :Iml not fully explored, in which geology indieates oil is possible. With extended senrch now supplies will bo

oui liereitt.

& The nation has an additional reserve in the vast deposits of oil shale, conl, and lignites, from all of which
Iiquid fuel and lubricants may be extracted if and when the cost of recovery is justified hy tho price of these products,
These depesits are so huge thet they promise under conscrvative estimates an almost unlimited supply.

9. Whilo this report is confined to the petrolenm supply and demand within continental United Stutes, the
importance of imports cannot be ignored.  Countries to the south are known to have Jarge potroleum resources, for the
output of which the United States is a natural market, and the supply therefrom must inevitably have its infl
on the consumption of American reserves.

10, Tho availability of future petroleum supplics from the vast area of land mentioned above depends upon

G i ives to the expleration which in the past hasgiven the nation a sufficient supply of petroleum, in peacs
and war, throughout the history of tho oil industry, from its inception jn 1859,
There must be—

(2} Becurity in the ownership of oil lands and of the right to lease,

(4} Conditiuns of eaploration and development by owners or lessees perwitting exercise of initiative, liberty
of action, the play of sompetition, snd. the free operation of the law of supply and demand.

(c) Prices that will provide a return to producers, refiners, and distributors commensurate to the risks
involved and the capital invested.

11. The supply of petroleam will be made to go- much further through more efficient utilization. Automotive
taputts state that the nileage of the motor car per gallon of gasoline may be doubled through structural mechamical
ckanges, wher. price justifies such changes, Improved mechanics will also result in smaller consumption of Inbricants,
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12, Through improved methods, principally the process known as eracking, tho cefining bracch of the industry
has already increased the yield of gasoline, now fhe ninjor product of petroloum. Through fuether 2aprovements and

extensions the supply of gasoline i1l be angmented still fusther Ly the cracking of fucd il Tu cotbgucans the duggdy
of fuel oil will be corresprndingly diminished, thus eventoally temoving fuel oil frum compe tition with « ol

13. Waste in the production, transportation, refining, and distribution of puteod um anl e probgee
negligible,

Although the report yuoted deals unly with the il fields of the United States, thert are,
according to expert opinion, vast areus in other counteies which yet remain o be further deseloped,
nomely —Mexico, Central and South Americs, Russia, Persin and Mesoputamia, whilst Iudia,
China, Alaska and other places hold considerable possibilities.

Questioned concerning their attitude towards the development within Australia of shale
oil, power alcohol, and other liquid fuels, representatives of oil compunies informed the Conumittec
that they were not opposed to the establishment of such industries nor to the admixture of power
alcohol with petrol, provided the resultant mixture was not less efficient or economicel than the
original petrol. They were of opinjon that such fuels could not compete cummerdiully with fluw
ail, and pointed out that efforts to establish such industries in viler countrics Lad not proved
succedsful ; in France, for example, the compulsory admixture of 10 lper cent. of puwer alcohol
to petrol had been a failure owing to the nun-production of the alcohol. It was emphasiacd that
an important factor in the establishment of the power alcohol industry in Australia would b
the cost of distributivn, and moreover, uwing to its relutive inefficiency compared with petrol
when used in existing types of enyines, it wuuld have to be sold at from 1. 3d. to 1s. 41, w gallon
to compete with petrol at 2s. In additiun, moturists would be obliged tu carry o greatly indreased
quantity of spirit to cover the same distance.

The Committee ascertained: that under normal conditions supplies of oil on hand in
Austrelia ere sufficient for seven months’ requirements, and that by the adoption of modern
methods petrol can be stored almost indefinitely withous loss or deterioration. The leading oil
companies are at present engaged in increasing their bulk storage, and extending their dépdts
for the handling of supplies in bulk. Such a system naturally tended to reduce distributing and
other costs, and enable: petrol to be sold at cheaper prices. In erecting their bulk storage tanls,
however, the oil companies had placed them in commercial centres, and had not consulted the
Defence authorities on the strategic aspect of their location, The capacity of the bulk sturage
for petrol, kerosene and fuel oil now being installed in Australin may be set down at approaimately
60 million gallons,

COMMITTEE'S OBSERVATIONS AND RECOMMENDATIONS.

The use of petroleum and its products now entersso much into the activities of a nation,
both for industrial and defence purposes, that countries not possessing oil wells and desirous of
being independent of outside sources of supply must examine the yuestion of finding suitable
substitutes or discovering means whereby uil may be recovered ur distiled fron, vther materials.
Owing to the unfavorable prospects of commercial supplies of flow oil being discovered within
the Commonvwealth, the urgent necessity exists for this problem to he faced in Australia. Other
countries similarly situated are already engaged in extensive research work, and whilst a study
of the results achieved by them may be helpful, different conditions and the varying nature of
the materials to be investigated make it imperative for each country to conduct ite own
experiments.

Australia undoubtedly possesses many sources from which supplies of various liquid fuels
may be derived ; but much research work yet remains to be done, and it is certain that if such
work is to be performed for the development of these resources, Governmental encouragement
will have to be given. )

In view of the entire dependence of Australia on importation for its vil supplies, it is
imperative that early action be taken for this country to reach as great a measure of self-containment
in this regard as is practicable on a cial basis.

Having regard to Australia’s known and probable deposits of oil shale, the Committee js
of opinion thet fie suecessful exploitation of these deposits will be an important factor in the
supply of Cc enlth requi ts from within its own shores, whilst in a time of emergency
the presence of such a suppfy will be of vital importance. As Dr. Wade said when referring to
the oil shale deposits of Australia, I consider them to be one of the, greatest assets that Australia
possesses, and the day of their very great importance may yet come. R

A review of the shale oil industry in Australia and elsewhere indicates, however, that so
long as ample supplies of mineral oil are available, the production of oil from shale canmot he
regarded seriously as & commercial undertaking, s conditions. of competition are teo unequal,
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and it is significant to note that the Special Committee of the American Petroleum Institute in
its repurt (already referred to herein) reached the folluwing conclusion regarding the time when
the use of substitutes for petrol will be undertaken:— )

* If and when the cost of recovery of oil and gasoline from shale coal and lignite
wiil permit this oil and gasoline to be sold in competition with similat products from present
and other sources of supply, then, and then only, will these products be commercially
available,”

Tiven with the assistance already given by the Commonwealth by way of bounty and
duties, the industry has not flourished, and it is not surprising that capital has been difficult to
obtain, and that financial institutions are not faverably disposed to help it.

4s the Committee recognized the limitations of this industry when regarded purely as a
commercial proposition, it ap{prouchml the question as to what means might be adopted to ensure
its continuance from the defence aspect. “The Committee therefore had prepared for its own
information and guidance statements by the Defence authorities—Navy, Army, Air, and Munitions
——setting out at length Australia’s oil requirements under peace and war conditions, together
with the present source of supply and the price paid in each case, A careful study of these
stutements left no doubt about the urgency and necessity, particularly for defence purposes, for
the enceuragement of the production of oil in Australin and for inereesed facilities for storage.

Although the manufacture of power alechol and other liquid fuels from vegetable crops,
coal, and other sources offers a partial solution, so far ns supplics of petrol and the ljghter motor
spirits are concerned, it will remain for the shale deposits to provide fhe equally essential heavier
classes of oil, in addition, of course, to a certain percentage of Jighter oils,

But extensive and rich as are Australie’s shale deposits they are by no means inexhaustible,
and on a, conservative estimate the amount of oil in the known deposits will suffice only to supply
Commonwealth requirements, at the present rate of consumption, for approximately 25 years.

It np(l)enrs to the Committee, therefore, that these deposits, forming es they do a valuable
asset, should be regarded purely as & national reserve and conserved as an insurance against the
time when Australia’s supplies from overseas may be threatened ; and the Committes unanimously
recommends that, as a defence measure, steps should be taken to have the oil-shale deposits of
Australia vested in the Commonwealth,

To leave the development of these deposits until an emergency arises would be hazardous :
resenrch and experimental work should, therefore, be carried on to the point of production, and the
works then placed on a nucleus basis in conformity with the poliey already controlling the Munitions
Fuctories su that, when the necessity arises, full production could be reached without undue delay.

The Committee was informed in evidence that notwitl ding the large production o
flow oil in the United States of America, the Navy Department of that country holds in reserve
large areas of oil shale.

The Committee is of opinion that for the study of the better utilization of our coal xesources
and allied matters there should be established without further delay an Australian Fuel Research
Conunittee to investigate and advise on the technical and economic problems involved, particularly
s0 far as Australia and its locul materinls are concerned.  Such a Committee should be composed
of experts and function as one of the bureaux of the Institute of Science and Industry.,

In view of the importance of & greater output of benzol within Australis, the Committee
is of opinion that the recovery, to a greater extent, of benzol and other by-products, should be
encouraged in connexion with steel works, coke ovens and gas companies. At present, owing to
the absence from almost all the eoke-producing works in Australia of by-product recovery plants,
many valuable products pass into the air as waste. These products comprise benzol {which is
of value not only as a motor fuel itself, but as an important constituent in aleohol fuels), sulphate
of ammonia, tar, creosote oil, pitch, solvent naphtha, naphthalene, middle oils, toluol and many
other substances. At present toluol, which is the basis of the high explosive known as T.N.T.,
goes into the benzol and becomes part of the motor spirit. As it is recognized, however, that
the installation of such plants would necessitate heavy expenditure from which little commercial
return could be expected, the Committee considers that action should be taken to encourage
the installation of more by-product recovery plents.

As an initial step towards lessening Australis’s enormous importations of petrol, the
Committee is of opinion that the production of power alcohol from various vegetable and
other products available within Australia should be scientifically investigated and, where proved
advisable, assisted.

From a technological standpoint molasses forms an almost ideal raw material for the
production of alcohol. This by-product of the sugar industry is used successfully and extensively
for this purpose in other countries, but in Australia it has been so used to only a limited extent
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and each year many thousands of tons of molasses are run to waste. Yet according to expert
e‘"dl‘{l(‘(‘, by the utilization of molasses for the pruduction of aleohol there are reasnmible prasparta
of being able tu manufacture an alcohal fuel which can sucerssfully compete with petrol on n
commercial basis, expecially if, during the initial stages, the use of such a fuel ix limited to the
localities where it is monufactured. By the admixture of cther, which can be manufactured
from the aleohol itself and of Australinii petrol or benzol in certain proportinns, it is eonsidered
thet there can he praduced & wotor fucl whick can be readily substituted for petrol in existing
types of engines. Actual rond tests have shown thet such mixtures compare favorably with
pettol even when used in standard motor car engines designed for the use of petrol. [In stationary
engines, tractors, &c., it is contended that an aleohol fuel wilt give results superior even to petrol.

Although the quantity of alcohol obtainable if all the mol at preseny wasted were
distilled would amount to eight miilion gallons, it would not be econemical tn convey mnlasses
from isolated centres, so that the raw material which would be readily available wonld vield five
million_gallons. This quantity would suffice to meet only one-half of Queensland's present
demand for petrol, nevertheless the utilization of what would otherwise be wasted would form
a valuable nucleus on which to establish in Queensland the manufacture of aleohol for power
purposes.

As the development, of the industry proveeds and the available molasses becames absorbed,
other sources for the supply of raw muterials will have to be found which can be depended upon
for regular and adequate supplies of alcohol,

Reviewing the evidence heard concerning the possibilities of various starch-bearing crops
the Committee considers that there is room for doubt as to whether such crops can be grown at a
price which will permit of their being utilized for the production of alcohol on a commercial hasis.

Cassava, however, appears to be the most favorable of these crops, provided it can be
successfully cultivated at reagonable cost in the tropical parts of the Commonwealth, Owing
to the fact that the cultivation of this crop has not been hitherto attempted on a commereinl
scale in Australia, no evidence is yet available on which accurate costs of production, its yield
per acre or the alcohol contents of Australian-grown cassava can be based. The experiments
with cassava now being conducted in Queensland will no doubt give useful information which
will form a valusble guide for the future.

Concerning the experiments being conducted by Dr. W. M. 8incluir to utilize prickly pear
for the production of power alcohol, it can be said that the process has advanced hevend the
Iaboratory stage, though much has yet to be accomplished before it hecomes a commernial
proposition. In Ausulia, an area of about sixty million acres is covered with pear. and it is now
increasing at the rate of one million acres per annum ; of this aren, over ten million acres are said
to carry dense pear averaging at least 100 tons to the acre. Assuming, therefore, that the witness’s
claim to produce 14 gallons of alcohol to the ton of pear is substantiated, 896,000 gallons of alcohol
would be obtained from each syuare mile of country carrying 100 tons to the acre, or 14,000,060 000
oallons from the densely covered aren alone. There is little doubt, therefore, that should
success attend these efforts the whole question of the production of power aleohol will he
revolutionized. The persons interested in the process have already spent £15,000 in exFerimnnml
and research work and now claim to be ready to undertake work in the field provided they can
obtain the necessary financial assistance, which they put down at £20,000—£10,000 for plant
and £10,000 for contingencies  such assistance to be regarded as a loan only.

The _cloims of this process are certainly at variance with the usually accepted theories
as to the alcohol yield from prickly pear, but the successful utilization of what is at present one
of Australia’s greatest pests would be of immeasursble value to the country, and the Committee
is of opinjon that this process warrants expert investigation by the Government. Such an
investigation would be welcomed by the patentee to prove his bona fides and he has
intimated his willingness to give the Government such control as is considered necessary for
the purpose. It is therefore recommended that a qualified person, unbiased by preconceived
ideas as to the possibilities of ‘prickly pear for alcohol production, should be appointed to fully
investigate the process and subject it to a technical and eritical examination, with a view
to determining the extent to which the project should be helped if the claims are substantiated.

Dealing ‘generally with the manufacture of power aleohol in Austealia, the Committee
considersthat, in view of the heavy costs of distribution, it would be more economical and better
xesults would be achieved if, particularly during the early stages, the local product were utilized
as far as possible in the centres of produection.

Whilst the Committee is in entire sympathy with economically sound proposals which will
help to make Australia less dependent on outside countries for supplies, it is of opinion that the
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present normal channels through which Australia draws her petroleum products cannot be
disregarded,

. Dealing with the questiun of self-containment, the Joint Cummittes of Public Accounts,
lrtl itsteport on the Expenditure on Muniticns Supply (Parlismentary Paper No. 88 of 1923-24)
stated -

“H the required munitions can be made in Australis 50 much the better, but
if our industrial resources do not promise early production, it would be unwise to permit
the laudable desire for self-containment to stand in the way of efficient defence,” Self-
containment is, after all, only relative and advences with the development of raw materials
and the growth of the manufacturing capabilities of a country. At the outset, therefore,
the wisest policy is to trate on the facture of those goods which can be
produced locally and build up stocks of such goods as must be imported, pending their
ultimate production in Australia,”

The same position applies to our oil supplies. The oil industry is one of the best organized
in the world, The companies operating in Australia have powerful concerns behind them,
and have met the everncreasing demands for their products; much capital has. been spent
locally, and their bulk storage facilities are being extended throughout the country, with the
result that practically a seven months’ stock isux]ffwnys in hand, and for normal consumption
an even larger supply could readily be arranged should the Commonwealth desire to enlist the
co-operation of the companies concerned. Naturally the companies have erected their bulk
storage tanks in locolities best situated for commercial purposes, but the Committee
recommends that when further installations are contemplated the Defence authorities should
invite the componies to confer with them so that, in future, tanks will be placed as far as
practicable in locations satisfactory from both strategic and commercia] standpoints.

The possible cessation of the world's oil supplies has been widely diseussed during recent
years and tﬁougb some authorities consider that the excessive exploitation which has been taking
place will mean their early exhaustion, others contend that it is impossible even approximately
to foretell the end of the world’s oil supplies. During recent years the tremendous inerease in
the demand for oil has been met by a more than corresponding increase in supplies, resulting
in over-production. The adoption of new methods of extraction, improvedand more economical
means of production and refining, the elimination of waste and increased efficiency in the
utilization of oil all tend to support the view that any impending shortage in oil supplies is not
justified.

THOMAS PATERSON,
. Chairman,
Office of the Joint Committee of Public A ts,
Tederal Parliament House, Melbourne,
23rd February, 1926
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