AND PROSPECTS .

OF THE - X

RAILTON-LATROBE SHALE 0TI,
COMPANY

BY i £

ARTHUR WADE, D.Sc., A.R.C.Sc., Assoc. MEMB. LM.M. F.§.S.

Presented to both Houses of Parliament by His Excellency’s Command.

s

[Estimated cost of printing (325)—£14 8s. 8d.]

Tasmania: .
JOHAN VAIL, GOVERNMENT PRINTER, HOBART o,

1916

<5 IR

AMG REFERENCE POINTS ADDED

<
= =Sar ——— T A T
e oo S5,
AN ——E X .
= = - — i == Ll G-




-
uﬁag:ﬂ' g R

1 .

CONTENTS. 3g

PAGE

O T SRR SRR ) sl N |~ S SO = SOl S US

111, Description of Present Workmgs—— v
1 anmﬁ i’lm I R R N SO .. -1} . -
3. ﬂ:aﬁmng Phna..,...... .

R I T 5

b L S B= -

: gu vt B e T L S
5 leontory......... B e ke e S  ase e ek e Gy o e b
P i 1V. Suggested Extensions of Plant for Increased Output— a
. Bk | A AR A YR OSSR PP o M
“ o e = Renming Plant S A T B R - EE B S ST A R i e « e A Al A amn s ok SRR B
o e R v WeaPWe & 7 |

IR :
R 4, Beﬁnerv,.......»... g O 2 s R T 1 SRR S

3 : 5. Laboratory . N

- S ©®© W on

t e T TR I e MR e e b o e L U LB ok 1
i IS Shiac el ity abe ot e o S GBI T e 1 f
e s W TN T e e IR S e ch o et TSRO L 1
~ 7_ - V. Summary of Costs .................. A e TR e el R e L
: WE Babor ..ot 5000 B e e
i e s B e TN S P L PP~ 0O NESORE  T |
FURERIETOU T, 1 i R b aae s as s s s ans saad MR R PR S THVRIMNRRI &

o S O B,O‘Pl")dﬂ(‘.‘f! SO PN RS AWERNS R PP IRE NG S U S o TSR RS S s e e 14
' Maps showing Position of Properties and Course of Pipe Line.

- - I“
|
o

"
b - - |
4 i
' —a '_g“
= e

) p
18
&) - -




_elemly as careful investigation and close considerat:

AR T S | e W"""‘—‘-w \

=

= T

Sir, : » i
I mavE the honour to submit herewith my report on the Railton-Latrobe Shale mcompmy
The fact that such a specialised industry as that which concerns itself with po&m&@m is in meix

an embryonic stage in Australia, and the present disturbed condition of the ma
accuracy of figures difficult to obtain; but I belwve thm '

Ihavemhdmﬂxl!r.(}nﬂin theCompany‘spreum‘.magar mthregsratoovoryztevm
of plant referred to, andIhavem&oubtthatlmmllhoabletommteﬂtup,a.ndtowmkmy-
thing that may be required.

I have laid some stress on the necessity for obtaining a capable nrgame chemist with previous
Oapmenceoft.hmhndofmk bmmmmwﬂlhrgdydﬁpmdonbuWﬂd&hﬁty

I have the honour to remain,

Sir,
Yours truly,
ARTHUR WADE, D.Sc., &c.
The Hon. J. EarLe, Premier of Tasmania. A

t, 8th December, 1915.

L L




¥ S——

(No. 1)

REPORT ON THE FINANCIAL POSITION, REQUIREMENTS
AND PROSPECTS OF THE RAILTON-LATROBE SHALE
OIL COMPANY: BY ARTHUR WADE, D.Sc., &c.

I.—INTRODUCTORY.

In response to a request made by the Government of Tasmania, I paid a second visit to the pro-
perties of the Railton-Latrobe Shale Oil Company in November, 1915, for the purpose of preparing
the following report:—

II.—GENERAL AND DESCRIPTIVE.

General descriptions of the Tasmanite Shale Fields of the Mersey area and of the properties
held by the Railton-Latrobe Shale Oil Company—the largest holder, and the only one engaged
in active development—have already been given by Mr. Twelvetrees, the Government Geologist, in
his admirable report on the district,* and by myself, in a report issued privately by the Company
mentioned.t It may be advisable to briefly recapitulate the main points so far as they concern the
Railton-Latrobe Company.

The Company holds 1482 acres of land carrying oil shales, under a consolidated lease, in the vicinity
of the town of Latrobe, and the township of Railton, both situated on the Mersey River, between 7
and 10 miles south of the port of Devonport. Of the 1482 acres held, 930 acres are believed to be
underlain by workable shale, varying in thickness between 1 ft. 8 in. and 7 ft. The average thick-
ness of the seam may be taken as 4 feet. Deducting between a quarter and one-third of this for
loss during working, we can take this as representing 1500 tons of shale per acre per foot of seam,
or over 5} million tons of shale available. These estimates may be considered as a minimum, rather
than a maximum, on the data at present available.

The shale is a tough, brown, laminated material, rich in carbonaceous matter, which is capable
of being converted into petrolenm products by distillation. The variety is peculiar to Tasmania,
and is, therefore, appropriately known as ‘‘ Tasmanite.”” Without going again into the detailed
figures of analyses, the average yield of the three primary petroleum products obtained by distilla-
tion in the Company’s own retorts is:—

1. Over 40 gallons of crude oil per ton of shale.
2. Over T gallons of petroleum spirit per ton of shale.
3. 2500 cubic feet of combustible gas per ton of shale.

Since my first visit the Company has installed a bench and four new retorts, which are working
very efficiently. The observed yield was in excess of that given above, reaching 43 gallons of crude oil
per ton of shale, and about 74 gallons of spirit; in all, over 50 gallons of marketable lic%luids per ton,
a quantity which compares very favourably with the results obtained from the distillation of oil
shales in other parts of the world. The petroleum so obtained contains about 1 per cent. of
chemically-combined sulphur. This is below the maximum fixed by the British Admiralty, which
is now 3 per cent.

The crude oil is a heavy, dark olive-green liquid, with a specific gravity varying between 940
and "950. It is essentially a fuel oil. It burns readily, with a strong luminous flame, which, owing
to the high carbon content, deposits much soot when not under proper regulation. The calorific
value is remarkably high, as is shown by the following table:—

Tasmanite Crude, Scotch Bhale 0il, Californian Crudes } Burma Crande. | Borneo Crude,
|
|
|

22,000 BT.U. 18,000 18,000 to 19,800 19,500

18,600
|

This comparison shows the Tasmanian produect to be one of the best fuel oils in existence. This
has been confirmed recently by trals in Melbourne at Hornsby & Co.’s depot, where the Tasmanian
oil gave better results in a Hornsby crude oil engine than had ever been obtained from other fuel
oils, The oil contains little paraffin, hence it deposits little sediment when cooled to 209 F., at
which temperature it still remains liquid enough to flow readily. Tests carried out by myself and

* & The Tasmauite Shale Fields of the Mersey Distriet,” Geol. Surv. Bull. No. 11, Hoimrt,-lgil‘l.
t “ Report on the Properties of the Railton-Latrobe shale 0il Co.,” Launceston, 1915.
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Mr. Griffin (manager), in the Company’s own laboratory, showed that the oil did not lose its liquid
character until it was cooled to the neighbourhood of 30° F. below freezing point. These facts
become important when the question of carrying the oil by means of a pipe-line is considered. The
oil should flow freely in pipes at any temperature likely to be encountered in this part of Tasmania,
and should not clog the pipes by depositing paraffin or other solid matter during wintry weather
Tt is difficult to make the advantages of these properties sufficiently prominent in a country where
oil pipe-lines are as yet unknown. It will suffice to say that in some countries it is necessary to
keep the oil above 100° F. throughout its course through the pipe-line, and heating stations have
to be installed at intervals, as well as at the central storage where the pipe-line originates. Besides
saving these large expnses, the absence of much deposit will remove many troubles connected with
keeping the pipes clean and free, enable smaller-diameter pipes to be used at a saving of some
thousands of pounds, and ensure regular supplies at all seasons.

The crude spirit is a light-brown liquid, with a specific gravity of ‘750. The colour is readily
removed by the usual methods of treatment, leaving a colourless liquid of the motor spirit type,
possessing a sharp and somewhat unpleasant odour, due to the presence of sulphur compounds. This
defect can also be removed by suitable treatment: in fact, the impurity may possibly be turned to
profit.

The gas is colourless, and possesses an odour somewhat similar to that of the spirit. Tt burns
with a faint bluish flame, giving off intense heat. Like the natural gas produced on oilfields, it
consists chiefly of methane (CH,). 1t is capable of being employed in firing furnaces and retorts,
the ease with which the supply can be regulated, as well as its cheapness, making it superior to
other forms of heating for such purposes. It should also supply ample motive power, since it is
capable of being utilised to advantage in engines of the suction gas type.

ITI.—DescriprioN oF PrEsEnT WORKINGS.

The following brief description of the plant in use at present is necessary, in order to make clear
the alterations, additions, and economies suggested later. The works may be divided into three
sections : —

1. The mine.
2. The retorting plant.
3. The refining plant, with ,which we must associate the laboratory.

1. The Mine.—The shale is at present mined by means of adits driven into the hillside about
{-mile to the west of the Company’s works, 2 miles south of Latrobe. The seam here reaches 5 feet
in thickness. The drives are weil-timbered, and the main headings are laid with iron rails. The
development is against the dip, so that the trucks run to the mouth of the mine by gravitation.
From the mine the shale is carried in trucks by cable haulage over a wooden tramway to the
breakers. The shale is broken by a cone-breaker, and passed into a large wooden ‘‘ bin,”” with a
eapacity of 400 tons.

The bin is situated on the hillside above the retorting plant, so that the broken shale gravitates
into trucks which feed to the tops of the retorts.

2. Retorting Plant.—There is at present working one bench of four vertical retorts, oval in
shape, 18 feet high, each with a capacity of 1} tons, together with four horizontal retorts, which are
only used for the fine material. These are not in constant use, since they are not so efficient as the
former. The additional four vertical retorts mentioned in my previous report are now dismantled,
owing to faulty casting. The whole bench is encased in brickwork, containing flues, by means of
which the heat from the furnaces is suitably distributed around the retorts. Wood fires are now
In use, timber being plentiful on the property. The shale falls directly from the trucks into the
feeding-hoppers, situated above each retort. The shale gradually works its way down the retort,
and gives off dense yellowish-green gases under the influence of the furnace heats. The spent snale
gravitates into a chamber at the base of each retort, from which it can be removed from time to
time by means of an arrangement of plates and levers.

Each retort discharges independently, the spent material falling directly into trucks, by which it
is conveyed to a dump or “ bing.”’ This discharging arrangement is one of the improvements
installed by Mr. Griffin, and does away with the dirty, and riot altogether efficient, water seal which
encumbered the base of the old retorts. It is important to prevent air from reaching the gases in
the retorts, since oxidation of the products, with consequent loss and deterioration, would ensue. In
the present case the spent shale itself forms the seal, and the little air which may enter combines
with some of the free carbon remaining in this, and so assists the furnace heats in distilling the
““ green *’ shale above.

The gases produced pass out through pipes situated below the top of each retort. These com-
municate with a main, which carries away the whole of the gas produced. The generation of the
gas and its passage away through the main is assisted by passing a limited quantity of steam into
the interior of each retort. This is a further improvement installed by Mr, Griffin, and the results
are distinetly satisfactory. Tt is unnecessary to give the full details of the improved process here.

The gases are partly condensed into crude oil and water in the cooler parts of the main, the
products of condensation being immediately recovered and separated. The uncondensed gases pass
through a series of vertical pipes, which present a large cooling surface to the air, and a further
supply of erude oil and water is obtained and separated. ot ’ :

There still remains uncondensed gases, and from this the spirit can be obtained by compression
and cooling, or by passing through scrubbing towers, through which erude oil is being P“mP;d ang
sprayed. The heavier oil absorbs the remaining spirit from the gas, and this can be o t_.amti
again by distillation. There still remains the uncondensable gas, chiefly methane (CH,), previously
mentioned.
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The retorting plant is kept working continuously night and day throughout the week, and is
now producing about 250 gallons of heavy crude oil per day, together with about 40 gallons ox
spirit, neglecting the further quantity of spirit obtainable from the crude oil itself.

3. Befining Plant—In order to remove the colour and certain chemical impurities from the
crude spirit obtained in the primary distillation, it is necessary to treat the liquid with strong sul-
phuric acid. This is added to the oil, and bhoroughly mixed by means of mechanical agitators.
During this process a certain amount of tar is liberated, and sinks to the bottom of the lighter
liquid, from which it is separated. The acid admixture is then neutralised by treatment with caustic
soda. It is then necessary to again distil off the spirit, and it is recovered as a bright-looking,
colourless liquid, utilisable as motor spirit.

A further amount of spirit is obtainable from the crude oil by similar distillation and treat-
ment. There are, therefore, on the properties, stills and agitating tanks for the crude spirit and
for the crude oil. The temperalures required for these distillations are low, being below 300° K.,
the heat being obtained from steam generated in the boiler plant.

All the mechanical operations, such as haulage from the mine, breakers, compressing, pumping,
and agitating, are performed by steam power, which is also used to generate sufficient electricity to
light the works and office.

4. Storage.—The oil is at present stored in a number of old Cornish boilers, each being about
5000 gallons capacity. These are quite sufficient for such comparatively small quantities.

5. Laboratory.—1It is necessary to exercise constant supervision over the crude product in
order to obtain continuous production of liquids of uniform value, and to measure the daily efficiency
of the work being done by the plant. For this purpose each of the Company’s products is tested
daily in the laboratory. and the results carefully recorded.

IV.—SvuceEsTED EXTENSIONS OF PLANT FOR IncreEasED QurPUuT.

Having thus briefly described the plant and processes as they are at present, it now remains to
consider the equipment of the properties with a view to possibilities of extension and improvement
ieading to greater development and profit. In the preparation of this part of the report, the Com-
pany’s manager (Mr. D. Griffin) and myseli have gone carefully into every question of economy and
expenditure which presented itself to us, and have prepared detailed estimates in connectiou with
every branch of the undertaking. As far as possible, we have endeavoured to give place to Aus-
tralian productions; but, I think I shall not be misunderstood if 1 point out that some difficulty
arises here owing to there being no petroleum industry as yet in Australia. Some plant may have
to be obtained abroad, preferably in England. Some of our estimates may be slightly inaccurate,
owing to the fact that we are making new calls on local resources, and some of the preliminary
work may be considered experimental, owing to our endeavour to adapt ourselves to Tasmanian con-
ditions. In the main, however, we have allowed liberally for such exigencies, and our feeling is
that the actual total costs will be less than those stated.

The local demand for oils of various grades and economy in initial expenditure are the two
chief questions affecting the preparation of estimates for extended deve]opmeut Since the two are
largely in opposition, it is necessary to compromise somewhat. With this in view, I have considered
an annual production of 7000 tons, or 1,652,000 gallons of fuel oil per annum, "to be sufficient for
present calculations. To this must be added about 500,000 gallons of spirit and several million
cubic feet of combustible gas.

1. Mining Plant.—To obtain this it will be necessary to mine 41,400 tons of shale per annum,
or an average of 115 tons per day, allowing 360 days to the year. This means a considerable exten-
sion of the present mine, and much up-to-date equipment will have to be installed. Eventually 1t
will mean that the centre of operations will have to be moved, probably necessitating the sinking
of a shaft to work extensions of the shale seam, and some light boring and prospecting will have to
be done to prepare for this.

£ 8o e 8. &
In the present workings the cost of extending the main drives,
installing electric rotary drills, and generally equipping for work on
aigeeater acale, willebe -abomt ot o S0 et ISR e e 2000 0 O
For haulage, 10 tons of steel rails, 14 lb. per foot, will be
required. These, with crossings, fittings, and sleepers, will cost ...... 260 0.0

This haulage will equip the extended workings underground, and
be sufficient to carry the shale over the surface to a new retorting site .
(shown on accompanying map), which will be more couveniently
situated with regard to the mine. Later, more rails will be
required, but this need not be considered at present. It should be
possible to effect economy by buying this material second-hand locally.
The power plant at present in use for haulage should be sufficient,
and does not require adding to. The cost of laying the tramway from
the mine to the new works’ site, with ‘proper a.pproaches ................ 15040, O

The °‘ Breaker '’ at present in use for the shale is msuﬂiment and
a new breaking plant, consisting of pairs of solid revolving steel
cylinders, fitted with short, strong teeth, as used on the Scottish

fields, will have to be msba.lled R e - ) T e 260 0 0
For prospecting purposes, 1n(,lud1ng small bores, with a view to

selecting a main shaft for future workings ... 1000 0 0O
Total expenditure required immediately for mining operations 3650 0 O
Required later for sinking main shaft, developing and equipping

for: fiew, Mining CPEralIGRR UL Sl Canlo o b st e 7000 0 0O
Total eventually required for mining operations ..................... £10,560 0 0
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2. Retorting Plant.—This will need %reeatly enlarging. in order to cope with 115 tons of shale

per day. Sixty additional retorts will required. These will be erected in benches of four
retorts; each bench being separated from the next by brickwork, so that one bench can be
put out of action and cleaned without being unduly affected by the heat from neighbouring retorts.
It is not likely that all the benches will be working at once.  Cleaning and repairs will be necessary
from time to time, so that 60 retorts, in addition to those at present working, will not be too many.
These retorts will be erected on a new site, as shown on the accompanying map. The present retorts
are situated I-mile from the mining area, and the tramline between the two has to cross a hill
250 feet high, by very steep grades. To save this long line and to economise haulage power it 1s
propesed to shift the retort works to the new site shown. This will be within }-mile of the present
mine, and probably still nearer to the site chosen for the shaft for more extended mining operations.
Again the new site will be higher and more roomy ; is convenient for the erection of storage tanks;
and will give sufficient head for a pipe-line running to Devonport, so as to do away with the neces-
sity of installing pumps in that connection. ' ; 4

The new retorts will be of improved pattern, probably 25 to 30 feet high, circular in shape
instead of oval, and with a capacity of over 2 tons each, as compared with 1} at present. The
additional height will give a greater efficiency in the production of oil.

In addition it is proposed to effect further improvements in the shale hoppers at the top of
the retorts and in the discharging apparatus at the base. The former will have a greater capacity
for ‘“ green *' shale, which will act as an air seal at the top, as well as assist in the condensation of
the gas rising in the retorts. The latter will allow of a continuous discharge of the spent shale.
Both improvements will provide greater efficiency, with greater economy in working. Tt is possible
to make this side of the operations almost automatic, and the improvements are a step towards this.

£ B.d.
The cost of erecting 15 benches of retorts, at £1000 per bench, is .................. 15,000 0 0
Apparatus for continuous discharge, at £50 per retort ................................. 3000 0 0
Condensers for greater production of gas, including galvanised iron pipe and _
fitthingn o aterialsssands COMBETIBEGIT L. U, L e s s o 2000 0 0
Two gas engines, 35 to 40 h.p. each, adapted to use waste gas from retorts,
BE . R RN o o I s T o ok i A R e T E sy F AR b e N AN e s 1.4 2% i maadTy 500 0 0
Compression plant for recovery of spirit— Cost, including fittings
PTG e il e ) i e L el R D 150 0 0
1 multi-stage compressor, compressing up to 600 atmospheres ._................ 450 0 0

Bricks for building retorts and other purposes—These have been made efficiently
and cheaply on the properties, there being an abundance of fire-clay available ; 50,000
bricks are required to each bench of retorts. In all, about 750,000 bricks will be
required. It has been proved pessible to manufacture 20,000 bricks a day on the
aEepartv. &b e per 000 . e e e e ek 70 0 0
3. Storage.— 1t will be necessary to store a considerable quantity of crude oil and
spirit on the properties for several reasons—(1) To ensure regular and steady flow
through the pipe-line. (2) For defence purposes it does not appear to me to be advisable
to have all the available oil stored at Devonport, whereit is liable to destruction by some
enemy at sea. At present second-hand boilers, holding 5000 gallons each, are in use,
and are efficient for smaller quantities. They cost from £25 to £60 each, according
to condition and transport. With a pipe-line in contemplation, T think it will be
cheaper in the long run, as well as more efficient, to have one storage tank erected on
modern lines, and capable of holding 40,000 gallons.
The specifications for this are as follows:—
Diameter of tank, 30 feet.
Height of tank, 8 feet.
- Number of rings in shell, 2.
Thickness of first ring (Birmingham gauge), No. 7.
Thickness of second ring (Birmingham gauge), No. 8.
Thickness of bottom plates (Birmingham gauge), No. 7.
- Thickness of sketch plates (Birmingham gauge), No. 7.
Size of bottom angle iron (in inches), 24 x 21 x 5/16.
Size of top angle iron (in inches) 2 x 2 x }.
Thickness of sheets for tight-rivetted roof, No. 12; or
Thickness of sheets for light-nailed roof, No. 20.

D S L R N T B L S I o 1000 0 0

A small gasometer will also be needed in order to store and regulate both supply
and composition of the waste gases before supplying to the gas engines. This should

i Bl T R R e S R A s e eSSyt B et ey 150 0 0
A new high-pressure boiler required for supplying steam to compressor, &e. ...... 400 0 O
Total cost of retorting plant required ....... ... £23.400 0 0

4. Refinery.—The chief products of the Company’s plant are fuel, oil, and crude oil spirit.
It will be most economical to concentrate on these for the present, and to develop other branches
later from time to time as opportunity arises. It has been already shown that the crude spirit is
obtained from two sources, primarily by the condensation of the gas from the retorts left over after
the fuel oil has been removed, and secondarily by a distillation of the fuel oil itself, means of
which a further fraction of the spirit is obtained. Now, with improved retorting, it 1s hoped to
recover the whole of the spirit directly, so that little will remain for extraction from the fuel oil. If
this be accomplished, it will save one process of refining. At first it will be cheaper to effect the
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necessary refining near the retorting plant, where fuel, steam, and motive power will fulfil all early -
requirements. Later;“as this branch of the business developes, 1 believe it would be best to transfer
it to a site at Devonport. This would save the cartage of the refined products to the port. More-
over, with a large refinery, it would be cheaper to use coal for raising power than to use wood.
L Wood costs 5s. per ton to get on the Company’s areas, and would cost 8s. or 9s. at Devonport. Coal
] possesses more than three times its efficiency, and should be obtainable at Levonport per boat from
x Newcastle at something like 13s. a ton. The Company’s own liquid fuel might be used for raising
heat in the furnace, but the prices obtainable from its products make it more profitable fo sell it
for other purposes than to use it for firing. The objection to this scheme at present is that it would
require a second pipe-line, smaller in diameter than that required for the fuel oil, to carry the
crude spirit from the works to a refinery at Devonport. This cost might well be saved at the outset,
and considered later.

It will also be cheaper to have the whole of the works in one place at present, and so cheapen
the cost of management and upkeep by centralisation. A large refinery will require separate man-

| agement, and will be a more or less self-contained concern. For present needs the refinery
1 requires:—

8, g

1 still, capacity 1000 gallons, for erude il ............ccooemiiiiiiiiiiiiiiiiinian, 100 0 0O

1 still, capacity 1000 gallons, for crude spirit .............ccoiiiiniiiniiiinn... 100 0 0

The prices include erection, and the stills can be made out of old boilers.
1 pechifungratall Lot R R R S L 150 0 0
1iphriogting odl Sl ... ndis i ne b ol 2 b ts i e ST R A 5 500 0 0O

The latter plant should be made by experts, and should be of up-to-date type, in
order to obtain a product that will compete with oils already on the market.

The plant would preferably be of the continuous distillation type, and since it
will be run night and day, a small one of about 1000 gallons capacity will suffice: —

1 mechanioal Mgtator for daidi .. .0 L R A e RN 50 0 0
Y T GC R GE LA DAEOE " LTS RO .. Ll rn e e ynr e oretir o bria den S EeAg e Lol S RY 50 0 0
1 small desulphurising plant for spirit, capacity about 300 gallons per day ...... 250 0 O

This plant must also include the latest refinements in method. It will probably be
necessary to send samples of the spirit to the firm tendering for the plant, and after
testing, the plant should be furnished complete, with a guarantee of efficiency.

If, as will be recommended later, a research chemist be appointed, he should
instal any further plant and improvements necessary. In a similar case known to
me, a research chemist not only improved the plant, but turned the substance vitiat-
ing the oil into more profitable material than the oil itself.

1 canning plant for preparing motor spirit and kerosene for market ............... 300 0 0
2 boilers (second-hand low-pressure boilers) ...............coo.coiiiii. 200 0 0
Electrical plant, dynamos and gemerators .....................ccoocoirieiiiiniiiniinnnins 350 0 0
Copper cables for GIStrBRBIG "CUFIOND ... .....coioi. oo iiensinilpaib i b b saens 150 0 0
5 small ‘centrifugal pumps; at L10each 7....... . ..ol LA s 50 0 0

Fural cosilol YORMNG WIRIE .. o il v iiierisnar s smab b ias s ecrtaas e S £32250 0 0

e

5. Laboratory.—Although the petroleum industry has made great strides of recent years, it is
remarkable how little is accurately known with regard to its chemistry. In a refinery works, as
described above, the presence of a well-trained organic chemist, with special knowledge of the
petroleum series of compounds, is an absolute necessity. The number of products and by-products
obtainable is almost infinite, but as the chemical composition of almost every individual o1l presents
differences, so each presents its own chemical problems. The work of a good chemist may mean
much to the financial success of the industry. Besides discovering new marketable commodities,
~ he should also keep a check on the composition and character of the fundamental product, be

familiar with all the processes involved in manufacture, and should be able to suggest improve-

ments where chemical processes are at work in production. With the works increasing in size and

working night and day throughout the year, it is obvious that some assistance must be given to

the general manager. The works’ chemist should be able to render such assistance in the capaecity of
. works’ manager.

For the purpose of research the laboratory would have to be equipped with all the standard
apparatus for testing the physical and chemical properties of the oil. The viscosity flash point,
|‘ calorific value, specific gravity, require special instruments. A recording pyrometer is needed to
observe and regulate retort temperatures. The present equipment, in the way of chemicals and
| apparatus, will require greatly augmenting. For this a sum should be set aside of at least £1000.
| 6. Pipe-lines—Experience has proved that the best way of transporting oil for any distance
is by means of lines of pipes. It will be necessary to lay such a pipe-line from the works to Tevon-
port, in order to transport the oil to steamers for shipment as crude. The ideal route for such a
pipe would be straight, with just sufficient gradual fall to produce a steady flow from the storage
at the works to the storage tanks at the port terminus. Bends decrease the speed of flow, and
. depressions in the line aet as traps which catch any sediment which may be present, thus
' causing stoppages. Owing to the fact that oil will escape through joints that are tight to water,
| special joints are necessary. The expansion of the pipes in hot weather is taken up either by
{ means of loops placed at intervals or by means of special expansion joints, by means of which the
~ expansion is taken up by a sort of telescopic action.

The pipe is of wrought iron, which may be galvanised to prevent external rusting, or specially
covered for the same purpose, and to counteract to some extent the loss of heat in cold weather.
Considering the amount of oil it is proposed to transport, the distance it has to be carried and its
viscosity, and the low temperature at which it will flow, I am of opinion that pipes with 4 inches
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internal diameter will do for the purpose between the works and Devonport. The cost of this will
be, approximately, £1000 per mile, which makes it essential to select the most direct route available,
To save the expense of royalties for carrying the pipe across private properties it will be necessary to
lay it along one of the means of communication already in existence; of these, there are five:—

(1) By main road on the western bank oi the Mersey.

(2) By main road on the eastern bank of the Mersey.

(3) By the narrow by-road running close to the Mersey on the eastern side.
(4) By the railway line.

(5) By the river. (See map.)

~ The storage site at the locality suggested for the new works is 180 feet above sea-level, thus
glllving Flent:y of head for a gradual fall to the port, and sufficient to overcome small undulations on
the surface.

Routes 1 and 4 provide a gradual fall, but, owing to wide bends the length of pipe required
would be over 2 miles above that required by other routes available.

Route 2 is more direct, but in one place it reaches an elevation of about 250 feet above sea-level,
and this would require the expense of a pumping station,

A combination of 3 and 5 is the most direct and convenient. From the storage site the pipe
would go by a gentle fall to the old Deloraine-road, shown on the map, running through the Com-
pany’s properties, to the river. It would keep along the river baunk, above flood-level, down to the
point at which road and railway cross the river at the northern end of Latrobe town. Here it would
follow the by-road by as direct a route as possible until it reached a terminus in Devonport. This
route provides a steady fall to the river at first, and then a course with very little rise or fall to
t.gl; Oggd. The distance would be about 7 miles, and the total cost of pipe, fittings, and laying, about

The following figures give a general idea of the cost of laying a 6-inch pipe in America:—

Per foot

8. d.

T T R ORI i = g 2 10
1 T R T e SN 0 23
T Ty D e i e Y T 0, . 1%
LT N SR e R 0 04
L T L e e 0 24
| T . S e i S MR SIS 0 24
BXArg L abonr .. ... ..o L. vocesiacsma i 0 04
3 104

Or £1028 10s. per mile.

Reckoning for the smaller diameter of pipe and fittings, and the increased cost of materials and
labour in Tasmania, the cost of the 4-inch pipe-line proposed will not be less than the figure quoted.

There seems, however, to be a possible alternative. Locally-made wood-pipe can be obtained
in Australia at a much cheaper cost per foot than the above. Wood-pipe has received little atten-
tion from petroleum engineers for one or two obvious reasons. The strains imposed when oil has
to be pumped under high and quickly-varying pressures, where the head is very high, and where
grades are steep, have been considered too high for anything but the best wrought piping. Again,
the danger from fire and the difficulty of efficiently safeguarding lines which may run to hundreds
of miles in length is too great. I can see no difficulty which cannot be overcome, however, for short
lengths of line, providing that adequate precautions are taken and proper supervision exercised.

The first iron pipes failed on account of leakages at joints, and I am quite sure that the joints
provided on wooden pipe-lines used for water-carriage would not be suitable for an oil pipe-line. 1f,
however, the manufacturing company can overcome this, one of the greatest difficulties is mastered.
Besides the saving in cost the wooden line would bé easier to handle and to lay; would retain heat
longer in winter, and would not be so liable to freeze up; would present a more suitable surface for
the flow of oil, and thus allow of more rapid transport, with less liability to stoppage by sedimenta-
tion ; would not be liable to breakages by expansion, nor deterioration by rust. I think it would be
best to allow the Company to experiment with the oil in their pipes, and if they are confident they
can handle it they should be asked to contract to supply and lay the line under guarantees. A
4-inch, or even i-inch line should not cost more than £4000,

7. Port Storage.—The Naval Department will, if satisfactory arrangements are made, erect
their own storage at the pipe-line. terminus at Devonport. It will be necessary, however, to store
any excess over their requirements for other sales. For this purpose a tank holding 1000 tons of
oil fuel should be ample. This tank, together with others before mentioned, could be erected by
contract on standard specifications. They should be provided with manholes, hatches, swing-pipes,
and preferably with water-gauges protected in locked boxes, so that the amount of accumulated
water can readily be observed.

The specification for 1000-ton tank would be:—

Diameter of tank, 66 feet.

Height of tank, 25 feet.

Number of rings in shell, 6.

Thickness of 1st ring (Birmingham gauge, No. 3.
Thickness of 2nd ring (Birmingham gauge), No. 3.
Thickness of 3rd ring (Birmingham gauge), No. 4.
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Thickness of 4th ring (Birmingham gauge), No. 5.
Thickness of 5th ring (Birmingham gauge), No. 6.
Thickness of 6th ring (Birmingham gauge), No. 7.
Thickness of bottom plates (Birmingham gauge), No. 6.
Thickness of shield (Birmingham gauge), No. 6.

Size of the bottom angle iron ingide, 3 x 3 x §

Size of the top angle iron inside, 2 x 2 x }.

Thickness of sheets for tight-rivetted roof, No. 12.
Thickness of sheets for light-nailed roof, No. 20.

‘No. 1)

. The cost should not exceed £2500.

8. Buildings—In addition to the above, a number of buildings will be necessary for the can-
ning operations and for storage, as well as for the housing of some of the machinery. Tt may be
advisable also to consider the construction of a residence for the manager cn the property itself.
With work going on night and day, the nearer he is to operations the more effective the supervision
he can exercise. In any case, the sum allocated for buildings should not be less than £2000.

; V.—Summary or Cosrs.
Summarising the expenditure immediately required we get:—
e £ sd LA
Mining— !
& General immediate equipment ...... SN e ek LI 2000 0 O
: Tramlines—
‘ Ll T e T e s DL 850~ 00
Eaying and. SpPEaRoRenil. . /oiioarmmenosorisimiime s drerrioaen v 150, 0 ©
Breaker ............ T T A S AR B e g 250 0 O
Prospecting and boring, immediate ...............oooevninae 1000 0 O
R e b SR s ey £3650 0 0
Retorting Plant.—
15 - benches of 4 seborts™ach ..o o siiisiivisinvn s 15,000 0 O
Apparatus for continuous discharge of same .................. 3000 0 O
Condensers—Material and construction ...............ccoceenns 2000 O O
285 o 400kn Fas ONEINEs Lit iaim. i os v avasn s sls b it 500 0 O
2 compressors (1 simple, 1 multi stage) ........................ 600 0 O
750,000 bricks—Cost of making on properties ............... B0 0
; Storage tank, 40,000 gallons ......... L S e BER 1000 0 0
Smalll pasomeber i e a s s s nag s 150 0 0
New high-pressure boiler ......... AT N Y s 400 0 0
15 R e SN B e T e 23,400 0 0
Refinery.— c
< 2 1000-gallon stills for crude oil and crude spirit ............ 200 0 O
1 dechifynng sl T s e s s e 160 0 ©
1 lubricating oil still .............oiii 600 0 .0
2 mechanical agitators (acid and soda) ...............co..oo.n 100 0 0
1 small desulphurising plant .......... ..o 250 - 00
15 eanning plant ' ...l Ll Sl e i b 300 0 O
2 second-hand low-pressure boilers .......................o... 200 0 O
. Electric plant, dynamo, and generafor ...................... 360 0 0
Copper cables for current ... 150 0 0
5 small centrifugal pumps, at £10 each ................cooieee, 3 50 0 0
Tobal . st s BB - .o v e L TR 2250 0 0
3 Equipment of laboratory for testing and rasearch i 100 0 O
: Pipe-line, 4-inch—
L— Wrought iTON. .......coieieesiovmmeciiminiomsensia it 7000 0
or 7
Wood-pipe 4000 0 0
Port Storage—
T 100000 tank ..ol e 2500 0 0
S el M S e e R e S I S b 2200 0 0O
Sundry expenses (unforeseen) ... 2500 0 O
Total cost of immediate equipment with iron pipe ... 44,500 0 0
Or
With wood pipe ..... 41,600 0 0O
Necessary to set aside for less immediate mining operations 7000 0 O
Total expenditure in SIght oo O£51,500 0 v
r
£48,500 0 0
S—
'2!_‘ & ” 3
i — — ESSESCR . A-ﬁ-

#




L
601011

‘No. 1)
12

It must be noted that these figures are only i 1
| 1 oted y intended for the development of the shale areas in
the immediate vicinity of the works. It will probably be many yearl; before it is necessary to
gﬁﬂ;ﬁ tl,m more mt.ly:;lg B;pl(-lopertles, such as those near Railton. These may be regarded as the
y's reserves, and need not now be considered. Devel i ] i -
sl;anoés may affect decisions at a later date, B L e
onsiderable savings may be effected in connection with some of the items in the estimates b
judicious letting of contracts and by the shrewd buying of second-hand mining and wer plant 3;
suitable good quality, which is almost always availgl:nlegin Australia. i 7 ¥ E
Negotiations for the wood pipe should be with The Australian Wood Pipe Co. Ltd., Booth's
gﬂl:zrf, Balmain, Syduney, or their agents in Tasmania, A. E. Evershed & Co., of Hobart and Laun-
n.
The desulphurising plant, lubricating oil plant, gasometer and stor T
" L4 age tanks, may be referred
to W. J. Fraser & Co. Ltd., Dagenham, Romford, Essex, England, who might quote ugltmct. prices.
They have an agent in Melbourne, whose address 1 am unable to find at the time of writing.

VI.—Lasour.

. The number of men likely to be employed on the works is an important item. The following
is a summary :—

Mine.—

Howing shale, $8. ...coccovimrirmnnsecmomrsssnosies s sostbiston Gz M:!l; :
BOtInee -WoBR ... 000 T s TR = Sl 5 —
Brasking aBlBBE ... ivio oo nnrnereniieiinensiniorseee s s aas 2
R T - rir LSV DAY e E s e L A Tr b o e 52
Resarting.—'l‘he‘wcrl_c will proceed night and day in three 8-hour shifts,
each shift will require 5 men and 1 foreman.
Men
DRI BRI 5 it v camama s siigs st wmmn e s gy e (R 18
Befining 4. 5o o S AN e b ok o onoin o A BB o At 5
WOLORPOrMUAIONE .....occ .o i dradvivmonheoian 1S i ol L Blds 75

For the temporary work during the time of construction the most permanent men will Be those
required for brickmaking. This will require—

e - PR T L D
Engnetiione: | i s psas srae bees 1
L LT e R i M R oaesans 2
Carrymng and stacking .......... 8

£ T TR PR NG T o 16

For less permanent work about 100 men will be employed, such as mechanics, carpenters,
navvies, bricklayers, and so forth; but it is likely that they will be required in something like
rotation, so that the works will find permanent employment for 75 men, and temporary work for
116. The wages range from 8s. a day for labourers, to 12s. a day for foremen, and should average
about 9s. a day for all classes of workmen. Tn addition, will be required the present General
Manager; a good chemist, experienced in the chemistry of the petroleum compounds, who could
lt:ssist. the manager in the capacity of works’ manager: a clerk who would act as accountant, time-

eeper, &c.

VIL—FiNANCIAL STATEMENT. )

In considering the financial position arising from the proposed improvement and extension of ;
the Company’s workings, I have taken a conservative point of view, and have neglected anything o
but the primary products, which must be got rid of profitably in the first place, if the financial
success of the undertaking is to rest on a secure basis. The by-products will be considered later,
and will provide profits which are not considered in this fundamental statement. It is obvious
that if the primary products can be made to pay the Company will not embark on any scheme for
the development of the by-products unless they are absolutely assured of its success. If, therefore,
adequate returns can be obtained from the sale of the fuel oil and the motor spirit, we can safely
assume the financial success of the whole of the working, for the by-products will simply mean aadi-
tions to surplus. Figures are based on the quantities allowed for in the preparation of the estimates.

Charges— £ s d £
(1) Cost of Production.—

(a) Cost of mining and handling 41,400 tons from mine to
BPEREETA AL Pl bR . R S N 12,420 0 0
(%) Cost of crushing and retorting to produce fuel oil, at 2s. st -
........................................................... 414
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(¢) Cost of refining 1000 gallons of spirit a day— .
10 gallons sulphuric acid, at 1s. 6d. a 5 | Z 2 le O
i e e R £0 15 0 / -
30 Ib. caustic soda, at 3d. a 1b............. 0,7 .6 f ’
& men, at 108..8.day .....ooeeoierismnniinins 210 0
—— Z06
Total cost per day ..... SssireR TR £3 12 6 o2 G
Or
1d. per gallon per day for a year of 360 days ......... 1500 0 0
Cost of canning—Plant, labour, and materials, at
Sd. opers tBRllON . oy utr ol Yo e S e ey T S s 4500 0 ©
Cost of producing refined sp-irit .......... B g e e 6000 0 O
Total cost of producing fuel, oil, and refined spirit... £22,560 0 0
(2) Interest on Capital.—
Assuming £125,000 as price paid to vendors, in 4} per cent.
T T O Bt SN I s e S 6626 0 0
£50,000, borrowed at 5 per cent. ..........f...cocoiiiieenn. 2600 0 0
Total interest ..................... i oot £8125 0 0
Total annual charges on returns...... i ol ety Al 30,685 0 0
Returns.— :
Sale of 360,000 gallons spirit, at 1s. 6d. per gallen’. =, .....:. 27,000 0 0
7000 tons of fuel oil, at £3 155 a ton ...ccocvevreennennnn...n. 26,250 0 0
TR PROUERREEE 1o o/i s 25y wrvlad s s 20 e p 2 Hii s ot e sa S es e s e s 53,2560 0 0
OB PEOREN 200020 . - solianball aaommal B < wdehs fenks Hasbd s nbbs £22,666 0 0
(3) Deductions.— L8 d £ e
Depreciation, at 10 per cent. on £50,000, which is actual
capital outlay on machinery, &ec. .........cooevienniiiiiil. 5000 0 O
Cost of management and office expenses ........................ 2500 0 O
Rents, rates, taxes, &C. ............iveverminiierineninriienennnnn. 500 0 O
Insurance, general upkeep, and accident reserve ............ 1000 0 0O
Hobal doRtiElionm . oo coee s B v caciem ov et vam v meiakia snis 9000 0 0
00U L N SIS, . .| IR} SR R £13,666 0 0
This represents 74 per cent. interest, or 13 years’ purchase.
If the fuel oil be sold at £3 10s. a ton it will fetch ......... 24500 0 O
Total returns will be reduced t0 .....ccccocieecniiiniiniiniininnns 61,600 0 ©
e e e 20,815 0 0
Net profits to ...... BT eeriicn s DOING s v vt M s Lo nsins v 11,816 0 0

Representing 64 per cent. interest, or 15 years’ purchase.

Tt will be observed that all deductions have been liberally made on the one hand, and the bases
on which profits are calculated minimised as far as possible, so that the net profits shown above are
as low as they can be stated fairly. Actual results should be better than this. Moreover, we have
still the by-products to consider, so that a considerable addition should be made to the above.

The returns show that an original debt of £175,000 should be paid off in from 13 to 15 years,
which is a fair rate of purchase for a mining property. Looking at it in another way, from bor-
rowed capital on which interest amounting to £8125 per annum is paid, a return of £13,665 per
annum is obtained, giving a profit per annum of £5440.

VIII.—Prices.

The fuel oil should sell at anything between £3 10s. and £5 a ton wholesale, to provide satis-
factory returns. I note that in 1913 contracts made by the Naval Department reached £4 bs. and
£4 10s. a ton. Recent quotations in Australia have been as high as £7 a ton. The calorific
value of the Railton-Latrobe oil is higher than that of any crude I know of which
is available to the Awustralian market. This is a factor which enters into considera-
tion in the fixing of prices, and should place the oil in question in a good position. Motor spirit
is being marketed »: the rate of 1s. 9d. a gallon wholesale, but we may have to face a drop in prices,
and consequent smaller returns. T doubt whether any permanent cutting of prices can be kept up
by producing companies without affecting the world’s markets elsewhere, so that the estimated
price of 1s. 6d. a gallon should average out well.

601012
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The Railton-Latrobe Shale Oil Company is the successor to two other companies working the
same area. Altogether, in retorting plant, engines, boilers, condensers, storage, mine equipment
and development, buildings, lines of rail and haulage plant, electric lighting, sawmill, general
labour, and management, nearly £40,000 has already been spent. So that the price asked for the
properties, for a concern which has been considerably developed with some measure of success and
future promise, and includes all the assets of the company available, is not excessive. The present
Company has solved the problem of the distillation of the shale, and has considerably improved on
the methods hitherto employed.

IX.—By-prODUCTS.

The first object of the Company should be to get the production of its fundamental products
already dealt with on a sound and extended basis. When this is accomplished it will be time to
consider the question of by-products. -

At present there are two claages of material which the Company can market profitably—

1. Spray oil—Used locally by orchardists, and made from crude oil.
2. Land-dressing—Also used by orchardists, and made from the spent shale.

The first is made according to the Company’s own formula, and sells readily and very prou.ably.
Moreover, orchardists who have tried it say that it compares very favourably with imported spray
oils. The spent shale has been spoken well of as a land dressing. Analysis, however, would seem
to indicate that it required additions to it to form an effective manure. The ammoniacal liquor
from the condensors can be run over it, and will add to the quality by increasing the available
nitrogenous matter. Similarly, additions of bone-meal and phosphatic material could be made so
that the resulting product would be of very high quality, and would command high prices as a
manure and dressing. Both of the abovementioned materials can be made cheaply, and require no
expensive apparatus. In addition to the by-products already marketed, it is possible to produce—

(1) Turpentine substitute. - (4) Gas oil.
(2) Rubber solvent. (5) Lighting or burning oil.
(3) Lubricating oils and greases— (6) Road-dressing.

(a) Light. (7) Chemicals.

() Medium. ] (8) Dyes.

(¢) Heavy.

With regard to the production of Ttems Nos. 1 to 5, Mr. Twelvetrees gives three tables embody-
ing results or researches made by Dr. Black and Mr. Thomas Esdaile. Two of these are sufficiently
important to quote again here.

7 T ' z T

. | Bame with 5°

Refined Oil | Gallons per -atlow?neo: :n‘lde:(] o Estimated Costof | o .
recovered. | tom of average Production per | ¢

| smearing loss in |

0ZS. Shale. manipnlltiun | Gallon.
|
| =
Petroleum Spirit (* Benzine ™) . . ........ 21 5:626 | 5007 61 776
No. 1 Lighting Oil (Photo?ene).. 25 5754 6042 6 | -819
No. 2 ditto (Lighthouse Oil) .... 154 3-385 3-501 . 61 858
Light Lubrieating Oil, No. 1 ....................... 9} 1-979 2:-078 73 ~882
ditto NO.2 oo, 22 1-705 1940 | 73 897
Medinm Lubmeating Oil, No 1 .. 22} 4-552 | 4-779 8 to 12 927
d{tto Mol 15 3-005 | 3155 | 8 to 12 -937
ditto (R S ey 15 3-200 3-360 8to 12 <951
Heavy Lubricating Oil, No. L.................... 12 2-319 | 2-466 10to 15 958
ditto T S P 11 2-135 2242 12 to 24 -967
TR FLEL L Lo erarvasasores 168} 36-640 38470
°|, of original weight ....cocooveiiiineminiin.. 56°2
°|, of original volume ... SH R sav A san ) Hananss 60 86 63-9

In 1902 Dr. Black gave a statement of oil products obtained by Esdaile’s No. 2 method from
144 oz. crude oil, or about 39} 1b. of good shale:—

Fraction of | Temperature Flashing Firing
Weight, | gallon of |  of steam Sp- Gr. | temperature. | tomperature, | Gallons
product, | distillation. |3 20° C. Degrees F. Degrees F. | Per ton.
Ozs

Gasolene or HE&V{ “Benzive " .| 12-390 *1128 | Up to 115°C | -779 | Fires at once| Ord. temp. 6-429
Light Burning Oil (Photogene)..  18-270 ‘1115 | Up to 140°C | -884 88° F 120° F 6355
Heavy Burning or Lighthouse Oill 660 ‘0496 |140° 1o 160°C| 846 140° F 181° F 2-827
No. I' Light Lubricating Ol ... 870 | -0642 |160°to 180°C| 570 | 180°F 225° F 3659
No. 2 d!tto ............................. . 11-36 0882 |180° to 200°C! -914 250° F 272°F 5-027
Na@idittosh . mnr - L. . Sl 3-31 <0230 ' [200° to 220°C, 900 = 260° F 288° F 1-811
No. 1 Medium Lubricating Oil ...} 11-25 "0855 1220°to 240°C, <924 | 272°F 290° F 4-873
No.2d§tw Mdns e vadaiircatss. ]l HB200 *0433  240° to 270°C, -947 | 810°F 351° F 2-468
NOBHRD: <<+ rvizotis e mvpadasih v 6-00 0420 ‘ 300°C 966 | 371°F 398° F 2:445
78-88 6210 | : . 35394

: ' 601013
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The methods consist merely of fractionating the crude at suitable temperatures in stills made
of boiler aheehng and treating the fractions with sulphuric acid and caustic soda. It will be seen
that the estimated cost of production of the lubricating oils runs from 74d. to 2s. a gallon. Motor
lubne&nt.e sell wholesale at over 4s. a gallon in Australia, while a rise in prices of over 50 per cent.

ex%bed Lubricating oils could be made and sold very profitably at the present. moment.
e turpentine substitute and rubber solvent are c:zeupl_y prepared by refining crude spirit
almd'y dealt with), and should find a ready sale in connection with the growing rubber industry in

_

Tl

»

The cost quoted above for the manufacture of lighting or burning oils is 6id. a gallon. This
is excessive for a properly-equipped plant. In 1911 samples of the shale were tested, and reported |
at the Pumpherston works in Scotland, and the following extract shows the costs and returns =4
expected there: —

“ Refining the crude oil and disposing of the refined products—

|

o
L

Ll SX O i e sk

Per 100 galls. 5
Value of naphtha, 153 per cent., at 3°63d., equals ..................... 5'36d.
Value of burning oil, 1050 per cent., at 2:52d., equals .................. 26'46d.
Value of total fuel oil, 30'15 per cent., at 1'96d., equals .................. 59-09d.
Value of heavy grease oil, 25°10 per cent., at 1'50d., equals ...... e 37-65d.

128-83d. s

!‘ Total value of refined products .................. 1:288d. per gallon of erude oil.
b & Cost of manufacturing and refining ............... 0°916d. per gallon of crude oil. 2

........................ 0-372d.

=]
=
:

: ““ It will be seen that there is here a surplus of only 0:372d. per gallon.”

‘ & But the total value of refined products, at 1-288d., is far too low, when prices ruling in Aus-

tralia to-day are considered. The cost of manufacturing and refining, it will be seen, is less than

1d. a gallon. It is obvious that with higher prices obtained locally, the surplus of 0°372d., or less ™
than id. a gallon, will be considerably exceeded here in spite, perhaps, of the higher demands for

B labour. If the cost of refining can be kept anywhere near the figures quoted by the Pumpherston

L T burning oils and lubricants can be made profitably at the Railton-Latrobe Company’s 1

R/ Crude oil, used as a dressing for roads in towns and suburbs, increases the life of the road and 4
;a removes the dust nuisance. For this purpose unrefined crude or tarry residues will suffice. It has
» been found necessary to spray from 7 to 15 tons of oil over each mile of road in California. The
g fine roads in San Francisco are prepared in this manner.
ok The question of the preparation of chemicals and dyes as by-products will be one for any

3 chemist appointed to the works. Icthyol has already been successfully prepared from the crude oil.
v This preparation has hitherto been made in Germany, and is used for skin affections and in medi-
y cated soap. Whether it will pay to manufacture on a small scale, and whether there is sufficient
. demand for it, must be decided -later. Carbolic acid and other organic disinfectants can also be
made if there is any demand. Cyanides could be made, as well as azo-colouring compounds and
aniline dyes; but this opens up a wide field for chemical investigation, which may be left to the
future.

In addition to the more familiar uses to which oil is put, it is now being used extensively in

o |

oy

- o
o

"‘5*‘2 America for—
1 03 .
i ; Gasmaking—Being sprayed in with coal gas to increase illuminating power. 1 am of
) opinion that the Railton-Latrobe crude would do for this with little or no preparation.
. Copper-smelting.
v [ Glaas-malnng

For pile pmbactlon : - “a

3 With the equipment allowed for in this report, spray oil, turpentine substitute, and rubber
& solvent, Iubricating oils and greases, gas oil and road-dressing oil, can be prepared without trouble.
l_ﬁ For the two latter there may be no present demand until the advantages to be derived from their
- use are made known and kopt before the public. There is abundant scope for research in connection
-5 with these by-products, and suecessful production will depend very largely on the man who may be

= appointed as chemist to the concern, as well as on pushful management.

-ﬁ ARTHUR WADE, D.Sc., &-.
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