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The SAMPLE of OIL uro~ucin6 SHALE from TASMANIA. 

the sanrple rec!tive~ eonsistel! of a bloek of soft fissile 

tough slaty material. It contained a number of fossils, 
!' . "hieh I have been informel!. belong to the Permo-Oarboniferous 

:!Ieriod. The shales are therefore of great age. 

They are impregnated with minute specks and small 

patches of resinous-looking material, from whioh the oil is 

obtained bY distil~ation. The shales are not oil bearing in 

themselves for no solvents for oil "ill extract &nY. The 

heat of distillation breaks up the resinous.mineral into 

water, oil and gas. 

Late investigations have shown that the resinous 

patches consist of the spores of extinct plants. These 

spores aCCUlllUlated in the muds formed at the time, probably. 

in swampy places and near the mouths of rivers. The muds 

themselves in course of ages became oonsolidated into aaha17 
.. '; 

rock entrapping the organiC' remain,. 

The organic oil-producing mineral has approxi~te17 

the following composition -
Oarbon • • • 79.3 
lDldrogen · • • 10.4 
Sulphur • • • • 15.3 
Oxygen • · · • 5.0 

100.0 
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It has a specific gravity of 1.18 thus being slightly heavier 

tha n lVater. 

It is not ' altereo hy the action of most chemicals, caustic 

alkalies have no effect on it, neither has hyorchloricacid: 

strong sulphuric acid converts it into gases an~ carboni7es 

or chars it: stron~ nitric acid converts it into carbonic 

and sulpnuric a.cid. 

It burlls -.ri th a smoky flame and with a disagreeable 

o~our. 

Heating in a closed vessel without access of air 

breaks it up into water, sulphuretted hydro,~en, ca.rbon di'-sulphioe, 

permanent gases and oily products possessing a foetid odour. 

The parcel sent over was crushed and small assay 

samples taken for proximate analysis, it yielded ;-

MOisture at 212°F • . 1.44% 

The steam-dried sample gave 

Volatile matter (including water, gases and oil) 

Fixed Carbon •.•• • 

Ash - slaty material • . • • 59.0 
100.0 

The ash contai:fled no sulphur; the sulphur must, 

therefore, have all passed over with the gases and oil. 

The percentage of sulpi1ur present in the original shale "'as 

3%. The amount ~hich would pass over for every 100 Ibs. 

of oil an~ gases would be 7 Ibs. 
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A larger parcel of several pounds was then distilled 

from a closed retort under conditions favourable for giving 

the maximum quantity of oil. 

The product s obtatne~ ·e~e 

(1) Residue which remained in the retort -

Slat.)' material 
Fixed carbon 

(2) Products which vola tilized -

crude 
Gases 
water 

oil . . . . • . . . . . . . 
containing Ammonia 

59.6 
2.4 

24.4 
8.5 
5.1 

100.0% 

The gase"s evolved during distillation were exceedingly 

offensive, but could be made use of in practice for heating 

the retorts and. thus destrOyed. 
The mixed oils on distillations were dark in cOlour 

'rheY were very fluid and 
and possessed an offensive odour. 

had a high specific gravity, namelY 0.92. 

The amount of oil the sample gave waS at the rate 

of 546.5 lbs. per ton of shale or 59.~ gallons per ton. 

The water which distilled over would yield ammonium 
ThiS is a very 

sulphate at the rate of 1.9 los. per ton. 

low yield, but prob9.o1Y under working with a large a.'I1ount of 

material, the aid of superheated steam and a scrub
ble 

for the 

gases, larger amount s would be obtained. 
I further consider 

the s i.nc;le sample sent maY not re"llres ent the true amTJionia 

value of these shales. 
The crude oil ootained bY the first distillation 

could not be safelY used on account of its low flash point, or, 



G) 
in other -or~8, in~larumable vapours would be given of~ at 

such a low temperature ,that its Talue as a fuel woul~' be 

largely discounted. 

The 011 Obtained ,"'as re-~istined so as to el1minate 

the volatile crude naptha oils. 

On CI.istilling the oil the naptha oIls started to COnIe 

off freely at l3SoF aJld continued to come until the temperature 

reacheCl 300°F, at the latter point the oil in the retort startecl 

to slllit up into gases. ,DistiUation was, therefore, stoPP,ed 

at thls point. The weight o~ the lighter oils so remove~ was 

6.5% on the oil distllled. These had a specific gravity of 

0.75. ,These ha d a very of~ensive,odour, were very yolatile 

and formed explosive mixtures wlth the alr. 

Treatment with ~ustic soda aAd' aulphurlc acid removed 

these objeotlonable odours~ and on re-distillation an oil 

(naptha) haTing a not uDpleaaau.t aromatio ame'n Was obtaijed. 

This orude naptha. had a speoit1.c grav1 tj' o~ 0.75 and was clear, 
i 

bright an~ tran~arent. It oontained 2% of sulphaI' anC! unles8 

this were removed it oould not be used for internal combustion 
• 

in motors or 011 eagl.uea owill6 to the corrosive natu!'e of 

the aold,products formed. 

The dark heavy oil remaining in the retort had a B.G. ofO.9~ 

and' on further'distillation 0.970 but in spite o~ its weight 

for such an oil it was mo'!)ile and fluid, and easily oonverte", 

1.nto a spraY suitable for b~rning in air. Its odour was 

objectionable but muoh lesl! pronounced than the crude oil* first 
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'D~,a~.ne'n, or the crude naptha. 

The amount of this cru~e 011 freed f'rom its naptha 

per toa of shale wo~ld be 55 gallons. The sulphur 

was 2.324 per cent. 

. The naptha and crude oil yere both tested for their 

heating powers. 

The calorific power of' the Aaptba Yas 16,605 B.T.U. 

21,915 B.T.U. : : : • . crude:oil : 

These values are higher than those of' oils other than 

the CaucaSian ~avy crude oils which run 22,000 British 

\'bermal units, The Scotch shales oils.give an oil having 

1.8,000 B.T.U. 

Tests were also made on the crude oil with a view to 

refining it but, although sulphuricaoid gave a comparativelf 

large amount of acid tar or about 10%, caustic ~oda bad no 

apps.rent action on the remaining oil. On removing the. 

oaustic soda and re-d~sti1ling, the 011 remaining was dark 

sreen in colour 

Heating to 170·F gave. • • • • • • • .5% ofnaptha 

.% gasCt11ne 0.11 · · 
• • 

· · 
· • 

220')' • • • • • • • • • • 

230')' - the 011 started to SPlit up and 
leave a red deposit. 

: : 300:"), another 4% 81ear 011 ~iBtil1ed oVer. 

The r~s1~a1 011 was dark green in colour andw1thout 

orrensive odour, the naPtha oils had an aromatic emell. 

Since the oil was liecomposing raPidly in the retort and 

Yen l1ttle clear 011 was being f'orli,ed, further heating WOUld, 
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bave split the oil largely into ooke and permanent gases. ~ 

By distillation of the ~e and then of the first cru~e 
o~ a residual oil oonsisting of about 90% of~he crude oil 

~l be left, ~d about 8% of na~tha-crude obtained as a distillat 

or assuming 60 gallons to the ton oforude oil 54 gallons of 

residual oil and 4.8 gallons of crude naptha. 

'l'he naptha is useful for s~lveDts or it might be purified 

aDd fraotlonalizedinto gasoline and motor spirit or petro~. 

.ost of the petrol power ~ould escape with the gases unless the 

latter ~ere ·scrubbed. 

'l'he reSidual oil woulll serve· as fUel in such cases 

where the amo1.Ult of sulphur present would not-be injurious, 

it would not for instanoe be suitable for steel melting and 

copper refining. 

Experiments haTe shown that it is eminently suitable 

for coating sulphides in the aoie! 011 flotation prooesses. 

!b. sulphur COUld be removed and the oil rendered more. valuable 

as a tuel by treatment wIth oxide of copper, the OOPlIel' "nites 
. 

with the sul.phUr forming 1N1phlde of copper" the coppi:!r unites. 

with the sulJllmr f01'Jlling sulp.-hide of. cOPPer, the latter may 

•• regenerated by roasting. 

If the orude 011 were fractionate~ and refined by 

.eans ofoaustio 80da and sulphuric acid I consider that 

M&l'ly one half of it ... ould be de3troyed: the use of 
add 

.u.phUrlc acid and sod.awould alsofiIater1ally to the cost. 
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SUMMARY o~ RESULTS. 

Crude naptha ~rom ~ ton o~ sha~e . . • . . . • . 4.8 gallons. 
Crude blaok oi~ ~rom 1 ton o~ shale • • • • •• 54.0 
Sbale residue le~t a~ter distilling 1 ton ••.. 12 cwt. 
8a1phur i'n cM.l~e ahale • • • • . • • • • . •. 3% 
SDlpbur in shale residue, a~ter retorti~ None • 

SDlphur in naptha crude • • ~ • • • • • • • • • 
8a1phUr in orude 011 a~ter ~istillin~ 

off the naptha • . . • • • • .. • • • • • 
Calori~io Power o~ ~a~tha. • • • • • • • • • • 
~ori~io Power o~ orude oil • . • • • • • 
~nium sulphatewhioh oould be made ~rom the 

liQuor -hioh oondensed .tth the oil ~rom 
a closed retort ~rom 1 ton o~ shale • . . • 

• 2% 

2.324% 
16,605 B.T.U. 
21,916 ~.T.U. 

1.9 lbs. 

(Sgd.) Donald Ol~rk, B.O.E., M.M.E. 

I!G/l.O. 

Notes on Sha~e-Oi~ Induetrl. 

Table o~ Oosts &0. re wO,rk on Scotch Shales.-

Cost ot retorting each tOD ot shale in Scotland 
Coat ot mining and delivering at retort mouth 
Coat ot iDanufaoture ot ~lphate of ammonia • • 

Miners paid 6/3 per day of 10 .hours. 
Workmen paid 5/9 per day ot lOhours. 

~~ to 5/-
tfJ· to ~9 

!he seams 'Worked a.re 3, 5 or 7 teet thick and run ~rom 22 to 

40 p.llons orude 011 per ton. Some seams 12 feet thlCk are 

worked tor 20i gallons per ton, but as a rule the poorer 

tile seam in 011 tile rio!~er 1,t 1s in ammonia. These poor sea.",s 

81 .... 60 Ibs. o~ sul~hate of ammonia per ton. 
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A modern retort will cost in Sootland £70 for 

each toa of shale put through daily; assuming 100 tons per day 

were to be treated the cost would be £7,000: each retort will 

~eal w1th4 to 5 tpns daily so that a aest of from 20 to 25 

would be necessary for this Qutput. 

only. 

~his 1s for retorts 

If a naptha recovery plant, ammonium sulphate plant 

stills and all accessories for the fUll treatment of oil 

are takea into consideration the cost per ton ot sb&le treated 

dally 'Would be £140. 

. . 
.All est1mategiT.n bl' Messrs,A.F.Craig & Co., 

Edinburgh, tor 3 benches of 04 retorts each, 
with all CODd.nB~rs, e~lnes, pumps, tanks, 
bOilers, sheds and connectioAs ........ 43,700 

A naptha recovery plant for same • • • • • 

An ammonium. sulphate plant for same • 

BrickWork for these plants . . • • • • • • 

. . 1,550 

4!320 

• • 16,200 
£65,770 

'!his pla~t would deal "ith about 800 tons of shale per dB7 

and glve crude 011, crude naptha and sulphate of ammonia. 

The cost of a smaller plant would be proportlonately 

higher since the buildings and machinery would remain of the 

same type as before, the number of retorts alone being reduced. 

~ 
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Est1;'late of value of similar shales in Cana~a yielding @ 
60 lbs. crude oil and 67 lbs. sulpha te of wmnonia per ton by 

D~.R.W.Ells (for the Geological Dept., Canada).-

Crude oil valued at 1* per gallon 
Sulphate of Awnonia at It per lb. 

6 3 
~ 
I47l 

--------
It is to be noted that the price for the crude oil is about the 

• market price in Canada owing to the competition with American 

natural oils, the sulphate of ammonia being the more valuable 

product. The Canadian oil referred to contains 0.62% sulphur 

and has a heating power of 18,474 calories. 

Price of Naptha in Scotland (1909) •.. 
Kerosene oils • • • . • • 
Gas o~ls for engines, &c. • • 
Lub~ating· oils ....••• 
Solid Paraffin • • • • . • • 
Still Grease • • • • • • • • 
Still Coke (left in retorts) 
Sulphate of Ammonia 

'ld. per gallon. 
6d. to 7t per gallon. 
£5 -oer ton. 
£5/,10 to £8.pe¥to~ 
Bid.to ~id.per lb. 
£4/10 -oer ton. 
£2/10 per ton. 
£12 per ton. 

Cost of mining and manufacturiIl$ 1 ton of shale in Scotland 

8/3 - profit 3/4 per ton. 

The approximate auantities of these materials produced in 

Scotland .!-
Spirit or Naptha 
Kerosene • . . . 
Gas Oils • • . • 
Lubricating oils 
Solid Paraffin ·.,iax • 
Sulphate of ammonia 
Still Coke .•..• 

. . 
• • 

• 2,500,000 gallons. 
17,000,000 

38,000 tons 
40,000 : 
22,500 ! 

50,000 

£ 
73,000 

500,000 
190,000 
280,000 
675,000 
600,000 
12,500 5,000 : 

£2,330,500 

2,545,582 tons shale for 63,000,000 gallons crude oil, or 

about at per gallon on crude oil. 


