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SUMMARY

The n.l. 1IlOrk lIone In the e:urreat period was .1rectecl mainly

at .xamlning tIleoccurrenc.. of 011 shale In tile China Flat and

Knlgbt-ehu1'chl11 area•• In connection with the possibility of open

cutting the•• d.poslta.

During this period tha writer had discussions with

Mr. H. Payne. Acting C_1ss1oner of Farna and with the Secretary

and Dl:reotor of Mines lA Hobart.

Durllll the IIOIIth • nport _ rec.lved 11'_ Lurgl on the

sample f_nIId for testing using tha Lllrgl-Rhurgu proc.ss (See

Appendix I attliGhed). This report confbllled the suitability of tile

Lurgl-Rb11:rges process for treatllll the T_nlta shale and onl1nec1

further tests on the shal...

The Director of ti.... Tasmania advised that the Chem1cal

and Metallurgical Branch had carried on __nolaUo" testa on the

Tataanite for the production of coAClftt1'ltes In c:onnectlon with the

production of blt"A for us. 1ft hI'-y surfacing.
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Conoentrd.. and bit...n p%'llduce•• fNa the ahale ank.,t

in tbe Depaz1llHnt'••ton .heel near the old ntort acljacent to the

Goliath JIlnet, The Depal1:lleJ'Jt baa offerod tD pJ'lWi4e .... of tbis

...t.rial for laboratory letting, In alidltlon the Department baa

arranged fer the_lter to ._ine and copy in IWNart all r.l..-nt

cIoc_ts in coll8lRlon with the benefldaUon teets carried out

by the caa.1cd and Metslllll'gical Branch,

The Cl.tw wisbet to ncold ,bll appreciation for tba

belp and nady ...lsta!llce that be baa reoei.,. 11'_ the Secretary~

Chl.f Geologlst aDd Dl~ .f 111... dlll'lng tbe period be bas h.ld

tb. £xploratlon Llceaa•

.. 00JfE

The writer beW dlscussions with Dn",y AeMo:re, Con.ultants

and with CcDalco in MeJ,bouzne 111 CODIlAlCItion with the ..1. a•

• pecUications .f a1clned peboleua cok., pitch aDd va.....

The writer aco.,.n1ed Mr. R. Cl..nts, CoASUltsnt II1n1ng

Engineer and Mr. B, Pertlel, Geo1egllt of £nIleavou 011 CGmpany to

tha 011 sbale cleposits. Th....In object1ves of tbie vielt ..re to have

the Consults.... £ngi_r exaa1ne tbe 011 .hale occur:rencet on the

ground and to look into tile viability of open pit IDlnlng 1. the area

and to JDake tIlegeo1eglst I_liar with tbe locatlollS 01 ~ various

cleposlts.

D1ecu..lone "1'. bolel in Hobart with $he Assistant

e-1ss1onu of Fana. 1. oennectloll with tba po..ibl. alning

4...10.... 11l t ... al'tlll.
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fUroRE I.

1) Dr1111ng.

A drilling CIOnUactor fz'c8 south AU$tn1la bas been s.lected

to carry out tM drUllng pro,,-e. The dr1111ng p!allt

and caw an ftpeCW to ea-enca drUllng In the .1dt11.

of .1a...ry. Tba reconnaisHnc. dr1111ng pza__ lmrolv..

<40 bolAs totalling of 3,000 feet •

2) " ~z1ng '" ....,1tia ace... '" the drUl alt...

3) Sur'Mf1t'g 1. tract .... drill alt...

4) Coll.Ung ....1.. of Co ".nta and. of aspbalt for

additional laboratory testa.

!rI) IiDIIln1ng, copying .... naluatlng nporb 1ft ClollMCtion

with flotation tats and. aspbalt prodUcltloll.

6) ContacUng pnvlous worten frail the GGvernaant Laboratory

for discuss10M r.gudlng th. work done and. results

ach1natl•

5alar1es, ..... and. eollSll1taata ....

Tra~t1OA

Air fa_

Clr Idn

Tala

....la •••cc edation

Air phn8I and ,laM (6 + 2.80 + 1.1!rl +

3.20)

349.90

!rI4.!rIO

<40.00
116.!rI9

.
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IIayo to JUftIt

June to .1111y

1st Aut. to 31st Aug.

1st Sept. ~ 30Ul Sep'.
1st Oct. to 3lat Oct.

12._.70

1,869,,45

lWO.OO

2,717.:16

3,874.14

19th NovIIDber, 1914



IELL lAY PLANT
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),

IISlbs. •
Desired range').

CP - 09

II'

, r:''',:

,Allowed Desired )rMaximum Maximum
", 0.50 , ' 0.110

., 0.50 0.110,
1.25~ 1.10

. i -''''' ..•.",..
\ '0.03 . 0.02

\ 0.05 "';" .. 0.03

\ ,0.12 0.12
"/".

\ 0,12 0.12

\ 0.0.35
..

0.030
•

\. 0.035. 0.030
I '

, ,
, .0·.25 0.15 ,

ISSUE No.

SPECIFICATION No.

., .

DATE 15~REVISED 2I1thSept~mb,er .'69

Not applicab le.
. - ;;

;.~

l

Crushed Solid.

-Stlll Tyler screen fraction
per cu. ft. min. as poured,•
52 - 551bs. per cu. ft.

This specification covers calcined petrol­
eum coke used in the manufacture of anode
blocks.

,' Ii. ,
~;

"Ash

,," . Volatile
Matters

SulPhur (S)

Silicon, '(Si),

Iron (F!l )

Calcium ( Cal

Sodium (Na)

Nickel (Ni)

Vanadium (V)

Moisture
.

as
8hi~ped' (H2O)

. ,

APPROVED IY :

,RODUCTION DEPT. PER

.'

TECHNIcAL SERVICES PER

SUPPLY DEPT. PER

, tIl·

PETROLEUM COKE (CALCINED) \'~I' ~ ',i:/lli"'~:~ I

II_--------------,..-.......-------.::....,,---.....:..:.;'!.:..l\" (,I' ' . "..-

~,y' . "-, fC·
.' .."v "
,,~ I"II----------- ~~ t' /.-

rr ' i'" " ',1. _I
.... 1 ,J -

• 1. SCOPE " I .

1·
ELl 2. PHYSICAL STATE, ' I

'--'. I ,
3. UNIT WEIGHT I,

. I..
, ,

~. PACKAGING " I

5. CHEMICAL
COMPOSITION I

.'

,
•

•,,

·,

\

••
t
•

..
eAt.,..:""",,", : ~~t*~t·N r.';... ~ e. 't ..; .N'~~~· V,'.~ ;:ri',

, , J .~ • ,

"~t';:'~h,IH'~/-.$ 1- ~s} -c4J.
j

".,,~,'"
.., ~ '~po.
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PETROLEUM COKE (CALCINED)

--

•

. - ,- .-.-.- .-.-

4

CP - 09

24th September '6 'DATE 'ClIUE8/REVISEO

SPECIFICATION No.

Real specific gravity 2.04 - 2.07

Specific resistivity OHMS/Cu. in.
ti,·:

max (by GLCt Method)

,The vendor shall take a representative
.~

sample .of the mate,rial- to' be' shipped.
'. '.~

The sample shall be analysed by the

vendor in accordanc;e with the chemical

and phys ical. properties. >
. The vendor. shall repol't:,.the actual

.' analysis and certify that· the material .."'" I

".

'-fu~lY meets specifications' for- chemical

and phys ical compos i tion.· Certification

shall be sen t i1': three "copies to' Supply

who will forward a copy_ aacbtol,. '",:,'
./ (

REPRTNTONLY

!Lv..-~::::--:::l\ ISSUE No.It-----------'-----!

}
&1' ANALYSIS I

I

.; .,
---

REPORTING

. ,

SAHPLlNG
, .

. PHYSICAL

8.

,
7.
i

..."ROVED IY,

"ODUCTION DEn. PER

SUp",Y DEn. PER

, IICHNICAL SERVICES PER

"l'
,1\6:':

I•e
,,....'

Carbon Products Supt~' .,',. , .

'I
!
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PAGE 1 Of 2

Cwt c~pacity drums,

in air)oC l06-11~

7Slbs per,Cu.Ft•
, '

This,specification covers hard pitch

usod in 'tlle manufac.ture of anode,blockG,'

Shipped in 28 Gauge 5

.Approx.

: Solid •

:

HIGH SOFTENING POINT COAL TAR PITCH (HARD PITCH)

3. UNIT I"EIGII~

4. PACKAGIlIG I

5. CHEHICAL CQMl'OSITIOlft Softening 'Poin't (cube

2. PHYSICAL STATE

I. SCOPE

APPROVED BY :
SPECIFICATION NG. CP- 06

ISSUE NG. 2

.\ DATE lSSUED/Re\'1S'tD 17th JUly '67

BEl.l 8AY PLANT

•

, .
"".• ~'

" 'Benzene insol.uble (BI) " %

•
",<

.,

" . ".-

6.PGYSICAL PROPERTIES

. Quinoline insoluble (QI)

Beta resin (SI ..~I)

, Water

SUlphur (S)

Iron (Fe)

Silicon' (Si)
•_, I

Specific gravity 60/GO~F

Distillate at 3GOoC

Cok~ng value - Convadsen

: Included above

.. '..

,.
\

I I

90 min Ii
... 1

,
I

8 min • . '

'. I

20 rtlin~

0.05 rlmax..
"f I

.f II
0.75 maX.

0.05 max.

0.03 ma'~ •

l.~2 m.'tn.

'4.0 max. '

55 - 65

7 ,SAMPLING & AliALYS.IS : The vendQr 'shall take a~l''3pr(,!'entati'''s

•
. '

sample of the ~aterial to be shippe~•

The. sample shall be analysed b1 the

~. '') I

,~ vendor inacco1"dancGwi.'th.the. cheinica'l

.. coml'os i. t ion. '".,
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'l'est Report No. 76t7~'

Subjeot
Anatytioal examination ot a s~p~e
Endeavour Oil Co., Australia .. ,

.'

-
ot qll shale $uppl1ed br 7. '.t")

( r )

BKU-50-3804
•

\

)

Sample Identification
i

. , .
appro? 15 kg of oil shale, grey-brown pieoes. reoeived:
on 9th July, 1974, Lurg1 C()de No.J;O!T4.

··Resu1ts

wt:' 3.2
" ".6
" 9.0
" '80.8
" }.lJ

. '

.6"'1

1. Moisture:
'J f)C

2. Carbonization Assay: '
(Fisoher 520 DC). i'.;

, .

Moisture
Gas Liquor
Tar
Residue
Gas and Loss

)'It:'..
.,...- .

~.2 "dbl'('; ;!lItro(i\l15()dltlt,Q Ji

•

}. Carbon content of carbonization residue -, .,

BC1-treatment of residue; yield
Carbon contento! BC1-treated residue:
Carbon content converted to original·residuel

;~}l.4' l'lt%
" 6.6}'
""6.0 "

•
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~. Ultimate Analysis

HCl-treatment of original shale; yield:

~1 '

I
I
I'.2

l~.2 (caiculated)
1.7 (oalculated)

.' i ,

2.1
0,07

Original shale

•

" ..'

--

i -

HOl-treated shale

-

., ; '.

Basis
I
Moisture

C" ,'. r,

e;~~:en ::." :: .:
~ulPhur .. .' ,.

Chlorine

5. Calorific Values

-~
~.

Basis HCl-treated shal~ Original shale \

Hev KJ/kg(kcal/kg)
LeV II (II )

6222 (1486)

580'. (1;,86)
5518

.5066
(1'18)
(1210)

,,'

6. Retorting-Test

, Shock-heating in a .Closed.steel vessel introduoed into a
muffle furnace at 550 °0

Size range ofinpu1;: (j ~f'nl"

Moisture: :<," «,i,i.i;l,x,:

Input weight:
. Residue:

Yield:

,
c:n:''o,- 6.3 nun .)

5.5 wtjl';
. 795.9 g'
. 614.5 g

77.2 wtjl';

'f f'~'r~
,!n .....,! ~.~

~8 ')';~:;~~,.'

:

HCl-treatment of residue; yield
Carbon content of HCl-treated residue:
Carbon content converted to original residue:
Sulphur content of original residue:
Chlorine content of original residue:

, )

/3

90.8 wtjl';
6.6 II

6.0 II

1.8 u

C).o) II
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8. Hardgrove Grindability Index
, \ I

"

--' .,.!.i ,~,

test'

i . ., I

,
,J.

t·--. '0'_ ," '~
• ,':', 1"

,­
') ",

,

5.9
21.2:
4.9

11.2
11.8
15.6
11.6
7.1
10~7

1.642,
77;.6 '

\'

.l

I

Residue
trom retorting

•

(:'~ 9.1
'h~""• 'J

··,!I'.:~ ,E#l'

V"

1\ ')!
I ~ .)

;:'.76 .
1~r.5.!f

2.7H
. '1.')[\,

-4.93
j'F,.lt ;':.:

Original
teed to retort

, 2.P7
100.()f;

, C;;

Mean grain size IIDlI

in :' 01' 1'~ed

Soreen Fraotions

•

7. Soreen Analysis Betorting-Test

15.000
r,..,_

: ~

6.300' IIDlI wt:' 7.6
,,3.000 - 5.000 n n 24.6

• \2.000 3~000
n n 13.0

1.000 '2.000 n n J • :.: ;') 15.9
n " ""/ ait 1- 0 0.500 - 1.000 j .. .. , " 10.8'.,

0.200 0.500 n n 12.9
rfj' " . ,. 1".

0.100 0.200 n. n "', 5.7 '.'

0.063 0.100 n n .. ,.8I':' ., 0.06, " n 5.7
,

l~

, ,,:145

6sooaa: 183 .
. \'·e5.8 wt:')

,j~

8';'>1·''(

,.
'-J,

o - 1 IIDlI

Residue 1'rom retorting test: , 1

Residue of original oil shale oxidi2ed at
(Loss 01' weight on oXidation,",-·~:, wn;'

( . I

9. Reiok-Degassing

Input: 100 g
Moisture: 3.2 wt:'

•Grain size 01' input:

o'.

..
/4
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Gas fractions ·C soo- Flush
550 Gas

Total
Gas

6849
28677

1.211

7515
31465

5.76
28.48
18.37
27 .38
7.30
1.80
2.77
3.05
1.26
3.27

. 0.57

•

1.33
1.83
0.50
1.83
1.67

1.SO
19.44
34.88
31.73
5.32

0.905 0.882

9192 6343'
38487 I 26558

J
8331 5701

34882 23870

1.28
9.91

25.45
42.88
8.28
2.13
2.59
3.22
0.98
3.16
0.13

l2.06 r 5.76
55.08 17.54
3.73 17.46

14.87 26.93
4.51 11.37
1.99 2.78
1.94 4.98
2.12 4.93
0.96 2.42
2.63 . 5.26
0.13 0.59

1121 4580 9308
4694 '19176 38973

1234 4970 10172
5167 20809 42590

1.835 1.611 1.221

-

--

-
-

..

1.85
87.04

\.

;f
j.'

1 (II Nl)

HCV kcal!Nm3 ,
(H2S-free) KJ/m'

LeV kcal!Nm3

(H2S-tree) 'KJ/m3

Gas yield
(N2+02 free)

I

:i anal:::
CO2 "
H2 "

" .CH4 •

C2H6 "
Cii4 "
C3H8 "
C3H6 "
C4HIO "

. C4H8 "
H2S "

Density kg/m'
(l! kg/Nm3)•

o
•

•
-0

()

.'

BuBmann

"""LabOr t'Ur KohleteOhnik
~
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(LURGI)

Dear Sirs, .

BKU-50-3S04, Laboratory Tests on Australian:Oil Shale
Your letter of 2nd July, 1974

LUIGi Mlne,aJ6hechnlk GmbH· 6000 Frankfurt tMaln) a • Pot.tfam 119111
I I

Endeavour Oil Oompany N.L. '
232 Victoria Parade, East Melbourne
P.O. Box 173, East Melbourne,

,Viotoria. Australia. 3002

8 Frankfurt (M)
, 3rd Ootober, 1974.

T,li'on
(0811) 167

.J

PoalschedtkOflto
Frankfurt lMaln)
(BLZ !00100tlOl <160-1111

Telex
0411643

UMe,. :telthe"

DRWE/Ldm/Stwt

Tel,ton
106111 '5"•

Tel.gramm
Luroltec:ttnlk

L

.h,. Nld'lrIc:hVZelcMn•
-0

Now that the laboratory tests on your oil shale have been termin- ,
ated, we have pleasure in enolosing our test report No. 76/74.

With reference to our test report, we should like to make the
~ollowing oomments: .

•
1. The moisture tOf the tested shale is between'3.2 and 5.5 %by

wUght (Retoring Test). . . .

l(hen the oil shale is subjeoted to distillation, this water
accumulates in the oondensation unit, together with the gas
liquor (deoomposition water). In ,an industrial plant it oan
well be used for moistening the shale ash. Another advantage
in the use of the liquor to this end is that the impurities,
such as NH3' oil, sulphur,oompounds and phenols, contained in
the gas liquor in low oonoentration are likely to be absorbed
by the residue so that in all probability ~he liquor will need
no treatment.

2. The tar oontent of 9 %by weight (Fisoher Carbonization Assay)
is about 4 %by weight lower than had been assumed in your
letter of 2.7.1974. It lies about half-way between Amerioan
Oolorado oil shale (approximately 13 %) and German oil shale
(apprOXimately 4-5 %). Considering the current world market
prioes of crude oil, its distillation is expeoted to be pro­
fitable unless the oosts for mining the oil shale are too
high. ",' '

. "

2/
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3. The organio carbon in the carbonization residue is deter­
mined in the carbonate-free residue. The oarbonates are
therefore decomposed by means of RCI and are driven otf
as CO2 or washed out as chlorides.

The carbonization residue with a oarbonatecontent of 8.6 "
still contains 6 %organio carbon. This coke~esidue will
probably oover the fuel requirements for the distillation
of the oil shale in an LR-Retort.

4. The ultimate analysis of the oil shale gave a O/R ratio of
8.35.

The total hydrogen oontent of the oil shale is 1.7 %by
weight. It is about 30 %consumed in the formation ot gas
liquor and di'stillation gases. This leaves a rest of approx1-:'''-'
mately 1.2 %by weight R~ for the formatio~ of oil and tar.
On the assumption of a C/R ratio of 7.6 in the shale oil
(Colorado shale oil), a maximum of 10 %by weight shale oil
is reooverable.

Of <'the sulphur (2.1 %by weight) originally oontained in the
oil shale, approximately 66 %is left in the residue, as
shown by the result of the Retorting Test.

The remaining sulphur is oontained in the oil and in the dis­
tillation gas where it will result in a theoretical sulphur
content of approximately 5-6 %.
This sulphur will be removed by SUbsequent hydrogenation of
the shale oil/whioh is indispensable •

5. The calorific value (gross oalorific value and net calorif1~
value) was determined on oarbonate-free shale, in order not
to adulterate the determination 'by the endothermio heat of
deoomposition. A determination of the calorific value of
the original oil shale shows that, in fact, approximately
1-3 %of the oalorifio value gets lost by oarbonate deoom­
position.

6. The Retorting Test was carried out on about 800 grams of oil
shale in a steel retort proteoted by inert gas (nitrogen)
and plaoed in a muffel furnac,e at a temperature of 8000 C,
where it was heated to 5500C. The heating period ended after
approximately 15 minutes. The loss in weight oorresponded
approximately to the peroentage of gas liquor, tar, gas and
10s8 and the shale moisture of 5.5 %by weight, as expeoted
on the' basis of the ~arbonization assay.
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7. It follows from the soreen analysts of the shale retorted

in the test and of the residue obtained that during the
Retorting Test the grain size decreased by 22.4 %on the
average. It can be inferred from this value that the dis­
tilled oil shale can well be used as heat oarrier in the

, La reoyole system.

8. The Hardgrove Grindability Index is a oertain measure of
the strength of the residue. This Index was first deter­
mined on the oarbon-bearing residue from the Retorting
Test, such as that whioh, by way of oomparison, is obtained
in the LR mixer, and then on the oarbon-free shale asll
o~idized at 6500 C, such as that which, by way of oompari­
son, is obtained in the collecting bin above the lift pipe •.
The smaller this Index, the stronger is the material. As
expected, the oarbon-bearing distillation residue has a
higher strength than the burnt-out ash beoause, in a way,
the organic substance has a binding effeot. The measured
Indexes of 145 and 183 respeotively are ,much lower than
the values knowh~or Colorado oil shale so t~at a higher
strength of the grains is to be expeoted and henoe a
residue which will be very suitable for use as heat oarrier
in the La process.

It follows from the Reiok-Analyslsthat the oil shale gave
approximately 1.3 percent by volume or approximately 1.6
percent by weight distillation gas. The ca10rifio value
(gross oalorific value) of this gas amounting to approxi­
mately 7500 koa1/Nm3 is relatively high so that this gas
oan well be supplied to other oonsumers. It oould, for
example, well be used in the supply of hydrogen to the
shale oil hydrogenation unit whioh is to follow the La .
plant.

To sum up, we consider the test results very'enoouraging and
would deem it advisable to sUbjeot your oil shale to further
tests.

You oertainly know that the amounts
in the laboratory t,ests were rather
possible to analyse these produots.
in the Fischer Assay will hardly be
producible by flash distillation in

of oil and water obtained
small so that it was not
Besides, the oil obtained

representative of the oil
the La plant"

We would therefore suggest that further tests be oond~oted

in a laboratory apparatus which was reoently finished and whioh
is oapable ot oontinuously distilling approximately 1-2 ki~ograms
per hour of oil shale under ,oonditions which approaoh the .~

La prooess imore oloselythan the eqUipment described above. ~.

"
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The produot to be obtained will be similar in~uality to thos~
of an La plant.

The new apparatus makes it possible to produoe over
say, 8 hours suoh a quantity of oil as is neoessary
aoourate analyses.

a period of,
for more .

~,

Oil I...
Q)

!,,
I I"~

Gasl

Residue:

Gas oomposition .
Density
Calorifio values

Carbon oontent
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Apart from the produot analyses, this apparatus permits the
determination of the optimum distillation temperature at whioh
the highest yield of oil is attained, by distillation at, say,
three different temperatures •

The oosts of the tests inoluding a Fisoher Assay on the shale
and·3 screen analyses (original shale, distilled shale, distilled
and burnt shale) are estimated at about DM 6,000 plus DM 4.,000.-­
for eaoh test repeated at another distillation temperature.

A complete test inoluding the determination of the optimum dis~

tillation temperature (3 tests) is therefore expeoted to oost
DM 14.,000.-- and to require approximately 50 kg of oil shale.

We hope that, following the neOl)Ssary test runs, our apparatus
will be available for flash distillation of your oil shale by
the beginning of 1975. Should these tests be just as sucoess­
ful as the previous ones, oonsideration oould be given to the
next step, namely the performanoe of distillation tests in an
LR pilot plant of whioh we may avail ourselves and whioh has an
oil shale throughput oapaoity of up to 0.15 tons per hour.
This test would be oonduoted over a week and need approximately .
15-20 tons of oil shale. .

, I
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The last step before the installation of an LR plant could
be a feasibility study to be prepared by us on the distillation
of your oil shale by the LR prooess.

We should. be pleased to further assist you in finding the
optimum solution of how to use your oil shale and look for­
ward with interest to your oomments.

With kind regards •.

LURGI MINERALtSLTECHNIK GMBH

'. ,

~.

Test Report No. 76/74 in triplioate
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