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The field work done in the current perlod was directed malinly
at examining the occurrences of oil shale in the China Flat and
Knight=Churchill areas, in connection with the possibility of open
cutting these deposits.

During this period the writer had discussions with
Mr. H. Payne, Acting Commissioner of Forests and with the Secretary
and Direstor of Mines in Hebart.

ANIRCRUCTION

Duxing the menth a report was received from Lurgi on the
sample forwarded for testing using the Lurgi-Rhurgas process (See
Appendix I attached). This report confirmed the suitability of the
Lurgi-Rhuargas process for treating the Tasmanite shale and outlined
further tests on the shales.

The Director of Mines Tasmania advised that the Chemical
and Metallurgical Branch had carried out beneficiation tests on the
Tasmanite for the production of concentrates in connection with the
production of bitumen for use in highway surfacing.
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Concentrates and bitusen products froa the shale are kept
in the Departaent's store shed near the old xetort adjacent to the
Goliath Mines. The Department has vffered to provide some of this
material for hﬁeﬁtory testing. Il‘; addition the Department has
arranged for the writer to examine and copy in Hobart all relevant
documents in connestion with the bsneficiation tests carried out
by the Chemical and Metallurgical Bxanch,

The writer wishes to Tecord .his appreciation for the
help and ready assistance that he has received from the Secretary,
Chief Geologist and Direster of Mines during the period he has held
- the Exploration Licence.. ' |
HQBK_DONE
| The writer held discussions with Darvy Astmore, Consultants

and with Comaleo in Nelboumne ia connection with the sale and
a.pﬁclﬂ.eathlns‘ of calcined petzoleum coke, pitch and gasses.

The writer accempanied Mr. R, Clements, Consultant Mining
Engineer and Mr. B, Pertzel, Geolegist of Endeavour Oil Company to
the 0;1 shale dcpoaih. The main objectives of this visit were to have
the Consultant Engineer examine the oil shale occurrences on the
ground and to look into the viability of open pit mining ia the area
and to make the geolegist familiar with the locations of the various
deposits,

Discussions were held in Hobert with the Assistant
Comunissionexr of Forests in connection with the possible mining
developments in the ares,
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EUTURE HOBK
1) Drilling,

A drilling com from South Australla has been selected
to carry eut the drilling prograsme. The drilling plant
and cxew are expected to commence drilling in the middle
of January, The reconnaissance drllling programme involves
40 holes totalling of 3,000 feet. |

2) & Dezing to provide access to the drill sites,

3) Surveying im txack and drill sites, | .

4) Collesting samples of conpintrates and of asphalt for
additional laboratery tests.

%) Examining, copying and evaluating reports in connection

 with flotation tests and asphalt production,

6) Contacting previous workers frén the Govermment Laboratory

for discussions regarding the werk done and results

“hw.
SSUINALED EXPENDITUEES
Salaries; wages and consultants fees $3,300,00
Traniportation ' _
Alr faxes 349,90
Car hire 54,50
Taxis 40,00
ilnj.s and accammodation 116,%9
Alr photos and plans (6 + 2,80 + 1.15 + _
3,420} 13.1%
$3,874,04



- i o-

May to June $2,456,70
June to July 1,869,45
1st Aug. to 31st Aug, 500,00
1st Septs to 30th Septs 2,717.56
1st Oct. to 3lst Oste 3,874.14
§11,417.85

19th November, 1974
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£ONNGR RAW MATERIALS SPECIFICATIONS
JELL BAY PLANT PAGE 1 OF 3 B
. - . - 2; LN
PETROLEUM COKE (CALCINED) h t ks’ ndtffl
‘h___ : - -\\ f-“'q . -.-t (-'
APPROVED BY : SPECIFICATION No. CP = 09 ;fb"u N /0 »fJ
! JRODUCTION DEPT. PER M §; L«ﬂ : PEN
/ ISSUE No. b ) v & A ‘ﬁ._
SUPPLY DEPT. PER . &
DATE PSUEOYREVISED
1. SCOPE ‘Yt . This specificati.on covers calcined petrols "
Y eum coke used in the manufacture of anode >
. blocks. )
2. PHYSICAL STATE '+ crushed Solid. ‘ )
3, UNIT WEIGHT ' & -841lh Tyler screen fraction 48lbs. * .
., 't ‘per cu, ft. min, as poured. Desired range Jr
_ "\_ N 52 - §51bs ., per cu. ft. . o oL
4. PACKAGING I+ Not applicable.
5, _ CHEMICAL T R |
COMPOSITION ey SRS I _Allowed Desired
. e o ‘ . Haximum Maximum
" .. Volatile | ‘ et
L Hat‘ters " % '05.50 : : 0.""0
"7 0. sulphur (S) % 1.25.° © 100 0 -
. Silicom (Si1). % 0403 - 0.02 "
L Iron (Fe) ] %'” 0, 05 " 5 0,03
Calcium (Ca) % 0,12 0.12 -
Sodium (Na) ”‘%*' 0 12 10,12
. Nickel (Ni) % 0.035 “ 0,030
{ ' St . Vanadium (V) %  0.035. 0,030
.. .‘ . ) 7.", ‘ . .! . '
Moisture as - ) .
- . Shipped (Hzo) "j % ,0.25’ 0_;15 . .
Cairieme siemmsn ?-'.d;‘:.l'. " F e, S“J,Nu'n V, 7',
. 'dx?&’fr_':gémgﬁfi ‘e 5', Ca, /\/“' :

. . N
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@ SOl RAW MATERIALS SPECIFICATIONS

mi lAY PLANT
i

PAGE 2 oOF 3

F— .
, - PETROLEUM COKE (C&LCINED)
! —
|| . APPROVED BY: 5 SPECIFICATION No. CP -~ 09
'} JMODUCTION DEPT. PER ;e "f{ Sﬁ{) — e o =
. 7 ISSUE No 4
i SUPPLY DEPT. PER - : ;

.ﬁf
: 1ECHNICAL SERVICES PER #/4 4
AN

: RBP‘R’mT oNLY . Do T T

3 wsff: PHYSICAL PROPBRTIES s " Real specific: gravity 2. o4 - 2,07

. . speecific resistivity OHMS/Cu. in. O, ous’
g S _r‘g* max (by GLCC uethod) _

7.  SAMPLING & ANALYSIS i .The vendor shall take a representative

i - ) . - ‘. . !f. e L ~. ' .

{{_sample_of the ﬁ;¥qp1a1“to:be'5hipped.
‘ Tp§_samp1e shall bel&nalysad by the |
.féndor in éccordanga wi{ﬁ~tﬁe chemiealhﬁk
,;;gnd‘physiéal.proﬁerties. , h .

B ‘_RBPORTIHG'fV; " The vendor shall report-the actual

Y hz‘analysis and certify that the material ‘é\J
tffully meets'specificationS‘for-chemical'f
énd-physical compbsitioﬂ;-'Certificaticn
7 shall be sent in three- copies te Supply
, A _ﬂ@FVJ'who will forward a copy eaeh toa,'“fﬁﬂ'i
L "”*?W“"-"ﬂﬂ - o
: Carhon Products Supt. o N
- L Lot
- ﬂ ‘uureqhnical;§apvices-Hanggeg.’j ‘
E i : }' L e R
B
.r '2 ‘
i -
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BEIL BAY PLANT

g RAW MATERIALS SPECIFICATIONS
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7. SAMPLING & ANALYSIS

APPENDIX Ith) o page 1 oF 2 H
HIGH SOFTENING POINT COAL foR PITCH (HARD PITCH) i‘
. L
APPROVED BY : ,‘/7 /i /.: 45 ll SPECIFICATION No. ~ CP = 06 1
PRODUCTION DEPT. PER % . : - ¥
SUPPLY -DEPT, PER a/ﬁ» / ISSUE Mo 2 il
TECHNICAL SERVICES PER | DAt ISSUED/REVISED 17th July ‘867 Ef
s _ eSS e e e
| | R i}
1. SCOFPE This specification covers hard pitech i
L used in the'manhfaqture oflanode:b}ockaf H
2, PHYSICAL STATE. '': Solid, !
3. UNIT WEIGHT . 1 Approx. 751bs per Cu.Ft. | o
%, PACKAGING FT . .,:i Shipped in 28 Gﬁuga 5 Cwt capacity drumé; _£!
5. CHEHICAP&QHP@SiTIOH: SofteninglPoint ( cube in air)p¢ 108-112

| IR ‘Benzene 1nso]uble (BI) “-,%,. . 80 min-_: Li
. iqunoline insoluble (QI) % . 8 min.. i
_; o LBcta res;n (BInQI) ;;$-  . 20 min. -
. i, f;flﬁfﬂafcr _ -ii%f- 0,05 mazn. JFJ
R fiQ'J”Sulphur (s) % 0.75 max. A

. ‘;f Iron (Fe) ii;%(; 0.05 max.,

.ﬁ' _lelcon (Sl) ft %": 6.03 ma#. i

'SpeCLch 8rav1ty 60/60 F o 1;3§umin.;”3

 ‘DLst11latg at 360°¢ " '%;%'u?0' max..

| . Coking value - CQﬁradseq - 55-~ 65_:_3

6.PRYSICAL PROPERTIES . 1 ~Included above Y

-~ The vendor shall take a,pnnraqer tive

. sample-of the material to be shipped.

: Thé sarple shail Be~anélysed by the

'fVVendor in accordance witb the cnamical!ﬂ

comnoaztxoﬂ.-f
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o o APPENDIX TI

Nr. 76/71%

Analytical examination of a sample of 011 shale supplied

by Endeavour 011 Co., Australia
N BKU-50-3804 .

g, T

i ;-:":. Y{f:i : ,ﬂtﬁi.{:\‘ . !a‘!' y "‘;}f\j f {T g} .

.o g
Bt

Frankfurt/Maln, den 3rd October, 1974 R Barbelier' _
DmBm/CDa S e *V”tﬂﬁ“

! L o Lnborlailung' -

Vertoller:

Dr. Bu.rsnann

TeaTe Seatta | pDpSa/DrBm 0 S Fe
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Forschungslaboratorium o Frankfurt, er OGtober, 197ﬁ-

. . ' DrBm/Cpa

}

" pest Report No. T6/Th

Subject | | T .
Analytical examination of a sample of 011 shale supplie¢ by ©
Endeavour 011 Co., Australia ’ | ’ R

- o _ : N . : o . o ._:

BKU-50-3804

Sample Identification

approx. 15 kg of oil shale, grey-brOWn pieces, reoeived R
.on 9th July, 1974. Lurgi Code No, - 30/74.. } LE y k N

iy L u; 00N
FEE I IR ey R REIN S '*--f;um fw{

‘-Results

1'. Moisture: wt% 3' vl np@

. _ T T
2. Carbonization Assaz:;; '

O " (Pischer 520 _°¢C) i.,_ie,\;i"

& detstwre L Twis s
Gas Liquor - - " -3

- Tar ' v " 9
! Resldue - " g,

Gas and Loss. t 3

3. Carbon_content of carbonization residue . ' S
HCl-treatment of residue; yleld - 7_75 '§91 §owts ,Hﬁf
Carbon content of HCl-treated residue: .~ - 6.,6." . = '
Carbon content converted to original residue: J?fré.o o
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b, Ultimate Analysis

HCl-treatment of original shale; yieldz:; 89.4 wt%

Basls .  ~ HCl-treated shale . Original shale |

i L mew e o R L
Moisture . . { - R e 3.2 !-;
arbon - 15, o S 14, 2 (caléulated)
ydrogen = . ,, .9 IR R P ¢ (calculated)

“8 - Chlorine . L - RS 0,07 L

. - o
s . . -
4
w

5. Calorific Values .

Basts  ° HCl-treated shale . Original shale =
HOV Ki/kg (koal/kg) 6222 (1486) 5518 (1318) .~ |
v " (" ) 5803 (1386)  .5066 (1210) ¢

-'6. Retorting-Test o ' " - o .“-_‘ o ;.g-f__

Shock~-heating in a closed Steel vessel 1ntroduoed into & Hf;j‘;; L
muffle furnace at 550 °C :

g testic By
8 ' Size range of inputzg 1 shole v Q - 6 3 i mr. ii*i_-
Q Molsture: ey slliatens o 545 WIE L on e
‘ - Input weight: . 1950g ‘
. ... Residue: e o 614 58 SEL LT e
— . Yiela: B T 2 wt%

HCl-treatment of residue; yield _ 90.8 wtg
Carbon content of HCl-treated residue: i 6.6
‘Carbon content converted to original residue: ',?.:':7'6.0 _‘
Sulphur content of original residue: ;. a1.8

Chlo;-:_lne content of original residue. _- 0.03 " e '_‘;:,Eff‘:

; )
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7+ Screen Analysis Retorting-Test

reed to ratort from retorting test

L EST L b o

5,000 - 6,300 mm wt%  : T.6 , SR 5,9

. -.34000 = 5.000 " " 24,6 '. o 21,2
. - |2.000 ~ 3.000 13,0 . o > 4.9
: - l.000 ='2,000 %

“ .
| " 15,97 76 nupf o 11,2 o horh
-0 - 04500 - 1,000 " "‘f_*_‘:’_-?lo.B“-}’ st e 11.8 R
" 0,200 - 0,500 " o
- "
n
I

Screen Fractions . Original o Residue l

4y
s

; | 5 lz.gﬁ»Hl?'Qﬁ;f;:@'kﬁ';ﬁis.G_
@  o.loo = 0,200 5.7 ° ‘;_ﬁ-*‘ﬁ A fi“‘(j,*' 11,6
. 04063 - o0.l00

B T AR A £

- B ‘32;?a.}‘ ¢¢1§~x310;7
- - ’!i ﬁé{ RS ' !

2 =2 2 =2 = =T =
-+

" Mesn grain size mm . 2 il?' A.53 |
nr w6

— . ' in % of feed 100,07 7.4

" T _’.
RN Y Lo
e st
*+ 3 , 4 i
" ) _—
L ® é B i‘. iﬂ‘ :

8. Hardgrove Grindabili_ty Index . N '. o ‘ i BN

Residue from retorting test: .

Residue of original oil shale oxidized at 650’0: 183
(Loss of weight on oxida.tions»;— SEF LR RN oS AL
IETEE SRR i.-:ﬁ:,‘;;,{;«.:a L ;;i;'f‘“'

9. Reick-Degassing L .
A SR - LR B
SRt

Pk
|-|
s

v

e O

Ly

Input: 100 g
Moisture: 3.2 wt® o
Grain sizé of input: O - 1 mm:

AL R o
BEG CpEhan g

v
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Gas fractions °C =350 350- b5~ 500- Flush  Total
_ . 50 500 550 (Qas ~ Gas

Gaé yield |

| |

Gas analysis N
@ oo volg 1,85 12,06’ 5.76 1.28 1.5  5.76
co, " -7 . 87.0% 55,08 17.54%  9.91 19.4%  28.48
O H, " . 3.73  17.46 25,45 34,88  18.37
. CHg " I - 4,51 11.37 8.28 5.32  7.%0
CH, " l;f - 1,99 2,78 2,13 - 1.80
CiHg " L+ 0,37 2.2 493 3.22 1.83 3.05
Cg " e 0.96 2,42  0.98 0.50  1.26
CyHg " 7 037 2,63 5.26 3.16 1.83 3.27
H,S " L. = 0413 0.59 0,13 1.67 - 0.57
. ﬁensity kg/m3 I ' - ' - .
(= kg/Nw®)  © . 1,835 1.611 1.221 = 0,905 0.882 - 1.211
HOV keal/Nm® - 123% . 4970 10172 9192 6343 © 7515
(H,S-free) K3/w” 5167 20809 12590 38487 26558 31465
| | b ety — |
LCV keal/Nm® ' 1121 4580 ~ 9308 8331 5701 6849
(H,S-free) Ki/w” | H694 19176 38973 34882 23870 28677
. Bufmann | \
N

"~ Labor filr Kohletéﬁ})ni\it

e
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LURGI MINERALULTECHNIK GMBH
FRANKFURT (MAIN)

Telegramm Telefon Telex Postacheckkonio | Bankverbindung - Amisgerichi Frankfuri (Main}
Lurgitachnik (0611) 15 n 0414842 Frankfurt {Main} : Matallguetluha AQ., Frankfurt (Maln) HRAE 9123
{BLZ 5001006L) 4960-8M t [BLZ mm io. Nr. wmw '
lI._uml Mineraléhechnik GmbH - 8000 Frankiurt {Maln) 2 - Poatfach 119180 l <‘
1 * T ‘]

Endeavour 0il Company N.L. . b o o
232 Victoria Parade, East Melbourne .T:ﬁj“‘f““*f ““““ }
P.0. Box 173, East Melbourne, A NN FLE

. . Thrt . . M
.Yictoria, Australia, 3002 _ _ !

- ; Wit bitten,In Antwortschraiben stels unsere

R S Zelchen und dsn Belrefl genau snzugsben.
L - - 4 .
Ihre Nachrichi/Zelchon Unsere Zeichen . Telefon . ' 8 Frankturt (M)
DRWE/Ldm/Stwt (0811} 167 * 3rd October, 1974.
Dear Sirs,

BKU~50-3804, Laboratory Tests on Australian 011 Shale
| Your letter of 2nd July, 1974

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

With reference to our itest report, we 8hould like to make the
following comments: .

l, The moisturatpf the tested shale is between 3 2 and 5.5 % by
walpght (Retoring Teat).

When the oil shale is subjected to distillation, this waterx
accunulates in the condensation unit, together with the gas
liquor (decomposition water). In an industrial plant it can
well be used for moistening the shale ash. Another advantage
in the use of the liquoxr to this end is that the impurities,
such as Niz, oil, sulphur,compounds and phenols, contained in
the gas liguor in low concentration are likely to be absorbed
by the residue so0 that in all probability the liquor will need
no treatment.

2. The tar content of 9 % by weight (Fischer Carbonization Assay)
is about 4 % by weight lower than had been assumed in your
letter of 2,7.1974, It lies about half-way beiween American
Colorado 0il shale (approximately 1% %) and German oil shale

. (approximately 4-5 %). Considering the current world market
prices of crude oil, its distillation is expected to be pro=-
fitable unless the oosts for mining the 011 ahale are too
higho . ) R Y . .

‘ .¥

2/
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3. The organic carbon in the carbonization residue is deter-
mined in the carbonate-free residue. The carbonates are
therefore decomposed by means of HC1 and are driven off
as CO2 oxr washed out as chlorides.
The carbonization residue with a oarbonate ‘content of 8.6 %
still contains 6 % organic carbon, This coke residue will
probably cover the fuel requirements for the distillation
of the o0il shale in an LR-Retort. '
‘.; 4, The ultimate analysis of the oil shale gave a C/H ratio or
8.35.
- 4

The total hydrogen content of the oil shale is 1.7 % by

weight. It 1s about 30 % consumed in the formation of gas
liquor and distillation gases. This leaves a rest of approxia_
mately 1.2 % by weight Hpo for the formation of o0il and tar.

On the assumption of a C/H ratio of 7.6 in the shale oil
{Colorado shale o0il), a maximum of 10 % by weight shale o0il

is recoverable.

' 0f the sulphur (2.1 % by weight) originally contained in the
— ' oil shale, approximately 66 % is left in the residue, as
shown by the resulit of the Retorting Test.

The remaining sulphur is contained in the oil and in the dis~
tillation gas where it will result in a theoretioal sulphur
content of approximately 5-6 %.

. , This sulphur will be removed by subsequent hydrogenation of
K the shale 0il, which is indispensable. _

5. The calorific value (gross calorific value and net calorific
value) was determined on carbonate-free shale, in order not
to adulterate the determination by the endothermio heat of
decomposition. A determination of the calorific value of
the original oil shale shows that, in fact, approximately
1-3 % of the calorific value geis lost by oarbonate decon-
position.

6. The Retorting Test was carried out on about 800 grams of oil

shale in a steel retort protected by inert gas (nitrogen)
and placed in a muffel furnace at a temperature of 800°C,
where it was heated to 5509C, The heating period ended after
approximately 15 minutes. 7The loss in weight coxresponded '

. approximately to the percentage of gas liquor, tar, gas and
loss and the shale moisture of 5.5 % by weight, as expected

. on the basis of the carbonization assay. . ,

T

'3/
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7. It follows from the soreen analysis 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 carrier in the

- LR Xecycle system, '

8. The Hardgrove Grindablility Index is a certain measure of . -
the strength of the residue. This Index was first deter- .
mined on the carbon~bearing residue from the Retorting n_“‘
Test, such as that which, by way of comparison, is obtained Ve
in the LR mixer, and then on the carbon-free shale ash B
oxidized at 650°C, such as that which, by way of compari-
son, 1s obtained in the collecting bin above the 1lift pipe.. .
The smaller this Index, the stronger is the material. As ’
expected, the carbon-bearing distillation residue has a i
higher strength than the burnt-out ash because, in a way,
the organic substance has a binding effect. The measured
Indexes of 145 and 183 respectively are .much lower than
the values known for Colorado oil shale so that a higher
strength of the grains is to be expeoted and hence a
resldue which will be very suitable for use as heat oarrier
in the LR process. -

9. It follows from the Reiok-Analysis that the oil shale gave

'~ approximately 1.3 percent by volume or approximately 1.6
percent by weight distillation gas. The caloxific value Do
{(gross calorific value) of this gas amounting to approxi- - ;. -
mately 7500 kcal/Nm3 is relatively high so that this gas L

- can well be supplied to other consumers. 1t could, for

" example, well be used in the supply of hydrogen to the . ...
shale 0il hydrogenation unit which is to follow the LR . .
‘plant, S

WP

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

You certainly know that the amounts of oil and water obtained
in the laboratory tests were rather small so that it was not
possible to analyse these products. Besides, the oill obtained
in the Fischer Assay will hardly be representative of the oil
producible by flash distillation in the LR plant\

We would therefore suggest that further tesis be conduoted

in a laboratory apparatus which was recently finished and which
is capable of continuously distilling approximately l1l-2 kilograms
per hour of oil shale under conditions which approach the

LR proceas moxe oclosely than the equipment described above., . ™~ .
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S

The product to be obtained will be similar iﬁ\quality to those,

of an LR plant.

The new apparatus makes it possible to produce over a. period of,
say, 8 hours such a. quantity of 0il as is necessary for more -
accurate analyses. . o

~.
L

'The analyses should include the foliowing determinationss ,f.‘w#f

0141t . . = Density ' _ AR R
' ; - . Viscosity (at 3 temperatures) _ R
‘ Pour point . ’ o L
Flash point S
L Conradson Test '
-y .~ Gross and net calorifio valuea
- vltimate analysds -
I~ Boiling curve |
Gass | Gas composition - L s
' : Density o S
Calorifio values

Residue: .~ Carbon content

Apart from the product analyses; this apparatus permits the
determination of the optimum distillation temperature at which
the highest yield of oil is attained, by distillation at, say,

_ three different temperatures.

The costs of the tests including a Fischer Assay on the shale o
and -3 screen analyses (original shale, distilled shale, distilled
and burnt shale) are estimated at about DM 6,000 plus DM 4 1000 e
for each test repeated at another distillation temperature. L

A complete test including the determination of the optimum disw
tillation temperature (3 tests) is therefore expected to cost
DM 14,000.~- and to require approximately 50 kg of o0il shale.

We hope that, following the necessary test runs, our apparatus
will be avallable for flash distillation of your oil shale by
the beginning of 1975. Should these tests be just as success-
ful as the previous ones, consideration aould be given to the
next step, namely the performancde of distillation tests in an
LR pilot plant of which we may avail ourselves and whioch has an
oil shale throughput capacity of up to 0.15 tons per hour.

This test would be conducted over a week and naad approximately
15-20 tons of 011 shale. ‘ : . R ) .
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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 process,

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 commentis.

With kind regards.

' LURGI MINERALOLTECENIK GMBH
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