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A @he Australion Miversl Bevelopment Waboratorios

‘;ii'clephouc:‘791662-7916254791635 : ST
" Telegrains: "AMDEL", Adelaide, ‘ ‘ CONYNGHAM STREET,

Address. all communications PARKSIDE, ‘

1o ‘the Director. T IO
' SOUTH AUSTRALIA,

Please quotc this vefefence

i yout reply

/1716

YOUE YLEFENCE v ovsmnsssrssenssiin

The Directoy,
Department of Mines,
Rundle Street;
ADELAIDE,
Deat Sir,
 We are transmiiting to you ten copies of AMDL Report
220 entitled 'iMount Davies Nickel Ore Investigationil; dated Novembew,
 You will see from the conclusions in the report that

the low nickel content and its complex occurrence in the ore doss ot -
warrant further metallurgical investigation.

We will be pleased to receive your cominerits on the

Tuilry Af‘ait‘hfuli‘y,

f. Wailace Coffer e
Diféce’:mw ST ik w «;b\o\
;e Mﬂi}p\‘ [
[ (oo™

U

@D eo

e 3

e R S ety e L




e T

g e

004

4 1/1/16 SIS | AMDL Report 220

November, 1962

MOUNT DAVIES NICKEL ORE INVESTIGATION
o
G. D Siigridati
tO‘\

SOUTH AUSTRALIAN GOVERNM EN'T
DEPARTMENT OF MINES

Investigated byt Metallurgy Sectiofi
Offieer i Chargei P.K. Hosking

| HE AUSTRALIAN MINBRAL DEVELOPMENT LABORATORIES
Adelaide Sotuth Augtralis
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1. INTRODUCTION

At investigatiori into the recovery of nickel from ore from Mouﬁt
Davies was initiated by the Deparstment of Mines. The investigation was to
CovVér mmeraloglcal examination and chemical leaching tests,

2. SUMMARY

The sample assayed 0. 84 per cent nickel. No primary nickel
minerals wetrs identified on minéralogical examination of elected specimens
of the lump material. Traces of garnierite were fotind with difficulty
becatise of encrustation of all the minerals by limonite. Ores of this type
do not respond well to physical methiods of concentration.

Redtiction rnasting followed by leaching with an ammonia-
ammonium carborate golution regilted in a 76 per cent extvaction of the
total nickel in the sample. It ig doubtful whether thig method of beneliciation
would be economical beeause of the low grade and complex nature of Jche
material,

3 MATERIAL EXAMINED

A gample comprising 69 bags of ore and weighing approximately
5 tons; Was received.
A Heéad sample assayed 0. 8l per cent nickel,

4. - BXPERIMENTAL PROCEDURHE AND RESULTS

4.1 gizing Analysis of Head Sample

A siging was carried ouf on a head sample and the fractions
assayed for tiirkels The resulls are gliown 1 Table 1.
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TABLE 1! SIZING ANALYSIS OF HEAD SAMPLE ‘
Mesh Weight - Assay - Distribution
BSS % ooome Ni %
+ 5 35,9 0.84 40.9
=18 + 72 . 133 0.73 131
= 72+ 300 23.0 0.51 . 15.8
-300 ' : : 755 05’ 79 " . 7&7
Feed 100.0 0. 74 (caleulated) 100.0
‘ co 0. 83 (assay)
4,2 Mineralogleal

Mineralogical exdamination of selécted specimens of the sample
sHowed that the material consists of highly ferruginots clay encrustéd with
gypsum. No primary nickel minerals were identified. Traces of garnierite
were found with great dlfﬁcul‘cy as all the minerals are enerusted with, of
¢ricloged in linionite. The material will not respotid to heavy media cofis
centratiot or to superpannmg

4.3 Leachirg Test

A gampleé was réduced by heating in & reducmg gag atriosplierey
ThHe reduced masgs wag then subjected to an ammotia=ammoniitim cat‘bona’cef
ledeh. - The details of this procedure were ag fellows!

A 50 g portioti of the garnifilé grouiid to milniig 52:triesh BSS
and miixed with 0.5 g of galt wag hiedted il ai atmospliere
of town=gas for 2 hours af 900°¢, The redticed resid’ue
after cooling, was leached for 3 hoiirg by agitating id &

2 litve tiicorked bottis si an agitating rolls with & solutiont
cbntaimng 5

Ammoniim iydroxids (0. 880 SG) 46 ml
Amimonitim earborate ‘ 32.4 g
Distilled watey 132 ml

The 1eash lguor and tegidue Wer‘e sepam sated by flltration

i & Biichher funtiel and both fractions were dgsayed for
filakel.

‘The attiourit of nlckel extracted from the sample by tns method
was 76 per vert by weight.
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4,4 Differential Thermal Analysis

Thrée samples vere subjected to differential thermal analysis
and the report is given in Appendix A.

5. CONCLUSIONS

B‘;eéause' of the low grade and comiplex occurrence of the nickel in -
the material exdmired further metaliu jfieal investigation on the sample
is not warranted. Lateritic nickelifereius ores of thig type are not amenable

to phiysical meéthods of concentration, Similar deposits of this type, in

Cuba; have been intermittently treated by reduction roastitig followed by

- ammonia-aminonium carboriate leaching of the rediced nickel.  The nickel

contenit of these ores is over 1 per cetit and the economics of the process
are border=line: It ig most doubtful that it would be economic to apply this
process to the Mount Davies depogit.
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APPENDIX A

weal

= : DIFFERENTIAL THERMAL ANALYSIS

1, SUMMARY

, : - Three samples of nickel ore from Mount Davies were submitied
by the South Augtralian GoVernment Departmerlt of Mines [op dlff(_.’rentldl
thermal analysis.

Each sample gave a d1fferentml trace correspondmg to goethi’ce.

| | by the endothermic peak (at 885°C) charactemstlc of the resction

| CaCOy == Ca0 + CO,. Ariother of the samples probably contained

| " magriesite gince a small endothermic peak appeared at 753°C on the differ.
entidl ’crace‘

2 MATERIAL BXAMINED.

Three samples designated A462/60, A463/60 and A464/60 were
réceived. The saniplées had prev1ous1y beeti grotind to approxlmafely
miftg 100=mesh for chemical analysis.

3, EXPERIMENTAL PROCEDURE AND RESULTS

W

" A steatite cell, containeéd ini a stainless-steel bloek with cloges
fitting 1id, was uged as the sample contaiher, Platinumesplatinum plug
10 per cent rhedium thermocotiples were tsed with the temperatiire records
ing couple in the sample. Calcined alumina was used ag the inert reference
fatérial: A heatiig rate of 400°C per Hour wag maintained, Chart speed

. ot both recorders was 16 cetitimeties per Hotr. |

, The weight of sample used and the diffsrential trace obtaified ave

X ‘ showt i Figuie 1, The differetice 1h temperatiure between the sample and

' the fnert material (AT), is plotted agaiiist temperature, A peak on the
néga‘ci‘ve site of the zero or bage«line repregents an endothermic reaction.

' 4. DISCUSSION

4.1 Sample A462/60

S , Phisre are three stidothérmic peaks = at 13590, 3409¢ and 753%¢.
- Tthe peaky correspond to evolution of adsorbed water; logs of water of
erystallization from goethile; and loss of earbon d oxuie [rom magnet‘itc
rospectlvely
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4.2 sample A463/60

010 ¢ .

Three endothermic peaks at 135°C, 340%C, and 885°C correspond
to loss of adsorbed water, loss of water of crystallization from gosthite
and the evolition of carbon dioxide from limestone respectively.

4,3 'Sa'r'nplé Adb4/60

The first part of the curve is similar to that of the sther two
samiples. The etidothernic peaks at 135°C and 335%C represeiit 1ogs of
adsorbed water and loss of water of erystallization from goethiite respecs
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