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THE RECOVERY OF TUNGSTEN MINERAL
FROM GRANITE ROCK —
— A NON CONVENTIONAL APPROACH

Irdien resources of tungsten, a strateglc metal, are limited.
Substential quantities of tungsten metsl and concentrates are
imported by ihe country every year. (522 tonnes of concentrates
and 44 tonnes of metsl were imported during 1983-34).

Indies‘*s reserves of tungsten sre estimated at 1.2 million tonnes

of ore sssaying over 0.1% WO3. About 45 million tonnes of lezner
ore in the renge of 0.0 t070C.027 W0, ere also availeble. If =
process Tor recovery of tungstern from”these leean ores is develc

the country's workable resources will undergo e manifcld increass.
The inéipencus productior of tungsiten metezl meets onlw 5% of our

r

recuirement. Therefore, the development of = suiteble ftechnology

for the trestment of low-grsde Indian tungster depcsits i
imperative.

This paper describes & novel epproach to the development of =
technology for the recovery of tumgsten from non traditional
sources.

Three granite semples assaying in the range of C.C7% to 0.09C
W03 were beneficiated to vield concentretes assaying about 657
¥0%. The process used was very simple: tabling-flotation-megnetic

gseberetion, = combination which yielded concentrates of sbout 507

%03. This concentrzte was further enriched by Kozley separation
& grade of £5% W0,. The recoveries were further improvel when P
-concentration by espirel was added to the above procesa set-up.
Test work hes established the possibility of concentrstion to =
grade of €57 W03 with very good recoveries. The results are fer

better than thoge from non-granitic sources.

£ Ipndisrp Buresw of Mines. Ajmer {Rejesthan) Indis.
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Introduction

It is unfortunate that the known deposits in India are the lowest
in the world. The grade of ore treated in Indis is very much below the
teilings of bhen=ficiation plants in the rest of the world. The deposits
in India are very small and complex in nature, requiring a
rather complex process schedule,

Indian Rureau of Mines has been testing a large number of samples
?rom the existing mines and prospects for = long period. The Regional
Cre Dressing Laboratory & Pilot Plant, IEM, Ajmer, which has been in
operation since 1982, has so far conducted about 40 investigations on
semples of Degena and Sirohi. While attempting detailed test work on
the semple from LDegana, it was observed that about 90% of the sample is
only granite. Some thought was given to seperating granite rock from
the bulk so as to enrich the ore, and to simulteneously rejecting the
bulk hard granite rock. At this juncture, granite rock was separated
and assayed for tungsten (when the prssencé of tungsten in the gzranite
rock was reported), and the test programme.for establishing the recovery
of tungsten from granite rock was initiéted, which led to the very
intereeting results presented in this article. '

Test Results

In order to esteblish the recoverability of tungsten from gfanite
rocks, three samples of granite rock from three locelities of the
Degene Tungsten Project were investigated. '

The mineralogy of the samples, neture of mireralisation, process
attempted and the results obtained sre presented.

The main process adopted for the three granite samples is
identicel, i.e., grinding the ore to minus 6% mesh, classification cum
tebling; combined ta:le concentrate to flotation followed by magnetic
separation of flotation tailing. The feebly magnetic fraction is the
finel concentrate (granite no. 3, tabling at minus 35 mesh).

In the cese of sample of grenite no. 1, the feebly magnetic fraction
agseyed 53.0% W0y at & distribution of 37.50% (Wi% 0.051). In the case
of grenite sample no.2, the concentrate =zsseyed 40.14% WOB-at a
distribution of 31.12% (¥it% 0.053), and in grsnite no. 3, *the concentrate
=ggeryed 43,99 04 at a digtribution of £4.98%7 (Wt¥ 0.119).

The granites contsined much lower values of tungsten:less than
0.1%. Pre-corcentration by means of spirals was attempted in the case
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of granite no. 3. The spiral concentrate was cleaned'on table, the -
table concentrate floated for sulphides, and “he flotation tails were
subjected to megnetic separstion. The feebly magnetic fraction assayed
58.36% WOB’ which was further upgraded to €4.64% at a distribution of
48.87% by Mozley seperation. The results can be futher improved in a
continuous operestion.

. Table 4
(Final Process Results of Sample No. GRAKITE-I)

Suitable Process; Tabling cum flotation cum magnetic separation
process at minus 65 mesh size.

Product W%
Assay Dist.
TABLING , A
Comb. T.Tails 91.337 0.040 41.66
..Gomb, T.Midd. 4 7.564 | 0,091 7.20
Comb. T.Conc. 1.099 4.020 50.44
PLOTATION
CJFloat .0 ...0.366 | 0.43 182
Teils 0.733 5.72 48.62
MAGNETIC SEPARATION
HM 0.023 0.68 0.19
MM 0.015 6.29 1.09
FHE v 0.061 53,01 ° 37.50
e : 00.634 1.34 9.84
Head (Cale) ' 100.00 00.067 100,00
Table 5

' {Finsl Process Results of Sample No. Granite-IT) -

‘Suitsble Process; Tabling cum megnetic cum Hozley separstion
process at minus &5 mesh gize

% .!YO 3
Product Wt% -
Assay Dist.
TABLING .
Comb. T.Tails ' $3.283 0.038 50.0C
Comb. T.yidd 5,922 0,088 1 7.34
Comb. T.Cone. 0.735 3.830 42,668

Contd {uabls 5} om the nixt page
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MAGKZTIC SEPARATION | ;
HL 0.013 1.92 1 0.3F
1 0.008 | 19.63 |  2.30 |
Fi 0.053 40.14 31.12
o ‘ 0.721 0.84 8,82
LOZLEY SEPARATION OF FI
nz. Conc. 0.026 59.04 23.24
Yoz. Tails 0.027 19.26 7.88
Head (Celc) _ 100.00 00.071 100.00
Table &

{Pinal Process Results of Sample XNo. Granite-III)

Table fa

Suitable Process:; Table cum flotation cum magnetic separation
process at minus 35 mesh size '

! % WO,
Product L wt%
i Assay Dist.
i
TABLIEKG. ;
Comb. T. Tails ! 89.906 . 0.831 29.67
Comb. T. Kidd. | 8.598 | 0.184 9,28

L STORDE A DR  ETTXEE EEN SRR RN PPPEEEERY
Combined T. Conc. ‘ 1.496 | 3.950 £1.87
PLOTATIOY _

..Flost UL 2 =3 OO BT J ST
Tails . 1.059 5.290 58,32
MAGKETIC SEPARATION
HM 0.035 | 0.35 00.12 .
MM ; 0.008 | 2.73 00.23 |
F¥ . 0.119 | 43.99 54.95
FK 0.897 0.37 3.49 |
Heed (Cale.) 100.00 0.097 100.00 |
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Table 6b

Spiral cum table cum flotation cum magnetic
separation process at minus 35 mesh size

% '.’1‘03
Product Wt
Assay Tist.
SPIRAL TEST ;
Spirel Tails 42,749 8.02 10.1S
Spiral Slimes 13.072 0.06 9.35
Spirasl Pre. Conc. 44.179 0.164 80.45
TABLING _
Comb. T. Tails 40.841 0.027 13.15 !
. Comb. T. Midd. 2.702 0.125 4.01 i
; Comb. T. Conc. 0.63€ 3.35C | £3.30
; ROUTE-I; FLOTATION CUM MAGNETIC CUM MOZLEY SEPARATLION
. Float .0.215 0.61 | 1.59
i
Tails 0.421 12.06 61.71
o 0.266 1.35 4.36
HM 0.067 |° 0.26 G.21
VM 0.007 2.02 0.63
M 0.081 57.35 56.46 |
Mozley Conc. I 0.054 £5.50 43.05
Mozley Conc. II 0.027 40.585 13.41
Head (Calc) 100.00 00.084 100.00

;
; !
foute-II; Flotation cum magnetic cum mozley geparation

at minus €5 mesh sample

% W04
Product Wt%
Assay Dist.
PLOTAT 0.292 0.39 1.37
j TAILS 0.344 15.02 ! 61.33
W 0.251 1.22 3.63
HM 0.008 = 10.08 = 1.84
i 4 H
MM 0.004 | 11.36 |  0.54 i
PN 0.081 . 58.38 ' 58,67
Woz. Conc. I i 0,063 £4.64 43.67
| ¥oz. Come. IT | 0.019 ~ 36.12 7.80
§ teed (Calc) 100.00 00.034 | 100.00
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eer from the above tables that the results obtained in the

sampls No. Grenite-III ere quite interesting. Pre-concentrstion
fzllowed by tsbling, megnetic separsiion and Kozley yielded unbelisvelly

+

od resulte. The finsal concentrates by this technique sesaved asround
tungster with & recovery of 43%. It can been seen from the resulic
cresented in the igbles that the recovery of finsl concentrates cer
still be improved considerably, as Kozley Concentrate II assays around
40% w0, with considerable distribution. The results can and will be
betteréé br continued pilot plent test work.

Conclusion

The resources of tungsten in India are very limited. The country
produces very nominel amounts of tungsten in relation to its
reouirements. Since this is & strategic mineral, methods of recovering
tvngsten resources from leaner, marginel, sub-merginal and non-
conventiorel materiels are to be developed.

In Degane, the granite rock in the tungsten project contain
wolframite st levels of 0.1% and below. Three rock samples have been
investigeted for the recovery of tungsien. The resulis are;

(Final concentrates)

Semple W0~ Wt % e o
- Originel " Assay Dist.
Srapite~I 0.09 0.060 53.01 37.50
| Grerite-II 0.07 i 0.053 40.14 31.12
é ‘ or or or
f 0.026 59.04 23.24
| Grenite-III 0.0 0.119 | 43.99 | 54.96
; orT or or
0.063 €4.64 48.67
or or or
0.054 65.50 43.05
or or or
0.081 50.30 56.57

It is clear from these results that the wolframite in the granite
car be recovered. The concentration can reach & level of 657 et
recoveries of sbout 43%. The process adopted for these three samplec
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is identical, i.e., tabling-flotation-magnetic separation, which
vielded concentrates to a level of about 50% W03. When these concentra-
tes subjected to Mozley separation, they are fruther enriched to sbout
65% WOB' The recoveries are further improved where a pre-concentration
step ig incorporated in the above process set-up. Test work hss
established the possibility of producing concentrates of 65% WOB'

STRESZCZENIE

Sengupta A.K., Haragopasl A.S.S.S., Jagdish Lal,.Reo G.i., Satyanarayans
K., 1987. Préba niekonwencjonalnego wydzielenia mineraidéw wolframu
ze gkat granitowych. Fizykochemiczne Problemy Mineralurgii 19;
195-204

Poddano przerdébce trzy prébki granitu zawlerajgcego okozo 0.08%
WO3 i otrzymano koncentraty o zeawartosci 65% W03. W wyniku wzbogacania
na stole koncentracyjnym, metodg flotacji oraz sepsracji magnetycznej
otrzymano koncentraty o zawartosci 50% WOB. Dalsze wzbogacanie w sepa-
ratorze Mozley’a daly 65% WO3 w koncentracie. Podwyzszono takze uzyski,
gdy do stosowanego schematu wzbogacania dodano wstgpne: wzbogacanie za
nomc g spiral. Przeprowadzone badania wykazaly mozliwos$é otrzymania
xoncentratéw o zawartodel 65% W03 z dobrym uzyskiem. Otrzymane wyniki
gz duzo iepsze niz otrzymane dla prdébek ze zi6z innych niz granitowe.

COLEPEAHYE

A, X.Cenrynra, A. C C C Xaparounax, Arpmu Iaxe, T.M.Pao, K.uaTLHHapaHHa,
TomHTRa HEKOHBEHIMOHAJLHOTO BHIOEJEHES MEEeDa]OB BOJBGpaAMa M3 Ipa~
SNTHHX CRAaJ, YUBEROXEMAYECKHE BOHNDOCH odoramerms, 19; 195-204.

TOEBeDrHyTH OCOTANEHMO TPW TPOCH TPaHdTa, COmepwamero oxoao 0.08%

7 [OJAYyYeHH KOHUSHTDATH CONEPEMMOCTED 65% WOy . B peayabTaTe ofOrAmeNmA
48 ' KOHIGHTDAIMOHHHX CTOIA&X,(JIOTaIdE, 2 Takke MAarHWTHO# cenapamuy, noiay-
ueHd XOHIEHTDATH comeprannem 507% W0, lanpRefimee ofoTameRWe B CeIaparTope
Trna Mosam manm 65% W0, B KOHIGHTpATE. TIOBHIGRN Tak®e WIBJSUEHWA, KOTNA
B Hovuane NPUMEHAEMOE CXeMH OCOrameHmd NONAHO BCTYNHTENLHOR 0COTameHZe OpH
noMoIR BEHTOBHX CeMapaTopoB. [IDOBeNeHHHE WCCIENOBadwA NOKA3ANE BO3IMOXHOCTD
DONyYeHUS KOHOSHTDATOB, COIepRammx 65% W0y G HOJORATEJNLHEM W3BJIEUSHEEM.
llorydeHAde Pe3yABTATH ABJAIACH I'CPA3A0 JYyUNMMZA, YeM NOIYIeHHHE IIE HpOs
A3 IPYTHX 3ajiexell, 9eM I'DAHATHHX.
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