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R. 607. Selective flotation of vanner tailings from the King Island 

Scheel ite mill 

In the King Island Scheelite mill the scheelite rougher flotation con­
centrate is cleaned twice by flotation and then is returned to the conditioner 
prior to rougher flotation. No attempt is made to r emove s ulphides prior to 
scheelite flotation and consequently the sulphides float with the scheelite 
and eventually some of the sulphides r eport in the vanner tails for return 
to rougher flotation. 

The only means of escape for the sulphides from this circuit is by way 
of the rougher flotation tailor by way of the vanner concentrate. The 
sulphides are in a condition in which they will float readily, and hence the 
likelihood of them appearing in the rougher tail under normal conditions is 
remote. The sulphides (mainly pyrite and molybdenite) are lighter than the 
scheelite and therefore tend to report in the vanner tailing. Thus large 
circulating loads of s ulphides would be commonplace in this circuit. 

A sample of vanner tailing was brought to the Department of Mines by 
J. Sievers of King Island Scheelite, for an attempt to find selective con­
ditions in which either the s ulphides could be floated away from the schee­
lite or the scheelite away from the sulphides. 

SAMPLE 

The sample (about 5 gallons) of vanner tailing was in pulp form taken 
from the King Island Scheelite mill. 

Samples for individual tests were taken by removing two litres of the 
pulp, while the pulp was well stirred. The remaining pulp, after the series 
of tests were completed, was used as the head sample. 

TEST PROCEDURE 

All flotation tests were conducted on two litres of pulp in the Denver 
D-l 'Sub-A' laboratory flotation machine. with an impeller speed of 1,500 
rpm. The weight of dry feed in each test was approximately 350 g. 

The following conditions were applied in individual tests. 

Test Nl 

Flotation for 5 minutes with no reagent additions. 

Test N2 

Conditioning with 1 g of sodium sulphite for 5 minutes followed by 
flotation for 5 minutes. 

Test N3 

Conditioning with I 9 of sodium s ulphite for 15 minutes followed by 
flotation for 5 minutes. 

Test N4 

Conditioning with 0.5 g of I.C.I. reagent Alkanate NO for 5 minutes 
followed by flotation for 5 minutes . 
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Test NS 

Conditioning with 0.2 g of I.C.I. reagent Vantoc CL for 5 minutes 
followed by flotation for 5 minutes. The concentrate was refloated for 5 
minutes. 

Test N6 

Conditioning with 0.5 9 of oxalic acid and 0.5 9 of sulphuric acid 
for 5 minutes followed by a further 3 minutes conditioning with an additional 
0.5 9 of oxalic acid. Flotation followed for 4 minutes. At the end of 
flotation the pH of the pulp was determined and found to be 8.1i 0.1 g of 
sodium ethyl xanthate and 3 drops of cresylic acid were added to the remain­
ing pulp and conditioning for 1 minute was carried out followed by 3 minutes 
flotation to produce a second concentrate. 

Test N7 

Flotation for 5 minutes with no reagents. The concentrate was condit­
ioned for 5 minutes with 0 . 2 9 of Vantoc CL and floated for 5 minutes to 
give a cleaner concentrate. The cleaner concentrate was conditioned for 5 
minutes with 0.2 9 of Vantoc CL and floated for 5 minutes to give a recleaner 
concentrate. 

Test N8 

Conditioning with 0.5 9 of oxalic acid, 0.5 g of sulphuric acid and 
0.1 g of sodium ethyl xanthate for 5 minutes followed by 3 minutes flotation. 
The concentrate was floated for 5 minutes in a cleaning operation. Two con­
centrates were taken in this operation: one for 3 minutes flotation and the 
other concentrate for the remaining 2 minutes flotation. 

The series of tests was conducted while Mr Sievers was present, and 
was completed before any assaying was done. 

The tests in which Vantoc CL and oxalic acid were used appeared to 
give conditions in which sulphides were being selec tively floated away from 
the scheelite. 

The test products were halved by riffling. One half of each sample 
was kept by the Department of Mines. The other half of each sample was 
forwarded to King Island Scheelite for W03 and S assays. 

RESULTS 

The results of each test are shown in Table 1. 

DISCUSSION 

All reagents except for reagent Alkanate NO gave results that were 
more selective than the blank test (Nl) in which no reagents were added. 

Two reagents in particular gave results which indicate that their use 
could be beneficial in the existing si tuation at King Island Scheelite where 
bulk flotation of sulphides is practised. These reagents are Vantoc CL and 
oxalic acid used in conjunction with sulphuric acid. 

In test NS in which Vantoc CL was used in rougher flotation, the rough­
er flotation tail contained 78.6\ of the W03 and assayed 19.0\ W03 and 1.22\ 
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Table 1. TEST RESULTS 

Assay \ Distribution \ 
Test Product \ Wt W03 S W03 S 

Nl FC 62.5 8.8 4.55 46.9 92.3 

FT 37.5 16.6 0.63 53.1 7.7 

Compo FlO 100.0 11.7 3.08 100.0 100.0 

N2 FC 54.2 8.0 5.13 36.9 89 . 9 

FT 45.8 16.2 0.68 63.1 10.1 

Compo FlO 100.0 11.8 3.09 100.0 100.0 , 

N3 FC 48.2 8.0 6.12 33.3 90.9 

FT 51. 8 14.9 0.57 66.7 9.1 

Compo FlO 100.0 11.6 3.25 100.0 100.0 

N4 FC 64.2 8.5 4.12 46.7 85.9 

FT 35.8 17.4 1. 21 53.3 14.1 

Compo FlO 100.0 11. 7 3.08 100.0 100 . 0 

N5 F2C 36.6 2.2 6.64 6.7 69.2 

F2T 13.5 13.2 3.52 14.7 13.5 

Compo FIC 50.1 5.2 5.80 21. 4 82 .7 

FlT 49.9 19.0 1. 22 78.6 17.3 

Compo FlO 100.0 12.1 3.51 100.0 100.0 

N6 FCl 20.7 7.2 10.37 12.9 64.7 

FC2 11. 7 7.0 6.76 7.1 23 .9 
• 

FT 67.6 13.7 0.56 80.0 11.4 

Compo FlO 100.0 11.6 3.32 100.0 100.0 

N7 F3C 31.9 6.9 6.69 18.8 63.6 

F3T 3.2 3.5 8.91 0.9 8.5 

Compo F2C 35.1 6.6 6.89 19.7 72.1 

F2T 12.8 10.9 3.05 11.9 11.6 

Compo FlC 47.9 7.7 5.86 31.6 83.7 

F1T 52.1 15.4 1.05 68.4 16.3 

Compo FlO 100.0 11.7 3.36 100.0 100.0 

NB F2Cl 24.5 4.6 8.80 9.3 68.9 • 
F2C2 4.5 6.3 6.06 2.3 8.7 

F2T 11.3 17.4 2.12 16.2 7.7 

Compo F1C 40.3 8.4 6.62 27.8 85.3 , 
F1T 59.7 14.7 0.77 72.2 14.7 

Comp. FlO 100.0 12.2 3.13 100.0 100.0 
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s. The rougher flotation concentrate was refloated to give a sulphide con­
centrate assaying 2.2\ W03 and 6.64\ S and carrying 69.2\ of the sulphur. 
The cleaner flotation tail assays for W03 and S are very similar to the head 
assay and therefore could be returned to rougher flotation in continuous 
treatment. 

In test N6, in which oxalic acid was used with sulphuric acid, two 
flotation concentrates were produced. If these concentrates are bulked, we 
have a sulphide concentrate assaying 7.1\ W03 and 9.07\ 5 containing 88.6\ 
of the sulphur. The flotation tail assayed 13.7\ W03 and 0.56\ S and contain­
ed 80.0\ of the W03' 

In test N7, Vantoc CL was used in c leaner and recleaner flotation of 
a rougher concentrate which was produced by flotation with no reagents. The 
recleaner operation proved to be of no benefit. 

In test NS, if we bulk the two cleaner concentrates, and bulk the clean­
er tail and the rougher tail, we have a sulphide concentrate assaying 4.9\ 
W03 and 8.38\ 5 containing 77.6\ of the sulphur. The combined flotation 
tailing assays 15.1\ W03 and 0.99\ 5 containing 88.4' of the W03' 

CONCLUSIONS 

It is possible to selectively float sulphides from scheelite in the 
vanner tailing. 

The most promising reagents used were Vantoc CL and oxalic acid used 
in conjunction with sulphuric acid. These reagents warrant further invest­
igation to determine the optimum conditions. 

Consideration should be given to removal of sulphides by flotation 
with xantbates prior to scheelite flotation in the King Island Scheelite mill • 
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