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Vie, investirators, had béen discontented with the prcvious
test results, espec1dl;v for zinc-pyrite separation. lie considered.
that the difficulties of zinc—pyrite separation are due to the mineral
complexity feature of the Grum ores. They are qole’" due to bl»w;r:tﬂc

ore disseminated finely, as menuloned'prev1ously.

These supplementary tests uere intended for the recovery and
the purification df the zinc concentrate in particular, After reccover—
ing lead through the conventional flotation method using sodium cynide,
the rougher zinc concentrate was floated by using copper sulfate. The
fougher zinc concentrate, which highly contained iron sulfide minerals
was filtered and stocked two or three days for heaping to get high zinc
recovery. - Thfough the heaping, the surface of the iron sulfides were
tarnished and converted to iron oxides. The heaped rougher zinc conce
entrate was repulped by hot watér and floated. This heaping process
can be replaced by the continual treatment with the low pressure auto=-
clav1ng, while the rctentlon tlme of the pulp would be thirty minutes.

If you request, we w1]1 introduce the process specification.

A.. TEST RESULT .
The results and the flowshéets of the supplementary
tests are descriﬁed as follows:

The tests consist of biotite flotation, lead
flotation and zinc flotation using the heaping process
‘The results and the flo’.'sheets, including the condit-
1on1ngs, were summed up in the cycle tests, as mentioned

in the previous report.

2. Biotite Flotation |
According to the preliminary tests, the flotation
- behavior of Grum's biotite was cleared. A part of

‘Grum's blotlte is casy floatable and not depressed
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during the sulfide mineral flotztion by usual de—
pressant, for instance scdium silicate, quebracho,
ctce Therefore, the floatable biotite was rejected
by using only froth prior {o the lead flotation in
this supplemcniary teste The remaining biotite, '
which was not regecoed, did not disturb the sulfide
flotatione.

Lead Tlotation _

‘The lead concentrate was gaiﬁed through four
stage cleaning circuits, by using sodium cynide as
depressant and sodium amylxanthate as collector.
Average sodium cynide consumption was 500 g/feed ton.

The lead concentrate assaying 63.29% Pb was proéuced

‘with a lead recovery of 71.2% leaving the tailing

as zinc flotation feed t}at assays 0.975 Pb, 5. 11%
and 16 50% Fe.

AZiné Flotation

As above mentioned,.the rougher zinc concentrate

~ was refloated after conditibning by the heaping pro-

cess for the purpose of high recovery of zinc, while

the pulp témverature is controlled at 50°C. The zinc

concentrate assays 52. 83” Zn and Zinc recovery is 76. 2%,

but carried Pb assaying 2.56%.
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‘Flewsheet ond result of the cycletest

N\ Fend 10C.0 3.38 5,48 16.20
' e ~100.0 100.0 160.0
. 40 win. grinding
) c
Biotite rourher flotstion

1

4 N .
Biotite rougher concentrate

+
Biotite rougher tailing

2.5 3.60 9.0h4 15,69 97.5 3.37 5.39 16. 21
: 2.7 4.1 2.4 97.3 95.9 97.6
BiotS te cleaner flotatlon
otito c]cdre* concentrate Biotite cleaner tailing
PR 8 15.00 i 0.7 3.95 10.k4 17.32
1.8 ;2.8 1.7 . _0.9 1.3 0.7
;" lLead rougher flotation 117. 913; 2113§ 39123 ZS

s ¥ ,
. - Lead rougher concen

trate Lead rougher tailing

23.5 16.21 C.8L 22,88
112.7 37.9 32.9

b
lead lst cleaner {1
< .

‘e

94k 0.97 5,41 16.50
b 27.0 93.1 9¢.?

R

otation

‘ .
Lead lst cleaner comcen

= - -
trate " Lead lst - cleaner talllng

15.1 23.44 &.,56 19,74
l—104.7 23.6 18.4

Lead 2nd cleaner flotat
1

8.k 3.23 9,35 27.98
I 8.0 1& 3 14.5

ion

f
Lead 2nd cleaner concentrea

-
te lead 2nd cleaner tailing

9.8 32.80 38.26 17.12
‘ 95.1 14.8 10.4

Lead 3rd cleaner flotation
KON |

5.3 6.14 9.13 2L.57
[ 9.6 §&.8 E.0

Lc;d %yd cléaner concentréte
) 60 2.27 1Lk
| 8.8 8.7 5.8

Lead 4th cleaner flotation
I

lead 3rd cleaner tailing
T3.5 9.56 10.18 22.%5
[ 9.3 0 6.1 4.6

—
lead Lth cleaner concentrate

K
Lead bth cleaner tailing

3.8 63.29 5.88 9.23
- 71.2 4,1 2.2

2.7 18,29 '§.25 21.70 .
| 14.6 4.6 3.6 ‘ )

Conditioning & flotation l

Reagent consumption (gram/ton)

Biotite rougher flotation

Biotite cleesner flotation

Lead rougher conditioning
& flotation

Lead 1lst clcaner.condifioning
& flotation

Lead 2nd cleaner conditioning
& flotation

lLead .3rd cleaner conditlonlng
& flotation

Lead 4th cleaner conditioning
& flotation

Natural pH 7.6, Dow#250 20. 8 min.-
flotation .time.
5 win. flotation tiume.

- Lime 1000, pH 10.5, Amyl xanthate 80,
~Dow#250 10, 15 min. flotastion tize.

10 min. regrinding, Sodium cyanide 300,

Amnyl xanthate 15, 10 min. flotution time.

Sodium cyanide 100, 7 min. flotatlon time.

Sodium Cyanide 50,.7 min. flotation time.

<

Sodium cyanide ‘50, ? min. flotation time.

Weight
- %

- Assay %

legend
. Lead Zinc

Iron

bistribution % -
Iron

‘Lead Zinc
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lend rougher tailing

1
2inc rougher flotation
i

{ g b v
—~.Zinc rougher concentrate Zinc rougher tailing

29.3 2.1h 15.91 20.58 65.1 0.4L 0.68 1u4.67

18.5 85.0 37.

2 : . 8.5 §.1 59.0

|

- H

- Heaping
~"TJL~A“ ‘ .
Zinc 1lst cleaner flotation
1 :
f }
2inc lst cleaner concentrate . Zincjlst cleaner tailing
o 10,2 2.7 L42.92 13.79 21.4 0.56 2.28 25.12
s - 8.1 79.9 . 8.7 12.5 8.9 33.2
Y A Y

Zinc 2nd cleaner flotation
3

e :
.2inc 2nd cleaner concentrate

!
Zinc 2nd cleaner tailing

B.5 2.68 50.22. 9.5%2
6.7 . 7?7.9 5.0

" Zinc 3rd cleanér flotation
M .

1.7 2.50 6.L3735.10
{ 1.4 2.0 3.7

b -
Zin¢ 3rd cleaner concenirate

1 : ’
Zinc 3rd cleaner tailing

.1 2.6G 52.16 8.63
' 6.2 7?7.1 4.3

Zinc 4th cleaner flotation
i .

; , =
Zinc U4th cleaner concentrate Zinc

0.4 §.2% 10.69 27.70
f 0.5 0.8 0.7

Lth cleaner tailing

7.9 2.56 52.53 8.26 0.2
6.0 76.2 4,0 l

T 56 25.70 22.85
0.2 0.9 0.3

Conditioning & flotation {

Reagent consumption {gram/ton)

Zinc rougher conditioning

" & flotation

Heaping =

2inc lst cleaner conditioning
& flotation :

Zinc 2nd clcaner conditioning

& flotation

Ziﬁcf}rd cleaner conditioning

& flotation

Zinc 4th cleaner conditioning:
& flotation

30 min. regrinding
Copper sulphate 2000, Lime 3000, pH 12,
"Amyl xanthale 150, Dow#250 25, 1C min.-

. flotation time, after ph 11,

Zinc rougher concentirate was filtrated
and had been heaped fer 4 days.

Zinc rougher concenirate was repulped
by ‘hot water.

Copper sulnhate $00, Lime 200,

Amyl xanthate 20, Dowz250 12, The .pulp-
temprature was kept at S0%c. -

10 min. flotation time, after pH 10.5.

Lime 100, Amyl xanthate &, The pulp-
temprature was 50°c, € min. flotation-
time, -after pH 10.5. )

Lime 80, Amyl xanthate 6,'Thc'pulp—
temprature was S50°¢, 8min., flotation-
time, after pH JU.5.

Lime -80, Rmylﬁxanthatev6,'The1pulp—
temprature was 50°c, 8 min. flotetion-
time, @after pH 10.5.:
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