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Increasing Challenges of  As as impurity Best practice- Test:

demand / prices producing in Cu-minerals partial roasting  Alkaline sulfide
for Cu: concentrates 0.3 wt.-% As leaching

24 Mio.tCu/a in calcine
(2019)

refined copper
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= Four parameters under investigation:
» S/L-ratio: 1:2/1:5/1:10
» Timet:4hand 3samples:1h/2h/4h

» Temperature T:. 60 °C /70 °C /80 °C
» NaHS concentration: 0 M (pure 2.5 M NaOH) /1M /2 M

Experimental setup
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Minerals containing following elements:
Cu: Enargite, Tennantite, Chalcopyrite

As: Enargite, Tennantite

Fe: Pyrite, Chalcopyrite

Concentrates
A B
dgo / UM (dry) 91.9 92.9
Cu / wt.-% 14.3 20.3
As / wt.-% 4.0 1.8
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% 3.) Results

Effect of s/l-ratio

100% - * Yield decrease by s/I-ratio
. 80%- o ) .
z = Best result with s/l-ratio 1/10
2 60%- : 95 % for A
o
£ 80 % for B1
g 40% -
ﬁ
< 20%
--m-- Concentrate A
0% --@-- Concerlitrate B1

110 1/5 1/2
s/l-ratio- g Concentrate / ml Lixviant

As Leaching yield vs. s/I-ratio at 80 °C
and 2.5 M NaOH / 2.0 M NaHS
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Effect of time
100% 1 m = Positive effect of time on
< 0% T e As leaching yield
3 8% ’ * Probably better crystalline
2 400 leachability of Enargite
E than Tennantite
3 20%
B Concentrate A
@® Concentrate B1
0% T T 7 7
0 1 2 3 4
Time/h
As Leaching yield vs. time at 80 °C,
s/l-ratio 1:10 and 2.5 M NaOH / 2.0 M NaHS
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% 3. Results

Effect of temperature

As leaching yield [ %

100%-+

80%-

60%-

40%-+

20%-

0%

[
[

ot
~
AR

--l-- Concentrate A

55

--@-- Concentrate B
60 65 70 75 80 85 90
Temperature / °C

As leaching yield vs. temperature at
2.5 M NaOH /2.0 M NaHS and S/L-ratio 1:5
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= Strong positive effect
of temperature on concentrates

= 80 °C effective for As leaching
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Effect of NaHS

100% - = Positive effect of NaHS

- on As leaching yield
2 6o% = Probably due to enhanced formation
o)) | e
£ ol e of As-S-complex
8 — Thioarsenate
< 20%

A |

0.0 0.5 1.0 1.5 2.0
NaHS /M

As leaching yield vs. NaHS concentration at 80 °C
2.5 M NaOH and S/L-ratio 1:5
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Institute for Nonferrous
Metallurgy and Purest

( \ Materials
=Main minerals of concentrates A and B:

=Pyrite, Enargite, Tennantite, Chalcopyrite
\L y

/" Best As leaching yields (based on leaching solution): )
Time: 4 h

S/L-ratio: 1:10

Temperature: 80 °C

[NaHS]: 2 M — 95 % for A/ 80 % for B Y,

Alkaline sulfide leaching suitable for concentrates

*(low and medium S-content, independent Ca-content)
J
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