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Development of treatment process for copper ore bearing impurities

' - Placement of impurities Treatment of copper concentrates containing high amounts of As and Sb
Typlcal Cu productlon tlow P Impurities by a smelting process is difficult due to environmental restriction.
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Objective
To Iinvestigate feasibility of impurities (arsenic and antimony) separation from copper ore by roasting or high

pressure leaching, mineral processing technigue.

Treatment flow of As by high pressure leaching

AS bearlnq Cu ore HPL Cu leachate
— Cu: 20~50 g/L

Treatment flow of As / Sb by roasting

AS —» Removing of
environmental pollutant

Impurities and minor

metal bearing Cu ore
(Tennantiite/tetrahedrite
(Cu,,(As,Sb),S,,) etc)
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(Cu leaching >90%)
Fe-As residue

Enargite

Recovery of minor Cu.ASS,

Sb—> ctal

As: Reduce environment loading

As grade was controlled 0.5
to 3.0 % by mixing with
chalcopyrite (CuFeS,)

Sb: New minor metal resource Residue

Evaluation of stability
Possibility of stabilization

Clean Cu ore :—PNeW resource for copper smelting

Cu: Effective utilization of copper | ,
' (Cu,S, CuS/ CuO etc..) !
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As and Sb were selectively separated by controlling the roasting temperature. Copper
content of the final residue (clean copper concentrate) was increased to more than 34 %
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XRD pattern | (As residual >95%)

Sample P , Samp|e XRD pattern

Tennantite (CU12A54 13) n ®  Tennantite, Cu;,As,S)3 I ® Trogie(CoAsS)
% Tetrahedrite, Cu;,Sb,S Enaraite (Cu.AsS _ o A Quart(Si0,)
Tetrahedrlte (CU125D,515) oy T B Quartz, SiO, o | J ( = *ilChemlcaI composition of sample (mass%) I i
Chemical composition of sample (mass%) & x ¥ Pyrite, FeS,
z | Sample Cu As Fe : .
Sample Cu As Sb Fe Z :
g = I " L E t E A ..
Tennantite/ . . ¥ | hargit® 124,06 | 6.67 | 2.71
% > 124.06| 6.67 | 6.94 | 2.71 x| | TAm , = x> (Cu,AsS,)
x X x x| * % | 3 4 o o
= Tetrahedrite T A o maw ma® w - TP S N A .
: 20 30 40 50 60 70 80 I WM ‘ ‘
‘ ReSUItS \ N2 gas condition 20 [deg.] | ReSUItS s
. . . . !
Volatilization ratio Grade in residue XRD patterns I Condition L eachate Time | Temperature | Particle size | Concentration | Stirring speed Pressure

100 O Cu A o 40 TECU AAs WS g | | Value Feg(ls%‘)?» 60min | 160 °C -45 pm 100 g/L 750 rpm o - Mpa
=) 35 Sb Cu S ’f I ' (O, gas + vapor)
S S 2
e % 2 6 & PP 5 ST L 1S | 100 100 Fe,(S0,)s 100
§ 225 :n u ACuS * Cu,S I | “As mHCu | MAs HCu - | MAs mCu | 7820/0‘

.560 - @ '5 _ . . §80 - ;\380 - =0 ef, 80 |
< 52 48 %f_f_)"é.jLLL!JJEEﬁ%“L,&ﬁﬂJ!Vm_jfofi I © 60 £ 60 € 60 r
= 40 L 15 c 3z . > = £ Cu leaching rate
© = L g‘ r‘ ‘1 . :.‘, . ) | £ 40 26%| [26% = 40 E 40 was increased by
o o 10 2Z A viiaa ¥ o ok . 500C | 520 S 50 | § 2 NaCl addition
=20 3 S o WSO, % Cupass,, K CuShis, ¥ Fes, | l ] e 4% [ "l B
% g 5 52? . : ‘ISO xc.As Cu;,8b,S,s, ¥ FeS, I . ; | 204 I I
= 0 a0 0oy |* 3 \| |, v *.* " :: a7 Feed | il 0.1M il % (1I0) O NaCl 0.34M
er ‘)QQ ‘OQQ ,\QQ OOQQ O)QQ QQQ \QQ (&Q Qé’b 6QQ @Q ‘\QQ %QQ O)QQ\QQQ\\QQQQQ < 2;) o 3(; i40 ;0( 60 70 80 | / CU IeaC h 3 te F A ] d XR D f . d
s Temperature [C] Temperature [C] 20 1degd I €-AS resigue or resiaue # Cu was dissolved
. " o: Enargite(pu;AsSQ -
Atmospheric condition ! R selectively by HPL
. € Cu leaching rate was
= 1 - . . I Weight ratio of % NaCl 0.34M 5 L.
Volatilization ratio Grade in residue XRD patterns resicue from feed S Improved by NaCl addition
-@-Cu —&As -B-Sb EmCu -a-As -B-Sb | i 89.3% g _

100 8 * Sb.0 ¢ Fe:04 | Concentration (g/L) Grade (mass%) (Max. leaching rate 82%)
S < 40 As Cu S | %, ) oo | | Cu As Fe Cu As Fe [ A TVES o s & As was precipitated with
ol r 2 ¢ e o | ST R I BT R Wom e s a - -
= g 30 F E % K CuAs,0;; < CuO; A Cu,0; ¥ Fe,0, | \ >20 0.2z 042 593 119 198 el / fernc OXIde-

S 60 P S
8 S % E A ;gi ° 700°C |
S B 20 48 Ll oegRfereene 2= | Coarsening of residue
-E 40 L §= MW SiO,; % Cup,As,S;;; % Cu,Sb,S;;; W FeS, I ¥ - A e Scorodite
c @ * ) .
S ; N 2% - : y : , ~ | il par’ucles as rm@ii@(g] (FeAsO,) Enargite Energite were covered by
e 20 S 0 [ JNESE CAILEI LIS SIS Red (Cg?'g‘z:“) elemental sulfur and scorodite.
(«B) (@) ~ 20 30 40 50 60 70 .
=2 oo o o ol 3 o 4 28 e 1 Therefore, part of residue was
Feed 500 600 700 800 900 1000 Feed 500 600 700 800 900 1000 I coarsen and leaching reaction
Temperture [C] Temperature [C] I
|
|

BE@EDEED

Institute of Industrial Science



