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Fig.1 Flow chart of the separation and purification

Y

of rhenium from copper smelting senic sulfide slag
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Tab. 1 Composition of Re-rich sulfide slag
%

S5y As Cu Na Bi Pb Re

T 42.36 0.72 4.52 0.23 2.85 2.01
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Tab. 2 Statistical results of Re leaching rates of Re-rich sulfide slag

EjiRV ¢ ERE 524t %534t 544t F5t %6t

ki PR % 2.08 1.57 0.95 1.29 0. 87 1.09
B SR % 0.12 0.05 0.03 0. 06 0. 04 0.05
BRI/ (mg- L") 614.4 486. 6 568. 4 619.7 491. 1 621.2
e E ) 95.38 97. 45 97.47 96. 28 96. 32 96.33
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Tab. 3 Operation status of Re adsorption-desorption

by ion exchange resin

TR RE Wi/ BiMtE/g W% R/ %
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4 BRIRERICE Z L
4.1 FRREEBREE
VR BRI A8 R 28, SR RV o

S R B AE T IR HE AR IR R M1 75 Kk
AR 22 PRV AR 45 i 5 R BRI i B AR 285 itk A\ 5 i 22
I oK A, T8 A T e 2 TP 1 ZE TR AR
A7 ven TR 25 3k 6 A 3 v R ML AN TR 0 Y R TR )
PR i, L0843 B J5 AR AT %) [ AH 28 4 R0 Ry s 4
JEEBRIR B, DEWGR 1M 28 VR 46 48

FEBRR B B Tl 52 B v, BRI 5 1) — IR &5
i ELSCR A 90% , 25\ B BGR 0128 K W 4 42, 3
I FRER IR A 100% , BRIREL 25 Fh =) 46 IR 45
A A Al S AR 28 2 JE R R 4l R i
99.99% .

4.2 ZRRERIMEY

TEZE S S T e v R Rt N e 422348 A
FRE R FRR AR IS MR 5 5k A T ISC il
253 U8 J5 A3 IE A R B TRV [ A Bk 5 R Ot Y 22
IR HE AR R A A vk dn , Hoh i) A R R 4 2595
P BE DI,

H AT, 1% T 78 280058 S ISR 5 5
THEOR R BEAS SEI NSO IR P8, 78 Tl 52 Bk
i A THAIA], Y B AE BR BLCR AT 38 959% LA I, Y
7 B B A 78D B AT

5 JBRKALHE

F e AR B4 B B BRINT | 75 FE 4 L
SEIR B A, AT LA VB S 2075 e TAEFRS
RIS 72 R S A LB A B A MK, A5 HL
RS LLAL BT R A A T2 i 2 A

AT SRS T K T E A, A T
YL B K AU 2 Ak ;DR BB A 7
BT LN PR A B SR, RN B R B A A
T PO B L K Bt T e T 4 TR 3 e A
VI | 67 e % B [ BRI 5 QB8 T A e
HOBEVRIG L, 4 K D6 1 S TRV i Ve 6 I
pH 2P BI4E 10 713 2247, JLP A& T 4 R E 2, 0
RR VRV T W0 T 1L AT B K A R R B T
LK Y T A R R e AT AR
6 AR

R RGN, BT A T 3 48

TACHAE (3 AT ERIE AT, e 2 AR T SR I
WE, 1 ARBERR AR ) A TP s B o s, B



46 - v EAEEE BETE

R AT 1 BRI B P ICRE B DR 496 JTTT,

AT AR T, BT A e MR B A 4
34 ion/m’, ARG B 0.9 m? WA BTl
PR 2 47 B T W IR AR ¥ 2 29 15 5
JC, BT K R RIS, B TSt
T P BR R B T BT RE A AL R L &
KRBT AREAT, B R R = B
M, R B4 R AR DL R v A 4 AR bR AR, B 3 d
—HtR, R E B39 AN IR IFERTT, R4t
VA0 AR IH A6 Bt [ 2 B8 P13 (B Y 3% 3T,
NI TG e AR A 12 T 0H S, B P A Bk
ARG L 2% 4.

R4 GBI SRR ARG T
Tab. 4 Cost estimation of Re extraction from copper

smelting arsenic sulfide slag

AT AR AR Bt/ o0 S/ JT It

[ 0.45 m* 340 000 15.30
A 1t 3200 0.32
iR 75t 300 2.25
2K 4,125t 2 600 1.07
EBETK 90 t 7 0. 06
HiIFE 326 000 kW- h 0. 60 19. 60
78R — — 4.80

B TR AR B — — 108. 00
P02 — — 50. 00
Yl 2 — — 15. 00

AP A — — 216. 40

AEFERES T, LAY H AREE 1.2 ¢ 5 R L i
AR TG , A2 1T 300 d, B ARmLALiE T 38k 2 1% ,
BRIIBCRAE 90% 11, B FAEA PR IR 29 3. 24+, Hi
U AT AT A Tl S 38 O 28 P ke e e 1) 4 2 7 LA Sy
216 17T, ¥ I8 H HTBRIR £ B4 450 1 oo/t 115 4F
B EE Tk 1241 JioG,

AT R U — R B Tl S B B
AT, S T BRI E R RS 0B E T A NA LA
G BRI A e R AL N, T AR S5
T

1) SE T /N A K™ RE i % s R it Ak v
OFRANCE I S N NI SN S R s R R v e
ELIEPR U , RIRREAR T8k TP b B, IeAh, 72
3R T NSRS AR T 255 o, 0 R i ([ 4k ik

BT, S0 T A Pp R A

2) BT 8 K 7 it 2 BE e, ARG, AL R
A BRI A BUL PR 2tk APk e 8 5 i HA
BLZEBGRI 4 & B0 T BUAS ) 28 T v 5 PR 1
b, AT ZT IR 38 5 4 & 8
FREIR e REPE IR 25 T, DAY A 7= il AR 52
BT BRSO R W R B BRIR Bl o 4l TR
99.99% ., FRBLiaATik 3 ok WIR R A R
FRIBRIE R BE S s e PRk, HLs AT 5 4P AR 341G,

3) &I A I B A BR A IR K HE R, AR T
UK BT BRI B 78 K VR AR TR W BE R AR 55 1
AT TR RN, Z WA 38 95% L b, [RIE %
KT 38 2o VA T R e P A T B K A
ARG O T AR,

7 5B

SRRV IR BV Tl K= 3 R 4 Hh A AL
PEIN B Sk — o R - B 35 #ie T2 19 21 s 4l
JEBRIREL ™ i, T 3 I Tl SL R 2 T LR
A/NERE RTRE | SR R A ARAS Y
S, M HAREE AT, T2 & aT g sl = A
KA RN, ) RE 3L

1) Bk it 2800 Z WG IR IG5, BRI S Pl s
L1 ~2% ;>R FH PR U IR 1502 1 1 40 R
RBLALTE , KIRRRAIS T 8RR B AR | BRI iR %
AIRRGEIEHIFE 95% VA I B T34 T v AL H sh 4k
TR 0 U B RE6S SN B2 A AR, #E 36 h AT SE 3t
— AR R — B8 B A 2R, BR 1 2 R/ o B R R A TR ]
97% VI I s BRIR B 45 i T3 Bk TRl 100% ; £
TIREE SR BRER L Al RS E 1R F) 99. 99%

2) A Tk SE B AT P AR R K AR AR /N, BT 4R
T, NS AR DTVE J5 28 & 45 i I e
PR, 251 S H A8 i 04 B8 IR Vo6 V4% I VR AT L4 A T
IR KA R S, 20K VR G T i AR R R G
WIS, 7= A 28 25 WA R IR T 5 me/ L,

3 H AT 1. 2 ¢ FRkmLL I, 41517 300 d,
EORBRALIE P PR 1% | BRIENSCR 90% 115, AR5
Wezs ik 1241 Ji0C,

E=pCN
(1] RBE, JEBEE, HE, % PIBABEIR AL S BRIE S DR
AT (D], R R AR ( BHARBIER) | 2019, 50 1778 -
1786.



2022 4E 6 A% 3 X9,

T PRI T AR R Al PR R B T 2 B Tl SR

.47 -

DENG Qiong, FAN Xiaohui, GAN Min, et al. Oxidation separa-
tion of low-grade molybdenum with rhenium-bearing by two-stage
roasting [ J].
Technology ) , 2019, 50. 1778 —1786.

himlle, B, HZR, 45, S5 BT Bk iy [l i B A
IGEILT]. MR SR AL LRIRR, 2012, 26 328 -333.

MA Gaofeng, GUO Jinliang, BAI Hongbin, et al. Compound in

Journal of Central South University ( Science and

recycling and molybdeenum pricey rhenium environmental manage-
ment [ J]. Materials Reports, 2012, 26; 328 —333.

SALEHI H, TAVAKOLI H, ABOUTALEBI M R, et al. Recovery
of molybdenum and rhenium in scrub liquors of fumes and dusts
from roasting molybdenite concentrates [ J ].
2019, 185 142 - 148.

IR XN, K, A5 B PR IEDRIE R B T 2PR
[1]. hEA @RS, 2015(5): 59 -62.

ZHANG Huanran, LIU Xiaoying, ZHONG Shuiping, et al. Study

Hydrometallurgy ,

on pressure leaching process of arsenic-rhenium filter cake [ J].

(5]

CHEEMA H A, ILYAS S, MASUD S, et. al. Selective recovery
of rhenium from molybdenite flue-dust leach liquor using solvent
extraction with TBP[ J]. Separation and Purification Technology,
2018, 191: 116 —121.

HONG T, LIU M, MA J,et. al. Selective recovery of rhenium
from industrial leach solutions by synergistic solvent extraction
[J]. 2020, 236:
116281.

ZHANG B, LIU H Z, WANG W, et.

Separation and Purification Technology,

al. Recovery of rhenium
from copper leach solutions using ion exchange with weak base res-
ins [ J]. Hydrometallurgy, 2017, 173, 50 - 56.

NEBEKER N, HISKEY J B. Recovery of rhenium from copper
leach solution by ion exchange [ J]. Hydrometallurgy, 2012, 125 -
126 64 - 68.

XU S H, SHEN Y K, YU T N, et. al. High-efficiency oxidant-
free leaching of rhenium from arsenic-rhenium filter cake [J].

JOM, 2021, 73: 913 -922.

China Nonferrous Metallurgy, 2015(5) : 59 -62.

Process for extracting high purity ammonium rhenate from rhenium-rich
sulfide slag and its industrial practice
WEN Yan

(Jinlong Copper Co. , Ltd. , Tongling 244021, China)
Abstract; This paper introduces the method for extraction of high purity ammonium rhenate product by cyclic
enrichment of thenium in arsenic sulfide slag-leaching of copper separation solution-iron exchange process. In this
process, the rhenium content can be enhanced to 1 —2wt. % after enrichment treatment of sulfide slag returned to
flash smelting for multiple times; the cost of rhenium leaching can be significantly lowered with rhenium-rich sulfide
slag leached by copper separation solution obtained from hydrometallurgical leaching of copper anode slime, and the
leaching rate of rhenium can be stably controlled above 95% ; the adsorbtion/desorption rate of rhenium in iron
exchange process can reach above 97% ; the overall recovery rate of rhenium in ammonium rhenate crystallization
process is 100% , and the purity of ammonium rhenate stably maintained at 99. 99% after secondary crystallization.
The whole process flow has the advantages of environmentally friendly, extremely low content of heavy metals in
waste waster, very low external discharge and easy to be treated. The production practice in recent three years has
proved that this process is characterized by simple process, good stability, low operation cost, little waste water
drainage and high rhenium recovery efficiency and high purity in comparison with conventional high-pressure
oxidative leaching-extraction process, etc.
Key words: copper smelting; arsenic sulfide slag; ammonium rhenate; rhenium recovery; iron exchange;

concentration-crystallization



