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Fig. 1  XRD spectrum for pyrite roasting slag containing

low-grade copper and cobalt

B IS B . H P 1 AT G L B G B R v H
B YR AR, DL D AR B A BT, o
THILIAT A FE . BT Cu. CoF mEHIK, XRD 1% & K
AERIN 3] Cu . Co BYAHEIAH
1.2 REHE

1) &b ks be—I K BRI . PRI 20 o & 0 5 457 4
B TR T PR R A IR P FE F I AR BR B, T840
RGN B Jf s e, e 46 R I B SRS 2
BRENVERD . B— 2 BRI 250 mL #E R,
HE PHEE A PP KE KRG K5, B
Bt LB oK 2 e T IR R R T RE
R,

2)TCRFEIME . SRS B A R T Cu . Co
s S A (o P IR o YR v . I R T)S
FHERIR SR VA A , R FH WA e BE 1 2 K e
B I Cu Co B, RHRMITE LA,
A % 100 % (1)
3 2)

m

e=(1-

e R EUES I 38 (%) 5 o R T e st o
(%) s B RS B8 T A B3 o i 50 B (%0) smy R
T () sm, RS REIE T (g) o

3)FAF ¥ . K ISMSS10LV $1 4 H 7 i e
LB R S R HE S, B Cu . Co BFL2EIAH BT R
FSCERL13 ]9 75 %k, #8322 F493 i R F STD-Q600
[F A0 A A S A T 53 HT

2 WEERSITIR

U BB SE T MR B i R Re IR BE R e
(] S5 e 25, LA KoK R R BE K BRI ] V[ L A
P A AR AR L R AR 5 AR 67 40 A B R ¥ Cu | Co
TSR Y 5
2.1 fREIERIAE
2.1.1  BERE

TERTBEIRLIE 300 °CRFRERT ] 1 h 26 AF T, 5 4500

—m—Cupd il
-o-Codd il %

10 20 30 40 50
Tt B T it/ 9
E2 #TER%AER Cu.Coi HEK T
Fig. 2  Effect of ammonium sulfate dosage on Cu and

Co leaching rates

P L2 A AT B R 4 2 PR 10 90388 Jin 31 20 %,
Cu. Co 3= H F 5 % th 43.88 % £ 47.32 % 34 i %
47.18 %1 48.06 % ; kLI B M F X Co 12 %
AN K . I, S5 S5 B8 R 00 6 R 4 FH 420 20 % .
2.1.2  KEBRIRRE

PR BEIR B 45 E T B be = i Rk 2 A A
22 S, HETT S0 Cu, Co 35 H IR o 1R B R 4 P 2
20 % JEHEIFR] 1 h 55T, 25 585 Beili X Cu Co i3
SESPATIRAE NN

60
55k
S50
£
M ast JE—
- Cotili
40
35 - 1 i :
200 250 300 350 400
SR C

B3 REEREX Cu.Coi2 HEMZ M
Fig. 3 Effect of roasting temperature on Cu and

Co leaching rates

F 1] 3 1A < Bl e T B ()3 55, Cu Co ¥R 1 R
EZBWRINES ColZ R K YRR IR
M 200 °C T+ Z 350 CHE, Cu 32 H 3R I 35.58 % 14 %=
55.03 %, Co ¥ i Z8 4 I\ 47.55 % ZE 54.14 %, SR,
B 2 R IR BE AR ST 5, Cu . Co ¥t R THENE 45
O, B2 R PR R B AT LA R Cu Co i R
AR IR B — o IR 5 12 R I B0 it 2 0 2%
1M EL S~ REREFER I, Tt RSk B
SR I B R RETE 350 °C
2.1.3  KrBer(a

FEB R B FH £ 20 % RS Be iR 350 CA4 T . %
LRGN Cu Co = R A HZ I, 25 L UL IE] 4.



0 B

" £

70

- Cuiz il %
- Coi i &

45 1 1 1 ]
30 60 90 120 150
JE B ] fmin

B4 HERREEXS CulCoiR H K0T

Fig. 4  Effect of roasting time on Cu and Co leaching rates
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Fig. 5 Effect of water leaching time on Cu and Co leaching rates
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Experimental study of ammonium salt roasting—water leaching on pyrite

roasting slag containing low-grade copper and cobalt

Yu Hong, Li Ruoyu, Cheng Yanling, Zhang Hanquan
(School of Resources & Safety Engineering, Wuhan Institute of Technology)

Abstract:Pyrite roasting slag containing low-grade copper and cobalt poses challenges in the selective recovery of
valuable metals due to its fine-grained texture and complex mineral composition. This study employs ammonium salt
roasting—water leaching to selectively recover copper and cobalt. The effects of roasting temperature, roasting time, water
leaching time, water leaching temperature, liquid-solid ratio, and stirring rate on Cu and Co leaching rates were systema
tically investigated. Cu and Co leaching efficiencies reached 68.78 % and 60.16 %, respectively, under the conditions:
20 % ammonium sulfate dosage, roasting at 350 °C for 120 min, followed by leaching at a liquid-solid ratio of 7: 1,
temperature of 60 °C, 400 r/min stirring rate for 120 min. Mechanisms of Cu and Co recovery were explored via SEM-EDS,
thermogravimetric—differential thermal analysis, chemical phase analysis, and leaching kinetics. The roasted sample
exhibits a porous and loose surface structure. During the roasting process, ammonium sulfate reacts with copper oxide,
copper sulfide, and cobalt sulfide during roasting to form soluble copper sulfate and cobalt sulfate, while cobalt tetroxide
is reduced to cobalt sulfate, enhancing metal leaching.

Keywords: pyrite roasting slag containing copper and cobalt; ammonium sulfate; roasting; leaching; chemical

phase analysis; thermogravimetric analysis; leaching mechanism



