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Leaching of valuable metals from nickel pyrrhotite by
ammonium sulfate roasting method
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Abstract: Nickel pyrrhotite blended with ammonium sulfate was roasted at elevated temperature. The effects of amount
of ammonium sulfate, leaching temperature, leaching time and pH value of sulfuric acid leaching solution on leaching
rates of metal elements in roasted products were investigated. The roasted products were also leached with a mixed
solution containing ammonia and ammonium sulfate. The results show that the leaching rates of Ni and Cu are higher,
and the leaching rates of Mg and Fe are lower under different conditions. The ammonia solution is beneficial to leaching
Ni and Cu. When the total ammonia concentration is 7 mol/L, the leaching rates of Ni and Cu are 89.56% and 79.35%,
respectively. The sulfuric acid solution with low pH value is beneficial to leaching Mg and Fe. When the pH value is 0.5,
the leaching rates of Mg and Fe are 61.39% and 62.56%, respectively. The SEM-EDS and XRD analysis shows that most
of Ni and Cu are leached out. The leaching rates of Mg and Fe are lower because of undissolved magnesium silicate and
calcium ferrite in the roasted products.
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Table 1 Chemical composition of mineral (mass fraction, %)
MgO Fe,O5 NiO CuO Si0, CaO
20.57 15.79 1.69 0.93 33.85 9.4
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Fig. 1 SEM images of raw ore (a) and roasted ore (b)
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Fig. 3 Effect of leaching temperature on leaching rate

MK 3 AT, RBEREXT Niv Cu f1 Mg 12
AL, Fe (A5 B BETHR T RRAIC, X nT
e UM AE IR Tl R h, Fed il T i) NH, B
THRAET LN R
Fe3 ++(NH4)2 SO4+H20 - NH4 [Fe3 (SO4)2(OI‘D6] +H2 SO4

(6)

1T NHa[Fe3(SO4)2(OH)s i 17K, Uil B9
T R R R N . BRI EES 30 CHF, NiL
Cu. Mg il Fe HIZHZEDHIN 83.49%. 74.29%.
49.93%7#11 52.33%.

2.4 EHAETEEIEN

K (NHL),SO, 5 B EERE 75 400 “CREHE 2 h )77
PIRNBER T, HSOKETHR MR Niv Mg, Fe
T Cu B AR, 251 WK 4.

MK 4 TTEH, Ni. Mg fil Cu & R IT IRk
HS TR A e T, IR 1 h i, R
KoK 82.43% 49.13%FH1 75.26%, H.FtiiR Hi i (7]
gk, B HAEBUA K. Fe IR H AT URIT
B I TR A K T RO, R IR 1 h B, Fe
(32 R B Kl 51.16%,  FLBHIR H I ) 4k SE 4B K,
BHEAW M, XA 8RN Fe B K
NHy[Fe3(SO4),(OH)g | UTTERE AN JEW , 18 B H 261
N B, B Y 1 he

2.5 RARRREHFEN
H4(NH,), SO, S5-I 400 CHibE2 h (197



F22 %S Xt A5

i PR B % o0 B s B P AT <2 1523

JEINGER T, M-I o R . &5 B
I AT R IR R Niv Mg, Fe Al Cu
B AR RN .

85 —
m—///k——-
75} v v
N -
3 70 y
s "— N1
e 65F '—g/[u
£z . Mg
S 60} +—Fe
Q
—
55}
w—?/4£:=*==i::::::
45}

05 10 15 20 25 30
Leaching time/h
4 IR R AR

Fig. 4 Effect of leaching time on leaching rate
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Fig. 5 Effect of total ammonia concentration on leaching rate
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Fig. 7 SEM image and EDS spectra of roasted ore: (a) SEM image; (b) EDS spectrum of pot 1 in Fig. 7(a); (¢) EDS spectrum of

pot 2 in Fig. 7(a); (d) EDS spectrum of pot 3 in Fig. 7(a)
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Fig. 8 SEM image of leaching residue (a) and EDS spectrum of surface scanning (b)
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