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Table 1 Main compositions of leaching residue of high nickel matte %
A Ni Cu Co Fe S Au* Ag” Pt* Pd*
S 5~9 43 ~53 <0.15 1.1~1.5 20 ~24 4.1~5.2 350 ~440 2~3 2~3
T BR g/t
®2 URIERRBR A T 20
Table 2 Main composition of leaching residue of representive high nickel matte %
)i%in Ni Cu Fe Co S Au” Ag* Pt” Pd* [0) Vv Ti
E 7.64 53.12 1.25 0.12 21. 86 4.64 372 2.51 2.43 22.3 0.02 0.02
T4y Ba Ca Na Mg Al Si Se K Pb As Cr Sr
ey 4.60 0.17 1.23 0.22 0.20 0.56 0.03 0. 05 0.02 0.08 0.01 0.02
= B g/t,
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Table 3 Main compositions of residue after copper leaching %
% Ni Cu Au*® Ag* P* Pd*
e 18 ~23 7~11 16 ~21 700 ~ 1550 7.9~9.5 7.9~9.5

T = BN g/t
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Table 4 Main compositions of noble metal residue
%

%an Cu Ni Au” Ag* Pt* Pd*
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Fig.1 Flow sheet for metallurgical process of leaching residue of high nickel matte

2.3 HARERERHEIZHFEREZ

1) R PR TR AR AR, R BRI U
BRE R, A A 8% UL b — 5 T, KA R ER
B R G 5 B0 B 73 1 DR X, o FEL i

AN 3 73— 5T, D9 1 BDSCBR 5 R R 5 B A A
L BUG TR0IR [l B4R R 4, 38 K T 1A 2R TR i B 14
i

2)) Il A 4 TR A 6% e Ak BRI VA A AR A



2023 4E 10 A4 5 1

BN 5 B REAE = BRAE R LR AR HRAE
I BE 2255 R, FLE D He 18 HS I 28 R I gk adE A
VW, e SRR TR

3) N T HERRR R IRV AN BT P Al e
AR B BRI, O 7™ B BR AR HE HH R R 54
R FE T R B Ak, H A4 K& TDS ( Total
Dissolved Solids, B A E ) & & 160 ~200 ¢/L 11
JEK , [ 30 B AR R 4 Lt ™ A K TDS 5
40 ~60 g/L BRI s S il K B 19
BRI, AN B IR 2% T H3G A T ER
PRIRUBS

3 mERGR SRS T2 R Tl

SR
3.1 #AERHBRESERIHEDERESE

TEIMAWECE R -—Bn iz th Ty E i
INFR IR T, 300 R R R 5 B 22 8] 5% ) 22
S AR R VR 28 RN R PE B e R IR R I BE R
P, (R f R R BB i B 0 AV T, D TR AV i 7
RS,

EESR B ERERE T2 RAEME 2 U,
BB IR S R PR AR IR AR R IR A S i
SRR VR R B TR S T R K S A e R
BOEHE FH s R A28 S EAAR 325 A% A hn Hs 42 v ik
TTIER M, RV EAANTEEINS S, T8%
B HER B AR ) 5 R R B R A 1 S v A R
SV WP A e U AR R HEA T S B RN, T Y
BRI R B R PR TR AV VR, VR ) S A
B AL ER e A R, AT SEEVER 1 BE BRI 5 B S R
IR AT R, [F B B IR LSS 58 e T
fR R R, 3 R B A (1) ~ (6) 77

4Ni,S, +9CuSO, +8H,0 =
Cu,S, +9NiS +3NiS0, +8H,S0, (1)
CuSO, + NiS =NiS0, + CuS | (2)

OERAE . EERRIR I SRS E R T =79 -
NiS + H,S0, =NiSO, + H,S 1 (3)
Ni,S, +3CuS0,=3NiS0, + Cu,S +CuS | (4)
FeS + H,S0, =FeS0, + H,S 1 (5)
H,S + CuSO, =H,S0, + CuS | (6)

m KR

PR

(GEHEELZER])
ZiE
TRk it
Bk 5
¢-STERATES )

B2 miiR s RR S TR
Fig.2 Flow sheet for hot acid presussure leaching

process of leaching residue of high nickel matte
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Table 5 Main compositions of representive leaching residue and solution after hot acid pressure leaching

L Ni Cu Fe Co S Au* Ag* Pt* Pd* H,S80,
B % 0.95 65. 41 0.14 0.10 22.47 4.21 345 2.21 2.01 —
B/ (g L) 44.21 6. 04 5.64 0.003 — <0.1 <0.5 <0.1 <0.1 33.39
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Table 6 Main composition of representive precious
metals-bearing residue after oxygen

pressure leaching %

% Ni Cu Fe Au” Ag” Pt* Pd*
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Fig.3 Flow sheet for oxygen presussure leaching

process of leaching residue after copper extraction
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Fig.4 Flow sheet for resource utilization of sodium sulfate wastewater
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Abstract: High nickel matte is an important intermediate product in the nickel metallurgical process. By using
nickel matte, nickel products such as ferronickel, electrolytic nickel and nickel sulfate can be mutually transformed
and balanced in the market, which is of great significance for the steady development of nickel industry. A large
number of leaching residues containing nickel, copper, cobalt, gold, silver, platinum, palladium and other
precious metals are produced from high matte nickel after nickel hydrometallurgical extraction, which has great
comprehensive utilization value. Researchers have solved the key technologies of separation and extraction of
valuable components of high nickel matte leaching residue, and realized the development of the enterprise from the
original single electrolytic nickel production workshop to an industrial park for comprehensive recovery of nickel,
copper, cobalt and precious metals such as gold, silver, platinum and palladium. In recent years, driven by the
increasingly strict environmental protection policies and the low-carbon transformation of metallurgical process,
technologies such as hot acid pressure leaching for nickel reduction in residues, oxygen pressure leaching instead of
rotary kiln roasting to treat the residues after copper extraction, and resource utilization of sodium sulfate wastewater
are further proposed to optimize and upgrade the existing process and improve the quality and efficiency. This paper
mainly introduces the current situation of the metallurgical process of high nickel matte leaching residue, analyzes
the existing problems, expounds the latest progress of the improved process, metallurgical principle and industrial
practice, and provides reference for relevant enterprises.

Key words: high nickel matte; leaching residue; hot acid pressure leaching; oxygen pressure leaching; extraction

and separation of metals; sodium sulfate; wastewater treatment; resource utilization



