539 % A4
2025 48

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 39 No. 4
Aug. 2025

SRR 4 R BT RS, 55, HT R A R A S B R IR R[] A (i 4% ,2025,39(4) <31 - 35.

LU Jinzhong, QIU Huaping,GUI Chunkai,et al. Application of a novel composite smelting furnace in pyrometallurgical pro-

cessing of nickel-containing solid waste[ J]. Nonferrous Metallurgical Equipment,2025,39(4) :31 -35.

A S BRI S R BE N %8 kR R H

A, RAP? LI, Fhpeig!
(1. PEBEFE TR AAMRAE, b7 100038; 2. 7 &K HRAAARNE, )& %M 545801)

[ T MEA QR T A R, 55 P 94k B B -5 358 AR P O EE 2R, RS JGRIG IR T 2L
AL PR B P A7 AR ) ISR AN S AF R R, ASBIESE 5 AR TT R — LU LA 45 T o 0 D D 6 A1
B2 T o 00 B BRI R 25 — B R, S BB B A A 2B, O 4w v Ni L Cu, Co A5 4 Ja A IRDIC €
i T R AL i R S R LA BCHE A oMb B2 o B P R R E AT TR S A, T H T 2025
A2 ARBORO™, Zid — R ANKA I, CIE 8 i o8 80 T 2Pl SR MR R, I 1
R ST IR 0. 25% ZE A ISR AR . B RS G MR AP ) DA 0 4R T T 3 R PR AR BRASCR S B T A A
G B A R R, HE S TSR R BRI A B R Y SR S TR

[K88IA ] SHRIEEE; Bl Sl m el PR, TS e b PR IH AL b

[HES>ZES] X758; TF815 [ XEkFRER] A
DOI:10. 19611/j. enki. cnl11-2919/tg. 2025. 04. 003

il

0 &

S IR VRl PP R R S B AT R A R
FE A RN TE 2R . it REIRASAADRE 7™ AR AR
PEERTA I , SRR AR TR &% (0 I A 5% AT A th iy 3
R | L AL~ AR RSB RE TR Il , S B TR RE TR Il
S (A = B IRk e MG, e B o R
T RETRAR DG DGR 4 i 2, O 4TS AN 5 SRof
AWK B & R ST IR A I A, Hpt AR b
PRI, 5 B B U A IS oA A 3 A

R T RIS B N T AR A B 3
FORHEBORE 5 ™ i (k) I T AR B 7= A 35
BRIGUEAF F R R AR AR LA B B B i T 2
AP A R R, SR TR TR SR I, 2
SRR R RSB TIIE . [, D SR B A

[XEHS] 1003 -8884(2025)04 —0031 - 05

B, RGBT IR 250 E
1 SREEEZWRSRIRR ST

A R E R R BRI 3 2. O
BEAT AV AR ™ i R e Ak 3 7= A i 5 U ; QBT fig
TR B = R B 7 AR G B BRI T R S S R
AR SRR H e A R T O A g iR
PR FErh, 2% e 2 BRI & SR8 B S B
1.1 FEER

B RS W e o A L 1Y) o UL A L B TS
e RELG SR AR 7 i R B A R b AR R
T A R IRUREREL A R T LA B R AR A B
PIRAAEE Yk, B BBk e F A
i, FENYR AN R R 1,

R A EE RN W2,

=1 FTERBEAS
Table 1 Main raw materials and compositions wit%
%y Ni Cu Fe Co S Sio, Ca0 MgO
Piabicy 0.24 0.28 24.5 0.15 1.05 28.2 10.3 6. 87
V5 12.56 3.03 8.68 0.59 6. 88 7.89 8.45 3.83
2N 2.77 2.07 27. 41 0.12 18.99 20. 67 5.33 15.54
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Table 2 Main compositions of vulcanizer wt%
L% Fe S Si0, AL O, Ca0 MgO
ERE 1 30. 98 32.45 17. 83 1.92 4.47 0.73
TR 2 37. 12 35.96 10.99 1.78 1. 06 0.43
a°E — 18.17 — — 32.88 0.71
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Table 3 Main compositions of main components of typical ingredients into the furnace material wt%
)3 % Ni Cu Fe Co S Sio, Ca0 MgO
T 6. 89 2.73 26. 81 0. 46 8.25 14.96 2.95 5.72
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Table 4 Compositions of nickel matte wt%
A Ni Cu Co S #/i
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Table 5 Compositions of typical furnace slag wt%
%y Ni Cu Fe Co S Si0, Ca0 MgO AL O,
B 0.30 0.30 — 0.10 1.00 — — — —
P 1 0.25 0.29 24.71 0.11 1.09 28. 14 12.26 5.33 9.00
Pt 2 0.17 0.27 23. 11 0.10 0.94 28.87 10. 61 5.86 5.00
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Application of a novel composite smelting furnace in pyrometallurgical
processing of nickel-containing solid waste

LU Jinzhong', QIU Huaping®, GUI Chunkai’, SUN Xiaofeng'
(1. China ENFT Engineering Corporation, Beijing 100038 , China;
2. Guangxi Feinan Resource Utilization Co. , Ltd,Xiangzhou 545801, China)

Abstract; With the development of the non-ferrous metal industry, the treatment of nickel-containing
solid waste has become an important issue for resource recycling and environmental protection. Traditional
pyrometallurgical processes for treating nickel-containing solid waste suffer from low efficiency and poor
metal recovery rates. The study aims to develop a novel composite smelting furnace for the efficient
treatment of secondary resources such as nickel-containing solid waste and nickel-bearing slag, to achieve
stable production of nickel matte, and to enhance the recovery rates of valuable metals such as Ni, Cu,
and Co. Through optimization of process control, research on slag composition, and adjustment of slag
discharge operations, the smelting process has been tested and optimized. The project was completed and
put into production in February 2025. After a series of trial production adjustments, a mature and
complete process control technology system and operational model have been established, achieving an
advanced indicator of reducing the nickel content in slag to approximately 0.25% on average. The
application of the novel composite smelting furnace has significantly improved the treatment efficiency of
nickel-containing solid waste, realized efficient recovery of valuable metals, and promoted the innovation
and upgrading of technologies for processing nickel secondary resources.

Keywords: nickel-containing solid waste; novel composite smelting furnace; efficient recovery;

treatment of solid waste; electroplating sludge ; furnace slag; waste batteries o
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