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Table 1  Analysis results of main elements of raw ore
Ni Co Cr Fe S Si0, MgO AlO4 P

084 0.16 271 12.08 0.09 40.21 10.17 9.26 0.016
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Table 2 Quantitative test results of mineral composition of raw ore
<87 v A7/R T & T/ 7R TR C7S e BB L IR KA P &l
8.26 6.92 2.80 0.16 26.39 39.06 13.60 1.39 1.42 100.00
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Table 3 Balanced distribution of nickel and cobalt

p_— - 5‘:@/% ﬁﬁ R/%

Ni Co Ni Co

D 18.12  0.05 0.027 1.1 3.13
WD 9.92  0.03 0.031 037 1.97
G A0 280  0.09 0.048 031 0.86
i 2639  0.10 0.051  3.35 8.62
MiHARIREESE 4277 178 0312 94.86  85.42
&Gt 100.00  0.80 0.156 100.00  100.00

a. £1HiF 5 BSE [
i AR 4T B85 48 f1 (Crandallite) AR ARG
(Hematite) £ & 1R ZH &, FROICAZ 0 (1B ER

\ /'
AR

100 um

c. BB SOL T RDRR B B4

1
Fig.1

b, b

Ba S FRE E ) (B 1) o RS S AT S
BA, AgEthat, gEkmg)s s ham,
SRR S, R A, AN T 0.01 mm.
BRARA kAR A R, —MEAE 0.10~0.30 mm
Z 0] o BRI AT R B Befl, 2 4E 0.15~0.5 mm.
WA R WA SR ), R DL IR B 1)
TERAFAE T Ba it TR 9, /N 2 W A7 T Tk
W R

2 B EWHE

AT R R 3 D o BEOIR S AR 3, A7 AE R
Rt BRIRER Y, R YR S AR R
ZiAE RIE BRI YR Gk, T, BB
SR AL A 2 A P S R AT RS S AE
I T I, A5 S0 18 I R S e 22 5+

100 pm

spot —

BSE [R5 1 ph K P B 65
(Crandallite) Fl AR AR A AR AL AR, LAY
BRA™ (Limonite) B0 A, R0 FITEERIR

100 um

Ol W jo pot

d. £t 6% BSE B RREELT" (Magnetit

......

4% BSE X BB R B

Scanning electron microscope BSE and microscope reflection image



EER

2023 4F 2 FEAESF . BN TR EAR AR « 101 -
HEATIE A - Y E Ny 2.3 glem’® oAy, WA EIERTENE R

JSA 2 LA I ST s A R R 4

MR 4WTULE Y BB BB S5 AT
YT 2 JEHEARALE S glom® Zidh, ARAN 2L IR
B A8 A7 A T B TG 1, RO Tk 0

WEEAT 2.5, wTEIEWSEEH, K, X
FHE W] DIAT RO BUR BT AR L5 B it JBORS
T

JEA = ) R A AR I e 5 R LR S

%4 TEFYHTE

Table 4 Density of main minerals

LR B (grem™) IR} R/ (grem™) ) R/ (gem™)
P 49~51 B TR L) 22~24 Fid 25~26
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Table 5 Specific magnetic susceptibility of main minerals
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Table 6 Research results of the classification and classification of cyclones
R % /0

e O 4 The % mi L% [ /%

R FeEL% Ni Co Cr Fe Ni Co Cr Fe
b 63.29 1.03 0.216 0.55 5.34 77.01 83.99 12.89 28.22
Ui 36.71 0.52 0.071 6.41 23.42 22.99 16.01 87.11 71.78
A 100.00 0.85 0.16 2.70 11.98 100.00 100.00 100.00 100.00
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Fig.4 Re-election and return to the team research process

®7 ERVAAFZIELER

Table 7 Results of re-election test

20 2% /0,
7 A R fAl7 /% Ni Co s Cr Fe Ni éfikq&?/éor Fe
HIENEN 28.25 0.13 0.031 18.64 43.18 7.00 12.33 82.19 52.08
PR 31.79 0.63 0.089 1.93 17.02 38.17 39.84 9.58 23.10
WRE R 39.96 0.72 0.085 1.32 14.55 54.83 47.83 8.23 24.82
i 100.00 0.52 0.071 6.41 23.42 100.00 100.00 100.00 100.00
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Fig.5 Test process of weak magnetic separation of chromium
and iron
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Table 8 Test results of weak magnetic separation of
chromium and iron

MR Peh RN, A% R R %
T 42 TR % Cr Fe Cr Fe
Bk 4126 219 63.19 485 60.35

0.15 BEORE 58.74  30.16 29.16 95.15 39.65
WIEREE™ 100.00 18.62 43.20 100.00 100.00
Bk 4329 238 6293 552  62.90

0.25 RS 56.71  31.09 28.34 94.48 37.10
WIEREET 100.00 18.66 43.31 100.00 100.00
BT 4774 264 62.16 6.76  68.63

0.30 R 5226 3326 2595 9324 3137
EIERGET 100.00  18.64 43.24 100.00 100.00
BRAEN 52.16 396 61.23 11.09 73.68

0.45 RS 47.84  34.61 23.85 8891 26.32
EIEFEDT 100.00  18.62 43.35 100.00 100.00
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Table 9 Test results of the whole process

ST E—

S A Fh P /% [P /%

DR % Ni Co Cr Fe Ni Co Cr Fe
R 5.42 0.17 0.073 33.35 28.67 1.09 2.40 67.21 12.77
BoRE 495 0.11 0.021 2.32 62.82 0.64 0.63 427 25.57
B 89.63 0.93 0.18 0.86 8.37 98.27 96.97 28.52 61.66

J A 100.00 0.85 0.16 2.69 12.16 100.00 100.00 100.00 100.00
FT 10 SRR
Table 10  Statistical results of production indicators
[m ey 2% /0

- . % WAL/ % A /%

BRLLEER TR Ni Co Cr Fe Ni Co Cr Fe
EeXEN 6.34 0.21 0.084 32.13 31.26 1.44 2.92 62.62 13.25
BRE 5.91 0.15 0.031 2.91 61.94 0.96 1.00 5.28 24.48
B 87.75 1.03 0.20 1.19 10.61 97.60 96.08 32.10 62.27

J5H 100.00 0.93 0.18 3.25 14.95 100.00 100.00 100.00 100.00
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Application Advantages and Problems of Zinc Oxide Desulfurization
Technology in Zinc Smelting Exhaust Gas Treatment

Huang Yanwei', Liu Jun®
(1.Xinyang University, School of Science and Technology, Xinyang, Henan, China; 2.Institute of Mineral
Processing and Biometallurgy, Henan Rock-Mineral Testing Center, Zhengzhou, Henan, China)

Abstract: With the continuous strict environmental protection requirements in our country and the fierce
competition of zinc smelting enterprises, a reasonable and economical choice of tail gas desulfurization
system can greatly enhance the competitiveness of enterprises in the market. This article compares zinc oxide
desulfurization with conventional desulfurization technology, systematically analyzes the advantages of zinc
oxide desulfurization technology in zinc smelting, points out its problems in actual production, and proposes
solutions. The paper provides certain theoretical and practical guidance for zinc oxide desulfurization
technology application in zinc smelting enterprises.
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Comprehensive Utilization Research and Application of
a Foreign Nickel-Cobalt Ore

Sun Aihui', Zou Jianjian®
(1.Ramu Nico Management (MCC) Limited, Beijing, China; 2.Institute of Resource Comprehensive
Utilization, Guangdong Academy of Sciences, State Key Laboratory of Separation and Comprehensive
Utilization of Rare Metals, Guangzhou, Guangdong, China)

Abstract: Aiming at a forelgn nickel-cobalt ore resource, based on the identification of the nature of the ore,
the process flow of “raw ore scrubblng cyclone class1ﬁcat10n-sp1ral roughing-shaking table selection-
magnetic separation and iron removal” is adopted. For many years of production and application of the
process flow, when the grades of nickel, cobalt, and ferrochromium of the raw ore are 0.93%, 0.18%, 3.25%,
and 14.95%, respectively, the nickel and cobalt recovery rates of light minerals reach 97.60% and 96.08%,
respectively, and the chromium content is only 1.19%, which creates favorable conditions for the subsequent
wet recovery of nickel and cobalt. At the same time, a chromium concentrate with a chromium grade of
32.13% and a recovery rate of 62.62%, an iron concentrate with an iron grade of 61.94% and an iron
recovery rate of 24.48% were obtained, realizing the comprehensive recycling and utilization of this nickel-
cobalt ore resource.

Keywords: Nickel; Cobalt; Chromite; Magnetite; Magnetic separation; Gravity separation
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