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Table 1 X-ray fluorescence spectrum analysis of copper tailings
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Fig.1 Occurrence state of sulfur in copper tailings

12 EBHE

Z LRI i e AR B ] o TR DL IAT 2. T S A
BT AT I WG R 45 5 1 7 AU A I A T Ak B, M
B REO b A A R AR R o0, FEAS T i A5 2
FLAR L B e A kB0 5 B 20K, (B R AT i s A AL

Yy ok AL A 2 FL AR I B R ARG 5 i EEOK,
s EUN IS H B AR i R T SiC, Kt pL
T A e il 68 e R R A R SiC SR 5 e I A
SEAALIE, SRR A KA CO, RMIE LR i B,
Wt 5 52 IO S 4 2  JBR, I PN T i g n, Bl
SRR TR, TR B 215 5E 1 FLBRZ5 44



5 2 ]

Bt 55w AT 5 2 FLR B AR S L FLAS R REBIE S - 93 -

B mi i A, 80 B | REROE . &8
7 SiC 4% FL AN A B3 453 P BRI AL A, B A R 4 A
FERORS T 8y 22 £L W e A RH B IRk 4 B 4 2, S B 20
SCAEIG TN B AR, [R) I A A BB Al D 2 AL
(RS E NP Py gl N 2= o (SR I (o W

BEAPRHBE UM 2 1 A A, A2 U R 10 A R AL K
0, BRI 5 B A7 I | BT FTHL BSOS e
HEATRE R, 8 AU A6 I 22 FL AR il B 88 ARk B8 BT 1 i R
FIFR B L, S R Tl CT X S LA 18 T il £ 1
Z LI % N AL B A M E AT A

Jo B 91 4k 2
iR
BIERRE
F AR A
o i 8 AR
L I T
H2 SRR
Fig.2 Test flow chart
2 FLBRERRSHEN
% .
21 ?}ﬁﬁiiﬂsﬁﬁ";‘:% g 3000 27 L g/tIER™
R 500
. e REETEZ 200
211 FRBEHREE BK202 56
SR 6 2 R o BT )
e )8+ A 0 BRI . 15 0 A+ | Smin | XR
R4 35 1390 B = 4 5 K B8 \ R 100
SRR P IR 7, FCR R R R 2, 5 I T
o R I 24 LR 3, S 4 L FE 20 RS | an
i o S AL, e DR P A1 70 4 8 4 CEmin s
8 7 P B SR F ., 28 Y WOHELE P A i, R T T oy
W& BRI E 1.15%, B 723N 71.52%, HAS BK202 28
BB A 2 22.59%, Bt I Wi 5 Oy 81.22%, et — 4 Hikl
W R B B Bk B8 K T 60%, BT B Bk I 000
th \ MR 100
B \ wEA 10
21.2 WGBS \ BK202 14
. , I = \ __Hgn
ﬂé}zﬁ%ﬁ%ﬁ&, lﬁ—ixﬁﬁgﬁ"'@ﬁﬁﬁgﬁﬁgg?{# \\'W
6 FE 6 T B B A7 IR . SR SLon 85 b5 HE 8 4 L. -
B TR HE N 20%, TS5 R 4. SHLERE Ry

I GIBO R il i e 73 Y (A9 =X I SR o s D 29 5 J VA
SRR 0.4 THY, B G B T A& Bl BR{E £

B3 i LB S g R
Fig.3 Test flow of flotation desulfurization



© 94 - TR 5 2024 4
F 2 TRENIE LI AR 1% F 3 R PE AE EA AE RA A 1%
Table 2 Test results of flotation desulfurization Table 3 Suitable chemical composition of foamed ceramics
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Fig. 4 Test results of magnetic separation desulfurization
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Fig. 8 Three—dimensional renderings of porous ceramic materials
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Fig. 9 Three—dimensional pore distribution of porous ceramics
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Fig. 10 connected/closed pore distribution of porous ceramics
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Fig. 11 Ball-stick model diagram of porous ceramic pore structure
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Table 5 Pore Distribution Data Sheet of Porous Ceramics
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Preparation of Porous Ceramic Materials from High-Sulfur Copper Tailings and
Its Pore Structure Properties

LI Weiguang', LIN Ronggi’, SONG Houbin?, LI Yong', YANG Hao’, ZHANG Yanping’, XU Haibo’

1. Mining and Metallurgy Technology Group Co., Ltd., Daxing 102628, Beijing, China;
2. Heilongjiang Zijin copper industry co., Itd., Qigihaer 161041, Heilongjiang, China

Abstract: The porous ceramics was preparated using high-sulfur copper-tailings as the main raw material. Firstly,
flotation and magnetic separation desulfurization were carried out on the tailings to reduce the total sulfur content from
6.40% to 0.69%. The effects of raw material ratio, grinding time, and foaming agent dosage on the apparent density and
compressive strength of porous ceramic materials were studied through conditional experiments. When the amount of
desulfurization copper tailings was 60%, the amount of potassium feldspar was 20%, the amount of sodium feldspar was
15%, the amount of silicon micro powder was 5%, the amount of foaming agent SiC was 0.3%, and the grinding time was
40 minutes, the performance of porous ceramics was the best. The apparent density was 412 kg/m’, and the compressive
strength was 2.94 MPa. The pore structure of porous ceramics was analyzed using industrial CT, and the total porosity of
porous ceramics was 56.93%, with a closed porosity of up to 56.51%, The average throat length was 1 357.1 p m. It has
high sealing performance, providing excellent insulation and thermal insulation performance for porous ceramics.
Keywords: high-sulfur copper tailings; porous ceramics; insulation ceramics; pore structure
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