Total 200
No.4 2026

/o T A

COPPER ENGINEERING

A 2003
2026 474 41

R 5 &R S AR AT

mw owm,E LR F.E W,.EF
(LR FERFRZEARAT, LT B E 330096)

T %, E4F

E: IR R L R ELR AR, TEE TR R T 5 B 2 SRR DT . SR X BHPOL(XRE), BOLREE M L
XIEATH (XRD) BA, X R (A 2f 2103 ORLRE I AT . ARSI T /00T, YRGE T A R At 0 B A2 Sty 2 s | AR | 4%
JE WK TR RE RS R . ZRRI], S B A RS Ik 30%, MUI, Bkt Y 03 P RE AN M AR B e, T e
TR T MR AT 9 F35 AR o, SRR T SRR T T 4 B S S A B FT AT, T ML L s e AR TR A TR

KRR WA BHIRLAIA; BIIEE G4 J12A1ne s g ke

doi: 10.3969/j.issn.1009-3842.2026.04.006

HE 4SS TF811; TF804.4 X EkFRIRAY: A XE4HS: 1009-3842(2026)04-0049-08

A BT MY A EE OB, B2 I TAL
L BN N AN /O 78
UEAER, FRE AR R, TR B 4Rk,
R TERRUBR AR, [ A TR i
B HRGETE, TR BRI A Rk 3L L
i AR LA, (A SRR o, K
oM R HEAT TR, AOUE R 14t AET
EL, I FLY5 ™, (6B A7 72 SRR .
I, X RO TEE A, WA A HE, b
ARSI R, HER K R, TR IR RS
B IR R R, 3 CE R

UTAFSR, b F o AT LR A AT T
KEHRR, SL5HNEET RIAGREEEE" . 56
—, (ISR AT P A A 4 A AR A (EL Y
wRors B, KSR T s SRR, Db
Pl SRAEIERRE; 5 =, FHd R HEAT IR, yRkb
777 TR MR ARSI 5 2R DU, A R T FE
R DXHEAT AT B, FRAELARLY), DRIPERIE . KT,
HATIE A5 BT 2325 MU HIBOR I AT AR AN A
BR. U Ras NI AF I, R, AT AR
KA AL . FHETHAR AR .

17 8 5 A (L i g 21 S A AR i AR ) S al
AFRAEAT (04 T 1RV R 4 1) 1 FH 4 v P BB 7 JE Al
B, SRIOSERD ek S A PR, 2 BORHE

RS EEE: 2025-08-29; fEITHHA: 2026-01-13

BE RS, M E AL PG EI S 208 T v
FMRG, JBT—FINRerE I NG A . SAER
. TR S . WIERD I . W TR S5 Y B
JEARHFREL, B A2 A AR T4 g 2 i B
Tiif S e R, RIS B €0 o L R AT 4
PRAME [ A, SRR, iR
BAGE FH TR e e (R A M T BT L VAR A
BB B, [REF B RAFHRERE ), &7
VLA SHRIGIR) . KA 6 A 655 KNG
A, SR R AT

i BT B A A $E SiO,. ALO,. K0, CaO,
Fe,0,%, AN EE A, ~bk KAa%, Hip
A1 E B R TE 50% L E, DRI AR B AT A B R A
MTFHls A A ST . HRA% KR HT
Tl AT A, DR REEER B A e se b Rk, il
B 1N 3 A PR I 2 o SRR 0 N 3 A 0 A A )
(JGIT 463—2014) 4Tl AR, SR W4 B 1
Tl s THNGE AT, LIKIR A BEEER R, il 25 10 T8
BU A Ao P R 2 CRESRRE KBS A ) (JO/T
507—2012) B3R, Bl R Gtk )E T—f G AR
M, A FH A FCBE A R SR B R it ek B 1) 20
SR, DR BRAA RS | Ao, B
JER AR, RS IR . S EACR RS TR
JELHE RIS AT RRATR T S 5 5 AR ) S bl A

ELWMA: SEERA LR - FEER AR AMN L AR H (20243BCES1109)
EERN: WE(1996—), B, {THEmEa A, i+, TR, §F5807m. BEREZESF, E-mail: 157111852@qq.com; MAF1EH

T4, TR, E-mail: qywang2021@qq.com

49



Total 200

ook TR

S5 200 1

B S R T 46 8 A B TP
RS R R0 A DB L A B 45 RS,
A R VR X A 25 3 PRI |
WK T G PERE O R

1 % R

1.1 EWERSEE

SO FEFORMEE . BT, BUH VL LR
WAL R AR AR, WA T4
LA RIABRA ], Si0, & >99%; ARG,
A BRI TARAR, M54 FUCHEM 854;
BT, AT R EFHAAMERH A BRA R, S
'V 688,

SEH AL AR AL AT BB PENL, ZJR-10LHY, G
By IR e B A R A R A B RS R AL,
400 mm x 400 mm %Y, SEM T 5 WAL THU) 4275
FFIIEHL, 400 mm x 400 mm %, SEM T BE WAL T
BB A= = F s IEL, T8 AL, sk FETT PafE T
HJ A7 BRI . DKN412C R, H 7K Yamato
ONFEVEE,

1.2 LIEEiE

B 2 A A il T 2B R L R, B
Je, H% Ry FRE EURLANRORE, A BUR . $5E
F IR R B 24T BB HL, R8I A L
B, LL50 o/min 55350 PE S min, MEYIENE S5,
SRIGHHR A LRkl & TR T, FHE 2 L
t, fEES, DL40 Hz AR SIIR R R 5 min, Y
J& , KA ER RIS, BT 80 “CHLAR Hh [#1k 24 h.
Ak 5 oAb a4l . UIRIAL S, 28 sbr it

[Coer ] o] |
I

wag | | s |

s

TiliR
y

B

Y
| mame (o] mamal |« e |

| i 1] ] b |
L B oA 4 TR

Fig. 1 Process flow diagram for preparation of anti-corrosion

s

composite plates
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Table 1 Formula table of plates (%)

4o MRS A%ED A%k R 1Bl Whg

i1 0.0 72.8 20.0 0.2 7.0
B2 100 65.4 17.4 0.2 7.0
fii/73 200 58.1 14.7 0.2 7.0
fii /74 300 50.8 12.0 0.2 7.0
fii/s 350 47.1 10.7 0.2 7.0
EJ6  40.0 435 9.3 0.2 7.0
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Table 2 Main chemical components of copper tailings ( %,
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it 6320 1270 756 621 610 200 1.13
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Fig. 3 Particle size distribution of copper tailing
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Fig. 4 XRD pattern of copper tailings
2.2 SEEN RMEX A S iR E
25 55 SR A AR AR S O A T R
I BRI AE A N RE AR A2 Y B K A S B

45

o
S

25 il 5% % /MPa

w
(=]
T

25F

0 10 20 30 40
AN/ %

5 AT RN o AR 25 i B2 4 5

Fig. 5 Effects of copper tailings addition amount on flexural

strength of plates
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Fig. 6 Effects of addition amount of copper tailings on

compressive strength of plates
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Fig. 7 Effects of addition amount of copper tailings on density of plates
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absorption of plates
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Fig. 10  Effects of addition amount of copper tailings on flexural

strength loss rate of plates
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1L SRS 30% WA (a) BRIZHTFI(b) BRIZS RS IR I, (o) FRIZHTAI(d) BRIR )5 1Y SEM [#]
Fig. 11 Photographs and SEM images of a plate containing 30% copper tailings (a, ¢) before and (b, d) after acid leaching
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Fig. 12 Photographs and SEM images of a plate containing 40% copper tailings (a, c¢) before and (b, d) after acid leaching
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Preparation and Performance Research of High-Strength Anti-Corrosion
Composite Plates Using Copper Tailings

Yu Jin, Li An, Tu Yu, Gao Yang, Zhang Ning, Li Bingrong, Wang Quanyong
(Jiangxi Copper Technology Research Institute Co., Ltd., Nanchang 330096, China)

Abstract: In order to explore new pathways for large-scale and value-added utilization of copper tailings, this study utilized copper tailings
to prepare anti-corrosion composite plates. Chemical composition, particle size and phase structure of copper tailings were analyzed by X-ray
fluorescence (XRF), laser particle size analysis and X-ray diffraction (XRD). Influence of copper tailings addition on bending strength,
compressive strength, density, water absorption, and corrosion resistance of anti-corrosion composite plates was investigated. Results
indicated that the maximum incorporation level of copper tailings was 30%. At this point, mechanical properties or corrosion resistance
of anti-corrosion composite plates did not show a significant decrease, meeting anti-corrosion and load-bearing requirements for floors
in hydrometallurgical workshops. This demonstrated the feasibility of using copper tailings to prepare anti-corrosion composite plates,
providing a new idea for large-scale and value-added consumption and utilization of copper tailings.

Key words: copper tailing; comprehensive utilization of resource; anti-corrosion composite plate; mechanical property; corrosion
resistance
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