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Table 1 Chemical composition of raw materials ( %, mass fraction )

SR Sio, ALO, Ca0 Fe,0, TiO, S0, MgO K,O P,0, Na,0
il 72.90 9.34 2.88 3.45 0.77 0.35 2.13 434 0.23 0.44
KR 20.89 4.78 63.99 3.47 — 2.03 3.56 — — 0.59
Wk 28.98 14.34 39.80 1.42 1.78 2.56 7.13 0.45 0.02 0.39
YRR 47.98 36.45 5.92 4.56 1.56 0.98 0.91 0.65 0.45 0.32

HRLGE R R, AR R S95 B
I BRI 1#HRA R a5 K . S95
WM 112 IR 24 IR AR, R AT Bk
TF A 5 50 19 D500 mm x 500 mm 3256 FH ER BEHL XS
VR 24 TR G oRLEA T RE ARY S, ISP A] 224 30 min, 15

@) 14— s958 ¥ _
| RS ABER
- R E AR |
/
10 ;o

Iy 341 1%

0.1 1 10
AR/ um

Fl 1

100 1000

Fig. 1

3) #% GB/T 50080—2016 (@ iR & +HEE& W
PERE Gy kbR e ) MR B+ A PHIE B I
JEA RO PR YR A . 4% GB/T
50081—2019 (JREE W H 2k ek ue Jr sk brife )
HRRILAE 17 T R . RPN TSR R, it
PR 100 mm B 37 F 1. 4% GB/T 50082—2024
CTR B8 A AP e AT 2P BB B0 7 I A ) PR
SERPUK BB IREGEYINEEL), PLEE T3Bi5E
RIS (R L), WA Ee . DU IR R 12 i 56 |
LRI (PR %) IATR 8+ Pt 9. I
BTBE. PURIEE ) . PUBRIR R AZ hpE . Bt
Bk
1.3 RKIEEELE
FEJb R Pl S PR AR 7= FH AR RITR B 4 i
FU ARt T R iR . AR R 1Y KHE
GERRWI(R2), 124 BT AR A B A RE
58

PR R AR SB AR, LRI
755 m’/kg 1730 m’/kg, HiEE /MR LA 1,

2) Fie B b [ A A RHE A 2 VAR BR UE T/ICBME
194—2022 (EEAE ST WBER) BUER 7%, DI
W R AN 5B RH T sh B e R m e 5L

®) 1o L— 9588} _
- - AR EABON
g0 L= 2T S LB /’
< /
=S 60
&
i n
B 40
20
0F
0.01 0.1 1 10 100 1000
AR/ um

WA ZEB AR M i (a) for oA s (b) R

Particle size distribution of copper tailings composite admixture : (a) Differential distribution; (b) Cumulative distribution
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Table 2 Results of preliminary experiments
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Table 3 Batching proportion ( kg/m’)
Al 7K MR vk 1 24K} K il aF HRmsH
FEAEH 220 86 54 — — 175 792 1050 7.95
1k 200 86 — 74 — 175 792 1050 7.95
24 FHA 200 86 — — 74 175 792 1050 7.95
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Table 4 Basic properties of copper-tailings-based ultrafine

composite admixtures
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Table 5 Influence of copper-tailings-based ultrafine

composite admixtures on workability of concrete
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Fig. 2 The impact of copper-tailings-based ultrafine composite

admixtures on compressive strength of concrete
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Table 6 The impact of copper tailings composite admixture on durability of concrete
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Table 7 Production cost of copper-tailings-based ultrafine

composite admixture
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Performance and Application of Ultrafine Composite Admixture Based on Copper
Tailings

Huang Wenhui', Yin Shaoning”, Wang Kun’
(1. Technical Supervision & Research Center for China Building Materials Industry, Beijing 100024, China; 2. Institute
of Technical Information for Building Materials Industry, Beijing 100024, China)

Abstract: To achieve large-scale and high-value utilization of copper tailings, copper tailings were compounded with mineral powder
and fly ash, and then ground by an ultra-fine ball mill with special grinding media to obtain copper-tailings-based ultrafine composite
admixtures with specific surface areas of 755 m’/kg and 730 m’/kg, respectively. Basic properties of these admixtures and their effects
on workability, mechanical properties and durability of concrete were studied. Results showed that compared with conventional fineness
S95 mineral powder, flow ratio of copper-tailings-based ultrafine composite admixtures was slightly lower, but they had higher early
activity. 7-day activity index was increased by 10% and 7%, respectively, and 28-day activity index was slightly lower than that of
S95 mineral powder. Addition of fly ash can improve flow ratio and 28-day activity index. In C30 grade concrete, copper-tailings-based
ultrafine composite admixtures can completely replace original slag powder in mix proportion and further reduce cement dosage by
20 kg. Compressive strength of the concrete showed an increasing trend. Impermeability, chloride ion penetration resistance, carbonation
resistance, sulfate resistance and freeze-thaw resistance of the concrete were all improved. This study provided an effective approach and
theoretical support for high-value-added resource utilization of copper tailings.
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