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Table 1  Physical properties of tailings
A/ (5 o) B/ (gom ) ALBE/%
2.64 1.222 53.7
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Table 2 Analysis results of chemical composition of tailings
W4y Si0, ALO; K,0 (a0 Fe,0,
w/% 64.64 14.23 5.29 2.40 1.18 1.88
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Table 3  Mixture ratio of ore residue-based

cemented tailings backfill body
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Table 5 Effect of inorganic salt activator on strength

of cemented tailings backfill body

R B KR PKAE CUKOE AR ZERBOKA]
B/ % 66 13 9 9 3 0.5

ENGE Wk 2 B/ B8/ MPa
G BilE S % 3d 7d 28 d
Braliil 0.65 1.36 2.62
A-0.5 0.5 0.66 1.37 2.63
A-1.0  JKILEE 1.0 0.70 1.49 2.71
A-1.5 1.5 0.67 1.29 2.68
B-0.5 0.5 0.75 1.51 2.79
B-1.0 NaOH 1.0 0.73 1.54 2.75
B-1.5 1.5 0.70 1.62 2.64
C-1.0 1.0 0.72 1.48 2.82
C-2.0 Na,S0, 2.0 0.69 1.37 2.66
C-3.0 3.0 0.66 1.40 2.73
D-0.5 0.5 0.76 1.46 2.90
D-1.0 AL(SO,); 1.0 0.72 1.44 2.87
D-1.5 1.5 0.67 1.38 2.79
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Table 4 Designed dosage in activator test

WO K NaOH Na, SO, Al (S0,)5
0.5 0.5 1.0 0.5
Bt/ % 1.0 1.0 2.0 1.0
1.5 1.5 3.0 1.5
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Fig. 1  Effect of sodium silicate on strength

of cemented tailings backfill body
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Fig.2 Effect of NaOH on strength

of cemented tailings backfill body
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Fig.3  Effect of Na,SO, on strength
of cemented tailings backfill body
4) AL, (SO, ) 5 X 1D e &5 5t EL A 558 B2 1) 52 W
KAL) C—S—H IR T B HIOBUHE 2 AT e A

BHESF AL R4 TN T 320 VAR T (1 5 2R
R YN T AR BB bR T RE R = 8 A
TEMR 5 AR /KA SN T E , MR T e e AR )
EE{’B“S_”] .

AL (S0,); B8 1 Z DR KAL) 9 A
FESH ISR REE . — 7T, AL 3B 4t id A K
SR ANREAREE s 75— 7 1T, AL 45 4k ek 22 2 {2
AR, i L BEAS AL A, AT ™ A 22 AL
FLB ARG i T BT MR E FEAR

AL, (S0, ) 5 X RV, SEIR AR E R DL 4.
HE 4 BT, AL (SO, )5 B8 0.5 % i, 67 3L
TP IRE ST SRR 1) 5 JEE iy , T EL IR B 0T I S i P 484
KAR I

3 7 28
1 41/d

4 AL(S0,), X ERVE 45 FEIRMACR B RN
Fig.4 Effect of Al,(SO,); on strength of cemented
tailings backfill body

PA_EATFERW 2 R I JCHILER 3k 24 750 ) LA
e RIS SRR U IR . Horp K B
MIRCRBEE , NaOH HCR BT, BRRBIRZ , BRIR B0
X S R A e W A
2.2 EHMEHMEATIXEMRLS TREESMERER

A

MRPEAT NI SR, 255 S HITE (A5 AR A
LR AR LA , 5 A A T 2 MhICHL R A 25
A, AR T S R D I 4 SE SR Y PERE . R, R
A Na,SO, £# 1.0 % ,AL(SO,), BH#H 0.5 D {E R
173 5L FE VD S 4 FESRMAR ) A 24791, I B R DI
LTI, AT RS, AR A 6

R6 HMEERWRAEREGSREWREFTEGE MRS

Table 6  Performance comparison between the new and original cemented tailings backfill bodies
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% % h wila Bk mm 34 Td 5
IS R4 e A 72 11.00 14 200 30 64.1 0.65 1.36 2.62
B A SRS TR A 72 11.22 13 200 35 63.5 0.79 1.50 2.85
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Experimental study on the mechanism of rapid setting and early strength development
of activating agents in ore residue-based cementitious materials

Wang Liyuan"?, Tong Chuan™’, Tan Yuye’, Li Weiming™’
(1. Department of Environmental and Materials Engineering, Yan Tai Gold College;
2. School of Civil and Resource Engineering, University of Science and Technology Beijing;
3. Jiaojia Gold Mine, Shandong Gold Mining Industry ( Laizhou) Co., Lid. )

Abstract: This study investigates the early strength development and rapid setting effects of 4 inorganic salt acti-
vating agents, namely water glass, NaOH, Na,SO,, and Al,(SO,);, at different dosages in tailings and ore residue-
based cementitious materials, elucidating their mechanisms. Results show that within a certain range of addition, the
compressive strength of the filling specimens increases with age for all 4 activating agents. NaOH at a addition of 0.5 %
exhibits the best early strength development, followed by Na,SO, at 1.0 % addition, while Al,(SO,); at 0.5 % addi-
tion shows the most significant effect on later strength development, with water glass performing the poorest. Consider-
ing practicality and economy, the composite use of Na,SO, and Al,(SO,) ; added to tailings-based cementitious filling
specimens demonstrates superior comprehensive performance. These findings effectively enhance the early strength of
backfill body, providing scientific references for optimizing the structure and strength of backfill body in mines.

Keywords: activating agents; cementitious materials; ore residue; early strength; rapid setting; backfill body



