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Fig. 1 Particle size distribution curve of tailings sand
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Table 1 Chemical composition analysis results of ungraded

tailings by XRF

(=% w/%
Si0, 34.800 0
Ca0 17.100 0
MgO 16.230 0
Fe,0, 11.720 0
ALO, 8.0510
S0, 7.621 0
K,0 1.0200
Na,0 0.6250
Ti0, 0.3370
P,0, 0.293 0
MnO 0.2230
Zn0 0.105 0
Cu0 0.067 8
Ce0, 0.040 0
cl, 0.036 0
La,0, 0.021 0
Sr0 0.0139
V,0, 0.013 0
As,0, 0.008 5
MoO, 0.007 3
70, 0.006 6
Rb,0 0.006 4
NiO 0.005 0
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Fig. 2 Natural settling test results of ungraded tailings
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Fig.3 Diagram of slump test
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Table 2 Slump test schemes for filling slurry
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Fig. 4 Test results of ungraded tailings slump measurement

3 kiR HUERSENIK

3.1 REHZE

S B R AR IR GB/T 51450—2022 (& J@dE4 )R
I A TARRRPRUE) AT, Fe BRI e 7
Be Rk, i 5582 2420 i A RS A 7.07 emx7.07 emX
7.07 em FOARIE = BRI | AR LR TR A E
[ 15 150 5 AN AR RS 5 PR Je AR SR, R4
ek BN 24 C MR =95 % F2 P2 3 d.7 dFI28 d ik
B9, 43 0 R B L (i TYE-20 B R Sy HLAE S 17)
PR A 1 mm/min B B URE LA BA G B TR o
JES , DR Hm B . A A0 5 3 I, R
{ELH 3 YR30 1 - 244
3.2 RmAR

AV 5 B E R 2N T 2 RN AR
B BRI [ KA LI G0 F 10 BRI P R 50 3, X AN
[F] (14 JBS 356 A4 BHBL 7, X 2 A AN TR A EE T i 3 56 A
9%, EEB AR IR A1 0 ST s B . AR
R4 D S ORI Sk g 45 2 R R B R 66 % ~
68 %I FEIEUREK BRI R ik 2ok . L, AR UCOREK
WBEBEHL 66 %168 %, JKEP LK 1:4,1:6,1:10,1:15
51204540 K X80 T R WK 3,
3.3 LR

W E T8 3 d.7 d 528 d 5 Bkl 3 Jk o
AR IR 4,

1 2% 4 1A 6T 3 d U PR SR T 5, T3
PR AURRP R 1:4,1:6 5 1: 10 By —



2025 FEE O/ E 405

EEEE N

F3 KERETARKRESLLEEELIRIE R
Table 3  Proportioning test schemes for strengths with different

cement-sand ratios under cemented conditions

[ENEE e TR LE JReBERE L R e B /%
1 1:4 66
2 1:4 68
3 1:6 66
4 1:6 68
5 1:10 ) 66
6 1:10 A 68
7 1:15 66
8 1:15 68
9 1:20 66

10 1:20 68

R4 KEAFREEREER

Table 4  Strength test results of cement specimens

;g WA JeRbHL RV $%m%f§ﬁ:d
1 1:4 66 0.614 1338 3.366
2 1:4 68 0.778 1.732 3.812
3 1:6 66 0.332  0.780 1.812
4 1:6 68 0.466 1.024 2.284
5 . 1:10 66 0.188 0.380 0.598
6 e 1:10 68 0.204 0.406 0.938
7 1:15 66 0 0.194 0.394
8 1:15 68 0 0.254 0.482
9 1:20 66 0 0.124  0.306

10 1:20 68 0 0.190 0.386
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Table 5 Testschemes forselection of novel cementitious materials
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Table 6 Test results for selection of novel cementitious materials

ks PR i i o R

ok 3d 74 28d
11 ZFEE 0 0408 1716
12 L2 [ A 0 0592 2.662
13 73 [ A3 0 0.580 3.278
14 ZA I A 0 0998 3.710
15 Z5' Ry 106 68 0 1.440 4.766
16 Z6* I [ A 0 1.544 4.194
17 ZTHRE A 0 1.068 3.928
18 28I [E 3 0 1.460 3.934
19 29I [E 3 0 2.190 5.980
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Table 7 Proportioning test schemes for strength of Z9*

cementitious powder
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Table 8 Strength results of cementitious powder specimens
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Fig. 5 Microstructure of novel cementitious materials
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Table 9  Strength requirements of filling body in the mining pro-

cess of the mine
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Experimental study on cemented ungraded tailings backfill using a novel cementitious material

Zhu Hao', Jiang Ke'?, Ren Gaofeng?, Sheng Jia', Liu Dongrui'
(1. Changsha Institute of Mining Research Co., Ltd.;
2. School of Resources and Environmental Engineering, Wuhan University of Technology )

Abstract: For a certain mine that uses cement as the backfill binder, problems such as low backfill strength and a
high cement-sand ratio have resulted in high backfill operating costs. Based on the selection of backfill cementitious
materials and the design of mix proportion parameters for this mine, comparative strength tests were carried out
between cemented ungraded tailings backfill using a novel cementitious material and that using cement. The basic
physical and mechanical properties of the ungraded tailings were studied, and, on this basis, the uniaxial compressive
strength of ungraded tailings backfill specimens with different cement-sand ratios and different slurry concentrations
was tested. The results show that the ungraded tailings from this mine are relatively fine, and the addition of surface-
active cementitious materials can reduce interparticle friction, thereby increasing the slump. Through comparison of
multiple cementitious materials, the novel Z9" cementitious material was found to produce a better cementing effect on
the copper mine than ordinary Portland cement of strength grade 42.5. Under the same conditions, the strength of specimens
using the novel cementitious material was 2-3 times that of specimens using cement, and the overall backfill cost of the
mine could be reduced by approximately 29.8 %.

Keywords: ungraded tailings; cemented backfill; novel cementitious material; uniaxial compressive strength;

cement-sand ratio; backfill cost



