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Fig. 1 Cumulative particle size distribution

curve for tailings at Zhangmatun
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Table 1 Strength of consolidated
total tailings backfill

Ratio of cement Density Axial compressive strength/ M Pa

to tailings !/ % 60d 130d
14 54.0 0.98 1.08
L4 55.2 0. 87 1.05
14 57.0 0.97 1.26
1 4 60.0 1. 40 1.57
14 61. 4 1. 70 1. 86
1 4 64.5 1. 80 2.38
15 54.5 0.73 0. 89
s 60. 0 0. 85 0.96
s 62.7 1.32 1.59
15 64.3 1.48 1.71
16 60. 0 0.76 0. 85
16 63.6 1.10 1.35
16 65.3 1.19 1.43
1. 15 59.7 0. 08 0. 14
115 67. 1 0.24 0.26
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Fig. 2 Relation between compressive strength

and slurry density
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Fig. 3 Relation between compressive

strength and ratio of tailings to cement
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Table 2 Main backfilling indexes

[tems Unit Indexes
Average fill capability m?®/ h 51
Average cement consumption kg/ m® 190. 5
Average tailings consumption kg/ m* 900
Average ratio of cement to tailings = 10 472
Average slurry density % 59.6
Average strength after 180 days MPa 1.42
Dry density of fill body t/ m’ 1.10
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Table 3 Backfill operation costs

ems  Unit i CORT )
Cement t 240 0. 190 45.72
Electricity kwh 0.50 5.59 2. 80
Bulkhead piece 933.1 0.00136 1.27
Auxiliary materials 8.32
Salary and addition 9.41
Shop cost 10. 13
T otal 77. 65
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Table 4 Results of test of
ground slag (< 74 Hm )

Percentage of ground slag Density of

o Sample 1 Sample 2 Average i
1 59 57 58 30
2 89 88 88.5 23
3 56 58 55.5 29
4 64 64.5 64. 25 27
5 60 60 26
6 79 79.5 79. 25 28
7 79 77 78.0 24
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Table 5 Strength of backfill added slag

Ratig Otf fﬂ% by Density Strength after Proportion
cement, s'ag ! % 28d/MPa  of slag/ %

and tailings

0.5 0.5 375 61 1.51 50
0.4 0.6 3.75 61 1.11 60
0.3 0.7 3.75 61 0.84 70
0.49 0.51 4.69 56.1 0. 68 51
0.67 0.33 4.41 56.5 0.63 33
0.62 0.38 3.96 59.1 1.57 38
0.53 0.47 4.41 57.7 0.71 47
0.64 0.36 4.57 57.9 0.48 36
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RESEARCH AND PRACTICE OF TOTAL
TAILINGS BACKFILLING

He Zhexiang, Xie Kaiwei and Zhou Aimin
Changsha Institute of Mining Research, Changsha 410012, P. R. China

ABSTRACT Zhangmatun Iron Mine is situated in the suburbs of Jinan municipality, Shandong. Because of surface
environment constraints, no suitable site can be found to build tailings dams; however the utilization of consolidated tail-
ings backfilling would solve not only the disposal of mineral processing waste, but also the resource of backfilling materials
as well as the maximization of ore recovery for the mine. Therefore total tailings backfilling technology, which used blast
furnace slag as cement and activating mixing and pump delivery techniques as well, have been developed and reported in
the paper. Besides, their application at Zhangmatun Mine was also described.

Key words tailings dam total tailings consolidated backfill activating mixing slag
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