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Abstract:In order to solve the safety and environmental problems caused by the high disposal cost and low
disposal rate of mine tailings in high altitude cold areas. This paper studies the applicability of " steel slag-slag-
desulfurized gypsum-refining slag" quaternary solid waste filling material in mines in high altitude cold regions. A
backfill copper mine in Tibet was taken as a case study. The technical feasibility study on the consolidation of solid
waste backfill materials at low temperatures was carried out through lab scale experiments. The economic assessment
of the technology application was carried out by analyzing the cost of raw materials, transportation costs.,
environmental benefits,and the cost of the backfill process. The results show that the uniaxial compressive strength
of the whole solid waste filling material reaches 1. 22—1. 46 MPa after being cured at 5 C for 28 days. The slumps
of the filling materials are 192 to 225 mm, which meet the requirements of back and fill at the mines in the high
altitude cold areas. The cost of raw materials, transportation cost, and environmental benefits are 193, 210, and
106 CNY/t,respectively. When the cement to tailing ratio is 1 : 8, the cost of tailings disposal using cementitious
materials composited of whole solid wastes is 50 CNY/t, which is 1/3 of that using P. O. cement. This paper is the
first to study the application of the "steel slag-slag-desulfurized gypsum-refining slag" quaternary solid waste-based
cementitious system in mine filling in alpine regions. The research results of this paper can provide guidance for
reducing the cost of tailings disposal in high-altitude cold regions.
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Table 1 Whole solid waste cementitious material raw material ratio /%
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Fig. 1 Variation of strength of whole solid waste backfill

with different lime-sand ratios with curing age
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Table 2 Compressive strength results of the filling body under curing at 5 °C
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Table 3 Whole solid waste backfill expansion and slump test
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Fig. 2 XRD analysis of solid waste cementitious

materials
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Table 4 Cementitious material raw material cost calculation
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Table 5 The benchmark freight rate of China’s railway vehicle transportation since 2017

el K Bl A7 1 e PRUEREAM /(T - 1) FREZEM 2/ (0 « (1« km) 1)
BE FH

1 — 0.525

TR P K 2 21 2 9.5 0. 086
3 12.8 0.091

4 16.3 0.098

5 18.6 0.103

6 26.0 0.138

B ¥ 76 4 20. 0 0. 140

2.2.2 N PEIS AR T PeARLHTEE 1. 14 cBRPREYS . [M I BTk 0.5 « 4k

DU G 1A R BSE A4 )32 B A PE T T B0V Tk
oyl (AR 16. 1 km) A7 5% ok 28 3k B 22 1) 4
WXk FH A %32 i . AR 4 3 A A S B 02
0.3 76/(t » km), 23t 28.4 Jo/t, B, 85K F1A

BB AL R 210 J6/t.
2.3 IRl

MR BT IR AR TR L o 1A 5400 1) S, AR AT
T B ST BE 50 Jo/ . TE I SR [ R AR E AF
Rk T BB S AT

KA CaO 5 it 19 I 3 Bl ol 62% ~
67265 B CaO il 642074, 7= 1 1K

. A K e BokHE P2 B REAEHL 108 kg BRI E
TR R BeFic HE T 2 620 kg AR BRITE A=
771t KU BOREIT R B 1 A G HE ) — SR AR Bk R
0.28 t, UL, A 1 o KBRS HE i — A A B
0.78 t,

(Si0, + AL O;) /(CaO~+MgO) [ EE /R F . 1 i
23k 0.9 T K PR N 0.3, B LW A B R
C-S-HBE e 119 220 2 v 6] ik 40 Y 17 K R 8 480 DY T A BT
BV 1R K Je BB 3 5. 1 ¢ DUTT I BEIR &R AT AR
B S0 B 3 AR KYE. B 0. 48 X 3=1.44 t
AKYE . PRI, 1 ¢ DY T e & A Z AR 7K U8 AT o 2 HE



%A

AN AF < A BB 0 S A A R A BT DX Ll i R E 5T 43

W 0.78 X 1.44=1.12 t CO,., ¥ M FL 50 T/t
CO A8 1 ¢ DU T e BE 1A 32 AR 7K I8 AT ok 2 sk ot
A} 56. 16 G,
2.4 REIZRA

2 6 F TR BE A RE BUAS T R R EE A R
SR N W NN 7 S W N 3 B S B Y

A [RS8 A R AR T 3K 297. 1 I8/t W, 4
18] 12 58 SEORE R SO AR » BB 20 v - ELIY 7
T AR TE DX s iy A HOORAR & 5 T RAS 1 2/3 A
b WCRAE R BROE A LR T A BT A
X 2 9 R T A R JRURE IR 5 5K BE— 2P BRI R
Ak AR

R6 REMBRATER

Table 6 Cementitious material cost calculation table
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Table 7 Tailings disposal cost using different cementitious materials with different cement to tailings /(Jc « t™')
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