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Experimental Research on a New Filling Material Compound of
Whole Tailings and Rod Milling Sand in Jinchuan Mine
Hou Chunhua', Yang Zhigiang''? ,Gao Qian',Chen Dexin®
(1. Key Laboratory of High Efficient Mining and Safety of Metal Mine, Ministry of Education, University of Science and
Technology Beijing, Beijing 100083, China;2. Jinchuan Group Co. Ltd,Jinchang,Gansu 737100, China)

Abstract ; Carrying out new filling material experiments with solid wastes like slag and fly ash is an important way to
solve the problem of solid wastes resource utilization and filling cost reduction in Jinchuan Mine. At first,the physi-
cochemical characteristics and grain composition of the useful materials such as tailing and rod-milling sand in Jin-
chuan Mine were analyzed. Then the ratio of new filling cementing material was determined with orthogonal design.
On this basis, the functional relationship between the strength of the mixed filling materials and the amount of activa-
tor was established by using the methods of statistical regression analysis and parameter fitting. At the same time,
with the filling body strength as optimization target and the amount of activator as constraint condition, the optimiza-
tion model of the newly filling cementing material ratio was built. The optimized ratio of whole tailings and rod mil-
ling sand was obtained by solving the optimization model. At last, the verified test was carried out for newly backfil-
ling cementing material. The results show that the newly developed filling cementing material can meet the require-
ment for cementing material and provide a theoretical basis for the utilization of solid wastes resource in Jinchuan
Mine.
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Tab. 2 Particle size gradation eigenvalues of rod milling sand and whole tailings

FoIA M R dio/mm ds50/mm dso/mm dyo/mm d,/mm A ZH (deo /dro)
e B 0.163 00 0.863 0 1.331 3.153 0. 620 8.2
2R 0.001 64 0.034 4 — 0.144 0.037 22.5
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Tab. 3 The mass calculation of whole tailings
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Tab. 4 The size composition of the whole tailings and rod milling sand according to 3 : 7 after mixing

Fi4t /mm PR/ Y i b B3t/ % i 2t/ %
=5.000 1.81 1.81 100. 00
3. 000(5%)~5.000 6.88 8.69 98.19
1. 600( &) ~3. 000 2.32 11.02 91.31
0.840(%)~1.600 15. 30 26. 32 88.99
0.545(F) ~0. 840 9.72 36. 04 73.69
0.287(5%)~0.545 12.47 48.50 63.97
0.197(%%)~0. 287 6.36 54. 86 51.50
0.150(%%)~0.197 4.83 59. 69 45,14
0. 100(%)~0. 150 6.28 65.97 40. 31
0.071(f)~0.100 3.66 69. 63 34.03
0.064(5%5)~0.071 10. 18 79. 81 30. 37
0. 048(5%)~0. 064 1.95 81.76 20.19
0.032(%)~0.048 3.63 85.39 18. 24
0.016(%)~0.032 2.37 87.76 14. 61
0.008(5%5)~0.016 4.62 92.38 12. 24
0. 004(5)~0.008 3. 24 95.52 7.62
0.002(%)~0.004 1. 86 97. 38 4.38
0.001(F)~0.002 1. 47 98. 85 2.52
<0. 001 1.05 99. 90 1.05
Sk 42/ mm 0.724 S SESE 41.67

Tab.5 The main chemical constituents of fly ash

)% SiO; Al O3 CaO MgO

/% 38.38 19. 57 3.13 0.82
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Tab. 6 The chemical constituents of slag

L% CaO SiOz Al O MnO Cl™ MgO Fe; O3 S SO3 HiAll

HE/% 38.16 33.38 16. 23 0. 44 0.03 10. 10 0.62 0.17 0.07 0.08
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Tab.7 The chemical constituents of quicklime

20 1%, CaO MgO CaCO; Ca(OH)» SiO; HoAth

/% 39. 02 8.52 15. 84 35. 54 1.07 0.01
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Tab. 8 The orthogonal factors and levels of cementing material %
&R
H AR IR A 2K e PO/ TN AN
K-
1 3 16 0 0 0
2 5 18 5 1 0.5
3 7 20 10 3 1.0
4 9 22 15 5 1.5
R R e RS 2 200 g, AR B D LU RV BE B AR A A RE DL BOK FrE R A R R

PR HIE R 4 1 2 ) v B AN D A5 T e 5 SR IR B R AR HE AT . AP 4 1128 BB B 035 B, A B D D g
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Tab.9 The orthogonal test plan and results of cementing material

PR/ MPa

R4 = LR/ BB BRI TR/ Y e/ % v/ %

3d 7d 28 d
Bl 3 16 0 0 0 81.0 0. 37 2.11 8. 86
B2 3 18 5 1 0.5 72.5 0.55 3.16 7.04
B3 3 20 10 3 1.0 63.0 0.41 3.06 6.77
B4 3 22 15 5 1.5 53.5 0. 30 2. 84 5.07
B5 5 16 5 3 1.5 69.5 0. 80 2.98 5.27
B6 5 18 0 5 1.0 71.0 1.25 3.10 5.52
B7 5 20 15 0 0.5 59.5 0.11 1.82 7.09
B8 5 22 10 1 0.0 62.0 0.09 1.47 8.34
B9 7 16 10 5 0.5 61.5 0. 50 3.21 4.73
B10 7 18 15 3 0 57.0 0.15 2.00 5.77
Bl1l 7 20 0 1 1.5 70.5 0.58 3.47 7.35
B12 7 22 5 0 1.0 65.0 0.15 2.30 9. 06
B13 9 16 15 1 1.0 58.0 0. 24 2.41 6.79
B14 9 18 10 0 1.5 61.5 0. 24 2.63 9.02
B15 9 20 5 5 0 61.0 0.13 2.01 5.85
B16 9 22 0 3 0.5 65.5 0.09 2.80 7.06
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0.023X,X,+0.149X, X; —0. 011X, X5 —0. 411X, X5 +0. 077X, X, +0. 371X, X5 , (2)
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Tab. 10 The verification test strength of cemented filling with whole tailings and rod milling sand

3 d PUEHRE/ MPa 7 d HUIE R/ MPa 28 d HiiJEBR E /MPa
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