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Research on pumping water reducing agent affecting on the strength of backfilling body
and workability of paste slurry with tailing and rod grinding sand

YANG Zhigiang' >, WANG Yonggian®, GAO Qian', CHEN Dexin®, YAO Weixin®
(1. Key Laboratory of High Efficient Mining and Safety of Metal Mine Ministry of Education, University of Science

and Technology of Beijing, Beijing 100083, China; 2. Jinchuan Group Co. LTD, Jinchang, Gansu 737100, China)
Abstract; Considering the problems of plugging piping in the tailings paste filling system in Jinchuan
nickel mine, the study on the workability and strength of filling body by adding the slurry pumping wa-
ter reducing agent had been done. Firstly the physico — chemical properties and particle size distribu-
tion of the materials were analyzed. Then the experiments of the filling body strength, workability and
rheological properties of the filling slurry by adding pumping water — reducing agent with different a-
mount were carried out based on the industrial production technical parameters of the tailings paste
backfill system of in Jinchuan Nickel Mine. The results shows, when addition quantity of pumping wa-
ter — reducing agent is 1% ~ 2% , not only the filling body strength of the 3, 7, 28 d can be in-
creased , but also the workability of filling slurry is to be improved, which the higher the concentration
of slurry the more remarkable of the workabilityof filling slurry being improved. When the concentra-
tion of slurry is in the scope of 78% ~ 80% , the initial shear yield force and viscous coefficient of
paste are decreasing with the increasing of additive amount of pumping water — reducing agent. Overall
considering research results of the strength of backfill body, workability and rheological behavior of
paste slurry by adding different amount of pumping water — reducing agent, the reasonable amount
adding of 1% is given. The research results provide the theoretical foundation to design matching of
paste filling slurry and have been applied to the industrial production in Jinchuan Mine.

Keywords: paste slurry; pumping water — reducing agent; workability; rheological behavior; Jin-

chuan; nickel mine
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Tab. 1 The physical and chemical characteristic parameters of filling materials in Jinchuan mine

F b Wsio,/  Wayo,” W/ W/ Wreyoy” W/ % wy./ wy;/ Psr” Puw/  EUAAL
% % Yo %o % % % grem’ g-em BRFE/ %
STRERS 36.3 3.39 28.2 3.9 0 0.67 9.51 0.198 2.67 1.530 42.7
REERD 74.9 5.96 3.0 4.0 0 0.00 0.13 <0.010 2.87 1.225 57.3
IATLYR 32.8 12.20 2.9 1.7 0 1.41 0.44 <0.005 2.20 0.800 63.6
IKe 21 ~24 4 -~7 <4 64 ~ 67 2~4 <3 0.00 0.00 3.10 1.130 63.6
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Fig.1 Distribution curve of particle diameter for rod Fig.2 Distribution curve of particle diameter for
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Tab.2 The test results of the filling body strength adding water reducing agent in slurry

ZRK DK TR B BRI e g 7K
VTR 1% ~2% , AR FEIEAR 3d | 7 F0 28 d 5 BE il 5 )11 L SESEOR bR HE, B Ry =1.5 MPa, R, =

3

o TGRS p/MPa FUIEAR R, B R L 5 %
Y5 w/ %
NN/ % 3d 7d 28 d 3d 7d 28 d
1-1 0 78 2.5 3.7 7.5 0.0 0.0 0.0
1-2 0 79 2.7 4.1 8.3 0.0 0.0 0.0
1-3 0 80 3.2 4.9 10.5 0.0 0.0 0.0
2-1 1 78 2.8 4.4 10.1 12.0 19.0 35.0
2-2 1 79 2.9 5.1 8.6 7.4 24.0 3.6
2-3 1 80 3.4 5.3 11.5 6.3 8.1 9.2
3-1 2 78 3.5 6.0 10.9 40.0 62.0 45.0
3-2 2 79 2.9 4.7 9.7 7.4 15.0 17.0
3-3 2 80 4.3 6.4 11.8 34.4 30.6 12.4
4 -1 3 78 2.4 4.0 6.9 -4.0 8.0 -8.0
4-2 3 79 3.0 4.6 8.9 11.0 12.8 6.0
4-3 3 80 3.2 5.4 8.5 0.0 10.2 -19.0
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Fig.3  The relation curves between the strength of filling body and the adding amount of water reducing agent

for different Paste concentration
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Tab.3 The test results of slurry workability adding pumping water — reducing agent

% KR FAR G M 2 0 145 UK R 1AL 1 2 HO L 191
/%  HshE/em Y& £/ cm P HE/ em TshE/ % PHEE/ % %
0 12.1 24.5 52 0.0 0.0 0.0
s 1 12.3 25.8 56 1.7 5.3 7.7
2 12.7 28.5 76 5.0 16.3 46.2
3 13.1 29.0 99 8.3 18.4 90.4
0 11.9 23.5 39 0.0 0.0 0.0
= 1 12.2 25.5 48 2.5 8.5 23.1
2 12.5 27.5 61 5.0 17.0 56.4
3 13.0 28.0 87 9.25 19.2 123.0
0 11.2 22.0 35 0.0 0.0 0.0
%0 1 11.7 23.5 40 4.5 6.8 14.3
2 12.2 27.0 55 8.9 22.7 57.1
3 12.7 28.0 63 13.4 27.3 80.0
0 10.0 17.5 31 0.0 0.0 0.0
ol 1 10.8 24.0 43 8.0 37.1 38.7
2 11.8 27.0 54 18.0 54.3 74.2
3 12.2 27.5 56 22.0 57.1 80. 6
0 8.3 10.0 20 0.0 0.0 0.0
% 1 9.5 16.0 27 14.5 40.0 35.0
2 11.3 23.5 36 36.4 135.0 71.5
3 11.5 25.0 45 38.5 150.0 125.0
14 35 100 :
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Fig.4 The relation curves between the fluidity, slump and diffusance vs the adding amount of water reducing agent

in slurry respectively
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Tab.4 Test results the rheological parameters of slurry to add water reducer

LLRZIwi] RRcLiRIIw] FERI T R
e WORMIEEM W BRI R UG K JOKGRIRE(R
fi/Pa Hefil/% {6/Pa Ifl/%  {G/Pa-s [fil/%  {ti/Pa-s B/ %

B UK
/% e/ %

0 317.7 0.0 83.5 0.0 44.9 0.0 9.5 0.0
78 1 177.2 44.2 71.1 14.8 25.1 44.2 7.9 16.8
2 55.3 85.6 29.2 65.0 7.8 82.6 3.2 66.8
0 454.6 0.0 95.5 0.0 63.9 0.0 10.1 0.0
79 1 319.6 29.7 87.8 8.1 45.2 29.3 8.9 12.7
2 135.3 70.3 65.8 31.2 19.1 70.1 7.2 28.6
0 1687.2 0.0 140.6 0.0 237.3 0.0 17.4 0.0
80 1 419.2 75.2 118.5 15.7 59.2 75.1 13.5 22.1
2 145.6 91.4 67.3 52.1 20.6 91.3 7.4 57.2
w 250
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Fig.5 The relation curves between the initial shear stress and viscosity coefficient vs adding amount
of water reducer respectively
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