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Improving transport performance of paste with pumping agent and
optimization of mixing proportion
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Abstract Pumping agents are added in the laboratory experiments to improve the poor fluidity of the paste. The influences of five
different kinds of pumping agents on the flow properties are investigated by comparing the slumps and the slump flow. The result of
test shows that the pumping agent C has the greatest effect with the best adding range of 2.0%-2.5%. The fitting result of the uniform
design shows that the concentration and the aggregate ratio tail are negatively correlated with the liquidity and the sand—cement ratio
is positive. Based on the fitting equation, the recommended mixing proportion of the paste is derived: The concentration of 77.5%—
78.5%, the aggregate ratio of 4.5-5.5, the amount of the pumping agent of 2.0% (quality of the cement), the sand-cement ratio of 8.
The results of the confirmatory experiment show that the actual requirements are met.
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Table 1 Scheme of screening of paste additive
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Fig. 1 Slump and slump flow of 6 pastes
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Fig. 3 Results of additive dosage
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increase of dosage
L5 LIRS C R S ARSI g K U B i Y 2.0%~
2.5%:

(a) &HIINE0.5%

(b) #RME1.0% (c) HMEA.5%

B4 FEERR
Fig. 4 Slump test

2 EUmERLLHE
21 HEHE

TERARE T 8 PRAS A TR RN i i B A 2 Atk I, i
TR B AR L . TR IR B Pk e AZ i i o B DK 1L LR
JE L AT I 45 4 TR 2R AR , 36 500 S s AR A
T A RSB o 2.0% o FEWFIEPRHAC L 5 i sl Pk 22 H] 56 R
A B YGRS, PR B A B R e 7 %6, 7840
BHEHAFZ K2 G5 B S

B AERD HE RIS R F = I & K 4357 BT iR
7 RANFR 2 Fiom o BRI EGE R 76%~80% , /5K 1L
YN 4~12, R a3~
22 REWERRSH

P IR 2 AT LT R B AR A S sh PR REIE, 25 SR A2 2
JR o BRI AE R AT LU T, PHE B R B RS 3 5 ot
BRI R E LR R Z M AR e R . W
B AR LR [ A 7 v T R A FR A el 3 DL R
LI A4, 8 5 DPS B A BRAR A 73 R FH X T LRR 7 1%
M, Rk 23525 [T AR DG fe s, IR ik 2
T8 AP TR

®2 BHRERLKEATER
Table 2 Experimental program of best mixing proportion
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Fig. 6 Surface and contours of slump of paste
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Fig. 7 Surface and contours of stability of paste
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Table 3 Program of confirmatory experiment
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Fig. 8 Changes of compressive strength of paste

T AR s KA SRR, PR IARRY 28 dAT IR ik
BT 3.8~4.5 MPa, i /2 T 8" LR AT T [0 B SEBURA ARG 2
3R, PRI U BB He T R B 5 2

3 &g

1) FFRE T Y& B E , 38 ixd X Fo B IR IHE B DL R R e
P, I EE R T IR CAE R AR s B AR A i sh M RE , fefd:
BN A K I FT = #Y 2.0%~2.5% o

2) XA T AR A R T T WA A5 T A5
HE S Z BRI R . T R K b S i sh itk 230
TG, K L 5 i s P S BLIE ARG

3) RIEILE G T IR EERC L« BT B0
77.5%~78.5% , & )% N 4.5~5.5 , 2% 26 77 s i & Ry K Je i
1)2.0% W0 K o 80 FF 1 LTI T 50 UF 56, B ARy 28 d
SHRE R T 3.8 MPa, AR MU sl Flas B 350 2 SEPR 2K

B o4

B30k (References)

[1] EUEL, £ 55, REHE. MARFIEHIMAK A A B TR HTE XJ]. 1
DU T K244, 2011, 33(6): 85-89.

Wang Hongjiang, Wang Yong, Wu Aixiang, et al. Research of paste
new definition from the viewpoint of saturation ratio and bleeding rate
[J]- Journal of Wuhan University of Technology, 2011, 33(6): 85-89.

[2] Henriquez J, Simms P. Dynamic imaging and modelling of multilayer
deposition of gold paste tailings[J]. Minerals Engineering, 2009, 22(2):
128-139.

[3] PR, SRR, M. THASEBUTRAL A TR TERT L 5 S8R . 2R
5@ AT RER, 2011, 28(2): 279-282.

Chang Qingliang, Zhou Huagqiang, Bai Jianbiao, et al. Stability study
and practice of overlying strata with paste backfilling[J]. Journal of
Mining and Safety Engineering, 2011, 28(2): 279-282.

[4] BN, SEFAE, BN 2 REE AR TEIG A B4 ). JEatRHE
KEF2AAR, 2011, 33(7): 795-799.

Zhai Yonggang, Wu Aixiang, Wang Hongjiang, et al. Threshold mass
fraction of unclassified—tailings paste for backfill mining [J]. Journal of
University of Science and Technology Beijing, 2011, 33(7): 795-799.
[5] Fall M, Célestin J, Sen H. Potential use of densified polymer—pastefill
mixture as waste containment barrier materials[J]. Waste Management,
2010, 30(12): 2570-2578.
[6] Yin S, Wu A, Hu K, et al. The effect of solid components on the
rheological and mechanical properties of cemented paste backfill[J].
Minerals Engineering, 2012, 35: 61-66.
[7] Nasir O, Fall M. Coupling binder hydration, temperature and compressive
strength development of underground cemented paste backfill at early
ages[J]. Tunneling and Underground Space Technology, 2010, 25(1): 9-
20.
[8] Reid C, Bécaert V, Aubertin M. Life cycle assessment of mine tailings
management in Canadal[J]]. Journal of Cleaner Production, 2009, 17(4):
471-479.
[9] Junlong L, Haiyan M, Qiang L, et al. Study on optimization of high
performance concrete admixtures|J]. Transactions of Nanjing University
of Aeronautics & Astronautics, 2011, 28(2): 206-210.
[10] 2 B3¢, XUIF, XUg . SN X sE L i A LR ST, ARk
22E it AARERERR, 2006, 36(2): 253-258.
Miao Changwen, Liu Jiaping, Liu Jianzhong. Effect of chemical
admixtures on concrete durability[J]. Journal of Southeast University:
Natural Science Edition, 2006, 36(2): 253-258.

[11] FMER, (LA, fafelh. Sy 2 AP Ras e RERERT 52 4
JEH 1, 2012(3): 6-9.
Sun Demin, Ren Jianping, Jiao Huazhe, et al. Study on the properties
of the unclassified tailings cemented backfill materials in a mine [J].
Metal Mine, 2012(3): 6-9.

[12] ARILAR, 252X, wicih. B gk 4 R4S LR i IR OF oL (). o
RS STT %, 2012, 32(1): 8-11.
Song Weidong, Li Haofeng, Lei Yuankun, et al. Experimental research
on the performance of cemented whole— tailings filling material in
Chengchao iron mine[J]. Mining Research and Development, 2012, 32
(1): 8-11.

[13] ZEWE. w4 R VRS 168 1 58 306 il 1 A T30 i ) A 2 i U8R v Py 0.
AR RN R, 2009, 29(2): 40-43.
Yuan Xia. Application of high performance concrete pumping
construction in east pumping station project in bostan lake [J].
Advances in Science and Technology of Water Resources, 2009, 29
(2): 40-43.

(%% B1E)



