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Experimental Study on Rheological Properties of Filling Slurry with Steel Slag and Unclassified Tailings
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2.Mine Green Intelligent Mining Technology Innovation Center of Hebei Province, Tangshan, Hebei 063200, China)

Abstract: To investigate the rheological properties of filling slurry with steel slag and unclassified tailings under different
proportioning conditions, rheological tests were conducted using the controlled shear rate method, and the effects of mass
concentration, cement-sand ratio, and steel slag content on the rheological properties of the slurry were analyzed. The
interaction among mass concentration, cement-sand ratio, and steel slag content on the rheological properties of slurry was
investigated using the central composite design response surface method. The results show that the mass concentration has the
most significant effect on the yield stress and viscosity, and with the increase of mass concentration, the yield stress and
viscosity show a power function growth law. The steel slag content reduces the viscosity and yield stress of the slurry.
significantly improving its flowability. When the steel slag content is increased from 0 to 25% , the yield stress decreases by
85.43% and the viscosity decreases by 53.83%. For the interaction of various influencing factors, the interaction between mass
concentration and steel slag content has the most significant effect on yield stress and viscosity. The increase of steel slag
content promotes the influence degree of mass concentration on rheological parameters, that is, as the steel slag content
increases, the influence of mass concentration on yield stress and viscosity gradually increases. Parameter optimization shows
that when the mass concentration is 60 % , the steel slag content is 30% , and the cement-sand ratio is 1 * 8, the yield stress and
viscosity of the slurry are the smallest, and the flowability is the highest.

Key words: Steel slag and unclassified tailings, Filling slurry, Mass concentration, Rheological property, Interaction. Response
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Table 1 Proportion of main composition of steel slag 0

CaO Fe; 03 SiO; Al O3 MgO MnO TiO: P:0s5 SOs

47,457 18.161 13.490 6.384 5.282 3.361 1.804 1.135 1.048

V;05 Na;O Cr:0; Cl K:O ZrO; ZnO  SrO

0.818 0.384 0.215 0.196 0.178 0.034 0.028 0.025
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Fig.1 Particle size distribution of tailings

R rRiAE EEERAE 0.36~77.17 pm Z[H],



BRAKLFME - LR AR RLATHEREAL[]].F LA RS F L ,2025,45(4), 57

BAREIE N 14.58 pm.JB THRED ., #RRZHEA
AW D AR RZBA XA (2,

dso deo
Coc=F~ D
d o Xdg
L _dw
Co=—— (2
d o

AP CoREBEMRRLC, MR REG A
d g0 d oo 53N R AR R AP FIURE BRI T A 7 H o 1006,
30 % Al 60 Yo Bt A KL AR A

SRR I ERE C.=1.066, 4 T 1~3
Z s A REC,=7.33, KT 5, B HE
=S
1.2 REEE5REAR

AU 2 T HAAKES %1 i 728 1% | 12 g 3¢
L7 MR AT &5, HAME N & 458 318 45.00
mm Fl 37.50 mm,

S HIKEP L A 1 4,15 6 F1 1 ¢ 8, iRk
FEN 60%.61%.62%.63% .64% . WilBHE N 0,
20%.25% .30 Yo iy SR . a2 F A A B D)
FPYJ5 16 (CR 20 W 28 AN [6) R D L A [R] 5 62 kB2
AN RN T 45 1% 38 JORL R 09 535 U1 R g, 9 45 i = R
FE6+2) CUITN . IR, #efie L AR B D | 40
B KU LK FEBERE 1 min, R IR A5 H
& 3 it AR A B N [ e 1 v B T 8 K

PEHL 3 ANKAEPHE (1 = 4,126 F1 1 8).3 MK
R E (60%.62% Al 64%), KL & 3 DB &
(20%6.25% F1 3020 i o7 187 3 5, 3 5% 3% 3 W
%2,

F2 MEMEITEERKE

Table 2 Factors and levels of response surface design

IR i 1t TR P/ % WiEB R/ %
—1 1:38 60 20
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Fig.2 Rheological curves of tailing slurry with

different mass concentrations
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Fig.3 Variation curves of yield stress with steel slag content
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Fig.5 Variation curves of yield stress
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Fig.7 Variation curves of yield stress with cement-sand ratio
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Fig.8 Variation curves of viscosity with cement-sand ratio
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mass concentration on yield stress and

viscosity when steel slag content was 20 %
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