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Abstract: Mixing time is the quickest and the most economical way to ensure the homogeneity of
paste mixes. In this paper, the effects of mass concentration and mixing time on the surface state,
fluidity, and early strength of the paste were investigated by a comprehensive experimental
method using coarse aggregate and whole tailing sand from the Jinchuan mine as the main
research objects. The mechanism of paste strength under different mixing time conditions was also
investigated by SEM electron microscope scanning. The results show that the paste vibration
diffusivity at different positions of the stirring shaft does not show obvious regularity, which is not
significant to guide the homogeneity of the paste mixing at different positions of the industrial
mixer. With the increase of mixing time, the vibration diffusion coefficient gradually increases,
which indicates that the paste fluidity gradually improves. Concentration affects the homogeneity
of the paste mix, and a mixing time of 6 min is not sufficient to convert a filler with a
concentration of 78% into a dense and homogeneous quality paste. Mixing action can promote the
formation of the internal structure of the paste, and sufficient stirring time can make the dispersion
of cement in the paste increase and promote the C-S-H gel yield, thus improving the strength of
the hardened paste. Combined with the paste preparation craft, the mixing time is recommended to

be 4~5 min.
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Fig. 1 Results of tailing particle size analysis
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Fig. 2 Results of coarse aggregate particle size analysis
(30 K¥e. Wt E GEEEREKEFE) (Jhi: GB175-2007), KHI#325 ikt
WKV AR 470, ELEE M 3.05 grem™.
2 KW
21 FBHER
BARFEEYITE SN AR BN I R F R B2~ ARl 20w IR P ZE A I8 ) B8 g DA K%
T b UL (8] (R R SR 7 S BH 7, R I o Sk P UKL (8] (R R SR 0 N £ H R . &1
W B AR BT R BN 75%~80%. [FII, MR SCRR[17- 18] i, Kot & 7 B0 B
N T5% T6% T7%- T8%VUAIKF-o
PP BT )2 5RO B R 70 SR RUAR 1) — N RS TR 3R« A B I R R R Ge i B )
4.5~6.0 min, WA LA B AR RGEHERS 7] 4.4~5.5 min, S ATIAN LTS EOEAT I
S (2~7 min) JE RIS 1] (2 min) IIBEFEBCORNZE, MR R KR (7 min) 25850k
KB Bk, CKBERER A B E Y 3 miny 4 min. 5 min. 6 min PUANKF . oAl SR 2400y
Ag: IREBEE 1:4; JRRD: KB RLZ L 5:5 (FRSSIRATF R AELLBD, SEib2=/KF WL 1,
FRISLIR R, KR4SRI, T 16 40005,
x1 ERREERKE

Table 1 Experimental Factor Design Level

Cement-sand ratio Tailings-coarse aggregate ratio ~ Concentration/% Mixing time/min
75 3
76 4
1:4 5:5
77 5
78 6
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Fig. 4 Schematic diagram of sampling points for liquidity test
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Table 2 Paste vibration dispersion test results

Vibration diffusivity /mm

concentration ~ Mixing time
Test1/ Forepart Test2/ Middle part  Test3/ Posterior part

1% /min
1 2  Mean 1 2  Mean 1 2 Mean
3 198 195 197 196 199 198 190 194 192
4 195 200 198 202 195 199 189 206 198
" 5 203 198 201 201 199 200 205 198 202
6 210 218 214 210 207 209 209 211 210
3 189 185 187 188 190 189 186 179 183
4 198 189 194 193 189 191 189 188 189
" 5 192 195 194 203 209 206 193 201 197
6 192 201 197 205 214 210 206 204 205
3 183 181 182 175 172 174 178 177 178
4 181 183 182 185 179 182 185 190 188
" 5 180 185 183 180 190 185 190 195 193
6 187 185 186 190 190 190 185 185 185
3 176 168 172 175 168 172 177 172 175
4 172 174 173 174 176 175 174 171 173
b 5 185 191 188 176 174 175 181 174 178
6 197 194 196 182 179 181 186 177 182
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Fig. 9 Microscopic morphology of hardened paste under different mixing time conditions
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