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Microscopic experiment of consolidating tailings by slag cementing materials
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ABSTRACT The hydration products and microstructure of slag cementing materials were characterized and the influence of slag
cementing materials on the consolidation of tailings was investigated by using X-ray diffraction analysis scanning electron microscopy
and thermogravimetry—differential scanning calorimetry analysis. Microscopic experimental results indicate that the main hydration prod—
ucts of slag cementing materials are calcium silicate hydrate gel ( C—S—H) ettringite ( AFt) a small amount of partheite
( Ca,Al,Si,0,5( OH) ,*4H,0) and zeolite minerals. It is found that the crystal structure recombines and rearranges in the hydration
process with the increase of curing time. Cristobalite mica and carbonate minerals ( calcite dolomite etc. ) are active components in
the tailing consolidation process which can generate new crystal and gelatinous minerals. This is the main reason for the difference of
consolidation microstructure.
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Table 1 Basic physical properties of tailings
! ! Dy/mm  Dy/mm  Dy/mm  Dg/mm  Dyy/mm Cu Ce
(geem™?) (geem™?) 1%
T1 1.34 2.81 52.31 0.0565 0.1166 0.1770 0.2218 1.3459 3.93 1.08
T2 1.23 2.70 54.44 0.0139 0.0325 0.0468 0.0559 0.2114 4.02 1.36
:Dyg-DyyDsy-Dgy Dy 10% 30% .50% 60%  90% i Cu =Dy /Dyy; Ce=(Dy) 2/
(Dey x Dyg) o
2 ( )
Table 2 Main compositions of tailings %
Si0, Fe, 0, K,0 Na, O Ca0 MgO AL 0, S P
T1 37.73 7.18 2.86 2.17 13.52 11. 48 9.00 3.12 0.12
T2 39.08 9.38 1.98 1.01 14.58 7.08 6.74 2.10 0.23
N 3, N
69:23:5:3
20 min 4.
3
Table 3 Basic properties of slag cementing materials
/min 80 wm / / /MPa
/% /% (geem™3) (cm?+g) 3d 7d 28d
70 140 2.1 30. 8 2.83 3690 15.3 20.5 29.3
4 ( )
Table 4 Compositions of raw materials %
Ca0O Si0, Al, 05 Fe, 05 MgO S0,
37. 68 30. 46 14.95 1.12 9.90 0.95
63.83 21.48 4.72 3.63 3.70 0. 67
32.41 — — — — 45.25
1.2 ; - ( )
- ( TG—DSC)
5% ( ) 2
75% 70.7 mm X 2.1 X
70. 7mm x70. 7 mm 1d 1~ 4 .
X 1
X
10d 3d Tl
. N N ; T2
X ( XRD) D/max—+A Rigaku . .
Co. ( ) ; HITACHI X—650 ( SEM)
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Fig.1 XRD patterns of different tailings: (a) T1; (b) T2
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Fig.3 XRD patterns of the consolidating body with Tailing T1
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Fig.6 SEM images of the consolidating body with Tailing T1: (a) 7d; (b) 28d
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Fig.7 SEM images of the consolidating body with Tailing T2: (a) 7d; (b) 28d
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