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Carbide Slag and Silica Fume Synergistically Improving the Performance of
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Abstract: To address the issues of short setting time, poor water resistance and inadequate strength when B-hemihydrate
phosphogypsum (B-HPG) is used as backfill cementing materials, two industrial solid wastes, carbide slag and silica fume were
introduced. The effects of these wastes on the workability, water resistance, and strength of f-HPG were analyzed. The microstructure
and pore structure of the modified f-HPG were investigated by SEM. Additionally, the environmental behavior, cost, and carbon
emissions of the modified f-HPG were evaluated. The results indicate that the combined use of carbide slag and silica fume significantly
extends the setting time of f-HPG slurry and enhances its fluidity. After modification, the compressive strength of B-HPG backfill
is substantially increased., reaching a 28-day strength value of 36.6 MPa, with a reduced water absorption rate of 2.7% and an
elevated softening coefficient of 0.885.The incorporation of silica fume and carbide slag can improve the micromorphology and
pore structure of B-HPG backfill. The generated calcium silicate hydrate, a hydraulic hydration product. enhances the
compactness of backfill. Carbide slag and silica fume effectively neutralize residual acids in the S-HPG and immobilize
phosphorus and heavy metal elements within the hardened body. When the content of carbide slag is 10% and the content of
silica fume is 15%-20% , the B-HPG cementing material exhibits favorable economic and environmental benefits.

Key words:3-hemihydrate phosphogypsum, Backfill cementing material, Content of carbide slag, Content of silica fume
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Table 1 Mix proportions of the tests

X NoK®E AW/ EEK/ O BUKRY/ K
ERe 8/ % % % %

popiisik 100 0 0

S DSGs 90 5 5 I 0.38

D5G10 85 5 10

D5G15 80 5 15

D5G20 75 5 20

D10G5 85 10 5

D10G10 80 10 10
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D10G20 70 10 20

D15G5 80 15 5
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DI15G15 70 15 15

D15G20 65 15 20
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FE il P Pb Cd As Cr Ni
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D5G5 0.826 6 0.074 6 0.015 9 0.062 5 0.107 9 0.116 2
D5G20 0.5315 0.069 2 0.011 4 0.051 7 0,093 1 0.093 5
DI15G20 0.488 3 0.063 0 0.010 2 0.048 4 0.081 6 0.091 1
(}B/T;r?g{oﬁ ozt <0.3 =0.03 <0.1 02 <0.2
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Table 3 Comparison of prices and carbon emissions

of filling cementitious materials

kL et/ (5T /O e HET/ (kg/ O
PO 425K 403 930.0
Bk BEA 150 96.0

FL A i 120 67.0

Tk K 600 14.8

N T RARIE A e HE 5 6 4 00 5 5 A4
PHEREE Z (B 1 5C 2R L FE ST 1 B B R BT IR BE A
T A% 5 B HE OB RL L AN AT 9 P

18

15 4.6

12

off lasssas
69, 753
114686 146946 557—16.7870L6 43

6F
3F
0 PO SO S S S S IS N N S S 1

&6’-’@\ o me@ 19’?*’\
@A@;b@b@QGGG\hQG%%Q
X O Q\;\\'\/ \/

948

BATREMRE (D)

RS
(a) BAREME

24
22

Toa2

I e T

%
&@3&%@%@ 6\ @, c§° e\c« @,\@63 @3 <°< L
Q Q Qx Qx AN N\ x 9

RS
(b) BfriRERHER

B9 BG05E R M AR R EHERL
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