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The effect of fluorogypsum on the properties of high-water filling materials

WANG Yuli, LU Huijuan, YANG Yujie
(School of Material Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: Filling mining is an important way to realize the green development of mines. High-water filling materials have been widely
used because of their short setting time. In this material, 40% of the raw material is natural anhydrite, and the main component is anhyd-
rous calcium sulfate (CaSO,). Fluorogypsum is an industrial solid waste produced in the production of hydrofluoric acid. Its main composi-
tion is type II CaSO,. In order to explore the influence of fluorogypsum (F1, lime content of 3%; F2, lime content of 5%) on the perform-
ance of high water filling materials, the influence of fluorogypsum content on the setting time and 1, 7 and 28 d compressive strength of
high-water filling materials at different experimental water temperatures and water binder ratio of 3 : 1 was studied. At the same time, the
hydration mechanism was studied by XRD, SEM, and TG-DTA. The results show that the setting time of high-water filling material in-
creases gradually with the increase of fluorogypsum content at different experimental water temperatures. With the increase of F1 content,
the low content has little effect on the compressive strength of high-water filling materials at different ages. When its content is higher than
20%, the compressive strength of high-water filling materials at 1, 7, and 28 days decrease gradually; with the increase of F2 content, the
compressive strength of the high water filling material increases gradually at 1, 7, and 28 d. At different ages, compared with the blank

group, the F2 content is 80%, and the maximum growth rate of its compressive strength is 29.7%. Microscopic analysis shows that the hy-
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dration products of high-water filling materials mainly include AFt, Al (OH) ; (gel), and CaSO, - 2H,0O. After hydration for 1 d, the hydra-

tion rate of the F2 group (80% of F2) is fast and the amount of AFt is the largest, while the hydration rate of the blank group is the smal-

lest and the amount of AFt is the smallest; After 28 d of hydration, the amount of aft produced in the three groups was the same. At the

same time, based on the hydration kinetics of high-water filling material, the influence of fluorogypsum on the hydration process of high-

water filling material is analyzed. It is concluded that fluorogypsum can replace natural anhydrite in high-water filling material systems

and be applied to high-water filling material systems.

Key words: sulfoaluminate cement; high-water filling material; fluorogypsum; hydration mechanism
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R1 CSALEAR
Table1 Chemical composition of CSA

e=iN CaO SO, Si0, ALO, Fe0; MgO

B 8/% 4418 969 935 2835 437 0.73
e FRHEH0.22%,

R2 CSAMTMHEM
Table 2 Mineral composition of CSA

WAL CAS BCS CAF  £80, fCaO

J A 534 % 71.53 19.25 3.74 0.73 2.16

1—C,A,S
2—C,8
2
12 1
1112 2
10 20 30 40 50 60
20/(°)

K1 CSA# XRD H
Fig.1 XRD image of CSA

R3 RAWABEHT WA

Table 3 Mineral composition of natural anhydrite

K3 RAFESEF N SEM
Fig.3 SEM image of natural anhydrite
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Table 4 Chemical composition of fluorogypsum
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B2 RAFESEFH XRD
Fig.2 XRD image of natural anhydrite
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Fig4 XRD image of fluorogypsum
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(a) F1

(b F2

B'5 %% F W SEM
Fig.5 SEM image of fluorogypsum
L 12 100, A F KBS G, e B B
BrIE pH 3T, SR 5 I, AR 2 J5 5% 1 min, id
S, TR VTR SRR 841 F Y pHL.

PURTREL: ARYEBCA LG, ¥ AL B BHIIK, %
Pt 2 min, SRFIEA, Bidt: 3 min, AT 70.7 mmx
70.7 mmx70.7 mm HIBLEA . HCEAEARESR I A A,
FRA 1 d JRYRE . PR m A A DR A0 SOk,
Bij 1k K FELLAA RHA B XA, SR 5 A IR IR 7 %
(25 °C)FR4P MR, Wl 73500 1,7 #1128 d.

P i B Al YAW-150 RUGUAIL il FL ViR
AR B (& 6), FFHLIE AT INARR P i, e ik
B RO RN s, i A o, A
0.3 kN/s, A A 21 I 3 3 A4, Bt H s
B ME.

B6 YAW-150 AL HALa il d i fa AR R A7 X 3 Al
Fig.6 YAW-150 Microcomputer controlled electro-hydraulic
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Table 5 Experimental proportioning design %
AR AR R HE BB A L

B O I
Zany 23
Control 100 25 80 0 20 0.2
F1/20 100 2.5 60 20 20 0.2
F1/40 100 2.5 40 40 20 0.2
F1/60 100 2.5 20 60 20 0.2
F1/80 100 2.5 0 80 20 0.2
F2/20 100 2.5 60 20 20 0.2
F2/40 100 2.5 40 40 20 0.2
F2/60 100 2.5 20 60 20 0.2
F2/80 100 2.5 0 80 20 0.2
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Fig.9 The influence of F1 content on the setting time of high

water filling materials
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Fig.10 The influence of F1 content on the setting time of high

water filling materials
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