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Table 1 Particle size distribution of fine tailings

i /um = 2/% i 1 BB % i~ B %

+38 422 422 100.00
-38+20 14.33 18.55 95.78
-20+10 30.55 49.10 81.45
-10+5 17.01 66.11 50.90
-5 33.89 100.00 33.89

&t 100.00
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Fig.1 XRD patterns of (a) fine tailings and (b) cement
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Table 2 Relative quantities of hydration product of cement
pastes with different water glass dosage

B 3d 28d

H C-S-H Ca(OH) , C-S-H Ca(OH) ,
co 8.00 2.51 11.98 2.15
C10 11.32 0.40 15.56 0.36
C20 12.09 0.37 15.26 0.31
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Fig.2 Effect of water glass dosage on the compressive
strength of CTB
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Fig.3 XRD patterns of cement pastes with different water glass dosage cured for (a) 3 d and (b) 28 d
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Fig4 TG-DTG of cement pastes with different water glass dosage cured for (a) 3 d and (b) 28 d

MBI AT LA, ERB KB T,
RAE CO LT A R RRAEVE, 43 B R C-
S-H %tz (50~250 °C) Fil Ca(OH),(400~500 °C) [¥]
IIHRTAN . IR B R 10% B, FE C10
Ca(OH), [MFFHEIENE 2, C-S-H B IF 45 iF e 5 1
R0, 2D UE B K B N 5 T FE T KR
IKAGAE L) Ca(OH),, 36 KT C-S-H i 1 A2 ik
o KBS EE P INE 20% J5, C-S-H#t
B2 ()R AR Ve i P R R AR B Ak, %45 R XRD

I HTEE R 2

FI AN TR 7K AR 7= ) 0 4 S 1 DX 0] 3 it ()
PE, ¥ TG-DTG ith £k n] AvH 5 H 7K P8 alRf b 2%
IKALTF=HIAR & . THREE SRR 2.

M2 o LUEH, 7787 3 d i, R Co )
Ca(OH), Fil C-S-H #E i (1) AH XF 75 & 43 0 o 2.51%
M 8.00%. KB &4 10% I, WK Cl0h
Ca(OH), FIAX & B FF(R S 0.4%, [AI C-S-H #t
JRE IR AR O 5 B 2 3 T & 11.32%. /KBS 5 it



« 118 - Wrrera A

2023 4F

— N 20% i, WAE C20 ' Ca(OH), FIl C-S-
H BB AR5 520 08 0.37% Fi1 12.09%, Kk
FECl0 R RAW Bk . F#Y 28 dJ5, Ca(OH),
I C-S-H #E e (R AH X & i R4k &35 3 d i 28
L, zg Rt — 0, EEKIERBASHE
FEAK R 1K) Ca(OH),, fRBE C-S-H B/, H

B 5 i®# (a) Co. (b) Cl0F8 (c) C

JEBH A KBTS I5 R AR SR8 N, KB K Y8 K
AR F TR — 3.
23 WA

Bl 5 SRR BB 45 1 45 A T KR ¥ AR R
79 28 d Jii ) SEM.

20 #3728 d B SEM

Fig.5 SEM images of sample (a) CO, (b) C10, and (c) C20 cured for 28 d
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Effects of Water Glass Modified Cement on the Performances of Cemented
Fine Tailings

Li Ruoyun'?, Liu Qing', Feng Yanfei’, Lyu Xianjun', Wang Junxiang'

(1.College of Chemical and Biological Engineering, Shandong University of Science and Technology,
Qingdao, Shandong, China; 2.Huicheng Environmental Protection Technology Co., Ltd, Qingdao,
Shandong, China; 3.Moutai Institute, Zunyi, Guizhou, China)

Abstract: This is an essay in the field of ceramics and composites. To study the effect of water glass on the
hydration reaction of cement and performances of cemented fine tailings backfilling materials (CTB),
compressive strength test, X-ray diffraction (XRD), thermogravimetric (TG), scanning electron microscope
(SEM) were used to investigate the effects of water glass dosage on the compressive strength of CTB,
hydration products, and microstructure of cement pastes. The results showed that, for a given range, the
addition of water glass consumed the Ca(OH), in samples and generated large amounts of calcium silicate
hydrate (C-S-H) gels, forming a compact microstructure, which was beneficial for the rapid development of
strength. However, the further increase in the water glass dosage did not significantly improve the quantities
of C-S-H gels because the Ca(OH), in cement system was completely consumed, leading to a weak

enhancement in the strength of CTB.
Keywords: Ceramics and composites; Cemented tailings backfilling; Water glass; Compressive strength; C-
S-H gels
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