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Effect of calcined wollastonite powder on mechanical properties of magnesium

sulfade cement
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(1. School of Civil Engineering, Liaoning University of Science and Technology, Anshan 114051, China; 2. Department of
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Abstract: To enhance the mechanical properties of magnesium oxysulfade (MOS) cement, wollastonite powder
(WS) was utilized as an additive before and after calcination to study its effect on the mechanical properties of MOS.
The WS and WS/MOS composite system before and after calcination (1 000°C) were analyzed by DSC-TG, XRD,
FTIR, NMR, SEM, and mercury intrusion porosimetry (MIP). The results show that calcination stimulates the hydra-
tion activity of °Si in WS, and the calcined WS stimulates its hydration activity in magnesium alkali environment,
resulting in better performance of WS/MOS composite materials. WS enhances the mechanical properties of MOS,
and the strength of WS/MOS composite system with the calcined WS increases more significantly. The bending
strength and compressive strength of MOS on the 28 days reach their maximum values when the after calcination
WS content is 20wt%, which are 11.4 MPa and 63.4 MPa, respectively, with increments of 71.4% and 21.2%. WS opti-
mizes the pore structure and reduces the proportion of pores larger than 100 nm in MOS. The calcined WS has good
interface compatibility with MOS, which is more conducive to improving the mechanical properties of MOS.
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Table1 Chemical composition of light burned magnesium oxide powder (LBM) and wollastonite (WS)

Component MgO/wt% Si0,/wt% CaO/wt% Fe,O5/Wt% Al,O3/wWt% Others/wt%
LBM 83.66 7.15 1.25 0.47 0.69 6.78
WS 1.11 51.34 45.74 0.28 0.59 0.94
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Fig.1 Partical size distribution of LBM and WS
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43 0 Bk B 1.000 g 48R AT . BbE IS RE K A R
(WS) LA 10mL £ & F/KHh, #AHRs) 20 min J5,
HE 12h, BCEEIEW, #E47 pH A (PHS-3C #Y,
AR 2R AR B A BR A D
1.3.3 ZEA oL

{1 FH 25 4 0 BT A (STA 449F3 AU, 7 [+ fiif 5
A2 il 3 7 R \)) SR AT RE KA K TG & DSC 4
Br, RAERHAAAS, LL10°C/min F1 % 1400°C,
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i FSE 5 R0 30 W Y & B b ke 5
1 0 SE 4R 3 1% 1 (Advance 11T 500 MHz %, i [£] 17
TN XF2SE HEAT IR
1.3.5 ZLAME s

i F{E 18 L R 36 000 ¢ 1. 43¥E% K 0.5 cm™ 41
HMETEAY (EQUINOXSS Y, 48 [ A & 7o /3 \)) Xt H
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1.3.6 BT 2

I TC 5 A G830 3 & 5F 311 B 85 (SIGMA
HD, fEER/ReEuAH] ) HATHOIEHMEL
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{ifi F JE 7 AL (AutoPore IV 9500 &Y , 26 [#] 2 o
IERA D) XiF 28 KM I ARARIEA TFLBR 435 A it
1.3.8 X GILATHHY

i FH 7 22 A 20 Bl X'Pert powder % X 5} 26 41 5
1, Cu#ll, %)% 40kv, HiJi 40mA, FHi4 K
0.02°, M 8°/min, 4 [Hl 5°~70°, Xl Af ik
RN %o
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Table2 Testratio

Molar ratio

CA content/ WS content/
Sample
n(a-MgO) : n(MgS0,) n(H,0) : n(MgS0, ) wt% wt%

0%WS/MOS 8 20 0.3 —
5%CW/MOS 8 20 0.3 5
10%CW/MOS 8 20 0.3 10
15%CW/MOS 8 20 0.3 15
20%CW/MOS 8 20 0.3 20
25%CW/MOS 8 20 0.3 25
30%CW/MOS 8 20 0.3 30
5%CY/MOS 8 20 0.3 5
10%CY/MOS 8 20 0.3 10
15%CY/MOS 8 20 0.3 15
20%CY/MOS 8 20 0.3 20
25%CY/MOS 8 20 0.3 25
30%CY/MOS 8 20 0.3 30

Notes: CW—WS not calcined; CA—Citric acid; CY—WS calcined at 1 000°C for 2 h; MOS—Magnesium oxysulfade.
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Fig.2 TG and DSC curves of WS
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Fig.3 SEM images of WS before and after calcination
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Fig.4 XRD patterns of WS before and after calcination and soaking

in water after WS calcination for 20 days
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Fig.5 FTIR spectra of calcined WS immersed in water and calcined WS

mixed with MgO immersed in water
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Fig.6 NMR spectra of calcined WS immersed in water and the mixture

of calcined WS and MgO immersed in water
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Fig. 7 Compressive strength of each group of samples at different ages
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Fig.8 Flexural strength of each sample after 28 days of curing
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Total Volume of pore in each
intruded range/%
! .
Sample volume/ porosity/
1y >100nm 10-100 nm <10 nm
(mL-g™)
0%WS/MOS 0.1294 129132 34.63 64.05 1.32
10%CW/MOS 0.1220  12.2003 28.88 68.54 2.58
20%CW/MOS 0.1285  12.8457 23.49 75.04 1.47
10%CY/MOS 0.1100 11.0001 26.05 71.02 2.93
20%CY/MOS 0.1101 11.0141 18.46 79.63 1.91
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Fig. 11 ((a)-(d)) SEM images of 20%CW/MOS and 20%CY/MOS cured
for 28 days; (e) EDS spectrum of 20%CY/MOS cured for 28 days
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Fig. 12 Observation of EDS spectra of 20%CW/MOS and 20%CY/MOS cured for 28 days using SEM
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