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Abstract: To enhance the early compressive strength of magnesium oxysulfate(MOS) cement, 5Mg(OH),*MgSO, -
7H,O (517) whiskers after heat treatment were added to the MOS system. The effect of the 517 whiskers with and
without heat treatment on the setting time, compressive strength, phase composition, microstructure and pore
structure of MOS cement was investigated. The results show that both 5Mg(OH),-MgSO,-4H,0 and 5Mg(OH),-
MgSO, can adsorb water molecules from the MOS slurry to convert into 517 whiskers. This can further promote

the formation of 517 whiskers in MOS system due to the adhesive-crystal seed synergistic effect of these two
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dehydrated phases, resulting in a shortening in the initial and final setting time, an optimization in the pore structure,

and an improvement in the early and late compressive strength of MOS cement. In addition, the content of 517 whiskers

used to prepare MOS cement should not exceed 4% . Compared with 517 whiskers without any heat treatment, the

517 whiskers treated at 100 “C and 150 °C have a stronger positive effect on the performance of MOS cement.

Key words : magnesium oxysulfate cement; crystal seed; synergistic effect; compressive strength; hydration

product; microstructure
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Table 1 Chemical composition of LBM powder

w/ %
MgO Ca0O Fe,0, ALO, Sio, Other
83. 66 1.25 0.47 0.69 7.15 6.78
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Fig. 1 XRD pattern of 517 whiskers
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Table 2 Mineral phases content of 517 whiskers
w/%

517 phase Mg(OH), MgO MgCO, SiO, Amorphous phase

60. 42 19.53  2.33 2.13  0.19 10. 87
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Fig. 3 XRD patterns of MOS specimens hydrated for 24 h
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Specimen 517 phase Mg(OH), MgO MgCO, Sio, Amorphous phase Reliability factor(R,,)
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T100D2 43.85 15.87 4.21 7.08 1.07 27.92 9.351
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(c) TOD2,8 h
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Fig.7 SEM images of MOS specimens at 8 h and 28 d



4 84

TEARTE, S5 Hhb B 5Mg(OH),-MgSO, - 7H,O #2506 i 48086 /K Je Bt T 3 J3E 114 52 1) 843

7L, KRB N 517 F A MOS 304 JE Ak o
F2 N R N MgO UKL 5 48 i oK 28 P4 B 517 &
A MOS I F TOD2 B4 v 517 #H & 201 1 78 78 < AL
PR 5 8 I B Ak B S 517 S5 25 A MOS 3K #4F T100D2
B f 20K 517 A0 F AR AC B A K M B GEA  58
A 28 A K0 B 517§ 251 MOS 7R A H L 8 &
100 CHAL R 517 F 40 (il MOS 3% JE 4K rp 17 78 3 £
[ E AR 517 AR A X BT 28 100 CHAb B (19 517
mm AR BT MOS IR R 7EKAL 51 517 M1 d AR AR K
7S A AR R EL R 517 A1 S AU 2R Mg(OH), 41
B AL PR I 517 A A HE S T MOS 1k &
AR 517 A & AT K AR B X U B 5SMg (OH) -
MgSO,-4H,0 #1 5Mg(OH),-MgSO, £ #| F MOS {4

0.16
0.14
0.12 |
0.10
0.08
0.06
004
0.02 [H

—— Control
---TO0D2

---- T100D2
--—- T150D2

/(mL-g™")

N
o

digD

10! 102 103 10*
Pore size/nm

(a) Pore size distribution

AP OKLEEDS17T MR E R A T HE 4.

K 8 MOS IR 324 28 d iy L4240 4 A R AHFL
B B it 2k .l ] 8 (a) W] I < 4% 4 MOS 314 1 <AL AL
% FE4 T 10~1 000 nm; 25 I RE Y e AT JLALAR R
75.52 nm, B A 200 R A A FFN 2 100,150 CH AL
PR 517 & 250 1 MOS 3 1 55 T JL AL A2 43 5 B AR =2
63.83.47.75.62.75 nm. iX 15 B I Ab BRI S 517 g0
BIa]BEAR MOS 1R R 1 ALFLAE . BB 8(b) AT UL, 25
H4l B A 2% K23 4b BN £ 100,150 “CHAb B
517 fb 28 1 MOS 3 £ & FL B R 2 51 9.39%0 .
8.98%6.7.92% F1 8.48% , it B #44b BRI 5 517 & A0
BRI FEAR MOS 1K F 1y B AL B 2, DT £ = MOS i
PR R R B

£ 10
o —— Control
E gl® --- TOD2
S Ty ~--- T100D2
Y -~ TI50D2
z 6
7
2
S 4+
&
2
el
=
£
= gt N
S o : e
10! 10? 10° 10*

Pore size/nm

(b) Cumulative porosity

K8 MOSEUMFRY 28 d HYFLAR 43 A SR BLAL BT 2 il 2

Fig. 8 Pore size distribution and cumulative porosity curves of MOS specimens at 28 d
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