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Abstract: This work investigated the feasibility of reusing
steel slag as raw materials in preparing magnesium phosphate
cement (MPC). The effect of steel slag on the setting time,
hydration process, mechanical properties and microstructure
of prepared cements was determined. The results show that
the influence of steel slag on the performance of magnesium
phosphate cement exhibits a similar trend as that of fly ash.
The addition of 10% steel slag would accelerate the hardening
of prepared cement due to the presence of Ca0O and the formed
calcium hydroxide. The hardness of steel slag would also
increase the compressive strength. With increasing the steel
slag substitutional level, the content of hydration products
while the

micorstructure become loose as a result. The hydration of f-

would decreases, porosity increases and

ks B 2017-05—09

Ca0 would do a detrimental effect on the mechanical
properties of MPC. The hydration products detected in X-ray
diffraction(XRD) patterns of steel slag blended MPC is the
same as those of reference. However, there is more
microcrack present in the hardened paste containing 40% of

steel slag.

Key words: magnesium phosphate cement; steel slag; fly

ash; performance; mechanism
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Tab.1 Chemical compositions of raw materials %
WMgO WSO, WO WFey Oy WAL, Oy WS04 WP, O Wr, Oy WTotal
puRsa=Rinz3 76. 6 4. 21 2. 29 1.14 0.78 0. 06 0. 26 0. 26 85. 60
N (SL) 10.3 21,9 37.4 14,9 9.78 0.61 1.32 0. 14 96. 35
R (FA) 0. 85 40,7 9. 46 5. 34 22,4 2.17 0.71 0.01 81. 64
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Fig.1 Particle size distribution of dead burned
MgO, SL and FA
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Tab.2 Mix ratio of magnesium phosphate cement
%

wg/ (wy+ /
wpbay) M

) wy / CoyFwp+ wps/ Coy+
wB+wSL) 'M)p+wB+wFA)

0] 0 0 0.18 8 3
SL—1 10 0 0.18 8 3
SL—2 20 0 0.18 8 3
SL—3 30 0 0.18 8 3
SL—4 40 0 0.18 8 3
FA—1 0 10 0.18 8 3
FA—2 0 20 0.18 8 3
FA—3 0 30 0.18 8 3
FA—4 0 40 0.18 8 3
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Effects of SL and FA on the setting time and
fluidity for MPC

Tab.3

ok P P P
& 5 Hﬂ{‘%@s ﬁffr? / & 5 Hﬁﬂ/?s ﬁrgfr? /
O 215 140 SL-1 150 100
FA-1 150 100 SL-2 165 90
FA-2 165 80 SL-3 195
FA-3 225 SLA4 255

FA-4 280

W HARE pH (E A ETESE (R 4,48 10760/
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Tab.4 Effects of SL and FA on the pH value of
MPCatld
& 5 O FA-1 FA-2 SL-1 SL-2 SL-3 SLA4
pH{E 10.71 11.60 11.96 11.07 11.5 11. 64
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Fig.2 Effects of SL and FA on the temperature evolution of hydrated MPC paste
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Fig.3 Effects of SL and FA on the compressive strength of MPC
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Tab.5 Effect of SL on the cumulative pore volume
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Fig.4 Effects of SL and FA on the compressive strength of MCP after 1 h and 3 h of hydration
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Fig.5 Effects of steel slag on the phase composition of
hardened MCP at 28 days
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