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Study on Control Laws for Setting Time of
Magnesia-phosphate Cement
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Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; The effect of different water-binder mass ratio, magnesium oxide specific surface area
and retarder on the initial setting time of magnesia-phosphate cement were studied to find out the
optimal mixing ratio that is beneficial to the control of initial setting time. In the coagulation time
test and compression test the effect of water-gel mass ratio of magnesium phosphate cement, the
specific surface area of magnesium oxide and the amount of retarder are analyzed. When the water-
gel mass ratio is 8% -10% , the specific surface area of magnesium oxide is 2 700 cm’/g,and the
amount of retarder admixture is 5% , the initial setting time of the magnesium phosphate cement
can be controlled at 10 — 12 minutes, and the early strength is above 30MPa. The initial setting time
of the magnesium phosphate cement increases with the increase of the water-gel mass ratio, and
with the increase of the specific surface area of magnesium oxide, the initial setting time increases
first and then decreases. Adding a small amount of borax retarder can significantly extend the
initial setting time.

Key words; magnesia-phosphate cement ; setting time ; water-gel mass ratio ; surface area of MgO;
retarder admixture
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Table 1 The chemical composition of magnesium oxide( mass fraction) %
w( Al Oy) w(SiO,) w(Fe,05) w(Ca0) w(MgO) w(SO;) w(TiO, ) w(Na,0)
1.98 3.1-3.3 1.5-2.5 1. 81 90 -92 0.01 0.2 0.05
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Table 2 The effect of water-gel mass ratio on

setting time

B BB Jnok £/ K BELEIT
s HBEME g mL JEiE b [1]/min
Al 1 000 85 0. 085 10
A2 1 000 100 0.1 11
A3 1 000 115 0.115 14
A4 1 000 130 0.13 35
A5 1 000 145 0. 145 68
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Fig.5 Influence of different water-gel mass ratio

on the strength
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Table 3 The effect of the specific surface area of

MgO on the setting time
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The effect of the specific surface area of

Fig. 6
MgO on strength
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Table 4 The effect of retarder on setting time

L ERRBEDRE BN . iy
i ) . JikiEsg
BAMEL g /% ]/ min
c1 1 000 0 100 1
(o] 1 000 1 100 3
a3 1 000 2 100 6
c4 1 000 3 100 9
c5 1 000 5 100 11

H1% 4 n] LA, PERES Z2BE2



%52 1

ATZNE: « WL /K YR B IR ] 42 Tl LR F 50 335

LU A5 PR T 58 T 6 R A I A 118 5 23 B[]
WBEIER, C5 B8N 5% B, ] fR4F
R AR st 5 T B | LGS A it THRAE.
ERE P C1 A EELE B [ /N F 1 min, 7EAR
BRI DT, SO R PR, e K
s A [ ISP M R B [ 2, 3 i
AR RR T, B W Ry 2 T R
MR A8 J W & A2 3 min I B 7 iR B AT Gk
60 C. 1M C5 4 A7E 25 min YA 45 C, £
AT A

AR 5L 15 1 i B IR BE K Je bt o FE
BARE 7 s, E 7 0T GBI
TS JINORT T PR B R A8 ARk 1% 5 B AT B Sk 1Y)
WESER , 8 BRI R, 2Rk
FIIELZE | A8 A P R — S0 B 1 S Nz, T i
JE S BAREE RN Y)W R LT I, G2 Bk 7] — 22
FREE LIHAE T 5EM BEAR TR . 25 B IR
FH K B8 TR 45 B [0] XoF 92 B S50 1) 52 i), 4 77
i TSR 5% ZE 5 (45 i

HiETR F/MPa

1 /

3's 24 ! 67IZ
@ H/m
7 ZREEB X

Fig.7 The effect of the amount of retarder on strength
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