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Hydration of composite system with limestone powder and aluminate cement

Shen Xuyan, Liu Jiawen, Wang Chong, Zheng Qiaomu , Zou Luyao
(College of Material Science and Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract:imestone powder (LP) actually has hydration activity and can reacts with aluminate minerals,
such as C; A in Portland cement, and CA and CA, in aluminate cement (AC). The hydration product is
calcium carboaluminate hydrate. In this paper, in order to study the hydration reaction, composite
systems, which consist of limestone powder and aluminate cement, were analyzed by micro calorimeter,
strength test and XRD. The results show that, LP could accelerate the hydration process of the system,
and lead to a shorter induction period, an earlier and lower hydration heat peak in the hydration of
aluminate cement. The more LP in the composite system, the faster the early hydration, but the lower the
hydration heat of the composite system. 20% replacement of limestone powder is the most reactive and
contributes significantly to the strength of the composite system. The more limestone powder in the
composite system, the less hydration products of the aluminate cement. When the limestone powder

content is 20% ~40% , the XRD peak of calcium carboaluminate hydrate is relatively obvious. Accordingly,
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there is a optimal range of AC: LP in the composite system. It is concluded that a significant hydration

reaction occurs between limestone powder and aluminate cement. The composite of limestone powder and

aluminate cement is expected to produce a new type of cementitious material.
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Table 1 Chemical composition of aluminate cement %
CaO MgO Fe; O Al; O3 SiOz SOs
32.9 0. 84 3.38 47.05 10. 47 0.55
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Fig. 1 XRD pattern of aluminate cement
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Fig. 2 Particle size distribution of aluminate cement

and limestone powder

1.2 REHE

12,1 ARAc#amlaX KA R I SEE TA 2
A4 77 19 HEAT Detector of TAM air f# i #41% .
KRR LR LA N3 2 PR, A4
T2 5 7K U FAT IR AT K T d v RE AT R B
o7 J5T 2B Rk [ K, B A B RE 1 min J5 LA E
TS AR 2 14 i BASGE T8 N T R T K AR A



%54 WAE 5 B R Br—ha Bk 3R AR R W KA R 5 127
R EAERBREAL el £ B SR AL = W AT @ B K e KA 5 2) 7 b
Table 2 Mix proportion of the paste of the system BN . A KA KSR SR KRR & AR KA R
e BB R % W IO 3 2% AR AR TR ER K R i K AR D A L 4 S AR IR AR UK
AC Lr Je KA 5T 300 L A 2R BR IR R K P i K AL
A0 100 0 0. 50
0.012
A2 80 20 0. 50
0.010 A0
A4 60 40 0.50 ~
"0 0.008 A2
A6 40 60 0. 50 B
A8 20 80 0.50 %0'006 A4
%0.004 a6
L2.2 A M EEEREDLIFRS LI % 0.002 A8
3. 40 mmX40 mm X160 mm R E il A8 i b ik 0.000,; . e ——
I E)/h

. 24 h JEPRBL, bR AE R B 2 0 e 5 B IO, F IR
(oK IR e b o B A B )7 925 ) (GB/T 17671—1999) , il
T H BT A o AP R R

%3 SAKERURGRESLE

Table 3 Mix proportion of mortar specimens of the system
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Fig.3 Rate of hydration heat of the composite system
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Fig. 4 Hydration heat of the composite system
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Fig.5 Hydration heat produced by limestone powder reaction
2.2 BESH

HA R BRI S hUE R R R &
PR Z b AR R R K 8 5 A K A By it Y LE R (AC
LP) AL LA AT 6 iz

HiTIREE/MPa
S = N W A NN

X0
28d

d
(b) BLERE
{1 : 72 AC:LP=1:4 AC:LP=2:3 AC:LP=3:2
AC:LP=4:1 AC:LP=1:0

6 EAMEERACELP LBIXEKXHFEERN
Fig. 6 Influence of AC:LP on the strength of mortar

specimens in composite system
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in the composite system
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