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Influence of Limestone Powder on Hydration Characteristics

and Rheological Properties of Cement Paste
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Abstract:The influence of limestone powder on the hydration characteristics and rheological properties of ce—
ment was studied from two aspects of content and fineness by micro calorimeter and rotational viscometer. The influ—
ence of limestone powder on the system hydration was analyzed through the rate of hydration heat evolution and hy—
dration heat, while the influence of limestone powder on the rheological properties was analyzed from two angles of
close packing and particle volume fraction. The results show that limestone powder can promote the system hydration
process, and the greater fineness of limestone powder results in the more obvious promoting effect. The addition of
limestone powder leads to the decrease of cement content, so the second exothermic peak and total heat of the sys—
tem decrease with the increase of limestone powder content. With the increase of limestone powder content or fine—
ness, the volume fraction of solid particles increases gradually, the particle size distribution modulus decreases,
and the particle size distribution curve of composite system is close to the ideal distribution curve gradually. The
yield stress and plastic viscosity of composite systems decrease with the increase of limestone powder content, but
increase with the increase of limestone powder fineness.
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Tab.1 Chemical compositions of cement %

Weao Wsio, Walo, Wre.0, Wng0 Wso, WNa0eq Wi-a0 W1

64.40 21.62 435 345 345 225 050 090 125
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Tab.2 Physical and mechanical properties of cement

FRE Wi e PUMRIE BURMRE
i) |1 R | /MPa /MPa
1% /min  /min 3d 28d 3d 284d

MR R
/(grem™) /(m*-kg™)

&

3.15 350 256 132 198 56 7.6 275 49.8

ARAK : BRI T8 R R R AT R F
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WK (SP) : T RBFZ A A R A 19 Point-TS8
FRIRWBKHA B R E 3R 12.5% 858 1%.
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Fig.1 Particle size distributions of the cement

and ground limestone
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Tab.3 Fitting results of rheological parameters of paste
i e To/Pa n/(Pa+s) WG T R
1 100%C 5475 0727  1=5.475+0.727y 0.949
2 90%C+10%LP1 4.591 0.722 7 =4591+0.722y 0.986
3 80%C+20%LP1 3.849  0.709 7 =3.849+0.709y 0.995
4 T70%C+30%LP1 2.048  0.635 7=2.048+0.635y 0.989
5 90%C+10%LP3 5.007  0.899 7 =5.007+0.899y 0.987
6  80%C+20%LP3 4.996 0.836 7 =4.996+0.836y 0.997
7 70%C+30%L.P3 2.685 0.716  7=2.685+0.716y 0.999
8  80%C+20%LP2 4.745  0.768 7 =4.745+0.768y 0.995
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Tab.4 Fitting results of particle size distribution modulus in each system

%7 B n R i ' Fdh n R
1 100%C 0.487 06 0.902 6 80%C+20%LP2 0.458 97 0.891
2 90%C+10%LP1 0.477 71 0.902 7 70%C+30%LP2 0.445 97 0.885
3 809%C+20%LP1 0.468 67 0.901 8 90%C+10%LP3 0.465 57 0.898
4 70%C+30%1LP1 0.460 09 0.900 9 80%C+20%1LP3 0.445 92 0.891
5 90%C+10%1L.P2 0.472 47 0.900 10 70%C+30%LP3 0.427 98 0.883
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Tab.5 Volume fraction of solid particles in each system

' Hedh o 45 Fedh )

1 100%C 0.522 6 6 80%C+20%LP2  0.530 0

2 90%C+10%LP1 0.526 0 7 70%C+30%LP2  0.533 8
3 80%C+20%LP1 0.529 7 8 90%C+10%LP3  0.526 5
4 70%C+30%LP1 0.533 3 9 80%C+20%LP3  0.530 3

5 90%C+10%LP2 05263 10  70%C+30%LP3 0.534 3
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