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The influences of slag ultrafine powder on the cement hydration products

XIAO Wan and MA Hong-wen
(School of Materials Science and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: The influences of slag ultrafine powder (SUP) on such cement hydration products as ettringite
(AFt), Ca(OH), and CSH gel under different hydration time spans were studied by using XRD, TG-DSC and
ESEM techniques. The results show that SUP participates in the cement hydration process and remarkably af-
fects the formation rate, product content and morphology of hydration products. Moreover, with increasing
SUP dosage and prolonging hydration time, SUP gradually further affects the cement hydration products.

Key words: slag ultrafine powder (SUP); cement paste; hydration product; product content; morphology

20 pm

Zhang and Han 2000
Feng et al.

Zhang and Han 2000 Feng er al. 2000 Long ez 2000 Long et al. 2002
al. 2002 Tang and Li 2006 Tang Li 2006

5—~45 pm

2013 -06-21 2013 -09-22
2008D002
1975 - E-mail xiaowan @ cugb. edu. cn

1952 - E-mail mahw(@cugb. edu. cn



883
3
Hooton and E-
CSH mery 1983 3
Sha and
Pereira 2001 Olson and Jennings 2001 2 XRD
2005 2012
X
2
2.1
SUP
1 0% 10%
20% 0.5
P.II 52.5R 2.2
S95 1 X XRD
SUP 1 2
20+2 T 90%RH
1
1 wp %
Table 1 Chemical components of cement and SUP
CaO SiO, ALO; Fe; O3 50; K,O Na,O TiO, MgO MnO ZnO SrO  Mass Loss
648 218 502 331 222 063 019 020 117 002 012  0.11  1.21
SUP  40.9 31.7 15.3 0.35 2.44 0.22 0.31 0.68 7.92 0.26 - 0.07 1.45
2
Table 2 Properties of P.II 52.5R cement
min MPa MPa
g an® m* kg ! 3d 28d 3d 28d
3.17 380 185 255 30.7 60.6 6.2 8.8
3
Table 3 Characteristics of SUP
g cm™? I K B M, M, H
SUP 2.90 575 1.96 2.02 1.04 0.483 1.29
K= CaO+MgO+ALO; SO, + MnO + TiO, B= CaO+MgO+ALO; SiO, My= CaO+MgO SO, +
ALOs M., = ALO; SiO, H=CaO SiO,
Rigaku D max2550 VB3
40C 1.0x10 * MPa + PC X
24 h 80 pm 40 kV 250 mA DS=0.5°
RS=0.15 mm Ka 20 5%~

40C 1.0x10 %> MPa 12 h 70° 0.02° 4s
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Fig. 1 Particles distribution of cement and SUP AFt
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Fig. 3 XRD spectra of AFt in cement pastes for different time spans
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