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Tab.1 Chemical composition of blast furnace slag %

BEk44 S0, Ca0 ALO, MgO TiO, Fe,0; MnO

FEESE 37.64 36.36 12.54 10.25 0.79 0.45 0.26
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Fig.1 SEM image of blast furnace slag
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B2 BirEH XRD Ei%
Fig.2 XRD pattern of blast furnace slag
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Fig.3 Process flow sheets of slag cementitious materials
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Tab.2 Effect of particle size on the properties

R HEREA  EREE RokE HEBE

/pum /(m® - kg ') /(g em”) /% /MPa
16.5 420 1.60 12.72 5.64
9.6 580 1.77 6.44 17.66
8.2 630 1.80 7.43 14.20
7.3 654 1.57 12.50 10.11
6.6 730 1.25 18.15 10.22
5.8 800 1.29 19.15 7.16
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Tab.3 Effect of activator amount and curing

time on the properties

BBRE  wieetn EEEE Rk HERE

/% /d /(g-em™’) /% /MPa
8 1.0 1.37 24.38 1 6.43
8 1.5 1.53 19.55 8.19
8 2.0 1.68 16.43 12.20
12 1.0 1.77 6.44 17.66
12 1.5 1.77 5.62 19. 66
12 2.0 1.57 7.76 21.85
16 1.0 1.80 0.89 27.91
16 1.5 1.83 1.20 29.66
16 2.0 1.85 1.66 36.61
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Fig.4 SEM images of samples with different curing time

Rl E B 9 SEM A I 4 FR. MK 4 7T X
B, AP 1 d 5T B R G KR AR
%, B2 3 1A 38 K e AR e o R
T P | T A R0, B s
S B R A, BB AT 07 7 A, BB
e 070 ) 8 0K R A0 B TR T
2.3 SEHPIR AR RO ATRME AR RO BN

% 4 HFHRBN 10 um 24 KR0S,
BB A &R 12% B, 76 R R R 5

1 dJi B R BE RS R B 2 BE | ROK R R PR SR L
£4 FPRENEREELOMM

Tab.4 Effect of temperature on the properties

FRIP R BE P B % K & R
/°C /(g+em™’) /% /MPa
=H 1.45 18.41 7.43
60 1.63 12.77 11.37
80 1.77 6. 44 17.66
120 1.31 36.48 5.29
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Preparation of Cementitious Materials from Blast Furnace Slag

LU Hong —xia, YU Lin, REN Xiang - gian, XU Hong - liang, ZHANG Rui

(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Cementitious materials were prepared by using a large amount of blast furnace slag and a small a-
mount of metakaolin as raw materials, as well as the mixture of NaOH and Na,SiO, as alkali activator. Effects
of average particle size of raw material, content of activator, curing time and temperature on the properties of
cementitious materials were studied. When the content of the activator was 12% , the compressive strength was
17.66 MPa for the sample prepared from raw material granularity of 10 pm and cured at room temperature.
However, it reached 27.91 MPa when the amount of activator increased to 16% . The results also showed that
the compressive strength increased with the extending of the curing time. The curing temperature at 80 C was
more suitable for the improvement of the early strength than other temperatures but the temperature shouldnot
be too high.

Key words: slag; cementitious material; compressive strength



