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Abstract; The precipitation process of minerals in modified blast furnace slag was simulated with
Factsage software. The crystallization process of modified blast furnace slag was studied by using
differential scanning calorimeters ( DSC) , field emission scanning electron microscope ( SEM )
and X-ray diffraction( XRD) techniques. Based on the DSC curves, the crystallization activation
energy was calculated by using Kissinger equation, Ozawa equation and Augis-Bennett equation.
The crystal growth index n was calculated by using Augis-Bennett equations and the crystallization
mechanism was also determined. The results show that with the increasing of heating rate, the
modified blast furnace slag is changed from three-dimensional volume crystallization to surface
crystallization. For the modified blast furnace slag of M, =1.3 and 1.4, the main precipitations
are gehlenite and akermanite, and the crystallization activation energies are 469 kJ/mol, 471 kJ/
mol (T, ), 393 kJ/mol (T,,), respectively.

Key words: modified blast furnace slag; crystallization activation energy; crystal growth index;
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Table 1 Chemical compositions of modified blast furnace slag %
TR IE R Sio, CaO  MgO ALO, Fe,O, TiO, K,0 Na,O MnO S p
M, =13 37.30 32.54  7.97 15.56  2.12 1.26 0.91 0.53 0.16 0.75 0.02
M, =1.4 38.84  31.02 7.70 15. 46 2.34 1.21 1. 06 0.61 0.16 0.72 0.02
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Fig. 1 DSC curves of modified blast furnace slag
(a)—M, =1.3; (b)—M, =1.4.
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Table 2 Characteristic temperatures of modified blast furnace slag
TR JE 25 FRIE TR a=5K/min  «=10K/min «a=15K/min «=20K/min «=25K/min
TP/K 1134.1 1149.5 1158.6 1165.8 1171.3
M <13 T./K 1118.0 1127.9 1135.2 1140.5 1142.4
L T,/K 899.7 917. 4 946. 3 961.9 970. 8
ATy’ K 18.0 24.0 26.0 32.0 25.0
Tpl/K 1143.6 1160. 1 1168. 4 1175.6 1181.5
T.,/K 1130.5 1136.8 1146.2 1147.8 1151.1
sz/K 1184.0 1205.7 1216.0 1226.0 1232.7
M, =1.4 T,/K 1165.9 1185.2 1197.1 1206.0 1207.2
Tg/K 905.0 915.0 925.0 960. 0 985.0
ATy /K 15.0 24.5 23.0 28.0 28.0
AT i’ K 24.0 26.0 30.0 36.0 41.0
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Table 3 Glass transition activation energy E, of
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kJ/mol
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Fig. 2 Plots of glass transition activation energy of the samples

(a)—Moynihan ' f#; (b)—Kissinger /7 2.
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Table 4 Crystallization activation energy
E of the samples kJ/mol
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Fig. 3 Plots of crystallization activation energy of the samples
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Table 5 Crystal growth index n of the samples at different heating rates

W 2R Tl R T, T,
K-min™'  Kissinger =~ Ozawa Augis — Bennett 13 Kissinger =~ Ozawa Augis — Bennett £
5 3.92 3.77 3.85 3.85 3.17 3.01 3.09 3.09
10 2.47 2.37 2.42 2.42 3.03 2.88 2.96 2.96
M, =14 15 2.67 2.56 2.62 2.62 2.67 2.54 2.61 2.61
20 2.22 2.13 2.18 2.18 2.27 2.15 2.21 2.21
25 2.24 2.15 2.20 2.20 2.01 1.91 1.96 1.96
5 3.23 3.10 3.17 3.17
10 2.49 2.39 2.44 2.44
M, =1.3 15 2.33 2.24 2.29 2.29
20 1.92 1. 84 1.88 1. 88
25 2.48 2.38 2.43 2.534
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Fig. 4 XRD patterns of modified blast furnace slags after crystallization
(a)—M,=1.3; (b)—M, =1.4.
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Fig. 5 SEM photos of modified blast furnace slag after crystallization

(a)—M, =1.3; (b)—M, =1.4.
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