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The preparation of sulphoaluminate-alite cement clinker from fly ash

ZHAO Hong-wei', 1.I Jin-hong!, MEI Lin', LIU Hui and GENG Jian-gang’
(1. School of Material Science and Technology, Natural Laboratory of Mineral Materials, China University of Geosciences,

Beijing 100083, China; 2. Institute of Shandong Alumina Group Co. Ltd., Zibo 255052, China)

Abstract: Sulphoaluminate alite cements were successfully prepared from fly ash, bauxite and CaF; as a fluxing agent by designing
MG and MS values, i.e., the controlling of CaO and CaSO, content, and the sintering at 1 150°C , 1200°C, 1250C, 1300C and
1350°C respectively. The effects of composition design and calcining temperature on the mineral phase of cement clinker were investi-
gated by XRD and SEM, and the chemical reaction route and mechanism were discussed in this paper. The results indicate that the
optimized mineral phase of cement clinker can be obtained under the following conditions: MG=1.05 and MS =0.95 at 1 300C,
and the phase compositions of cement clinker are C4A;S 58.73% , C3S 23.99% , C,S 2.87%, C;;A7 CaFy/CinA; 14.07% , and I-
Ca0 0.35% . The main phase C4A;Sin the cement clinker is well developed into regular and perfect rhombus-dodecahedron morpho-
logical crystals with sizes of 1~3pm, and the alite phase is developed into smaller hexagon crystals.
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Table 1 Chemical composition of fly ash and bauxite
SiO, TiO, ALO; Fe, O3 MgO CaO Na,O K,O
48.13 1.66 39.03 3.71 1.05 3.30 0.21 0.69 1.551 99.33
4.91 3.55 88.60 0.91 1.05 0.33 0.01 0.08 0.03 99.50
MG MS CaO  CaSO, Li = GS GS MG>1 CaO
et al. 2001 CiAS  GS S GS
MG= CaO+1.40 MgO—0.70 Fe, O3 — 2 0.44 % CaSO,  1.00 % AlLO;
0.55AL,0;  1.87 SiO, I CAS MS=1  (CaSO, ALO;
MS=CaS0, - AH ALY 2 GAS MS>1 CaSO;  GS 26,8
1 1.00 % MgO CS 0S8 CASS
1.40 % CaO 0.70 % CaO  1.00 % Fe,Os GF 1 2 MG MS
0.55 % CaO  1.00 % ALO; C4A3S 1.87 % SiO, CAS  GS
1.00 % CaO GS MG=1 CaO 2
2 MG MS wpy %
Table 2 MG and MS values of prescription and chemical composition
MG MS CaO ALO; SiO, SO; CaF, Fe,05 MgO TiO, Na,O K,O
CM-1 1.10 0.90 53.94 23.63 12.77 5.94 1.02 1.07 0.43 0.96 0.05 0.17
CM-2 1.05 0.95 48.83 24.44 16.63 5.94 1.02 1.35 0.48 1.01 0.07 0.23
CM-3 1.00 1.00 48.81 23.23 17.80 5.94 1.02 1.43 0.49 0.96 0.08 0.25
CM-4 0.95 1.05 48.66 22.13 18.99 5.93 1.02 1.51 0.49 0.92 0.08 0.26
CM-5 0.90 1.10 48.41 21.14 20.19 5.93 1.01 1.57 0.49 0.89 0.08 0.28
Cu XRD
1.2 1987
2 SEM JECL JSM-6700F
200 <8% 60MPa D
60 mm X 15 mm 1150
1200 1250 1300 1350C 40min 2
200
2.1

XRD Philips X' Pert 40kV 40mA
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Fig. 1 XRD patterns of sample CM-2 cement clinkers 900~1100T C,AS
calcined at different temperatures 2Ca0+ AbO; + SIO,>2C0 ALOs SO, GAS 4
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Fig. 2 Effects of MS ratios on the mineral phase of cement clinker calcined at different temperatures
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Fig. 3 SEM photos of cement clinker CM-2 calcined at 1 300C
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