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Experimental studies of the BaAl,0,-CaAl,O, system in calcium

aluminate cement clinker

JIANG Xiao-gian, LI Jin-hong, I.I Peng-fei and LIU Xiang

(School of Materials Science and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: The aluminate cement clinker was successfully synthesized from starting materials of barium carbonate, alumina and calci-
um carbonate by designing mineral phase composition sintered at different temperatures. The formation mechanism of cement clinker
was investigated by XRD and SEM. The results show that BaALO, is mainly formed at relatively low temperatures, and then
CaAl, O, obviously increases with the increase of temperature in forming solid solution of BaAl, O and CaAl,O,. In addition, there ex-
ists a small amount of Caj;Alj4Os3, CaAL Oy and CazALOg. in cement clinker. BaAl, O, is mostly present in the shape of puncheon,
and solid solution of BaAl,O, and CaAl,Oy is developed into hexagon and round crystals.
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1 wp (%)
Table 1 Proportion of starting materials and designed

phase composition

BaCO;  ALO;  CaCOs BaAL Oy CaAl,O,
BC-1 65.9 34.1 0.0 100 0
BC-2 38.5 41.0 20.5 60 40
BC-3 25.0 44.4 30.6 40 60
BC-4 0.0 50.5 49.5 0 100
1
JXF90-2 200 <8%
17 MPa 60 mm
15 mm 110C 24 h SX,-8-
16 900 1000 1100 1250 1 300
1350 1400 1450C 3h 900C
10C min 900C 5C min
0.074 mm
1.3
X
XD-3 Cu 40 kV
40 mA
FEI Quanta 600
SEM EDS 100 Pa
2
2.1
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Fig. 1 XRD patterns of BC-1 cement clinkers calcined at

different temperatures for 3 h
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Fig. 2 XRD patterns of BC-2 cement clinkers calcined at
different temperatures for 3 h
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Fig. 3 XRD patterns of BC-3 cement clinkers calcined at

different temperatures for 3 h
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Fig. 5 SEM photos and EDS analyses of BC-1 and BC-3
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a b—SEM photo of BC-1 calcined at 1 400C ¢—BEM photo of BC-3 calcined at 1 300C  d—SEM photo of BC-3 calcined at 1 400°C
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