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High-temperature metallogenic mechanism and
leaching property of calcium aluminate clinker with B,O;
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(School of Materials and Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Calcium aluminate clinkers containing different contents of B,O; in CaO-Al,05-SiO, system sintered at
1350 C were obtained by using analytical reagents of CaO, Al,O;, SiO, and B,0; as raw materials. The pulverization,
mineralogical formation characteristic, microstructure, elemental distribution and alumina leaching property of clinkers
were studied by XRF, XRD and SEM-EDS. The results show that B,O; promotes the formation of 2Ca0O-Al,0;-Si0O, and
inhibits the conversion of f-2Ca0O-SiO, to y-2Ca0-SiO,, which deteriorates the pulverization property of calcium
aluminate clinker. B,O; distributes uniformly in the calcium aluminate clinker, and the crystal parameters of
12Ca0-7AlL,03 and CaO-Al,O; increase with the increase of B,O; addition, indicating that B,O; forms solid solutions in
calcium aluminates to increase their crystal cell parameters. The Al,O; leaching rate of calcium aluminate clinkers
decreases quickly with the increasing of B,O; addition, which decreases from 95.01% to 72.03% as the B,O; addition
increases from 0 to 0.20% (mass fraction). The main reason of the obvious decrease in the Al,O; leaching rate of calcium
aluminate clinker is the formation of 2Ca0O-Al,05-Si0, and the unleached 12Ca0-7Al,0; in sodium carbonate solution.
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Fig. 1
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Sintering temperature curve of calcium aluminate
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Fig. 2
clinkers with different B,O; additions (mass fraction): (a)
Without B,Os; (b) 0.10% B,0s3; (¢) 0.20% B,0;

Appearance morphologies of calcium aluminate
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Fig. 3 XRD patterns of calcium aluminate clinkers with
different B,O5 additions
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Table 1 Semiquantitative analysis results of phases in

calcium aluminates clinkers with different B,O5 additions

w(B05)/%  w-CaSV%  w(B-CoS)%  w(C2AS)/%
0 26 3 0
0.02 24 5 2
0.04 20 10 2
0.10 11 18 3
0.20 7 23 3
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Table 2 Crystal parameters of calcium aluminates clinkers with different B,O; additions

C12A7 CA
w(B,03)/%
alA b/A c/A VIA3 alA b/A c/A VIA3
0.04 11.981 11.981 11.981 1719.6 8.652 8.115 15.200 1067.2
0.10 11.984 11.984 11.984 1721.1 8.707 8.110 15.195 1073.0
0.20 11.992 11.992 11.992 1724.5 8.653 8.174 15.412 1090.0
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Fig. 4 SEM image (a) and EDS spectra ((b)—(d) corresponding to points 1-3 in (a), respectively) of calcium aluminate clinker
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Table 3 Leaching results of calcium aluminate clinkers with

different B,O5 additions

Liquor concentration/ Solid composition/

W(Bzo 3)/

11
0, (gL) % .
NK NT AO A1203 SIOZ
0 30.25 78.66 38.28 1.64 8.22

0.02 30.01 79.43  37.78 2.13 9.59
0.04 29.50  80.31 37.26 2.85 9.44
0.10 2523 77.57  30.90 8.95 10.33
0.20 21.77  78.87  26.62 10.64 9.86
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Fig. 6 Al,O; leaching rate of calcium aluminate clinkers with

different B,O5 additions
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Fig. 7 XRD patterns of leached slags of calcium aluminate

clinkers without B,O; and containing 0.20% B,0;
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