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Fig. 1 XRD patterns of Na,0-CaO-AL,O; materials: (a)
8001000 C; (b) 1100-1350 C
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Fig. 2 XRD patterns of Na,0O-CaO-Al,O; materials at

1350 °C: (a) 5-30 min; (b) 60—120 min
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Fig. 4 FTIR spectrums of Na,O-CaO-Al,0; materials at
800—1350 C for4.0 h
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Table 1 Diffraction peak intensity ratio (Rp;) of C;,A; and N,C3A;5 in Na,O-CaO-Al,O3 materials

Temperature/C CoAs NCAs Rp;
200(°) dIA Height ~ FWHW 20/(°) dIA Height ~ FWHW
800 18.23 4.8620 272 0.242 34.83 2.4933 289 0.133 0.941
900 18.22 4.8632 285 0.205 34.82 2.5702 301 0.140 0.946
1000 18.22 4.8654 305 0.197 34.81 2.5720 320 0.142 0.953
1100 18.21 4.8699 320 0.190 34.78 2.5742 335 0.153 0.955
1200 18.20 4.8701 368 0.182 34.78 2.5772 449 0.168 0.819
1300 18.18 4.8755 466 0.157 34.46 2.6005 470 0.172 0.991
1350 18.14 4.8860 662 0.128 34.42 2.6034 660 0.186 0.992
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Fig. 5 Microstructures of Na,O-CaO-Al,03 materials: (a) 800 C; (b) 1000 C; (c) 1200 C; (d) 1350 C
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2 1350 ‘CH Na,0-CaO-ALO; ¥k} EDS 45 5

Table 2 EDS results of Na,O-CaO-Al,O; materials at
1350 C
Mass fraction/%
Area No.
Ca Na Al (0)
1* 18.32 14.33 38.20 29.15
2* 36.43 0.02 28.49 35.06

B 6 1350 CHf Na,0-CaO-ALO;#)
VIV S
Fig. 6 Elements analysis of Na,O-
CaO-Al,0; materials at 1350 C:
(a) Map scanning; (b) Ca; (c) Al
(d) Na; () O

W gy 765 °C 3 NayCOs (W4 R fE YRR &2 B B—D,
LRI 6.3%ERRITE N 6%), =i 0.3%)M
N Na,O KR, KRNI g 883 'C: B—C iR
EA MBS, W28 1%, EEH Na,COs (1)
5k, C—D IR ERALA 53%, N Na,COs
IIAEA Na,O IR ILEER: SR8 min e, £
NS AGE R, U R AR ChA, AN
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Fig. 7 TG-DSC curves of Na,0-CaO-Al,0O; materials with
n(Ca0)/n(Al,05)=1.0 and w(Na,0)=12%
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Fig. 8 Alumina leaching property of Na,0-CaO-Al,0;
materials at 800—1350 C for 4.0 h
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Wi vEgE
Fig. 9 Alumina leaching property of Na,0-CaO-Al,04
materials at 1350 C for 0-2.0 h
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ThfE IR, A2 BRI NoCsAs 5 NayCO, IR N IS
PR, ALOs ¥ HTERE R 1T

3 &g

1) n(Ca0)/n(Al,03)=1.0. w(Na,O)=12%FHE4k5 iR
55 800~1350 CHY, miikest i NATHA, CaO 1 ALOs
PRI BAE R CroAg, 544 NayO FHERE oA, AR R
Jeli] NoCsAs AL, 83T Na BUR CpA, ik g i b
Ca™ i B i 5 AL NoCsAs.

2) FHEe IR EA FIT ChA; [ N,CiAs L
AR, AH[R] I 25 39K NayO FREA5, AT PRI NoCsAs
(1 2E A

3) BELEIEE N 1350 C. BFIE2N 2.0 h B}, Na,O-
CaO-ALO; WELHIPIAH N ChA; il NyCiAs, H 5
Na,COs R I IR SLTEPEEL R, ALO; IR H 1t e R 47
N 98%.
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Mineral transition mechanism of nonequilibrium sodium containing
calcium aluminate with high temperature sintering

ZHANG Di', GU Lin', LIU Er-kang', SUN Hui-lan', WANG Bo'?

(1. School of Material Science and Engineering, Hebei University of Science and Technology,
Shijiazhuang 050018, China;
2. Hebei Key Laboratory of Material Near-Net Forming Technology, Hebei University of Science and Technology,
Shijiazhuang 050018, China)

Abstract: The mineral transition, crystal stability, microstructure and reaction activity with sodium carbonate solution of
Na,0-Ca0-Al,03 materials sintered at 800—1350 C were studied when the molar ratio of CaO to Al,Os is 1.0 and the
mass fraction of Na,O is 12%. The results show that sodium doping can promote 12CaO-7Al, 05 transform into
2Na,0-3Ca0-5A1,05. Na* can replace the Ca®" lattice position of priority generated 12CaO-7ALO; to form
2Na,0-3Ca0-5A1,0;. Increasing sintering temperature can accelerate the conversion process from 12CaO-7Al,0; to
2Na,0-3Ca0-5A1,0;, but it also can increase Na,O loss, and then decrease 2Na,0-3Ca0O-5Al1,0; production. The
mineral compositions of Na,0-Ca0O-Al,O; materials are 12Ca0-7Al1,0; and 2Na,0-3Ca0-5A1,05, which also have good
alumina leaching property of 98%.

Key words: 2Na,0-3Ca0-5A1,0;; 12Ca0-7Al1,05; microstructure; crystal stability; alumina leaching property
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