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Abstract: Aiming at dissociation problem of Al-Fe in hydrometallurgical extraction process for
high-iron diaspore bauxite, “calcification-carbonization-reducing iron” method was proposed for
effectively extracting valuable metal Al and Fe. Andradite-grossular hydrogarnet was synthetized

by pure material, and the transformation behavior in novel technology was investigated for

effective dissociation and comprehensive recovery of Al-Fe from high-iron bauxite. The results

showed that the andradite-grossular hydrogarnet is synthetized in the range of 483 ~ 533 K in
Na, 0-Al, 0,-Ca0-Si0,-Fe,0,-H,O system, in which chemical property is relatively stable. In the
carbonization process, andradite-grossular hydrogarnet is decomposed entirely, producing CaCO, ,
Ca,SiO,, Fe,O, and a little grossular hydrogarnet. Moreover, 52.7% of Al O, is extracted in
dissolving alumina process and 77. 2% of Fe is reduced in the directly reducing iron process.

Key words: calcification-carbonization method; high-iron diaspore bauxite; andradite-grossular

hydrogarnet; Al-Fe dissociation; dissolving alumina
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Fig. 1 Flow chart of “calcification-carbonization”
process for high-iron diaspore bauxite
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Table 1 Gibbs free energy data of several substances at different temperatures kJ-mol ™'
/K
w 373 398 423 448 473 498 523 548 573
CaO -649.07 -650.31 -651.63 -653.01 -654.47 -655.98 -657.56 -659.20 -660. 89
SiO, -925.69 -927.03 -928.47 -929.98 -931.57 -975.04 -934.98 -936.79 -938.68
Al O, -1693.81 -1695.65 -1697.63 -1699.76 —-1702.02 —-1704.43 -1706.97 —-1709.63 —-1712.42
Fe, O, -857.01 -859.91 -863.00 -866.27 -869.72 -873.33 -877.11 -881.05 -885.15
H,O0 -312.17 -314.32 -316.57 -318.93 -321.39 -323.94 -326.58 -329.32 -332.14
Ca0-Si0, -1664.06 —-1666.7 -1669.5 -1672.46 —1675.55 -1678.79 -1682.17 -1685.67 —-1689.3
Ca0O-Al,O; -2364.34 -2368.02 -2371.92 -2376.02 —2380.33 —-2384.84 -2389.53 -2394.41 -2399.46
CaO-Fe,O; -1530.5 -1535.08 —1539.88 -1544.96 —1550.24 -1555.76 —1561.48 -1567.41 —1573.55
Ca(OH), -1017.14 -1019.82 —-1022.65 -1025.63 -1028.75 -1032.01 -1035.39 -1038.91 —1042.53
AI(OH), -1538.74 —1540.58 —1541.96 —1542.88 —1543.34 —1543.34 —1542.88 —1541.96 —1540.58
SiOi’ -1029.98 -1026.4 -1021.82 -1016.22 -1009.62 —-1002.02 -993.40 -983.77 -973.14
Fe(OH), -862.91 -866.27 -869.83 -873.56 -877.46 -881.53 -885.77 -890.17 -894.72
OH" -231.62 -230.30 -228.53 -226.31 -223.64 -220.52 -216.95 -212.93 -208.47
CO, —-473.13 —-478.72 -484.38 -490.10 -495.89 -501.73 -507.62 -513.58 -519.59
CaCoO, -1239.75 —-1242.54 —-1245.48 —1248.57 -1251.79 —-1255.16 —1258.65 —-1262.28 —1266.02
AI(OH); -1310.63 -1313.06 -1315.68 —1318.46 —1321.42 —1324.55 —1327.85 —1331.32 -1334.96
gﬁgi‘é’%& —5474.19 -5488.99 -5504.59 -5521.01 -5538.13 —-5555.99 -5574.56 -5593.79 -5613.67
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Table 2 A,G° and RTInJ of carbonizing reaction at different temperatures kJ-mol ™'
/K
AL
373 398 423 448 473 498 523 548 573
AG° -113.91 -107.80 -101.73 -95.66 -89.63 -83.62 -77.64 -71.67 -65.77
RTInJ -9.58 -3.89 1. 69 7.20 12. 65 18.05 23.42 28.77 34.13
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Fig. 5 XRD patterns of carbonizing residue of
andradite-grossular hydrogarnet
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T I T RAR K A A 1R A S Al s T AR i
HRASEE BT LU 483 K 1 1. 05 BTt 2 533 K
() 1. 455 AH N M, 4804040 7 R M 483 K 1
52.70% Z T/ NEAERE 533 K 9 17.61% . X &
B, Bt I T, AR B R R K Ak A R A
INERE (o HAE LAE— DB fb 43k DRI o ik —
IKBEER AT (85 A 5 R o R o | T B o Y
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Table 3 Chemical composition of leaching residue %
/K Na, O AL O, Sio, Fe,O, Ca0 co, m(A)/m(S)  WiFE(ALO,)
483 <0.05 9.40 8.93 15.24 38.89 20.39 1.05 52.70
493 <0.05 12.30 9.11 11. 64 39. 63 16. 35 1.35 37.21
503 <0.05 11. 14 8.54 15. 04 37.86 18. 81 1.30 28.57
513 <0.05 11.62 8.69 14.73 38.71 15.99 1.34 22.09
523 <0.05 12.95 9.06 15.20 37.83 15.55 1.43 17.34
533 <0.05 13.16 9.09 15.28 36. 85 16. 46 1.45 17. 61
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