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New Technology of Efficient Value-added Utilization
of High Alumina Fly Ash

YANG Hui-bin
(Zhengzhou Non-ferrous Metals Research Institute Co. , Ltd. , CHALCO, Zhengzhou 450041, China)

Abstract: A new process to extract alumina from high alumina fly ash by pre-desilication sintering process
was proposed to solve the technical problem of comprehensive utilization of high alumina fly ash. The new
process cancelled carbonation decomposition of sodium aluminate solution and applied whole seed
decomposition process. By optimizing the synthesis technology and using high caustic ratio synthesis
technology, 4A zeolite for washing can be produced from spent liquor and sodium silicate solution. In
production process, by supplementing a small amount of sodium silicate for adjusting output of aluminum
hydroxide and 4A zeolite, material balance of production system can be better guaranteed. The new
process eliminated lime furnace, alumina baking furnace, sodium aluminate solution carbonation
decomposition and deep desilication process, which reduces energy consumption, waste residue emission
and carbon emission. The production process of this technology is relatively simple, technical feasibility,
good economy and has strong competitiveness.
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Fig. 1 New process diagram of fly ash

pre-desilication alkaline lime sintering method
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Table 1 Analysis results 1 of 4A zeolite sample
FEfh S SiO:/ALOs 552/ mg" A /um HE/%  pH
1—1% 1.9 233.73 3.14  98.53  9.80
1—2# 2.0 240. 06 3.26 98.46  9.82
1—3% 2.1 250. 28 3.35  98.52  9.76
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Fig. 2 XRD pattern of 4A zeolite sample
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Table 2 Analysis results 2 of 4A zeolite sample

GaiEi Al AL EE ) C s AL ] /b 538 4/ mg KL/ pm ST pH

2—1# o 0.5 285. 64 1.71 98.77 10. 88
2—2# 1.0 293. 56 2. 04 98. 45 9. 62
2—3# i 0.5 308. 58 2. 69 98. 25 9.31
2—4z 1.0 311. 49 2.51 98. 36 9.48
2—5# % 0.5 295. 33 2. 88 98. 55 10. 01
2—6% 1.0 290. 89 2.57 98. 22 9.76
2—7% . 0.5 276. 15 3.01 98. 35 9.42
2—8% 1.0 285. 44 3.12 99. 21 9.35

1— Na,0 - ALO, + 2Si0, - 4.5H,0

200)

B3 4A %A XRD & (a) 5 SEM F 51 (b)
Fig. 3 XRD pattern (a) and SEM morphology of 4A Zeolite sample
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Table 3 Pre-desilication effect of
high alumina fly ash
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