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The preparation of aluminum hydroxide from high-alumina fly ash based
on alkali dissolution method

SU Shuang-ging"?, MA Hong-wen', ZOU Dan’ and LI Ge'
(1. National Laboratory of Mineral Materials, China University of Geosciences, Beijing 100083, China; 2. Blue Sky
Technology Co., Ltd., Beijing 100083, China)

Abstract: A new alkali dissolution method is used to extract aluminum hydroxide from high-alumina fly ash in
this study. The first step alkali dissolution is to obtain desiliconized fly ash with relatively high Al,O;/SiO, ra-
tio. The amorphous silica in the fly ash is partly leached when the fly ash is leached with 8 mol/L sodium hy-
droxide solution at 95°C . The desiliconized fly ash is then used for the second step alkali dissolution as the mate-
rial. The desiliconized fly ash mixed with CaO are leached with 18 ~20 mol/L sodium hydroxide solution at 260
~280C and the dissolution efficiency of Al,Oz reaches 85% . Then reduced causticity ratio, deep desilication
and carbonation decomposition are carried out on the basis of acquired sodium aluminate solution. The features of
the prepared product of aluminum hydroxide are determined by XRD, SEM and chemical analysis. The results
show that the aluminum hydroxide has fine crystal and slight particle aggregate sphere 70 ~80um in diameter.
The product can satisfy Class 1 of the China National Chemical Standard GB/T4294-1997. Compared with other
technologies, this technology can avoid high temperature sintering procedure and realize low energy consump-
tion, and the process is quite consistent with the environment protection idea.
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Table 1 Chemical analyses of the high-alumina fly ash

SO, T,  ALO;  FeO0;  FeO . MmO MgO o CaO NaO KO  P,Os  LOI  Tol
H2F-07 57.44 1.16 30.37 1.10 1.91 0.01 2.69 3.12 0.31 1.68 0.02 0.67 100.47
1.2 4 H,O+6 OH 3
H2F-07 —-200  >90% SiO, ALO;
NaOH NaOH
Si0, ALO; 1
CaO 95T 60 min NaOH
18~20 mol L~ NaOH SiO,  ALO; 1
NaOH SiO;
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3%
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NaOH H,SiOF ™ ALO;
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Table 2 Chemical analyses of the desiliconized fly ash
SiO, TiO, ALO; Fe, O3 FeO MnO MgO CaO Na,O K,O P,0s LOI Total
TG-01 34.29 1.05 33.16 4.55 0.92 0.02 2.73 4.61 9.65 0.21 0.03 8.63 99.85
AL O, SiO, 0.53 N ALO;
0.97 1
2.2 SiO,
4 280  NayO-CaO-AL0;-SiO,-H,0 ALO;
2006 Si0,  CaO 1
MR 10 AE TG-01
ALO; 260~280C 18 ~20 mol L
SiO, Al Os

ALO;
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Table 3 Effect of reaction time on the leaching rate of Al,Os

min ALO; %
15 83.2
30 84.0
45 86.7
60 88.2
4 g L
Table 4 Chemical analyses of the sodium aluminate solution
SiO, ALOs Na,O
JRY-01 3.55 36.6 304.9
2.3
13.7
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Fig. 5 XRD pattern of the aluminum hydroxide
product AOH-01
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Table 5 Chemical analyses of the aluminum hydroxide product

ALO; SO,
64.76 0.019

Fe, 03

0.004

Naz()
0.18 35

AOH-01
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