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Abstract A series of porous silicon aluminate materials is defined as zeolite, which is widely used in sewage
purification, catalytic chemical synthesis and other fields due to its higher cation exchangeability. Coal ash,
gasification ash, casting ash, and other industrial ashes may be used as the main raw materials for the synthesis of
zeolite because they contained a large number of Si and Al elements, to achieve the purpose of resource utilization
of these solid wastes. The formation and sources of coal ash, gasification ash and casting ash were analyzed. By
comparing their chemical composition contents, it was found that the chemical composition contents of coal ash
followed the order of SiO,>Al,0,>Fe,0,>Ca0O. The ignition loss of gasification ash was 36.1%, which was
relatively higher, and the ratio of Si to Al was significantly higher in casting ash than those in gasification ash and
coal ash. At present, among the three kinds of ashes, more research and utilization work had been done for coal ash,
while less had been done for casting ash and gasification ash. The total content of Al,O, and SiO, in casting ash was
relatively high, and its loss on ignition and metal oxide content was low. Casting ash was a high-quality raw
material, which could be used to prepare high-quality zeolite. In addition to considering the recovery and utilization
of Si and Al of gasification ash, its residual carbon should be fully utilized because the residual carbon content of
gasification ash was relatively high.
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Table 1 Chemical composition of industrial ashes with higher content of silica and aluminium in China

%

it SiO, Fe,0,4 AlLO, TiO, CaO MgO Na,O K,0 SO, BgeH
MBI 339~597 15~19.4 16.5~550 02~22 1.1~85 0.6~48 02~13 07~29 0~29 54~102

MR BN 42.0~69.5 3.6~14.3 153~329 1.1~14 13~54 02~1.5 02~04 06~1.0 1.1~29 69~16.6
[EEEHHEE 1T 202~403  32~7.1 11.8~32.8 04~10 92~439 05~27 02~13 05~1.1 3.5~12.7 43~19.7

- YR 2420 28.7~50.1 2.5~7.7 89~427 05~17 28~127 07~14 05~24 03~20 03~46 8.6~36.1
M2 330~52.1 4.5~36.8 12.1~284 05~13 24~186 11~19 05~43 04~07 04~33 1.8~189

s PO 53.4~988 0.1~26 03~368 0.1~11 0~18 0~08 0~05 0~04 02~08 0556
R PR30 41.1~932  04~47  1.5~224 0~49 03~46 06~62 1.1~14 0.1~46 0.3~13.3
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Table 2 Main processes of synthesizing zeolite molecular sieves and their advantages and disadvantages
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