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Purification of Liquid Phase Silicon Dioxide from Reclaiming Tail Gas
of Solar Polysilicon Production

TIE Shengnian, LI Xing, MA Lili

Key Laboratory of Advanced Materials and Applied Technology, Qinghai University, Xining 810016, China

Abstract Liquid phase silicon dioxide produced while reclaiming tail gas of solar polysilicon production by Siemens is not used in Asia
Silicon industry  (Qinghai), but directly put to landfill, which not only is a waste of energy and raw materials, but also pollutes the
environment. Therefore, in view of energy conservation and environmental protection, the gas should be recycled. This paper studies the
properties of liquid phase silicon dioxide produced while reclaiming tail gas of solar polysilicon production by Siemens in Asia Silicon
Industry (Qinghai). It is shown that the major factors that influence the purity of silicon dioxide are the heating loss and the burning loss; in
addition to an amount of water, the samples contain some amount of ash and volatile, coming mainly from the hydrolysis of silicon
tetrachloride, as well as some silica—gel. The silica—gel will lose water and the product silicon dioxide powder when heated to a high
temperature. When the silicon dioxide adsorbs a small amount of hydrolysis of silicon chloride on its surface, it will volatile when heated.
With this kind of method one can get powders of 99.8% silicon dioxide. In the morphological observation, it can be seen that the particle
size increases by agglomeration.
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1 2.0753 0.5092 75.46
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2¢ ( 0.lmg),
, (105%C) ,
2h, , , 1 s 105°C 2.5h
0.5h, , . . .
2 0.002¢ ), .
1.2 2.1.2
121 , 1.2.2 s
200°C, 2, ’ ’ L
2
Table 2 Burning loss of the dry samples
Ig
lg 20000 300C  400C  500C  600°C  700C  800°C  900C 1000 1%
1 0.5092 04723 04720 04719 04704 04703 04702 04702 04701 04700  7.6980
2 0.4908 04638 04606 04605 04587 04567 04555 04543 04533 04530  7.7020
3 0.5086 04782 04778 04765 04755 04739 04727 04711 04702 04695  7.6880
4 04751 04541 04539 04522 04491  0.4467  0.4442 04421 04397 04385  7.7040
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Table 3 Acid treatment of burning silicon dioxide powder at different temperature
Ig
/(mol - L") /g 25C 30°C 60°C 80°C 100C
1 0.01 2.000 1.9998 1.9975 1.9743 1.9231 1.8907
2 0.05 2.000 1.9995 1.9963 1.9725 1.9112 1.8843
3 0.10 2.000 1.9991 1.9947 1.9711 1.9101 1.8675
4 0.15 2.000 1.9987 1.9932 1.9623 1.9071 1.8501
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Fig. 2 Acid treatment curve of burning silicon
dioxide powder

2.2
,d(0.1):
5.6pm,d (0.5):30.1pm,d(0.9) :66.4pm,
, 30.074pm, ;
2.3 4 SEM
, 3~ Fig. 4 SEM micrograph of burning silicon dioxide samples
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