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Fig. I XRD analysis results of wheat straw ash at 575 C
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Table 1 ~ XRF analysis results of wheat straw ash (% ,wt)

vy [Al] [Ca] [c1] [Fe] (K]
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Table 2 Common items respective Mohs ”hardness scale
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Fig. 2 Apparatus and mechanisms diagram of capacitance test system
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Fig. 4 Capacitance & differential capacitance curves of

wheat straw ash in N,
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Fig. 8 Capacitance test results and XRD analysis results of

wheat straw ash in different atmosphere
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Li Tingting" *>, Huang Yangin', Yuan Hongyou', Liu Huacai', Yin Xiuli', Wu Chuangzhi'
(1. CAS Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences ,
Guangzhou 510640, China; 2. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: The sintering behavior of wheat straw ash is examined based on capacitance test method accompanying with
Mohs’ hardness scale judgment. Comparing with the traditional test methods, such as TG-DSC test and ash fusion point
test, the method is convenient to test, and the obtained sintering temperature is 835 “C which is close to the actual
sintering temperature in the gasifier. On this basis, the conditions affecting the melting characteristics of wheat straw
ash, such as temperature, heating time and atmosphere are further investigated. The results show that the temperature is
the key factor affecting the slagging of wheat straw ash. At different temperatures, the change of ash composition mainly
includes the transformation of SiO; crystal and the formation of low temperature eutectic of aluminosilicate. After reaching
melting temperature of 990 °C , the feldspar mineral characteristic peak disappears, which may be related to the
formation of vitreous; In addition, it is found that the heating time does not affect sintering degree, the theoretical
sintering time of wheat straw ash at sintering temperature is 5 min under N, atmosphere, and the reaction rate of
potassium feldspar is higher than that of anorthite; In the three atmospheres of CO,, N, and air, the sintering
temperature in the air atmosphere is slightly lower, mainly because the wheat straw ash is more likely to form a low
temperature eutectic such as potassium silicate under an oxidizing atmosphere.

Keywords: wheat straw ash; slagging; sintering temperature ; fusion characterization



