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Fig.1 Classification of substances in microwave fields
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Fig. 2 Geometric reconstruction model of microwave

heating system for quartz sand
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Fig.3 Schematic diagram of electromagnetic thermal coupling

model for microwave heating process of quartz sand
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Table 1 Numerical simulation parameters of microwave

heating process for quartz sand
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Fig. 4 Temperature variation curve of quartz sand layer
center under different grid numbers
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Fig.5 Temperature distribution of quartz sand in

microwave oven
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microwave heating of quartz sand
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Fig. 12 The influence of different thermal conductivity

coefficients of insulation buckets on microwave
heating of quartz sand
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Research on Microwave Heating Model and Simulation of Quartz Sand

HOU Qinglin, ZHAO Weiyi, HOU Yihui, HE Xiangqiang

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Given the increasing demand for high-end quartz materials and the depletion of crystal resources, a
new approach has been explored to prepare high-purity quartz sand through refining processes using vein quartz silica
ore with slightly higher impurities. A mathematical model for microwave heating of quartz sand is constructed, and the
heating law of quartz sand under microwave radiation is theoretically analyzed. The interaction relationship between
temperature, microwave power, time and other key factors when removing gas-liquid inclusions in microwave heating
technology is clarified. The results show that the heating rate of quartz sand is positively correlated with microwave
power and dielectric loss tangent, while negatively correlated with the thermal conductivity of the insulation bucket.
Moreover, changes in the height of the quartz layer and the inner diameter of the crucible can also cause deviations in
the distribution of microwave heat sources, leading to irregular temperature changes.

Keywords: quartz sand; microwave heating; simulation; dielectric constant
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Preparation and Properties of Modified Halloysite Nanotubes/Poly(Lactic Acid)

Nanocomposites

JING Chunhua

( Jiangsu Ruixiang Chemical Co., Ltd., Yizheng Jiangsu 211400, China )

Abstract: Poly(lactic acid) (PLA) is regarded as a promising biodegradable material with good application
prospect. To further improve the comprehensive properties of PLA, 3-aminopropyltriethoxysilane (APTES) was used
to modify the halloysite nanotubes (HNTSs) to obtain the modified halloysite nanotubes (mHNTSs), which was then used
as nanofillers and melting blended with PLA matrix to prepare the PLA/mHNTs nanocomposites. The mechanical
performance, thermal behavior, and the crystalline property of the nanocomposites were investigated. It was found
that the mHNTs dispersed well in the PLA matrix, and compared to the pure PLA, the tensile strength of the prepared
nanocomposites was improved by 33% and the crystalline degree was increased by 10.5%, respectively.

Keywords: poly(lactic acid); modified halloysite nanotube; nanocomposite; mechanical property
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