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Thermal behavior and surface microstructure of quartzite particles

LIU Jianguo', JIANG Xiumin'*, WANG Hui’, CUI Zhigang' , HAN Xiangxin'
(! School of Mechanical Engineering , Shanghai Jiao Tong University , Shanghai 200240, China;
2School o f Energy Science and Engineering , Harbin Institute of Technology, Harbin 150001, Heilongjiang, China)

Abstract: The melting characteristics and thermal expanson behavior of quartzite particles during heated-
up were studied by using a thermal microscope (LEIAZ-][ ) made in Germany. The results showed that the
linear expansion rate of high purity quartzite had three different regions at different temperatures, namely,
slow-expansion region (room temperature—870C), halted expansion region (10001350 C) in which the
linear expansion rate tended to be zero, and fast-expansion region (1400—1550C) with a sharp wave
crest, respectively. These regions were corresponding to the isomer conversion of SiO,. The comparison
between two samples with different purities showed that the purity of quartzite particle had a remarkably
influence on its melting characteristics. A particle with higher purity tended to have a higher characteristic
temperature of melting characteristics. Furthermore, the surface microstructure of the high purity quartzite
particles heated at different terminal temperatures was also observed by using a scanning electron
microscope ( HITACHI) S2150. Numerous micro-cracks (about ten microns) would be formed on the

surface of the sample when the terminal temperature reached the fast expansion region, and the structure
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inner the sample was very loosen with numerous of minor-cracks (about one micron in width). These

minor-cracks lead to the lose of elasticity and worsened mechanical properties of samples.
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Table 1 Composition and physical property of two

different kinds of samples

Sample SiO; mass Fe; O3 mass Color Size
fraction/ % fraction/ % /mm
1 99. 63 0.03 white 2.8X2.8X4
1 72.03 27.97 deep red  2.8X2.8X3.4
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Fig. 1 Schematic diagram of thermal microscope

1—photosource; 2—microscope condenser;
3—furnace; 4—sample; 5—thermocouple;
6—millivoltmeter; 7—objective lens; 8—eye lens;
9—scale plate; 10—reflective mirror; 11-—ground glass;

12—amplifying lens; 13—camera; 14—reflective mirror
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Table 2 Melting characteristics of two different

kinds of samples

Deformation Softening Flowing
Sample temperature(DT) temperature(ST) temperature(FT)
/C /C /C
1 1525 — —
Il 1380 1449 1600
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Fig. 7 SEM photos of quartzite particles at different terminal temperature
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