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Abstract

Nano-graphite powder is a kind of in vitro soil admixture with good application potential, which
can be used in the property improvement of red clay. In this study, the mineral composition of the
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red clay in Guilin, and the micro-morphology of the original samples and the modified samples
were observed, so as to explore the influence of the nano-graphite powder on the microstructure
of the red clay. The results show that the main mineral components of Yanshan and Yangdi red
clay are kaolinite, quartz, halloite and bauxite. The red clay of Yanshan and Yangdi have strong
leaching and weathering degrees, among which the leaching and weathering degrees of Yanshan
red clay are stronger than those of Yangdi red clay. The addition of nano-graphite powder effec-
tively improved the microstructure of the red clay, reduced the pore size, enhanced the overall
cementation of the soil structure, and made it change to a uniform compact structure. The original
uncompressed samples from Yanshan and Yangdi showed the densest soil structure at 1%~2%,
while the soil structure of the compressed samples reached the densest state at 2%.
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Figure 1. (a) Sampling location map of Guilin red clay; (b) Yanshan red clay collection site; (c) Yangdi red clay collection site
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Figure 2. Energy spectrum diffraction of elements in Yanshan red clay
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Figure 3. Energy spectrum diffraction of elements in Yingdi red clay
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Figure 4. XRD-Rietveld full spectrum fitting quantization map of Yanshan and
Yangdi undisturbed red clay (obs—original spectrum; calc—fitting spectrum;

diff—fitting effect indicator line, the flatter the better the effect; Kln—kaolinite;
Qtz—quartz; Hal—halloysite; Gbs—alumina)
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Figure 5. SEM diagram of Yanshan red clay before and after modification with different dosage ratios (NGP refers to the
dosage ratio of nanometer graphite powder)
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Figure 6. SEM diagram of Yangdi red clay before and after modification with different dosage ratios
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Figure 7. SEM images of Yanshan red clay after modification and compression with different dosage ratios
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Figure 8. SEM images of Yangdi red clay after modification and compression with different dosage ratios
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