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Preparation and Lithium Storage Properties of Silicon Nanotubes Based on Halloysite
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(1. College of Mines, Liaoning Technical University, Fuxin 123000, Liaoning, China;
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Abstract: Natural halloysite was used as precursor and template to prepare silicon nanotubes through low temperature
aluminothermic reduction. The mechanism of variation in morphology during the reduction process and the lithium storage
performance of the silicon nanotube were studied. It was found that the alumina octahedron in the natural halloysite was helpful to
maintain the one-dimensional nanotube structure of the products during the low temperature aluminothermic reduction process,
leading to the formation of silicon nanotubes. The silicon nanotubes had excellent electrochemical performance when used as anode
of lithium-ion batteries, with an initial specific capacity of 3 150 mA-h/g. After 50 cycles, the specific capacity was still 1 977 mA-h/g,
which is more than twice the value of commercial silicon anode. At a current density of 2 A/g, the capacity was maintained to be
913 mA-h/g after 200 cycles, which is also much higher than that of commercial silicon anode.
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Table 1 Chemical composition of halloysite

Chemical composition wi%
SiO, 52.41(x0.09)
ALO; 44.19 (+0.12)
MgO 2.33(20.1)
Ca0 0.43(0.06)
P,05 0.27(x0.01)
S 0.26(x0.01)
Fe,05 0.07(£0.01)
K>0 0.05(£0.09)

w—DMass fraction.
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Table 2 Fitting nyquist values of samples

Samples R/Q Ri/Q R, /Q

Reduction product of pre-pickling halloysite 3.0 2.5 54.5

Si nanotube 2.9 3.6 53.9
Commercial Si 2.9 2.7 54.1
:}: N
3 én%?
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IR AR FAOE JFT FE R R IR I A IR 254 () B A
o UREA A TR R, ©AA R
A= Re, SRR E PE(0.5 Alg TEFE 50 Ik
JE EL &9 1786.0 (mA-h)/g, 2 Alg FEFF 200 X5 EE
HEA 1197.6 (mA-h)/g) 2 165 0G0 68 (i

KA IR EE S B 0.5 A/g I 2921.6 (mA-h)/g
FasE FRER] 2 A/g 1) 1633.6 (mA-h)/g.
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