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Abstract

To broaden students’ horizons, promote the integration of science and education and cultivate ap-
plication-oriented talents, a comprehensive exploratory experiment was designed and carried out
on the basis of cutting-edge lithium-sulfur battery research: the preparation of TiOz-carbon nano-
tube (CNT) composites and the study of their performance as modified separators in lithium-sulfur
batteries. Through this experiment, students can understand the frontier of energy storage battery
research, broaden their vision, cultivate interest in scientific research, master basic experimental
skills including the preparation, characterization and electrochemical performance testing of nano-
composites, enhance their scientific research and practical ability, and develop innovative compe-
tence.
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Figure 1. (a) XRD pattern of the TiO2-CNT composite; XPS spectra of the TiO2-CNT composite: (b) Ti
2p,(c) O 1s,(d) C 1s
[& 1. (a) TiO2-CNT E&##H0 XRD [El; TiO.-CNT E&##H80 XPS [El: (b) Ti2p, (c) O 1s, (d) C 1s

DOI: 10.12677/ae.2026.1692012 1202 HEHRE


https://doi.org/10.12677/ae.2026.1692012

5, TN

1(b)~(d)N TiO,-CNT E AR XPS K. Ti 2p W E(E 1(b))E B AT LI PIANFAEIE, 73 5% B
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Figure 2. (a) SEM images of the TiO2-CNT composite; (b, c¢) SEM images of the TiO2-CNT-modified
separator and blank separator; (d, ¢) TEM images of the TiO2-CNT composite; (f)~(i) Elemental
mapping images of the TiO2-CNT composite

[ 2. (a) TiO2-CNT E&#KIE SEM [E; (b) TiO:-CNT i FREEFI(c) =AM SEM [&;
(d, ¢) TiO2-CNT E&##8HI TEM [E; (H~(i) TiO-CNT E A ##E9 mapping

DR TR A U S 0 LT M R SR, X ZRE A S M SR TR B R (PP) R AT TiO,-CNT AE M B JIE(T1O,-
CNT/PP)HL it AT HIAL A MEREMI e 4] 3 (a) IR 2228 2R 7R AE 2,32 V 1 2.05 V A AEPINIE 5
g, o 5%F BT Sg B ATIETE LisSy (x =4~8) M LizSy (x = 4~8) B ANIEME LinS/LinS, HIIE it fE . 7 EAL e
W, fE 233 VL 2.41 V AEEPIANEAIE, 2350006 BEANEPE LipS/LinS, B P LizSx (x = 4~8)F LizSx (x
=4~8)F| S A LIS AR« RTELTTAT, TiO-CNT/PP A& 1M R BELAN PP [ I Air 25 Ha jth (1 S A3 S i oy B B A —
B, U R A A AR T SRS AR B TR R

] 3 B A [RIRR  H it 1 (a) FEFRMR 221 ZR; (b) 2EIC TiO-CNT/PP B PERRIE FLIAE 0.1 C NI FRIK
HIHZ: (c) 0.5 C FIEIEREIE: (d) etk Re .

X TiO-CNT/PP BMifG I TE 0.1 C FHEATH 3 KA AN, HAamh iz 3()fim.
T VUBCE AT 7S HL A B2 BN 1387 mAh-g ™' A 1255 mAh-g™, 20N 90.5%. HIFEBEAMBE G5 CV i
ALRFF 3. TE5E ZFEE IR A IS R, O L2 540728 1200 mAh-g ' fi 1160 mAh-g ™!, &
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Figure 3. (a) Cyclic voltammetry curves of batteries assembled with different separators; (b) Galvanostatic charge-discharge
curves of the battery with TiO2-CNT/PP modified separator at 0.1 C; (c) Cycling performance at 0.5 C; (d) Rate performance
Bl 3. REAFEMRIRE M) BIFMARELZ; (b) R TiO:-CNT/PP M FRIREHAE 0.1 C TRFEMER%Z; (c) 0.5

C TR MEEE; (d) EERMEEE
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