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Electrochemical properties of boron-doped furan resin carbons for
rechargeable lithium-ion batteries

LIN Zhen-yan, ZHANG Hong-bo, XIONG Xiang, YANG Shuang-lei

(National Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Boron-doped furan resin carbons were prepared by high temperature (2 000 and 3 000 C) treatment furan
resin containing 5% (mass fraction) boric acid after carbonization. The phase composition, microstructure and surface
morphology of furan resin carbons were investigated by XRD, Raman spectroscopy, XPS and SEM. Electrochemical
behaviors of samples were studied by galvanostatic charge/discharge test. The results indicate that boron doping exhibits
catalytic graphitization effect and brings evident different morphologies. The electrode reversible capacity is closely
correlated with crystal parameters of the materials by XRD and Raman. The larger the structure order is, the crystallite
the size is, the higher the reversible capacity is. The boron doping furan resin carbon prepared at 3 000 C obtains high
structure order and crystal orientation with L, and L. reaching 25.93 and 27.17 nm, respectively, and shows high
reversible capacity of about 310 mA-h/g and no capacity fading after 50 cycles.
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Fig. 1 XRD patterns of boron-free furan resin carbon(a) and
boron-doped resin carbon(b) prepared at 2 000 and 3 000 ‘C
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Fig. 2 Raman spectra of boron-free furan resin carbon and

boron-doped resin carbon prepared at 2 000 and 3 000 ‘C
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Fig. 3 XPS spectra of BFR2 and BFR3

Table 1 Structure parameters of boron-doped and boron-free resin carbon prepared at 2 000 and 3 000 C

BET surface

Total pore

Sample dogo/nm L(002)/nm L,/nm R=Ip/lg area/ (m2-g71) volume/ (m3-g71) Dsp/um
FR2 0.3385 12.39 5.0517 0.8710 28.22 0.081 0 9.25
BFR2 0.3375 18.47 6.3613 0.770 9 16.72 0.0513 9.37
FR3 0.3367 20.91 18.836 1 0.233 6 14.72 0.044 7 9.42
BFR3 0.336 4 27.17 259319 0.1697 13.62 0.033 5 9.18
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Fig. 4 SEM micrographs of FR2 (a), BFR2(b) and FR3(c), BFR3(d)
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