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2004

2.2 2
3
4 Table2 Hectrochemical performances of phenolic-derived
2 pyrolytic carbons with different heat treat ment
conditions
30 GIC
25 /(mAW g /(mAW Q@ /(mAW g /(mAH g)
20 600 ,2h 672.9 268.5 369 213
> 15 (39.9%)
e 800 ,2h 373.9 179.3 196 244
# 10 (48.0%)
057 1000 ,2h 212.2 72.4 150 238
! ‘ X (34.1%)
0 200 400 600 800 1000 1200
Z&/(mAb/g) 3,4 2 ,
1.phenolic1000 - 2h  2.phenolic800 - 2h '
3.phendic700 - 2h 4.phenolic600 - 2h (1) ! (
3 ) , 600 673 mAh/ g
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Preparation of phenolic resin-derived pyrolytic carbon
mater ials and their electrochemical perfor mances

Zhang Songyun Song Huai-he Zheng Miao-sheng Chen Xiao-hong
(The Key Laboratory of Science and Technology of Controllable Reactions, Ministry of
Education , Beijing University of Chemicd Technology , Beijing 100029, China)

Abgtract : Carbon materids were prepared from a gecia phenolic redn provided by Schuan Univerdty at tem-

peraturesfrom 600 to 1000 by pyrolygsin aninert N2 gas. The morphologies and microstructures of the
polymer-derived carbons were characterized by meansof SEM and XRD , and the correponding el ectrochemica

performances were investigated usgng charge/ discharge measurements. It isfound that the morphology of the
phenolic resn based carbons show an gpparent carbon layer structure, whose graphitic micro-crystd szesof the
resulted turbostratic carbons are asfollows: the value of dogz isabout 0.39nm, thevaueof L;is1l.5 2.1nm
and the valueof Laisintherangeof 3.7 4.7 nm, showing the polymer-derived hard carbon characterigtics.

The obtained materias show a cgpacity for lithium insertion as high as 620 mAh/ g when treated at 600 . But
the majority of this capacity shows a large hysteres's, that isthe lithium isinserted near OV (vs. Li*/Li) and
removed near 1V. The high capacity of the phenolic resn heat-treated at alow temperature was contributed to
the graphite intercalation compound mechanism and the reaction of lithium with hydrogen and oxygen which re-

mained in the low-temperature heat-treated carbon materials. Remarkable characteristics of the resulted carbons
was the higher irrevergble cgpacity loss even heat-treated at 1000 , which asociated with the irrevergble re-
action of lithium with O and N elements remained in the resulted carbon materias.

Key words: lithium-ion battery ; carbon anode materia's; phenolic resn



