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Abstract — In this study, soft carbon was prepared by carbonization of carbon precursor (pitch) obtained from PFO
(pyrolysis fuel oil) heat treatment. Three carbon precursors prepared by the thermal reaction were 3903 (at 390 °C for
3 h), 4001 (at 400 °C for 1 h) and 4002 (at 400 °C for 2 h). After the prepared soft carbon was ground to a particle size of
25~35 °C, the soft carbon was synthesised by the chemical treatment with boric acid (H;BO;). The prepared soft carbon
were analysed by XRD, FE-SEM and XPS. Also, the electrochemical performances of soft carbon were investigated by
constant current charge/discharge test, cyclic voltammetry and impedance tests in the electrolyte of LiPF dissolved inor-
ganic solvents (EC:DMC=1:1 vol%+VC 3 wt%). The coin cell using soft carbon of 25~35 °C with 3903 soft carbon
(H;BO4/Pitch=3:100 in weight) has better initial capacity and efficiency (330 mAh/g, 82%) than those of other coin cells.
Also, it was found that the retention rate capability of 2C/0.1C was 90% after 30 cycles.
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Fig. 1. Experimental procedures for soft carbon treated by H;BO;.

Drying —> Heat treatment

Soft Carbon

treated by H;BO;

Korean Chem. Eng. Res., Vol. 54, No. 6, December, 2016



748 o]3.8 - o]Ft|

ol

w

F1.27, 0.1C, 0.2C, 0.5C, 1C, 2C2] T3t C-rateol A &35 E
2EZ APt 38 A A7 HAES] B FEAdS
0~1.5 VZ 3}aL 1 mV/sec?] scan rates 7}351%] ZIVE LAB MP2
(Won A Tech)E o] &3te] S8ttt A B AEE 100
KHz~0.01 Hz®] *8$]°|4 ZIVE LAB MP2 (Won A Tech)& AM&
sto] AAJs13ct.

3. 2 & nEt

3-1. 24 X2 IE ATE F|Eo| EE|M £EY

AfA FA)= D821 PFOR FE A& 4 JlaL, 52 59 &
s, 'hslAlzhol| ulhel 22 542 WS, BeEl] ¥
o] ebzivkal RalE UTH11]. =3 Edie [12] 5l <130 2l
ute}l Z2o] 91| A7 wA1e] A 25 Y AIRE, ARl wet
H)z)9] EAbE FE 9 Ashde] & JEFE nXvka st dA e
25 9 AZES FElslod AlFE 3903, 4001, 4002 T4 A (]
2)9] sk 247} 1672, 167.2, 192.8 °CE YERYS 01, 3903,
4001, 4002 BHA~ At 9] Y4 B4} v gheke] -9 93.96,
93.5, 94.11%% ¥ It} T3k H/C ratio?] 7-$- 0.76 0.78 0.74%
HeRA L.

A A 2T E JHEe] B4 248 dol] $18) EDS
215 AAI8H Fig. 2 @ Table 122 YERITE. Fig. 2014 Yek
wnpe} o] gak AP & Qlal] Ba fart B E o, vhael
B40) FHke- 77t 93.84%, 6.16% % LFERSTE. B3+ EDS mapping &
2 Ay} BAakxe] A2 E JHEY] - whhel B4Vt nEA B
wo] FAEE & 5 USITh

X E FHLO] 71318 5AE Sl A Al 9AE ©hst
3t P& AT E FHLof| FAS H7lste] LA ST Bat

Ag] A, 59 AZE 12 FE-SEM ©|"] A £ Fig. 3(a)9} (b)oll L+

Gre 21 I 2ss

R, i : J L e o

Table 1. EDS analysis of soft carbon treated by H;BO; (3 wt%)

Soft carbon treated by H;BO; Atom %
C 93.84
B 6.16

Fig. 3. SEM image of (a) soft carbon and (b) soft carbon treated
by H;BO; (3 wt%).
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Fig. 2. EDS spectrum and mapping of soft carbon treated by H;BO; (3 wt%).
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Fig. 4. XRD patterns of (a) soft carbon and (b) soft carbon treated
by H;BO; (3 wt%).
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Fig. 5. The XPS spectra of soft carbon treated by H;BO; (3 wt%).
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Fig. 9. Nyquist plots of soft carbon treated by H;BO;.
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