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Heom, 7] E8(82%), 2 C0.1 C FEEH(90%), £ F4& 85% 548 HATh & Ao Azxd X+
AtolE BT R8540 I4EE & F AU

Abstract

In this study, the molecular weight controlled pitches derived from pyrolyzed fuel oil (PFO) were prepared using solvent
extraction and were carbonized. Electrochemical characteristics of lithium battery anode materials were investigated using
these petroleum pitches. Three pitch samples 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). The prepared hexane insoluble pitches were analysed by XRD, TGA, SEM and
Gel permeation Chromatography (GPC). The electrochemical characteristics of the PFO-derived pitch as an anode material
were investigated by constant current charge/discharge, cyclic voltammetry and electrochemical impedance tests. The coin cell
using pitch (4001) and the electrolyte of LiPFs in organic solvents (EC : DMC =1 : 1 vol%, VC 3 wt%) has better initial
capacity (310 mAh/g) than that of other pitch coin cells. Also, this carbon anode showd a high initial efficiency of 82%,
retention rate capability at 2 C/0.1 C of 90% and cycle retention of 85%. It was found that modified pitches improved the
cycling and rate capacity performance.

Keywords: PFO, petroleum pitch, anode, lithium ion battery, hexane
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Figure 1. Schematic diagram of the synthesis process for HI-SC
composites.
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Figure 2. TGA and DTG curves of HI-pitch.
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Table 1. Weight Average (M,), Number Average (M,) and Polydispersity of the HI-pitch

Heading M,, (g/mol) M, (g/mol) Polydispersity
HI-SC (3903) 945 400 2.360
HI-SC (4001) 730 370 1.974
HI-SC (4002) 627 351 1.789
_,/\ HI-SC(4002)

)
L
=
5 HI-SC(4001)
s
=
—/\ HI-SC(3903)
20 40 60 80

2 Theta
Figure 3. XRD patterns of HI-SC.
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Figure 4. FE-SEM images of (a) HI-3903, (b) HI-SC (3903), (c)
HI-4001, (d) HI-SC (4001), (¢) HI-4002, (f) HI-SC (4002).
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Table 2. Rate Performance of HI-SC (4001) Composite for Particle Size Distribution

Discharge capacity of various current rate (mAh/g)

Retention rate (%)

Particle size distribution

0.1 C 02 C 05 C 1C 2C 2 C/0.1 C
Over 45 pm 271 200 165 149 134 49
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Figure 6. Cycle performance of HI-SC composites under 35 pm
particles.
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