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Electrochemical Characteristics of Surface Modified CTP Anode by H;POs Treatment
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Abstract
To enhance electrochemical performances of anode materials, the surface of coal tar pitch (CTP) was modified by incorporat-

ing heteroatoms through chemical treatment with phosphoric acid (H;POs). The prepared anode materials with modified CTP
was analyzed by XRD, FE-SEM and XPS. The electrochemical performances of modified CTP were investigated by constant
current charge/discharge test, rate performance, cyclic voltammetry and impedance tests using the electrolyte of LiPFs dis-

solved in the mixed organic solvents (ethylene carbonate :
The coin cell using modified CTP (H;PO4/CTP = 3 :
mAb/g,
cycles and the rate capability was 87% at 2 C/0.1 C.

dimethyl carbonate = 1 :
100 in weight) has better initial capacity and initial efficiency (489
82%) than those of other composition coin cells. Also, it was found that the capacity retention was 86% after 30

1 vol% + vinylene carbonate 3 wt%).
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Table 1. Components of the Raw Material

Elementary Analysis (wt%)

Material Carbon Sulfur Hydrogen Nitrogen Oxygen
coal tar pitch 94.52 0.009 5.24 0.034 0.197
Coal tar cTP ‘ H3PO,

Homoéenizer ‘
___in distilled water

|
Heat treatment ‘

‘ Dry}ng ‘

Carbonization ‘ ‘
‘ Heat treatment ‘

Modified CTP

Figure 1. Experimental procedures of CTP treated by H3;POx.
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Figure 2. SEM image of (a) CTP and (b) CTP treated by HyPO; (3 wt%).
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Table 2. EDS Analysis of CTP Treated by H:PO; (3 wt%)

Modified CTP wt%
C 91.88
(0) 5.93
P 2.19

5
kev

Figure 3. EDS spectra of CTP treated by H;POs (3 wt%).
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Figure 4. XRD pattems of (a) CTP and (b) CTP treated by HzPO; (3 wt%).
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Figure 5. The XPS spectra of (a) CTP and (b) CTP treated by H;POy

(3 wt%).
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Figure 6. The XPS spectra of CTP and CTP treated by H;POs (3 wt%0).
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Table 3. Powder Resistivity Measurement of CTP and CTP treated by H;POs (3 wt%)
CTP Modified CTP
Pressure (Mpa) Electric conductivity (S/m)
51.6 5.8 15.9
103.2 59 14.9
154.8 6.1 14.6
180.6 6.2 143
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