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Table 1 Elemental analysis of ethylene tar

w/%
nH/nc

C H N S O*

91.300 6.784 0.020 0.066 1.830 0.890

*— By difference
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Fig. 1 MALDI TOF MS (a) , FT-IR (b) and 'H-NMR (c) spectra of the ethylene tar
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Fig. 2 Schematic structure of different types of H atom
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Table 2 Hydrogen distribution in ethylene tar
Mole fraction/%
Har HU. fA
HB HY
Har2 Harl HF HA Hal
0.40 40.04 0.72 5.13 27.98 21.76 3.96 0.735

fy—Aromaticity; Hr—Hydrogen with fluorene structure; Hy—Hydrogen
with acenaphthene structure; H,;—Except for the above two hydrogens in

a-position
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Table 3 Composition of the main compounds in the ET-G

Peak  Retention Area Structural
Component
No. time/min percentage/% formula
1 0.980 11.14 1,3-Cyclopentadiene @
2 1.010 9.49 Cyclopentane O
0
3 1.090 7.92 Ethyl acetate )LO/\
4 1.135 473 Methylcyclopentane O/
1-Methyl-1,3-
5 1.170 459 @/
cyclopentadiene
1-Methyl-1-cyclopen-
6 1195 525 Q/
tene
7 1.800 11.38 Toluene ©/
Z
8 2.865 4.80 Ethylbenzene |
A e
9 2.995 8.34 1,3-Dimethylbenzene \©/
1-Ethyl-2-methylben-
10 4.450 4.73
zene




4524 ZR, A8 AR ] o SRR B R e R A S 191

3 (ET-L) B 70 545 M AUy, F5 THE 2 300 °C I B 01 A, Dt IRl REAE T He ol B A, Aok
Fe AUMR U B 1Y ET-L #E4T 73 T 3R AE, 45 R an1& 5 15 S S A Sg I e A AR e i i ke . & 5(b)
NS 71 Y EL A P 3 £ 4 i 1 A 0 5 2 0 e il OREAR

1P 5Ca) AT, AR 2 R AR R i A, RIILE REHT A > T 45 M AL, MR 23 1) "TH-NMR
EEIPATAE 200~ 430(m/z) Z (8], P B Rt A3 3EINIEL 5(c) B, AR 655 2 s il R B MO

H,, H, H; H,
200 400 600 800 1000 3500300025002 00015001000 500 10 8 6 4 2 0
mlz Wave number/cm ™! 0
(a) (b) ©

5 WARIRSY ET-L 09 RATI T BT (a), ZEAM63E (b) Az g IR &% (c)
Fig. 5 MALDI TOF MS (a),FT-IR (b) and '"H-NMR spectra (c) of liquid distillation ET-L
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Table 4 Hydrogen distribution in ET-L Table 5 Composition of the main compounds in the generated
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Mole fraction/% Peak Retention Area c . Structural
Hyp Hy fa No. time/min percentage/% omponen formula
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Fig. 7 Yield (a), softening point and PI value (b) of pitch with different reaction time
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Table 6 Elemental analysis of pitch with different reaction time
wi%
Sample ny/ne
C H N S O*
ET-330-4.0h 92.170 6.454 0.060 0.069 1.252 0.84
ET-330-5.5h 92.950 5.971 0.060 0.026 0.999 0.77
ET-330-7.5h 92.970 5.828 0.040 0.012 1.156 0.75
ET-330-9.5h 93.160 5.757 0.070 0.012 1.012 0.74

*—By difference
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Fig. 8 MALDI TOF MS (a), FT-IR (b), '"H-NMR spectra (c) and TG (d) curves of pitch with different reaction time
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Table 7 Hydrogen distribution of pitch produced with different reaction time

Mole fraction/%

Sample Hyr Hy fa
HB Hy
Hypo Hypy Hp Hp Hy
ET-330-4.0h 3.90 38.44 4.79 7.39 25.04 18.38 2.05 0.758
ET-330-5.5h 6.97 3738 3.96 5.87 22.87 19.01 3.95 0.786
ET-330-7.5h 4.98 40.07 3.38 5.22 22.78 19.71 3.86 0.794
ET-330-9.5h 7.52 38.35 4.89 6.40 21.64 11.44 343 0.800
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Preparation of High Softening Point Pitch and Its Application in
Lithium Ion Battery

LI Zhishuo', MA Cheng?, WANG Jitong', ZHANG Yongzheng', LING Licheng'
(1. State Key Laboratory of Chemical Engineering; 2. Key Laboratory of Specially Functional Polymeric Materials and
Related Technology of the Ministry of Education, School of Materials Science and Engineering,
East China University of Science and Technology, Shanghai 200237, China)

Abstract: High softening point pitch is prepared using ethylene tar by air oxidation method, meanwhile, its
application as coating pitch for graphite anode of lithium ion battery is also investigated. Combining with elemental
analysis, TOF MS, GC-MS, FT-IR, TG, '"H-NMR, the structure and characteristics of original ethylene tar and final
pitch products were analyzed in detail. Also, the effusion gas and liquid during reaction process were studied. The
results indicated that the softening point, carbon content and carbonization carbon yield increased with the oxidation
reaction time. Such pitches contain various complex polycyclic aromatic hydrocarbon. The best pitch for coating one
was obtained at the oxidation condition of 330 °C, 9.5 h. The pitch with softening point of 216.9 °C, has carbon content
0f 93.160% (mass fraction), its carbon yield of 51.4% when carbonized at 800 °C. Comparing with the original graphite
anode, after coating the pitch, the capacity increased by 26.3% at a current density of 100 mA/g and the cycling stability
was greatly improved.

Key words: ethylene tar; air oxidation; high softening point pitch; coating pitch; lithium ion battery
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