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ABSTRACT

The hydrocarbons containing more than 10 carbons(0.1% of total volume, Cig),
residue of aromatization from aliphatic hydrocarbons, were condensated in the presence
of catalyst aluminumchloride and cocatalyst nitrobenzene(NB) to be pitches with
desirable properties. The properties of pitch were affected by the concentration of
cocatalyst chosen 20 and 30wt.%. The pitch with 30wt.% NB showed higher carbon
yield and lower crystallinity than that with 20wt.% NB. The two pitches were heat
treated at 1000C and measured of charge/discharge capacity of the carbon as an anode.
The carbon prepared at 20wt.2% NB exhibited excellent cyclic stability with a capacity of
218mAh/.g and that at 30wt.% exhibited rather low cyclic stability with higher capacity
of 235mAh/g.
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Fig. 1. TGA diagram of Ci'; Fig. 2. TGA diagram of reaction
heating rate, 20 C/min. products; heating rate, 20C/min.
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Table 1. Elemental analysis of the reaction products.

Sample ID Yield Softening *Elemental Analysis **x Aromaticity
(wt.2%) Point(C) ¢ H N S H/C NC Car/Har

Cio' 89.05 890 193 0.12 1.20 0.014  0.571/0.287

NB20-250 37 142 9063 650 197 1.15 091 0.019 - /0.4456

NB30-250 65 234 88.61 649 259 0.87 0.88 0.025 - /0.459%

*Yield(%) = (wt.of product)/(original wt.of Cio') X 100
“Determined by NMR
500C % 1000CoA EAelst Alge Y484 23 9 4280 Table 29 '*ﬂ"]EH‘RlE}
#12] NB309] A&7} NB209] A& vlsjA &8l4+E&& ¥31 H/CH e AgHoes e
0.2 Hol ZEuZoM AAHE BAF FTFo] 1 A Foe AN&EHe A= 5'_°1
.

Table 2. Elemental analysis data of carbonized materials.

Yield Elemental Analysis
Sample 1.D o
(wt26) C H N S H/C N/
NB20-250/500 40 92.56 4.02 2.23 1.26 0.52 0.021
NB30-250/500 55 89.73 4.42 2.81 0.41 0.59 0.027
NB20-250/1000 35 93.79 0.70 0.57 - 0.089 0.005
NB30-250/1000 45 94.37 0.36 1.08 - 0.045 0.010

Fig. 32 500ColA @Al Alge W3 Ar)d Aloith. NB209) MEv EA9e d
A4 E Holz= ¥ NB302 W4 HaXE HAn olAez HE A o4 BAH
of 2™ H=E7F AM 500C EAejolx vjgko] N HA Zdn YA d2Hr7E FAHE
RAog FHHY

"
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10 m

NB20-250/500 NB30-250/500

Fig. 3. Microphotographs of polarized light microscope,

heat treated at 500TC for 1hr.

Fig. 4= 1000C €xg A9 X-ray3d £4 Aol AF@nFoz @3y A
e @402 NB20°) NB309 Ao vls)A ujdko] o wgs Aoz wolth 2400CH
2] Folle 2 237t 6% FE3)3oh.(Fig. 5)

(0m)
- >
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m 29

Fig. 4. X-ray diffractions of the samples Fig. 5. X-ray diffractions of the
carbonized at 1000T. samples graphitized at 24007C.

(a) NB20-250/2400

(b) NB30-250/2400
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gl BaadER L 1360ecm | B 1580cm ‘9] Mzt zhzh wiAAAY AP et
b7} Btk gk Ligeo/lisses BIAAAR S veldle Hx7F 5ed), o] Lwelisso 8 Y
NB309 A a7} 2% TAFel NB202 Algrt uZdAAdel & AL eI} (Fig. 6,
Table 3)

Table 3. The morphological characteristics for the carbonized
and graphitized samples.

X-ray diffraction R
Sample 1D
Bragg angle, 26 d-spacing(A)  Lcon(A) 1(1360)/1(1580)
NB20-250/1000 25.200 3.531 17.727 1.564
NB30-250/1000 24 500 3.630 8.212 0.926
NB20-250/2400 26.150 3.405 151.029 0.328
NB30-250/2400 25.500 3.490 39.298 0.767

*Epoxy resin Lcoe at 1000C (25A), Y.Liu, J.Zheng and J.R.Dahn,
Carbon 34, 193(1996).

— — NB20-250/2400 ,
——— NB30-250/2400 ‘

A.U.

-
v pns AUty o s v

1000 1200 1400 1600 1800
)

Raman shift (cm’

Fig. 6. Raman scattering of the graphitized samples.
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Fig. 7. Charge / discharge
characteristics of NB 20wt.%
carbonized at 1000T.
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Fig. 8. Charge / discharge
characteristics of NB 30wt.%
carbonized at 1000T.
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