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Fig. 1 Synthesis of carbon nanomaterials
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Fig. 2 'H-NMR spectrum of P(E-co-FcEA) ( % CH,Cl,)

Table 1 Conditions and results of copolymerization of ethylene and FcEA*

Sample Catalyst (mg)  [FcEAIC(mol/L) Yield (g) M, M,/M, FcEA incorp (mol % )

HomoPE 8 0 1.8 119300 1.73 0
PCE-co-FcEAD-1 16 0.02 3.4 75100 1.57 0.03
P(E-co-FcEA)-2 16 0.05 3.0 63100 1.47 0.04
PCE-co-FcEAD-3 16 0.2 2.2 16400 1.52 0.08
PCE-co-FcEA)-4 16 0.4 0.6 2200 3.10 0.23

# Compolymrization condition: Pd-diimine catylst; Ethylene pressure, 1.013 x 10°Pa; Polymerization temperature> 25°C; Reaction times 24 h; 20 mL
CH, Cl, as solvent
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- 3 TEM images of carbon materials
a)sb) Amorphous carbon from the pyrolysis of PCE-co-FcEAD-1 and PCE-co-FcEA)-2 at 700°C » respectively: ¢) Carbon nanoropes from the pyrolysis

of PCE-co-FcEAD-3 at 700°C: d) Carbon layer; e) “ A 7 growing site; f) Carbon nanoropes from the pyrolysis of PCE-co-FcEA)-3 at 900°C
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PREPARATION OF CARBON NANOMATERIALS WITH COPOLYMER OF ETHYLENE
AND FERROCENYLFORMYLOXYETHYL ACRYLATE

XTAO Anguos WANG Li>» LIU Qingquan, GAO Jingmin, ZHAO Yulai, LI Chao
(State Key Laboratory of Chemical Engineering, Department of Chemical and
Biological Engineering> Zhejiang University, Hangzhou 310027

Abstract A novel copolymer, poly ( ethylene- co-ferrocenylformyloxyethyl acrylate ), P ( E-co-FcEA D, was
synthesized from ethylene and ferrocenyl formyloxyethyl acrylate with an @ -diimine palladium catalyst. The molecular
weight and composition of the resultant copolymers were analyzed with gel permeation chromatography ( GPC) and
nuclear magnetic resonance ( NMR). The results suggested that the FCEA content in copolymerization system
influenced not only the molecular weight, but also the composition of resultant copolymers. The molecular weight
decreased dramatically with increasing FcEA contents. When the FcEA content was 0.02 mol/L in copolymerization
systems the polar monomer content of the resultant copolymer was 0.03 mol% and M, = 75100, while the FcEA
content was 0.4 mol/L, the polar monomer content increased to 0.23 mol% and M, was 2200. In addition, carbon
nanomaterials were successfully prepared with P(E-co-FcEA) as precursor by self-catalyzed process; and the
pyrolysis products were investigated with transmission electron microscope ( TEM) . Amorphous carbon containing a
small amount of nanosheets was obtained using the copolymers containing 0.03 mol% and 0.04 mol% FcEA when
the pyrolysis temperature was 700°C . Nevertheless, carbon nanowires were efficaciously prepared when FcEA content
in copolymer was 0.08% . Moreover; increasing pyrolysis temperature to 900°C also afforded carbon nanowires.
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