51 7 2002 7
1000-3290/2002/51 07 /1571-04

ACTA PHYSICA SINICA

Vol.51 No.7 July 2002
©2002 Chin. Phys. Soc.

2001 10
PACC 6146 6180 6116D
1.
2 3 4 5
laser ablation ’
89
HOPG —
2.
Smm x 10mm X 3mm
SCQS50 50W

201800
200433
17 2001 11 30
50°C
1
6
3.
1
002
2

120h

nest

TEM

n 10

0.34nm



1572 51

10nm 10nm

snapshots

self-assemble

F

acoust

5- 6- G G

. ”
atomic soup .
11

H,0>H+ OH H+H—>H, OH + OH

—H,0,.
species
2 T P
N Tnm
1
3 . . 5- 6-
graphene sheets GS CGC G
precursor .
0.34nm GS

002 . 3



1573

Phys . Sin. 47 1853 in Chinene

7
: growth mod-
el GM "
2 13 ”
sp’ Euler . 3
van der
Waals 4 0.34nm
“ aggregation model AM "
van der Waals
— hydrophilic
L _::"-—\\\\
4P TAY
N L\ \:}L\ I ))
B
ALl
\Q}\:‘— ‘\.{' a F acoust
A
N I‘Uk\"f © C, n=123
Ay e
! I‘l s
- AN
Y | byt ll J
@) (b) \ﬂILHlWK 3
f .
' ! ¢ i {5‘” 3D-nematic . 2
i hy A ,
144 f: Ut 4 c ¢
LA R I
(¢)
+.
4
1. S50W
a b ¢ ¢
~50C
3 1
GM  AM 2.
1 GM AM
1 3.
2
1 lijima S 1991 Nature 354 56 1998 47 1853
2 Ugarte D 1992 Nature 359 707 9 Wang Z X HuJ Li A G and Ruan M L 2001 Appl. Phys .A 72 1
3 Blank V D et al 1999 Thin Solid Films 346 86 10 WangZ X YangJQ Wang WM Yu G Q and Ruan M L 1999
4 Saito Y and Matsumoto T 1998 Nature 392 237 Acta Chem . Sin. 57 383 in Chinese
5 Ajayan P M et al 2000 Nature 404 243 1999 57 383
6 Ebbesen T W and Ajayan P M 1992 Nature 368 200 11 Ultrasound 1998 Its Chemical Physical and Biological Effect ed by
7 Thess A et al 1996 Science 273 483 K S Suslick VCH Weinheim
8 Wang Z X HuJ Wang WM Yu G Q and Yuan M L 1998 Acta 12 Ugarte D 1992 Chem . Phys . Lett . 198 596



1574 51

The production of carbon nanostructures by ultrasonic
treatment on high-oriented plane graphite *

Wang Zhen-Xia'!  Yu Li-Ping' Ma Yu-Gang'  Zhu Zhi-Yuan' He Guo-Wei’? Hu Gang®  Chen Yi
' Shanghai Institute of Nuclear Research ~ Chinese Academy of Sciences Shanghai 201800 China
2 Department of Materials Science  Fudan University ~Shanghai 200433 China

Received 17 October 2001  revised manuscript received 30 November 2001

Abstract
After the high-oriented plane graphite has been treated by ultrasonic wave in water by using high resolution transmission
electron microscope and electron diffraction we have found that carbon nanopolyhedron and carbon nanotube which are similar
to those found by means of arc discharge and laser-ablation have been produced. More importantly we have also found a kind
of novel carbon nano-solid-ball which consists of disturbed crystal lattice lines. In addition we put forward a possible model to

explain the growth process of these nanostructures.
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