(kA6 ]

V77—~ M—1 ‘R —RT ) Fa—T 0% 7Lk
INF =k =1 —4  EIAICNTEHA SR E A~ D R BAT

V77—~V —F— KRR WRR RN b
WRGEFS © () KRl # — J@M%ER  Dr. Supriya Chakrabarti

WFFROREEE, HrliM K OV E A
OmFZE O
The research on the synthesis of vertically aligned long carbon nanotubes (CNTs) is becoming
a challenge. Though some partial successes have been achieved but still many limitations to the
synthesis of very long aligned CNTs remain. Very long CNTs can be spun into ropes/fibers that
are much stronger than any current structural materials. This will allow revolutionary
advances in lightweight and high strength applications.
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The unique part of this research is to find out the optimum condition for the high speed
synthesis of very long aligned CNTs with high reproducibility.
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To transfer the optimized experimental conditions for the high speed synthesis of very long
aligned CNTs to the theme
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The synthesis condition of long aligned CNTs had been delivered to the theme.
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The synthesis of very long aligned CNT's in large scale with high speed.
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The regular discussion with the other group members of theme 1-1 helps to transfer the
technique and the modification details for the high speed synthesis of long nanotubes.
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The synthesis method of very long aligned CNTs was developed. The optimization of the
experimental
parameters almost finished. Some finer adjustment is necessary. The method is delivered to the
theme.
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1 Super long (7 mm) aligned high-density CNTs were synthesized with high reproducibility
using CVD technique.
2 The catalyst activity has been achieved for very long time (ca. 12h).
3 The well controlled synthesis of mm long SWNTs, DWNTs and MWNTs (3 to 6 layers) with
a high percentage (~ 80%) has been achieved by varying the catalyst thickness.
(1 CVDEIZE Y ES Tmm OEEA CNT ZF3iME L < GTE 72,
2 flEOTEMERFM 4 12 R £ TIEIX T Z LA TE 7,
3 AMEEIE D Iz L Y Hg CNT, —J8 CNT & £Jg CNT (3~6J8) % mEfiE(~80%) T
AT HZENTER, )

FRaTRs s 1 WRSCER: B REREEERME - 20

80




FERRAZ BT 2 At
1 ERSMIBIT HKHEL DXL
The best reported result was published by Sumio Iijima group in the Journal Science. The
reference is K. Hata et al. Science, Vol. 306 (2004) p. 1362. They reported 2.5 mm long aligned
very pure single walled CNTs (SWNTs). After that some groups reported 4 mm long CNTs. In
my case, I got 7 mm long aligned CNTs, which was best result in the world till May/June,
2006
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The result, I achieved in my research will surely advance the future nanotechnology based on
long CNTs.
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The growth rate of CNTs is still very low, which has to be increased to grow very long carbon
nanotubes in short time. The optimization of the experimental parameters for the synthesis of
very long CNTs in a short time is not yet been finished. It needs some more research. As a
result the transfer of this method to the theme is not completed till now which will be
completed soon.
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Fruitful discussion with the other members of theme about the synthesis methods of very long
CNTs for the successful production in large scale. To take part actively for employing this
method in the equipment for high speed synthesis of CNTs.
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