High-speed synthesis of fullerences by using
low-frequency induction thermal plasma with
pulse-modulated mode.

BEE:jpn

HhRE

/ABIH: 2021-08-26

F—7—NK (Ja):

*—7— K (En):

YER

A—=ILT7 KL R:

Firi&:
https://doi.org/10.24517/00063543

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.

@IES


http://creativecommons.org/licenses/by-nc-nd/3.0/

Search Research Projects How to Use

2001 Fiscal Year Final Research Report Summary

High-speed synthesis of fullerences by using low-frequency induction
thermal plasma with pulse-modulated mode.

Research Project

Project/Area Number

11555078

Research Category

Grant-in-Aid for Scientific Research (B)

Allocation Type

Single-year Grants

Section

BRI

Research Field

BOTY - BT

A&

Research Institution

Kanazawa University

Principal Investigator

SAKUTA Tadahiro Kanazawa University, Dept. of Electrical and Electronic Eng., Professor, T8, % (80135318)

Co-Investigator(Kenkyt-buntansha)

MIYAMOTO Masahiro Fuji Electric. Co.Ltd.,, ELItFAFATFR, BE

TAKIKAWA Hiroshi Toyohashi Institute of Technology, Dept. of Electrical Eng., Associate Professor, T3%p, Bh%i% (90226952)

TANAKA Yasunori Kanazawa University, Graduate school of natural science and technology, Research Associate, BARIZAZA}, B1F (90303263)
MATSUO Hironobu Shizuoka University, Department of Electrical and Electronic Eng., Research Associate, T¥38, BiF (70293610)

Project Period (FY)

1999 - 2001

Keywords

Nano-material / Induction thermal plasma / pulse modulation / Cooling effect / Spectroscopic measurement / Cluster

Research Abstract

(1) Synthesis of fullerenes using high-power induction thermal plasma and dependence of various parameters on the products. Fullerene synthesis were made using high-
power induction thermal plasma and dependence of various parameters on the products was investigated. The parameters are as follows: (a) gas kind, (b) pressure, c
input power, (d) power materials, (e) location for collection of the products. Through the investigation, the following conditions were found to be preferable for fullerene
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synthesis: (a) He as main ambient gas rather than Ar, (b) Lower pressure of 20kPa than 50 or 67 kPa, c Lower input power of 30kW than 50 or 70kW, (d) C+Si material
power compared with C+Fe, C+Ni-Co and pure C, (e) long-distance location of 900mm from plasma torch rather than close location. Further investigation was made by
numerical simulation of flow and temperature fields in a reaction chamber. This result indicates that use of He increases temperature gradient on the torch axis, which
means the high cooling efficiency of gas. Also, it was found that low pressure increases axial flow velocity, which causes high cooling efficiency of gas.

(2) Development of pulse-modulated induction thermal plasma torch and investigation of dynamic response of thermal plasma. A novel system was developed to sustain
pulse-modulated induction thermal plasma with amplitude-modulated coil-current. This system has a MOSFET inverter power supply rated at a power of 50kW and a
operating frequency of 450kHz. Dynamic response characteristics were investigated for Ar based induction thermal plasma with additional gases. This result indicates that
CO02 inclusion markedly lowers both operating region and dynamic response of pulse-modulated induction thermal plasma. This pulse-modulated induction thermal plasma
is available for fullerene synthesis by high-speed cooling and heating.
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