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Study on synthesis of carbon nanomaterials by hydrogen mixing in counterflow methane diffusion
flames

Shin Woo-jung'-Choi Jung-sikz-Yoon Seok-hun’-Lee Hyun-sik4-Choi Jae-hyuk+

Abstract : The study on synthesis of carbon nanomaterials by H2 mixing in counterflow methane
diffusion flames has been experimentally conducted. We have also investigated on effect of
catalyst and temperature in flame. The counterflow flame was formed by many kind of gas (fuel
side using CHs=Hs-Ns and oxidizer side No—0;) and nitrogen shields discharge on each other
side to cut off oxidizer of the atmosphere. Ferrocene was used as a metal catalyst for CNTs
synthesis. substrate was used to deposit carbon nanomaterials and these were analyzed by
FE-SEM. We could find that carbon nanotubes and many kind of carbon nano materials were
formed in Cu wire substrate, through this experiment.

Key words : Carbon nanomaterial, Countflow diffusion flame, Flame synthesis, Hydrogen

Tob
02
i

A(flame synthesis)2 2AF oHXx|el MI|E ALSSIX| &
9| %75‘% EHA =Msl £ #ot oz} Mol 2Rt EtsleEA(ChHy)E AIEN2Z 336 Fohs MollM

1 Qlct 3 BoM T =tEd 2 kMol st nt vl wsto] STt ojod MM S0| FEE 0| A0| ERALE
=271 MAMEE ofjed MASo| EHEl(Probe)Zll 2 AR Z{F o =2ol5tcH1]. i‘ﬁﬂ%“ SOHME ohes
(Counterflow)" S5/ (Co—flow)2t k2 a1¥o| & X|™ol| x| =[of A A

Jal
fﬂﬂl|0
T

E

o deel 7t —E %75,'% dibdel sio Aol CNTsEH MEate cf2dl| dz2A ofodddol| So[ah otM e
d $2(Ho) & ARBSINICE MBE ATASS AT E S3101 Coot EtiLieRES| Y
Yaich[2]. st EtALoFEO| BHYoIM S et dEN 7Tt ML st

FaE =Q5F 2d2)9| MY 2:°x|o| me“H Hers [[H 20| 7‘47|'E _/I\_%I:Q_ Etslzs

N
l

MEFA P

Fig.1(a)(b)= & o729 v % AF &x| T E LIEMCH H= ieR HUZ HiHel =& F7|= Ud
10 mm, 214 12 mmo|{ &2 MMt 2 & cf 20 cm/solct. A6t =E7te| ZH42 12 mmol1l, =of
2 TEM grid2 afH 2 9_4E§01| st Elct AR stE0M EALE0 EAZ SIME M E-FA Z36t0] ALE

st 28|82 ME 35%, 4 0~10%, A4 65%~55%0|C A= AHEoM Aol ZAE 5351510 A
2 30%, A 70% 2 V+o+04 AFESIQICE AZe} AstH| LEo| FZE AT BAIEN 2F MsiH el HEts
AteHsich = et Askd| 2 s|MA e REEM2 EHE HE MFC(mass flow controllers, MKS Co.)& &3l Of

FoiNch ElaLic SRl M2 fldf s Zul2= B 2M (ferrocene)2 AFESIFCE Fig. 1(c)2 & H{LHoAM
M=l sl9oz HHY(blue flame)S LIERHLD RUCt

3. &1 ¥ uF

2 Agol 71y Z W AHTIe| S0k MEte] HIE2 35% 2 ™5t 49| MINEFR 0~10%7H| &
+ Z|Z| & (eh2s Ao stm 7| ZA|AEIZSHE) E-mail:choi_jh@hhu.ac.kr, Tel: 051)410-4257

1 Sh=sl &t 7| BAIAR S 5L ARy

2 stasf| o stm 7| 2| AEZ 5D} ghAlnby

3 st i &t 7| BA| AR ZEHE

4 I |=ZX

88



b. Upper Bumner
(for Dxiimﬂ | MFCController

Cooling Water Outlet

Upper Shield Line

Cooling Line

Lower Shield Line

Lower Bumer
{for Fuel)

2 Way Valve
(for TEM grid)
c. 8/2Way Nalve
ffariron
substrate)

Fig 1. Schematics of the experimental setup (a)(b) and flame appearance (c)
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