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Single Wall Carbon Nanotube Synthesis by laser ablation method

Fatemeh Kazemizadeh and Rasoul Malekfar
Tarbiat Modares University f.kazemizadeh@modares.ac.ir
Tarbiat Modares University malekfar@modares.ac.ir

Abstract- Single wall carbon nanotubes were synthesized using laser ablation method in vacuum. A high power
Ce:Nd:YAG laser was used for this goal. FESEM microscopy showed the formation of high pure carbon
nanotubes. Moreover, the small amount of D to G intensity in Raman spectrum and the existence of RBM mode
show the formation of semiconductor SWNTs. The diameter of SWNTs was calculated using the wavenumber of
RBM mode in Raman spectrum. The results showed that SWNTs are 1/3 nm in diameter that TEM microscopy
conforms it.

Keywords: Single wall carbon nanotube, laser ablation, Raman spectroscopy, High power laser.

ary
Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


mailto:f.kazemizadeh@modares.ac.ir
mailto:malekfar@modares.ac.ir
mailto:f.kazemizadeh@modares.ac.ir
mailto:malekfar@modares.ac.ir
http://opsi.ir/article-1-1801-en.html

[ Downloaded from opsi.ir on 2026-02-25 ]

Ol Sgish (659l 5 (wdige il 1S el g ol Sigigs g Sl el jaS ety g S
WAV Goge W= olpl 5l 5l oKl

o 3l sl 53 g 4 T Ban lyin (13T (sleo 3
Olesez 51 A5 o)l Zyb ol desi 055 Loy jo o 35)lsS
2058 9 b L el a3V IS 50 ol
B Ly oad oasS ol 5l S slpadl (1S Sus
Sl b abbdxe S jo asie (Lid L oaS 65l
odl dlgi CYgame gl oo ez cdlS xez (53,
oz o ahize o)lnd (55, p waSgex n ogdle
ouls ool LS B g F L S )0 Liend pl a5 05 o0

NYAS 3 o395 o255 sl
- 23 KUty
sui gox
\ B F / ol 83959
77 V.| ' < -
. B Sy
! /‘ ol e
B
File¥ oy il Bas

M Leme 5 (635 (ST Gl bz o)l b ) S
9 oS e ¢ bl S Bam 5 oo 531 ) 05 alaite lans
IS5 o atiS gan bls &S5 SuS (sl Sy Ol (295 eizen
oMb gex Jowe sammoplis B g Folcl ead eols ioled

iloe )18 abadore 0)l5id (59, 1 (515 sledlglsil

target - ¥

dodlo

oS Sl 5l (S o)lnas S glaalgdsil
g VAT Lo o b dol sl &5 gy e slete
S S5 Gy b Pl 550 Lawgs Jb sl sl
o 03le l 08 4 yasmie sla Sig [Y] w6518
S9> 4 calize slo ojo> yo 1) Slgl3 slas )5 wl
Ol Sdss 50 65 (S e, eiaes s plais
oSk g Al L Jgame g o 4 oobe
P zobe sl 5l (S all oo axgi 050 jlens
Sly oad Sro 550 9 oy Ol el by,
S el Jpazme Gl 5 05 sla dgdsl 60,8
b oS ool onds @) ilike slo,Kal, ogas ol
Sy oy Ll 5l plaSpa 51 plg oo ol si Bum 4y a3
Syl (S5 gy Sl eslital b heghy cnl o oS
b o 5 00d 8 o)l SO (0 sladlglyil
Sl gla Sy whdaiie @loiiley] ) esliil
sla Kol .ol sanl cavds sl Slasin ood s ,91,

A aales &l o Ol 18 o Jeaste (6 5ledige

S 5 5y (SN Gulojl plous

A (95 4z )0 VYo e 0,55 S5l ialejl plonil sl
3,15 gl ol colaiul e Sle 7 Job g e il #
ools )8 055 J2bs 5o e gl A Jsb 5 0 ShS
ded 00 ez Glyiny (oo g ] s S j0 g 0
ol by e L g ol e 5l oolaxal L oas S
Slp cou FleS el aily a8 S ouiiS rex>
@ly b oolinal 5lsS alg 2l a5 555 9955
ool I8 D o 5| 8 yraliy, S G5 i ols J S
g ol Colae SLdlT Gae SGop U8 bl
S S Sige e g NS S b alaise 2l jlis

flow -°

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


http://opsi.ir/article-1-1801-en.html

[ Downloaded from opsi.ir on 2026-02-25 ]

(Ol Sgisd (659U 5 (st (il a1 el g ol Sgie8 g STl il jaiST reoiy g G
WAV o M-8 oll Gl ¢l oo

0)lp oSS (S sladglgil ol aarin
Syl ()5 slalgdsil FESEM ,olas ¥ JSo o
o ools iules (silw @l vl g 5l am g L8 ool

2liS,p Ld 50 el o g ply ¥V gl

.MJ@ uL...u ‘) ﬁ‘ﬁ )b.a Yoo

Aol Yo oladSn bead 5y5l3 (oS sledgdels ¥ IS
(@) plp e Ve bS5 g (silwpalls 51w (©) 9 L8 (AN
Silegalls Sl o () 5 3

gl (3lw @l 5l w05 oo cdnlive a5 jghailen
ool oad Gyl Ll LallBl g wlead 5L e )
G ol e 5l AL LBl L*-’)"* a5k
Loalslyil b 59 soi oamlive LISE ol 55 conlils
ool e 45 sol uie gl B B Y+ ) ol
Slss 0)Jr0 S5 sladlslsil w8l Lo (¢ JS) TEM

Sygo 4 a5 VY NM S L oolys 5 )8 sle alydgl ¥ S

BRH X% r"'!‘*‘ 6143..4.)

avo

815 S A

P9y ol p0 esle i Ol (o9 4 a5 8l S Gue
4 5 CenBlS b codlF 05 bslie 5l S o Jos
Ol JS5 509 5l el 50 205800 (wpy e 9 002
2B ovn Sl Sdgaee oy oKiws 5l g cundlls
Sloo 3 plSoinl iolejl plowl b puiomad .o oolicul
a5 A 4 )S Az e Dglie Gloj sl po jLas co
cos acle O JIF SYsb bl jo a5 sleo,d
oo ) oz 5l 1) o Slee o e wies HLid
Sonte Slp v 3l S eSS o olew! 5 £S5

Al oolaiwl by )8 coalS

ool byl s

Ce:Nd:YAG 1 o byl cpl yo ad, IG5
So e Vo FF M gsalsh s bl os ol
0 YA MI L il 5 o5yl as alil 5 Lol
0)55 slod b pelais Ve HZ (55, o, )15 &5 5 by
ol b akione Jols jlad g ol 5 il axyo VY.
aly &5 ol -+ mbar o V0. scem 5 oL >
5 0k slp polie e Y] Clidies Gl o5 0
Caze owae b i) o abb e A e (e 5l jL2S
LY Ve FF M zoeJsb ;0 a5 O CM Sgils alols L
@ axg boab Golf Bas gy, p cilb Sbilas
VeFE M zooob lp Ban (g5, &S Coluw 4SSl
2 (GBs) (o (535 JBz w0 VoMMl
s3gaze 0 lade cpl wasbie VoY dem® L plp
s 5l s S8 S cladgdsil gsld i
(095 (503 38 Il o ol 51 VL a5) Gl
Vo s G by S Geizmen [F] 55,a 18
Lol 5l (od o gl (5591,8 51 oy sy (o0 4l
5 Gl 4z Yoo b ool 5l eolaal

RV RS

Al gy B WWWLOPSLIT Colus jo a5 ol jliel sl)ls g0 ,0 alie oy


http://opsi.ir/article-1-1801-en.html

[ Downloaded from opsi.ir on 2026-02-25 ]

Ol Sgish (659l 5 (wdige il 1S el g ol Sigigs g Sl el jaS ety g S
WY o 1= oll 5lid il oSl

boojlps S5 (oS sl Ayl syl ,8 Wlie ol o
b aasie wls ad eols 3155 5 ‘5?@5 %9,
Ll SWNT S 5l Sl o, mi ik

B e s Gk ) LSWNT Ll gy YU osls
A dsle VY M Ll Sbel, i s RBM e

55 0l | Slewsls TEM gy 55ms Se s

1 3wl

soeds i 9 yoek oRagh) Al (pege S5 BT |

5l oliw 3l g latalesl S5 o 6 Ko gz ()

Dgd oo (S19,98 (g y5d 0,5 el )d ol

Lz

[1] S. lijima and T. Ichihashi, "Single-shell carbon
nanotubes of 1-nm diameter," Nature, vol. 363, pp.
603-605, 1993.

[2] T. Guo, P. Nikolaev, A. Thess, D. Colbert, and R.
Smalley, "Catalytic growth of single-walled
manotubes by laser vaporization,” Chem. Phys.

Lett., vol. 243, pp. 49-54, 1995.

[3] S. Arepalli, W. A. Holmes, P. Nikolaev, V. G.
Hadjiev, and C. D. Scott" ,A parametric study of

single-wall carbon nanotube growth by laser
ablation,”  Journal of nanoscience  and

nanotechnology, vol. 4, pp. 762-773, 2004.

[4] J. Chrzanowska, J. Hoffman, A. Malolepszy, M.
Mazurkiewicz, T. A. Kowalewski, Z. Szymanski,
et al., "Synthesis of carbon nanotubes by the laser
ablation method: Effect of laser wavelength,” Phys.

Status. Solidi. B, vol. 252, pp. 1860-1867, 2015.

[5] M. S. Dresselhaus, G. Dresselhaus, R. Saito, and
A. Jorio, "Raman spectroscopy of carbon
nanotubes," Physics reports, vol. 409, pp. 47-99,
2005.

[6] B. P. Grady, Carbon nanotube-polymer
composites:  manufacture,  properties,  and
applications: John Wiley & Sons, 2011.

4

obles 1) 6y9l2 slo SWNT b, el £ S
RBM Jls5 osalin G §G" &G g S8l e o
LS oamonlis den D Jlgi ol o9 S>5
S99 pAS (riZred Wi 0)l0 0SS (u)S sladlglyl
D g wol 09 o5 5 G Yl sl BWF L IS
bl ydows 00l (550,85 slo SWNT &5 s o ylis

o] wn
2
171 =0.03
lfﬂ]{l— IP"’(.
G+
s
5
- 1000 -
g 1 -
=
E | RBM
J "
1 D/l m 26
=
1] IIIIIZII:I ZIJII.III ZHI;II] 4000

Raman shift {[cm™)

035 5518 0)l33 ST 0,5 Aglails aiges ol ik F U
alal, b T RBM ae oS g5, 5l b SWNT L

Plr e 4 g G ol )o oS aes deile LB ;5

f#] el Yy em™ g v-fem™ L
WRBM =%+cz M)
RBM s ;o ali aw sgzg F S5 5 (V) abyl, b
s VIE Y Gilieo b an by ol SWNT g aili
Sleadgdail 0y aldl a5 sl Wgad Jwli o 0 VO
em? Al glis ) ogr sauad s 4 iges ,o VY NM
I odel mb b oama ol ol zin WY
pac 5l 26 sl (38,5 ks L TEM g5y ,Se

D)l Slo mo pgad oS o5

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


http://opsi.ir/article-1-1801-en.html
http://www.tcpdf.org

