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Abstract

The synthesis of the single-walled carbon nanotubes (SWCNTs) by laser
ablation process is catalyst-dependent. The two targets techniques was used
instead of one target. The two targets consist of nickel sheet (as catalyst) and
graphite (as carbon source) next to each other. The laser beam Q-switched
Nd:YAG laser of wavelength 1064nm and pulse duration of 10ns hits two
targets simultaneously at the interface between them. The laser ablation process
was done in the tube furnace at a temperature 750°C o 1000°C at different Ar
flow rates and different laser fluenes. The product was collected at quartz plate
placed in front of the target. The prepared CNTs were then used to prepare
polymer/CNTs nanocomposite. Scanning electron microscope and Raman
spectroscopy were used to characterize the produced CNTs. A simulation
program was built to simulate the nucleation process of the carbon nanotubes.
The simulation is based on the classical nucleation theory and the free energy
of carbon nanotubes nucleus.

The results showed that during laser ablation, the diameter of the prepared
carbon nanotubes will decrease with increasing temperature from 750°C o
1000°C . The yield of the larger diameter of the SWCNTSs will increase with
increasing temperature from 850°C o 1000°C . The results also showed that with
this technique the production of two types of carbon nanotubes (SWCNTs and
MWGCNTSs) are possible by controlling the temperature of the furnace. There is
not effects of changing Ar flow rates on the nanotubes diameter whereas the
yield of the SWCNTSs will increase and reach maximum value at flow rates of 2
L/min. With increasing the laser fluence, the yield of carbon nanotubes will
increase whereas the diameter of nanotubes will decrease until reach to value at
which no SWCNTs were produced. Comparison of the experimental and
simulation works showed the approximately coincide between them in the
behavior. The polymer/CNTs nanocomposite prepared showed some
improvement in the mechanical properties i.e. ultimate strength and Young's

modulus.



Al i)y lad) adail) 34059

a3y daals

QM‘ Sl J.LU Jj..gm xa

Legilll eIl aggglil (mpriyy squnag
alaghs @ pllly 1 sigll iz sl glaagaly
1,2 5l slgall

da gkl
&E&A&M/Jﬂ\@b‘)}ﬁﬂ\%‘)d#ﬂm
d8 (e
mlga @2 pan gl

dngh @z maalml

AY 1Y AVETY

AadAl



das) 5 (SWCNTS) Llaall dolal i g 81 Qi) ppmant Canll 134 b o
Sl (o Anion J Y1 ion Jlaxiad o5, iaeS ISl alasinly ) 3l 3 i)
Al s o axdwadl H5ll (Ol HaasS ) ) SN (SU 5 (JaaS)
Cai Ayl idee ¢ Lagin Jaaldll a8l e 2 g lingll o pumy e sl s
O3S, &5 (750°C - 1000°C) 30l a4 pd (sl 08 (& nd dea alaainly
Mg ypaniai 38 gl JAk )l Ak il ad aladiulyy Adlise CYaea
3 AV gl Jlariad a3 | 4y sl () s S ) ae jadun I (e 45530 AS) e
lee 3SLaal el el ai 3 pumadd) & 5ol ell) ol (il lal )y Cada 5 el
) g Ay i) ALK g il el e Aise BSlaall | A g SIS A sl
G byl oallda jasaly o ad) il & el | A glal) Gl b il 3 el galhall 8
O Bl ol da ja il ) o) LS | iy g A i) iYLl J&5 1000°C (Y 750°C
a3 Sl HUREY) s 4l () s lSI il 3,85 ala 35 1000°C (A 850°C
saeiall 5 Jlasdl Aalal) Ay s YD (e e g U o3 A o34 aladiuly a3
Jara 334 ) 43 Al & pelal 4 all 65l s dsje e 3 jlasd) A e &l g (o) 2l
S Gl 2 OSs Al a1 U e Al ad el o S Y1 e ola
8% 3aL 488y AlY ama die aa Gl ) Jiad A jlaad) dgalal) A5 gLl i 5 jd g
Sl s J5 A iUl i) U1 ol o b A sl BV g ol Cagas )
Coyeda) BlSlaall s Leall o 3ol il 45 jlea | laal) dpalal Ay gl i) a5 Y s )
A 530 A il o) gall SulSl) LAY il < yelal | gl Aal e Ly S
A gliall g A3 g pall Jalna Jie 48018 all Gl sad) (& (a2 g 5 45 530 b/ e
s saaadll



