


7 r";":{%)
Sy b 0aStils

S99l 09,5

o 3399 381 (60 S99y 4 Blw youd 51 (638 (9 yS s Algleil (g 3lwlus

:Lo.l.&:b J.:.?Lw‘
58 §onl (85 e SO
Gy Ol pole 35

VWA e 0l



. o s ———
o9 L% s POERE L K
..‘L‘-J FNS ) K
Al e U Al el abb

’ b

et s o T LR PR L RN FEM s sy il gl las

Uy ol ad; ;
9 bl 30 ;_"J___._‘.h.¢.~u|,.+,‘¢)\r.\~\mw1hu,a‘\'/?/rftq)b )

¢ | “ o
bJ.— ) Jbu-u-\.f .)),-0 U L D)J

- B : ; D 147 A Tl st
— - l R
N ol
. l\ . i
s ol 50 :
I\ _\ | P e 25l Gl aL
Sday S pade 255 SSAlPs Al 4 Al
!
- . : g
e e R T ; B
- sl elag! ol RN
[ |
— —
o S el =
: } = = N g A=Troy
/ !
V’//\. , ‘_',_“J 5—‘\‘-\"." Iada 50 d..r.—‘yiﬂ- Al y Al
a , : el /\ )
-5) v — o —— N J P . 1
k p o4y Ao LR $59: .5
3 P el o J‘}:L" [ B (bL
! j ’
r L :
S S -
4 BRCEYARN o S ah
—d
g J .!
— . N, ' o Vlyls "L,*f‘l‘
AR n ) I 5 {1 e
- e -, S = Lr’“\vJ’legp‘..




» . ‘
dn-./" /"//'U'

4

(:Q/J)L

. ,;‘G ﬂ;ﬂ oI Y /fbéj J by i:/)/



. 7 o " . y 7 7 - : "
;!/!‘/%‘Muu 4.."/!0“;/U/.ft.j)»fumd)d;!}!uu (&’IJ}UU'J»%J}‘;&P
- . " . . ”» R "
D . " / '/o " o " . Zx / o g
JAL/)JZU)’%J}'/’U&J—{J}'/U’,&)LW(&’VU}‘UA))J/}//‘UK«{.U&JJA)LWz;(«u’/i
(ol 57 A
. ew . ¢~ . J ot w /. // el /{ .
P '/(‘&’!(/”/”’075/' &w»dé/f&'t;)yw}ww.’.ﬂ uu’/w,@um
P ° ! &) .
u“’,«}y,\ﬁu}/ﬁm]@!M&*"o&;ﬁ»;f’iu’"ﬁ%’).“//L:'/LWAAJML///)/Luucji
. ” . /' » l"/ - " . . . . .
( s (JU s ﬁd’y,u/‘/ 4l ”/U’/‘c) Vel ;/’(M/; ’/,6&){{/'! (”;d Y I O
. » 0'0 . » » »
& " / ! . & ., wot / v’ &) /' V B
f (gl & Jee e o&;}/t&(ﬁ/ 7/»}/’(:0”’4 & IyaA/ o a3/
° . & "/ - ¢ . "/ v 0 o B ¢
SEAEL s ol gt et J) 9. Sars s S6T 32 (001756 u,,&/fdkb,”ur/ru{
. LA, & LN . /a/ s,
U"i//)/ﬁ uﬁtcji_"/’,o/)d!/fujﬁiibL/v'u’fu)(/bdﬂ‘/)/r’b/b// //U’ JL/UL/}'/}J)
. “ / . . ‘ ¢ / ‘ o s . & . . 0.0 . o n &
KX fs S Qir i oo .ﬁdd'w,ﬂ / N s sete) A1 L Ly b
o A
.(/’)’/ubf)/‘)bé!.j)g/?/f
(L/’/(/’;,wl .Kddbwibﬂb’ﬁdu/@ub{, u’)’fdjzj‘f'//).)(/f/)b e IPIOLY

B " o )
. ( L:j;/d Wi (/f/;{,’,&/ 12wl g6



: %‘;N.e‘ a»'»»a&a.é’-a-wsf'mum ¥y m-‘ﬂ-

A Mm#‘.b»«-l&dmﬁ
Uﬂ*hﬂ“o*

LT TN e Wbl o 2 4 ol # w8 I S b i B W
: I e i

§ 23y B calle
sl M. Glall e ady . &5« poiies W) T SYpana g 31 ) Syinn Ggi> 0 IS @
P e vl e el e e il @ G (st sl Dy
g Fo oy pale iy

e e a5 gl L s il g VL e @




cuuS>

Wil oo gun ST LS logil Sy @l 5 eole (l el ()5 6 b el 5l (S S dglsil
P e o p)lS w4 saxs il g (Sl (Sl elsE o s e a5
Sk 55 S 503 95U 5)5kd Sulul osle (0,5 Wglgil S Gl (o0 )Mo 91U (50l
Dg oo Ll ool (pl b gl (6,9ld 3190

Fog e diz o1 sk g gl wiz ()1 Hla8 a8 ool (sl oad onilzy dl)S aByg ¢ S Al
o 43,5 5 AiS o olml 1) o)lp0 oS5 )5 (gle gyl Y S5 ol S gle aBys il
e glo by, Wigd e olps wiz (0)S gle Ayl LSS a4 e Y wir Codl S
wsly 4 atly b dolgilb jls (colae g blse plaS 52 a5 0)ls 3925 (0)S o dlglgil wl) sl
g 50 G e JInlS 5 yezme] (S5 £95 A (1S 485 Sl

Sl el w85 13 oy 090 4l GLL cnl jo a5 (08 e dglgl 5l 6l aasie
5 6 g 90 Gl (oSl Bl Gl )5 gla dgdgill sl oo b o] (Sl UL,
Dslds 4 yzeie oS Lo ] S 5 08 sle gyl Giomn g5 ) Cools ol bl o Ll e
glo olloy bad) plie ;0 (0S5 slo dgdal bl 0gh o Jool> wsd o o o] (5)l55 S
@) oole aas 5 58 £55 90 2 0l wnlyd sl e (oS Welgl S Wed oo Fe i
S 0I5 a5 0 o ST gl (1S Walgili g5 90 cnl (silulaz pg3l oo balis &js0
plaS o 50 il (ogld ame )0 098 ke Allax MLl jsb 4y Cars g 55k 0 gyl cnl
Sy oo o ()1 5l o 0y Jpame (om03l (ial3El 4 ot

3ham Bl pess g 318 (05 o dglyil (lalaz ol (Golite pleard § (So5d la (o)
23 o3l 5 ombliie oSS ol yyzen wolsd  a by, cpl el ot ail|
5o ax3loyy ol 4 bgae sl 4 asl (bl (ol )0 457 g, il 485 000 ()8 sl il

e 6 o5 S slo sl (oS ol al g el 48T 5 sy 3,90 o b



slo y9ld g pole )3 a5 Cewl (B9, (989 5SUl (60 gy Bl (o0 SRSy e (S S
DP9y Ol SeS a5l 5o 08 oo 8 ool 9590 6 (5558 5 (g pole alex 5l Al
5 @Y Rl ey ol Sl pmles laa Llojass SHL 658 (08 Gl dglsil ml anilys
b lely ) bl 00l S Jald 4 adl (Ll ol o a8 S IS 4 Jeadl g
Qi‘ Y gazs ts-’l'l dasie gl 9 ‘39}‘5-” P9wwg,Se g (UV-VIS-NIR) e &)

Al s 318 eolatwl o )50 ui.iuﬂ



b b 3 & e OY L Condd

1- M. Jahanshahi, M. lzadifard, A. M. Rashidi, M. H. Amerioun, M. Alaei, (9-11
Nov. 2010), “SEPARATION OF METALLIC FROM SEMICONDUCTING
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DIELECTROPHORESIS”, International Congress on Nanoscience and
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Abstract

Carbon Nanotube (CNT) is an allotrope of carbon. It is a one dimensional nano
structure which has various applications in nanotechnology due to its unique electrical,
mechanical and thermal features. We don’t exaggerate if name the CNT as the strategic
substance of nanotechnology, because sometimes, nanotechnology got known by this
significant structure.

CNT is formed as a rolled graphite sheet when its diameter is less than ten nanometers
and its length is in the order of micrometer. There are two types of CNT: Single-Walled
CNT (SWCNT) and Multi-Walled CNT (MWCNT). Single sheet of graphite forms
SWCNT and multi sheet graphite forms MWCNT. There are several methods in order
to synthesize CNT that each of them has advantages and disadvantages. Depending on
the chiral angle (rolling angle) of graphite sheets, CNTs are classified into three types:
Zigzag, Armchair and Chiral.

Electric conduction is an important feature of CNTs which is also studied in this thesis.
CNTs are electrically categorized into two types of Metallic and Semiconducting. This
quality is due to their diameter and how they twist, which lead to different band gaps.
Although metallic and semiconducting CNTs are mixed during synthesizing, there are
some purification methods to separate them. Necessity of separation of these two types
appears due to applications of each type in technologies seems not to be the same. In
result, the more purification of metallic or semiconducting CNTSs, the more efficiency in
CNT based technologies. Accordingly, several separation methods were proposed. In
this thesis Dielectrophoresis method was developed which employ the electrical
properties of CNTs under the non-uniform electric field in order to separate metallic
and semiconducting CNTs. Raman spectroscopy, absorbance spectroscopy (UV-vis-
NIR) and scanning electron microscopy were applied to characterize the separated
CNTs.
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