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Abstract: The composites composed of conducting polymer (MEH-PPV), CdTe nanoparticles, and multiwalled
carbon nanotubes (MWNTs) were spectroscopically and electrically characterized in their thin films. The

composite films were prepared by spray coating. These composites were prepared from the mixture solution
of MEH-PPV and CdTe-embedded MWNTSs, in which CdTe nanoparticles were electrostatically bound to
MWNTs. UV/vis and PL spectra were analyzed to investigate the optical absorbance and emission of the

composite films. In addition, their structural,

electrochemical, and electrical properties were studied by

transmission electron microscopy, cyclic voltammetry, and I-V measurement.
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2.1 Materials

oA AREE BE e e dAEY
Xéxﬂ 4 Qlo] AFEE AT Poly[2-methoxy- 5 -
(2-ethylhexyloxy)-1,4-phenylenevinylene](MEH -
PPV/ M, =40,000~70,000), 2-(dimethylamino)ethanethiol
hydrochloride (95%), sodium borohydride(NaBHy,,
98%), selenium powder(Se, 99.5%)= Aldrichl A +
4393, anhydrous cadmium chloride(CdCl,, 99%)

+ FlukaolA, multi-walled carbon nanotubes
(MWNTs)E sty =d  (CMP-310)°] A,
chloroform (CHCls, 99%), ZAF (HNOs; 60%),

isopropanol (95%)8 Junsei, &4 (H,SO4, 97%)&

=

PFPel A Fdste] A&ttt SR/ water
purification system (WD series basic water
still, Daihan Labtech Co., Ltd.)& ©]&3}lo] 4|
sheie.

2.2 cNT-CdTe composite2] M=

MWNTs+ XMHJr FAHs AMEShE @rf%“ﬁ* X 2
S Abgslel WS carboxylic acid B hydroxyl 1
Foz Jfdsdnt (151 olgA W zl’ MWNTs

(eNTs): CdTe heqatsl ZgAng ws7] 93
A CdTe @S 71RA 0 89 oA
ubgo] olTojgom, e AAAT Avkel Wy

A

S ug FHAZE NaHTeE WHE 3 CdCLe Wk&-
= ©AE w3y [16,17]. cNTs 10 mgs <7
mLell H7bgh & 24A12F FF 259 A st
A Yol cNTsE 1T ZAAFATE 912 oNTs F
5 mLel CdTe &9 1ImLE H7ts 3 30%
AN]SR 7 A= S R=1 e 2171 (4,000 rpm/30
)E ©o] &3l cNT-CdTe composites 2l 1L,
isopropanol& ARg&-ste] 1~29 412 5k3
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2.3 cNT-CdTe-PPV composite2] M=

MEH-PPV powder 1 mg< 99% chloroform 2.5
mLel 718 & 5~10% Sk nukstich 9o &
olo] 959% isopropanol 2.5 mLE #H7}gk & 1A3F &
oF g1 Astdrh. 9A FH[E  oNT-CdTeol
isopropanol 5 mLE M7} & 108 &< 253 A
sttt o]# 7 &8lE cNT-CdTe &9 MEH-PPV
f4L 77 1 mL, 05 mL, 0.1 mLE H7lste] £ 1
oA Hie wkeh 22 24E M= oNT-CdTe-PPV
composites A 23} T},

Table 1. cNT-CdTe-PPV composite solutions studied in
this work.

Composites Ratio (v/v)
cNT-CdTe 5:1
cNT-CdTe-PPV 5:1:1
cNT-CdTe-PPV 5:1:05
cNT-CdTe-PPV 5:1:01

2.4 1-V curve £ 98 49

cNT-CdTe-PPV composites 230
(eS-robot®, YwdlM)E Ag3te] by
At I-V curve 545 9ld &vls &
2= 29 13 2o 79 713 9ol eNT-CdTe-PPV
Avsle] Al 1 pm, HiF 0.8 me FAZ 7}
PFA3E & 120ColA 102 &9 Ax3}
LA AzZrE B
evaporation (e-beam)< ©]-83}4] gold(Au)
Zztetdth, v A 5ol gold AT
torr ©]8te] FFA FFHEHE 09 A/secE
200 nm®] FA=R FF3FAT
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7}7
218k ‘ﬂr. UV/Vis SCINCO/S3100 spectro-

tg—
KeR
R

o

photometers ©] % 3o 200~800 nme Y el A
isopropanol® blank® A}g3tt, PL 2~#HEZH 2

PerkinElmer/LS455 A}-83F% 2™ excitation®} scan
speedE 27t 550 nm, 500 nm/mine 2 A s}
AstAth UV/Vis® PL spectras E5% U3 %
2 NS Az = FAs] vlustdth. TEM o] 7]
2218 JEOL/2010F microscopesS AH&3l om,
A5 400 meshe] 72 1B EE o]&3lo] g4 &
N (1 wt2% A Fh)olx d-zZ"e] o3 #4183
t}. CV #2412 BiolLogic/SP150S AF&3}e] chloroform
+ isopropanol + acetonitrile (TBATFB/0.0cM) &<
oA BAEF =, working electrode®}t counter
electrode® = gold electrode®} Pt wireE 27} Al&-35}
93, reference electrode2E Ag/Ag (AgNOs/
0.1M)E AF&3t9t} [18]. Scan rate, 200 mV/sellA -1~

B\

A]

3V AbolE 243140k I-V curves 42 Agilent/4155C
semiconductor parameter analyzer< AF&3le] =43}
Aok 4 Al d 2 4 A 29 ZzH
=2 o] g3t I-V curvesE EA&gth
gol? &
T hme
glass
2.5cm
Tmen glass

Fig. 1. The schematic of thin film for I-V curves

measurement.
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Fig. 2. UV/Vis spectra of MWNT, CdTe, MEH-PPV
composites (a) CdTe nanoparticles, (b) MEH-PPV, (c)-(e)
cNT-CdTe-PPV composites

with the compositions of

(5:1:1), (5:1:0.5), (5:1:0.1) in the order (f) cNT-CdTe (5:1).

CdTe, MEH-PPV ~#lE= 3} g4 19 204
S th CdTe Y=Y A= ~560 nm F-Foll A
EFMErE EdEHA =, ol CdTe Y= A<
W ZE2E (surface plasmon) J X el o] 3h
t} [19,20]. A=A a1¥-=, MEH-PPVel E£4
=F ~332 nm (weak)®} ~500 nm (strong)
A gelg gtk 500 nme EA FFw=Es Ax
2k, MEH-PPV 9] p AEsFE0] S o1

o] (transition)”} YEFL7] wiEolg} [21,22]. cNT-
CdTe composites?] =FEHAME CdTe H=YA
of ogt SEAFTFMETL A Fded, ol e
A= 2 7R AdAF AT A oju] FRlH H}Q}
7+o] ¢NT-CdTe composite®] ] CdTe Y= =]

FA3E7 MWNTs®2 F95H0] F5ME=r} blue shift
A ZE7E ke AlE @ ddol e Aem #
gETh [17,23]. & A5 Z3}e] UV/Vis 2 EJo|
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Fig. 3. PL of MWNT, CdTe, MEH-PPV
composite which were meaured at the excitation of 550
nm (a) MEH-PPV, (b)-(d) cNT-CdTe-PPV composites
with the compositions of (5:1:1), (5:1:05), (5:1:0.1) in the
order, (e) cNT-CdTe (5:1).

spectra

PPV A& &zl F7H4R1 H§ste] os] AA
GRS HoETh

cNT-CdTe-PPV composite®] PL 23 E# S PPV
% cNT-CdTe = EHH vluste] 1§ 3¢ thef
Atk PPVE 590nmelA 43t EATIE Holed
W], cNT-CdTedl A= 5442 925 AT

kA e] UV/Vis 44 el A uiol 7ol 5419
a7k #FEA Goked, ol ARAHSE PL
emissions AT F fl= Ullol =T
cNT-CdTe-PPV composites®] PL 2~#HEZHLE T
| A A7IH o 1 s &F
FaER 1|

gtk PPVE E3&tA &S cNT-CdTe composites
|Aq B

~592 nm F&
PPV whe] 3 Ad] Hg] JE 3
9tt. cNT-CdTe-PPV composite®] PL =+
MEH-PPV 9] §tifo] S7hstel] wet 254 F7HE U
o [2425].  o]4e] ANEHFEH
cNT-CdTe-PPV composite©l A

ANZAZ ] ogk HFo] HEE H]ﬂa T A=, =
3 PPVelA EA¥ PL ¥a (17 3(a)ol w8
cNT-CdTe-PPV composited| ] =A% PL 3= (2
g 3b-d)E2 493 ¥ FEE FAFHAL oA
2 PFAHE excitono] WEA CdTe Y=YA= Aol
Hiu dEAo] =L dBayxFHE ‘JﬂE%}i% -2k
aRAoRE dA-AFo] FEE F 7] WiLo=m A
Ztelo] zlth

Fig. 4. TEM images of cNT-CdTe and cNT-CdTe-
PPV composite. (a) cNT-CdTe (5:1), (b) cNT-CdTe- PPV
(5:1:1).
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Fig. 5. Cyclic voltammograms of MWNT, CdTe,
MEH-PPV composites. (a) cNTs, (b)-(d) cNT-CdTe-
PPV composites with the compositions of (5:1:1), (5:1:0.5),
(5:1:0.1) in the order, (e) cNT-CdTe (5:1).

0930 Veoltt. A cNT-CTY Eun, Eeas Z7¢
1550 VeoF 0460 Vol I, Ies= 232 0.194 mA,
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Fig. 6. I-V
composite (a) cNTs, (b)

of MWNT, CdTe,
cNT-CdTe,
PPV composites with the compositions of (5:1:1), (5:1:0.5),
(5:1:0.1) in the order.
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