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FOEHR EVCE S STB AR BK R A
B Co RENMAYWBENAER FE &M
O CREMAYNHBTREL THE B
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HaTFHBEHAZ —, ZEHH Decher %[3] #H,
B B0 0 I R R SR T ER IR R I
HAMEZREEMH AT, CHETAEROR
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HEPMM A Aldrich, 1 Cy 5 C,MWIEAY . Z
HWHBR 91, KRATKRES B AL EE, XTI
CoTRZBE Y. EWMEE M Chiang HFHRE M7
EARY ATHEERESRKERRE
H2.5%x107" mol/L, FEAR M ZATHE R L.
WX ¥ K W Z, 58 3 [ Poly ( p-phenylene vinylene ),
PPVIMIRT IR (KR AU (6 BRI E W 85 & 1L,
IKEEBBER 1x10° mol/L. B _HHER_H
FEE L& [ Poly( diallyldimethylammonium chloride) ,
PDDA M B Aldrich, SE38 B 3§ 20 wt % ) JE R A8
AR ET 1 x 107 mol/L. LB AT A A &t
7 3% JH Bamstead Nanopure 2 4t 45, R EH R 4 N
18.0 MQ-cm B F O B S BE . 0 S B B N 4049
ABTO) B R ARKBEEAER
piranha ¥ (98% MM WM 5 30% # H,0,, %
FERER 7B RBA KB, BARERL
X 1:1:5 B "/ K/H,0,/H,0 ¥ ¥ 40 28 K & ol K
WY, BT &M MO MEBMENE.ZER
BaAKPHEEEHRE, ASKTEA.
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HERHN—-ETORSE - ERIN TR . E
EULSR HPIERR LR —-FEFEERNH
Bt

T A0 40 % ok PR R R Sh-FT IROG R Y E
{ UV-vis absorption spectroscopy, UV-Vis) #5381, {} 2§
4 Hitachi U-2010 2 58 4h-0] IS 4 AL . AR R
AXHRER FREN. EHREAMET B
BRIE.X WX T 8% ( X-ray photoelectron
spectroscopy , XPS) fE Perkin-Elmer PHI 5400 %4 X 5}
KV TR L ®E, U Mg K, HERERBE,
PAKZs W5 s fE BB (C,, = 285.0 eV) . B S
f, %8 ( Transmission electron microscopy, TEM ) 73 87 3%
A JEOL JEM-200 CX B &S 8, R T 1 B E
( Atomic force microscopy, AFM) 43 BT R Al Digital
Instruments Nanoscope 111 % SPM F 4, AFM B %
Fi %6 BB ( Tapping-mode ) 3R 45 .
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R ERRNEEE R PR AT 6. EEL
RS BETFTRARAMEYN G S
HEARAFERE.

HETROFERMEHEE ITO BEE. A
HPERE FMABIERR UV-Vis JBIEHEMN.
B 2 2k PPV MIRTSRIK 5 B ¥ A7 40 3 5 ITO IR BEIR
EE g, I MO Bk B 7 K £ 360 nm L
FTHBIDERW, i R4 L T 360 nm L8R IL
. E3AHPDDA SEPEAEI A RERERN
F B UV-Vis IR WGE , PDDA 78 4 75 0] I i X

<

CI’
PR
(a) (b)
N e e S~ o Nt
7510 ST /SIO N <
(c) (d}

Fig. 1 Chemical structures of PPV precursor (a) and PDDA(b),
and schematic illustration of the adsorption of the charged groups on
fused silica glass (c.d}
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Fig. 2 Optical absorption spectra of PPV precursor/fullerol thin films
self-assembled on ITO glass(a:uncoated ITO glasss bil,e:5,d:10,
and e:20 bilayers) .

The inset shows the linear relationship of the absorbance at 360 nm
with the bilayer number of the films.
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Fig. 3 UV-Vis absorption spectra of PDDA/fullerol thin films self-
assembled on fused silica glass(a:10,b:20.¢:30,d:40 and e:350
bilayers) .

The inset shows the linear relationship between the ahsorbance at 200
nm and the bilayer number of the films.
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Fig- 4 Tapping-mode AFM images of & 10-bilayer PDDA/fullerol thin film self-assembled on fused silica glass

Fig. 5 TEM pictures of PDDA/fullerol thin films
a) self-assembled from filtered fullerol solution; b)Self-assembled from unfiltered fullerol solution; The inset {c) shows the electron diffraction pattern of

crystalline Cg, embedded in film(b) .

=

Relative intensity

S o= N W RN ) e O

1
1000 800

Binding cnergy (V)

Fig. 6 Survey. C,, region and N,, region XPS spectra of a PDDA/fullerol thin film of 100 bilayers
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He hTEAXEHAE LAEMN 100 WE
PDDA/ B 81REE 4 R XPS 235 5 C,, N, K5
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BEE E2E FHEWER C.ON.Na JLFF T
EMES . K Na REREE BB KR .PDDA
KWL A ol K i pH BB A NaOH 3| A 3
WEEEEY,C.ON S EEEA PDDA £%,1X
WHAMBEARSIBEPRIZNER . BNEAEH
A, C XEEAHIE LY C, BT LIBLE RN
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.
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SELF-ASSEMBLY AND CHARACTERIZATION OF COMPOSITE
THIN FILMS OF FULLEROLS AND POLYCATIONS

YU Hathu, JIANG Desheng
( Fiber Optic Sensing Techaology Center , Wihan University of Technology , Wuhan  430070)

Abstract Fullerols were electrostatically self-assembled into composite thin films with the precursor of poly ( p-
phenylene vinylene) ( PPV) and with poly ( diallyldimethylammonium chloride) (PDDA) . The composite thin films
were characterized by UV-Vis spectroscopy ( UV-Vis )}, atomic force microscopy { AFM ), transmission electron
microscopy ( TEM) and X-ray photoelectron spectroscopy ( XPS) . The UV-Vis data showed that there were linear
increments in the optical absorption al given wavelengths of the composite thin films as the bilayer numbers of the
thin films were increased and that the assembling processes were consistent and reproducible from bilayer to bilayer.
AFM images showed that clusters of dozens to a hundred or so nanometers in diameter were formed after the fullerols
were assembled onto the substrates . If the aqueocus solutions of fullerols were filiered before thin film assembling, the
composite thin films would be statistically uniform. Otherwise, crystalline Cy, would be embedded into the thin films.
XPS data confirmed that Gy, was modified into fullerols and electrostatically assembled with the polycations . Fullerols
can easily be assembled with PPV precursor and PPDA into composite thin films, the resulting thin films being
tougher than many self-assembled polyelectrolyte thin films perhaps due to stronger electrostatic attractive interaction
between the fullerols and the polycations.

Key words Fullerols, Polycation, Self-assembly, Composite thin film



