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Abstract: In order to solve the problem of high expansion coefficient and poor thermal stability of the
flexible organic solar cell substrates, cellulose nanofibrils reinforced epoxy resin composite as a flexible
substrate of organic solar cell was prepared. The thermal, optical and mechanical properties of the
composite were characterized and tested. The results showed the thermal expansion coefficient of the
composite film was 1.9x107° K™!, lower than that of pure epoxy resin (4.6x107° K™'). The composite film had
outstanding light transmittance (89%), smooth surface (roughness 2.15 nm), and good mechanical
properties.Subsequently, poly(3,4-ethylenedioxythiophene): polystyrene sulfonate conductive electrode was
deposited on the composite substrate. The prepared electrodes were placed at 70 °C and —15 °C for 3 h,
respectively, and then tested for surface morphology, electrical conductivity, etc.The results proved that the
electrode material was well combined with the substrate without cracking when the temperature changed,
and the conductivity remained stable (829~872 S/cm).
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Fig. 1 SEM images of the surface and internal microstructure
of the substrate materials



©502 - A 4m 1 T FINE CHEMICALS

%36 &

% 1a /& CNF JFif) SEM &, nTIFEF], 4k
HeFEAMEALL . WA, RIEFR, HCHEREA A
T4 Epoxy EAEHFHIIIK, B 1b J& CNF/
Epoxy Z &K SEM [, nJLIER], &40k
FE#E E 1c J& CNF #m &, nTLLE i CNF N
5 2 Fh 2T 4 R A W S5 AR B LA L B 5 A 1) T
JIE; ¥E& 1d CNF/Epoxy B & #mE &+, JLFE
ARNFAAR P, BB, UL Epoxy W5t
F|'7 CNF f, 5 CNF P24 T BRI R4S A .

2.2 R

BEERIE TN OSC FEIRA LB — A~ FHEFEFR,
XA B3R B R, ] 2 LA KL CNF LU
J CNF/Epoxy B2 RE 71T o

% CNF/Epoxy
§ 60
g 40 -
H

20 -

L 1 L 1
200 400 600 800 1000
Wavelength/nm

a—CNF [f) AFM [&]; b—BEMEDEER s c—Bot
K2 ORAHERIILE LMD RE
Fig. 2 Morphology of CNF and optical properties of film
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Fig. 3 Thermal performance analysis results and FTIR

spectra of different substrate materials
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Fig. 4 Mechanical properties and surface properties of
CNF/Epoxy composite film
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Fig. 5 SEM, AFM images and conductivity of the composite
film after plating a conductive layer
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