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Efficiency Enhancement of Polymer Solar Cells Using the
Functionalized Graphene

Cheng-Fang Ou

Department of Chemical and Materials Engineering, National Chin-Yi University of Technology

ABSTRACT

We prepared graphene oxide (GO) by a modified Hummer’s method, and synthesized octylamine
functionalized graphene (F-GNS) using long-chain octylamine as the functionalization agent. We
investigated the effect of incorporating F-GNS layer between poly(ethylene dioxythiophene)
(PEDOT)-polystyrene sulfonic acid (PSS) (PEDOT:PSS) hole transfer layer (HTL) and active layer
(P3HT:PC1BM =1:1 weight ratio) on the photovoltaic performance. The cell structure was
glass/ITO/PEDOT:PSS/F-GNS/P3HT:PC,,.BM/Ca/Al. Four concentrations of F-GNS N-methyl
pyrrolidone (NMP ) solution were 0.05 ~ 0.1 ~ 0.3 and 0.5 mg/ml. From these results, we found that the
short circuit current density (Js), and power conversion efficiency (PCE) of the cells with F-GNS are
always higher than those of cell without F-GNS. The cell with 0.1 mg/ml F-GNS layer has the highest
Js. 7.45 mA/cm?and PCE 3.03%. The increases of J.. and PCE were 16% and 31%, when compared to
the cell without F-GNS, respectively.
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o 7 0.1mg/mlF-GNS % k& 2. T % 27 &+
e S 83% 0 22 & 5 F-GNS 8 & ¢
AApvt o F FredES 0 19 % g
F-GNSER 3 3 0.5mg/ml i » & 3% &
FE R ACE T TT% > 87 A 7 F-GNS $&
Boen s v RGR AR O 1% 27 a A5G
% kR e F-GNS>» & 17 - Il o
3E KRR R g

2 0h T
401-1‘ ,5'_;0'

A ek

2gh s

-\l,u‘_L

SN

23 FARIERTRMEEFHA LY LT

VA =gk L
Am ARG

F-GNS(0.05 ~ 0.5 mg/ml)/P3HT:PC7,BM

& i AR F O RAF
Standard 70 --
F-GNS(0.05) 80 14 %
F-GNS(0.1) 83 19 %
F-GNS(0.3) 81 16 %
F-GNS(0.5) 77 10 %

34 i FELH kS (SPM) &7
i h g B E AR

T AT I h

HOCd 6 P TR
¥ £ R G B kA 6
N RO *??Emﬁﬂiﬂ v R e s
g kadfL R RALFRY DTN
LPEEBIHH-BBLZ2RERFHTES
FiE k2 SPM 4 % i W] 0 B ML e kR
R 4od £ 450 kR 5 0.05 mg/ml~
0.1 mg/ml ~ 0.3 mg/ml Foae 4 F
S Hia g MArB 5 32 nm~ 43
nm-~80 NnMm~89nm; 2> {feskE R & W 5 4.30
nm ~ 5.07 nm ~ 10.90 nm ~ 12.10 nm -

~ 0.5 mg/ml z

PREEE e L% Bop 10611
JOURNAL OF C.C.I.T., VOL.46, NO.2, NOV.,, 2017

Height Sensor
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0.05 mg/ml ~ (b) 0.1 mg/ml ~ (c) 0.3 mg/ml -
(d) 0.5 mg/ml
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F-GNS(0.05 ~ 0.5 mg/ml)/P3HT:PC+,BM

= i B M A (hm) Rqg(nm)
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F-GNS(0.3) 80 10.90
F-GNS(0.5) 89 12.10
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