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Abstract

Photoactive materials based on conjugated polymers are
very promising candidates for Hybrid organic photovoltaic
(OPV) cells. Conjugated polymers are inexpensive materials
and therefore, their processing is very cost-effective and the
ease of fabrication by solution processing make them more
attractive. So far, OPV with modest efficiency are obtained.
The low power conversion efficiency (PCE) of OPV is one of
the main reason which has impeded large scale deployment.
The low PCE of OPV solar cells is atiributed to the low carrier
mobility, which is closely correlated to the transport diffusion
length of the charge carriers within the photoactive layers.
2D material like graphene which has huge carrier mobility,
thermal and chemical stability and its compatibility of
fabrication by solution processing techniques making it an
excellent candidate for assisting charge transport
improvement in the active layer of OPV cells. In this work, we
report on the improvement of the optoelectronic properties
and photovoltaic performance of photoactive blended layers
i.e. P3HT:PCBM doped graphene flakes which was then
integrated into a bulk heterojunction (BHJ) organic-
photovoltaic-based device, using PEDOT:PSS on an
ITO/glass substrate. Firstly, effect of graphene flakes content
was studied in terms of the light absorption capacity which
has shown increase with increasing concentration of graphene
flakes. Besides this, quenching was observed through
photoluminescence which is a clear indication of electron
transfer between the graphene flakes and the polymeric
matrix. P3HT:PCBM doped graphene flakes layer is
incorporated into the BHJ as active layer. An increase in
PVperformance with respect to the reference cell was
observed. The best PV performance was obtained for 3 wt.%
loading of graphene flakes. The solar cell showed an open-
circuit voltage (Voc) of 1.24 V, a short-circuit current density

(Jsc) value of 6.18 mA cm—2, a fill factor of 47.12%, and a

power conversion efficiency of about 3.61%. It is obvious
from the organic photovoltaic solar cell efficiency that sp2-
bonded carbon doping of photoactive conjugated polymer

has strong role in its enhanced performance.
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Figure 1. (a) Typical J=V characteristics of polymer
P3HT:PCBM: GNP solar cells with 0, 1, 3 and 5 wt.%
graphene loading, and (b) device-to-device variation for
each measured performance (Voc, Jsc and FF) for a set of 20
samples. The first measurement is taken as a reference.
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