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Dye-sensitized solar cells (DSSCs) represent a promising solution to global energy demands owing to their cost-
effectiveness, facile fabrication, and compatibility with sustainable materials. In this study, we investigate the
impact of o-phenylenediamine doping on the structural and electrochemical properties of PVDF/Lil/I>-based
polymer electrolytes and the corresponding photovoltaic performance in DSSCs. A series of doped polymer
electrolytes were synthesized via solution casting using N, N-dimethylformamide (DMF) as the solvent, with o-
phenylenediamine incorporated at varying weight percentages (0-50 wt%). The structural modifications were
characterized by SEM and XRD, revealing a significant reduction in crystallinity and the formation of uniformly
dispersed, spherical particles at 40% wt. doping. This composition exhibited the highest ionic conductivity of
4.44 x 1075 S ecm™!, attributed to enhanced ionic mobility facilitated by increased amorphous content. When
employed in DSSC fabrication, the 40% wt. o-phenylenediamine-doped PVDF/Lil/I: electrolyte yielded the
highest power conversion efficiency (PCE) of 3.1% under standard illumination (AM 1.5G, 100 mW cm’z). These
findings underscore the effectiveness of molecular doping strategies in tuning polymer electrolyte properties and
highlight the potential of o-phenylenediamine modified PVDF systems for next-generation DSSCs. In addition,
the developed polymer electrolyte system demonstrates potential for integration into flexible, low-cost, solar-
driven power modules for adaptive portable assistive power devices.

1. Introduction

Advanced solar cell technologies have emerged in response to the
pressing global need for renewable and sustainable energy sources. A lot
of research has been done on alternative energy technologies because of
the increasing demand for clean, renewable energy around the world.
One of the most promising of these technologies is still solar energy.
Over the past few decades, dye-sensitized solar cells (DSSCs) have
attracted a lot of interest as an affordable and sustainable substitute for
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photovoltaic technology [1]. DSSCs have recently become a viable
alternative in energy generation because of its affordability, effective-
ness, and limitless potential. A promising type of third-generation solar
cells, DSSCs are characterized by their low cost of production, relatively
simple architecture, environmental friendliness, and good performance
in diffuse and low-intensity light [2-5]. Another benefit of the variety of
organic molecules that may be used to build DSSCs is that they allow for
the creation of different donors, acceptors, and interfaces.

DSSC consist of four components, a mesoporous nanocrystalline
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semiconductor (typically TiOz), a photosensitizing dye, a redox elec-
trolyte (commonly I" /Is™), and a counter electrode [6]. Enhancing every
component of DSSCs is necessary to raise their overall efficiency. The
ability to be produced in various colours, potential, high transparency
and high efficiency particularly in ambient light conditions along with
low energy production and the use of sustainable and non-toxic mate-
rials are some of the distinctive aspects of DSSCs [7]. As the light-
harvesting element, the sensitizing dye is essential to the design of
DSSC. DSSCs exploit three primary classes of dyes—Ruthenium (II)
polypyridyl complexes, porphyrin-based sensitizers and metal-free
D-m—A organic dyes. Ru-based dyes (e.g., N749, C101, N719) achieve
maximum PCE with improved ligands and cyclometallation strategies
aimed at broad absorption and stabilized excited states [8]. Due to their
superior light absorption over the visible spectrum and effective injec-
tion into the semiconductor, the use of ruthenium-based dyes, such as N3
and its variants, contributed to the initial achievements of DSSCs [9].
However, Ruthenium dyes were retard by their high cost and lack of
environmental qualities, despite their great stability and efficiency.
Because of these shortcomings, organic dyes have emerged as a possible
remedy. Novel organic dyes with broad absorption bands and adaptable
molecular architectures based on donor-r-acceptor complexes may be an
affordable, high-performing material of choice [10].

The stability and overall conversion efficiency of DSSCs are influ-
enced by the electrolyte components. The electrolyte must possess both
significant ionic conductivity and thermal stability. Because it improves
charge transmission between the photoanode and cathode. Perfect
electrolyte solvent has low viscosity, low vapor pressure, high boiling
point, and exceptional dielectric characteristics, natural degeneracy,
resilience and ease of preparation [11]. Three different categories of
electrolytes are available for DSSCs: liquid, solid state and quasi solid
state [12]. Electrolytes are often liquid in nature; however, they can also
be quite corrosive, volatile and dry out with time, which reduces the
device’s functionality. The liquid electrolyte that has been employed in
DSSCs has a number of disadvantages the solid-state electrolytes have
been created to increase performance and stability in order to address
such maintenance issues [13]. The solid electrolyte differs from all other
electrolytes in that it is leakage-free. Polymer electrolytes offer more
benefits and less disadvantages when compared to liquid electrolytes
[14,15]. For DSSC applications, a variety of polymers have been
employed as electrolytes, including polyethylene oxide (PEO) [16], poly
(vinylidene fluoride-co-hexafluoropropylene) (PVDF-HFP) [17], poly
vinylidene fluoride (PVDF) [18], poly (methyl methacrylate) (PMMA)
[19], polyethylene glycol (PEG) [20,21], and polyacrylonitrile (PAN)
[22]. PVDF was selected as the solid polymer electrolyte for the current
study because of its strong electron-withdrawing functional group (-C-
F), high dielectric constant (¢ = 8.4), and good mechanical strength.
Furthermore, PVDF exhibits stability against a wide range of organic
compounds and corrosive substances, such as halogens, alkalis, and
acids. Because of its small ionic radius and strong electronegativity, the
fluorine atom in -C-F has the best ionic transport and lowers the rate of
recombination at the semiconductor/polymer electrolyte interface in
DSSCs [23].

When nitrogen-containing organic compounds were added as a
dopant to solid polymer electrolyte-based DSSCs, it was found that the
interaction between I~ /I3 redox couple and the lone pair of electrons in
the nitrogen atom of the amine group increased the short circuit current
(Is) and open circuit voltage (Voo) [24]. Better miscibility, increased
conductivity, and improved DSSC performance are actually demon-
strated by the PVDF polymer electrolyte. Adding dopants to polymer
electrolytes is used to reduce crystallinity and improve electrical con-
ductivities. The advantage of this latter approach that the organic
nitrogenous compounds in the polymer electrolyte contribute a lone pair
of electrons that work with the iodine in the redox couple to reduce
iodine sublimation, which improves the conductivities of the polymers
and the DSSC’s performance [25].

The introduction of organic nitrogenous substances into the
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electrolyte tends to boost the V,. and move the negative band of TiO5
[26]. When the electrical performance of diphenylamine (DPA) and
phenothiazine (PT) in DSSC was compared, it was found that the
phenothiazine doped polymer blend electrolyte had an increased con-
ductivity. Under 70 mW cm™2 of illumination, the DSSC produced
employing the PT doped polymer electrolyte good power conversion
efficiency () [27]. The aforementioned findings show that, in com-
parison to the DPA doped PVDF/KI/I5 polymer blend electrolyte, the
electron density of PT appears to lead to a considerably stronger inter-
action with iodine in the redox pair. In order to create a unique doped
multi-polymer blend electrolyte system solvent-free for dye-sensitized
solar cell (DSSC) applications, an organic nitrogenous molecule must
be doped. Specifically, coupled with KI and I, this new electrolyte is
mixed with poly (vinylidene fluoride) (PVDF) and added to the pro-
duced 2,6-bis (2-thio pyridyl) pyridine (BTPP). Under simulated sun-
light radiation of 80 mW/cmz, the current-voltage (I-V) characteristics
of the nanocrystalline DSSC fabricated using the present electrolyte
yield considerable energy conversion efficiency [28]. In comparison to
polymers containing 2,5-pyridine, 2,6—/3,5-pyridine, 3,5-pyridine units
showed the highest levels of electrochemical behaviour. It seems that,
the presence of electron-withdrawing pyridine unit, which has N in its
structure, these polymers’ lower reduction potential suggested that they
had good electron-transporting and facile electron-injection capabilities.
The above studies shows that the organic compound containing Nitro-
gen decrease the crystallinity, increase the conductivity and electro-
chemical stability [29].

In this present research work used a solution casting approach with
DMF as the solvent to make O-Phenylenediamine doped PVDF/Lil/Iy
electrolyte films at varying weight percentages (0%, 10%, 20%, 30%,
40%, 50%). In order to optimize the optimal polymer electrolyte
composition, the effects of different concentration of O-Phenylenedi-
amine with respect to Lil doped polymer electrolyte, the structural,
morphological and electrochemical properties of the PVDF/Lil/I, elec-
trolyte have been studied. Ultimately, a DSSC has been constructed with
the improved polymer electrolyte, and its photovoltaic characteristics
have also been examined.

2. Experimental section
2.1. Materials

Sigma Aldrich provided commercially obtainable polymer PVDF
(MW ~ 2,75,000 g/mol), O-Phenylenediamine, Fluorine-doped tin
oxide (FTO) glass plate, Tritonx100, Chloroplatinic acid hydrate, Tita-
nium Tetrachloride, Titanium Dioxide, 4-tert-butanol. We bought
Lithium iodide (LiI), N, N-dimethyl formamide (DMF), iodine (Iy) in
SDFCL, India. Acetone, Isopropyl alcohol, Acetyl acetone, Ethanol,
Acetonitrile, Butanol was purchased from Sisco Research Laboratories
private limited, India. Titanium diisopropoxide bis(acetylacetonate),
N719 Dye, lodolyte, Teflon tape was purchased from Solaronix’, SA. For
all the compounds, no further purification was needed.

2.2. Preparation of polymer electrolyte film

Polymer electrolyte fibres were made via the solution casting tech-
nique [30]. In 20 ml of DMF, 0.3 g of PVDF, 0.03 g of Lil, and 0.006 g of
I, were first dissolved. By adding various weight percentages (0%,
10%,20%, 30%, 40% and 50% with regard to Lil) of O-Phenylenedi-
amine to the aforementioned polymer solution, distinct weight per-
centages (wt%) of O-Phenylenediamine doped solid polymer
electrolytes were formed.

An electromagnetic stirrer was used to agitate the mixture at 80°C
until a homogenous polymer electrolytic solution was achieved. The
prepared solution was poured in the glass petri dish. After that, to
eliminate the solvent, petri dish filled with the homogeneous electrolytic
solution was kept in a vacuum oven for 12 h at 60 °C for drying. The
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polymer electrolyte sheets were formed with different weight percent-
age of O-Phenylenediamine with respect to Lithium Iodide. The polymer
electrolyte was taken for further characterizations once the solvent has
evaporated. Schematic diagram of Synthesis of polymer electrolyte was
shown in the Fig. 1.

2.3. Characterization of polymer electrolyte film

Following characterization techniques were used to study the poly-
mer electrolyte film. With the use of Cu-Ka radiation and a Bruker-
advance D8 X-ray diffraction meter, the XRD patterns of the as-
prepared O-Phenylenediamine doped PVDF / Lil / I, polymer electro-
lyte sheets were captured. Using an electrochemical workstation (model
CH-608E) from CH Instrument Inc., USA, the impedance spectra of the
polymer electrolyte sheets were measured by means of the AC-
impedance technique at room temperature (303K). The frequency
range covered by the workstation was 20 Hz to 1 MHz. The impedance
spectra were used to calculate the bulk resistance of the polymer elec-
trolyte. Using a stainless-steel electrode that contained polymer elec-
trolyte, the ionic conductivity of the polymer electrolyte was
determined.

2.4. Fabrication of dye sensitized solar cell

The third part of the DSSC is the redox electrolyte, which is placed
between the working and counter electrodes. Fluorine-doped with tin
oxide (FTO) glasses are first cleaned for 30 min in an ultrasonic bath
using distilled water, ethanol, and acetone. TiO; colloidal paste was
created by combining 0.5 g of TiO with Triton X 100 and acetylacetone
using a doctor blade technique, and it was then applied to the FTO
electrode. The TiO, mesoporous layer was 12 pm thick, and the light-
scattering layer was 5 pm, giving a total thickness of 17 pm and a
metal mask with 0.16 cm? aperture was used during photovoltaic
measurements under 100 mW/cm? illumination to minimize light
scattering and ensure measurement accuracy. The device’s active area
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was 0.25 cm?. The FTO glass plate was calcined at 450 °C. After being
treated with TiCls, the TiO2-coated film was sintered at 450 °C for 30
min. Then 0.5 x 10~3 M of N719 (photo sensitizer) containing 4-tertiary
butanol and acetonitrile in a 1:1 volume ratio was then used to submerge
the TiO-coated electrode for a whole day. The TiO5 electrode connected
to the N719 was washed with 100% ethanol and left to dry in a N flow
for 30 min in order to remove the unabsorbable dye. Eventually, the dye-
coated adsorbed photoanode was created. The FTO glass plate was
coated with chloroplatinic acid to form the photocathode as a Pt-counter
electrode, and it was subsequently dried at 450 °C. Fig. 2 depicted the
electron transport mechanism of the DSSC.

When incident light (photon) is absorbed by a photo sensitizer, the
dyes electrons transition from their ground state (s) to their excited state
(S*). The electrode’s nanopore TiO; conduction band, which lies un-
derneath the dye excited state and is where a very small percentage of
UV sun photons are absorbed by the material, is now filled with excited
electrons with a nanosecond lifetime. These injected electrons diffuse in
the direction of the back contact as they move between TiO2 nano-
particles. Through the external circuit, electrons reach the area around
the counter electrode. I3 is reduced to I" by the counter electrode’s
electrons. This leads to dye regeneration and oxidation of I to I3
(oxidized state). The acceptance of the electrons from the I” ion redox
mediator results in the dye ground states regeneration. Once more, as
the mediator (I3) diffuses in the direction of the counter electrode, it
transforms into an I” ion.

3. Results and discussion
3.1. Powder X-ray diffraction (PXRD) analysis

The purpose of the XRD investigation was to look into the compo-
sition of the polymer electrolytic fibres [31]. The XRD patterns of pure
and various weight percentages of O-Phenylenediamine doped PVDF /
Lil / I, electrolytes are shown in Fig. 3 (a-f). On the other hand, the
undoped PVDF/ Lil / I, electrolytes, the XRD peaks are observed with

3
electrolyte

dye

photoanode

photocathode

Electrolyte

Fig. 1. Graphical representation of synthesis of O-Phenylenediamine doped PVDF / Lil / I, electrolytic films.
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Fig. 2. Schematic illustration of the electron transport mechanism of Dye Sensitized Solar Cell.
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Fig. 3. (a-f): PXRD patterns of O-Phenylenediamine (a) 0%, (b) 10%, (c) 20%,
(d) 30%, (e) 40% and (f) 50% doped PVDEF/ Lil / I, electrolytic films.

@
(i)

typical scanning angles of 20 = 20.36°, 25.18°, and 35.94°. The peak in
regard to the strength has been gradually reduced by up to 40% with the
addition of O-phenylenediamine. It was discovered that these diffraction
peaks’ intensity was lower than that of the pure polymer [32]. This
shown that O-phenylenediamine (0%, 10%, 20%, 30%, and 40%, 50%)
doped PVDF/ Lil / I electrolyte films had reduced crystallinity. The
tendency that has been observed may be explained by the fact that O-
phenylenediamine doped PVDF/ Lil / I electrolytes are more amor-
phous than pure undoped PVDF / Lil / I,.

The peak intensity steadily rises after 40%. The polymer chain
rearrangement is hampered when O-Phenylenediamine is introduced to
pure PVDEF/ Lil / I,, leading to a noticeably disordered polymer struc-
ture. Nevertheless, it was shown that these peak intensities dropped as
O-Phenylenediamine was added up to 40 wt%. This outcome verified the
higher crystallinity of the PVDF/ Lil / I, electrolyte film doped with 50%
O-Phenylenediamine. The data led us to conclude that the electrolyte
film with the lowest crystallinity is the PVDF/ Lil / I, polymer doped
with 40% o-phenylenediamine and it has more amorphous than the
other electrolytes, which enhanced the polymer’s ionic conductivity.

3.2. AC-impedance analysis

The ionic conductance of the polymer electrolyte doped with O-
phenylenediamine was ascertained using the electrochemical imped-
ance plots [33]. Fig. 4 (a-f) displays the AC-impedance spectra of PVDF/
LiI / I with O-Phenylenediamine with various composition. The effect
of blocking electrodes is responsible for the low-frequency range’s linear
region and the high-frequency region in the semicircle, which is caused
by the bulk effect of the electrolyte. Based on the AC-impedance spec-
trum [34], the ionic conductivity (c) of the polymer electrolyte layer
was determined using the formula.

Tonic conductivity () = t/Ry"A.

Thickness of the polymer electrolyte is denoted by ‘t’.

The polymer electrolyte layer covers the electrode area is denoted by
‘A,

Polymer blend electrolyte’s bulk resistance is denoted by ‘Rp’.

When the concentration of the dopant is paired with improved
charge carrier ion concentration along with ionic mobility, magnitude of
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Fig. 4. (a-f): AC-Impedance Analysis of O-Phenylenediamine (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40% and (f) 50% doped PVDF/ Lil / I, electrolytic films.
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the resistance of the polymer electrolyte system decreases [35]. The
ionic conductance of undoped PVDF/ Lil / I5is 7.17 x 10-6 Sem™ L. After
the addition of O-Phenylenediamine in PVDF/ Lil / I there was an in-
crease in ionic conductivity as 8.60 x 10~ Sem™! for the weight per-
centage of 10, 9.35 x 107% Sem ™! for 20 wt%, 1.74 x 107> Sem™! for 30
Wt%, for 40 wt% the ionic conductivity was 4.44 x 107> Scm™!. This
was listed in Table 1. The greatest value of ionic conductivity is reached
at 40% weight percentage of O-phenylenediamine-doped PVDE/ Lil / I,.

This tendency may be due to the inclusion of the organic substance
O-phenylenediamine, which contains nitrogen, to the PVDF/ Lil / Iy
polymer electrolyte. O-Phenylenediamine and iodine form a charge-
transfer complex that lowers iodine sublimation, improving conductiv-
ity and photon-to-current conversion efficiency. PVDF/ Lil / I, con-
taining 50 wt% of O-Phenylenediamine shows the reduced ionic
conductivity value as 2.6 x 10™> Sem™*. The quick increase in viscosity
inflicts the ionic conduction channels by absorbing some free space,
which restricts the charge carriers’ mobility, may be the causes of this
pattern. The addition of 40% O-Phenylenediamine resulted in the
highest ionic conductivity value, which may be related to the polymer
electrolyte’s enhanced chain mobility as well as the inhibition of PVDF/
Lil / Iy crystal formation. Therefore, the comprehensive photon-to-
current transformation ability is determined by the movement of the
redox pair as well as the ionic conductivity behaviour of polymer elec-
trolytes [36].

The equivalent circuit of the solid polymer electrolyte consist of
resistance of the electrolyte (Rg) in Ohms which related to electrolyte
bulk resistance, the charge transfer resistance (Rct) in Ohms related to
the electron transfer at the interface, a constant phase element (CPE) in
S.s™, n is the exponent of CPE and the Warburg impedance (W) in Ohms
represent diffusion controlled impedance were shown in Fig. 5, and the
value of individual components are calculated are shown in Table 2. All
the electrochemical impedance plots are showing same pattern of elec-
tronic circuit.

Among the individual values of electrical components of impedance,
the Warburg impedance arises due to the diffusion of electrolyte. It
represents the resistance to mass transport ion diffusion within the
electrolyte. A high Warburg impedance means that ions are having
difficulty diffusing through the material leads to poor ionic transport. A
low Warburg impedance implies that ions can diffuse more easily in-
dicates good ionic transport, which directly implies higher ionic con-
ductivity. 40% doped polymer electrolyte shows low Warburg
impedance; hence it has higher ionic conductivity comparing with all
other percentages of o-phenylenediamine doped solid polymer
electrolyte.

3.3. Morphological studies

Scanning electron microscopic (SEM) technique [37] is used to
investigate the surface morphology of O-phenylenediamine doped with
PVDF/ Lil / Iy polymer electrolyte. Fig. 6 (a-f) displays the pictures of
PVDEF/ Lil / I polymer electrolyte doped with O-Phenylenediamine
obtained in the SEM technique.

Comparing the 0% O-Phenylenediamine doped with PVDF/ Lil / I
SPE to 10%, 20%, 30%, 40%, and 50% O-Phenylenediamine doped with

Table 1

Ionic Conductivity of dye — sensitized solar cell (DSSC)s of O-Phenylenediamine
doped with (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40% and (f) 50% PVDF/ Lil /
I, electrolytes.

Electrolyte O-Phenylenediamine (%) Tonic Conductivity (S.em™)
a 0 7.17 x 107°
b 10 8.60 x 107°
c 20 9.35 x 107°
d 30 1.74 x 1075
e 40 4.44 x 107°
f 50 2.64x 107°
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Fig. 5. Equivalent circuit impedance model for solid polymer electrolytes.

Table 2
Different Values of Electrical Components of different weight percentages of o-
phenylenediamine doped PVDF/Lil/I, polymer electrolyte.

% of o-phenylene diamine Rg Ret CPE S. n w

doped-PVDEF/Lil/I,. Ohms Ohms s™ Ohms

0% 1750 1810 5 x 0.8 50
103

10% 1410 1500 3 x 0.8 50
10°°

20% 610 1210 5 x 0.8 150
107

30% 550 700 5 x 0.8 60
104

40% 230 250 5 x 0.8 30
1072

50% 410 450 6 x 0.8 35
102

PVDE/ Lil / I, polymer electrolyte, Large, spherical particles with spaces
are shown in the 0% SPE’s SEM image. The addition of O-Phenyl-
enediamine dopant causes a progressive 40% reduction in the size of
spherical particles. Beyond 40%, the spherical particles size rises. The
tiny spherical particles present along with the presence of vacancies are
the factors which cause the ionic conductance of the PVDF/ Lil / I
polymer electrolyte and photocathode of the DSSC.

3.4. Photovoltaic measurements of dye sensitized solar cells

The dye - sensitized solar cell (DSSC)s was built using O-Phenyl-
enediamine (0%, 10%, 20%, 30%, 40%, and 50%) doped PVDF/ Lil / I,
electrolytes. Fig. 7 (a-f) displays the current density-voltage (I-V) curves
of dye - sensitized solar cell (DSSC)s with O-phenylenediamine doped
with PVDF/ Lil / I, electrolytes (0%, 10%, 20%, 30%, 40%, and 50%).

O-Phenylenediamine doped with different weight percentage (0%,
10%, 20%, 30%, 40%, and 50%) of PVDE/ Lil / I, electrolytes reveal the
following photo voltaic parameters: Js. = 5.93 mA/cmz, Voc =075V,
FF = 0.30 and ) = 1.3%; Jy. = 6.45 mA/cm?, Voo = 0.75 V, FF = 0.33 and
N =1.6%; Jsc = 7.61 rnA/cmz, Voc =0.76 V, FF = 0.32 and n = 1.8%; Jg.
=9.58 mA/cm?, Vo = 0.76 V, FF = 0.33 and 1 = 2.4%; Joc = 11.9 mA/
em?, Voo = 0.75 V, FF = 0.36 and n = 3.1% and Jsc = 8.45 mA/cm?, V.
=0.75V, FF = 0.32 and n = 2.0%, independently.

The following formula is used to determine the dye-sensitized solar
cell’s (DSSC) efficiency:

N (%) = (Vo X I X FF/P;y) x 100.

where ‘FF’ represents the fill factor, ‘n’ for power transformation effi-
ciency, ‘V,’ for open circuit voltage, ‘Iy.’ for short circuit current density
and ‘P;,’ for incident light power [38].

These findings demonstrate that the performance of DSSCs using
40% doped O-phenylenediamine PVDF/ Lil / I, electrolyte is superior to
that of DSSCs using 0%, 10%, 20%, 30%, or 50% doped O-Phenyl-
enediamine PVDF/ Lil / I electrolyte. This is because O-Phenylenedi-
amine has the potential to donate electrons. Its structure contains atoms
of nitrogen. It prevents I from sublimating by generating a charge
transfer complex with I, of I3. I3concentration is decreased by O-phe-
nylenediamine, whereas I concentration is increased. The reaction
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Fig. 7. (a-f): The photovoltaic (J-V) curves of dye — sensitized solar cell (DSSC)s
with (@) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40% and (f) 50% O-Phenyl-
enediamine doped with PVDF/ Lil / I, electrolytes.

between I3 at the TiOz semiconductor electrolyte junction and the
injected electron reduces as a result of a drop in I3 concentration, which
raises the electron concentration [39].

Fig. 8 depicts the interaction of O-Phenylenediamine with PVDF/ Lil
/ Io. The DSSC with 40% O-phenylenediamine-doped PVDF/ Lil / I
electrolyte is the system with the elevated power transformation effi-
ciency. The elevation of power transformation ability may be due to the
fact that 40% O-Phenylenediamine doped PVDF/ Lil / I, electrolyte
which has the best ionic conductivity and the lowest crystallinity.
Table 3 shows the comparative study of the present work with the
previous power conversion efficiency of DSSC.

4. Conclusion

In conclusion, the solvent casting approach was used to prepare the
various weight percentages of O-Phenylenediamine doped PVDF/ Lil / I
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Fig. 8. Molecular interaction of O-Phenylenediamine with PVDF/ Lil / I,.

Table 3
Solar cell efficiency comparison.
S. Doped Polymer Electrolyte 1 (%) Year Reference
No
1 Phenothiazine- doped PVDF-HFP/KI/I, 2.92% 2017 [40]
2 4-nitroaniline-doped PVDF-HFP/Lil/I, 1.5% 2017 [41]
3 2-Amino-4,6-Dimethoxypyrimidine- 2.5% 2020  [42]
doped PVDF/KI/I,
4 40% O-Phenylenediamine-doped PVDF/ 3.1% 2025  Present
Lil/I, work

polymer electrolyte, including 0%, 10%, 20%, 30%, 40%, and 50%. The
PVDF/ Lil / I, polymer electrolyte doped with 40% O-Phenylenediamine
exhibits the lowest crystallinity. The 40% O-Phenylenediamine doped
PVDF/ Lil / I polymer electrolyte has the smallest spherical, void-filled
particles as their surface morphology. The PVDF/ Lil / I, polymer
electrolyte doped with 40% O-Phenylenediamine has the excessive ionic
conductance value, measuring 4.44 x 107> Sem ' With a 3.1%
photocathode value, 40% O-Phenylenediamine doped with PVDF/ Lil /
I polymer electrolyte-based dye — sensitized solar cell (DSSC) has the
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maximum performance. This is due to the polymer electrolyte’s
maximum ionic conductivity and lowest crystallinity.
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