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Abstract: Nanocrystals of TiQwas synthesized by agqueous chemical route. Whettlsagraphene used in
this work was synthesized by electrochemical eafiwin. The ex-situ approach was adopted for thpaedion

of composites. The composites was prepared by migie wt.% of graphene into TiQhanocrystals. The
photovoltaic device was fabricated by using astsgsized composite on indium tin oxide (ITO) coatgass
substrate by using a doctor blade technique. Cu¥fellage (IV) measurement has been done on the
photovoltaic cell using incandescent light bulbghiti intensity dependent current—voltage measuresmeint
graphene-Ti@ thin film shows photovoltaic effect. Various diodproperties determined from IV
measurements, such as open circuit voltagg),(8hort circuit current ), fill factor (FF), and conversion
efficiency ).

K eywor ds—- Photovoltaic; Graphene-TgNanocomposites.

Introduction:

Pristine monolayer graphene has zero band gaf it gapless energy dispersion allows electron—bails to

be created over a bandwidth from UV to THz [2].rt&g et al report the fabrication of one-dimensiori®—
graphene nanocomposite by a facile and one-stefhoehedf electrospinning for the photovoltaic and
photocatalytic properties [3]. Wang et al reporteéeé synthesis of reduced graphene oxide-anatase TiO
nanocomposite and studied the photo-induced chieagsfer properties [4]. Zhang et al investigatesl éffects

of TiO; film thickness on photovoltaic properties of dysitized solar cell and its enhanced performarce b
graphene combination [5]. Meng et al synthesizedAt,Se-graphene/TiOnanocomposites by sonochemical
synthesis and enhanced photocatalytic propertideruvisible light [6]. Shu et al reported the syatis and
photovoltaic performance of reduced graphene oXid&-nanoparticles composites by solvothermal method

[71

In the present work, we investigate the photovoltasponse of graphene-Li@anocomposite. The prepared
composite material was characterized by X-ray ddiffion and scanning electron microscope. Different
photovoltaic parameter of fabricated cell was deteed.

Experimental:

The graphene sample used in this investigationsyathesized by a previously reported method [8k THD,
was used in this study was synthesized by aqudwmical route by taking starting chemical Tij@hd NaOH
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in 1:1 M quantity. The nanocomposite was preparesitel approach. Firstly, 1.6 wt.% graphene waseuhii

2 g TiO, powder in acetone medium under constant stirring) b at room temperature (300 K). As-prepared
composite was dried at room temperature for coraphight and then sintered at 120 for 5 h. The XRD
pattern was recorded on Rigaku (Miniflex 1l) difftameter. To analyse the morphology, SEM image was
acquired using JEOL JSM-7500F. The photovoltait fedrication was done through doctor blade tectsaiq
on ITO glass substrate. The aluminium foil was used metallic electrode.

Results and Discussion:

Figure 1 shows XRD patterns of the graphene, Bi@l graphene-Titnanocomposite. From XRD patterns, it
is clearly observed the formation of graphene (JERPD. 01-0646) and TiKDX(JCPDS, No. 76-1940), as it
exactly indexed to respective JCPDS cards. In imalliit can be seen that the intensities of the Xilaks of

the TiQ, weakened in composite state. By using Scherrel&ion, the average grain size was found to be 7.9
nm. The shoulder peak emerge &t27° is characteristic peak of TiO

The SEM image of nanocomposite is depicted in EgurThis image clearly shows that Ti@as attached on
the graphene sheets. This attachments graphené@pchay become graphene sheets defects rich [9, 10].
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Figure 2. SEM image of graphene-T;O
nanocomposites.
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Figure 1. XRD pattern of (a) graphene, (b) TiO
and (c) graphene-Tithanocomposite.

The different photovoltaic parameters like operuiirvoltage (M), short circuit current {), fill factor (FF),
maximum current output ), maximum voltage output (M, and conversion efficiency) are determined for
graphene-Ti@nanocomposite. The fill factor and efficiency aagculated using the relation [11].

The measurement was done using the 100W bulb irglidight power of 0.0207 Watt/mand room
temperature of 300 K. The power of light from thdlbwas determined by a luxmeter. The bulb-photavol
cell separation distance was 25 cm. The curreriggel curve for as-synthesized photovoltaic matesal
displayed in Figure 3. The diode parametess N, Imax Vmax @ndn for the photovoltaic cell listed in Table 1.

5.0

- +Short circuit current
454" V,,=0.036 mV
4.0
: | =4.35uA
3 5 i max
<30 0.0207 Watt/m®
:':L 251 Open circuit voltage
g 2‘(3 ] Dark
S 1.5
1.0
0.5
0.0 - - -
0.00 0.05 0.10 0.15 0.20
Voltage (mV)

Figure 3. Current-voltage plot of the photovoltaic cell.
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Table 1 Photovoltaic parameters,y lso Imax Vmax@andn for the graphene-Tighanocomposite.
VOC Isc ImaX Vmax FF n
0.20mV | 4.48pA | 4.35pA | 0.036 mV | 0.174| 7.56

Conclusions:

Fabrication of photovoltaic cell using doctor bladehnique is very straight forward method. Thetpholtaic
cell had Voc of 0.20 mV, Isc of 4.48\, FF of 0.174 and efficiency of 7.56. Yet the eifincy of the fabricated
photovoltaic cells was low, the availability andvi@ost of the materials makes it relatively inexgea as
compared to other cell devices.

Acknowledgements:

Authors are very much thankful to Head, DepartmeinPhysics Sant Gadge Baba Amravati University,
Amravati.

References:

1. R Geim A.K., Novoselov K.S., The rise of graphe2@)7, 6, 183-191.

2. Dawlaty J.M., Shiravaraman S., George P., Cahndkdsttr M., Rana F., Spencer M.G., Veksler D.,
Chen Y., Measurement of the optical absorption tspexf epitaxial graphene from terahertz to visible
Appl. Phys. Lett., 2008, 93, 131905-131909.

3.  Peining Z., Nair A.S., Shengjie P., Shengyuan Yam@krishna S., Facile fabrication of Ligraphene
composite with enhanced photovoltaic and photogiitaproperties by electrospinning, ACS Appl.
Mater. Interfaces, 2012, 4, 581-585.

4. Wang P., Zhai Y., Wang D., Dong S., Synthesis afuced graphene oxide-anatase .Ti@no
composite and its improved photo-induced chargestea properties, Nanoscale, 2011, 3, 1640-1645.

5. Zhang H., Wang W., Liu H., Wang R., Chen Y., Wang Effects of TiQ film thickness on
photovoltaic properties of dye-sensitized solarl @id its enhanced performance by graphene
combination, Mater. Res. Bull., 2014, 49, 126-131.

6. Meng Z., Zhu L., Ghosh T., Park C., Ullah K., Nikavh, Oh W., AgSe-graphene/Ti©nano
composites, sonochemical synthesis and enhancddagattalytic properties under visible light, Bull.
Korean Chem. Soc., 2012, 33, 3761-3766.

7. Shu W., Liu Y., Peng Z., Chen K., Zhang C., Chen B¥nthesis and photovoltaic performance of
reduced graphene oxide—TLi@anoparticles composites by solvothermal methoA|ldys and Comp.,
2013, 563, 229-233.

8. Nemade K.R., Waghuley S.A., Chemiresistive gas isgnBy few-layered graphene, J. Electronic
Mater., 2013, 42, 2857-2866.

9. Nemade K.R., Waghuley S.A., Low operable tempeeatinemiresistive gas sensing by graphene-zinc
oxide quantum dots composites, Sci. Adv. Materl426, 128-134.

10. Nemade K.R., Waghuley S.A., LPG sensing applicatibgraphene/BO; quantum dots composites,
Solid State Sci., 2013, 22, 27-32.

11. Omayio E.O., Karimi P.M., Njoroge W.K., MugwangaKFE. Current-voltage characterization of p-
CuO/n-ZnO:Sn solar cell, Int. J. Thin Film Sci. T&013, 2, 25-28.

%k %k %k %k k



