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Development of cheap and clean energy resources as an alternatlve to fossﬂ ﬁlels has ,
become one of the most important tasks assigned to Vmodern science and technology in the
21 centﬁry A solution to the energy crisis is to tap the energy from sunlight. However,
solar cells fabricated to daté (mostly silicon based) are very expensive to use on a
commercial basis. The cost reductlon of solar cell and estabhshment of environmentally
frxendly production process are very 1mportant for widespread use of photovoltaic (PV)
technology. Silicon and compound semiconductor-based devices are dominating solar | |
technology. However, the cost of these solar cells is much high to reach for daily life. So,
low cost and hlgh eﬁimency solar cells are yet to be realized for their commermahzauon In
the search for alternative material, carbon materials are expected to be useful for future PV
technology. It is a remarkable element that exists in a variety of forms ranging from
insulator/semiconducting diamond to -metallic/semi-metallic graphene,
conducﬁng/semiconducting fulierenes and carbon nanotubes (CNTs). Duﬁng my studies, 1
worked on the synthesis, purification and application of carbon nanotubes to organic and
dye sensitized solar cells. CNTs types, defects, alignm$nts are very important to exploit
unique properties for advanced device fabrication. Gas flow, catalysf preparation technique,
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optimized parameters, positions of substrates are major factors that affect the quality and

typé of the CNTs during growth process. It is interesting to fabricate various optoelectronic

devices from them. In the race of CNTs’ synthesis, we introduced “yltrasonic spray

pyrolysis” for the synthesis of different carbon nanomaterials', including "single walled
carbon nanotubes (SWCNTSs), mulitwalled carbon nanotubes (MWCNTS), carbon nanofiber

(CNFs) and carbon nanowalls (CNWs). The advantages of this process are: (a) no need of
expensive devices (b) absence of vacuum creation (c) absence of reducing agent (d) ease of |
scaling into an industrial scale process (e) simple and easy to handle.

The system was also analyzed on zeolite supporting matenal for the growth of CNTs.
Th1$ study suggested that in the absence of reducing agent and reducing carbon source,
nanopores of zeolite particles and catalyst concentration play crucial roles for the formation |

of SWCNTs. The growth mechanism of CNTs was analyzed. o

' In another work; pure SWCNTs were obtained‘ on desired substrates at low |
'temperature by placing the substrates downstream of the tube. SWCNTSs were collected on
. fluorine doped tin oxide (FTO) and mdlum doped tin oxide (ITO) substrates. nght
transmission of FTO substrate reduced after SWCNT formation but it was improved by
ozone treatment. ,

A's~grown MWCNTs were purified and functionalized in acid solution to add functional
[ groups on the surface of MWCNTs. Functional groups help to disperse CNTs in organic
| solvent. Poly (3-octylthiophene (P30T)/n-Si heterojunction solar cell were prepared with
and without CNTs. Incorporation of both SWCNTSs and functionalized MWCNTSs enhance
photovoltaic ‘properties of the device, which was believed due to the better carrier
separation and efficient transfer of electrons and holes. It is due to that the work function of
SWCNTs and functionalized MWCN Ts are closer to the conduction band and valance band
of P30T, which signifies possible electron and hole transportation, respectively. The
photovoltaic characteristics of the device under illumination (A.M. 1.5, 100 mW/em?)
reveal an open-circuit voltage (V) of 0.44V and short circuit current density (J) of 6.16
mA/cm?. According calculation, energy conversion efﬁ(nency (1]) and ﬁll factor (FF) were
found to be 36%, and 0.98%, respectively.

Finally, solid-state dye sensitized solar cells were fabricated using conjugated polymer
[poly (3-hexy1thiophéne) (P3HT)] as hole transport material from hot plate lamination. The
peffor’mance of the device improved by the incorporation of MWCNTSs in P3HT solution. It
is expected that excited dye molecules inject electron into the conduction band of TiO,
layer, whereas P3HT and MWCNTS provide efficient hole transportation.
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