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In the past few years, there has been great interest in polymer solar cells due to their
transparency, flexibility, and low cost of materials. In the present work, inverted bulk
heterojunction polymer solar cell based on regioregular poly (3-hexyl thiophene) -
(rrP3HT): (6,6)- phenyl- C61- butyric acid methyl ester and acid treated single wall
carbon nanotube (SWCNT) has been manufactured and the effect of incorporating
SWCNT on the photovoltaic property and morphology of the prepared solar cells has
been investigated. Results demonstrate that even though SWCNT improves open
circuit voltage as well as short circuit current density resulting from enhancement of
light harvesting all over the spectra and better charge transport (for samples
containing higher amount of SWCNT JSC reduces), power conversion efficiency
declines as a consequence of diminishing fill factor which is affected by lower exciton
dissociation, destruction of desired morphology for charge dissociation and reduced
molecular ordering of P3HT.
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Temperature Speed . -
ZnO 30 5

PEDOT:PSS 65

Active layer 95

5 min 80 °C
15 Same as active layer
35 10 min 140 °C
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Figure 1: (a) FT-IR, (b) Raman and (c) TGA spectra of single wall carbon nano tubes before (SWCNT) and after (Acid treated SWCNT)
functionalization.
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Table 2: Photovoltaic device parameters of solar cells containing various amount of SWCNT.

Active Layer Voc Jsc FF
e PoE (39
P3HT:PCo:BM 0.57+0.01 8.770.20 62.84+1.00 3.1720.12
. -019
P3HT";S\‘;1CB,\'IV'T' B 0.58+0.00 8.82+0.10 60.52+1.60 3.12+0.08
- —
P3HT':\$\7£"‘4'°'3 & 0.58+0.01 8.86+0.10 60.45+2.00 3.13+0.18
: —
P3HT'§$V6(1:E:\I'\4'O'5 i 0.58+0.01 8.68+0.10 60.35+1.80 3.07+0.20
P3HT:§&7&?\:\4:0'7 s 0.58+0.01 8.490.10 55.3140.10 2.75+0.10
. 10
P3HTé';ggﬁTM'1 & 0.640.01 8.39+0.10 55.35+0.10 2.82+0.10
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Figure 2: J-V characteristics of the solar cells containing various amount of SWCNT under (a) AM 1.5 G, 100 mW/cm?, (b) dark condition and (c)
JSC, VOC, FF, and PCE trends as a function of SWCNT content.
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Table 3: Summary of the TRPL data for P3HT, P3HT:SWCNT, P3HT:PCBM and P3HT:PCBM:0.3%SWCNT blend films.
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Figure 3: spectra of the films comprising P3HT, SWCNT, P3HT:SWCNT, P3HT:PCBM and P3HT:PCBM:0.3%SWCNT (a) Absorption, (b) PL and
(c) and (d) TRPL.
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Figure 4: J-V characteristics of (a) electron only and (b) hole only solar cells based on P3HT:PCBM and P3HT:PCBM:0.3% SWCNT and (c) the
corresponding electron and hole mobility data.
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Figure 5: GIWAXS data of P3HT:PC¢,BM, P3HT: PCBM:0.3% SWCNT films in (a) q., (b) g, directions, and (c) Relative crystallinity of the 010
peak in qy direction (top left panel) and the 100 peak in g direction (top right panel) and lamellar packing (bottom left panel) and crystal coherence
length (bottom right panel) in the g, direction of P3HT:PC¢BM and P3HT:PCBM:0.3% films calculated from the GIWAXS measurements.
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