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1. Introduction

Solar energy relevant issues are unequivocally some

of the most urgent and popular research fields, among
which the development of a dye-sensitized solar cell
(DSSC) aimed at economic cost, high conversion
efficiency, and long-term stability, seems to be
promising.
However, most researches have focused on the cell
performance of the DSSC such as the conversion
efficiency and cell architecture. Herein, we tried a new
aternative, concept toward dye-material by the
interaction between the dye and gamma-irradiation. We
also describe the preparation of dyes using gamma-
irradiation and the results achieved. Specificaly,
commercialized dyes (N719, Z907) were investigated.

2. Methods and Results

In this section, dyes were prepared using various
ranges of gamma-irradiation dose, the results of which
are described shortly.

2.1 Preparation and property of dyes via the gamma-
irradiation

Figure 1 shows the visible information of the

prepared dyes using various ranges of gamma-
irradiation treatment.
The dye solutions are representing differently using the
following colors: non-irradiated (cont.) and 1Gy-
irradiated dye solutions are similarly shown as red-pink
colors. However, N719 and Z907 dye solutions are
indicated to have considerably different color properties
at an increased irradiation dose (10 kGy to 100 kGy).

Dyesolutions
(2907,N719)

N719

Cont. 16y 10kGy

Gamma-irradiation ' ' ' l . l .

16y  10kGy  2kGy 30kGy  50KGy 100kGy

Fig. 1. Preparation and visible property of dye solutions by
gammea-irradiation.
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2.2 Optical property of prepared dye solutions

An optical analysis showed that newly formed dye
solutions have a various adsorption peaks, as shown in
Fig. 2 and Fig. 3. The clearly different optical spectrum
properties were represented as changes and shifted
peaks in the UV and visible wavelength fields. These
interesting results were shown in dye solutions through
gamma-irradiation treatment. Although the absorption
peak shape of N719 and 7907 dyes are remarkably
different, the results have not shown a direct effect on
the DSSC efficiency. In UV and visible optical
absorption spectra, it was indicated that the different
created properties of dyes from gamma-irradiation do
not correlate with the dye function for DSSC.
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Fig. 2. Absorption spectrum changes of N719 dye solution by
irradiation of various doses using a gammaradiolysis
technique. Non-irradiation (cont.; black), 1 Gy (red), 10 kGy
(light green), 20 kGy (blue), 30 kGy (light blue), 50 kGy
(magenta), and 100 kGy (yellow).
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Fig. 3. Absorption spectrum changes of N719 dye solution by
irradiation of various dose in gamma-radiolysis technique.
Non-irradiation (cont.; black), 1 Gy (red), 10 kGy (light
green), 20 kGy (blue), 30 kGy (light blue), 50 kGy (magenta),
and 100 kGy (yellow).

2.3 Application for DSSC analysis

The photovoltaic properties of gamma-irradiated dye
solutions in a DSSC analysis are showed in Table 1
(N719) and Table 2 (Z907). In general, the DSSC
efficiency of dyes (N719, Z907) in application to DSSC
has decreased in accordance to the rise in gamma-
irradiation dose. A Comparison of the [-V
characteristics of a prepared cell using gamma-
irradiated dye with and without irradiation revealed that
J Of the cell is decreased, while no large changes
occurred for an open-circuit voltage (Vo., N719; 0.73 to
0.23, 7907; 0.71 to 0.35) against the degree of change
in the value of Js.. However, patterns from the changed
values of N719 and Z907 were not similarly shown.

Table 1. 1-V performances parameters of DSSC with gamma:
irradiated N719 dye solutions

Doseof irradiation  Vee(mV)  Jo(mAlom)  FF(%) (%)

Control 069 U2 6753 648

1Gy 070 1426 7266 126
10kGy 029 0.28 470 003
2kGy 0.26 0.3 4016 002
kGy 020 012 A2 00l
50kGy 0.24 0.3 430 001

100kGy 023 0.2 272 001

Table 2. 1-V Performance parameters of DSSC with gamma-
irradiated 2907 dye solutions

Doseofirradiation  Voe(MV)  Jg(mAlem®)  FF(%)  n(%)
Control 0.69 1276 7215 629

16y 0.70 1343 7297 6.82
10kGy 050 0.01 5041 0002
20kGy 047 001 5805 0002
30kGy 051 134 5844 040
50kGy 046 0.60 4651 013
100kGy 035 045 3818 006

3. Conclusions

Commercialized dyes were prepared from gamma-
irradiation with doses of various ranges. The dyes
showed various color characteristics according to the
irradiation dose. Based on the optica property of the
dyes, interesting structural characteristics were shown.
The results might indicate that the dye structure was
partially destructed and newly created from the gamma-
irradiation. Although the DSSC efficiency of the dyesin
a photovoltaic analysis, very interesting results were
clearly suggested from the reaction between the dyes
and gamma-irradiation. This suggests that further
studies be conducted to investigate the dyes-molecular
destruction and a new design induced by gamma-
irradiation. Therefore, it can be applicable to needed for
customized products including DSSC material, etc. It
can be used effectively in various industrial fieldsand is
applicable to diverse systems.
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