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A study of DSC using Ultrasonic and Thermal treatment on
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Abstract @ Recently, there were many researches for efficiency improvement of DSC. Among of
these works, research of surface treatment i1s still a prerequisite for electron diffusion,
light-harvesting and surface state of DSCY . Using of the surface treatment, 1t can be raise up
porosity of Ti(» nano-crystalline structure on photo-electrodeS). There are chemical, physical,
electrical and optical methods which raise up 1ts porosity.

In this paper, we have designed and manufactured MOPA-type ultrasonic circuit (100W, frequency
and duty variable). Manufactured ultrasonic circuit to use to force cavity density and power into
Ti0; paste. Then, we have optimized forcing time, frequency and duty of ultrasonic irradiation for
surface treatment of photo—electrode of DSC. In I-V characteristic test of DSC, ultrasonic and
thermal treated DSC shows 19% improved its efficiency against established DSC.

Nomenclature 1. M B
Vo : open circuit voltage, V o g7rod gokAxE SiAl B YA 7t MR F|
Is : short circuit current, | 3= ofd 7R AL 7HAE oA XA o]}l
Pmax : maximum power of DSC, W 719} SiA ejorA | o vl o 7)uk AF ) %

ff : fill factor, ( Pmax/Voe X Isc)

1.5 AM : light power through air mass (100mW/cm®)
Eff : efficiency of DSC,

(Pmax/{1.5 AM x active area })
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subscrip
DSC : dye sensitized solar cell 1) BAacistn MIjSEia ol % MM S8 AEd
TCO : transparent conductive oxide E-mail : hjt611@yahoo.co kr
PV : photovoltaic : left, right 2) Ifgéoéﬂﬁoifﬁfjax - (051)510-0212
MOPA : master oscillator power amplifier E-mail : minseo? 7@yahoo.co.kr
PLL : phase locked loop Tel : (051)610-2770 Fax : (051)510-0212
BLT : bolted langevin type tranducer 3) farchsty M7|EEa ol ¥ MM S8 A
PWM : pulse width modulation E-mail : heeje@pusan.ac.kr
MOSFET :MOS field effect transistor Tel : (051)610-2364 Fax - (051)510-0212
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B 1 2t2tel x=HollM HE =of{Zl
DSC2| &8 &4
treated time Pmax Efticiency Fill Factor
(min) (m¥) (%) (%)
non non 0.914 3.66 70
10 0.934 3.13 69.4
Thermat 20 0.932 3.75 701
(75°C) 30 0.941 3,76 7.7
a0 0,915 3,68 59.7
10 1,01 a4 9.8
U"{;;%")‘C 20 1,04 4.18 70.5
30 1.04 4.15 7.3
40 1.03 4.02 71,2
10 1. 11 4.07 72.3

ultra-
20 1.13 8, .
Therma A 714.6

K75°C. 40kHz) 30 1.18 41 73.4
40 1.14 4.51 73.1
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