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Equivalent Circuit Analysis of Dye-Sensitized Solar Cell by Using
One-Diode Model:
Effect of Carboxylic Acid Treatment of TiO2 Electrode
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In order to improve the dye-sensitized solar cell (DSC) performance, many treatments have
been studied. It is important to analyze the electric mechanism of cell and to employ effective
treatment. We focused a carboxylic acid treatment of a TiO2 electrode and an equivalent circuit
analysis was carried out for the cell consisted of carboxylic acid treated electrode by using
1-diode model. As a result, the carboxylic acid treatment was effective to increase short-circuit
current of the cell. It is suggested that the carboxylic acid affects to increase shunt resistance
and to decrease series resistance of the cell by the analysis. Consequently, carboxylic acid,
especially acetic acid is effective to improve the DSC performance. And also, the equivalent
circuit analysis using 1-diode model is useful to evaluate effects of cell treatment.
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Bilayer electrode composition of TiO2 film for dye sensitized solar
cell
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TiO: film as a photoelectrode is important for high-performance dye-sensitized solar cell(DSC).
The film is generally prepared by squeezing a precursor paste. In this study, additives in the
paste and compositions of the film were investigated. In the case of single layer, TiO2 electrode
prepared from acetylaceton added paste showed higher efficiency of DSC than that from nitric
acid added paste. However, the electrode prepared from nitric acid added paste on the substrate
side showed much increase of efficiency for bilayer TiO2 sample. Therefore the bilayer of TiO:
films with different compositions can improve the DSC performance.
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Chemical preparation and photoluminescence of partially
MgO-substituted ZnO powders
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Zn0O has a wide band gap of 3.37eV at room temperature and has attracted some interest
because it is considered a promising green light-emitting phosphor for low-voltage luminescence
in flat panel displays such as vacuum fluorescent tube (VFDs) and field emission displays
(FEDs). It has been increasingly requested to develop blue cathode phosphors with
high-efficiency and low-cost. The blue emission luminescence can be expected in Mg-doped ZnO
because the band gap increases under partial substitution of MgO for ZnO. In the present work,
the fabrication for (Zn,Mg) O solid solution and the effect of Mg-doping on the photoluminescence
were investigated.
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Activated Carbon Made from TiO:-coated Woody Waste
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Effect of Frying with Edible Oil on Antihypertensive Properties of
Hatakeshimeji( Lyophyllum decastes Sing.) Mushroom
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The effects of cooking methods on antihypertensive properties and inhibitory action on
angiotensin converting enzyme (ACE) of Hatakeshimeji mushroom (Zyophyllum decastes Sing.)
were investigated. The molecular mass of proteins in the fruit body of Hatakeshimeji was
lowered by deep-frying with cooking oil, as the free amino groups of the hot-water extractable
fraction of Hatakeshimeji were increased. However, there was no change in ICso for ACE activity.
The effect on blood pressure for untreated and fried Hatakeshimeji was investigated by oral
administration to spontaneously hypertensive rats (SHR). At 6 hours after administration,
systolic blood pressure (SBP) of the fried Hatakeshimeji group was significantly lower than that
before administration. At 5 hours after administration, ACE activity in the lungs of the fried
Hatakeshimeji group was decreased as was that in the untreated Hatakeshmeji group, and the
level was significantly decreased when compared to the control group. These results show that
the antihypertension effect of Hatakeshimeji peptide was not lost by deep-frying.
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Kinetics of fatty acid binding ability of glycated human
serum albumin
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Kinetics of fatty acid binding ability of glycated human serum albumin (HSA) were
investigated by fluorescent displacement technique with 1-anilino-8-naphtalene
sulphonic acid (ANS method), and photometric detection of nonesterified-fatty-acid
(NEFA method). Changing of binding affinity of glycated HSA toward oleic acid, linoleic
acid, lauric acid, and caproic acid, were not observed by the ANS method. However,
decreases of binding capacities after 55 days glycation were confirmed by the NEFA
method in comparison to control HSA. The decrease in binding affinities was: oleic acid
(84%), linoleic acid (84%), lauric acid (87%), and caproic acid (90%), respectively. The
decreases were consistent with decrease of the intact lysine residues in glycated HSA.
The present observation indicates that HSA promptly loses its binding ability to fatty
acid as soon as the lysine residues at fatty acid binding sites are glycated.
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Improved Cycle Performance of Sol-Gel Optical Sensor Based on
Localized Surface Plasmon Resonance of Silver Particles
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Silver particles generated by the evaporation-condensation method were deposited on the
sol-gel derived silica film or the silica glass substrate to form SPR sensors, and their SPR
sensing property was examined. When the sensing measurement was repeated, deposited silver
particles gradually came off, and optical absorbance was decreased. To avoid these phenomena,
silver particles were overcoated with silica thin film prepared by sonogel method. As a result, by
adjusting the silica concentration of starting sol or the thickness of sono-silica overcoating, cycle
performance of the sensor was improved without undesirable lowering of the sensitivity.
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The Change of the Surface Morphology and Optical Properties
During the Heat-Treatment for Silver Films Deposited on
Silicas
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Nano-sized silver particles generated by the evaporation-condensation method were deposited
on the silica glass substrate or sol-gel derived silica film to form films, which were annealed at
100 to 500°C. The surface morphology and optical absorption spectrum of the films thus obtained
were observed. Furthermore, nonlinear optical properties of them were estimated using Zscan
technique. Absorption spectrum exhibited a peak due to localized surface plasmon resonance
(LSPR), which was drastically shifted toward shorter wavelength side after annealing at 200°C
accompanying with the changing of the surface morphology. The nonlinear refractive index, v,
of silver films was negative, and its absolute value was decreased with increasing the annealing
temperature. The largest contribution of LSPR resulted in the enhancement of © when annealed
at 100C.
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