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Abstract. Research of influence of Ag nanopagti€lesiare in-process undertaken on absorption
and on parameters CVC DSS-cells sensitized Z9073,It is set that with the height of
concentration Ag nanoparticles in tape to theqcongentration of 0.3% wt%. the absorbance of
7907 in a short-wave stripe grew to the value 1,631t 1sset that under reaching the concentration
of Ag nanoparticles in the cell of value theW0.3% wt%. efficiency of cell increased to 2.2%.

1. Introduction

To increase the work efficiency of solar elements the plasmons excitation can be used on the surface
of metallic nanoparticles [1]. Three types of light'traps‘plasmon are known, in their number dispersion
in a far field, non communicative golasmon®résonance in a near field, and superficial plasmon of
polaritons on the border of border metalisemiconductor. A superficial plasmon arising up in metals
can be used for the absorption ingreéase of optical radiation or generation of photoelectric in different
modifications of solar cells.

In basis of work principle “of photodetectors using superficial plasmons, the generation of
photoelectric lies in active material of photodetector under the action of variable electric-field of the
plasmons excited by a radiatieft on the metallic nanoparticles surface. Thus an important circumstance
is the local strengthening of electric-field of light wave as a result of excitation of superficial plasmon.
Strengtheninggofiythenfield is conditioned by that after the capture of photon the effective volume
occupied byithe eleetromagnetic field diminishes the surface of metal (its conversions in a superficial
plasmonymReduction of the field volume results in growth of spatial closeness of the field energy and
its incteasings

Theprosecutions of improvement of DSS-cells descriptions are constantly conducted. One of the
perspective methods of this problem decision is the use in the construction of solar battery of the
specially formed clusters from nanoparticles, which are possessing plasmon properties [2,3].

In this work the influence of Ag nanoparticles on volt-ampere characteristics of DSS-cells sensitized
by Z907 was studied.

2. Experiment

Nanoparticles of silver (Ag NP) were prepared by citrate recovery of AgNO3 in aqueous solution [4].
In this method, the reducing agent and the stabilizer is a citrate ion derived by dissolving in water
sodium trisodium salt of citric acid. When heating of the solution and the citrate ion oxidation the
acetonedicarboxylic and itaconic acid are formed. These acids are adsorbed on the particle surface and
their growth is monitored. The size measuring of the resulting structures was conducted using the
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submicron particles size analyzer Zetasizer Nano ZS. The average particle size of silver is equal to 4
nm. The scatter of the values obtained by dispersion of silver particles is minimal and ranges from 1 to
5 nm (Figure 1).
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Figure 1. Distribution of Ag nanoparticles sizes i t

ed standards was made on the

Registration of absorption spectrums of the inv@g
spectrophotometer Cary 300 UV - Vis.

Paste on the basis of Degussa P25 powder was prepar wing methodology: 100 mg of
colloid TiO, (size of particles of 25 nm) ground in a porce mortar with the small amount of
deionized water (2 ml) and acetylacetone (0.2 ml). r tion of viscid paste gradually 3 ml of
water was added additionally, continuing grinding

For preparation of tapes from titanic paste es were used, covered by the conducting
layer of FTO (6 Q/cm’, Sigma Aldrich) clearedi e use of ultrasonic bath. After a 15 minute
ultrasound treatment the samples were was % he distilled water and ethanol. Then the cleaning of

samples surface was conducted by an i
inflicted on the surface of conducti
printing (causing, drying) recurr
semiconductor tapes gradually h

gla ate by the stencil printing. Procedure of the stencil
eceipt of suitable thickness of semiconductor tape. After it
in a muffle stove at temperatures: 325°C for 5 mines; 375°C for

5 mines; 450°C for 15 mines; r 15 min. Introduction of silver nanoparticles in tape of TiO,
took place on the stage o aration.
The study of structure a ement composition of titanic pastes was carried out using electronic

microscope Mira 3 MUy, Tescan. Microstructure and element analyses of paste with Ag nanoparticles
are shown on figu %
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Figure 2. SEM images (a) and element analysis (b) of paste with Ag nanoparticles.



Figure (a) shows that paste is a porous structure with disseminations of Ag nanoparticles. The
study of element composition of tapes showed the presence of titan atoms, oxygen and silver (figure
2b).

3. Results and discussion

Figure 3 (a) shows absorption spectrums of titan tapes with presence of Ag nanoparticles in tape ‘at
different wt% concentrations. Picture (a) shows that the increase of Ag nanoparticles congéntrationtin
tape results in the increasing of absorbance of titan tapes.

Adsorption of photoactive Z907 molecules by the surface of titan tapes from ethanol‘selution with
the concentration of dye 10° mol/l was further conducted. Tape was maintainedgin selution of
phosphor during 20 hours. Then the tape was extracted from solution and dried outfin a diying closet
(T=80°C) for 3 hours. Figure 3 (b) shows absorption spectrums of Z907 of titan tapes at Ag
nanoparticles presence in different wt% concentrations. The figure shows that'withythetincreasing the
concentration of Ag nanoparticles in tape results in the increasing of dye absorbance.
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Figure 3. Spectra of absorption of titan tapes (a) and Z907 in titan tape (b) at different
Ag nanoparticles concentrations.

It was imvestigated™ that increasing the concentration of Ag nanoparticles in tape to the
concentratiompof 0,3wt% the absorbance of Z907 in a short-wave stripe grew to the value 1.6. After
furthergdhncreaselef Ag nanoparticles concentration the reductions of Z907 absorbance to the value 0.7
issobserved.

CVCefHSS-cells with different Ag nanoparticles concentrations in tape is shown on a figure 4.
Figure shows that CVC is nonlinear. Values of tension of idling (Uoc), current of short circuit (Icc),
fill factor (FF) and efficiency determined from CVC.

Analysis of CVC on a figure 4 shows that adding of silver nanoparticles into DSS-cells
substantially changes the parameters of CVC. Adding the silver nanoparticles 0.3 wt% into the porous
layer of TiO, results in the increasing of short circuit current in 3.3 times. After this concentration the
reductions of short circuit current was observed below of primary value.
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Figure 4. CVC of DSS—cellswit anoparticles.
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Figure 5. Dependence of value of cell short circuit current on a
concentration of Ag nanoparticles.



4. Conclusion

Thus, the work was investigated the effect of plasmon silver nanoparticles on the photovoltaic
properties of DSS-cells. It was found that with increasing the concentration of silver NPs in the film to
the concentration of 0.3 wt% the Z907 absorbance in the short band increases in 1.3 times. And this

leads to an increase the efficiency of DSS-cells in 3 times.
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