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Tab.1 Photovoltaic parameters of DSSCs with different counter electrodes and the simulated data from EIS spectra
Sample J./(mA-cm™?) V../V FF 0/ % R./Q Z,,/Q Z.,/Q
Pt-FTO 12.9 0.736 0.6 5.9 11.0 6.4
CNTs-Ni, P 12.9 0.745 0.6 5.5 1.6 13.1 7.6
CNTs 12.2 0.755 0.5 4.7 1.0 15.9 38.9
Ni, P 11.8 0.729 0.4 3.7 2.2 78.1 105.7

J. : short-circuit current density; V,

sc oc

transfer resistance; Z, :

: open-circuit voltage; FF: fill factor; 7. energy conversion efficiency; R

. charge-

ct

adsorption impedance of iodine and triiodide; Z, . Nernst diffusion impedance
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Carbon Nanotubes with Ni,P Nanoparticles as A Counter Electrode
for Dye-Sensitized Solar Cells

DOU Yan-ye, YAN Nan-fu, LI Guo-ran, GAO Xue-ping
(Institute of New Energy Material Chemistry, Nankai University, Tianjin 300071, China)

Abstract: Carbon nanotubes (CNTs) supported by Ni,P nanoparticles were prepared and used as a counter
electrode for dye-sensitized solar cells (DSSCs) for the first time. The CNTs-Ni,P composite was prepared by
the heat treatment of a mixed precursor including nickel chloride, sodium hypophosphite and CNTs in argon
atmosphere. The X-Ray diffraction (XRD) results indicate that the as-prepared sample consists of hexagonal
Ni, P and carbon nanotubes. No peaks of other nickel phosphides are observed in the XRD pattern. Microstruc-
ture of the Ni,P-CNTs composite was investigated using transmission electron microscopy ( TEM). It is shown
that the Ni, P nanoparticles with a size of about 10 nm are dispersed on the surface of CNTs. In addition, elec-
trochemical impedance spectra ( EIS) and photovoltaic conversion performance of counter electrodes for
DSSCs are analyzed in detail. It is demonstrated that the Ni,P-CNTs composite presents an obviously low
charge-transfer resistance and diffusion impedance as compared with those of individual CNTs and Ni,P. Ac-
cordingly, the DSSCs using the composite as a counter electrode have a comparable photovoltaic performance
as compared with the conventional FTO/Pt counter electrode, due to the effective combination of the high e-
lectrical conductivity of carbon nanotubes and superior electrocatalytic activity of Ni,P nanoparticles.

Key words: dye-sensitized solar cells; counter electrode; photoelectric performance; carbon nanotubes;
nickel phosphide
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