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Abstract:

Nanocomposites of cobalt or nickel species and N-doped mesoporous carbon
(Co-N-MC or Ni-N-MC) were prepared by in situ polymerized mesoporous silica-
supported polyaniline (PANI) and then explored as the counter electrodes (CESs) in
dye-sensitized solar cells (DSCs). It is shown that Co-N-MC and Ni-N-MC
significantly improve the electrocatalytic activity towards the reduction of I3~
compared to N-MC. These are attributed to combining high electrical conductivity
and electrocatalytic activity into one material: Co-N-MC or Ni-N-MC, in which Co or
Ni species serve as the electrocatalysts and N-MC serves as an electrical conductor.
These have been proved by much lower charge-transfer resistance (R) at the
CEl/electrolyte interface. The high surface area and the large mesopores in the Co-N-
MC or Ni-N-MC can speed up the transport of electrolyte species. Moreover, the
predominating contents of pyridinic and quaternary N species in the Co-N-MC or Ni-
N-MC framework are considered to contribute significantly to the electrocatalytic
activity. Furthermore, Ni-N-MC CE exhibits much better electrochemical stability
than platinized CE. The I7/I37-based DSC using Ni-N-MC CE could reach a cell
efficiency of 8.42%, which surpassed the efficiency of the DSC employing traditional
platinized CE (8.22%). In addition, all N-doped mesoporous (N-MC (5.90%), Co-N-
MC (6.80%), and Ni-N-MC (6.95%)) based DSCs showed the high performance than
the cell with a platinized CE (5.25%) for the regeneration of organic redox couple, di-
5-(1-methyltetrazole) disulfide/5-mercapto-1-methyltetrazole N-
tetramethylammonium salt (T,/T). The nanocomposites of Co or Ni species on N-
MC matrix readily provide a possible solution to replace costly Pt-based CE and

enhance the performance of DSCs with carbon based CEs.
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