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What are Dye solar cells
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Dye solar cells are one of the examples
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Alternative photosensitiser to

enhance the performance and efficiency of DSCs.
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Metal octacarboxyphthalocyanines.
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WHY MPc?

 High thermal stability
« Light thermal stability
» Chemical stability

» Absorb light at the visible region of
the spectrum

« To enhance the photosensitisation of Solar tester
DSCs — MPc complex was modified with "
MWCNT

*CNTs — efficient catalyst and high
conductive property
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Synthesis of Metal
Octacarboxyphthalocyanines
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Synthesis route for the MOCPc — MWCNT

(MWCNT)

(i) Acid functionalization
(ii) Thionyl chloride
(iii) Ethylenediamine / DCC
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DMF / ultrasonication
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Fabrication of Dye Solar Cells using
MOCPc-MWCNT hybrid

Complete DSCs

Pt catalyst
ITO glass TiO, substrate
substrate
MPc adsorbed on
TiO, &




Spectroscopic evaluation
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Electronic spectra of MOCPc and MOCPc-MWCNTSs in DMF,

Upon integration with MWCNT , Q band red shifted
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Electrochemical evaluation
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Photo-chronoamperometric measurements
of Lab fabricated DSCs with MOCPc and
MOCPc — MWCNTs

(M = Zn, SIOCPc(OH), , Ga(OH)) at an
applied potential of 10mV recorded at 50 s
interval.

*Rectangular photocurrent response
*ZNOCPCc results in an increase in
photocurrent
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Electrochemical Evaluation
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Nyquist plots of DSCs fabricated with
a) TiO,/ZnOCPc, b) TiO,/(OH),SIOCPc and their corresponding MWCNT-integrated hybrids.
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Conclusions

MOCPc (M = Ga, Si, Zn) complexes were successfully
synthesised

As confirmed by FTIR, UV/Vis and electrochemistry
characterisation.

Amine functionalised multiwalled carbon nanotubes were
successfully incorporated with MOCPc to produce MOCPc -
MWCNTs hybrid and satisfactory characterisations were
obtained.

The incorporation of MWCNTs improved the photocurrent
response of MOCPc

Therefore, ZnOCPc - MWCNT showed high photocurrent
response than (OH)>SiOCPc — MWCNT and (OH)GaOCPc g

MWCNT
Busy with the DSCs testing using Solar simulato
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