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      OOrrggaanniicc SSoollaarr CCeellllss  

Indium!@n!oxide!is!a!solid!  
solu@on!of!indium!oxide!(In2O3)!  

and!@n!oxide!(SnO2).!  
!  

It!is!transparent!and!colorless!in!thin!  
layers!and!is!one!of!the!most!widely!  
used!conduc@ng!oxides!because!of!  

its!electrical!conduc@vity!and!op@cal!  
transparency.!  

With!the!conduc@ng!side!up,!tape! 
the!glass!on!three!sides.! 

Wipe!off!any!fingerprints!or!oils! 
using!a!@ssue!wet!with!ethanol.! 

! 
Opposite!sides!of!tape!will!serve!as! 
a!spacer!so!the!tape!should!be!flat! 
and!not!wrinkled.!The!third!side!of! 

tape!gives!an!uncoated!por@on! 
where!an!alligator!clip!will!be! 

connected.! 

Nanocrystalline!@tanium!dioxide!  
(TiO2)!+!dilute!ace@c!acid!+!Triton!  

X/100!surfactant!or!clear!dishwashing!  
detergent.!  

!  
Add!some!of!the!@tanium!dioxide!  
suspension!and!quickly!spread!by!  

pushing!with!razor!blade!or!  
microscope!slide.!!  

Which!side!is!with!ITO?! 

3



            OOrrggaanniicc SSoollaarr CCeellllss –– TToopp EElleeccttrrooddee  

Carefully!remove!the!tape!without! 
scratching!the!TiO2!coa@ng.! 

Heat!the!glass!on!a!hotplate!! 
(450!C)!in!a!hood!for!30! 

minutes.!The!surface!turns! 
brown!as!the!organic!solvent! 

and!surfactant!dries!and!burns! 
off!to!produce!a!white!or!green! 

sintered!@tanium!dioxide! 
coa@ng.! 

Immerse!the!coa@ng!in!a!source!  
of!anthocyanins,!such!as!  

raspberry!juice.!  
!  

Rinse!gently!with!water!to!remove!  
any!berry!solids!and!then!with!  

ethanol!to!remove!water!from!the!  
porous!TiO2.!!  
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          TTrraannssmmiissssiioonn ooff FFoooodd CCoolloorriinngg DDyyeess  
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          TTrraannssmmiissssiioonn ooff FFoooodd CCoolloorriinngg DDyyeess  
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            OOrrggaanniicc SSoollaarr CCeellllss –– BBoottttoomm EElleeccttrrooddee  

Indium!@n!oxide!is!a!solid!  
solu@on!of!indium!oxide!(In2O3)!  

and!@n!oxide!(SnO2).!  
!  

It!is!transparent!and!colorless!in!thin!  
layers!and!is!one!of!the!most!widely!  
used!conduc@ng!oxides!because!of!  

its!electrical!conduc@vity!and!op@cal!  
transparency.!  

Pass!a!second!piece!of!@n!oxide!glass,! 
conduc@ng!side!down,!through!a!candle! Wipe!off!the!carbon!along!the! 
flame!to!coat!the!conduc@ng!side!with! perimeter!of!three!sides!of!the! 
carbon!(soot).!For!best!results,!pass!the! carbon/coated!glass!plate!using!a! 

glass!piece!quickly!and!repeatedly! dry!co^on!swab.!  
through!the!middle!part!of!the!flame.!  

Which!side!is!with!ITO?! 
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      OOrrggaanniicc SSoollaarr CCeellllss  
Assemble!the!two!glass!plates!with!coated!sides!together,!but!offset!so!that!uncoated!glass!extends!  

beyond!the!sandwich.!Do!not!rub!or!slide!the!plates.!Clamp!the!plates!together.!  
!  

Add!a!few!drops!of!a!triiodide!solu@on!to!the!edge!of!the!plate.!Capillary!ac@on!will!cause!the!  
KI3!solu@on!to!travel!between!the!two!plates.!! 

Electrolyte! 
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      OOrrggaanniicc SSoollaarr CCeellllss  

Q1:$Did$your$solar$cell$work?$Current?$Voltage?$  
Q2:$How$much$power$is$produced?$  

Q3:$How$could$you$improve$the$efficiency?$  

Photo courtesy of hojun song on Flickr.
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