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ABSTRACT

5 5 7 2 0 2 7 0 6 3 :  P o ly m e r  S c ie n c e  P rogram
W aru n ya  J u n h om : T h e  Z n O /Q u a n tu m  D o ts  w ith  M ix e d  N atu ra l 
D y e s  S y s te m  fo r  D y e -S e n s it iz e d  S o la r  C e lls .
T h e s is  A d v iso r :  A s s o c . P rof. R a th a n a w a n  M agarap h an  9 4  pp. 

K e y w o r d s:  M ix e d  d y e s /  Y e l lo w  c o t to n / R ed  o r c h id / S p iru lin a / In d ig o / Q u an tu m
d o ts / K in e t ic  a d so r p tio n / Iso th erm a l a d so r p tio n / Z in c  o x id e

T h is  w o r k  a im s  to  s tu d y  th e  e f fe c t  o f  natural d y e s  and q u an tu m  d o ts  o n  
p e r fo rm a n ce  o f  d y e  s e n s it iz e d  so la r  c e l l s  (D S S Ç s ) . Z n O  w a s  u sed  a s  a  se m ic o n d u c to r  
an d  p h o to a n o d e  that w a s  fab r ica ted  b y  th e  d o c to r  b la d e  m eth o d . T h e  y e l lo w  c o tto n , 
red  o rch id , sp iru lin a  and in d ig o  w ere  u se d  as a s e n s it iz e r . F or o p tic a l p ro p er tie s  o f  
d y e s , th e  m a x im u m  a b so r p tio n  w a v e le n g th  o f  red o rch id , sp iru lin a , in d ig o  and  
y e l lo w  c o tto n  ex tract w a s  5 1 9 ,  6 2 0 , 6 2 6  an d  4 8 8  n m  w h ic h  w e r e  o b ta in ed  fro m  
p e la r g o n id in , c -p h y c o c y a n in , in d ig o  and  q u erce tin , r e sp e c t iv e ly . T h e n  th e  c o n v e r s io n  
e f f ic ie n c y  w a s  o b ta in ed . It w a s  fou n d  that in d ig o  sh o w e d  the h ig h e s t  c o n v e r s io n  
e f f ic ie n c y  e q u a le d  to  0 .0 2 0 0 % . T h en  th e  m e th o d  th at d y e s  u sed  to  ad so rb  o n  Z n O  
w a s  in v e s t ig a te d . T h e  resu lts  in d ica ted  that th e  d y e s  e x h ib ite d  p se u d o -se c o n d -o r d e r  
m o d e l fo r  k in e t ic  stu d y . M o r e o v e r , b o th  th e  L a n g m u ir  and  th e F r e u n d lic h  m o d e l  
w e r e  u se d  fo r  an  iso th erm a l s tu d y . In ord er to  e n h a n c e  th e  c o n v e r s io n  e f f ic ie n c y , th e  
m ix e d  d y e s  an d  Q D s  w e r e  c h o s e n  fo r  a  further s tu d y  o n  o p tic a l p ro p er tie s  an d  
p h o to v o lta ic  p e r fo rm a n ce . T h e  resu lts  illu stra ted  that th e  a b so rp tio n  an d  e m is s io n  
in te n s it ie s  in c r e a se d  w ith  th e  d ip p in g  t im e  o f  Q D s . F o r  m ix e d  d y e s  s y s te m s , it w a s  
fo u n d  that th e  u se  o f  a  c o m b in a tio n  o f  y e l lo w  c o tto n -sp ir u lin a  r e su lte d  in  th e  D S S C  
w ith  th e  h ig h e s t  c o n v e r s io n  e f f ic ie n c y  v a lu e  o f  0 .0 1 4 5 %  b y  v a ry in g  th e  d ip p in g  t im e  
o f  p r o d u c in g  Q D s  o n  Z n O , it w a s  fo u n d  that th e  Z n O /C d S , p rep ared  b y  u s in g  th e  
d ip p in g  t im e  o f  9  m in  s h o w e d  th e  h ig h e s t  c o n v e r s io n  e f f ic ie n c y  o f  0 .0 3 4 5 % .
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