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6.1 Conclusions

In  th is  re se a rch , th e  n a tu ra l d y e s  ex trac t w h ic h  w ere  e sse n tia l c o m p o n e n t in  
D S S C  w ere  in v e s tig a te d . T h e  n a tu ra l d y es  w e re  ex trac ted  fro m  y e llo w  c o tto n , 
sp iru lin a , in d ig o  and  re d  o rch id  u s in g  d e io n ized  w a te r . F o r o p tic a l p ro p e rtie s , each  
dye  e x tra c t sh o w ed  d if fe re n t a b so rp tio n  w a v e le n g th  d u e  to  th e  d iffe re n ce  o f  c h e m ie a l 
su b stan ce . T h e  m a x im u m  a b so rp tio n  w a v e le n g th  o f  red  o rch id , sp iru lin a , in d ig o  an d  
y e llo w  c o tto n  e x tra c t w a s  5 19 , 6 2 0 , 6 2 6  and  4 8 8  n m  w h ich  w e re  p e la rg o n id in , บิ- 
p h y c o c y a n in , in d ig o  a n d 'lu te in , re sp ec tiv e ly . F u rth e rm o re , th e  m a x im u m  a b so rp tio n  
w a v e le n g th  o f  th em  w a s  sh ifted  to  h ig h e r  w a v e le n g th  o r  ca lled  “ b a th o c h ro m ic  sh if t” 
w h en  th e y  ab so rb e d  o n  Z n O . T h is  w a s  d u e  to  th e  ท-ท in te rac tio n  b e tw e e n  d y e  an d  
Z n O . T h e re fo re , th e  m e c h a n ism  w in c h  d y e  u se d  to  ad so rb  Oil Z iiO  w as  s tu d ied . 
B a tch  a d so rp tio n  w h ic h  w a s  k in e tic  a n d  iso th e rm a l a d so rp tio n  w as  u sed  to  s tu d y  th e  
ad so rb ed  m e c h a n ism  o f  d y e  o n  Z n O . F o r  k in e tic  a d so rp tio n , th e  p se u d o -f irs t-o rd e r  
an d  p se u d o -se c o n d -o rd e r  w e re  d e te rm in ed . T h e  e x p e rim e n t sh o w ed  th a t th e  d y e s  
p re fe rred  to  u se  p se u d o -se c o n d -o rd e r  to  ad so rb  o n  Z n O . T h e re fo re , th e  d y e s  u sed  
ch em ica l a d so rp tio n  m e c h a n ism  to  ad so rb  o n  Z n O . M o reo v e r, th e  iso th e rm a l 
a d so rp tio n  d a ta  sh o w ed  th a t th e  d y e s  u sed  b o th  L a n g m u ir 'a n d  F re u n d lic h  m o d e l to  
d e sc rib e  h o w  th ey  a d so rb e d  o n  Z n O  b u t the  L a n g m u ir  m o d e l w a s  f itted  a  li t t le  b it  
h ig h e r th a n  th e  F re u n d lic h  m o d e l.

In  o rd e r  to  e n h a n c e  th e  co n v e rs io n  e ff ic ie n cy  o f  D S S C , th e  m ix ed  d y e s  an d  
Q D s w ere  u sed . T h e  o p tic a l p ro p e rtie s  o f  Q D s w ere  d e te rm in ed . It w as  fo u n d  th a t  th e  
Q D s in  e th a n o l a p p e a re d  th e  m a x im u m  ab so rp tio n  w a v e le n g th  a t 2 6 9 , 2 7 6  a n d  2 9 0  
n m  fo r A g 2S, C d S  an d  Z n S , re sp e c tiv e ly . F u rth e rm o re , th e  e m iss io n  w a v e le n g th  w a s  
385 , 385 a n d  4 2 0  n m  fo r  C d S , Z nS  a n d  A g 2S, re sp e c tiv e ly . In  p a r t o f  m ix e d  d y e s , th e  
y e llo w  c o tto n  e x tra c t w a s  ch o sen  to  m ix  w ith  o th e rs  b e c a u se  it h a d  th e  a b so rp tio n  
w av e le n g th  n e a r  th e  e m iss io n  w a v e le n g th  o f  all Q D s. T h e  c o n v e rs io n  e ff ic ie n c y  o f  
th e m  sh o w e d  th a t th e  m ix e d  y e llo w  c o tto n -sp iru lin a  h ad  th e  h ig h e s t c o n v e rs io n  
e ffic ie n cy  e q u a le d  to  0 .0 1 4 5 % . T h is  d a ta  in d ica ted  th a t  m ix e d  d y es  sy s tem  im p ro v e d
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th e  c o n v e r s io n  e f f ic ie n c y  o f  D S S C  w h e n  co m p a red  w ith  pure y e l lo w  c o tto n  ex tract. 
A fte r  that th is  sy s te m  w a s  u se d  to  fa b r ica te  w ith  Z n O /Q D s . T h e  e x p e r im e n ta l d a te  
sh o w e d  that th e  c o n v e r s io n  e f f ic ie n c y  in c r e a se d  w ith  in crem en t o f  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  an d  Z n O /C d S  a t 9  m in  had th e  h ig h e s t  e f f ic ie n c y  at 0 .0 3 4 5 %

6 .2  R e c o m m e n d a t io n s

B a s e d  o n  w h a t h a v e  b e e n  d isc o v e r e d  in  th is  s tu d y , th e  f o l lo w in g  
r e c o m m e n d a t io n s  are su g g e s te d .

1. T h e  m ix e d  d y e s  c o u p le  w h ic h  g iv e  the h ig h  c o n v e r s io n  e f f ic ie n c y  is  
in v e s t ig a te .

2 . S iz e  e f fe c t  o f  Q D s  to  th e  c o n v e r s io n  e f f ic ie n c y T s  d e term in ed .
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