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My Current Research Interest: 

Porphyrin- and Phthalocyanine-based Materials for 

 
! Organic Solar Cells 
 

! Petroleum Markers 
! Biomedical applications 

! Photo-/Photoelectrocatalysis  
-  CO2 reduction 
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•  Bulk-heterojunction solar cells 
  (BHJ-SCs) 	

•  Dye-sensitized solar cells (DSSCs)	

Sariciftci, N. S et al. US.5,331,183. Filed Aug 17, 
1992. Issued Jul 19, 1994.    

Grätzel, M. et al. US.5,350,644. Filed Oct 15, 
1992. Issued Sep 27, 1994.    

•  Photo- and photoelectrochemical  
  CO2 reduction	
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Porphyrins 
!  16-membered aromatic ring with 18-π electrons 
!  Close derivative of chlorophylls and heme 
!  Adjustable ground-state optical 

 characteristics and excited- 
     state properties 
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Picture from J. Porphyrins Phthalocyanines 2010; 14: 761–792. 
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Structural Modification 
for Various Applications  

Porphyrin 

or 
A3B-Porphyrin 

+
O

HB
or also

A4-Porphyrin  
 

(or B)
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trans-A2B2-Porphyrin trans-AB-Porphyrin 

cis-A2B2-Porphyrin cis-A2BC-Porphyrin 

ABCD-Porphyrin 

….., etc. 
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Series 1: Porphyrin-Triazine Derivative (PorTz)	

PorTz-COOH	

PorTz	

Luechai, A.; Petsom, A.; Gasiorowski, J.; Neugebauer, H.; Sariciftci, N. S.; 
Thamyongkit, P. J. Mater. Chem. 2012, 22, 23030–23037.  
Luechai, A.; Pootrakulchote, N.; Kengthanomma, T.; Vanalabhpatana, P.; 
Thamyongkit, P. J. Organomet. Chem. 2014, 753, 27–33.  

hν	
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Series 2: Porphyrin-Triphenylamine Derivatives  
                (PorTPA)  

PorTPA-COOH	 PorTPA	

Kengthanomma, T.; Gasiorowski, J.; Ramil, A. M.; Sariciftci, N. S.; 
Thamyongkit, P. J. Mater. Chem. A. 2013, 1, 10524–10531.  
Luechai, A.; Pootrakulchote, N.; Kengthanomma, T.; Vanalabhpatana, P.; 
Thamyongkit, P. J. Organomet. Chem. 2014, 753, 27–33.  10 
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Series 3: Porphyrin-Polydiacetylene (PorPDA) 
λmax 400-440 nm 

Polydiacetylene	  (PDA)	  

λmax 600-650 nm 

Diacetylene	  (DA)	  

Reanprayoon, C.; Gasiorowski, J.; Sukwattanasinitt, M.; Sariciftci, 
N. S.; Thamyongkit, P. RSC Adv. 2014, 4, 3045–3050.  
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Zn-1 Zn-2 Zn-3 

Zn-4 Zn-5 Zn-6 

Series 4: Porphyrin-thiophene Conjugates for BHJ-Scs 
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Ellipsometry measurement	
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Diskin-Posner Y. et. al. Acta Crystallographica Section E. 2001, 
57, m346-m348. 
Gupta, I. et. al. Journal of Photochemistry and Photobiology A: 
Chemistry. 2006, 177, 156-163. 
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Device studies 

Conventional cell  Inverted cell  

Ternary blend 

Jsc (mA/cm2)   2.0 – 2.4    8.1 – 8.2
             6.8	Voc (V)                0.42 – 0.56       0.61
           0.60 %FF   32 – 35     68 – 70  
           70   %η 	
   0.32 – 0.39                 4.23  – 4.33 

          3.55 	
	


binary blend 

Reference cell  
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Thank	  you!	
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