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Figure S1: Schematic representation of aggregate formation for: (A) MMPyP (J-aggregate) and  
(B) TMPyP (H-aggregate) porphyrins. 

 
Figure S2. Fluorescence decay curves in natural state (black line) and in protonate state (red line) of: 
(A) MMPyP solution in ethanol; (B) TMPyP solution in ethanol; (C) MMPyP/TiO2 composite and  
(D) MMPyP/TiO2 composite. 
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Figure S3. Fluorescence emission spectra of MMPyP/TiO2 composite after successive exposure cycles 
to HCl and ammonia. The base line moving upwards after each cycle was attributed to increased 
scattering by the formation of ammonium salts. 

Bands of Chloride ammonium can be identified in the FT-IR spectra of the samples exposed to 
cycles of HCl/NH3 composites as shown in the Figure S4. The peak at 1636 cm−1 corresponds to the 
free TiO2 molecules of the columnar film [1] and the peak in 3500 cm−1 corresponds to water  
environment [2]. 
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Figure S4. Infrared spectra of MMPyP/TiO2 (black line) and TMPyP/TiO2 (red line) after three cycles 
of protonation with HCl and exposure to ammonia. The chloride ammonium infrared spectrum 
(green line) is included for comparison. 
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