
The dependence of the ratio Iexp/Itot on the concentration of naphthalene under optical excitation can be calculated from the 
following expressions discussed in the main text: 
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Then we have:
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where τf is the fluorescence decay time for naphthalene (96 ns), φnaph is the emission quantum yield for naphthalene (0.23), kd is 
diffusion-controlled rate constant in n-dodecane (8.4 × 109 M-1·s-1), φDMA is the emission quantum yield of DMA (0.11), εnaph is 
molar extinction coefficient for naphthalene at 290 nm (3200 M-1·cm-1) and εDMA is molar extinction coefficient or DMA at 
290 nm (2200  M-1·cm-1)53, [DMA] is fixed at 10-2 M, the range of naphthalene concentrations is 10-3 – 5 × 10-3 M, and γe is the 
(unknown )luminescence quantum yield of exciplex. Substituting the numerical values, we have approximately:
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Function F(naph) for the range of naphthalene concentrations used in this work is plotted below.

0 2 4 6 8 10

0

1

2

3

4

5

6

7

I ex
p/(

I na
ph

 +
 I DM

A)

[Naph], mM

F(naph)

Electronic Supplementary Material (ESI) for Photochemical & Photobiological Sciences.
This journal is © The Royal Society of Chemistry and Owner Societies 2014



The formation of exciplexes from the excited DMA molecules in solutions of naphthalene and DMA can be neglected in the 
conditions of this work, as it is at least an order of magnitude less effective than the channel of excited naphthalene molecules. 
Similar to equations Eq.3 and Eq.4, we can write:
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Then we have:
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where τf,naph is the fluorescence decay time for naphthalene (96 ns), τf,DMA is the fluorescence decay time for DMA (2.4 ns), kd is 
diffusion-controlled rate constant in n-dodecane (8.4 × 109 M-1·s-1), εnaph is molar extinction coefficient for naphthalene at 
290 nm (3200 M-1·cm-1) and εDMA is molar extinction coefficient or DMA at 290 nm (2200  M-1·cm-1)53, [DMA] is fixed at 10-

2 M.
Taking the highest used concentration of naphthalene (5 × 10-3 M), we have:
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Thus in our experimental conditions the exciplexes formed by the reaction between the excited DMA molecules and the 
ground-state naphthalene molecules can be neglected relative to the exciplexes formed by the reaction between the excited 
naphthalene molecules and the ground-state DMA molecules.


