A* > Products

A
Bimolecular Processes:
A*+B — A+ B* energy transfer
A*+B > A"+ B’ electron transfer

AH* +B — A + BH+



Acidity (basicity) of excited state vs ground state

Same or different?
If different, in which direction?
How can be measured ?

Can be predicted?



HORMALIZED ABRSORBANCE
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Figure 3.11 Fluorescence spectrum of 2-naphthol in solutions of
different pH (from ref. 34). (1)0-02 M NaOH, (2) 002 M sodium acetate 6 'D

+002 M acetic acid, (3) pH 5-6, (4) 0:004 M HCIO,, (5) 015 M HCIO,




Excitation = charge transfer from O to ring
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Spectral red shift: charge transfer easier when O is de-protonated



Excitation = charge transfer from O to ring
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pK, change: H+ dissociation easier from positively charged oxygen in the excited state



Forster Cycle: pK,* can be calculated sfrom spectral shifts

(PK,-pK,*) 2.303 RT = (AH-AH*) = E®0, - E®0,

iE'HT"-.l_' f.lﬁ'._f'l' H*
(AHJ*——a—-- ‘

E-.u.
—_— A HT

]:dH
AH e e—T—

Enthalpy cycle equivalent to free cycle

A(AH-AH*) = A(AG-AG*), as AS = AS*



Kinetic conditions for equilibrium to be established in the excited state

Kdeprot > 1/TAH ’ kprot[HJr] > 1/ch-
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Photoacids (Photolithography)
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