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Photoexcited State Behavior Based on Dynamic Equilibrium of
Binding-Dissociation of Ligands on Agae Cluster
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[Abstract] We report the effect of dynamic equilibrium of binding-dissociation of ligands
on photoexcited state of ligand protected Agg cluster. The synthesized Ag29(BDT)12 (BDT =
1,3-benzenedithiolate) was combined with TPP (triphenylphosphine) ligand in solution. The
photoluminescence lifetimes of various mixing ratio of Ag2(BDT)12 and TPP were
investigated. Photoluminescence decay curve of Ag29(BDT)12 showed the single exponential
decay with 65 ns. However, addition of TPP changed the photoluminescence lifetimes
drastically. A careful examination allowed us to unveil the existence of additional four species
having different photoluminescence lifetimes. Since the TPP ligands of Ag29(BDT)12(TPP)4
are known to be in dynamic equilibrium of binding-dissociation in the solution, these species
with different lifetimes of 65, 180, 460, 665, and 1020 ns are assignable to
Ag29(BDT)12(TPP)x, x =0, 1, 2, 3, and 4, respectively.
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Figure 2. UV-Vis absorption spectrum and
photoluminescence spectra of Ag2(BDT):..
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Figure 3. Photoluminescence decay curves as

a function of mixing ratio of Agxe(BDT):. and

TPP ligand.

Table 1. Tentative assignment of the observed
photoluminescence lifetimes.

x® 0 1 2 3 4

z/ns 65 180 460 665 1020

@ Number of TPP ligands of Ag2e(BDT)12(TPP)x (X
= 0-4).
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