! lec" onic Spec' #
Consider [Cr(NH,)¢]>*

¢ Oxidation state, d orbitals, MO
» Effect of ligand field strength

* UV-visible bands for this complex
— Intense band at 42,000 cm!
— Weak band at 28,500 ¢!
- Weak band at 21,550 c!
* Why are some bands weak and others stronger?

e Why are there 2 bands in the visible region?

! xd$d Sta$ Mdeledo

A absorbs a photon of light
Electron promoted to a higher
energy level
A* has excess energy

. ; A+ hy — A¥*
A* is a reducing agent due to
electron in high energy orbital
A* is an oxidizing agent due to
hole in low lying orbital

P primary photoproduct —— final product

™ A + heat

AA+ QF
Quantum Yid&
hv Rate is proportional to quantum
— B yield.
Quantum yield depends on
k [A*] 1. wavelength
@ = —AI; 2. nature of the absorbing
molecule
m 3. medium
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+randk-Condon Prindpl,

* Electronic motion faster than

nuclear motion

¢ Transition to vibrationally
excited state

¢ Loss of energy as heat

¢ Fluorescence, lower energy
photon

! lec' onic Absorp) on Spec* #

2

1. d-to-d transitions
B Transitions between metal-
localized molecular orbitals.

2. Chargetransfer transitions
B Transitions between orbitals
mainly localized on the metal and
mainly localized on ligands.

MLCT
" LMCT

3. Intraligand transitions
L B Transitions between orbitals
mainly localized on the ligands.




I
Ligand-to-metal charge transfer
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Photoexcitation of acomplex to aligand-to-metal charge transfer
(LMCT) excited state formally generates a reduced metal center

bound to a §-diketone radical.

-

N

optical, geometrical, or linkage isomer

. back electron transfer to regenerate the parent complex,

. back electron transfer accompanied by rearrangement to yield an

3. scavenging of thdigand radical by a hydrogen atom donor, SH, to
produce free-diketone and the one-electron-reduced complex.
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Ru(bpy)32+ in water
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¥ Ruthenium (I1) -diimine complexes have been used extensively as
photosensitizersin solar energy conversion systems. Upon
photoexcitation, these Ru(ll) complexes can reduce many substances. In
principle (though not in current practice), the power "stored" in such a
photo-generatedredox pair can be used to split water into H2 and 02,
two energy rich molecules. These processes are summarized below, where
L represents thediimine ligand and Q represents the oxidant:

RuL ;%" + hv—> *RuL,*"
*RuL;*" +Q — RuL*" +Q
2 RuLy** + H,0 — 2 RuL,*" + 1220, + 2H"
Q +H > Q+12H,




