
CHM 598, Photochemistry, Spring 2005, Final Exam, my answers!

Question 1.

0.5

1

1.5

2

2.5
I0

/I

0.000 0.001 0.002 0.003 0.004 0.005 0.006

[HMB]

y = 246.817x + 0.997
i.e. KSV = 247 M-1

DCA Fluorescence Quenching by HMB

KSV = 247 M-1

kdiff ~ 1.0 x 1010 M-1 s-1

Therefore, kd = 1.0 x 1010 / 247 = 4.04 x 107 s-1
Therefore lifetime = 1 / 4.04 x 107 = 24.7 ns.

Question 2.

3 *O O 3 *

69 kcal/mol 60.5 kcal/mol exo = 8.5 kcal/mol

NMe2

1 *

NMe2
•– •+

-2.09 V vs SCE 1.15 V vs SCE

exo = 77 - ((1.15 - - 2.09) * 23.06) = 77 - 74.7 = 2.3 kcal/mol

77 kcal/mol



Question 3.
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Singlet Oxygen Decay

Column 4

Column 2

k(obs) = 3.8 x 105 s-1, lifetime = 1/kobs = 2.6 microseconds

Question 4.
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Question 5.
O O O1 *

hν

3 *

O
31 3

O
11

+

OR

+

+



Question 6.
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Question 7.
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Question 8.
The crossing point of the spectra for perylene is 22800 cm-1 = 65 kcal/mol
The crossing point of the spectra for quinine is 25050 cm-1 = 71.5 kcal/mol


