Homework #1: Chemistry 310S 2011; Due February 17, 2011-02-07

Your work is to be yours and your alone! Provide all work to be marked directly on the sheet
~ please assure your work is easy to decipher (be neat). No late work will be accepted.

1. Please calculate the ratio of OH-addition to H-abstraction for the following species present in the
atmosphere. Show all calculations and normalize to 1 being the slower reaction (20 marks)-—>—(“1 ratks eﬂ-d'\\
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2. Please calculate atmospheric lifetimes of the following, using [*OH]=10° molec/cm? (15 marks)

a) hint: consult Kwok and Atkinson for ring strain
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3. Consider the following atmospheric contaminants.

a) Show the most likely route of atmospheric oxidation to the first stable product (3 marks)
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b} Please postulate two atmospheric contaminants that would degrade, via atmospheric oxidation, to
cyclohexanone. One contaminant should react via OH addition, the other by H abstraction. Show both
mechanisms (6 marks)

OH addition

ot ot L0 ot
/0 Ea%) ﬁ i
*oH < D2 NO
— — —> —_— é + \\./OH
H abstraction )
' o)
o7 A0 0
"OH L 02 no C =
—> — — — T,

c) Show a detailed curly-arrow mechanism of PAN formation from ethane. Please include the structure
of the NO, radical (4 marks)
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4. Please consider the following spectrum, belonging to one of the chemicals shown (7 marks)
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a) Based on their chemical architecture, please indicate which structure(s) you expect to absorb actinic
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@c) Please label the two absorbance bands with the appropriate electronic transitions.



5. Please build a molecule that would undergo the fastest hydrolysis at pH 8.5, explaining your choices
of x, yand z (6 marks)
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6. Please indicate 4 ‘degradation products’ you would expect to observe in sunlit Lake Ontario from the
triazine herbicide shown below. Also provide the lewis structure of the carbonate radical (8 marks)
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