ChemE 2200 - Physical Chemistry II for Engineers
Quiz 11 - April 16, 2025

Name: Solution

(A) Reaction 1 creates two radicals from a molecule; reaction 1 is initiation. Radical CH;CH,O" is involved in
reaction 2 only; CH,CH,O" is not a propagating radical. Reaction 2 converts CH;CH,O" to a propagating
radical, *CH,. Reaction 3 converts one propagating radical, * OCH,, into the other propagating radical, *CH,.
Reaction 4 consumes two propagating radicals; reaction 4 is termination. The second propagating reaction is
reaction 5.

Summary: Reaction 1: initiation
Reaction 2: initiation
Reaction 3: propagation
Reaction 4: termination
Reaction 5: propagation

(B) The overall reaction is the sum of the propagation reactions; 20, — 30,. Ignore the CH,O created in the
initiation (radical transfer) reaction 2 and the CH;CH, created in the termination reaction 4.

(C) Use reactions 3 and 5 to draw the propagation cycle.

0, "‘OCH; 0O;

0O; ‘CH; 20,



ChemE 2200 - Physical Chemistry II for Engineers

Quiz 11 - April 16, 2025

Name: K e %

Consider the following chain reaction mechanism. S \"’k $).

ky

CH;CH,00CH; — CH;CH,0- + -OCH; Tnination

ky

CH,CH,0- — -CH; + CH,0 INitiation

k

+ |

4~ {

‘OCH:#410, —>i-CHy +20, Propa gation

ky

‘CH; + -CH3 — CH;CH; {'&mn'nélé | o |

ks

'CH3 -+ 03 —> ’OCH3 + 02 Fon)A?atjom

(A)  Classify the elementary reactions in the terminology of chain reactions.

(B) What is (are) the overall reaction(s) of this mechanism? (ignore trace reactants and by-products) (2 pH)-
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(C)  Sketch a propagation cycle for this chain reaction. (3 0 ey
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