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* Phosgene is a toxic gas prepared by the reactioarbbn monoxide with chlorine:
CO(9) + Ci(g) ~ COCk(g)

The following data were obtained in a kinetics gtoélits formation at 150C.

Experiment initial [CO] (M) initial [C}] (M) Initial rate (M $?)
1 1.00 0.100 1.29 x 18
2 0.100 0.100 1.33 x 1Y
3 0.100 1.00 1.30 x 1%
4 0.100 0.0100 1.32 x 19

Determine the rate law for the reaction.

Between experiments (1) and (2), [Ghita is kept constant and [CO}jsa is
1.29x 1029

~ 10.
1.33x 1030

reduced by a factor of 10. The rate decreases byfactor of

Hence the reaction is first order with respect to ©.

Between experiments (1) and (3), [€llis increased by a factor of 10 and [CQjsa
is decreased by a factor of 10. The rate does nohamge. As this change in
[COliniiar Is known from above to increase the rate by a faot of 10, the change in
[Cl2initar Must be decreasing the rate by a factor of 10. Hea, the reaction is als
first order with respect to Cl..

Hence, overall,
rate = Kk[CO][CI ;]

Calculate the value of the rate constant at°€50

Using experiment (1), when [CO] = 1.00 M and [G] = 0.100 M, the rate ig
1.29 x 10°° M s, Hence from the rate law:

1.29 x 1°M st =k x (1.00 M) x (0.100 M)
_1.29x102° mst
(1.00M)x (0.100 M)

=1.20x 1028 M1g1

Answer:1.29 x 1078 M gt

Calculate the rate of appearance of phosgene v@@h+ [ChL] = 1.3 M.

rate = k[CO][Cl 2] = (1.29 x 1® M sh)x(1.3 M)x(1.3 M) = 2.2 x 18* M s*

Answer:2.2 x 100 M s?

Marks
5



