HW12: Due Fri 5/1 In-Class Activity 33 Chem 322

1. Determine the reaction order for the decomposition of NoO5 and calculate the time .

Second order based on the units of k

1 1

[N2Os]o (M) [N2O5] (M) & (517) N>Os]:  [N2Oslo
1 1
0.80 0.22 0.011 - — (0.011 L
02200 o.8o0M O )
3.295 = = (0.011 2) ¢
32954

0.011 1

kt

2. Determine the rate law for this reaction. Round orders to the nearest integer.

82082_ (aq) + 3 I_ (aq) — 2 8042_ (aq) + 13_(aq)

[S205%7Jo (M) [I7]o (M) wp ()

S

0.27 0.38 2.05
0.40 0.38 3.06
0.10 0.22 0.44

u(t) = k[S20s* 7" [I7]"
Compare 1 and 2, only [Sy0g* | changes ~ Compare 2 and 3

vy ([5205"7 ] " U3 _ <[82082_]3>m ([I_]3>n
v [S205* 7|1 U2 [82082_]2 ]2
3.062  /0.40M\™ 0443  /0.10M)\ [/0.22M\"
2.05M ~ \0.27M 3.06 M~ \0.40M ) \0.33M
1.492 = (1.481)™ 0.144 = (0.250)(0.579)"
In(0.
o _In(1492) _ In(0.576)
In(1.481) In(0.579)
v = k[S,05%7[I]
2.05 M
k= : =20 -

(0.27 M)(0.38 M) M
v = (20 55)[S205>7][17]
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3. A first—order reaction has 24.0% of its reactant consumed in 19.7 min. Find the rate constant
for this reaction, and determine how long will the reaction take to reach 85.5% consumed?

In (Ejj) gt In (Lﬂj) — kt

24.0% consumed = [A]; = 0.760[A]o 85.5% consumed = [A]; = 0.145[A],

L (2 f= 1 ln( ! )
Y= 0 (0.760) ~0.0139 L " \0.145
k=0.0139 ¢t =139 min

4. Determine the rate law for this base catalyzed reaction. Round orders to the nearest integer.

OCI™ (aq) + I (aq) — OI (aq) + C1™ (aq)

[OCIT]o (M) [ITJo (M) [OHTJo (M) wo (%)

S

1.62 x 1072 1.62 x 1073 0.52 3.06 x 10~*
1.62 x 1073 2.88 x 1073 0.52 5.44 x 1074
2.71 x 1073 1.62 x 1073 0.84 3.16 x 1074
1.62 x 1072 2.88 x 1073 0.91 3.11 x 1074

o(t) = k[OCI™]™[I"]"[OH"]?

Compare 1 and 2, only [I"] changes Compare 2 and 4, only [OH | changes
v _ ([W)" v _ ([OH‘h)p
U1 [I_]l (%) [OH_]Q
544 x 10748 (288 x 1073 M\" 311x107*M (091 M)”
3.06 x 104 \1.62 x 103 M 544 x 104X\ 0.52M
1.778 = (L.778)" 0.572 = (1.750)"
In(1. .
. n(1.778) ~1 b= In(0.572) ~ 1
In(1.778) In(1.750)

Compare 1 and 3

ZiEESH?)W(E)%E”GSEt’>p> -
316 x 10718 /271 x 1073 M\"™ (1.62 x 1073 M (0.84M)

3.06 x 1042~ \1.62x 103 M 1.62 x 10-3M ) \0.52M
1.033 = (1.673)™(1)*(1.615)*
In(1.668)
m= ———=~~
In(1.673)
I — v[OH™]
~[oCT[I]

3.06 x 10742 . 0.52 M
(1.62 x 1073 M)(1.62 x 103 M)

o(t) = 60.6 LOCI |17 J[OH ]!

k=

=60.61
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Homework Problem 33

1. Determine the rate law for this reaction. Round orders to the nearest integer.

Cr(H0)6*" (aq) + SCN™(aq) — Cr(H,0)5(SCN)**(aq) + H,O(1)

[Cr(H20)6* o (M) [SCN7]o (M) vo (%)

S

1.21 x 1074 1.05 x 107°  2.11 x 107!
1.46 x 10~* 228 x 107  5.53 x 10~
1.66 x 10~* 1.05 x 107> 2.82 x 10~
1.83 x 10~* 3.11 x 107  9.44 x 1071




