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k=1/(M * min); since rate units are M/min; rate=k[NO,]*
I/[Al=kt + 1/[A],

1/.025=.63t + 1/.100

t=47.6

48 minutes

ll’l(kl/kz) = (-EA/R)(I/Tl — l/Tz)

In(.63/1.26) = (-EA/8.314)(1/298, — 1/308)

-.693 =-E, (1.31 * 107)

Ex =52843

Ex = 5.3 * 10" J/mol or 53 kJ/mol

HNO, (aq) <> H+ (aq) + NOy” (aq)
Or
HNO, aq) T H,O 0 > H3O+ (aq) T NOy (aq)

I .500 0 0
C -X +x +x
E .500-x X X
4.5 * 10 = x*/(.500-x) = x*/.500
x=.015
pH=1.82
i. (0.0300L)(0.500M) = 0.0150 mol HNO,
(0.0200L)(0.500M) = 0.0100 mol OH"
HNO, + OH" > NO, + H,O
I .0150 .0100 0
C -.0100 -.0100 +.0100
F .0050 0 .0100
HNO, €=  NOy + H
I .0050/.050 .0100/.050 0
C -X +x +x
E .10-x 20-x X




4.5 %10 = (.20-x)(x)/(.10-x) = .20x/.10
x=2
[H;0']1=22*10"M
ii. —log[H']
pH =3.65
d. .0150 mol HNO,
(0.0400 L)(.500 M) = .0200 mol OH"
(.0050 mol OH™ * 5)/(.070 L) = 0.071 M OH"

pOH =1.15
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a. Units of k are s”'; since rate units are M/s; rate=k[NO,]'
b. In[A]=-kt+ In[A],
050=-(.23)t-1.61
-3.00=-.23t
t = 6.0 minutes or 360 seconds
c. In(ki/ks) = (-EA/R)(1/T; — 1/T)
In(.23/.69) = (-EA/8.314)(1/298; — 1/318)
-1.0986 = -E4 (2.538 * 10™)
Ex =43278
Er=43*% 10* J/mol or 43 kJ/mol
15.
a. HNO, (aq) &> H (aq) T NO, (aq)
b.
I .300 0
C -X +X
E .300-x X
4.5 *10™ = x*/(.300-x) = x°/.300
x=.0116

pH=1.93
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i. (0.0400L)(0.300M HNO,) = 0.0120 mol HNO,
(0.0250L)(0.300M OH’) = 0.0750 mol OH
HNO, + OH > NO, + HO0

| .0120 .0100 0
C -.00750 -.00750 +.00750
F .00450 0 .00750
NOy + H,0O €«-> HNO, + OH"
| .0050/.050 .0100/.050 0
C -X +x +x
E .10-x .20-x X

Ky = KW/Ka = (1.0 * 10)/(4.5 ¥ 10%) =22 * 107"
Ky = (.0692+x)(x)/(.115-x) = .0692x/.115
x=[OH]=3.7* 10"
[H;0']1=2.7*10* M
ii. —log[H']
pH=13.57
d. .0120 mol HNO,
(0.0500 L)(.300 M) = .0150 mol OH
.0150 mol OH" - .0120 mol HNO, = .003 mol OH™ *5 / .090L =
.033 M OH
pOH = 1.5




