- +
16.53a) HBrO, = BrOy +H* K, = [BrOx][H"]

[HBrO]
N [BrO2-][H307]
+ ~ - + + =
HBrO; + HO = BrO;- + H30" K, [HBO]
®) H.COOH = CH:COO-+ H+ K, =L2sCOO ]
2 R * 7 [C,HsCOOH]
[C2HsCOO-|[H30]

+ ;\ -+ + =
C>HsCOOH + H,0 = C:HsCOO- + H30* K, [C2HsCOOH]

16.55 pH=-log[H+] 2.44=-log[H] H"=0.00363M
CH;CH(OH)COOH = CH3;CH(OH)COO- + H*

I 0.10M 0M 0M
C -0.00363M +0.00363M +0.00363M
E 0.09637M 0.00363M 0.00363M

_ [CH;CH(OH)COO-J[H*]  (0.00363)2 14 x 104
* =T CH,CH(OH)COOH 009637 4%

+
1657 1 o= g _gonom

[HA initial] [0.100M]
CICH,COOH = CICH,COO- + H*
I 0.10M oM oOM
C -0.0110M +0.0110M +0.0110M
E 0.0890M 0.0110M 0.0110M
_ [CICH:COO[H*]  (0.0110)

=1.4x103

Ka = CICH.COOH - 0.0890




16.59 pH=-log[H+] 2.90=-log[H] H*=0.00126M

CH3;COOH = CH3;COO- + H+
I X oM oM
C -0.00126M +0.00126M +0.00126M
E x - 0.00126M 0.00126 0.00126
[CH3COO-][H] (0.00126)2
Ka = 1.8x 105 =
CH;COOH x -0.00126

1.8 x 105x - 2.27x10-4 = 1.58x10¢ x = 0.089M

16.61  C¢HsCOOH = CsHsCOO- + H*
I 0.050M oM oM
C -X +x +x
E 0.050 - x X X
CsHsCOO-|[H* X2 x~
" = [[C6H5COO]£{] L 63x105- 0050 7%« beaune Ko 1o o
x=0.0018 .. [CsHsCOO-] & [H*]=0.0018M and

[CeHsCOOH] = 0.050 - 0.0018 = 0.048M




16.63a

C:HsCOOH = C2HsCOO- + H+
I 0.095M 0M oM
C -X +x +x
E 0.095 - x X X
_[GHCOOQH] x? 0.095 - x ~ 0.095
: [C.HsCOOH] 0.095 - x because K is small
x =0.0011
pH=-log[H*] pH=-log[0.0011] pH=2.96
16.63c
CsHsN  + H->O — GCsHsNH* + OH-
I 0.120M — 0M 0M
C -X o +X +x
E 0.120-x — X X
. _ LGHSNHT[OH] 7109 = X2 0.120 - x = 0.120
CsHsN ' 0.120 - x because Ky is small
x=14x105

pOH = -log[OH-]
pH +pOH = 14

pOH = -log[1.4 x 10-5] pOH =4.85
pH=14-pOH pH=14-485=9.15




16.65

HNC7H4SO3 = NC7H4SOs- + H*
I 0.10 0M o0M
C -X +x +x
E 0.10 -x X X

pKa=-log[Ka] 2.32=-log[K.] Ka=0.00479

 _ [NC/H4SO5|[H*] 4 70x 10 X2
* T HNC7H4SO; I 0.10 - x

x2+0.00479x - 0.000479=0  x=0.0196
pH=-log[H"] pH=-log[0.0196] pH=1.71

16.67a HN3; = Ns- + H*
I 0.400 oM oM
C -X +x +x
E 0.400 - x X X
[N3-][H] X2 0.400 - x = 0.400
_ INsJ[AT] P S . :
Ka HN3 1.9x 10 0.400 - x because K is small
2.8 x 10-3]
=28x%x103 % lon= 2.8x103] _ 0.70%
x=28x10% 7 [0.400] °
16.67b
[N3-][H] X2 0.100 - x = 0.100
_ - X . .
a HN;3 1.9x 10 0.100 - x because K is small
[1.4x 103]

x=14x103 % lon= =1.4%

[0.100]

16.63 a&b reflect the idea that the higher the initial concentration, the
smaller the % 1onization, as seen in 16.4




16.71 a) NH;0OH*

b) When hydroxylamine acts as a base, the nitrogen accepts the protons.
Nitrogen is an effective proton acceptor because of its unbonde
electrons.

¢) In hydroxylamine, both the oxygen and the nitrogen have unbonded
electrons which could be shared with hydrogen. This said, nitrogen will
more likely share electrons because its electronegativity is lower.

16.73a)
N _ [(CH3):NH>*] [OH-]
= + 4 - =
b()CH3)2NH + H,0 — (CH3):NH2"+ OH- Kb [(CH:):NH]
N _ [HCO3] [OH-]
2- + = -4+ - K, = [
CO32- + H,O — HCOs- + OH b [COs2]
c)
CHOO- + H,O = CHOOH + OH- K, = —LCHOOH] [OH']
[CHOO-]
16.75
CoHsNH,  + H20O = CoHsNH;™ + OH-
I 0.075M e 0M 0M
C -X - +X +X
E 0.075-x — X X
. _(CHNHSJOH ] 64 104 = X2 0.075 - x = 0.120
[C2HsNH:] X 0.075 -x because K. is small
x =0.0069

pOH = -log[OH-] pOH = -1log[0.0069] pOH =2.16
pH + pOH = 14 pH=14-pOH pH=14-2.16=11.84




16.77 pH+ pOH = 14 pOH=14-pH pOH=14-11.33=2.67
pOH = -log[OH-] 2.67 = -log[OH-] OH-=0.0021M

CioHisON  + H-0 = CioHisONH* + OH-
I 0.035 S 0M 0M
C -0.0021 —_— +0.0021 +0.0021
E 0.0329 o 0.0021 0.0021

_[CioH1sONH*][OH-]  (0.0021)?

K [C10H5ON] ~T00329) 000013

16.79 a) CsHsOH = CsHsO + H'

b) K. x Kp = Ky
1.3x10-10 x Ky = 1.0x10-14

Ky =7.7x10-
c) Phenol is a weak acid than water, as indicated by it’s Ka value being

less that 1x107.
16.81a) Acetic acid (K,=1.8x10-5) 1s a stronger weak acid than
hypochlorous acid (K.=3.0x10-8).

b) Weaker weak acids have stronger conjugate bases. As such, the
conjugate base of the weaker hypochlorous acid (hypochlorite ion) is the

stronger base.

) Kax Ky = Ky Kax Ky = Ky
1.8x10-5 x Kp = 1.0x10-14 3.0x10-8 x Ky = 1.0x10-14
Ky =5.6x10-10 Ky =3.3x107




