1614 (a)

(b)

1616 A canjugate
HCMN

(a)

16.18
()
(b)
{c)

B-L acid
HBrOfaq)
H50, (aq)
40" {aq)

NH () + H,0( = NH,
accepts H* from [,0 (B-L deflinition)
definition).

Note thal the OH- produced was ogj
the NI molecule,

(b)y OH
*  B-L base
H,0(1)

HCO, “{ag)
i—ISO-j'{ﬂq}

According to the Arrhenius definition, a pase when dissolved
[OH"]. Accord ing to the Brensted-Low
regardless of physical state. A Bronsted-Lowry b
solution and need not cantain OH-

"(ag)} + OH " {ag) When NH; dis

acid has one more H' than its conjugate base,

{€) H,PO,-

Conjugate acid
Hy0 (ag)
HLCO, (aq)
H,50, (aq)

ry theory, a base is an H-
ase is not limited to aqueous
or produce it in aqueous solution. L

in water increases

act‘EpI:nf.: i

solves in water, it .

- In doing 50, OH" is produced {Arrhenius

ginally part of the H,0 malecule, not part of

(d) C,HNH,"

+

Conjugate base
BrO"(aq)
S504%(aq)
H,0(1)



16.22 {a) C'u.ll-_,,(_'}z', weak base; HC,H, 04, weak acid
(b} FECO,", weak base; H,CO,, weak acid
{c} Oy, strong base; OH -, negligible acid
{(d}  Cl, negligible base; HCI, strong acid
(e)  INH,, weak base; NH, ", weak acid

16.44  TFor a strong acid, which is completely ionized, [I1*] = the initial acid concentr, tion.

{a)  0.00835 M HNO; = 0.00835 M IH*; pH = -log (0.00835) = 2.08

525 ¢ HCIO, 1 mol HCI :
05255 HCIO,  1mol F IOy 5 612 % 1077 =2.61 x 107 M HCIO,
2.00 L soln 100.5 g HCIO,

(b)

[H*] =261 %1077 M; pH = -log {2.612 x 10-7) = 2,583
(€] M.x V. =M, =V, 0.500L =500 ml
1.00 M HCl % 5.00 mL HCI = M, HCl % 300 mL HC

1.00 M x 5.00 mL
500 mL

My HCl= =1.00 = 1077 M HCl=1.00 = 1072 MH"

pI = ~log (1.00 = 10°% = 2,000

mol T from HCl+ mol HY from HI .

[d:l [l'{.r]tr_uml = H mol =8 « L

total L solution

s = (0.020 M HCI % 0.0500 1)+ (0,010 M HI x 0,150 L)
Lo 0.200 L

1,0 = 107 n_'-_n] H™ +1.50 =% 107 mol H”

[H Vgt = -
e 0.200 L

=[0.0125 = (.013 M

pH = ~log (0.0125) = 1.90

kx

-.:..l._ ;1 . g ek - :
E»{-.-.G’E‘“ HCHRO: (aq) == H' (aq) + CH, 0, (aq); K, =10 HCsH-0,7]
i ; T IHC H,0n )

B

[H"] = [CoHz0,7] = 10-29 = 209 « 10-5 = 21 % 10°* M
[HC, H,0,] = 0.085 - 2,09 x 10-3 = 0,0829 = 0,083 M

R0 RO o e
e “_U_C'HE‘::"- — =53 = 10
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16.60

16785

1686

g0

HCIO(aq) =  Ho(ag) + ClO-{aq)

initial 00075 M 0 ]
equil. (0.0075 - =) A WM M
- —y 2 "_:I
el o TS S

[HCIO|  (00075-x) 00075

% = 00075 (30 = 109 x = 1.5 = 103 M = [H"] = [H,0" | = [C1O7]

|HCIO) =75 =107 - 1.5 = 10 Bs FARE w10 =75 = WM

Check,

(a)

()

(a)
(b)
(c)
(d)
(e)

(a}

(b}

(€)

4.7 % 107" MH'

—_— % 100 = 0.20% ionization; the assumplion is valid
0.0075 A HCI

PO = 14.00 - 9.95 = 4.05; [OH"] = 104 = B.91 x 10-* = 8.9 % 10-5 M

CullziNOs(aq) + ILO(T) == CyHyNO:H'(aq) + OH-(aq)
initial  0.0050 M : 0 0
equil,  (0.0050 - 8.9 x 10-3) L BRI M B9 %1075 M

I_.(:hmf 12|N031']_HOH_]_ _(8:.}1 w mq}z

Kl = =T A T T -
[CigH L N | (0.0050-B.91 » 107%)

il

=162 x 107" =16 » 107*

PRy =-log (K} = -log (1.62 = 10-5) = 5,79

acidic; Cr' is a highly charged metal cation and a Lewis acid; Br™ is negligible,
neutral; both Li* and I- are negligible,

basic;  PO,"" is the conjugate base of 1TPO," K* is negligible.

acidic; CH,NE," is the conjugate acid of CH,NH.; Cl- is negligible.

acidic;, H50," is a negligible base, but a fairly strong acid (K, = 1.2 x 1073,
I is neglipible.

1 A wl Ll = Bt LRt at o Rl

MO (LING, is the sironger acid because it has more nonprotonated O
atoms, so WO, is the stronger base.)

PO (K, for HAsSO,? is greater than E, for HPO,?, so K, for PO, s
greater and PO is the stronger base. Note that P ois more
electronegative than As and HiPO), is a stronger acid than 1, AsO,,
which could Iead to the conclusion that AsO.* is the stronger base. As
in all cases, the measurement of base strength, K, supercedes the
prediction, Chemistry Is an experimental science,

C0O." (The more negative the anion, the stronger the attraction for H° )



