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Solutions to Suggested Chapter 12 Problems

For 0.0050 M (CH3CH,CH,),N*Br™ plus 0.0050 M (CH3),N*CI",
#=0010 M. The size of the ion (CH;CH,CH,),N* is 800 pm.

Atu =0.01 M. y = 0912 for an ion of charge =1 with o = 800 pm.
A=(0.0050)(0.912) = 0.0046

—-0.51-22. 510.083

o p— =10-0375 = 042
(a) logy 1+ (6001/0.083/305) -7 2

®) v = (%10 65) (0405 -0.485) + 0.485 = 043,

At an ionic strength of 0.050 M, y;r+ = 0.86 and yqp- = 0.81.
[H*lyg-[OH lyop- = (x)(0.86)(x)(0.81) = 1.0 x 10-14

= x=[H]=12x10"M
pH =—log([H*Jyg+) = —log((1.2 x 10-7)(0.86)) = 6.99

The ionic strength is 0.100 M from (CH3)4N"103. assuming that the
concentration of ions derived from dissolution of Ba(I03); is negligible.

Ba(IO3)y(s) = Ba2* + 2103 Kp=15x107
x 2x+0.100
=0.100

K = 1.5x 109 = [Ba*] yg 2+ 103 71205
= x(0.38)(2x + 0.100)2 (0.775)* = x(0.38)(0.100)2 (0.775)*
= x = [Ba?*] = 66x107"M
Our assumption is verified:
[103] from Ba(IO3); = 2x = 1.32 x 106 M << 0.100 M from (CH3)4N*103.
(a) 2[Mg**] + [H*] = [Br] + [OH]
(b) 2[Mg>] + [H*] + [MgBr*] = [Br] + [OH]
(a) There is 3/2 as much calcium as phosphorus in the solution. So.
2[Ca2*] = 3{[POF"] + [HPOF ] + [H,PO}] + [H3PO4]}
(b) There is 3/2 as much sulfur as iron in the solution. So, 3{[Fe™]+
[Fe(OH)*] + [Fe(OH)3] + [FeSO3]} = 2{[SOF] + [HSO;] + [FeSO31}
3
Yiotal = 3 Xtotal

2XoYF T+ [KaY4] + 3BKY3] + [Y2] =5 (20 Y3 + 2B Y4] + 2XoYs])

Yiotal Fiotal

Canceling like terms on both sides allows us to simplify the mass balance to
[Y3] = X,Y37] + 2[X,¥4]
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12-.37. (@) ag = = QA = . v
@ %3 = EpE] T W T EIAL
6.3 x 10-6
= 104063 x 106 - 099
- BE1__ o _[H]
BET T [B]+ [BHT] T THA T ]+ K,
10-4.00
= 10990+ 63x106 - O
(®). (c) ap eBH"
pH=500: 039 0.61
pH=600: 0386 0.14
12-38. (a) K, = K/Ky = 10-10.00
K, 10-10.00
9B = [HT+K, _ 10900+ 101000 = 0-0909
;s 10-9.00 B
9BH" = [g7=K, _ 10900+ 101000 - 0909
(®). () aB GBH*
pH=10.00: 0.50 0.50g
pH=1030: 0.66¢ 0.334
12-40. l A [ B] C | D E F G
1 |Fractional compaosition of diprotic acid
2| |
3 1= pH ]1H+] Denominator |Alpha(H2A) |Alpha(HA-) |Alpha(A2-)
A 302 1| 100E-01] 101E-02] O91E-DT| 0.46E-03] 3.13E-06
5 |pK2 = 2| 100E02] 110E-04 O13E01| B.71E02] 289E04
6 448 3| 100E-03  109E-06] 503E-D1| 481E-01 150E-02
7 |K1= 4| 100E-04] 137607 729E02| B.96E-01| 231E-01
B | 955604 5| 100605  413E08 2426-03] 231E01 766E01
g |K2= 6] 100E-06] 3 26E-08] 307605 293E-02] 9.71E-01
10| 331E-05] 7| 100E-07| 3 17e-08] 3156-07| 3.01E-03| 997E-01
11 8| 100E-08] 3 16E-08] 316E-08| 3.02E-04] 1.00E+00|
12
13|AB=10"A4 _ |D4= C4"2+3ASB°C4+SASB*SAS10 F4 = SA$8°C4/DA4
14|Ca=10"B4__|E4=C4"2D4 G4 = SASE8*5A810/D4




