Exc_ 1 For a solution that contains a single cation and anion:

I=3Y 27b,Ib° [5.5b] = 1{z2b, + z2b_}/b°, where b° = 1 mol kg
|

@) KCIs) — K*(aq) + Cl(aq) Therefore, z,= 1, z_=~1,and b, =b_=b.

I=1(12+ 126} 16° = [ blb°]

water

(b) FeCly(s) — Fe*(aq) + 3 Cl*(aq) Therefore, z, =3, z.=-1,and b, = b, b_=3b.

1= 3%+ 1330)} 16 =[ 606"

(©) CuSOLs) T s Cu(aq)+SO3(aq) Therefore, z, =2,z =-2,and b,=b_=b.
I=3{2%+2°b}/b° = 4b/b°

2 -2 _l_ 72 z2 .
EXC . 2 I=Iiq+Icuso, = '13'(5$b+ +22b)xat3 (z2b,+22b)awso,  [5:5b]

ities, the formal concentrations, be bxq and beyso,: Determination of solu-

Let the preparation molal S
Hion imﬁc St‘renOth requires the deduction of z2, b,, z2, and b_ for each ionic compound. These
i=

values are substituted into the above equation.

water
KCl(s) —— K*(aq) + Cl(aq) Therefore, z, = 1, z_=-1 and b, = b_= bk

CuSO,(s) —=3 Cy2*
48) Cu*(aq) +S05(aq) Therefore, z, = 2, z_=~2, and b, = b_= beyso,-

e o
I= E{I’bKCI + by} /b° + %{2217011504 + ZZbcusod}/be = (brai + 4bcyso )BT
=0.10+4 % (0.20)

COMMENT: Note that the ionic strength of a solution of more than one electrolyte may be calculated by summing
the ionic strengths of eacr; electrolyte considered as a separate solution, as in the solution to this exercise, or
by summing the product 3 b,z3 for each individual ion, as in the definition of / [5.50]. :



EXC_ 3 The concentrations be,q, /b° = 0.010 and by,:/b° =0.030 are sufficiently dilute for the Debye—Hiickel
limiting law to give a reasonable estimate of the mean ionic activity coefficients.

I=33 236, [5.5b] = I, + Iyer

1

Il

5{(4x0.010) + (1 x0.020)} +2{(1 x 0.030) + (1 x 0.030)}

oo

For CaCl,(aq):

log(r)cacy, = —d | 2,2 | I'® [5.4] =~0.509 x | 2 x (~1) [ x (0.060)"2 = —0.2494

(Xcacr, = 100294 = | 0,563

ey = (Yo cac,bear = (0.563) x (.010) ={0.0056
ac = (Y cacrbar = (0.563) % (.020) =| 0.011

For NaF(aq):
108(r e = —A | 2,2 | IV [5.4]==0.509 x | 1 x (=1) | x (0.060)"* =~0.125

(F)nar = 100113 =(0.750

ree = (Pnarbya = (0.750) X (:030) = 0.0225 |

dor = (1 )yarbr- = (0.750) X (.030) = 0.0225




Exc. 4

(in) o~ (K out ~ o~ 20mM
Eﬁq_ = Z(Tnv hl W ~ Zan-V hl 100mM — SOTTZV

(in) o~ INaouwt ~ o= 440mM __ | =
Ey s =2TmV In Nt~ 2tmV InT " = +59mV
Example Cl™:

(in) _ 21mV ClUlout ~e o~ B0mM o
Eqpm =" In R 2imV In S5 = —65mV

Example Ca**:

(in) _ 2tmV [CaQﬂout ~ 19 = 2mM 19/

Exc. 5

o~ K1) ou+b[Nat ]y +c[CLU;
E. — 2 fTTl-V hl { _ out A out L1
rest [R +]m+b [\ a'+]'in.+c [Cl_}out

_ 97 2040.03:44040.1:40 _
Erest = 2TmV In 560565 5000.1450 — —07mV,



