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First calculate the mole fraction, molality, and molarity of lysozyme.

Olg

13930 g oy 1 = 717875 x 107 mol
30 g mo

Number of moles of lysozyme =

Number of moles of water = 508———' = 2.7747 mol
18.02 g mol -

" N 7.17875 x 10~ mol
Ty TS % 10 mal 5 2. 7747 mol

7.17875 x 10~® mol
m ==
50 x 10 kg

=2.5872 x 10~

= 143575 x 10 * mol kg '

For a dilute aqueous solution. the molality and molarity are numerically the sume (see Problem
5.6). Therefore, M = 1.43575 x 10 *mol L.

Vapor pressure lowering:

AP =Xy P = (2.5872 % 107°) (23.76 mmHg) = 6.147 x 10-* mmHg

Depression in freezing point;

AT,zK,m-—:(I.SOKm") (143575 x 10 Ym)=267x 104K

Elevation of boiling point:

ATy = Kyn = (051Km ') (143575 x 1074 m)=73x 105K

Osmolic pressure:
7= MRT = ( 143575 x 104 M) (o.oszoo LatmK ' mol ') (298 K)

=350 x 103 atm (7;“’—'9’-') =267 torr
| atm

Note that the only property that is readily measurable is the osmotic pressure.




The absolute third-law entropy of the gas solution, 5y, can be calculated from the third-law
entropy of the gases before they are mixed, S;. and from the entropy of mixing, AginS.

5; = Scu, + Sc,u,
= (1 mo) (186.19 J K~ moi~') + (1 mol) (229.4911(-'«»1-')
=41568J K"
AmixS = —nR (xcu, In xcy, + Xc 4, In xcn,) .
=~ @ mol) (8.314 J K" mol™") (-;- In 5' % 5' In 5')
=11.526JK'

St=5+ A, S=415681K '+ 11.526 JK~' =427.21)K™!

Meganct () = p2g o () + RT In xppne
= gt () + (8:314 1K' mol~") (3515 K) In 0.40
= M oanat (D = 2.7 x 10" J mol™!

The chemical potential of ethanol in solution is lower than the chemical potential of pure ethanol
by 2.7 x 10° J mol ™",



(@) First calculate the vapor pressures of A and B using Raoult's law.

3.3 mol
= =
3.3 mol + 8.7 mol
Xp=1~0.275=0.725

XA

0.275

Pr=1x, PA' = (0.275) (450 torr) = 124 torr

The composition of the condensed I

iquid is the same as the co
condensation, the latter can be calcul

mposition of the vapor before
ated from P and Py

Py 124torr _ XA Powl _ Xp
-2 = - B
Py S3ltorr  x3Poa  Xp
v

ZA —0.234

g

XY =0.234x} = 0.234 (1 - x)
1.234x), = 0.234
x} =019
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For the solution containing 1.2 moles of A and 2.3 moles of B,

1.2
— =0.343
W
xg = 1-0.343 = 0.657
Pl(ld - PA 4+ P' =IA’; +X.P..
331 mmHg = 0.343PA’ + 0.657 P;
Solve the last equation for P

331 mmHg — 0.657P;
- MO'.M‘! ® =965 mmHg — 1.92P; (5.31.1)

Now consider the solution with the additional mole of B.

Fx

1.2
— =0
Xy = a5 267
xg=1-=0.267=0.733
Pw- P+ Py =IAP; +X.P;
347 mmHg = 0.267"; kS 0.733?; (5.31.2)
Substitute Eq.5.31.1 into Eq. 5.31.2:

347 mmHg = 0.267 (965 mmHg — 1.9255) +0.7335}
0.220P; = 89.3 mmHg

Pg =406 mmHg = 4.1 x 10 mmHg

Substitute the value of Py into Eq. 5.31.1:

Py =965 mmHg — 1.92 (406 mmHg) = 1.9 x 10> mmHg



10-
Before consumption of glucose

(0.140g) (ﬂ;)

mL of
Number of moles of glucose/mL of blood = 100 oL

=7.771 x 107 mol mL~! = 7.77 x 10~ mol mL~"
Total number of moles of glucose in blood = (1.771 x 1076 nolmL"') (s.o x 10° mL)

=39 x 107? mol

md_)(souo’nl.)

=70g

Toulwmberol’mol’glmiablood:(

After consumption of glucose
(0240¢) (s )

100 mL
=1.332 x 10~* mol mL™" = 1.33 x 10™° mol mL~!

Total number of moles of glucose in blood = (133 x 1075 molmr') (s.o x 10° mL)

Number of moles of glucose/mL of blood =

=67 x 10~2 mol

Total number of grams of glucose in blood = (l(l)lnl.) (SOx IO’mL)

=12g



