40.

48.

54,

28 molality = 40.0gEG , 1000g , 1molEG _ 10.7 mol/kg where EG = ethylene glycol

60.0 gH,0 kg 62.07¢g (C;HO)
_ 400gEG , 105g, 1000em®  1mol _ gy
molarity = 500 g solution cm’ L 6207g

1 mol 1mol _
0gEGX =(.644 mol EG; 60.0 g H,0 =333 mol H,O .
W08E0" Gore T 18.02¢

0.644

= 006%% _ _.162 = mole fraction ethylene glycol
Xea = 333+ 0.644

1.00 mol acetone .
~. mo’aceton® _ 1.0 : 1mol _
1.00 kg etharol 0 molal; 1.00 x 10° g C;H;OH x 607 - 217 mol GH,OH

1.00
=~ =0.044
Kaceone = 1003217 !

58.08 g CH,COCH, | mL

1 mol CH,COCH; x
_ mol CH,COCH, ~ 0.788 g

=73.7 mL CH,COCH,

' 1 mL
1.00 x 10° g ethanol x > 7‘;‘9 =1270 mL; Total volume = 1270 + 73.7 = 1340 mL

g
. 1.00 mol
molarity = ——— =0.746
K4 134L M
a. water b. water ¢. hexane d. water

R _ mol CZH,OH solution
PCIH’OH = Xepon PCZH’OH’ Keggon = total mol in solution
1 mol C,H,O
53.6 g C;H,0, x ———=2-2 = 0.582 mol C;H,0,
92.09 g
1C,H,0H
133.7 g C;H,0H x %?;/J— =2.90 mol C;H,0H; total mol = 0.582 +2.90 =3.48 mol
07g
113 torr = 2.90mol ; 5o

m x PCIHsOH’ PE,H,QH =136 torr

P = xtl;)lpt;l; Poen = x;[,},,Pb', ; For the vapor, %) =P,/P Since the mol .
. ’ ’ . fract
and toluene are equal in the vapor phase, then ﬁwl =p mole fractions of benzene

L . L o i L]
XerPuot = XhenPren = (1.00 = X5 )Prer , %5,(28 torr) = (1.00 - x&, )95 torr

L
123 %41 = 95, Xt = 0.77; Xy = 1.00 - 0.77 = 0.23



60.

66.

72.

74.

- o o mcom oo BT 135°C _
AT, =77.85°C - 76.50°C = 1.35°C; m= —2'= ———=—— =0.268 mol/kg
wooo Ko 5.03°C kg/mol

0.268 mol hydrocarbon _ 4 5 » 10? mol
kg solvent

mol biomolecule = 0.0150 kg solvent x

From the problem, 2.00 g biomolecule was used which must contain 4.02 x 10° mol
biomolecule. The molar mass of the biomolecule is:

__z_ﬁ)__g_—— =498 g/mol
4.02 x 1073 mol

empirical formula mass = 7(12) + 4(1) + 16 = 104 g/mol

AT,= M= e T ————— =0.56 molal

0.56 mol anthraquinone _ ¢ 4 102 mol
kg solvent

mol anthraquinone = 0.0114 kg solvent x

molar mass = 1328 =210 g/mol
6.4 x 10 mol .

- .molar mass S20 2.0; molecular formula = C,H,0,
empirical formulamass 104

The solutions of C,,H,,0,,, NaCl and CaCl, will all have lower freezing points, higher boiling

points and.highe'r osmotic pressures than pure water. The solution with the largest particle
concentration will have the lowest freezing point, the highest boiling point and the highest

osmotic pressure. The CaCl, solution will have the largest effective particle concentration since

it produces three ions per mol of compound.
a. pure water b. CaCl, solution c. CaCl, solution

d. pure water . e. CaCl, solution

NaCl(s) - Na'(aq) + Cl(aq), i=2.0

0.10mol 0.08206 L atm 193 1 = 4.8 atm
L molK

A pressure greater than 4.8 atm should be applied to insure puri

r=iMRT=2.0 %
fication by reverse osmosis.



. 76. a. MgCl, i(observed) =2.7

" AT,= iKgn = 2.7 x 1.86°C/molal x 0.050 molal = 0.25°C; T;=-0.25°C
AT, = iKym = 2.7 x 0.51°C/molal x 0.050 molal = 0.069°C; T, = 100.069°C
b. FeCl, i(observed) = 3.4

AT, =iKgn=3.4 x 1.86 °C/molal x 0,050 molal = 0.32°C; T;=-0.32°C

AT, = iKym =3.4 x 0.51°C/molal x 0.050 molal = 0.087°C; T, = 100.087°C

24.0 g x Lmol

84.  m=—— 808 _ 600 molikg; AT, =Kym=0.51°C kg/mol  0.690 molkg = 0.35°C
' 0.600 kg

T, =99.725°C + 0.35°C = 100.08°C



