Department of Chemistry, Oregon State University
Physical Chemistry Assignment 5
due: 5 December 2014

. The addition of 100 g of a compound to 750 g of C'Cl, lowered the freezing point of
the solvent by 10.5 K. Calculate the molar mass of the solvent. K; = 30K - kg/mol.

. What volumes of ethanol and water should be mixed to form 100 ml of a mixture

which is fifty percent by mass of ethanol? Vgop = 57em?®/mol, Viyaer = 17em®/mol

. The vapor pressure of pure liquid A is at 293 K is 60 kPa, and that of pure liquid B
is 80 kPa. These two compounds form ideal liquid and gaseous mixtures. Calculate
the total pressure of the vapor and the composition of the gas and the liquid when (a)

x4 = 0.20; and (b} y4 = 0.40.

. Benzene and toluene form nearly ideal solutions. Consider an eqgui-molar solution of
benzene and toluene . At 20°C, the vapor pressures of benzene and toluene are 10 kPa
and 4 kPa, respectively. The solution is boiled by reducing external pressure below the
vapor pressure. Calculate (a) the pressure when boiling begins; (b) the composition
of each component in the vapor, and {(c) the vapor pressure when only a few drops of

liquid remain.
. The vapor pressure of water over the domain, 0°C' to 100°C/, can be fit to
mP=—o/T+bnT+cT+4d (1)

{a) Derive the equation relating the vapor pressure to the enthalpy of vaporization;

and (b) calculate the enthalpy of vaporization in terms of e, b, ¢, d.
. From Silbey, et. al, Physical Chemistry, Problem 6.17

. State what substances exist at each of the labeled points in the binary 7', z phase dia-
grams shown below. One point on the third diagram corresponds to AB(S),A(L),B(L),
meaning that the AB(S) precipitate coexists with a liquid of A and B.




Aoblem <o 5

| &T=Kem , AT=105¥%, Ke=30K-&a

M= 105K =035 n\an o= 100X TG

. |
30 K Qg/m&.. ng 50 m O, ?S"kag

” "Mws___a_@ F9/male

100 md soluhion = nEw“H“y@b@\'f + Ny \/,H»,o |

1(79 = N g) x_,n_;g_&._ % 57-cm + r\cg),g_ 1ma.Qq l’»?~cm3 |
A6 3/mmflt r‘mﬂ 1B @ el

| Vipo
I|sole Jov N =45, g of each.

NVeron = 45,805 1ol 5Fcnd _ SC.e md
EvoH T 9>< Y .
Case ke

vpo = BBax tmle x Fems a2l
\%g rod

= EORRy, Py = BOkP. .
Calcwate. +he 1ol pvessure. ool Xa, Ma .
O) Xp=0.20, +hon Pz XpPp +—(1=%a) Py

P = (O, Q_O) (é,o qua,) +~@ 80) 80)qu ?6 IQPGL




Pa=VaP= XpPr, o= XaPa = (© 20)(60RPa)

Ip=0.,158

s P? =10RPa.

) - Bonhmg oCccun .

e = TR Pa

T i ———

Xp=X(henzene) =0 ‘30.

._Qo 5‘0) 10 quq «—(o 50)4!:2%__ .




1le) now R vagoy IS charactemizecl by
\f’g ':—\f-r::— ‘/2— anrd

\‘f@, — 7§£_ Pé —e 1.
1 XTPQ?

ond 25Xp 4 e xp= 2/7
1—Xg

( )(10 hpq,) *Q/ 4 mx ghpa

AP = ARYT. dinP
A Rrrz

RT>
b) th = ’*_QLq»—b!n'T” +—cT -&—d\

__ __d_JhP = 9_«_ b 1+ C = AH\;QP
T

T T TRT>

o5 AHhap = R{p+-bTrCT2

dJnP _’AH o\T




Sl\w 6,

N\a/y, numl;_,w OFPMM A .1 2.+~3.compmw’t
%,Jﬁ%m.s'

F=o2rc-p




]

| B, (malting) b, seld

o, L, L &%Ul\\bwuﬂfl
b,ong L —phase

C, QZeorrope :
d,L,6 aviibiom
€, & phase

a, eviechic

C) B(S), AL ’ELL)

x - d, AW),B(L
O Xg !
OTPS
/ S $), ARLS)
1 {_ S 098 O\’ AL )
Tam » BERY b, ME)IBE)
| . ¢ - d— M C) f\(é)l P\-('L)’RLL)
| o, ARS), AL, B(L)
e QL e b e, AB(S), ﬁLL)} BU..)
(\/2) . ‘
_ ¥ 4 £, AL, B(L)

9 , AL, B




