Name Please put answers within
boxes provided.

Chemistry 342
November 23, 1998
Third Exam

1. In the following figures (a)-(h) attach these equation labels (A)-(Z’) to each one
of the appropriate straight or curved lines to which the equation applies. An
equation may be used more than once, some equations may not be used
at all, and some lines may not have applicable equations from the list.
Equations:

(A) palp* A = X Your answer should
(B)ya=p*alp ook like the

(C) Ya- XA = (nA(VAP) /n(VAP)) - (nA /n) - \following example:
D) p=p*ap s { P+ (P s~ P AR

EYp =patpPs

(F) pp = Ky X

(G)p=p*aXa+tpP'p(1-Xa)
(H) dp/ dr = Ava;:vH / {T( Vm ,gas ~ mllqwd)}
D Inxy=AysHRI -1+1 ]
L7 7]
) (augas/ 0 T)p Sm, gas
(K) M Avap T = K T +RT!n(p A”)
(L) Bajiquia (T.0:Xa) = Hasolid (T.P)

M) p(7) = I *r+RTIn x4 | =
(N) (8] A G° /TIoT), =- (A%H@/TQ
(0) In 1, = 2,21 (#108ks 1) (270N 0t
(P) g o(T.p) = up™(T.p) + RTIn Ky/ps* A B
(QINnK=2InC; +21Iny,
R)E=E° - (RTA F)In Qus (X)£dQ = e dn - pe.dn
(S)F=0 (X)Grp =My
(MF=1 F=0 (Y) (6GIoT), =-S
(UF=2 F'=1 (Z) ApnG = (clic * epg) - (apa + bug)
(VY w(T) =p®7+ RTIn f (Z7) A= - v F{E° - TWESIAT)}
1

Wyin = (P(Z-1)dp
p Jo P
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1J=1kgm’s™ kg =1.38066x10>JK"' R = NayogadroKs
R =831441Jmol ' K'=1.98718 cal mol™ K™ = 0.082057 L atm mol™ K
The limiting Debye-Huickel eqn:  In v = 2,21 (6%/10eks T)*? {210N o} >
for water at 25°C as the solvent, In v, = z,z."? (1.17223)
ionic strength = ¥2m; z/
Inxa=Aws HR -1+1
L7 7]

2. From the attached graph determine the following and place your answers in the
table below:

(a) The mole fraction of B in the vapor at 35°C and a pressure of 65 mm Hg for a
system having over all 20 mole % B

(b) The mole fraction of A in the liquid at 35°C and a pressure of 65 mm Hg for a
system having over all 20 mole % B

(¢) The relative amounts of liquid and vapor for a system having over all 20 mole
% B at 35°C and a pressure of 65 mm Hg

(d) Are the A-B intermolecular interactions stronger or weaker (which one?) than
the A-A and B-B interactions?

(e} What is the vapor pressure of pure A at 35°C?

(f) What is the vapor pressure of pure B at 35°C?

(g) If an azeotrope is formed by this system, what is the approximate composition
of the azeotropic mixture?

(h) If an azeotrope is formed by this system, would it boil at a higher or lower
temperature (which one) than both A and B?

(i) Would the activity coefficient of B in a liquid solution of A+B be smaller or
greater (which one?) than 1.07

(j) Would the activity coefficient of A in a liquid solution of A+B be smaller or
greater (which one?) than 1.07

(a) (b) (c) (d) ()

€3] (2) (h) 1) ()
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3. The table below gives the break and halt (plateau in the cooling curve)
temperatures found in the cooling curves of two metals A and B. Construct a
phase diagram consistent with the data of these curves. Label the regions of the
diagram, stating what phases and substances are present. Give the probable

formula of any compounds that form

Xg break, t °C first halt, t °C | second halt, t °C
0.0 1100
0.10 1060 700
0.0 1000 700
0.30 940 700 400
0.40 850 700 400
0.50 750 700 200
0.60 670 400
0.70 550 200
0.80 200
0.90 450 200
1.00 500
1300 ;
1100
900
700
500
300 5 0.20 0.40 0.60 0.80

1.00



4. For the reaction; C(graphite) + 2H,(g) — CHu(g)

the change in enthalpy is -21 045 cal mol™ at 600°C.

The third law entropies (cal mol™ K" at 600°C and 1 atm are:
4.98 for C(graphite); 38.9 for Hy(g); 56.6 for CHy(g)

(a) Calculate the equilibrium constant for the reaction at 600°C.

(b) What experimental information would you need, besides that given above, in
order to be able to evaluate K, at any temperature? Make a suitable approximation
that is adequate over a short temperature range and use it to estimate the
equilibrium constant at 750°C.




(c) Is it better to use high or low temperatures to get the maximum yield of
CH(g)? High or low pressures? Explain.

T p

5 The activity of pure liquid water at 1 atm is 1 according to the definition of the
standard state as a pure liquid at 1 atm. Calculate the activity of pure liquid water
at 50°C and 10" atm, given that the integral | V,,, dp between 1 atm and 10 atm is
= 161.450 L. atm for liquid water at S0°C.




