B OO OB ®E OA B2 & B i

AtFREEE b fEs mmy LA sSTE-HI e A ES:

|ME__#m s R 1601 %7 Zm | @ omnEE [XEE) ANS
| Problem 1 (20%)

Reported solubility data of nitrogen in liquid ammonia a1 0°C are listed as follows:

Pressurc(atm) 100 200 400 A0

Solubility 17.90 13.73 20.76 24.93
(c.c. Ny STP /g NHy)

Estimale the solutnbity of mitrogen in hiqud smmonia at 0°C  and 1000 atm.

Froblem 2 (20%G]

A steel casting {[:p =0.12(Bru} / {1b p ) F)) weighing 73 fb_ and having a temperamnre

of 800 F is quenched in 300 1h,,, of ol (Cp =0.6(Bru)/ {Ib 3}"F)). Il there are no heat

losses, what is the chanpe mn entropy of {a} the steel casting (I} the ml, and (¢) both considered
together?
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Problem 4 {20%)
{it  Compute the standard free energy of disproportionation {or the {ollowing reactions:
w0t et

3Fet ——= 2Fe Tt 4 Fe

SMn0O4>" + 8HT ——=  4Mn(y~ + Mn*" + 4H50
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(1) Can you generalizc from these results to obtain a criteria for the stability of a species toward

disproportionation based on half-cell potentials?

half-cell reaction E°!v
MOy~ +e~  —— MnGOy2" .30
MnO,” +8H' +5¢  ~——= Mn?t 1 4H,0 1.31
Fe''+¢ -—» Fe?t 0.771
Fe’* +2e ——= Fe(s) 0.44
Cult4e — cut 0.159
Co* +2¢ ——— Cus) 0.340

Problemn 5 (20%)

(8)

(b}

Please state the Heisenberg Uncertainty principle. Use this principle to calculate the width of
the fluorescence Iine 2537 nm cmitted from mercury vapor with a pulse. The mean lLife time

of the excited state is 2 x 1075 5. (The speed of light in vacuum is 3%10°% ms~h).

Please state the Boltzman distribution law for particles at different energy slates. Use this [aw
to calenfate the ratic of sadium atoms in the 3P excited states to the number in the ground state
(3x) at 25300 and 2510 K, What is the experimental ercor in the measurernent of the number of
excited sedium atoms, if the temperature fluctuation is 160 K7 |

The required data and constants for the calculation are: the average wavelength of the
’ [+
sodiwm emission line involving the 3p - -+ 35 nansivion is 3893 A the Planck constant
6.63x 107> Ts, the speed of light o vacuum 3 x t0% ms™!, the gas constant 8,314 J mol —lg

and the Avopardro constant 6.02 x 10%? ol ™!,




