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1. Refer to the attached JANAF Thermochemical Tables.  

a) How much heat does it take to raise the temperature of one gram mole of solid cobalt (Co) from 298 K to 1000 K?

b) How much heat does it take to raise one gram mole of Co from 700 K to 1000 K?

c) How much heat does it take to raise one gram mole of solid Co at 298 K to liquid Co at 2000 K?
d) Using the attached JANAF Tables determine ∆H° for the reaction below at 2000 K. 




Co(liquid) + F2 (gas) =  CoF2(gas).
2.
The heat capacity for diamond is 2.18 + 3.16x10-3T – 1.48x105T-2  J/(K*gmole).  Show how to calculate the sensible heat change for the cooling of a gram mole of diamond from 500 K to 300 K.  Set up the problem and take it as far as you can without performing significant arithmetic.

3.
Show how to calculate the adiabatic flame temperature for the combustion of molten Al at 1000 K with chlorine gas at room temperature to form aluminum trichloride gas.  Use the data provided below only.  Note that the heat of formation of the aluminum trichloride is given at 298 K AND 1000 K. BE CERTAIN TO DRAW A CALCULATION SCHEMATIC.



Al + 1.5Cl2(g) = AlCl3 (g) 


Species
Heats of Formation
Cp   
​fusion
T​trans



(cal/g mole)



298 K
1000 K
(cal/ gmole °K)
(cal/g mole)
K


Al(s)

-2,514
7.0
2,560
933


Al(l)
2,072

7.6


AlCl3(g)
-168,650
-164,760
42.2


Cl2(g)


9.1

4. Pure Au “boils” at 3130 K.  What is the vapor pressure at its melting point (1338 K)?  Gold’s heat of fusion is 13,000 J/gmole and its heat of vaporization is 340,000 J/gmole.

5. The pressure under a polar ice cap one mile thick is approximately 144 atm.  If the molar volume change from ice to water is –2 cm3/gmole and ice’s heat of fusion is 6,000 J/gmole, how far from 0 (C (and which way) is the melting temperature under the ice cap?


