Chemistry 231 Assignment #6 (due Tuesday 05 November, in class)

1. 5.00 moles of liquid water evaporate to form water vapor (assumed to be an ideal gas) at 100 °C and
1.00 atm (the normal boiling point of water).

a) Calculate g, w, AU, AH and AS.

[6] b) AS for this process is positive. Does this mean the vaporization of water is spontaneous at
100 °C and 1.00 atm? Explain briefly.

Data: At 100 °C and 1.00 atm the density of liquid water is 0.958 g cm—> and
AHvap,m(HZO, [) =43.15kJ I‘.l“lOl_1

2. The Second Law shows that the entropy of an isolated system can never decrease. Use this
result to prove the conversion of graphite to diamond is impossible at 25 °C and 1.00 bar.

[3] Data at 25 °C and 1.00 bar:

AHi°(C, graphite) =0 Sm°(C, graphite) = 5.74 J K-! mol-!
AH°(C, diamond) = 1.895 kJ mol™! Sm°(C, diamond) = 2.38 J K-! mol-!
3. a) At 25 °C, the standard enthalpy of formation of carbon as graphite is zero, but the standard

enthalpy of formation of carbon as diamond is 1,895 J mole~!. How can carbon have two
different enthalpies of formation? Explain briefly.

b) At 25 °C, the standard entropy of carbon as graphite is 5.74 J K- mol-!, but the standard
(4] entropy of carbon as diamond is 2.38 J K=! mol~'. How can carbon have two different
entropies at 25 °C and 1.00 bar? Explain briefly.

¢) How are the entropies of graphite and diamond measured?

d) Question 2 shows that AS can be determined for impossible reactions! Why is this result
important?

4. One of your classmates tidies up their room (parents will be visiting!) and claims the resulting
decrease in disorder and decrease in the entropy violates the Second Law of thermodynamics.
[2] Is this claim correct? Explain briefly.

5. 1.00 mole of helium (assumed to be an ideal gas with Cym = 3R/2) initially at 300 K and 1.00
[5] bar is reversibly heated to 500 K at 1.00 bar. Calculate g, w, AU, AH and AS.
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