Unit 1, Homework No. 3: Gibbs Energy and Thermochemical calculations
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Solutions
[image: image2.png]4. P;=2.00bar
T;=273K
P/V= constant =k

The first thing we need to do is determine the final temperature T,

(BT (st Yo K) _

Rearranging. T, - ———=1: K
(R) (azar )
The constant can also be determined
py, P} P} abar * -
AL - 0.176 bar dm Vol
R KR TR (273 £)0.0831451 dm “bark "'mol ")

Now we can calculate the internal energy
AU =a['C,dT =aC, (T, - T,) = (lmol )12 STwol 'K ™' J1092 K - 273 K) = 10 21

In order to determine work, we need V; and V.
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This is for 1 mol. Now 1 bar = 10° Pa, and 1 dm® = 10® m®.
- (=34 bar am )10 Y10 )= ~3400 T = ~3.417.
From the first law AF = g+ w, - g = A —w =10 2 — (3.4 )= +13 .61

Finally
AH = AU+ A(PV )= AE + sR AT =10 21 + (1wl )(8.3145 Jmol 'K ™' )(819 K ) = +17 .01
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 Using the Van’t Hoff equation, a plot of lnK versus 1/T will yield the slope -(rHo/R.
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In this case slope = 1505.9, or ΔH = -12.52 KJmol-1.

[image: image5.png]AH® = 3 mol(227 kJ/mol) — 1 mol(49 kJ/mol) = 632 kJ



3. (a)
[image: image6.png]Because 3 C,H,(g) is higher in energy than CsHe(1), acetylene will release more energy
per gram when burned in air.



(b) 

Last 2 should be easy enough!
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