HWG6: Due Fri 3/6 In—Class Activity 14 Chem 322

1. Case A: 1mol of helium is placed a rigid 5L container with pressure 2atm. The container is
initially at is initially at 200 °C and is heated to 250 °C.

Case B: 1mol of helium is placed a flexible 5 L. container with pressure 2atm. The container
is initially at is initially at 200 °C and is heated to 250 °C.

(a) Which case has the higher ¢?

A: Constant volume, ¢ = nCy AT
B: Constant pressure, ¢ = nCpAT
Cp>Cv = qB>qa

(b) Which case has the higher AU?

State function, same initial and final state, so same AU

2. 0.6192 ¢ of sulfur is combusted in a calorimeter with a heat capacity of 5.270kJ/°C. Both
SO4(g) and SO;3(g) are formed, as shown in the equations below. The temperature of the
calorimeter increases by 1.140°C. Determine the molar ratio of SO3(g)/SO2(g) produced.

S(S) + Og(g) — SOg(g> AH:xn = —296.83 kJ
S(s) + ;’ Os(g) — SO4(g) AH®. = —395.72k]

Calculate initial mols of sulfur:

1 mol
32.06 g

0.6192 g S < > = 0.01931mol S

Of the 0.01931 mol of sulfur, the products can be either SO, or SO3. If  mol of sulfur
forms SOs, then ngp, = x and ngp, = 0.01931 — z

We write ¢;, = —qout, where the enthalpies are multiplied by the mols and summed to get
the heat produced, and the heat goes to increasing the temperature of the calorimeter.

296.83 k 72 k
- 96.83 kJ - 395.72 kJ (0.01931 — z) = —CAT
mol mol

—296.83x + 395.722 — 7.6414 = — (5.270 kJ/°C) (1.140 °C)
98.89x — 7.6414 = —6.0068
z = 0.01653 mol

nso, _ 0.01931 —x o
xr

N30,
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3. Show that for a reversible adiabatic expansion of an ideal gas:

PV7 = constant

T _ (Vl)“
Ty \V,

Start from this result in lecture:

Substitute the ideal gas law T' = ﬂ:
nik
()
PV \V,

Cross multiply:
PV = PVy

| PV = constant |

4. The heat from the reaction
2 Al (s) + 6 HBr (aq) — 2 AlBr3 (aq) + 3Hz (g) AH; , = —1061 kJ

is completely transferred to water that is initially at 25°C. How many grams of water can be
converted to steam at 110°C when 191 g of aluminum is added to excess HBr(aq)?

Quantity Value
AHp 1,0 2.261 g
Cs moqy 4.184 g.gc
Cs, mo@  2.09 g.gc

Calculate heat released by reaction:

1 mol > (—1061 kJ

) = —3.756 x 10°J

191 g Al
e (26.98g 2 mol Al

Water heating has 3 steps:

qi,0 = (¢25-100) + (Gvap) + (q100—110)

=m (4.184 1) (100 — 25)°C + m (2,261 ) (1,000 & ) + m (2.09 ;25 ) (110 — 100) °C

Setup conservation of energy:

Gin = —{out
3,756 x 109 J = —(313.8m + 2261m + 20.9m)

m=1447g
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Homework Problem

Homework Problem 14

1. Show that for a reversible adiabatic expansion of an ideal gas:

T B <PQ>WT1
. \P

Start from the adiabatic relation P,Vy" = P, V4




