Lecture 11 CH131 Summer 1 2019

6/10/2019 12:24 PM

Lecture 11 CH131 Summer 1
Monday, June 10, 2019

* Complete thermochemistry problems.

Begin ch13: Spontaneous Processes
* The essence of change: Blind chance and dumb luck
* Arrangements — entropy

Next lecture: Complete ch13
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Problem 7e & 8e: 12.39
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39. Calculate the standard enthalpy change AH® at 25°C for the

N;Hu(€) + 3 Oa(g) —> 2 NOs(g) + 2 H,O(f)

using the standard enthalpies of formation (AH?) of reac-
tants and products at 25°C from Appendix D.
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43. The dissolution of calcium chloride in water

— Cay(‘qu + 2 Cl™ (aq)

6 is used in first-aid hot packs. In these packs, an inner pouch
L 83 J'Z”b?’é —(—?79' containing the salt is broken, allowing the salt to dissolve in
Z 2 g
= m the surrounding water.
b> f = g/yj*%*/“ &D%_ (a) Calculate the standard enthalpy change AH® for this
- T reaction, using data from Appendix D.
) 4—2_*35-‘(55 ﬁ Cm (b) Suppose 20.0 g CaCl; is dissolved in 0.100 L warer at
M{‘lo% é.j } 1 20.0°C. Calculate the temperature reached by the solu-
= 4-/“/"; tion, assuming it to be an ideal solution with a heat
capacity close to that of 100 g pure water (418 ] K).
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Problem 7e & 8e: 12.47
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gv"’ ? 75739 fz%éﬁag—

0.6410 g is burned completely with oxygen tp-eSztsfand
M,0({) in a culorimeter w e
mount of heattvelved is o € )
° (b Vo Weite and B the ehemeal eqhe com-
® bustion reaction.
L (b) Calculate the standard change in internal ener
f’v ?P <M for the combustion of 1.000 mol naphthalene t
i

and H;O({).
(c) Calculate the standard enthalpy change (AH®) for the

alculate the standard enthalpy of formation per mole
of naphthalene, using data for the standard enthalpies
rmation of CO,(g) and H,O({) from Appendix D.
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[ ] The enthalpy diagram shows changes associated with the reaction

Na,(g) + Br,(g) = 2 NaBr(g). @_‘ —_ Al)—'g\‘-af

The uppermost line corresponds to the species .

A4
BB s, o) +2 BH(Nar, g)
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The essence of change

all complexity is an illusion ...
things happen simply because they can happen and because they are
statistically most likely to happen.”

Michael Munowitz, "Principles of Chemistry," W. W. Norton, 2000
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A gas fills its container
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Gas all on left of container
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A gas fills its container
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Gas evenly distributed throughout container
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A gas fills its container

Gas expansion and mixing
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A gas fills its container
Gas expansion and mixing
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A gas fills its container

Gas expansion and mixing
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A gas fills its container

Odyssey tutorial 55: Gas expansion and mixing
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Pressure in a gas is uniform _ %@
P
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moveable barrier
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Pressure in a gas is uniform

O =
P =R
moveable barrier

2/4 / 6/1z

| ®e ® [ ]|
o | oo o
P proportional to n/V (“lattice gas”)
The same on the left and right
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Gases mix evenly
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One gas on left, another on right
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Gases mix evenly

permeable barrier

Equal amounts throughout
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Osmotic pressure across
semipermeable membrane

R-F
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Pressure equal (n/V) on both sides of membrane,
but solute ( ) cannot pass across membrane to left
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Dumb luck
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Osmotic pressure across
semipermeable membra
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Solvent passes across Mrembratre to right
making pressure higher (n/V) on right
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Osmotic pressure maximizes arrangements
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Blind chance
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Arrangements — entropy
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[TF] If a process is spontaneous, then ...

29% 1. the entropy of OGN =5\
0% 2. the entropy of tiie surroundings must increase %
\_/

0% 3. the process but give off heat
0% 4. thereverse process must also be spontaneous

12% 5. the entropy of the universe must increase

0% 6. the system must become more disorde
All of the above

0% 8. None of the above
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S = kg In(W) = o W S = kg In(W)
ks~ AL

Why natural log?
Doubling size of system: W — W x W = W?
Doubling size of system: S — 2 S, so ...
Boltzmann'’s definition makes S scale with size of system (extensive).

ky=R/N,=14x102]/K S2iciog w
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