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Calculation H,(g) + 70,(g) = H,0(g)

The standard enthalpy of formation of H,O(g) at 298K is
—241.82kJmol™". Estimate its value at 100°C given the fol-
lowing values of the molar heat capacities at constant pres-
sure: H,0O(g): 33.58J K mol™; H,(g): 28.84] K" mol™; O,(g):
29.37JK'mol™. Assume that the heat capacities are inde-
pendent of temperature.
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A H"(373K) = —241.82kJ mol™ + (75K)
X (—9.94] K 'mol™) =—-242.6k] mol™



Differential Scanning Calorimetry

* Sample and reference (solvent) reside
in separate chambers

Thermocouples

\ e Separate sources heat the chambers in
a way that their temperatures are

Sample e Reference a|WayS equal
\ / * The heating rates, which were used to

maintain equivalent temperatures, are
R @ logged

\

\ ,/ * Any difference between the two can be
Heaters

attributed to the presence of the
substance of interest




Focus 2: The First Law
Internal Energy
Enthalpy
Thermochemistry
State functions

Adiabatic changes
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Exact and inexact differentials

Volume, V
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Path 1
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inexact differential

A differential dX is called inexact if it
represents the differential of a path function



Changes in internal energy

Internal energy, U

U

UBV

dv( )dT
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Changes in internal energy

If a function U(V,T) depends on two independent variables v

and T:
U oU
- (%) av+(2)

Internal energy, U

U

Uav

ave(2Y) a7

Temperature, T




Changes in internal energy

Internal energy, U

QU
U*(av

-
TdV+‘aT vdT

Temperature, T




Changes in internal energy Cy

L

oU oU
2 dU = [] dV+(] dT
: v ) aT ),
!
£ internal pressure

U
U*(av

a—“)
Tdv+‘8T vdT

Temperature, T




Changes in internal energy Cy

]

> dU = [35] v+ (g;{] dT
\y
£ internal pressure
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Temperature, T




Changes in internal energy Cy

L

dU = [BU] dV+(aU] dT
T V

D

5 oV oT
Q

=

()

E \ 4

£ internal pressure

U
U*(av

Ave 55 o7 dU=rm,dV+C,dT

Temperature, T

Repulsions
dominant, 7T, <0

Perfect gas

i, = 0 for perfect gases

Internal energy, U

Attractions
dominant, 77> 0

Volume, V
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Measuring T+

isothermal

\

High pressure
gas

Joule extracted a limited property of gas, a
characteristic of a perfect gas, without
noticing the small deviations in real gases.

James Prescott Joule (1818 —
1889) was an English physicist

w=0
q=0
AU=0

No change in U, [g{p{l: n,=0

Joule concluded that U does not change when a gas
expands isothermally and therefore that ii; = 0.
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