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lllllllll

transformed function with respect to the original variable, partial derivative of transformed function with
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Problem 2:

Derive the relationships for calculation of TD properties of ideal gas (L& G; A®; S® U®) starting from
Gibbs-Duhem Equation consider constant temperature and one component system
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Problem 3:

Compare the obtained relationship for U(T) above with a relationships obtained by integration of the
previously derived dU® (T) = Cv dT. (Apply Mayer’s relation Cp'- Cv® = NR). How would you evaluate the
U°(T°) and H°(T°)? How is the standard reference state defined? How are reference data usually presented
in the literature?
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Problem 4:
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Problem 5:
a) The fundamental relations for changes in enthalpy and entropy as function of temperature and
pressure are

ov
dH(T,p) = C,dT + [V -7 (55) ]dp
P

c v
ds(T,p) = 2dr- (ﬁ) dp
P

It is common to apply the volume expansivity £ and isothermal compressibility x in order to express the

volume partial derivatives:

—1(ov _ 1 (v
8=5G), x=-7 (),
The following set of data is available for liquid water:
T[°C] p [bar] Cp [J/(mol.K)] V [cm3/mol] L1/K]
25 1 75.305 18.071 256 x 10°®
25 1000 [ 18.012 366 x 10°°
50 1 75.314 18.234 458 x 10°°
50 1000 18.174 568 x 10°°

Consider that C, is a weak function of T and that both S and V are weak functions of p.

Calculate the enthalpy and entropy changes of liquid water for a change of state from 1 bar and
25 °C to 1000 bar and 50 °C.

b) lllustrate in a figure the thermodynamic path of the calculation of the change of enthalpy and
entropy performed under a).

09 ]h%f‘l"nj (3 om&ﬂ X
= CodT +[y-pTv ] do
4S- SdT -Vpdp

Comsidiig thab Cp i & vk funchn of T ol [B ool U/ e vk fovcdos of p

=> AﬁéMYN/ Cp ) D WA \/ %0 LL (‘,oné*mf o!um\ry H/IL ﬁL“”"?”

J
— _ 5305t 730 a0 T

Cpre Lo 2
B~ e qﬁfﬁ-iv“’ - 5130k

o 14234181 4 cwimol
\/Tc:z \/T —a'i ! [9,20 /




- cp«ﬂ - p1v ) ds
Jom S (1 -PT) dp

AR #{GA(Ta-T) +V> (1 -<P7Tz)(?r?')

AW= 75,50% %(W—M) © 19,204 ol < (1= 513-15° - 323 }()(looo bee -1 L)

617 3
- 1383 & 1617 3, b ,0 . w{a\ o'W Iy ' 4l

yAD

AR - 2400 Fmol "

45~ FdT - Vs dy
5:}45 e [ pdy

NS & Lo hnE - XE> (Pap)
3 323K

76,88 gy () - 19204 ol - 51315 ! (1000 be | L)

= 6067 e - 0123 Fomd

£5= 5,34 Fowd
b)
P
P, 1 @z W.5, ?
AH’J (ﬂ) dp - 5 V(1 -F)dp
AH{@% AT - (6 ASS &) 4o - SVM
?h.
| Asi g (G
T. T, T



