PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination : Semester 2 Academic Year : 2010
Date : 19 February 2552 Time : 9:00 - 12:00
Subject : 237-503 :Advanced Thermodynamic of Materials Room : Robot
%'ﬂ-mumr]ﬂ ....................................................... IWANANEY e AOUGEUT ...
HELHE)

¥

1. Yeaeuiiviaviun3 99 lunszawdioiw 4. wih

e

'3

- | , :/z 4 yd" 1% 13 | £
2. Wumsviutindale ) Hedu andeu q duwigansauasuiiudinli

1 °

3. vutdauledaunilaesdesavaanainiasaay

4. fmlszasdazaanaindasaauniaumuanaigey uinaslsitasndt 30 uad
Wanfisreaynmanganasurauazgnainiing
3 v v
5. Wavnananaat fidhasudemyanindaule - ivdu

1 (] -

6. fAUfiRddrenstalunssey mulssmaansAmanssumans
-y < [V a & a @ a
filne An Ufusnlusiedgnfivasn uasAnnadeu 1 aanisdnm
7. wwriuenaslag hiesaeu
8. annsoldiniosfnmy uas Auae'ld
fmuald: R=8.3145 J/mole/K
F=23060 Cal/Volt = 96485 C/mol

Debue-Huckel limiting equation (for water as a solvent): InYy =-1.171 r
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Q.1
The standard Gibbs energy changes at 1400 K for the combustion of Hy,y and COy, are as
follows:

(I) Hz(g) + 0.502(g) = HzO(g) 5 AGIO = -170,089 J
(M)  COg +0.504 = COyg ; AGr°=-161,091 J

(a) Calculate the equilibrium constant at 1400 K for the reaction (III)
() CO + HyO = COsq) + Hygy)

(b) What is the composition of the gas mixture when 0.4 mole of CO and 1 molw of H,O are
introduced into a chamber at 1400 K and 1 bar ?



Q.2
a) (10 pts) Explain the following:

1. The mean activity, a,
2. Debye-Huckel Theory
3. Temkin Rule

b) (15 pts) Given that 1.76x10™* mole of AglO; is soluble in water at 25 °C. Calculate the
equilibrium constant, K;, and AG® for  AglO; (s) = Ag" + 105"

(Assume that Debue-Huckel limiting equation is valid)



Q3
a) (15 pts) Construct a cell for Ag + Fe'=Ag" + Fe®* at 25°C using the nitrate salts and calculate

(a) E° from the given below and (b) K; = (m,)(m,.)/(m3,) at finite dilution.
Ag=Ag +e¢ E°=-0.7994 Volts
Fe*'= Fe’' +¢ E°=-0.771 Volts



Q3

b) (10 pts)The standard Gibbs energy of formation of Hg,Clyy is -210,330 J/mol at 25 °C.
Construct a cell in which 2Hgg, + Cly) = Hg,Cly take place and compute the emf of the cell.
(Given NaCly,) as an electrolyte in this systein)



