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CFB 1023

Explain the construction and working principle of adiabatic bomb

calorimeter.

[6 marks]

An ideal gas with 1.65 moles is subjected to two successive changes in
as stated in following processes below:

PROCESS 1: From 39°C and 100x10% Pa, the gas is expanded
isothermally against a constant pressure of 16.5x10% Pa to twice the

ed
constant volume from 39°C to -25°C. The specific heat at constant
volume is, Cym = 3/2R.

[14 marks]



Ideal solutions assume no interactions between the solvent and solute
molecules within the liquid as well as in the gas. Using vapor pressure

pressure of ideal solution. N .
[9 marks]

. liquid is-1:

e (C1oHs) melts at 353:35 K. If the vapour ‘pressure of the

calculate:

i.  the enthalpy of vaporization.

[4 marks]

ii. the normal boiling point.

[4 marks]

[3 marks]
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Consider reaction A—B is a second order of reaction, explain and prove
that the rate constant is linearly correlated between inverse
concentration of the reactant A with reaction time.

[8 marks]

The initial rate of reaction for the reaction,

TABLE Q3: Initial concentrations of NO and Hz
“Experiment | [NO], M | [H2], M Initial rate, M/s
B N B 0.0050 |0.0020: |1.25%10%
0.0100 | 0.0020 5.00x10°
0.0100 | 0.0040 1.00x104

i. Determine the rate law.
[4 marks]

ii. Findt

[4 marks]

ii: Calculate:the rate constant, &
[4 marks]
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Nitrogen gas is adsorbed on TiO2 at 75 K. N2 adsorption at different
pressure is given in TABLE Q4.

TABLE Q4
“P(kPa) |1.60° #[1.87 |6.41 |11.67 | 17.02 .[21.92 |27.29 .

V(mm3) | 235 559 | 649 719 | 790 860 | 950

Mass of TiO2, m=1.0g.
N2 cross-sectional area = 0.16 nm?2.

[4 marks]

i Calculate the specific surface area, (St) of TiOz.
[4 marks]



Construct and explain the electrolytic cell used in industrial ap'j':)Iicationw.

[6 marks]
Consider the electrochemical cell
Zn(s) | ZnClz Il Hg2Clz(s) | Hg(l)
i. Write the relevant half-reactions at anode and cathode.
[4 marks]

Assess the spontaneity of the electrochemical cell and calculate the
equilibrium constant, & for the electrochemical system.

-END OF PAPER-
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APPENDIX: A
Ideal Gas Progerties of water

water,. Cp 4184 Jig K i
Spemf ¢ heat capaCIty of water
vapour, Cp: 1.841 J/g-K

eat capamty at constat

pressure, Cpm: —;-R

ap ity te
Cr, Ce,
Constants Molar heat capacity of water vapour,

Gas constants, R: Cem: 33.138 J/mol-K

2.055 Conversion factors
- 0.0821 L atm/K-mol T(K) = t(°C) + 273.15
- 8.314 J/K-mol 1 atm = 760 torr = 101325 Pa
ol & ~1 bar =108 dyn/cm '
1 bar = 750.062 tofr = 105 Pa .

1 Pa =1 N/m?

Gravitational acceleration, g: 980.7 cm/s? 1 cal = 4.184 Joule

o AV EIC

Thermodynamic formula S 4 I q1dyn=1g-cm/s?

ZF%a'raday--s=constant-»,~~F§96%;%85 C/mol -
Avogadro’s constant, 4: 6.022 x 10% mol!

PV=nRT

AH = AU +PAV at constant P

1 liter = 1 dm?® = 1000 cm3




'CFB 1023

Electrochemical Formula APPENDIX B

AG°= -nFE° Chemical kinetics

@ bla.
k= "EE Ink=——+InA

RT RT
E° =E, - E, [A] = [A]e -kt

(Al

[A]De-kl

3y 1 c=1 P =

V(P' i P) B Vmonc -I-:fVmouc ?

1
Vinon = 5 lope + Intercept

(Vmcn)(NA)(ACS)
o W)
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Electrochemical Table APPENDIX: C

Standard Reduction Potentials at 25°C (298 K) for Many Common Half-reactions

Half-reaction % (V) Half-reaction V)
Fy-+ 3¢~ — 2F~ 2.87 Oy + 2H,0 + 4e~ — 40H 0.40
Agtt +em — Agt 1.99 Cu** +2¢~ — Cu 0.34
Co*t +¢e” - Co** 1,82 HeaCl + 26~ — 2Hg + 2€1° 0.27
H>0; + 2H* + 26~ — 2H,0 1.78 AgCl+e~ — Ap+CH 0.22
Cett +e - Cett 1.70 SO, + 4H* +2¢~ — H,50: + HL0 0.20
PbO, + 4H* + 50,2~ + 2¢™ — PbSO, + 2H,0 1.69 Cu** +¢~ —» Cu* 0.16

MnO,~ + 4H* + 3¢~ — MnO, + 2H,0
104~ + 2H" + 2™ — [0;” + HaO
MnOy~ + 8H* + 5¢= — Mn** + 4H;0
At + 3¢ = Au

PbO, + 4H* + 28~ — Pb>* +2H,0

Cly + 2¢™ — 2CI7 1.36 PbSO,4 + 2¢~ — Pb + 50,2 ~0.35
Cr0-2~ + 14H* + 66~ — 208+ + 7H0 1.33 Cd* +2e —» Cd —0.40
Oy + 4H* +4¢~ — 2H:0 —0.44
MnO; + 4H* + 2e~ — Mn** + 2H» —0.50-
103~ + 6H* + 58~ — 3, + 3H.0 —0:73
Bry + 2e~ — 2Br~ i : -0.76%
VO,* + 2H* + ¢~ = —0:83 .
AuCly™ + 3¢~ = Au -1.18
NO;~ + 4H* + 3¢~ - NQ + 2H;0 ABY £ 3™ — Al —-1.66
ClO; + ¢~ = ClOs~ Hy+ 2 — 2H- -2.23
2HE?* + 2 — Hg> Mgt +2e” — Mg —2.37

Agt +e” — Ag

Hg»** + 2¢~ — 2Hg
Fo'* 4 ¢~ = Fe**

O, +2H* + 2o = H.0,
MnO,~ + &~ — MnOg
242" — 2~

Cut 46~ = Cu







