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~ After 3 minutesin abatch reactor, reactant (Cap=1 mol/liter) is 60% converted ; After 8 minutes,

conversionis80%. Find arate equation to represent this reaction.. (20%)
(Hint: you can try thisreaction is zero, first or second order)

~ Derivethe equation (1), the rate law for the decomposition of C;Hg (C;Hs — CoHy + Hy)

d(CHy)/dt =  k 3(%)“2(C2H6)1’2 ------- (1) (20%)
5
The mechanism of decomposition of C,Hgis

CoHs——> 2CH, -

CHs + + CoHy —2—> CH, + CoHs +
CHs+ —2—5 CHy +H -

H-+ CzHa#) H, + CoHs -

2CHs - L) CaHio

(Hint : Using the steady-state approximation method)

~ Enzyme E catalyses the fermentation of substrate A (the reactant) to product R. Find the size of mixed flow

reactor needed for 95% conversion of reactant in afeed stream (25 liter/min) of reactant (2 mol/liter) and
enzyme. The kinetics of the fermentation at this enzyme concentration are given by

02C  molfliter » min (20%)
1+0.4C,

A—mme, R =

When a system is taken from state ato b as shown in the following figure along the path acb, 150 J of heat
flows into the system and the system does 50 J of work. (20%)

(2) How much heat flows into the system along path aeb if the work done by the systemis30J?

(b) The system returns from b to a along path bda. If the work done on the system is 40 J, does the system
absorb or liberate heat? How much ?
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~+ ~ From functiona relations of U=U(T,V) and S=5(T,V), Please show that

_ oPy _Cv op 0
dU = C,dT+[T(-0), ~PldV and dS=—YdT+ ("), dv (20%)




