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A1~ T ideal gas temp.(T) scale B thermodynamic temp. (6) - 33EeR
T=0 - (5%)

A2 @ —~&HZ eq of state IR ITIE? 2%)
(b) BB eq. of state ZEHE - (3%)

A 3 (a) mRREETSERE - (2%)

(b) AHTHIBI—FZ e w3 » VHEBRPIRE - (3%)
A4 Hima - <‘%¥)p,,df+(%4~;—>r.,d1ﬂ+zi?7m, - (2%)
A 'S~ S ideal solution 35 VU =vEmE -H . (5%)

A 6- 184G, = -Sdr +V,dP at const. x o (3%)

A 1. Define or explain the fol]
a) Azeotropic mixture

b) How to Separate an azeotropic mixture
¢) Flash process

owing terms with statements or equations (3% each)
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<Hint> for constant SA’ CA'/CA0= (1-xA)/(1+2AxA) (10 %

(B2) Give a parallel reaction,

Rdesired , Tr= (1 m3/kmol-min)c,2
A<

8 y rg= (3 min‘T)cA

(a) What is the fractional yield expression ’te(R/A) for this
system?

(b) In what type of single reactor, plug or mixed, would you
expect to find the CR,max ? Also, give the reasons.
(¢) What is this CR,max if Cpo= 1 kmol/m3? (15 %)

(B3)  The kinetics of the aqueous-phase decomposition of A is investigated in two-mixed
flow reactors in series, the second having three folds the volume of the first reactor.
At steady state with a feed concentration of 1 mol A/liter and mean residence time of 36
sec in the first reactor, the concentration in the first reactar is 1/3 mol A/liter and in the
second is 1/9 mol Alliter.  Find the kinetic equation for the decomposition. (10%)

(B4)  Experimental studies of a specific decomposition of A in a batch reactor using pressure
units show exactly the same rate at two different temperatures:
at 500 K - ra = 3.5 (pa)? '
8t 600 K —rp =3.5 (pa)?
‘where the units of - r, and p, are mol/m® sec and atm, respectively.
Gas constant = 82.06x10 m? atm/ mol K. Calculate the activation energy, (7%)

(B5)
The first-order reactions

k‘ =1 09e-6()00/ r

AéL‘ R,;—:;-. Sdesired ko = 107e—4000T
\ \ . Ka = 108e—9000/7‘
T U 3

k4 =1 Olze—’lz.(XWT

are to be run in two mixed flow reactors in series anywhere between 10
and 90°C. If the reactors may be kept at different temperatureg;, whgt
should these temperatures be for maximum fractional yield of S? Find this

fractional yield. (8%)
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