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A 1. The following equation (3% for each correct answer}

is usually used to describe a process' by given a specific parameter 3, for
instance, the process isisochoric for & = .
Please tell what are the processes for a} 8= 0b) =Te)d=y(y=CJ/C)

A 2. Describe &) how the fugacity is defined and b) describe a vapor liqud
equitibrivan of & mixture of a components by fupacity besides the criteria of
equal temperature and pressure of vapor and liquid phases.  (6%)
Hint: dUJ=TdS-PAV, dH=TdS+Vd¥F, dA=-SdT-PdV, dG=-SdT+VdP

A 3. Propane is burned with sufficient oxygen initially at 298 K. What coudd be
" the maximum temperature for this combustion system without any leakage
of heat. (You do not have to do numerical calculations, but please clearly
write down every computation step and the thermodynamic properties you
need in detail (equations are not needed)) {10%) :
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B

Determine the conditions such as temperature T, concentration Cp
(high; low, intermediate, etc.) and reactor type (plug, mixed)
which will favor the formatien of the desired product iandicated.
Also, give the reasons. -

i 3 ‘
A \,{Rdesired"“'s . n{,Eq np,Ep 1g,Eg
T 2,20 1,30 1,40

where ny: reaction order of }th step

Bys activation energy ol ith atep'

(12%)

Pure gas A (reaction A--—»3R; -rp={5/min)C,) with volumetric flow
rate 0.2 m3/min is fed into a steady mixed flow reacier. Find
the final coaversion of A4 if the reactor volume needed is

0.2 mo.

<Hint»: for any const.Ca, CAKCAO=(1—§A)/($+ﬁﬁ$&l C13%)

B3 .(10%}) The following data are obtained at 0°C in & constant-volume batch reactor
using pure gaseous A:

Time, min 0 2 4 6 3 {0 12 . 14 o0

Partiol pressure of A,mw. 760 600 475 390 320 275 240 215 150

The stoichiometry of the decomposition is A = 2.5R.  Find a rate equation which
satisfactorily represents this decomposition.

B4 . (15%) Consider the autocatalytic reaction A < R, with — 4= 0,001 k CACr mo¥/

liter.s. We wish to process 1.5 liters/ s of a Cag = 10 mol/lifer feed to the highest
conversion possible in the reactor system consisting of foar 100-liter mixed flow

reactors connectéd as you wish and any feed arrangement.  Sketch your |
recommended design and feed arrangement and determine Cag (final outlet) from this”

system.
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