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Problem 1 (20%0)
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Problem 2 [20%)
A steady stremm of air a1 180°C and 5 atm is available. It flows through a reversible
device and leaves at 30°C and | atm, and the device may cxchange heat with the smrolumndings

 at30°C. I assume ideal gas behavior and constant heat capacity ({”:p = 6.0 cal ] how
gmol - K f

much work can be obtamed from each g mol of 2ir? The pas constant, R, is 1,087 — cal
pmol-"K

atm — lifer

or 0,082 ]
oot K

Problem 3 {20%)

L.nder appropriate conditions the decomposition of ethyl bremide may be 2xplained by the
following mechamism,

Initiaton:
CEHL';_BIL}CEHS"FEF‘ .E':-J'l
Propagation:
Bre+C,H;Br —= 5 HBr + C,H,Br s Fay
C,H Bre— 50 7, +Bre B, 4
. Terminhanon:
Bre+C,H,Brea —" 3 C,H,Br, Ees

(a) Dezive an expression for the rate of disappearance of ethyvl bromide,
(b)  What is the apparent order of the reaction?

{e) Whatis the apparent activation etergy for the reastion in terms of the activation enerpias
of the individnal steps?

Noge that the amount of ethyl bromide that disappears by the initiation reaction is small

compared to that which disappears via reaction 2,

Problem 4 (40°%4)

An olifin (B} produced by dehvdrogenation of & saturated hydrocarhon (A) wdergoes
iomerization to produce ().
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A-——B+H, &— C+H, (gas phase reaction)
From the following data determine
0% {a} the equilibrium constantof A — B+ Hy and B~Hoy oo O H5,
i0% (b} the appropriate rate constant assuming first order kinetics.
1% (&) the space fime for a PFR to raach 80% conversion of (A},

1% (d) the space time for 8 CSTR to reach 88% conversion of (Al

Time, nti A B C {m + mole/ )
0 100 ) 0 g
3.2 90,5 8.5 L0
.4 31,9 14.4G 3.5
0,5 74.1 19.3 6.6
0.5 67.0 23.0 19,0
1.0 60,7 26,0 13.3
1.5 47.2 3L3 3L0
2.0 IR 35.9 273
2.5 28T : 397 3.6
30 22,3 41.5 358
4.0 135 £d. 8 41.7
5.0 52 46,9 $4.9
6,0 3.0 48,1 44.9
7.0 3.8 486 48.4
8.0 1.8 44.3 49.1
10.0 .7 457 49.6

nie:
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WV el rx = IQcIt’d“dx + const




