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{18%) 1. o (ol of an ideal gas at pressure Py and temperagtore T (s in one
compartinent of Al inswlated container. Io 2 adjeining compartment, separated
By 2 partitiod, is n; {mol) of an fdeal gas at pressure Ps and temperature T

parlitich
2 ot 2o s LT

LR R
T T

Whan the partition i remeved:

(8] Calculace ik finel pressure P afbe mistore.

(B Caleulals the cotropy chamgs when the gases ace idenrical.

{c} Calcotate the enlrepy change when the gases are diffecent.

{d} What is midmum amoont of work sequiced to seperate the rixture in f£)
ingd 1w different gases, <ach an temperature T and pressure P

(10%) 2. A thick-walled inculated mefal chamber containg oy (al) of helium at high
preseure P Itis qonnected theough a valve with 2 Jarge, almpst empiy
gasholder in wduch the prossera is maintained ot & constant valie P, very
neatly atmospheric. The valve is opened slightly, znd the helivm Aows slowdy
and adiabatically i the gasholder until fhe pressures on the two sidas of e
valve arc equalized. Prove thae

mim = (LU - H7 (U — H*Y
whare = qumber of mobes of Beliwe befl in the chamber,
Uy = initial maoker intemal eneciry of helivm in the chamber,
Uz = final molar incernzl ensciny of helfum in the chamber,
H' = mobar cothelpy of helium in the gasholder

(L4707 3. Two idenlical bodies sach have heat capeeitics of © = 0T, wiwge s =
conzeant. Thear inilial temperature ate T, and T,, with T, = T,, The o
bodics are 1o 1 brought inte theemal cquilibeivm with each arlser (naaimain
toth welemes contanty while delivering work o the swyowndings,

) Decive an exprecsion for the work delivered o tenos of T, T,, and the
final emporaters T,.

(b) What is T, in tetng of T, amd Ty if ne work is delivered?

(&1 What iz T; in teroog of T @i T, a0 the mauximum work is delivered?

(d) What is the maxinveny wodk deliversd if Ty = 2,7

L
{3%) 4. At 25 *C and alinospheric pressure the excass volumes of binary liquid -
riseires oF species | and 2 are given by the cquation
YE = seal 30x, ok EUN:-:I
where V is in em'mol ™. At thege conditions, 1he nuolar velumes zne: vy = 100
and Vi = 90 em’'mel”, Deterrving 1l partial molur volumes ¥ and Ty ina
tisaere SoiMaaing 30 mole of specics 1 at the given condifions.
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A}
fap A 5o AB {byA + 5 A0S ()R + 5 < B5
AS+BE=05+D B+35e=B5 BS+A=C54D
S0+ 5 AdrBR = C3+ D8 C-5eC+3
CE=C+5
3=+ 5
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{21 Trickle bed reactor (— £ = 38 54l 3593 Packed bed reactor { — 4.2 iﬂ,&ﬁi&.ﬁ}
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G The thermal degomposition of ethane to elhylenc, methane. butane, and hydrogen is
belizved v follow the sequence below:

ki
sz]'i.-, —_——r—— iy CH}‘

. k
CH;* + CH, — CHy + CyH,»

CyElze = CiHy+H-

Fl= + C:H; T Hy+ CyHye

k
I0H T CLH,

Blerive a rate law for the tate al foration of ethylens.  (11%)
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12 beave the zame COMYersion of A,

=k Sy, 1o = 007

{1} which ona of
of B? (3%)
(2] which one wil YOu use ke maxinnise (e sclectivity of OV £3%6)

The reactors considered mehede g plggilow Teastor, a recyeled plug Now reactor, 2
completely-stimmed tank reactor (C3TR), and two CSTR reactors i SUTIes.

the following reacrars shall you choase o maxintze e selcetivity




