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Solution:
(a) I._+
¥o —

1 \00F xp = 0.68
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feed line equation:

0.68 =0.80f+ ( 1-f)xg
From Fig. 21.2, when yp = 0.80, xg = 0.62, and
0.68 = 0.80f + 0.62 ( 1-f)
f=0.333
Product: 33.3 mol/ 100 mol feed
Moles vaporized: 33.3 mol / 100 mol feed
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Basis: 1 mole feed

Since y'pand x; are in equilibrium, when y'p = 0.80, from
Fig. 21.2, x; = 0.62. By a material balance around the partial
condenser:  2fy, + 0.80f + 0.62f

v =0.71
From Fig. 21.2, when y; = 0.71, xg = (.50
By a material balance around the entire still:

0.68 = 0.80F+ 0.50 ( 1-f)
f=0.600
Product: 60.0 mol/ 100 mol feed
Moles vaporized:
2 x 60.0=120.0 mol / 100 mo] feed
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Solution

Taking a material balance for the whole throughput and for the ammonia gives:

D+W=10
0.995D +0.1W = (1.0 x 0.3)
Thus: D =10.22 kpls
and: W =0.78 kg/s

Location of the poles N and M

Np for minimum reflux is found by drawing a tie-line through F, representing the feed, to cut the
line x =0.995 at Ny,

length N_A

length AL

(1952 — 1547)
=————=0323
(1547 — 295)

The minimum reflux ratio, By =

Since the actual reflux is 8 per cent above the minimum, then:

NA=1.08 NyA
= (1.08 x 405) = 437
Point N therefore has an ordinate of (437 4+ 1547) = 1984 and an abscissa of 0.995.

Point M is found by drawing NF (o cut the line x = 0.10, through W, at M.
The number of theoretical plates is found, as on the diagram, to be 54+
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The number of plates to be provided = (5/0.6) = 8.33, say 9.

The feed is introduced just below the third ideal plate from the top. or just below the fifth actual
plate.

The heal inpul at the boiler per unit mass of bottom product is:

& =582 — (-209) = 191

Heat input to boiler = (791 x 0.78) = 617 kW

Condenser duty = length NL x D
= (1984 — 296) x 0.22
=372 kW

~
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Solution:

(a) Adding an equal amount of MIK to the feed gives a mixture with
(.5 MIK, (1.2 acetone, and 0.3 H,O. A tie line through this point
on Fig. 23.8 shows the extract to be 0.725 MIK, 0.232 acetone, and
0.043 H,0. The raffinate composition is 0.023 MIK, 0.132
acetone, and 0.845 H,0.

Per unit mass of feed, an acetone balance gives
0.4=0232E+0.132 R
E+R=1+1=2.0
0.4 =0.232E + 0.132 (2-E)

0.4-0.264

©0.232-0.132

1.36(0.232

Fraction acetone extracted = ) ={).789

(b) 1f only half the MIK is added in the first step. the mixture is 0.333
MIK. 0.267 acetone. and 0.4 H>0O. The phase compositions are

Extract Raffinate
MIK 0.615 0.035
Acetone 0.325 0.210
Water 0.060 0.755

By a material balance. E + R=1.5

0.4=0325E+0.21(1.5-E)



g 04-0315

=——————=0.739, R=0.761
0.325-0.21
Acetone extracted =0.739 (0.325) =0.24

Adding 0.5 parts MIK to 0.761 parts raffinate gives a mixture with
the following composition

MIK = ﬂ.5+ﬂ.?61_(0.351 _ 0418
1.261
0.21(0.
Acetone =ﬂ= 0.127
1.261
H.O- D.?SS(&?&I_} 0,455
’ 1.261

This separates to give an extract with 0.20 acetone and a raffinate
with 0.075 acetone. A acetone balance give

0.16 =0.20E + 0.075 (1.261 - E)
E=10.523
Acetone extracted:  0.523 0.20 = 0.105

Total extracted: 0.24 +0.105=3.45
Fraction acetone extracted:  0.345 /0.4 = 0.863
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