CE 407 Notes
Binary batch distillation examples

1. considering distilling an equimolar solution of methanol and water. He has in his
possession a batch still fitted with a rectifving column that offers the equivalent of two ideal
stages.

(a) Plot xp as a function of xg for operation at a constant reflux ratio B = 2.0,

(h) Plot the reflux ratio B required to maintain a distillate composition rp = 090 as a
nction of rg.

Equilbrium data are given in Table 21.5 on p. 731,

2. 600 em® of a 25 °C equimolar liguid mixture of tetramethylbenzene and pentamethyl-

benzene is charged to a bateh still operating at atmospheric pressure. Heating ocours at the
rate of 200 1/s.

(a) How long does it take to reach a state where only 300 em?® of liquid remain in the still
pot?

(b) At this time, what is the average composition of the accumulated distillate, i.e., what
is ‘I;D.lﬂlll:l?

Pertinent data are as follows:

cotnponent AH=P [ Cp vag normal Elroy's preference
at boiling point boiling point for liguid as a
(] /mol) {J/mol K) | (J/mol K) (K beverage
tetramethylbensene [I-ighl.} 41,600 370 264 A7l very high
pentamethylbenzene (heavy) 43,400 400 2000 aa moderately high

The molar volumes of tetramethylbenzene and pentamethylbenzene are given as functions
of temperature by the empirical expressions

Vietramethylbenzene = (103 cm® /mol) 4 (0.20 em® /mol K) T,
Viyentamethylbenzene = (116 em® /mol) + (0.23 em® fmol K) T.

A Try phase diagram at atmospheric pressure is supplied at no extra charge.



Methanol + water

71

0.3




TETRAMETHYLBENZENE + PENTAMETHYLBENZENE AT ATMOSPHERIC PRESSURE
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