CE 407 Notes
Multicomponent distillation short-cut examples

1. An eight-component mixture is to be distilled with 98 percent recovery of
the light key in the distillate and 99 percent recovery of the heavy key in the
bottoms. Feed composition and relative volatilities (assumed constant) are

specified in the following table:

component ¢ (rp); o5 = ;g

1 0.06
2 0.03
3 0.17
4 (LK) 025
5 0.06
6 (HK)  0.30
T 0.10
8 0.03

3.766
3.110
2.875
1.910
1.409
1.000
0.733
0.405

What will be the split of component 5 at infinite reflux ratio? State any
assumptions or approximations you make. and justify e posteriort.

2. A four-component mixture (see table below) is to be distilled with 97.5
percent recovery of the light and heavy keys in the distillate and bottoms.
Estimate the number of ideal stages required at a reflux ratio equal to 1.3

times the minimnm.

component mole fraction

relative volatility

in feed {with respect to HK)
K. (@r)i & = Qj K
1 .08 3.09
2 (LK) 0.50 1.95
3 (HK) 0.39 L.00
4 0.03 0.52

The mixture enters the distillation column as saturated liquid.



i

PROBLEM 1 ’ 100 mol _Monvs, Pt = B s *

-~

(€) Jed up
mo/e /lm‘evf

F= 100mef

€ mel <pnty
3 mel pnty
| ? Mol <pné 3

as ml oty (B [

£ -

£ 00 me? cpniy
3. 00 mef Chné i
(7. 00  pe? c,qné 3

(Q‘?{)_("J) = 34.50 mi cpnly

o . m_,_,_d’ me? Cfmér
30-a%70 = Q- 30 mal Cant g
_.—__O M‘e (/)uﬁ_?_

_—9: (°'°_')(30) ) O mal Cpné ¢
500+ mel fofal D

?

é ol Cpné;
30 el cpnte (BB |
1O ma€ Cppl 2 -
3 mof mé,

O m? cpnl 1
.,,,_,_QA m-.o,_Cﬂnéa
> \ - Q__WD _</mé:r
A5=2450 = O-FO mel néy
E=d  meld pn€ s

(079]0) = 9970 m@ cmts

(979, recoress of

ID'OQ__H_’?S’? ,Cpn\‘:?

300 pe® Spné

49.20~ & sl folod B
AL3hdn Jhon, LK.

Howe _amumad .coua/)onené.:, 1-2 are enbrely abrent
Foon hoHoms  cundl Covyvorw\/f 2P aa enhirel, adrent

#o,\, 9’,"{1-' ” a !!:




f—

/cm%/%m/]

d'xp)‘ / B{'XP)(

_/Cg [ 4. fo/o 5O ]
Z 090/.29?0 _ a1t
/eoa; (L?/o)

I /()ow%}ﬁnrﬂec[ w v c-fovv\clJ

‘I'-. /& (% ) ) r / (‘7{3j r ]
Wi i = F L(xo)e fl%)¢

v £g (%59

D(%Jr / 5 &‘Jf ]
Ao T
- j ﬁé‘w / B(QJL

/ '/"‘ "W

Egmptancal

49
or
%)r = moler 7 () m' [D - 5;,/{ 57
B(% )y moler 7 D n B M{@
:(D&p Mo #2
B %),

0.30 Lt
—_= S = . 7085
S ) (1 407) o




&)

: o
(Ccm no«»c/e/errmrt J . O.700 = -7 = = ,,‘L@_fm.qe)

_é_cg Gro Mok amd chact A I ko fhaxt flae v reshabte

S Ownoww(7 @ @ " O/I\/”Méamol rg/yl’é amest 47
DD m Aotlom pockect. o mx/dm Fonthe. ey,
/r "/ J =C com o Cvillen By

(%), /0%,
A{"m, # ,1 = /29 (7DJ6/(’X_3)‘ ]
45 644
,(9‘ D(“‘Jl /9(1'3}1 ]

s Q;(I’J{ / B (% )
c(

= |
Mo +d
8), = o&){(( Otk ) o /

. (600m,e)(o 70 (3.;“)/3.,,/?-,

!b’(x,)’ =  ReP m”rwe = neslinid, WQQ*]

F;nél simi{
r BOuf, = 107 %107 pek = nohplly mmell)
‘@(‘X)J 63 xro”wrC = aslndl smalf) .

*

Thr powds s SO SMALL 1t wonldn . _fo nobad even &
(‘.'/Wyil' et Pushroom .,



Qo Fenile. eg for <= )= € cam o wollen as:
(‘Xo),/(’éjo)

- +1 = ’%[O"wf](\o)a

M M (o(;ly

D)y / B(%)
< Ao 11’9/:/ Y4 Ky.?)

Db, = st (D2 ] <,

= (ocom? (_o_-zo_)(o.m)

2120

Oor

Nm,‘ +1

/13- 11

——— L7

IDO“J; = 132 x 0 ml = poyisidy sl '

\
|

Fined  sim .'/wé_

' d”(p)' = 1[‘ ‘AIO-) We o W"jﬁ"’] IMO J




PROBLEN & | Bare : 100 o fod

$.000 ol ()

> Msfo) = 1930 met @
37- 300 = 0925 mlQ)
> O =57 325 me?
P mel ()
SO med @
39 ml®@
3 mel (3) > o0 = L350 melD
(oan) = 3oas ml @
3.0 mdl (1)
B = 422791 wmef

(a/bw ho D ir /W{m B amd 1o @ ‘o ,mé' " D—)
(é) ,Nm;n at infmb vey//t-vt rodio (”/o/o@ I‘//uxy
[D@J;/& &3)_1)
Now 12 = 22 [ D6e), ] B0s);
/6"07 0(3,7
( 42.350 / ¢350 }
s <2 0.935/ 38.035
Lay (+5)

= /L0

Mmd‘- - ,O-O
A(“{-) /M".?;Mw}y\ rv/?;;u rodo £mm"

e —

fz‘"—"‘;“"" _:_QQ w»«/t'ewé"
( premndin VR Ll




ar

" O = (Zozj0-ap) & (.75)(0.50) + ( tooj(o.77) + (0 53003)
7.07 = (.7r-% (-00 = 2 o,f;../a

Look q‘,’« sk o 7 7 efu«./uM i e m-/ervo-{y oy <5d<°‘.:
fe., too<g Ltin  (WHFP Nar Ooré mapLe ?

elroy@elroy> maple

4

**NOTE** Maple/XMaple 5.4 is now the default. To use the
command-line interface, type maple. Toc use the graphical
interface type xmaple. To access the previcus version of
Maple, type maple5.3/xmaple5.3

1INt/ Maple V Release 4 (WMI Campus Wide License)
N I/1_. Copyright (c) 1981-1996 by Waterloo Maple Inc. All rights
\ MAPLE / reserved, Maple and Maple V are registered trademarks of
< > Waterloo Maple Inc.

| Type ? for help.
> £ ;= phi -> 3,09 * 0.08 / (3.09 phi) + 1.95 * 0.50 / (1.95 - phi)

> +# 1,00 * 0.39 / (1.00 - phi} + 0.52 * 0.03 / (0.52 - phi);
.2472 9750 .3%00 L0156
£ := phi —> + ’ - +
3.09 - phi  1.95 -phi 1.00 -~ phi .52 - phi

> phi = fsolve(f(phi) = 0, phi=1,.1,95);

phi = 1.256613339

> quit
bytes used=366324, alloc=327620, Limew=0.38
elroyfelroy>
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