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f_ifiﬁ_'_—f__ Example 13.2

A 50 per cent solution of solute © in solvent A is ettracted with a second solvent B in a eoater:
current muliiple contact extraction unit. The mass of B is 25 per cent of that of the leed solution,
asd the equilibriom duts are as given in Figure 13,17,

[+
gy P
a i rese <

c:lr

- ‘I;ftL'

e

A B
Figere 13,17, Equiibrium data for Example 132,

Determine the mumber of ideal siages required and the mass and concentration of the st exirsct
if the final ralfinsle contains 15 per cent of solabe C.

Solution

The equilibrium data are replotted in Figure 19.1% and F, representing the feed, i drawn in o AC
8 C =050, A = 0.50. FB is joined and M locsted sach that FMMB = 0,25, R, is bocated on the
equilibeism curve such that © = 0,15, In fact B =000 and A = 0.84_E, is located by projecting
'R.Mmtnﬂrmk\dhpn]t?hymjmjngE.FlMBR.. By is found by projecting from

= R | T il [P -lLPuLh'F' gy bl s w by il Lk
"Cap=lll &b oesi (50%8) (o) ez < PRy e £ y
level Aule sz 2ile M opns vans —< « Ey _. L;l:i,rl;

25, B) (357 =M . o0s . 4] T

e Lmimm oy (15%€ ) Rq and ¢ fp we epitibloq JZS
o ot libbibesy oo bme e

i | R i
B o <puli ey gens ﬂjM da -¢

Eritbimanio PRy Jlal, _q
L] .

£, =

-E.—le’l"f_ f‘__A.r,J‘A-"" -
LFL'L" .{_,JJJ P =3 Y
EF 'dﬁ,,'i Mg & BRy L male By sy,
— ot L o r:."-"ﬂf'--h_ﬂ he_-hq:

edar x Ay V8,
i
LA
Rnl I

Tielae 05 £ 3ur R, sk} -

b o) Gl Tetew st L '
Ry s e T =0
ALY Figure 13.14, Uraphical consruction for Example 13,2,

'] g @ lie-line and E]_ as the m’-’.‘]ﬂﬂh’ ol T RI- The l":l'l:tﬂlg in k 15 way and 1 15
E, alon 13 contimucd ¥
deﬂmn&ﬂhm’“ ﬂhilllmﬁlkllﬂqﬁtt

L] required,

From Figure 13,18 the concentration of extract E, {39 per deol A, 58 per cent €, and 13 per cent B,
%
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Tt is proposed 1o reduce the concentration of acetaldehyde in aqueous solution from 50 per ;
Cend (0 3 per cent by mass, by extraction with solvent® at 293 K. If a countercurrent

multiple-comtact process is adopted and 0,025 kg's of the solution is treatesd with an equal .
quantity of solvent, determine the number of theoretical stages required and the mass |
flowrnte and concentration of the extract from the first stage.

The equilibrium relationship for this system at 293 K is:
100% Acetaldetyda
"'fq; | b am enett

Tc e

A ‘lff L 1 1 1 1 [] 1 ¥ ¥ ‘.
100%: B0 100%
Water Sobvent B

Flgure 13a.  Eguilibrium data for Probles 139

Selution

The data are replotied in Figure 13b and the point F, representing the feed, is drawn in
at 50 per cent acetaldehyde, 50 per cent water, Similarly, Ra, the raffinate from stage
n located on the curve coresponding io 5 per cent acetaldehyde. (This solution then
containg 2 per cent § and 93 per cent water.) FE is joined and point M located such that
FM =M , since the ratio of feed solution to solvent is unity. RyM is projecied 10 meet
the equilibriom curve at E; and FE, and R, are projected to meet at P. The tie-line BBy
is drawn in and the line By P then meets the curve at B, The working is continued in this
way and it is found that Ry is below B, and hence four theoretical stapes are required,

v = - - " . i
160% ncataldehyds b At [9 -n,:p.-- ae— '-H:-ll L cr

Lt oo (— A e

Fligure 136,  Oraphical construction for Problem 13.9

From Figure 13b, the composgition of the extract from stage 1, By, is:
3 per cent water, 32 per cent ecetaldehyde, and 65 per cent
——— = - e

Mzking an overall balance, F + = R, + E,
Thas: (0.025 4 0.025) = (R, + Ey) = 0,050 kgs
Muking an scetaldehyde halance:
(0S0F +0) = (0.05R, + 0.32E,)
0.05(0.050 — Ey) + 0.32E,; = (0.50 x 0.025) and Ey = 0.037 kgls
_ —_—

s VR Toom T (B A aiwes o L s
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