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Abstract—In pervaporation of binary mixtures, a method has been proposed for the calculations of membrane
surface area and average permeate composition when scaling up. For the method required are data on permeate
composition and permeate flux measured as a function of feed composition in laboratory-scale experiments.
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2. Modeling
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Fig. 1. An example of separation curve for per-
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Fig. 2. Schematic diagram of pervaporation
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o, NOMENCLATURE
d
dg= “(J;,Q (5) d.: diameter of a hollow fiber (m)
L. : total membrane length (m)
ydg=xdq+qdx (6) | : membrane length (m)
. dg dx n : number of hollow fibers
S ey (7) q : mass flow rate of feed (kg/hr)
q; : mass flow rate of feed at the inlet of pervapora-

A (D& 2712738 o] &3le] A B3}, ' tion module (kg/hr)

X dx W : membrane width, equivalent to #nd for hollow-
4=4q.-exp [fx, T-x) ) 8 fiber module (m)
o ara X : concentration of more selective permeable com-
= e ponent in feed (wt. fraction)
o] A1 (8)% Al (7)ol w3, X, : concentration of more selective permeable com-
x  dx dx ponent in feed at the outlet of pervaporation
dg=q exp [fx, y=x) J- -x) 9 module (wt. fraction)

x; : concentration of more selective permeable com-
°of ddojAlx, ojZ& A4 (2)of Hdekd oblet 2 ponent in feed at the inlet of pervaporation
FAAE A& 5 Ut module (wt. fraction)

'R x  dx dx y : concentration of more selective permeable com-
- Wexp[ﬂl (y—x)] gy S=dl (10 ponent in permeate (wt. fraction)

¥ : average permeate concentration of more selec-
A (10)+ H¥sd, Fe Feut o], & FuA$ tive permeable component (wt. fraction)

A 4 Qe 4 (1) F2¢ 4 Yot z : permeate flux (kg/hr.m?)

Al : differential increment of membrane length (m)
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