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Example: Flow through a packed bed of soluble spherical pellets.

aqueous
liquid —> —— solution with
water dissolved
benzoaic acid
i «—— 2 —>
1.0 X 10°cm

2.0cm

Two-centimeter diameter spheres of benzoic acid (soluble in water)
are packed into a bed as shown. The spheres have 23 cm? of
surface area per cm® volume of bed. What is the mass transfer
coefficient when pure water flowing in (“superficial velocity’=

5.0 cm/s) exits 62% saturated with benzoic acid?
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Unsteady Macroscopic Species 4 Mass Balance

accumulation = net flow in + production + introduction

R4 = net rate of production

of moles of A in the C.V. by
a; reaction, per unitvolume

M, ; At

& moles of 4 that flows into moles of A that flows out of the
control volume between t and
the control volume

. ? éetweentandt+At C.S.jt-*-m
My sys = caVsys = total moles of 4 in the C¥. —(N,S);
introduction of moles of A Ssys = Z S
. . y into the C.V. by mass transfer i
AMA - Zj,O‘LLtS MA,] - Zj,ins MA,] across the it" bounding

control surface S; (C.S.)

R, = netrate of production of moles of Ainthe ~  ®
C.V. by reaction, per unit volume

Ver,e = system volume e
Sys Y Ssys o ZiSi

Ny, = molar flux of 4 out through the ith C.s. Ais “out”- “in”

C.S. = control surface
C.V. = control volume
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