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ABSTRACT

The liquid phase esterification of phenol and acetic acid was performed in a batch reactor

using two types of macroreticular}ion exchangejresin catalysts, i. e, Amberlyst XN-1010
and Amberlyst 15.
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Consistent with previous studies; the replacement of-SO;H with-SO;Na and the addition of

water reduced the reaction rates.

Experimental data on the initial reaction rate with negligible mass transport resistance in

the macropere were analyzed by introducing possible system parameters,

from which the

effects of distribution coefficient, permeability inside the microsphere and intrinsic reacton

mechanism on the reaction system are discussed.

The effect of temperature on the reaction rate was explained by the different rate of inc-

rease in the gel permeability for each resin, and the activation energy could be estimated.
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Table 1. Properties of Macroreticular Strong
Acid Resin Catalysts

Amberlyst 15 Zmberlyst

XN-1010
Capac1ty, Dry Resm 4.50 3.30
(meq/g)
% of Surface-SOsH 4.39 52.78
Groups
Internal Surface Area 55 54)
(m?/g)
Porosity (vol. %) 36 59
Average Pore Diameter 265 51
(A%

Crosslinkage (%) 20~25 —
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Fig. 1. Determination of initial reaction rate at
84.5°C and 30.5mole% phenol for Ambe-
rlyst 15
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Fig. 3. Effect of functional groups on reaction
rate at 84.5°C and 30.5mole% phenol
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Nomenclature

C Concentration outside resin (mole/cm?)
C Concentration inside resin (mole/cm?)

—~
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Dg; Effeetive permeability in microsphere of
phenol (cm?/sec)
¢ Weight capacity (eq./g)

K Reaction rate constent (cm®/min. eq. mo
le)

K’ Reaction rate constant in case of adsorp-
tion occurring (cm?/min. eq.)

ka Adsorption coefficient of acetic acid (cm3/
mole)

ka Equilibrium distribution coefficient defi-
ned by Eq. (1)

m; Dimensionless variable defined by Eq. (10)

@ density/molecular weight of phenol =
0. 01124 (mole/cm?®)

Q. (ratio of molecular weight of acetic acid
and phenol)/(ratio of density of acetic
acid and phenol) = 0.6413

rov Apparent overall reaction rate(mole/min.
€q)

7= Intrinsic reaction rate (mole/min. eq.)

S’ Internal surface area per unit weight
(cm?/g)

B Parameter defined by Eq.(11)

7 Fraction of functional groups present on
internal surface
¢ Macropore porosrty

7. Effectiveness factor for macropore

n: Effectiveness factor for microsphere

7o Overall effectiveness factor

p Apparent density of resin (g/cm?®)

Subscripts
A Acetic acid
B Phenol
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