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Abstract—Concentrations of unreacted n-butyl acetate in the alkaline hydrolysis of n-butyl acetate by Aliquat
336 were measured with a porous polypropylene membrane reactor, and compared with those predicted
from the theoretical model based on the mass transfer mechanism with chemical reaction in the organic
membrane layer. The membrane reactor was an ideal mixed reactor, the reaction of intermediate of catalyst
in the aqueous phase was an instantaneous reversible reaction, and the reaction of n-butyl acetate in the
membrane layer was pseudo lst-order reaction.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Agitated vesse! 8. Joint

2. Stirring impeller 9. Ball joint

3. Magnetic stirring bar  10. Immersion

4. Sample inlet stirring plate

5. Aqueous phase 11. Motor
injection 12. Thermometer

6. Membrane 13. Water bath

7. Teflon supporter
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Fig. 2. In(C,"— C/C; - C3) vs. time for various thickness

of membrane.
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Fig. 3. Effect of nominal thickness on effective thickness.
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Fig. 4. Effect of diffusivities of QY, QX, and RY on [RY]*.
(O: exp. data, ---: calculated value with bulk diffu-
sivity, ---: calculated value with effective diffusiv-
ity)
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Fig. 5. Agitation effect of organic phase on [RY]* at agi-
tation of aqueous phase, 700 rpm.

(O: 900, O: 1100, A: 1300 rpm, ---: calculated val-
ue)
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Fig. 6. Agitation effect of aqueous phase on [RY]* at agi-
tation of organic phase, 900 rpm.
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Fig. 7. Effect of concentration of n-butyl acetate on [RY]*
at NaOH, 2.0 and Aliquat 336, 0.24 kmol/m*.
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Fig. 8. Effect of NaOH concentration on [RY]* at n-butyl
acetate, 0.5 and Aliquat 336, 0.24 kmol/m>.
(C: 20, O: 1.0 kmol/m?,

: calculated value)
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Fig. 9. Effect of concentration of Aliquat 336 at n-butyl
acetate, 0.5, and NaOH, 2.0 kmol/m®.
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Fig. 10. Effect of ion strength on [RY]* at n-butyl ace-
tate, 0.5, NaOH 1.0 and Aliguat 336, 0.24 kmol
J/m®,
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Fig. 11. Effect of concentration of NaCl on [RY]* at reac-
tion time, 12.0 hours.
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Fig. 12. Effect of contact area of membrane on [RY]*.
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Fig. 13. Effect of reuse of membrane on [RY]* at n-butyl
acetate, 0.5, NaOH, 2.0 and Aliquat 336, 0.24
kmol/m>.
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A : membrane area [cm?]
C,, C; : concentration defined by eq. (1) [kmol/m?*]
D,  :diffusivity of j component [cm?%/s]

D/ effective diffusivity of j component [cm%/s]

k;  :2nd-order reaction rate constant [m®*/kmol-s]

K;, K, : dissociation constant of Q*Y~ and Q* X~ [kmol
/m®, m*/kmol]

K, :mass transfer coefficient [cm/s]

Kox, Koy : extraction constant of QX and QY [m3/kmol]

Q" :active catalyst

QX :intermediate combined with Q" and X~

QY :intermediate combined with Q* and Y~

RX :product of organic phase

RY :reactant of organic phase

r : reaction rate [kmol/m®-s]

t : reaction time [s]

Vi, Vz : volume of lower and upper cell [cm*]
X~ :reactant of aqueous phase [kmol/m®]
Y : species of aqueous phase [kmol/m®]
z : distance above interface [cm]

[i] :concentration of j component [kmol/m’]

J2|0|A X}

£ : porosity [-]

a : distribution coefficient [-]

B : cell constant defined by eq. (2)
8 : membrane thickness [cm]

87 . effective membrane thickness [cm]
T : tortuosity [-]

¥R}

* : dimensionless

- . organic phase

SR X}

0 : initial

i : interface

mi
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