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Mekl Lewis cell-d AR238le] AAe] Zvl tricaprylmethyl ammonium chloride(Aliquat 336 ; Q*Cl™) 9
kg kg BANGE xS HAATE FAsle AtdS RAY Leveque R ZNE] F o] €%
lzsted QClm Y #7t 71y slejbe-g Fubt BAAYEEE Ao A9sigom, n-butyl acetate
FHEEE] wbSoll A BAAEE TP AHo] Zofol gt WV FRA Faubg mdlg Absle] Fawt
459 HA e} vlwstgl on, o] 2RE T WA EASE 25T oA 36 m¥/kmol-so]w Fw|E AHE-51A]
%S AFNc} 1008 A= 2 Froleh

Abstract—Constants of the distribution and dissociation equilibria of tricaprylmethyl ammonium chloride
(Aliquat 336; Q*Cl") were measured for the organic phase(toluene, n-butyl acetate)-aqueous phase(water,
NaCl, NaOH) system. The enhancement factors of Q*Cl~ were measured with a Lewis cell, and compared
with those predicted from the theoretical model based on the film theory corrected by the Leveque model.
A diffusion-reaction model was proposed to explain the mechanism of n-butyl acetate hydrolysis with a phase
transfer catalyst(Aliquat 336), and the overall reaction rates observed were compared with those calculated
by the proposed model. The reaction rate constant evaluated by fitting the rate data to model prediction
was 36 m¥/kmol-s at 208 K, which was about 100 times greater than that of alkaline hydrolysis in the aqueous
phase without using a catalyst.
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Fig. 1. Agitated vessel with a flat interface(Dimension:

mm).
1. Agitated vessel 4. Motor
2. Baffle 5. Thermometer

3. Water jacket 6. Sampling inlet
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Fig. 2. Reaction enhancement factor of Q" CI~ in toluene
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Fig. 3. Reaction enhancement factor of Q*Cl~ in n-butyl
acetate into NaOH solution.
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Fig. 4. Reaction enhancement factor of Q*Cl~ for the ex-
traction into aqueous solution.
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Fig. 5. Effects of initial concentration of QCl in organic

phase and initial concentration of NaOH in aqueous

phase on observed overall reaction at 298 K and

ionic strength of 1.0 kmol/m’,
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Fig. 6. Effect of initiai concentration of Q*OH™ in orga-
nic phase on observed overall reaction rates at 298
K and ionic strength of 1.0 kmol/m®.
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Fig. 7. Effect of interfacial concentration of Q*OH"
organic phase on observed overall reaction rates
at 298 K and ionic strength of 1.0 kmol/m’.
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Fig. 8. Effect of initial concentration of OH~ in aqueous
phase and ionic strength on observed overall reac-
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organic phase on observed overall reaction rates
at 298 K and initial catalyst concentration of 0.16
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: capillary number [-]

: diffusivity of component j [m?/s]

: diameter of stirrer blade [m]

: gravitational constant [m/s?]

: equilibrium constant {kmol/m* or m*/kmol]

: pseudo-first-order reaction rate constant [s ']

- second-order reaction rate constant [m*kmol-s]
;: mass transfer coefficient [m/s]

: diameter of vessel [m]

: agitation speed [1/s]

: mass transfer rate of component j [kmol/m*-s]

: Reynolds number [-]

: modified Reynolds number [-]

: reaction rate [kmol/m®-s]

: Schmidt number [-]

: Sherwood number [-]

: distance beneath interface [m]

: concentration [kmol/m*]

2|0|A 22X}

a :distribution coefficient [-]

B :reaction enhancement factor defined by eq.
(31) [-]

Y  :dimensionless number defined by eq. (44) [-]

8 : film thickness [m]

¢  :correction factor [-]

pu  :vicosity [Pa-s]

p  :density [kg/m*]

6 :interfacial tension [N/m]

AERL

—  :organic phase

SRt
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