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Abstract—The oxidation of diphenylmethane by oxygen was carried out in a liquid-liquid heterogeneous
system with benzene solution of tetrabutylammonium hydrogen sulfate as a phase transfer catalyst and
agueous solution of sodium hydroxide as a base using a stirred absorber at 25T and an atmospheric pressure.
The equilibrium constants, K, K,, K;, between the intermediates of catalyst, base, and reactant were obtained
from equilibrium experiment, and their values, 2.01X10 ¢ mol//, 25X10* //mol and 3.0 mol//, respectively.
The reaction rate constants of oxidation of diphenylmethane with oxygen was obtained from the experimental
enhancement factor of initial rate of oxygen absorption, and its value 1.01 //mol s. The reaction mechanism
by the phase transfer catalyst at the interface of the gas-liquid-liquid heterogeneous system was analyzed
by mass transfer mechanism with chemical reaction using the film theory.
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Fig. 1. Oxidation model of AH, by O, with TBAHS in
organic-aqueous heterogeneous system.
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Fig. 2. Schematic diagram of experimental apparatus.

: Agitated vessel h: O, cylinder

: Motor i: N, cylinder

: Motor controller j : Soap bubble meter
: Saturation bottle k: Immersion circulator

: Mass flow controller /: Water bath
: Gas flow meter m: Air chamber
: Gas regulator
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a :gas-liquid interfacial area [cm*]

Dy, : diffusion coefficient of Q. [cm?/s]

k, :reaction rate constant [cm*/mol s]

1 :ionic strength [mol//]

i :partition coefficient of electrolyte

k. :liquid-side mass transfer coefficient [cra/s]

K, :equilibrium constant defined by eq. (5)

K. :equilibrium constant defined by eq. (6)

K; :overall equilibrium constant defined by eq. (7)
Lem®/mol ]

K; :salting-out parameter

No, : gas absorption rate per unit interfacial area for
the solution [mol/cm? s]

No,’ : gas absorption rate per unit interfacial area for
benzene [mol/cm? s]

r/ :specific rate of reaction [mol/cm? s]

r, :reaction rate [mol/cm® s]

R, :gas absorption rate for the solution [mol/s]

Ry :gas absorption rate for benzene [mol/s]

t  :absorption time [s]

T :absolute temperature [K]

V  :liquid volume [ecm®]



TBAHSe| 4 O, 7]A <l ¢]& Diphenylmethane®] Absjut-g-

a; :distribution coefficient defined by eq. (8)

ay, : distribution coefficient defined by eq. (8) in the
case of water as aqueous phase

a, :distribution coefficient defined by eq. (9)

B :absorption enhancement factor defined by eq.
(35)

y :coefficient defined by eq. (37)

u  :viscosity [cpl

BFMXL

i :gas-liquid interface

o :organic phase
: initial value

obs : observed value
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