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25T, ti7|stell A & 3 ¥4 TEFF7IE AMsle] Abo]5-Zv) Aliquat 336, &3 7) potassium fert-butoxide 2}
benzene-&-<Y 4] Opell 2% diphenylmethane®] Abstul-g-& E 3t 0.9 7AEFTEEE FHAG HHY
FrEo 2 Re 73 S EAASRE AHEste] Alshibg o} ube A A4 ky, &v) F3HA], QOHS} potassium
tert-butoxide 2} 2] 3 Al K3 QOH¢} diphenylmethane] 3 Al Ky & F8lglon, o] 5 gte zHz} 1257
I/mol s, 333 % 15.16//mole]et. 7]-8-1 EFUA A4 el FZule] &g ubgol7lyEe Aol g
spehibgo] et EAALEZITEA HAF 4 ATk

Abstract—The absorption of oxygen into the benzene solution of diphenylmethane with Aliquat 336 as
a phase transfer catalyst and potassium ferf-butoxide as a base was carried out using a stirred absorber
at 25C and an atmospheric pressure. The reaction rate constants, k4 and equilibrium constant, K;, K3, between
the intermediate of catalyst and base, and reactant were obtained from the absorption rate of oxygen, and
their value were 12.57 [/mol s, 3.33 and 15.16 I/mol, respectively. The reaction mechanism by the phase trans-
fer catalyst in the gas-liquid-solid heterogeneous system could be analyzed by mass transfer mechanism
with chemical reaction using the film theory.
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AFolFZwl, Aliquat 336(QX)3} diphenylmethane
(AHy)°] 4313} benzene &40l 1.5 4}l ) potassium
teri-butoxide(BK) 7} 51 o). £¢54) 0,8 5
A1A AH,e} Ak#b-g-2 2 benzophenone(AO) o] A A3
g A906]; o]Fo A= w38 e} o] FpAZIch

QX+BK — QB+ KX (1)
QB+AH, » QAH+BH 2

QAH+0; - QOH+AO 3
QOH+BK — QB+ KOH (4)
QOH+AH; - QAH+H,0 (5)

BK7} (1), (2), (4), (8) ubgo] &£t gubgolx,
(4) W3l AA = KOH7} H 0o wasd 45
ol A7) e the R e whgAle s Aey
+ et
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BK+QOH = QB+KOH (6)
-1
ks
QB+AH, == QAH+BH N
-2
ks
QOH +AH, €= QAH +H,0 ®
-3
k4
QAH+0, —% A0+ QOH (9
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DAHz”‘?‘ZJ“ —r;—r3=0 13)
[QA
DQAHLEQ,*H:| +rtrn—rn=0 (14)
dz
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Do, F10] =0 (15)
dz?

o Mol M WEEEA, 1, 1 1, 1 HE3} ol
R

rn=k; [BKI[QOH]-k , [QBI[KOH] (16)
=k, [QBI[AH,] k-, [QAH][BH] an
r;=k; [QOH]{AH,]—k_; [QAH] (18)
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&= TqB] taH,) 39
Ky LQAH] (40)
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Fig. 1. Schematic diagram of experimental apparatus.
a: Agitated vessel h: O, cylinder

: Motor i : Na cylinder

: Motor controller j : Soap bubble meter

: Saturation bottle k : Immersion circulator

: Mass flow controller 1 :Water bath

: Gas flow meter m: Air chamber

: Gas regulator

[0~ N T ¢ T = PR ¢ B -

7-4.3 BFdAlA olEEul whE AHE 7
AF571(Fig. Dol 4 #3led 0,9 FFEed 543
dct F471€ WA 40mm, Fol 43mmal U5
sold 2 Fe]l 2 A ztslg on, F57] el Fo] 55
mmel FH g dA7bHeR HAX|A wsH
(baffle) d&& & 5 AUEZE sgon, sho]d2g A
Ak a7} (20 mmX 10 mm) & &4 9] 1/2Folq) A
2)8ta, 7PpRA ZE 2 ATE 2w, ZA
YAt FALR A2 mub)E S AR A e s
UAREA F2417]7] fsled APAH FHE T
(air chamber) #9712 stolon, F47le F22
o Axsted 2x& AU FFle Fd=HE
71419 freke Aek-g4 24 7] (mass flow controller) £
zAstgl e, F9l5l 7|3l benzene$o ¥ 32 E
XA F577) el 7)-8 P Zo) A benzeneo] 7]
Zo 2 Zsl= A& whAlsoh

A G-eke) 71 A& F7) 0 721 (purge) Al 71w A &
Qe 248 2450 m)E F57] e T F
#5471 AR (purge)WEE BRodA, F57] g7l

A w)7)(vent)WHE dx, wakg A|2HEEA o
Foll 2 atgl w)*Eut G2k (soap film flowmeter) 24
57 T2 Eolrke O8] Azhd s a2t S
stz R 7)H 9 Fr42E Fitgoh

Adel A= N9t O 5 995% o] 49 71AE
Al4-s}g] o, diphenylmethane(Aldrich Chem. Co.
Ltd.), potassium tert-butoxide(Fluka Chemika), ben-
zene(Junsei Chem. Co. Ltd.)-& E5FA1eF ZHE AHS-
sled.2.9, tricaprylmethylammonium chloride(Aldrich
Chem. Co. Ltd.)= 1.0 kmol/cm® NaCls} HCl 484 3}

rE
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Fig. 2. Volume change of O, absorption into benzene at
25°C, 1 atm.
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mmol/l, BK9] F%, 96-1536 mmol//, AH,¢] FXx, 48-
772 mmol/I7}A) ¥ E A 7|H A 0,9 #9} 1atm, 25T,
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Zalgih. A4 7187 ZH-E] Rygh, 2.61X 1077 mol
/s& Falgden, dedAG(r]- HEHHA, 12016
em?) F545E, N T8t 4] (48) 2% F& k3t
& 4.827X10* cm/solich 3714 0,9 3%, [0,
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Fig. 3. Volume change of O, absorption into AH,-BK-Ali-
quat 336 system(AH; : 0.193 mol//, BK : 0.385 mol
/1, QX :3.75 mmol/D).
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BE & ¢ glow, o]2XE 4] (51)& AHE-sl v+
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4 (2)sh (51)¢ WHER e st 2 Aol o]
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2_ [QX], . Do, ks

Y Tt K.[BKl, k. (54)
Ks[AH.],

Ki[AH.],

QXe) BE Wate) a4 4 Gt chest 2ol
g4 4 3ok

Y=alQX], (55)

AH;9} BK9] =& 7z+7} 0.193 mol//<} 0.385 mol// &
AT QXY »%& 3.75 mmol//-60 mmol/i7}#] M
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Fig. 4. Y2 vs. [QX]o(AH; : 0.193 mol/l, BK : 0.385 mol/).
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wisle] disle yi& mAlFlglom AEAEL UHE
Aue e 95 4 slgen, ole A4olsEH F
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AL 23dsbr] $iste 4l (G4 E &3 el A
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_ 1% o
“” Dep ks [QCI], (57)
k? 1+K[BK],
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QXe} BK9 =x& 7}7t 15 mmol/I9} 0.385 mol/l &2
FA 5T AH.9) %2 48 mmol/iel 4} 772 mmol/I 7} 3]
WA 7| E A 0,9 F54E, Reg Aok REH
28 AH®] ¥ =7} 48 mmol/ia) A% &A1 7 3|
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Fig. 5. Volume change of O, absorption into AH,-BK-Ali-
quat 336 system.
(QX : 15X 107% mol/l, BK : 0.3895 mol//, AH;: 48
X107* mol/l).
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Fig. 6. 1/y? vs. 1/[AH;]o(QX,: 15X 107" mol/{, BK,:
0.385 mol/l).

e wpfo g R,E el A3l y'I AH.9 ¥,
[AH.],9] d4ell dlal 4 =413} Fig 6ol jehl et
o] 184 plot AAAA7 AR & 7 Udch
2 3e] D, 002717 ki, 4827X 10 * cm/s, Doy, 4.56X
1075 cm¥/s, [QCl],, 15X 1078 mol/em® & A1-8-3Fo] -3t
k= 1257 I/mol-se]| gt}

9] 7], BK2| FxwWistol] that 0.9 F5% oS
T33}7] $1ste] Al (54)& b3 ol AA gt
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Fig. 7. Volume change of O, absorption into AH,-BK-Ali-
quat 336 system.
(QX : 15 mmol/l, AH; : 0.193 mol/, BK : 96 mmol
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Fig. 8. 1/y? vs. [BK]o(QX, : 15X 107* mol/l, AH,: 0.193
mol/D).
1
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Fig. 9. Comparison of 8., with B
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2R ¢ K& 15.16//mol, K& 3.330]¢ch
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F3] 84 bz F47)d A Aol F20) Aliquat 336
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E=25E SEAATE T3 o] ENE uHEE A
. ke, 295 7H4], QOHS} potassium fert-butoxide 2} 2]
B34 K3 QOH9 diphenylmethaneo] 33 Ak
K: & Fsledeon, ol k& zhzt 12571/mol-s, 3.33
% 15.16//molol gt} 7]-A-3 BF YA A Ao F&
vfeol &g whEHiFh S FutAdel oJF 3shibgo)
gabg BAAGr|FREA Y 5 ok

# A

¥ AFE 19039 Y e Ao BEAE
A Al ols) FAF A7 AFYuich

AEI|Z

a :gas-liquid interfacial area [cm’]

Do, : diffusion coefficient of O, [cm?/s]

k; :reaction rate constant [cm®/mol-s]

k; :liquid-side mass transfer coefficient [cm/s]

K, :equilibrium constant defined by eq. (38)

K: :equilibrium constant defined by eq. (39)

Ki :overall equilibrium constant defined by eq. (40)
[cm®/mol]

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]

: reaction rate [mol/cm® s]

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

: gas absorption rate for benzene [mol/s]

: absorption time [s]

: absolute temperature [K]

: liquid volume [cm®]

<'—}"’?;}_W:‘

aglo|a EX}

B :absorption enhancement factor defined by eq.
(49)

v :coefficient defined by eq. (51)

p  :viscosity [cp]

SHMX}
i :gas-liquid interface
0 :organic phase

¢
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