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Abstract: The rates of overall mass transfer of n—butyl acetate in the alkaline hydrolysis of n—butyl acetate were mea-
sured by using a mechanically agitated vessel in order to get the relationship between the mass transfer rates and experi-
mental variables. The interfacial area between liquid-liquid heterogeneous phases could be obtained by comparing the
theoretical values of reaction enhancement factor from an approximated solution of a diffusion equation based on the
film theory with the experimental data.
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Fig. 1. Schematic diagram of an agitated contactor.
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Table 1. Experimental Data of n-Butyl Acetate-NaOH System at 25

NaOH I Np Vo Caix10? Dax107*  Dex107°  Rax10° Rax10* B
kmol kg—ion rev. (2) kmol m ni kmol kmol ()
m’ m’ min m' S S m:-s m-s
05 1.0 200 0.5 - 0.867 348 — 229 -
05 10 300 0.5 — 0.867 348 — 8.29 -
0.5 10 400 0.5 — 0.867 348 — 891 -
05 10 500 0.5 2.373 0.867 3.48 787 9.76 12.40
05 10 600 0.5 2.373 0.867 348 7.87 986 1253
05 10 700 0.5 2373 0.867 348 7.87 10.11 12.85
0.5 10 800 0.5 2373 0.867 348 7.87 9.89 12.57
0.5 05 600 0.5 3.187 0.903 297 9.87 12.36 12.52
05 0.65 600 05 2923 0.892 3.14 9.21 1150 12.49
05 0.80 600 0.5 2.680 0.881 3.29 8.52 10.72 12.58
05 1.16 600 05 2.176 0.854 358 7.28 9.18 12.61
05 14 600 0.5 1.894 0.836 373 6.39 8.01 12.54
0.1 10 500 0.5 2.806 0.889 475 787 4.06 5.16
0.2 10 500 05 2679 0.883 424 7.87 597 7.59
04 1.0 500 0.5 2471 0.872 3.66 7.87 976 12.40
05 10 500 0.5 2373 0.867 348 7.87 10.12 12.86
0.7 10 500 05 2.186 0.856 3.23 7.87 13.71 17.42
0.1 1.0 600 0.5 2.806 0.889 475 7.87 361 4.59
02 10 600 0.5 2679 0.883 424 7.87 542 6.89
0.3 10 600 0.5 2471 0.878 3.90 787 762 9.68
04 10 600 05 2.373 0.872 366 7.87 9.65 12.26
05 10 600 0.5 2.186 0.867 348 7.87 9.86 12.53
07 1.0 600 0.5 2.806 0.856 3.23 787 13.25 16.84
0.1 10 700 0.5 2679 0.889 475 7.87 416 5.29
.02 10 700 05 2576 0.883 424 7.87 6.02 7.65
04 10 700 05 2471 0.872 3.66 787 997 12.67
05 1.0 700 0.5 2373 0.867 348 7.87 10.11 12.85
0.7 10 700 0.5 2.186 0.856 3.23 787 1367 17.37
(to be continued )
column temperature, 150°C )& A}43ld ZRstq 7+ Table 19 el gicl.
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NaOH I Np Vi Cax10®  Dux107*  Dsx107°  Raex10° Rax10* B
kmol kg—ion _rev. (=) kmol i i kmol kmol ()
m’ m’ min m’ ] ] m' s m-s

0.1 1.0 800 0.5 2.806 0.889 475 787 406 516
0.2 1.0 800 0.5 2679 0.883 424 787 6.08 7.73
04 1.0 800 0.5 2471 0.872 3.66 787 891 11.32
05 1.0 800 0.5 2373 0.867 348 787 9.39 12.57
0.7 1.0 800 05 2.186 0.856 3.23 787 1337 16.99
0.1 1.0 700 0.75 2.806 0.889 4.75 787 366 4.65
0.2 1.0 700 0.75 2679 0.883 424 787 5.20 6.61
0.4 1.0 700 0.75 2471 0.872 3.66 787 8.35 10.61
0.5 1.0 700 0.75 2.373 0.867 348 787 901 11.45
0.7 1.0 700 0.75 2.186 0.856 323 787 11.30 14.36
0.1 1.0 700 0.35 2.806 0.889 4.75 787 454 5.77
0.2 1.0 700 0.35 2679 0.883 4.24 787 6.72 8.54
04 1.0 700 0.35 2471 0.872 366 7.87 1023 13.00
0.5 1.0 700 0.35 2.373 0.867 348 787 11.85 15.06
0.7 1.0 700 0.35 2.186 0.856 323 7.87 1517 19.28
0.1 1.0 700 0.25 2.806 0.889 4.75 787 492 6.25
0.2 1.0 700 0.25 2679 0.883 424 787 6.98 8.87
04 1.0 700 0.25 2471 0.872 3.66 7.87 1162 14.76
05 1.0 700 0.25 2.373 0.867 348 7.87 13.23 16.81
0.7 1.0 700 0.25 2.186 0.856 3.23 787 1631 20.72
0.1 1.0 700 0.20 2.806 0.889 475 7.87 489 6.21
02 1.0 700 0.20 2679 0.883 424 787 778 9.89
04 1.0 700 0.20 2471 0.872 366 7.87 1246 15.83
0.5 1.0 700 0.20 2373 0.867 348 787 1346 17.10
0.7 10 700 0.20 2.186 0.856 323 787 1695 21.54
0.1 1.0 700 0.10 2.806 0.889 4.75 7.87 578 7.34
02 1.0 700 0.10 2679 0.883 424 787 853 10.84
04 1.0 700 0.10 2471 0.872 3.66 787 13.89 17.65
05 1.0 700 0.10 2373 0.867 348 787 1467 18.64
0.7 10 700 0.10 2.186 0.856 323 787 1812 23.02

& Tehaaisll. DR[:\“—, = 1-(0.138[ NaOH] +0.232[ Na.S0.] ) (14)

1og[g"' ]= —(0.4268 [ NaOH] +
AW
0.7536 [ Na,S0.] ) (13)
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4, D= Vinograd®} McBain[34]¢] AAJg o2
HE AEste] T 31].

whg-4 % A4 25°ColA n-butyl acetate] &7}
2] 7o) BeEEAE, kLt AR[31] 44
Hy kg Abgsted 78 0.238m’/kmol - s& A}
438t9ich.
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a : Interfacial contact area per unit volume
[m’/m]

Ca, Cs : Concentration of A and B, respectively
[ kmol/m’]

Cai - Solubility of A in aqueous solution] kmol/m’]

Caw : Concentration of A in water[ kmol/m’]

Da, Ds : Diffusivity of A and B in solution[ n/s]
Daw  : Diffusivity of A in water{ ni/s}

I : Tonic strength of solution[ kg—ion/m"]

k, : 2nd-order reaction rate constant{ m*/
kmol - s}

ke : Mass transfer coefficient{ m/s]

Na, Nao: Initial mass transfer flux of A with and
without chemical reaction, respectively
[ kmol/mi - s]

R, Rao: Initial overall mass transfer rate of A
with and without chemical reaction,
respectively[ kmol/m® « s]

Ne : Speed of agitation| rev./min]
: Ratio of Cao/Cal —1

r : Ratio of Dg to Da[ —]

t : Time[ sec]

Ve . Volume fraction of aqueous solution in
dispersion[ —]

Vo : Volume fraction of organic phase in dis-
persion[ —]

b4 : Distance beneath liquid-iquid interfacel m]

2elo) s 22

@ : Parameter defined by eq. (6)

B : Reaction enhancement factor defined by eq.
(5)~(7)

B.  : Reaction enhancement factor with instanta-
neous reaction defined by eq. (9)

y : Parameter defined by eq. (6)

) : Film thickness in the film model [ m]

: Parameter defined by eq. (8)
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