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Studies on Aqueous Extraction of Benzoic Acid
in Fixed Bed. No. 2

Makoto Taniguchi, Takao Katayama and Jihachiro Sugita

Abstract

The present writers continued, changing the several conditions further, the previous studies of
the mechanism of solid-liquid extraction by using benzoic acid-paraffin spheres.

It was known by the investigation of the results that the accumulative fraction of extraction
increased as the extraction temperature and the ratio of benzoic acid content in the spheres rose,
and that the fraction of extraction was not influenced by the height of 20 cm of the packed bed.

Next, by the results of the 24hrs extraction the pore factor # appeared to be able to show
No. 1, No. 2, No. 3 for each extraction time.

No. 1 zone (the extraction time, 0~100min.) In this zone the value of x decreased gradually
from ca. 25 to 2.3. Judging from this we could guess that the influence of the diffusion resistance
in the film would decrease slowly with the recession of solid-liquid interface in the pore of a sphere.

No. 2 zone-Transition zone (the extraction time, 100~400 min.) where the data were a little
scattering. Contrary to No. 1, the value of x increased, step by step, from 2.3 to 3.0. By these
results we could think that the influence of the diffusion resistance in the pore of a sphere would
appear and it extended more and more.

No. 3 zone (The extraction time, 400 later) The value of x kept on a constant value-3.0. From
this it appeared to us that the influence of the diffusion resistance in the pore of a sphere would
be steady.
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FK-1 EREES IOHEKE
I T g ¥ 5 T "
R gk%imﬁﬁg %mT b | o i: i; Q%%ﬁ%ﬁp%@ﬁ%ﬁ]
K= 1 1:1 | 207 | 100 6 | 0497 | 986 | 791 1023 415
K- 2 1:1 | 414 | 100 | 6 | o507 | 1257 | 481 1340 6.32
K- 3 2:1 | 297 | 100 6 | 0490 | 960 | 791 1023 415
K- 4 2:1 | 399 | 100 6 | 0459 | 1223 | 511 1.207 598
K- 5 2:1 | 508 | 100 | 6 | 0440 | 1475 | 340 1621 876
K- 6 2:1 | 230 | 100 6 | 0480 | 874 | 1088 0.862 3.95
K- 7 1:2 | 239 | 100 | 6 | 0453 | 866 | 1040 0.883 3.37
K- 8 1:2 | 312 | 100 6 | 0463 | 1015 | 739 1061 439
K- 9 1:2 | 403 | 100 | 6 | 0452 | 1217 | 502 1300 6.06
K-10 1:1 | 496 | 100 | 24 | 0489 | 1438 352 1589 838
K-11 1:1 | 244 | 100 6 | 0462 | 894 | 1016 0.894 343
K-12 2:1 | 484 | 43 | 6 | 0493 | 1432 | 368 1551 8.04
K-13 2:1 | 480 | 193 6 | 0462 | 1435 | 373 1539 7.93
K-14 1:1 | 490 | 42 | 6 | 0505 | 1433 | 367 1570 8.20
K-15 1:1 | 489 | 100 6 | 0448 | 1396 | 361 1567 8.17
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B-K-2  ERERIR X iR e
% g C 3 T ¢ 14+6"—0 | BFEMEE | ERNEL
[min] [X10¢ [g/em?]] X103 [—~] [~] [] (=] x102[—] | x102[—]

K-1 5 5.26 2.482 2.84 0.983 15.79 5.12 0.38
10 3.64 2.01 0.975 7.88 7.30 0.98
20 2.37 1.42 0.963 3.89 10.67 1.78
30 1.73 1.16 0.948 2.57 14.77 2.34
40 1.40 1.01 0.936 1.89 17.96 2.76
60 0.98 0.82 0.911 1.23 24.35 3.39
90 0.62 0.67 0.866 0.80 34.99 4.03
120 0.49 0.58 0.830 0.56 42.76 4.48
150 0.42 0.52 0.808 0.44 47.19 4.84
180 0.38 0.47 0.791 0.36 50.45 5.16
240 0.34 0.41 0.773 0.26 53.75 5.74
300 0.33 0.37 0.768 0.19 54.65 6.30
360 0.30 0.34 0.747 0.18 58.24 6.80
K-2 5 8.06 3.023 2.52 0.981 12.45 5.73 0.45
10 5.99 1.78 0.972 6.17 8.14 1.46
20 3.28 1.26 0.951 3.04 14.09 2.70
30 2.40 1.03 0.932 1.98 18.99 3.50
40 1.93 0.89 0.916 1.45 23.09 4.12
60 1.44 0.73 0.890 0.95 29.55 5.07
90 1.08 0.60 0.857 0.62 37.03 6.13
120 0.90 0.52 0.828 0.44 43.14 6.97
150 0.80 0.46 0.811 0.35 46.57 7.69
180 0.73 0.42 0.798 0.28 49.09 8.35
240 0.65 0.36 0.775 0.20 53.06 9.52
300 0.58 0.33 0.738 0.15 59.73 10.57
360 0.52 0.30 0.734 0.13 60.36 11.49
K4 5 12.89 5.048 2,57 0.981 11.80 5.62 0.72
10 10.04 1.81 0.975 6.43 7.44 1.79
20 6.36 1.28 0.960 3.17 11.50 3.27
30 4.74 1.05 0.945 2.08 14.98 4.29
40 4.07 0.91 0.936 1.54 17.96 5.10
60 3.35 0.74 0.922 1.02 21.57 6.47
90 2.74 0.61 0.905 0.68 25.81 8.15
120 2.36 0.52 0.892 0.49 29.09 9.57
150 2.12 0.47 0.880 0.38 31.70 10.82
180 1.99 0.43 0.872 0.33 33.61 11.97
240 1.67 0.37 0.853 0.24 37.84 14.01
300 1.44 0.33 0.828 0.19 43.12 15.75
360 1.27 0.30 0.810 0.16 46.73 17.26
K-9 5 4.18 2.252 2.56 0.973 12.65 7.86 0.49
10 2.67 1.81 0.958 6.25 12.06 1.20
20 1.57 1.28 0.929 3.03 19.78 2.06
30 1.23 1.04 0.909 1.98 24.74 2.62
40 1.07 0.90 0.895 1.45 28.25 3.10
60 0.83 0.74 0.867 0.96 34.75 3.88
90 0.63 0.60 0.828 0.60 43.15 4.77
120 0.51 0.52 0.796 0.44 49.46 5.46
150 0.44 0.47 0.770 0.33 54.26 6.04
180 0.38 0.43 0.741 0.27 59.21 6.56
240 0.28 0.37 0.677 0.18 68.88 7.39
300 0.22 0.33 0.626 0.15 75.34 8.01
360 0.18 0.30 0.575 0.12 80.87 8.52
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ey 0 c & T & 1+6'—0 | HHMEE | REEE
[min] [X104 [g/cm?]| X104 [—]| [—] [—] [—] x102 [—] | x102[—]

K-10 5 10.11 3.888 2.32 0.974 10.45 7.71 0.75
10 7.94 164 0.965 5.65 10.08 2.00

20 4.76 1.16 0.942 2.55 16.47 3.70

30 3.51 0.95 0.922 1.65 21.56 4.80

40 2.90 0.82 0.906 1.9 25.68 5.67

60 2.24 0.67 0.881 0.81 31.63 7.09

90 1.70 0.55 0.844 0.51 39.77 8.85

120 1.40 0.47 0.815 0.36 45.76 10.16

150 1.22 0.42 0.796 0.29 49.43 11.23

180 1.10 0.39 0.775 0.23 53.33 12.15

240 0.87 0.33 0.731 0.16 60.82 13.68

300 0.67 0.30 0.678 0.12 68.70 14.90

360 0.53 0.27 0.626 . 0.10 75.32 15.92

420 0.51 0.25 0.615 0.08 76.59 16.76

540 0.49 0.22 0.606 0.07 77.55 18.38

660 0.45 0.20 0.585 0.06 79.73 19.92

780 0.43 0.19 0.570 0.05 81.27 21.35

900 0.39 0.17 0.544 0.04 83.73 22.70

1020 0.38 0.16 0.536 0.04 84.39 23.96

1140 0.36 0.15 0.524 0.03 85.43 25.36

1260 0.35 0.15 0.517 0.03 86.02 26.36

1440 0.34 0.14 0.512 0.02 86.44 28.03

2l 5 4.36 3.14 0.984 19.33 4.86 0.32
- 10 3.01 2880 2.22 0.977 9.63 6.88 0.82
20 1.79 1.57 0.961 477 11.31 1.45

30 1.29 1.28 0.946 3.11 15.46 1.85

40 1.04 1.11 0.933 2.32 18.75 2.16

60 0.77 0.91 0.911 1.49 24.36 2.65

90 0.55 0.74 0.878 0.97 32.28 3.18

120 0.43 0.64 0.849 0.69 38.76 3.57

150 0.37 0.57 0.822 0.54 44.41 3.89

180 0.33 0.52 0.806 0.47 47 57 4.17

240 0.29 0.45 0.787 0.33 51.20 4.67

300 0.26 0.41 0.765 0.26 55.17 5.11

360 0.21 0.37 0.726 0.19 61.69 5.51
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B-K-5 EAL2:1orxoEE

AR 1 5K~ 0 B
R-K-3 SR D 5 HRHESEELE [RE& K-10]
0 K e Te ¢c 1+5<’-“50 it ﬁ ﬁtg. Eg
[min] [—1] x10° [—] [—] [—] (-] X102 [—]

5 1 3.89 2.32 0.974 10.45 7.71
10 1.64 0.965 5.65 10.03
20 1.16 0.942 2.55 16.47
30 0.95 0.922 1.65 21.56
40 0.82 0.906 1.22 25.68
60 0.67 0.881 0.81 31.63
90 0.55 0.844 0.51 39.77
120 0.47 0.815 0.36 45.76
150 0.42 0.796 0.29 49.43
180 0.39 0.775 0.23 53.33
240 0.33 0.731 0.16 60.82
300 0.30 0.678 0.12 68.70
360 0.27 0.626 0.10 75.32
420 0.25 0.615 0.08 76.59
540 0.22 0.606 0.07 77.55
660 0.20 0.585 0.06 79.73
780 0.19 0.570 0.05 81.27
900 0.17 0.544 0.04 83.73
1020 0.16 0.536 0.04 84.39
1140 0.15 0.524 0.03 85.43
1260 0.15 0.517 0.03 86.02
1440 0.14 0.512 0.02 86.44
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0 K &, To P 14+8L—de BB B K

[min] [-] X103 [—] [—] [—] [-] %102 [—]
5 1.5 1.73 3.48 0.987 23.90 3.83
10 2.46 0.983 11.91 5.14
20 1.74 0.973 5.91 8.00
30 1.42 0.963 3.89 10.65
40 1.23 9.955 2.91 12.85
60 1.00 0.943 1.89 16.18
90 0.82 0.926 1.25 20.66
120 0.71 0.916 0.93 24.56
150 0.64 0.898 0.74 27.42,
180 0.58 0.888 0.61 29.88
240 0.50 0.862 0.43 35.97
300 0.45 0.825 0.33 43.74
360 0.41 0.790 0.26 50.59
420 0.38 0.780 0.22 52.43
540 0.34 0.772 0.16 53.89
660 0.30 0.760 0.13 56.00
780 0.28 0.751 0.11 57.53
900 0.26 0.732 0.10 60.65
1020 0.24 0.713 0.07 63.68
1140 0.23 0.713 0.07 63.65
1260 0.22 0.707 0.06 64.57
1440 0.21 0.703 0.05 65.19
10 2 0.97 3.28 0.991 21.36 2.78
10 25 0.62 4.10 0.994 32.15 1.88
20 0.43 3.48 0.992 23,97 2.25
30 2.84 0.990 11.87 2.85
40 2.46 0.988 1192 3.66
60 2.01 0.984 7.88 4.86
90 1.64 0.980 2.24 5.84
120 1.42 0.975 3.93 7.44
150 1.27 0.971 3.14 8.31
180 1.16 0.969 2.63 8.86
240 1.00 0.961 1.92 11.14
300 0.90 0.950 1.53 14.14
360 0.82 0.938 1.26 17.42
420 0.76 0.935 1.07 18.16
540 0.67 0.932 0.85 18.90
660 0.61 0.927 0.69 20.18
780 0.56 0.924 0.59 21.03
900 0.52 0.916 0.50 23.06
1020 0.49 0.913 0.42 23.86
1140 0.46 0.909 0.38 24.94
1260 0.44 0.906 0.35 25.56
1440 0.41 0.894 0.31 28.52
40 4 0.24 3.28 0.993 21.44 2.19
60 2.68 0.991 14.22 2.67
90 2.18 0.988 9.38 3.55
120 1.89 0.985 7.02 4.48
150 1.69 0.983 5.61 5.00
180 1.54 0.982 4.67 5.45
240 1.36 0.977 3.59 6.70
300 1.20 0.971 2.81 8.41
360 1.09 0.964 291 10.38
420 1.01 0.961 1.96 11.14
540 0.89 0.961 1.51 11.36
660 0.81 0.960 1.25 11.62
780 0.74 0.951 1.03 13.88
900 0.69 0.951 0.91 13.87
1020 0.65 0.950 0.81 14.32
1140 0.61 0.947 0.71 15.17
1260 0.58 0.945 0.64 15.57
1440 0.55 0.943 0.57 16.08
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ZENbMNL, RNTIO & OIS THEED J, #RD, L E0978 215,

IOXSE L TAMBRRCOWTEMNLFH LIS E0—KT5LE0 £ HERDT
Fav b Lzt o E-K-7TCH 5,
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