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Studies on Aqueous Extraction of Benzoic Acid
in Fixed Bed. No. 3

Makoto Taniguchi, Hideaki Sakai and Jihachiro Sugita

Abstract

The present writers continued the previous studies in which we had tried to test the extraction
of benzoic acid with water from benzoic acid-paraffin spheres in fixed bed, and studied further the
mechanism of solid-liquid extraction.

The spheres of ca. 0.65, 0.80 and 0.94 cm diameters and the packed bed of 70 cm height were
specially used in this test.

It became apparent that the accumulative fraction of extraction had higher values as the spheres
were smaller in this 70 cm bed.

Then, it was proved that the fraction of extraction had higher values in the bed ranging from
ca. 30 to 60 cm height.

The pore factor & slowly increased in the extraction time ranging 60 to 180 minutes and it
kept on a constant value-3.0 after 180 minutes.

This result seemed to have agreed with those of the previous studies.
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g & 2 | TARE | MR | SINNH | RIUER S TONE VIRRMR) FRE | Re
[cm] [°Cl fhr] [em] | [mé/min] i el [=]
S—1 0.652 302 7 70.2 98.4 0.462 511 10.66
S—2 0.797 29.7 7 714 975 0.478 527 12.70
53 0.942 297 7 717 99.0 0.501 501 15.25

129, 131x10tem/sec & L, (2@ —EOMMEIEL Ui, HMHIREL 30°C, hbHIFR Ry
7hr, FHEEBEH 0cm T—F L Lz, Shick 1705 Re oMLK 10.7~153 TH 5,
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HHEOWENLBELYROIMHERLYERTOTH LS, COERCH VT, #1, 2#H
E R E R IR, B Y — BRI 1/200N 03 0% e, HIEC G cEEhE
B o AR R EIR D S ec b DOF A, Lo L7 RES, 10, 20cm D54E
DOFEHRHHE S b ce Tk, KEFHBEEIVNITE UHEEENRE L L E D, BAHIL
EixHCT, ZoORBEROREYED,

L. = B & 2

HEFEBRESICOWT, BE70cm TORBERREE 5 L OEEMER % 114 TH X &

FECEMHERCOWTER L b D, % S—2 BT T0cm COMBMBE [%]

S22 L, 2 ha R , ®-8-2 0
# RL, ThuaRT5&8, B eI \ s o

I35, [min] 1

—J%, B 10, 20, 30, 40, 50, 60 cm T 15 0.94 0.64 0.70
T I . . 30 1.87 145 141
OFEMERG, HEBOBGRLE, FREEHA. 5 - giw -
B 30~35 4 & COBMBEEED LT 60 3.09 2.58 2.29
I - 7O C, SERBIAEE 156 0 ¥ TOHMM 90 3.96 3.42 291
WEEROLDCLTHRE L, B-S3ic ii 22 & o
ALTHD IO, G0 FHEC V¥ - - s &
Tl 40 OFHEIE L FBE O RINTIEHE 240 6.76 6.11 4.32
e B &b, BET0em TEDS Lk 300 7.60 6.89 537
360 8.35 s -

i 14 8 e N7 A VL e ° " -
BB 15 o TOFHREX T ry L, 2 0 50 s -
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Ik, BS2CFEATHL K, KEREFF-S-2 OfhHIsf 15 7 O Al K 5K
Ve CHINHEEDCEREDOREC L ZL D LB bhA DT, & OEx A\ TEEE O KEEB/E 15
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MLIDZ &L, BE40cm T, BEOEWE XIEE, BEX (C—C) 2N winbilh
RIFE T TH 50, BEE (C—C) s, FAKOEIRIET & b 7 5 TR K
SHFRRT L bDE, BENEHL Ko TUHERID LAKRE /Lo T 5D Tikig\W
EHEREINRD, NEE40cm LI, SLWRENLET 2O CHEIREENEVWTET
BEOE kb EMBEERITR-TLbb0LEbhs,

EB S-3 OHHIE, HEVEECE LR SMEROEEAL R VLA, TDZ LT,
FIENKRE e b L BB LIRE ), EAROEAPREO NI CHEG LD LDk d

1edTH 5,

2. EpBARCLBEEREEROR L
B, 28 e RIS T, BRI X % 3R B HE ST X2 BT, @ B3 4

& S—4 LN X BB ERE AR

—— o Dx105 | Cx102| Cx10¢ | £x102 | = ¢ |1+or—g| HEM | ZHIL
[min] [cm?/sec]| [g/em?] | [g/cm3] | [—] [—] [—] [—] -] [—]

S—1 15 1036 | 0423 | 2075 | 185 | 169 | 0974 | 557 | 747 | o094
30 13.63 119 | 0957 | 275 | 1238 | 187

45 1075 098 | 0943 | 179 | 1611 | 256

60 8.74 084 | 0930 | 133 | 1966 | 3.09

90 6.67 069 | 0906 | 087 | 2558 | 39

120 5.60 060 | 0890 | 065 | 2045 | 466

150 490 053 | 0874 | 051 | 3320 | 527

180 447 049 | 0862 | 040 | 3594 | 581

240 3.84 042 | 0840 | 030 | 4066 | 676

300 343 038 | 0830 | 024 | 4275 | 760

360 3.10 035 | 0806 | 020 | 4750 | 835

420 2.82 032 | 0793 | 017 | 50.15 | 9.04

53 15 1023 | 0415 | 1482 | 086 | 245 | 0982 | 197 | 541 | 070
30 9.92 174 | 0971 | 575 | 638 | 141

45 7.30 142 | 0960 | 38 | 1139 | 1.90

60 6.00 123 | 0952 | 289 | 1378 | 229

90 405 100 | 0929 | 187 | 1977 | 291

120 3.80 087 | 0922 | 138 | 2160 | 339

150 3.30 078 | 0910 | 110 | 2460 s

180 2.93 071 | 0900 | 084 | 2718 | 4.18

240 248 061 | 0871 | 067 | 3386 | 482

300 2.23 055 | 0870 | 054 | 3410 | 537

360 2.05 050 | 0860 | 044 | 3638 —

420 192 046 | 0851 | 037 | 3836 | 634
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ZORSANPLHALM XS, FECXAFEEMBRLY, AUEMRNCX 55 H
BRI 2 REREE - L XE L 2HROBR LA TH 5,

FeBoh e BEMHERORIE S, FHRMEEOEYERL T, H£ 1, 2WEFRRHFET
ZTEINBOR P2 — 36 U oM FLEREL ¢ IR BUA HIE L, MiEFHE A KRFEC RS W TEREFAT
X 5T 57,

3. rBECKDIBINEZDEER

£ MHIEFHROFERIL, TN THR-SBTBT 7o, = OfER» b KK RIS O\ TORE

% S5 EMMEHTRIC X B iR E K

BT B 0 K £x102 Te Pe 14+0i—0, | & 5 5 E
[min] (-] (=] (=] (=] (-] X102 [—]
S—1 45 15 0.820 1.46 0.973 4.16 7.98
45 20 0.457 1.95 0.984 747 4.67
60 1.69 0.982 5.67 5.28
90 1.38 0.974 3.71 7.53
120 119 0.970 2.79 8.72
150 1.07 0.962 2.23 11.05
180 0.97 0.962 1.82 11.09
240 0.84 0.955 1.36 12.88
300 0.76 0.950 1.10 14.21
360 0.69 0.944 0.91 15.74
420 0.64 0.939 0.78 17.12
45 25 0.295 244 0.990 11.78 2.86
60 2.11 0.987 8.72 3.90
60 3.0 0.205 2.53 0.991 12.69 2.67
90 2.07 0.988 8.48 3.64
120 179 0.985 6.31 4.51
150 1.60 0.983 5.02 5.12
180 1.46 0.982 4.21 5.44
240 1.27 0.979 3.17 6.04
300 1.13 0.976 2.17 7.04
360 1.04 0.974 2.07 7.73
420 0.96 0.971 1.76 8.33
90 4.0 0.115 2.76 0.993 15.02 2.06
120 2.39 0.992 11.26 2.57
150 5.0 0.074 2.67 0.994 14.22 1.85
180 2.44 0.993 11.82 2.08
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2 sr_ =L 4
d}é‘%ﬁ%%‘ 0 l K SX]»O \ Te gbc 1+0(7 dc uf ﬁi ﬁg E
[min] [—1] [—] [=] [—] [—] X102 [—]
S—2 60 1.5 0.382 ] 1.84 0.978 6.68 6.58
60 22 0.177 ‘ 270 0.990 14.39 312
60 2.0 0.215 2.45 0.986 11.83 4.07
90 2.00 0.981 7.84 5.90
120 1.74 0.980 5.96 6.13
150 1.55 0.975 471 7.30
180 1.42 0.972 39 8.16
240 123 0.967 293 9.50
300 1.10 0.964 2.34 10.54
360 k 1.00 0.961 1.92 11.37
420 0.93 0.957 1.64 12.39
60 25 0.137 3.07 0.993 18.66 223
90 2.51 0.986 12.34 4.10
120 2.17 0.985 9.27 4.39
90 3.0 0.095 3.01 0.991 17.82 2.71
120 2.60 0.990 13.41 2.85
150 2.33 0.989 10.79 331
180 212 0.987 8.89 3.99
240 1.84 0.984 6.65 4.80
300 1.65 0.983 5.35 515
360 1.50 0.981 443 5.50
420 1.39 0.981 3.79 573
180 35 0.039 248 0.995 12.20 1.62
240 2415 0.993 9.19 2.01
300 1.92 0.993 7.31 2.95
360 1.75 0.992 6.10 245
5 IR BT/
- : ¢
=0
4 — 099 4 1.00
r'\ T - ¢lc
@ $ 2
3 098 3 L3
8 l ‘ =
2 — l— 097 ] 2
/ 0.96 7 0
0 /20 240 360 480 0 /20 240 760 480
—> @ (min) —— & (/nin)
B S—5 O~&, ¢. (5 S-1) S—6 O~k ¢o (£ S-3)



BHEBC BT 2 REBHOKEH #H3H 59

MR FNEEFFREEO—FT 2 & &0 e [HXHIE & FHELFETERD, EbLIORDE K
CRHET D ¢ DA RD T, AHhHBECH LT ey P LR BE-S5, 6 CchH5, o
NS OEME, RERTEEH O THHEIC 2 TR E S s - 7243, 3l R 60 25 5
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D, [ CHHRRH 0=0~420 min CTiL, BIED ¢ (250967  TTALDERL, HER
G BRI OITT I L EE ote, TORBBREDDI VL DE EEREE L A Z O Tk
Wik Bbhs,
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FEE, HTEEEH 0cm OB ORHE IO, FEHRE A 0.65, 0.80, 094cm o 3 EIZH
fbxecHEBE T, B, MEOBEBEMIEE, ERbEGCTT2EE8rREL, oF
DI EDHB R,

1) 70cm REBEEC BT, BE40em R OMBRSMIC BN TEWER R L
7oo FRABREONIVWEEBEIRE b 5 MERE AR E D o1,

2) FBREOPIEEHMEENRE S, HBORE L A2 @ EMERBEVERETH
72,

3) BE70cm TOMABRI £ 1%, FEHO6Lecm OBAEL, H90% ecm 0BE5L, i
ThHER] 60 a5 & 26~3.0 DEOfiA & b, ¢=180min DIEIL—EME 3.0 % & -7z,
2O e fEREMLKCT—EMY EZEMTEL 2HO LT -3 L1,

4) BEHRIE /NG E, MANEBISI O BES IO RV 5 biclbhe,

5) BUBPRIEE O/ VR E, HANERARBGRENKRE <, R 0.64 cm T2\ Tikhh
HEER 7Thr % 1, ¢.=0990~0968 © X 5 &b L, —HREOKREVLH 0HMem 0L D
1, ¢.=0992~0978 # TZML Lz, BB, - OWRIC KT 5 ERCBEIBH D T3
WEZHCELSEHOBELET D, (FR4247 28 H, HAESIEERS JLR) ©T
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