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Abstract

Phenolic acids are regarded as harmful materials in foed and cnvironment
science. But recently, regarded as useful materials by their characteristics
which bind metal ions and have pharmaceutical effect. It was necessary to
remove or recover phenolic acids from solution containing phenolic acids.
Continuous fixed-bed adsorption was adapted in order to scparate phenolic acids
from diluted solution and the breakthrough curve was predicted by nonlinear
curve fitting method. The larger bed length showed the longer breakpoint time
and the slow mass transfer coefficient. Ferulic acid among the phenolic acids
was passed through the breakpoint first and the sccond and third  were
p-coumaric acid and gallic acid. These orders were caused by not only ionic
strength between adsrobent and adsorbate but also molecular weights.
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Fig. 2. Breakthrough curve fitting of p-coumnaric
acid/gallic acid on charcoal in bi-solutes system.,
O pCoumaricacid-7em A Gallic acid - 7Tom
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Fig. 4. Breakthrough curve fitting of p-coumaric
acid/ferulic acid on charcoal in bi-solutes system.
O p-Coumaric acid - 7cm < Fenllic acid - 7cm
®  p-Coumaric acid - 14cm @ Fenulic acid - 14cm
® p-Coumaric acid - 21cm € Ferulic acid - 21cm
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Fig. 3. Breakthrough curve fitting of gallic acid/
ferulic acid on charcoal in bi-solutes system.
A Gallic acid - F7em ¢ Fenulic acid - 7cm
& Gallicacid-149cm &  Fenulic acid - 14cm
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Fig. 5. Breakthrough curve fitting of p-coumaric

acid/galiic acid/ferulic acid on charcoal in tri-solutes
system.
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Table 1. Parameters of regression equation at various bed height in bi- and

tri-solute system:.

1/b
o v < .
Mixture i, = olic acid|Bed height Correlation
type a b coefficient
; 2. 77E-1/ 345K +0/ 0.87/
cm 1.82F-1 3.31E+0 0.93
p'c‘“f?/a“c y 9.57E-2/ 2.20E+0/ 0.87/
e e 8.73E-2 2.45E+0 0.98
Gallic acid
6.56E-2/ 3.32F-5/ 0.93/
2lcm
6.97E-2 6.83E-4 0.96
; 7.70E-1/ 2.40E+1/ 0.91/
em 9.20E-1 5.19E+1 0.97
Bimsolute | Gallic acid/ | 1.39E-4/ 8.02E-1/ 0.83/
SO e rulic acid ¢ 2.37E-2 1.83E+0 0.93
o1 3.30E-5/ 7.15E-1/ 0.84/
o 6.87E-5 9.70E-1 0.96
; 5.19E-1/ 4.33E+0/ 0.81/
“n 5.80E-1 4.81E+0 0.73
p_cou.;n/a“‘: y 4.4TE-1/ 4.72E+0/ 0.79/
aadar e 5 53E-1 5.19E+0 0.70
Ferulic acid
01 1.34E-1/ 2 54E+0/ 0.92/
cm 1.48E-1 2.58E+0 0.93
2.97E-1/ 3.45E+0/ 0.99/
Tem 1.56E-1/ 2.29E + 0/ 0.97/
3.28F-1 3.70E+0 0.97
,C 3
o 1.868-1/  4.28E+0/ | 0.73/
Tri-solute Galli a/ 1ldem 9.77E-1/ 3.90E+0/ 0.77/
AT adk 2.03E-1 4.18E+0 0.73
Ferulic acid
1.14E-1/ 3.37TE+0/ 0.63/
91em 8.08E-2/ 3.72E+0/ 0.45/
1.26E-1 3.34E+0 0.91




Table 2. Values of t1, break point and Kc calculated by regression eguation,

Value {min)

Overall mass

Mixture Phenolic Bed transfer coefficient
type acid height . Break point Kc Kc
! (C/Co=0.05) (C/Co=0.5) (C/Co=1)
roy |B:39ET1/ 268E-3/  BT0E5/  115E-T/
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_C .
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SO T 401E+2 254E-1 9.12E-6 2.39E-8
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pion | 210848/ A65E1/ 22286/ 45759/
‘M1 0IE+3  4.21E-1  3.96E-6  9.43E9
jen |5/19B+2/ 292E-20/ 2.18E+1/ 1.85E-8/
M 749E+1 2.03E-66  3.85E10  1.29E-7
Bi-solut Gallic acid/ Ldem 1.56E+3/ 1.31E+2/ 7.54E-7/ 6.13E-9/
7SO porulic acid 961E+2 3.92E+0  2.47E-6  1.00E-8
g1 | L6448/ 191 +2/  666E7/ 5.858-9/
1.19E+3  6.49E+1  1.09E-6 8.02E9
Jo |LTOE+1/ 3.91E-5/  T.80E4/ 5.64B-7/
1.36E+1  7.56E-6  1.30E-3  7.02E7
p_co‘f;“/a”c o | 338ET1/ 240B°5/  5.218-4/ 28487/
actds 1AM 5 19EY 1l 3.74E-6 1.13E-3  4.49E-7
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olem | LETEH2/  B.OOE-2/  2.33E-5/ 57458/
1.39E+2  6.70E-2  2.56E-5  6.87E-8
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_C a1
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72E+2  4.45E-2  6.73E6  9.55E-9
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