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Abstract

Phenolic compounds are widly distributed materials in almost all the kinds of plant. They are well known to
cause astrigency, browning and nutrition inhibition in food material. Recently, the studies on phenloic com-
pound have been conducted to recover or identify these materials as an antioxidant, anticancer and inhibitor of
HIV(human immunodeficiency virus). Therefore, the phenolic compounds are necessary to remove or to re-
cover for the same reason above. In this study, three phenolic acids, which existed in plant materials commonly,
were conducted to analyze the adsorption dynamic phenomena. The experimental results for the adsorption velo-
city upon the single component adsorption showed that the p-coumaric acid had a fastest adsorption velocity,
followed gallic acid and ferulic acid. These results were caused by the different pore diffusivites of each ad-
sorbate that was different in shape and size. Langmuir, Freundlich, Redlich-Peterson and Singer-Yen models are
applied to explain the adsorption dynamics for these single component and the parameter for the single solutes
were obtained by a nonlinear optimization. It was found that Langmuir mode] was a best fitted model for these
phenolic acid which showed over 0.96 R-square value. On the other hand Freundlich and Redlich-Peterson
models were well adapted to ferulic acid but Singer-Yen model showed lower R-quare value than other models

and it was an unadaptable model for phenolic acids adsortption on activated carbon.
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Table 1. Operating conditions of gas chromatograph
for phenolic acid analysis

Items Conditions
Instrument Pye Unicam
Column SE-30 Packed glass

Detector Flame ionization detector

2°C/min
Column temp. 180°C (5 min) —— 240 (2 min)

Injection temp. 260°C
Detector temp. 270°C
Carrier gas N.
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Fig. 1. UV-visible scanning spectrum for pretreated ac-

tivated carbon.
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Fig. 2. Gas chromatogram of phenolic acids. 1. p-hy-
droxy benzoic acid, 2. p-coumaric acid, 3. gallic acid, 4.
ferulic acid.
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Fig. 3. Adsorption Kkinetics of p-coumaric acid on ac-
tivated carbon.
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Fig. 4. Adsorption kinetics of gallic acid on activated
carbon.
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Fig. 5. Adsorption kinetics of ferulic acid on activated
carbon.

39D 1,200 ppmd WE 12A7AA FHAS BE
7} st F2He mesopore29] atnto|n] 1 o]
T2 2o FERs A4 depte 35 mi
cropore 22| Eato] 3] o] FofA| = 3tkA|e] #A
o2 vehta glem FaAe] Frdsst 5% oy
2 Uehbe 24478 FAH Y] o2k ARre R
A st

Yy g
A 71A] #H =4t &4 F p-coumaric acid7} F338 ¥
o 714 el ol2A ;o8 £2F gallic acid,

180 ——
o 160 |- = e
2 g 140 |-
gE
€T 120 |-
E‘g 100 -
s S
+8 80
38
Q > | @ p-Coumaric acid
g g 60 ——— Langmuir
% s 40} o ;rpaundlich
S 20} — - sy

0 1 ! | ! 1

0 200 400 600 800 10001200
Equilibrium concentraion (mg/L)

Fig. 6. Adsorption isotherms of p-coumaric acid on ac-
tivated carbon.
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Fig. 7. Adsorption isotherms of gallic acid on activat-
ed carbon.
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Fig. 8. Adsorption isotherms of ferulic acid on ac-
tivated carbon.
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Table 2. Langmuir parameters of each phenolic acids
for adsorption

Correlation

3 (=qub) coefficient

p-Coumaric acid 3.993E-1 1.9233E-3 7.6797E4  0.9396
Gallic acid 3.451E-1 1.1557E-3 3.9883E4 0.9732
Ferulic acid 2.923E-1 1.1855E-3 3.4652E4  0.9033
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Henry2] ¥ 2|o] uj=x)qt 3t Fxe 5 F59
Aol A A olelE HEARA Y ST
A& AABIA T

ke L
q- =Ko n (2)

o714 K& n2 Ferundlich &3A|olw, Kl/m'e
Zbzh Aol Ay whee] Axy dUAE
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Table 3. Freundlich parameters of each phenolic acids
for adsorption

K, n Correlation

' coefficient
p-Coumaric acid 3.1526 1.8160 0.88163
Gallic acid 1.7325 1.5159 0.94646
Ferulic acid 1.6148 1.5537 0.90987




166 A EFE A 1A A3T (197)

Table 4. Redlich and Peterson parameters of each

phenolic acids for adsorption

Correlation
a b p coefficient

p-Coumaric acid 1.2753E+7 3.1520 0.5507 0.8816

Gallic acid 1.1767E+7 1.7325 0.6597 0.9464

Ferulic acid 1.0975E+6 1.6148 0.6436  0.9098
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Table 5. Singer and Yen parameters of each phenolic
acids for adsorption

K Correlation
n coefficient
p-Coumaric acid  5.5596 50.069 24990 0.8807
Gallic acid 49115 51.118 24990 0.8808
Ferulic acid 6.1464 43952 24990 09157
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