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Abstract

After food processing such as extraction or washing, the phytic phenolic compounds known as a nutrition
inhibitor or a biological active substance could be existed in the solvent or washing solution as multi-com-
ponent system. For the explanation of these competitive adsorption in the multi-component system, IAS
models based on parameters of Langmuir, Freundlich and Singer-Yen equation in single solute system were
adapted in this study. It was found that IAS-Langmuir and IAS-SY models (R*=0.96) were more useful
models than IAS-Freundlich model (R*=0.86). The degrees of adsorption uptake on activated carbon are
followed as the sequence of p-coumaric acid> ferulic acid> gallic acid. It was caused by the accessibility
between adsorbates and adsorbent, the mobility differences of each adsorbate in solvent and the molecular

sieve effect.
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Fig. 1. Adsorption isotherms of phenolic acid on activat-
ed carbon in bi-solute system. O: p-Coumaric acid, <:
Ferulic acid, A: Gallic aid, —: IAS-Langmuir, ---: 1AS-
Freundlich, —-—: IAS-SY
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Table 1. Correlation coefficients of each phenelic acid in bi-solute system

Combination of

Correlation coefficient of model equation

. Phenolic acid

solution IAS-Langmuir IAS-Freundlich IAS-SY

p-Coumaric acid 0.98 0.98 0.99

Gallic acid 0.99 0.90 0.99

. Gallic acid 0.97 0.96 0.95

Binary Ferulic acid 0.98 0.8 0.98

p-Coumaric acid 0.96 0.98 0.98

Ferulic acid 0.99 0.86 0.99

et al. (1995)°] phenol®} p-chlorophenol2 E/d k]
37 e Aol WE uiel o] B £2A
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o] 2 913 FatA] M 9] accessibility 7} g2}z
7oz Yztec).
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< Fig. 29 YA
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0.770]40.2 d&go| @Ekon ferulic acide] #-%
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Table 2. Correlation coefficients of each phenolic acid in tri-solute system

Combination of

Correlation coefficient of model equation

Phenolic acid

solution IAS-Langnuir IAS-Freundlich IAS-SY
p-Coumnaric acid 0.96 0.96 0.95

Ternary Gallic acid 0.77 0.78 0.80
Ferulic acid 0.92 0.76 0.84
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Fig. 2. Adsorption isotherms of phenolic acid on activat-
ed carbon in in tri-solute system. O: p-Coumaric acid,
<& Ferulic acid, A: Gallic aid, —: IAS-Langmuir, -
IAS-Freundlich, —-—: IAS-SY
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: specific surface area, cm*/g

a >

: equilibrium solution-phase concentration of the
solute adsorbed singly, moles/L

: equilibrium solution-phase concentration of the
solute in mixture, moles/L

Q N

: intial solution concentration before contact with
carbon, moles/L.

a

: solution-phase concentration in single solute
system which gives the same spreading pressure
as that of the mixture, moles/L

: Freundlich constant, L/g

: carbon dosage, g/L.

= 2 R

: total number of solutes in solution

nr : Freundlich constant, dimensionless

: equilibrium solid-phase concentration of the
solute adsorbed singly, moles/g

S=]

gn : equilibrium, solid-phase concentration of the
solute in mixture

q’ : corresponding q value of C', moles/g

qr : total solid-phase concentration of solutes, moles/g

g : constant of the modified Freundlich isotherm
model(Singer and Yen model), moles/g

R :ideal gas constant

T : absolute temperature, °K

z : adsorbed mole fraction of solute in the system,
dimensionless

m : spreading pressure, Kcal/cm’
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