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Abstract

The absorption and desorption properties of phytic acid on anion exchange resin were investigated
through static and dynamic experiments. The results showed that D201 resin had the best exchange
adsorption performance among all tested resins. The static absorption capacity of D201 resin reached
94.54 mg/g when the pH value of phytic acid solution was adjusted to 2.2, and sodium hydroxide
solution of 1. 5 mol/L was beneficial to desorption. The absorption behavior of D201 resin for phytic acid
obeyed the Freundlich adsorption isotherm equation, indicating that the absorption can be performed
under normal temperature. The absorption kinetic data complied with Lagergren pseudo-first-order rate
equation. The apparent adsorption rate k& has a negative correlation with the initial concentration of phytic
acid and has a positive correlation with temperature. As far as the dynamic absorption and desorption of
phytic acid on D201 resin was concerned, the effects of chromatography column diameter, sample
concentration, sample flowing velocity and eluant flowing velocity were notably observed.
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Tab.1 Types and characteristics of ion exchange resins

BRI S )R] EIKE/ % T REFEA I

201 x4 R 0 Z 4w BRI ITURL LI LI 50 ~60 —N* (CH;), c-!
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Fig. 1  Effects of pH value on absorption and desorption of phytic acid
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Fig.2 Effects of eluant type and concentration on phytic acid
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Fig.3 Isothermal curves of adsorption for

phytic acid on D201 resin
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Tab.2 Adsorption isotherm equations for phytic acid

on D201 resin

MR/ C P& TR n R
10 Q. =497.4C%77 4.608 0.988 10
30 Q, =522.8¢%21° 4.634 0.979 10
50 Q, =475.8¢%%3 4.659 0. 986 35

2.1.5 BBl

H1 & 4a FIE 4 TR, AN [A] S50 T BOAR R 7E I
AT SUI R AT 5 bR Ay W0 RS SE J3E, 7E 120 min B % B
HRIKF 85% ~98% , 2 LN Fhf £ it Fo i) 14 32 < v 44
K, IR I 240 min J5 28 WL B 28 s T 5
Eo MK 4a MK 4e F0PER Lagergren — G R
JrREH AT A A R ULIE 4b B 4d R 3,
PG B A DGR MOCE R 3 0. 94, 3R WIS
FRfE D201 A5 LIk BE A5 & — gl o or i, ik
VLR o 3 43 B e 5 AP AR 2 Jo ok 32 22 B AH DG 5C
S R A R MR AEWFFE D201
AR XS B K A TR 1 B R A R Pt A R

®3 AEEMET D201 3 EEKIRM NS FEHE

Tab.3 Adsorption kinetic equations for phytic

acid on D201 resin under different conditions

SR HH WA k/min ! R?
2 —In(1-F) =0.03 0.03000 0.944 50
L e EL Yk R
Rl 6 -In(1-F)=0.0189: 0.01890 0.98544
/mg+mL !
10 -In(1-F)=0.01446: 0.01446 0.98268
10 —In(1-F) =0.017t 0.01700 0.973 52
R/ C 30 —In(1-F)=0.0189%  0.01890 0.98544

50 -In(1-F)=0.0231: 0.02310 0.958 54

TR Lagergren —RHERTE, -In(1 -F) =kt , kH
T IR EEGF = Q,/7Q, 18T ¢ it 20 By FfE 43

2.2 SR 5ER
2.2.1 AR B R B 5
FERE E WA R 50T MM AE R d N
16 mm Al 10 mm AY)Z AL P G5B AR T35 4 980 mL
1920 mL( & 5) , 115345 25 25 553 910 98 mg/mL
192 mg/mL, Z5HRFH, FHA D201 WG EHA
16 mm JZHTHE PSR BASCRZE 0L F H A% 10 mm,
2.2.2 LRV TS O VA AR i 2 R 1) 5 el
MK 6a A LA H, B A 1 mL/min Fl
2 mL/minf 1) 2832 AR B4 51 58 350 mL F1 220 mL,
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Fig.5 Effect of chromatography column diameter on

adsorption of phytic acid on D201 resin
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Fig.6 Effect of flowing velocity and concentration on adsorption of phytic acid on D201 resin
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