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ADSORPTION PERFORMANCE OF TANIN BASED-PHENOL RESIN
MODIFIED BY SALICYLIC ACID FOR CAFFEINE
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Abstract: Adsorption resin of tannin based-phenol was prepared from bayberry tannin and salicylic acid with

paraformaldehyde as crosslinker under the acid catalytic, and its adsorption performance for caffeine was

investigated. The experimental results showed that the adsorption resin has the best adsorption effect for

caffeine when the mass ratio of salicylic acid, paraformaldehyde and tannin is 5:2:5; the acidic environment is

propitious to its adsorption for caffeine; the adsorption capacity for caffeine increased with its increasing

concentration with the maximum adsorption capacity of 253.9 mg/g. The adsorption kinetic data showed that

the quasi-second-order kinetics model was preferable to characterize the adsorption behavior. The adsorption

thermodynamic data shows that the adsorption process accords with the Freudlich isothermal adsorption

equation, and is exothermic reaction, AG< 0, the reaction proceeds spontaneously.
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Fig.2 Preparation formula of tannin based phenolic resin
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Fig.3 Infrared spectrum of adsorption resin
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Fig. 4 Effect of dosage of salicylic acid on adsorption
properties of resin

2.3 DAMAE ] 39 FEE o At s R B 1 A B 52 1T

WO P19 PS8 X8 R PR P RE KD S ] S B
ARo HIEITTAN, BT RPN BB iR 22 /KA IR
AP BEAT et FERT LAl (R R fE o X E
THINIKR, 5I18E 7RI, A s PR b
(VAR E 1L PSRRI sl A o
Fiti o WO R AR P8R, R M B B o, (ELAE
FAABHTH L . IX I TR IR AT 1
PR BRAS 5i s W AR PR K I 5 5 OB B 1
W2, ILE @ IRBER, FEVER AL A
BRI FIEAR L e s, MR ARt



16 I RS 27 4R (E AR BT FR)

250
200

150 1

Qe(mg/g)

1001

0 1000 2000 3000 4000 5000 6000
Co(mg/L)
(A: JKBRRSE  B: Rt
P15 el ST e 2 5 B I R R 2 ) 5
Fig. 5 Effect of caffeine concentration on adsorption
capacity of adsorption resin
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Fig.7 adsorption kinetic curve of caffeine by tannin resin
modified by salicylic acid

3 ARG PR I AR B ATL B, AR v
—RANUE W B ) TR (20 (3D W)
JI AT S, AR R L

In(Q.~Q,) = Q. Kt (2)
t/Q, = 1/(KyQeH)+H/Q. 3)

AP QA W7 R B i (mg/g): Q
J2 I TRJ LIS 20 R B B (mg/g)s Ky AL B
B JEERE R (V) Ky 2HE RN 5 )2
HZRFE (g/mgh).

F 1 A (A 5 3R 250 R R B At g e [
F - R B S AR T BB ARAT T 0, ME 2]
W B 501 ) 27 E S A )t AR K A R e P P R Py i
B 88 T X el X1 PR AT o B B R Ay e
Pl
R IKARER I B EE A R, B ARG B o AN R Y R B 30

hESH
Table 1 Kinetic parameters of caffeine adsorption on tannin

modified phenolic resin modified by salicylic acid

AGx*107(kJ/mol) AS(J/mol'k)

. AH
(mg/g) (J/mol)

298K 308K 318K 298K 308K 318K

80  -13.62 -3.335 -3.285 -3.191
100 -12.10 -3.682 -3.502 -3.474 -2.825 -2.792 -2.713

120 -10.86 -2.409 -2.389 -2.323
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Table 2 Adsorption constant of caffeine by tannin resin

modified by salicylic acid
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Table 3 Enthalpy of adsorption of caffeine by tannic acid

modified phenolic resin

200 -
150 -
=
2 1001
S
500 -
0
0 500 1000 1500 2000 2500 3000
Ce(mg/L)
P18 K A I e . R Ty RS G RS Tl el A1 £
R B S50

Fig.8 Adsorption isotherms of caffeine on tannin modified

phenolic resin modified by salicylic acid
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Table 4 Thermodynamic data of adsorption of caffeine by

salicylic acid modified tannin based phenolic resin

AG*107(kJ/mol) AS(J/mol-k)

Q. AH

(mg/g) (kJ/mol)
298K 308K 318K 298K 308K 318K

80 -13.62 -3.335 -3.285 -3.191

100 -12.10  -3.682 -3.502 -3.474 -2.825 -2.792 -2.713

120 -10.86 -2.409 -2.389 -2.323
3 INE

P Y PR R B T 8 ak KA PR S P e A AR
B FO INHE R R RE KR . 2R
T FIAZARE B0 7 o b Ay 5022515, B ) R Wz B i
XoF W T R B R B e, PR R R, JRAEAS
RIS AE R AR GUHOT ol PRI P e B 4538 40 R

1) B 7 BEPGY R W BB I 22 1o /K 1 S v e
RS RS el R PR B R, A el R A
B, WEEERT N, H KRR 253.9 me/g;

2R IE S A SEAG M) T B gy P R B A T 0
WA AT PR W B

3 5 5 iy e B IR o o K1 S W B 85
PR R WIUE K5 ) AR R R S R R L
BEEAT DA MR B A 2 el 2 ) LR B T AR A
Freudlich %5 W B 7 72, W Bk R A I s
AG<0, JxMHKHEAT.

22 3T

(1]

(2]

[10]

(1]

[12]

[13]

[14]

[15]

5K o7 AN R 2R T, A A 2 W I ST B K
KBTI MR E,2005,41(6):157-162.
RN KE A5 W) 2 Wy 50 55 R 1% 3 SO
R AT A BERE, 2000,12(2): 161-170.
SRANG, AR RN A. B A8 e R B IR 1
Ji B AE b 7K Ak B A v e N (0. v
WR,2015,2(9):21-30.

SRITTV INVKEE. R0 AR RV B ATLEE FRIIF ).
JEIARME K224 4H,2006,28(4):6-11.
AN B AR B AL, A DA ] S SRR B T x)
La™" Pr'* N (¥ RS VE[D] 64 4 Jm A RS TR,
2001,40(2):269-273.

2 JE 5 R O 2R I A R R R S e B
IR LD PR R B 1R B AE 0] 79 BT R 27 2741,2009,
4(2):193-196.

BRI R R L TR T ok, AR B S B 5 A 5T
B4R THERE, 2010, 29(2): 293-298.

TR IR, 2 Al 2B % U R BT PR LD,
B TR TR, 2008,24(5):6-9.

R TURL, 2 2008 5 TR R, 2% oo el el 8T e 2 AT 5%
HERE[I] AL 5 ) TRE,2010,27(9):17-20.

e WG ST AR A (e A X S IR T R B/
X #%,2000,3(1):1-12.

] B A, OGS0 P A R AL R 4T A R ok
FRIF U] 8 L 2 B2 27 41,2001,3(1):95-98.

5K )5 A i R S S A ] Ak e L PR AR
B B [J]. PR T2 2% 41),2007(5):124-128.
TR TG B, A A B 2 g VR AR AR
WFFE[I]. 50 7 12+ 3R,2011,12(4):340-343.

FTE, S, T, o TR RS I Xl el R R %
R B BB I T[], A 2R A A 2 4R 2003,
24(10):1896-1901.

T AR T TR BT T B il B £ g 2
AFFSE1T]. B8 T A e 5 W i, 2003, 18(1):23-30.



