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Scheme 1 The route to synthesis hyper-crosslinked resin modified by amino function groups
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Fig. 1 Mini column adsorption and desorption assay
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Table 1 Characterization of hyper cross-linked resin modified by amino groups
Average pore Surface area Micro volume Cumulative volume Weak basic ion exchange
Adsorbent
diameter (nm) (m?g~1) (em® g7')r<2 nm  of pores (em® g7!) capacity (mol g~!)

WIN-08 8.0 750 0. 1944 0. 4002 3.2

WIN-09 7.0 1050 0. 2153 0.4679 2.6

WJIN-10 4.2 1180 0. 3245 0. 5980 2.2
3 Ing, = InK, + 1/n Inc, (5)
2001 6 o 1/0, = 1/0Q, + 1/be, (6)
160} X¥ 0, AL EERAMGaf B M E (mg
| g71) b AR RE R 5 R A Z 19 4 R ) 69 5% 5,
g 0 WIN-08 Ky Fa n 3¢ Freundlich 9 Ff 5 I8 77 A2 4 42 £k &

o O WIN-09 5 S s .
> 80r AWIN-10 303 K, 3 7 # £ R Fl B M A 49 Langmuir Fe
D-201 . AE B e 4o 1n 2
20 XD_301 Freundlich 8 W48 5 2 A A 405 T & 2.
. Soac A2 R RV K AR T B4 T 0L
0 S0 100150 200250 300 Freundlich #= Langmuir @R 4% 7 42 3E /7 80 &,
ce (Mmg/L™)

100
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Ce (mg/L_l)

Fig. 2 Adsorption isotherm of TA at 303 K

200

a) Freundlich model fit of data; b) Langmuir model fit of data
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GAC 431 17% 26% 38% 20% 19% #2 42% ,
Lk P T R GG TR E S T 100 mg L' B,
g WIN-08 #4728 %% F 159.27 mg L',
¥ WIN-09 ,WJN-10,D-201 ,D-301 . XAD-7 #= GAC
5 & 15% 23% 46% 25% 22% F2 42% , B
RIS IR TR T o 4 A g WIN-08 =3¢
TRARZHOEMEE.

Table 2 The constant of Freundlich model and Langmuir model fit of adsorption data
Freundlich equation Langmuir equation
Adsorbent
n Ky R? Qn b R*
WJIN-08 2.01 16. 11 0. 981 274. 56 5.46 0. 988
WJIN-09 1. 83 10. 83 0.998 238.09 3.47 0.982
WJN-10 1.85 10. 04 0.991 212.22 3.10 0.997
D-201 3.32 21.46 0. 995 107.52 6.51 0.971
D-301 2.59 19.94 0.998 144.93 7.40 0.973
XAD-7 1.87 10. 45 0. 987 270.27 2.59 0. 995
GAC 2.05 9.58 0. 988 161.29 2.50 0. 986
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Ed
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BB An At T BL6Y R FRAK T WIN-08, ix T
VA SRR A BAAG AR B SR TG A 42 3 84 ) R

A P ILILE, Bt s b R AR e S E 0 LR IE
Be. 3B WIN-08 b 7 iR e B & T % T
A fIE -
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Table 3  Adsorption capacity of resin for TA at different equlibrioum

concentration

Adsorbent  Adsorbate

Adsorption capacity (mg g=")

¢, =50 mg L! ¢, =100 mg L!

WJN-08 112. 81 159. 27
WJN-09 93.03 134. 46
WJN-10 83.32 121.22
D201 TA 69. 72 85.91

D-301 90. 30 118. 01
XAD-7 91.02 123.33

GAC 64. 80 90. 86
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Fig. 3 FTIR spectra of WJN-08 before and after adsorption of TA
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Fig. 4 Adsorption isotherms of TA on WJN-08 at different

temperature
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Fig. 5  Determination of the isosteric enthalpy changes of TA

adsorbed on resin WJN-08

Table 4 Isosteric enthalpy of adsorption AH(kJ mol ! ) evaluated at

different adsorption capacities at temperature range 283 ~323 K

AH (kJ mol 1)
Adsorbent
q=30mgg™' ¢=40mgg™' ¢ =50mgg”"'
WIN-08 20. 49 22.05 22.62

2.5 BWMHAFHR

R 3 Ay 52 HF 50 T A R U R R AR PR R ) B
R Mk R W&, B 303 K, # g
WIN-08 s 37 82 69 R W 3 /7 5w 2 LA 6.
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Fig. 6  Influence of contact time on TA removal by

different resin

Table 5 Kinetic parameter of resin WJN-08 adsorption of TA at 303 K

Parameters of pseudo-first-order equation

Parameters of pseudo-second-order equation

Adsorbent
K. Intercept R? K, Intercept R?
WJN-08 0.0012 -0.0731 0. 981 0. 0022 0. 0321 0. 987
a i :
100f i 2.6 5 E A RS A B BT R L
80F g RS L 89 3h A R - K 5
= oof ; 5B % 303 K, 4 WIN-08 538 5 g2 49 3 2 /s
2 .l F AR F ik AL &4 T (a) ~ (b).
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Fig. 7 Mini-column adsorption curves of TA on resin WJN-08
a) Adsorption; b) Desorption
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ADSORPTION OF TANNIC ACID BY HYPER-CROSSLINKED
RESIN MODIFIED BY AMINO FUNCTION GROUPS

WANG Jinnan'*>  ZHOU Yang'® LI Aimin'® XU Li'"® XU Ling'?
(" State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment ,
Nanjing University, Nanjing 210093 )

(* Research Center of Organic Toxic Substance Control and Resource reuse of Jiangsu Province, Nanjing 210038)

Abstract Tannic acid (TA) as a typical natural organic acid of high solubility and medium molecular
weight,was used to study the adsorption act and mechanism on a new hyper-crosslinked resin modified by
amino function groups WJN-08. The adsorption isotherm data indicates that the equllibrium adsorption capacity
of WJN-08 for TA is 15% higher than that of other commercial adsorbents. Moreover, the static adsorption
assay indicates that the adsorption capacity for TA is related to the pore structure and the amounts of amino
function groups of resin. The FTIR spectra of WJN-08 before and after adsorption of TA indicate that both “nr-
" conjugation and electric attraction are the adsorption force during the adsorption process. The adsorption
enthalpy changes AH of TA by WIN-08 is in a range from 20 to 22 kJ mol ~' ,which exhibit the adsorption is a
chemical and endothermic process. Batch kinetic studies indicate that the adsorption of TA on WJN-08 can be
fitted by the membrane and intra-particle diffusion model. In particular, excellent adsorption and de-sorption
performance of WJN-08 for TA is shown in dynamic column assay. The break though adsorption capacity is
19.56 mg g~ ' and saturation adsorption capacity is 22. 43 mg g~ respectivey,and the desorption rate of TA
on WJN-08 is more than 98% .

Keywords Resin modified by amino function groups, Tannic acid, Adsorption, Mechanism





