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2.1.2 1 PStCH,Cl, PStCH,- & CLt  PStCH,- Ur
1 PStCH,Cl PSiICH,- €- Clt  PSiCH,- Ur
Table 1 The Spedfic Area, Average Pore Width and Porosity of PStCH, A, PSt(CH,- €- CLt and PStCH, - Ur
[(m’eg” ") (A) [(em™ g™
PSiCH, Cl 27.31 239. 80 0.16
PSICH, - €~ CLut 38.47 367. 58 0.35
PSiCH, - Ur 323.60 64.31 0.52
1 , PStCH, - & (Lt 38.47m7g, PStCH, Cl
27.31 m7g ,  PSICH,— Ur 323. 60 m’/g, PSICH, - €- CLt
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2 Freundlich
Table 2 The Regression Equation for Freundlich Isotherms of TP onto the Two Resins from Aqueous Soultion
Adsorbents T/ K Regression equation n R
300 Ing=0.4139n C+ 2.2305 2.42 0. 988 8
PSt- CH,- €&~ CL 310 Ing=0.4334In C+2.2259 2.31 0. 994 5
320 Ing=0.4197ln C+ 2.7570 2.38 0.9955
300 Ing=0.2466In C+ 3.572 1  4.06 0. 994 6
PSt- CH,Ur 310 In ¢g= 0. 188 6ln C+ 4.008 5.30 0.999 3
320 In g= 0.258 4ln C+ 3.884 3.87 0. 998 5
7—=8 In C yVr o, 9—10. In C
yr , Clausius-Clapeyron :
In C= AH/(RT)+ K. (4)
: C (mg/L); T (K); R , AH (kY
mol) ; K 2 AH .
7.0 6.4r
6.8} 6.21
6.6} =140 mg/g 6.0 7=160 mg/g
L =1 5.81
gg_ 7=130 mg/g 56k q=150 mg/g
6.0F _ 5.4F
© 58t g-120mele O 521 g=140 mg/g
= 5.6F = 5.0r
: — 4.8r
5.4r 4.6+
5~2- 4.4_
5.0f 4.2
4.8F 4.0
4.67 3.8
4.4 1 1 1 1 J 3.§ 1 1 1 1 ]
3.10 3.15 3.20 3.25 3.30 3.35 100 315 3.20  3.25 330 3.35
1000/T 1000/T
9 PSiCH,-e- Clt 10 PStCH,- Ur
Fig. 9 Adsomption Isosters of TP by PStCH, - €- CLt Fig. 10 Adsorption Isosters o TP by PStCH,- Ur
Resin from AqueousI lzsloultion Resin from aqueous soultion
AG= - nRT (5)
:AG  Gibbs (kJ/mol); n Freudlich n; R
;T (K). AG N
AS= (AH- AG)/T (6)

AS.
3 PSi- (H,- &- Clt

3.

PSt- CH,Ur

Table 3 Thermodynamic Parameters of TP Adsorbed by PSt- CH,- €- CLt and PSt- CH,Ur from Aqueous Solution

d N AG (kJrmol ™) AS/(JK "emol ")
(mg g™ ) (KFmol™)) 305 310 K 320 K 300 K 310 K 320 K
120 5418 - 603 -59  -6.33 200. 1 194 189. 1
PSi- CH,— & Cli 130 56.42 - 603 -5095 -6.33 208.2  201.2 196. 1
140 5759 -6.03 -595 -6.33 212. 1 205 199. 8
140 60.41 - 10.12 - 13.65 -10.29 235. 1 238.9  220.9
PSt— (H,Ur 150 5700 - 10.12 - 13.65 -10.29 240 282  210.6
160 57.83 - 10.12 - 13.65 —10.29 226.5 230.6  212.9

3 (1) AG :

. PSt— CH2Ur
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PSt— CH,- &~ Clx , PSt— CH,Ur . ,
AG - 20~ 0kJ/mol R (2) MH R
) , 0. PSt- CH,Ur
PSt— CH,- &~ Clt , PSt— CH,Ur . ,
AH 50~ 62. 8 kJ mol R .(3) AS , ,
0, 0 )
2 2 07
, , 0. PSt
- CH2Ur PSt— CH2- & Clx , PSt— CH2Ur
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Synthesis and Adsorption Thermodynamics of Tea Polyphenols onto Two

Polymeric Adsorbents with Amide Groups

7HOU Yun"’, HU Li-ping , XU Man- cai'
(1. College of Chemistry and Chemical Engineering, Hunan Normal University, Changsha 41008 1, China; 2. Department of
Chemistry and Biological Science, Xiangnan Unwersity, Chenzhou 423000, China)

Abstract: Two polymeric adsorbents, PStCH>-& Clt and PSt CH=Ur, were synthesized from macroporous crosslinked
chloromethylated poly ( styrene-ce-divinylbenzene) . The adsorption isotherms of tea polyphernols onto the two polymeric
adsorbents from aqueous solution were measured and correlated to Freundlich adsorption equation. It was shown all of
the adsorption isotherms can be fitted to Freundlich adsorption equation well, and PStCH=-Ur has larger adsorption af-
finity than PS+ CH=& CLt. Isosteric adsorption enthalpies, Gibbs free energies and adsorption entropies were calculated,
and the results indicated that the adsorption were all spontaneous, absorbing heat and adsorption entropies increasing
processes of with physical characters, and the Gibbs free energies PSt CH-Ur was more negative than PSt CH-&CLt,
the isosteric adsorption enthalpies and adsorption entrpies of PSt CHx Ur were larger than those of PS+ CH-& ClLt.

Key words: polymeric adsorbents with amide groups; adsorption; tea Polyphenols( TP) ; thermodynamics
(FTHERE HLK)



