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Table 1 The adsorption percentage( % ) of aniline on D72 Ca®* resin
lcaded with different ions”

Medium Na* Ag* Fe'* Zn?* Co?* Cu?*
Water 8.6 83 87 75 76 68
Ethanol 2.1 90 82 73 78 92
Ethyl acetate 2.6 85 78 71 71 88
Hexane 2.4 96 62 66 85 96

* Resin 0.1 g in 10 mL of 200 x 10™° aniline solution, T =298 K
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Fig. |  Adsorption of aniline, N-methylaniline and ¥, N-
dimethylaniline on D72 Cu®* resin from hexane( I' = 298 K)
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Table 2 The adsorption affinities of three anilines on D2 Cu®* resin
{T=298 K}

Medium Water Ethanol Ethyl acetate Hexane
Aniline 1.02 1.21 1.17 1.31
N -Methylaniline 0.52 0.65 0.55 0.61
N, N-Dimethylaniline 0.19 0.23 0.20 0624
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Fig. 2 Sorption of aniline on D72 Cu’* resin at various temperatiire
a) Water; b) Ethanol, ¢) Ethyl acetate, d) Hexane
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Table3 The Freundlich parameters of aniline sorption on D72 Cu**
resin and correlation coefficient r{ T = 299 K)

Table 4 Sorptien enthalpies of aniline on D72 Cu’* 1esin from water and
ethanol

Medium n K r Medium Water Ethanol

Water 0.73 0.682 0.997 q(mg/g) 15 20 25 40 60 80

Eihanol 0.63 3.32 0.995 — AH{kJ/mol) 18 15.8 14,1 153 144 13.2
Ethyl acetate 0.29 6.74 0.995

Hexane 0.42 13.15 0.998
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Fig. 3  Sorption rate of aniline on D72Cu’* resin from various
medium (0.6 g resin in 60 mL of 200 x 10~ * aniline solution; T =298
K}
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COORDINATION SORPTION OF AMINES ON SULPHONIC RESIN
IN Cu’** FORM FROM NONAQUEOUS SYSTEM

LI Jiazheng® , SHI Zuoging' , FAN Yunge'
(' State Key Laboratory of Functional Polymeric Materials for Adsorption and Separation ,
Institute of Polymer Chemistry, Nankai University, Tianjin  300071)
(* Institute of Polymer Science and Engineering . Hebei University of Technology, Tianjin  300130)

Abstract Some of the natural products are water unsolvable . For such products, it’s better that the sorption should
be carried out in nonagueous system. But common sorption resins are not effective in nonaqueous system, the simple
reason for which is that the sorption on common resins is mainly based on the hydrophobic interaction between the
resins and the adsorbate.So it is practically important to exploit resins which fit the nonaqueous system and study
their sorption behavior . In this paper, a serious of coordination sorption resins have been prepared by loading different
transition metal ions on the macroporous sulphenic resin, and the sorption of aniline, N-methyl aniline and ¥, N-
dimethyl aniline on sulphonic resin in Cu’‘ form from ethanol, ethyl acetate and hexane has been studied and
compared with that from water. The sulphonic resin in Cu’* form has the highest sorption capacity from hexane , and
has lower sorption capacities from ethanol, ethyl acetate and water sequentially .In all the media, the resin shows the
highest sorption affinity for aniline, moderate for N-methylaniline and the lowest for N, N-dimethylaniline. The
different sorption affinities for the three anilines are attributed to the different steric hindrance of different anilines
coordinating to Cu’* on the resin. The sorptive isotherms of the anilines from different media fit the Freundlich
equation, and the sorption enthalpies have been calculated . The sorption enthalpies of aniline from water and ethanol
are higher, but nearly zero from ethyl acetate and hexane . The difference of sorption enthalpies from different media
is attributed to the coordination of water to Cu’* on the resin and the different swelling ratio in various media. The
sorption rate of the anilines from water is the highest and decreases from ethanol, ethyl acetate and hexane
sequentially . The different sorption rates are also attributed to the different swelling ratio in different media. All these
conclusions will be useful for applying the coordination resin lo the sorptive separation of some water unsolvable
natural products.

Key words Coordination sorption, Sorption selectivity, Aniline, Sorption enthalpy



