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Effect of phenanthroline on adsorption performance
of montmorillonite

YE Ling and ZHANG Jing-yang
(College of Material Science and Engineering, Huaqgiao University, Quanzhou 362021, China)

Abstract: The study aims at improving the adsorption performance of montmorillonite for relatively large
molecules. Making use of the property that phenanthroline can form coordination compounds by reacting with
the transitional metal cations, the authors modified montmorillonite by using two different methods. The effect
of the formation forms of coordination compounds on the structure and the absorption performance of modified
montmorillonite were studied by measuring its decolorization performance for dye and analyzing its X-ray diffrac-
tion. In this paper, the thermal stability of modified montmorillonite was investigated too. The results show
that the interlayer spacing of montmorillonite can be further enhanced through the reaction of montmorillonite
containing transitional metal cations with phenanthroline to reach over 1.76nm. It is shown that the two-step
synthetic method, by which metal cations are introduced into the interlayer of montmorillonite and then the co-
ordination compounds are in-situ synthesized, has a better effect. In addition, modified montmorillonite shows a
fairly good thermal stability up to 400C .
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Table 1 Effect of phenanthroline on adsorption performance

of montmorillonite

Na-M  Ni-M  CoM Na-M® Ni-M* Co-M"

A 0.693 0.714 0.701 0.688 0.163 0.114
n % 6.98 4.16 5.91 7.65 78.1 84.7

*

2004 2

Ni#* Co®*
Ni phen , 2*
Xiao Dongrong et al. 2004
Li Yangguang er al. 2002

Co phen 5 2"
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Table 2 Adsorption performance of modified montmorillonite

after calcination at different temperatures

C 110 300 400 500 600

A 0.012 0.318 0.618 0.715 0.736
n % 98.4 57.3 17.1 4.02 1.21
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Fig. 4 XRD patterns of modified montmorillonite after

calcination at different temperatures
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