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Quaternary Ammonium Salts Intercalated Montmorillonite for Removal
of Chattonella Marina

WU Ting YAN Xin-Ya CAI Xiang TAN Sao-Zao YANG Wei-Dong”
(College of Life Science and Technology, Jinan University, Guangzhou 510632)

Abstract: Five quaternary ammonium salts were intercalated into montmorillonite (MMT) and the structures of
organo-montmorillonite (O-MMT) were characterized. And then the performance of O-MMT was studied for the
removal of Chinese typical HABs alga Chattonella marina. The results of FTIR, XRD and TGA show that the five
ammonium salts have successfully intercalated into MMT. The removal rate of Gemini tetradecyl
dimethylammonium ethyl bromide intercalated MMT(8 mg-L™) was 100 % in 24 h while that of unmodified MMT
was 5.64% under the same condition, suggesting that the capacity of modified MMT for the removal of
Chattonella marina is greatly enhanced. Furthermore, the removal effect is closely related to the molecular
structure of the ammonium salts. With the same functional group, the removal efficiency of MMT modified by
aliphatic quaternary ammonium salt with chain length of 14 is the highest(67.03% in 24 h); however, when the
chain length is equal, the efficiency of MMT modified by quaternary ammonium salt with pyridine group is
33.62% in 24 h and increases with the extension of the time, which is higher than that of aliphatic quaternary
ammonium salt. After 72 h soaking, the apparent intercalation ratio of O-MMT decreases from 71.9% to 69.6%,
indicating a very slow release rate of ammonium salts of O-MMT in water. These findings suggest that the O-MMT

is a potential algaecide with high effectiveness and environment safety.
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Fig.1 FTIR spectra of Na-MMT, T-MMT, G-MMT,
D-MMT, H-MMT and HDP-MMT
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Fig.2 XRD patterns of Na-MMT, T-MMT, G-MMT,
D-MMT, H-MMT and HDP-MMT
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Table 1 Structure and property parameters for Na-MMT, D-MMT, T-MMT,
H-MMT, HDP-MMT and G-MMT

Sample t/C w /! % dor / nm
Na-MMT — — 1.44
D-MMT 236 31.6 2.26
T-MMT 221 31.9 2.74
H-MMT 238 31.3 2.70
HDP-MMT 239 29.5 2.54
G-MMT 241 28.1 2.37

Note: w is mass loss of quaternary ammonium salt at 200~500 °C; ¢ is temperatures at 5% mass loss rate; and dyy is basal

spacing of samples by XRD
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Fig.3 TGA curves of Na-MMT, D-MMT, T-MMT,
H-MMT, HDP-MMT and G-MMT
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Table 2 Changes in LR. of G-MMT with soaking

Sample Intensity(first peak) LR./ %
Na-MMT 1614 —
G-MMT 4131 71.9

G/-MMT(72 h) 3695 69.6
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