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Fig. 1  Cross — sectional model of the montmorillonite layered
silicate platelet. This arrangement of atoms, called a smectite
structure, consists of two inward — facing layers of silicate tetrahe-
dra (light blue) that flank a layer of alumina octahedra ( dark
blue)
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Table 1 Common modifiers
Type of modifier On behalf of the reagent Typical structure Reference
Coupling agent Silane coupling agent R - SiX; (X - the hydrolytic group, R - the hydrophobic group) [24]
Anionic surfactant Carboxylic acid salt R - COOH(M - the metal ion, R - the alkyl group) [25]
Cationic surfactant Quaternary ammonium salt R, = N"X" ( R - the alkyl group, X - the anion) [26]
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and x 10. 0 k magnifification respectively
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Table 2 Application of bentonite — based composites in wastewater treatment

The adsorption

Adsorption capacity (mg/g) Equation of

Adsorbent Adsorbate condition or adsorption rate (% ) the isotherm Reference
. T=30C, .
PVA/PCMC/GO/Bentonite MB =10 172.14 mg/g Langmuir [44]
pH =
T=45C,
pH=6, .
CMC/kC/AMMT MB 98% Langmuir [45]
n =50 rpm,
t =180 min
MrGO Ni? pH =7 178 mg/g Langmuir [42]
MrGO RhB pH=7 625 mg/g Langmuir
MMT/GO MB t=5 min 641.1 mg/g Langmuir [46]
. . R t =90 min, .
Ammonium — pillared montmorillonite/Fe; 0, Cs”* T =80 °C 27.5 mg/g Langmuir [47]
Magnetic bentonite Ph** pH =3, 80.40 mg/g Langmuir [48]
gnetie be ’ t =90 min,T =40 C : 8 g
Bentonite/ thiourea — formaldehyde Ph** pH =4 13.38 mg/g Langmuir [49]
Mn’ pH=4 18.81 mg/g
Cr* pH =2 4.20 mg/g
P(AO) - g-CTS/BT U(Vvl) PH=8, 49.09 mg Le i [50]
g (=60 min .09 mg/g angmuir
. . - t =40 min .
Hydroxyapatite/bentonite Cd 134.28 mg/g Langmuir [51]

T=80C
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Advances in Application of ( Bentonite — based) Composites in Wastewater
Treatment
MIAO Yiheng', CAO Yijun'?, PENG Weijun’, CHANG Luping >, WANG Wei'

1. Henan Institute of Resources and Materials Industry Technology, Zhengzhou University , Zhengzhou 450001 , Henan, China;
2. School of Chemical Engineering, Zhengzhou University , Zhengzhou 450001, Henan, China

Abstract ;. Bentonite is widely used in industrial wastewater treatment because of its large reserves, wide distribution and
excellent physical and chemical properties. However, natural bentonite and modified bentonite are directly used as adsor-
bents, which have such defects as small adsorption capacity and difficult solid — liquid separation. In order to make up
for these defects, (bentonite — based) composites have been prepared from bentonite or modified bentonite and applied
to wastewater treatment in recent years. In this paper, the preparation methods of modified bentonite and ( bentonite -
based) composite materials, their application in inorganic and organic wastewater treatment and the research progress of
cyclic regeneration are reviewed. The aim is to provide a new and efficient ( bentonite — based) composite material and
its application in wastewater treatment.

Key words: bentonite; composite materials; wastewater treatment; recycling
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