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Preparation and channel structure of
Al-Cr-pillared montmorillonite

LIU Xiao-wen, ZHONG Gang, LIU Zhuang, MAO Xiao-xi

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Na-montmorillonite was used as starting material to obtain Al-Cr-montmorillonite. Al-Cr-pillared agent was
synthesized by ion-exchange method and Al-Cr-montmorillonite was prepared with wet technology. The effects of molar
ratio of Cr ion to Al ion and pH value on Al-Cr-montmorillonite were investigated. The results show that the (001) basal
spacing of Al-Cr-montmorillonite reaches 2.053 5 nm when Al-Cr-montmorillonite is synthesized under the condition of
2:1 molar ratio of Cr ion to Al ion and 100 mL 0.4 mol/L NaOH, the Cr-Al polyoxocations insert into the montmorillonite.
The basic structure of montmorillonite remains unchange, (Cr—O)gy, is detectable and (Cr—O)ry band is not found, and
Cr*" tends to adopt octahedral coordination instead of tetrahedral to enter into the layers of montmorillonite. The specific
area, average mesopore diameter and pore volume of Al-Cr-montmorillonite are 170.4 m*/g, 3.840 nm and 0.184 1 cm’/g,
respectively. Al-Cr-montmorillonite has larger specific area, relatively larger micropore diameter and smaller mesopore
diameter which is a useful adsorption and catalysis material.
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Table 1 Chemical compositions of Na-montmorillonite %

SiO, Al,O3 TFe CaO MgO
69.40 10.08 1.64 1.64 3.03
TiO, K,0 Na,O
2.06 0.19 2.24 9.72
100 mL 0.2 mol/L  CrCl;
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1.2.2
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(a) deoy=1.272 6 nm, ; (b) dioo1y=1.962 0 nm,
n(Cr)/n(AP)=6:0; (c) d(oo1=1.962 0 nm, n(Cr’)/n(AP")=5:1;
(d) d901y=2.053 5 nm, n(Cr"")/n(AP)=2:1; (e) d(o1;=1.988 5
nm, n(Cr)N(AI)=1:1; (f) dpon=1.970 8 nm,
n(CrYN(AP)=1:2; (g) digo1=1.953 3 nm, n(Cr)/n(Al)=1:5;
(h) digo1y=1.847 1 nm, n(Cr*")/n(AI’)=0:6

X
Fig.1 XRD patterns of pillared montmorillonite with

different molar ratios of Cr ion to Al ion
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Fig.2 Relationship between pH and V(NaOH) of

pillaring solution
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(@) doo1)=1.922 7 nm, V(NaOH)=60 mL; (b) d(p91)=1.970 7 nm,
V(NaOH)=80 mL; (c) dgo1y=2.053 5 nm, V(NaOH)=100 mL;
(d) doo1y=1.988 5 nm, V(NaOH)=120 mL; (e) dipo1=1.554 6 nm,
V(NaOH)=140 mL
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X
Fig.3 XRD patterns of Cr-Al-pillared montmorillonite with
different molar ratios of OH to (Al+Cr) ion
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Fig.4 IR of Na-montmorillonite and pillared montmorillonite
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Fig.5 Nitrogen adsorption-desorption isotherm of

montmorillonite and pillared montmorillonite

2
Table 2 Textural properties and mean platinum crystallite

diameters of samples indicated

d(OO 1 )/ SBET/ Vtotal/
nm (m>g™") (em*g") dynm

1.272 6 91.76 02047  3.854
1.847 1 1584 02140  3.852
2.0535 170.7  0.1841  3.840

19620 1741 0.1961  3.850
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