Bulletin of Mineralogy, Petobgy and Geochemitry
Vol.21 No. 4, 2002 Od.

BIAE, B RE, FRE, FAF

( ) \ 310014)

cHRT BEAE LT UMRAR SR IOR R AR L7 WK BCE B R, B A R4

% EERRKAGEETRHKEES MR, AREN AUERELTHE 2 AHEA T FAEXHA,
R#HETZ B RE AR A MAREE bR m R A E i 80 Rk EE SRS TR, Fi#AT
A L X, T T A B AR LA G R R AR R R FRA, TRE BN TAMK
o ALz A R EAERE LT MR, SRR T AL TR R G R M, A A L7 AR 6k AR R T
BET % A

D B L KA P AR SR

:578. 964 tA : 10072802 (2002) 04-0242 05

( pillared layered clays, PILCs)

1 BAK L0l & 5 R A

s ; 1.1
s Na~ K’ Ca™t )
, Al Zr Cr Ga Si Ti Fe
[1]
( smectites) , ,
) 1 nm
20 30 s
[1-4)
s , PILCs
[5~ 8] ,
) (>
s 0.7 nm), ;
: 200205 10 ,(8-26
: (201057)

(1970—), R s . E-mail: catalyss8@ yahoo. can. en.



243

z
7 350C
5 r A
E
2
= [ 500T
o
2
AL AW 600°C
[ (2] (13 QM lls~ 7 (18] \& st
/Zr Cr Ta Si Ti Fe ¥ 800°C
19 . . »,21 900
Ga™ Ni Mg Bi Be B Nb Mo Cu' ™™
1 1 L 1 1 J
s 5 10 15 20 2 30
Keggin [ Aln Degrees(26)
7 1 XRD
04( OH) % (H20) 12] ' o )
Fig 1 X-ray powder diffraction patterns for calcined form of Abpilhred
1.2 Zhejiang montmorilbnites fran the prigine Na-MMT
2
X 1.3
dwi, Ad o1
[25- 27]
, BET
R FCC 5
2
1 2
(WM) (M) ’
[22] H,SO; H;PO,
d oo 15
Ald; HF , PILCs
! oo Lewis  Buonsted s
. s ' -
Table 1 Basal spacings and surface areas of alumina pillared Friede: Crafts (2
montmorillonites, calcined at different temperature [3]
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500C 800°C 500C 80T
ATWN 177 1.73 230 219 2
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( ) > 1 Table 4 Structures and catalysis of alumina pillared
door Al 5 Si montmorillonites by surfactant modification
2
400 m /g N Al /C d i/ nm /mz‘g_ ! [ %
2
300 m /g , 25 2.01 o.5 —
ZrxAl S+Al GaAl 3%0 1.88 1041 -
550 — 234.9 62.3
’ ? 750 1.73 227.7 —
3839
, , Galameau (389
( flurohectorite, FH) , Si
3 . (PCHs),
Table 3 some structures and catalysis of days 1.4~ 2.2 mm
pillared with mixed ion system M41S
2
dg/mm  Jm g 470~ 750 m'/ g, ,
Ga Al 1.71~ 1.81 151~ 322 , ,’ , ’
La- Al 1. 64~ 2.54 198~ 426 s s
CeAl  1.46~2.56 122~ 431 , (Q")
Fe Al 1.26~ 1.86 93~ 237 NO . ’ ’ B
, . ( . TEOS)
Ce Al 1.53~ 1.76 164~ 181 . .
Pimavaia )
Ru Al 1.75 176 s
Zx Al 1.51~ 1.64 260~ 300 ( )
Cu-Al 1.7~ 1.8 109~ 159
Me- Al 17.4~ 17.9 40~ 173 , 1. 49nm( ) 2.34
Mr Al 1.81 106~ 141 — nm( ) ( 5) , BET 470~ 750
CaLaAl 1.45 175~ 299 - 2
M- Ce-Al(M m/g . PCHs
= Mo,Ni, Zr, 1.5~ 1.84 49~ 219 — Q+
Mg) ’
SwMr Al 1.54~ 1.82 119~ 204 —
SFAl 171~ 1.96 167~ 300 . PCHs (<1
StTi 3.26~ 3.66 325
StFe 5.70 600 - nm) ’
Si-Cr 4.65 43 — ’ : ’
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Table 5 Characteristics of porous day heterostructures(P (Hs) by gallery template synthesis

. pcH
¢ ( ) /nm

/nm

PCH( ) Q-

CisHa3N( CH3) 3" CeH 3NH, L5
GH;NH, 1.7
CyHy NH, 2.1
€, HxNH, 2.2

CyHy N(HH)* CioHo NH, 1.4

1.49
1.84
2.24
2.34
1.43
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Recent Advances in Preparation and Applications of Pillared Clay Materials

ZHOU Chur-hui, GE Zhong hua, LI Chur-sheng, LI Xiae-nian
( Zhgiang Provincial Key Laboraory ¢ H eterogeneous Catalysis , Zhgiang University of Technology, Hangzhou 310014, China)

Abstract: In present paper, the recent advances and present situation on preparations and applications of PILCs have
been summarized. Using layered clays, especially naturally abundant montmorillonite (MMT') as starting host, porous
pillared clay materials can be synthesized by intercalation of a variety of polyoxocation such as aluminum Keggion ions
[AL;04( OH) ] ™
demonstrated extersive possibility of applications in solid acidbased catalysis or oxidation-reduction catalysis. Through

and tetrameric [ Zr; (OH) 4] and silicon oglimers. As novel catalytic materials, the PILCs have

adjusting and optimizing the procedure during preparation, the structure, thermal stability and catalytic performance of
PILCs can be improved. It should be noted that recently using surfadant pretreated or acid-treated montmorillonite, the
pore structure and performances of PILCs are adjustable and controllable. Especially a new approach to designing porous
clay materials is based on the use of intercala ed quaternary ammonium cations and neutral amines as ce-surfactants to d+
rect the interlamellar hydrolysis and condensation polymerization of neutral inorganic precursor within the galleries of an
ionic lamellar solid. The resulting maerials have larger pore sizes bridging between supermicropore and mesopore. The
novel method affords a new prospect and diredion for design of pillared clay materials.
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