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Valverde et al. (2000) recently reported on the prep-
aration and characterization of Al-pillared smectites
modified with Ce and La. The purpose of this work
was to study the influence of Ce or La in Al-pillared
clays on the thermal and the hydrothermal stability of
these materials, previously not studied extensively. In
addition, the physicochemical properties of Al-pillared
clays modified with Ce or La were investigated using
two bentonifes.

The structure of these materials was studied by
X-ray diffraction. Isotherms were determined by N,
adsorption. Thermal stability was determined using
thermogravimetric (TG) measurements and ammonia-
TPD (temperature programmed desorption) was used
to obtain acidity data. In addition, the effect of heating
temperature on the untreated clay and derived pillared
clays was characterized using infrared spectroscopy.

We concluded that (1) Pillared clays modified with
Ce or La did not show any apparent structural changes
relative to the Al-pillared clays; (2) Pillared clays
modified with Ce and La had similar acid properties
to Al-pillared clays; (3) In contrast, the thermal and
hydrothermal stabilities of these materials were greater
than Al-pillared clays. However, Ce-pillared clay ap-
pears to be more effective than La-pillared clay in de-
laying the dehydroxylation of pillared clays with in-
creasing temperature; and (4) The intercalation of Ce
and La into Al-pillared clays improved thermal stabil-
ity, which may increase the utility of these materials
as catalysts.

We agree with Kloprogge et al. (2001) that there
are several papers reporting the preparation of ther-
mally stable pillared clays (McCauley, 1988; Sterte
1991a, 1991b, Booij et al., 1996a, 1996b) and we
thank them for bringing our attention to earlier papers
(Kloprogge et al., 1994; Kloprogge, 1998) suggesting
that ““the relatively low micropore volume can prob-
ably be explained by the incorporation of a relatively
large amount of Ce or La in the interlayer between the
pillars during the synthesis of the pillared clays where
initial REE/AI ratios of <1.8 were maintained” (Klo-
progge et al., 2001).
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However, although the general discussion on the in-
frared spectra based on early papers (Brydon and Ko-
dama, 1966; Teagarden er al., 1981; Goh and Huang,
1986; Occelli and Finseth, 1986; Kloprogge et al.,
1992, 1999; Michot et al., 1993; Chevalier et al.,
1994; Kloprogge and Frost, 1998, 1999) is exhaustive,
we have no way to verify and confirm the presence of
some of the bands with our present equipment, espe-
cially the stretching modes at ~3500 cm™!. This prob-
lem is attributed to the lack of sensitivity of our pre-
sent Fourier-transform infared device. This problem
will be resolved shortly with the acquisition of a new
system with a reaction chamber.

We thank Kloprogge et al. (2001) for their com-
ments.

REFERENCES

Booij, E., Kloprogge, J.T., and van Veen, JLAR. (1996a)
Large pore REE/AI pillared bentonites: Preparation, struc-
tural aspects and catalytic properties. Applied Clay Science,
11, 155-162.

Booij, E., Kloprogge, J.T., and van Veen, J.A.R. (1996b)
Preparation, structural characteristics and catalytic proper-
ties of large-pore rare earth element (Ce/La)/Al-pillared
smectites. Clays and Clay Minerals, 44, 774-782.

Brydon, J.E. and Kodama, H. (1966) The nature of aluminum
hydroxide-montmorillonite complexes. American Mineral-
ogist, 51, 875-889.

Chevalier, S., Franck, R., Suquet, H., Lambert, I.E, and Bar-
thomeuf, D. (1994) Al-pillared saponites. Part 1. FI-IR
studies. Journal of the Chemical Society, Faraday Trans-
actions, 90, 667-674.

Goh, TB. and Huang, PM. (1986) Influence of citric and
tannic acids on hydroxy-Al interlayering in montmorillon-
ite. Clays and Clay Minerals, 34, 37-44.

Kloprogge, J.T. (1998) Synthesis of smectites and porous pil-
lared clay catalysts: Review. Journal of Porous Materials,
5, 5-42.

Kloprogge, J.T. and Frost, R.L. (1998) The dehydroxylation
of basic aluminum sulfate: An infrared emission spectro-
scopic study. Thermochimica Acta, 320, 245-252.

Kloprogge, J.T. and Frost, R.L. (1999) Infrared emission
spectroscopy of Al-pillared beidellite. Applied Clay Sci-
ence, 15, 431-445.

Kloprogge, J.T., Geus, J.W., Jansen, J.B.H., and Seykens, D.
(1992) Thermal stability of basic aluminum sulfate. Ther-
mochimica Acta, 209, 265-276.

Kloprogge, I.T., Booij, E., Jansen, J.B.H., and Geus, J.W.
(1994) The effect of thermal treatment on the properties of

186


https://doi.org/10.1346/CCMN.2001.0490209

Vol. 49, No. 2, 2001

hydroxy-Al and hydroxy-Ga pillared montmorillonite and
beidellite. Clay Minerals, 29, 153-167.

Kloprogge, J.T., Fry, R., and Frost, R.L. (1999) An infrared
emission spectroscopic study of the thermal transformation
mechanisms in Al,;-pillared clay catalysts with and without
tetrahedral substitutions. Journal of Catalysis, 184, 157
171.

Kloprogge, J.T., van Veen, J.A.R., Booij, E., Frost, R.L.
(2001) Comments on “Enhanced thermal stability of Al-
pillared smectite modified with Ce and La” by J.L. Val-
verde, P. Caiiizares, M.R. Sun Kou, and C.B. Molina. Clays
and Clay Minerals, 49, 183—-185.

McCauley, J.R. (1988) Stable Intercalated clays and prepa-
ration method, International Patent Application PCT/US88/
00567.

Michot, L.J., Barres, O., Hegg, E.L., and Pinnavaia, T.J.
(1993) Cointercalation of Al,; polycations and nonionic
surfactants in montmorillonite clay. Langmuir, 9, 1794—
1800.

Occelli, M.L. and Finseth, D.H. (1986) Preparation and char-
acterization of pillared hectorite catalysts. Journal of Ca-
talysis, 99, 316-326.

https://doi.org/10.1346/CCMN.2001.0490209 Published online by Cambridge University Press

Reply 187

Sterte, J. (1991a) Preparation and properties of large pore La-
Al-pillared montmorillonite. Clays and Clay Minerals, 39,
167-173.

Sterte, J. (1991b) Preparation and properties of large pore RE/
Al-pillared montmorillonite. A comparison of RE-cations,
In Studies in Surface Science Catalysis. Preparation of
Catalysts V: Scientific Bases for the Preparation of Het-
erogeneous Catalysts, G. Poncelet, PA. Jacobs, P. Grange,
and B. Delmon, eds., Elsevier Science Publishers, Amster-
dam, 301-310.

Teagarden, D.L., Kozlowski, J.E, and White, J.L. (1981) Alu-
minum chlorohydrate I: Structure studies. Journal of Phar-
maceutical Science, 70, 758.

Valverde, J.L., Caifiizares, P., Sun Kou, M.R., and Molina,
C.B. (2000) Enhanced thermal stability of Al-pillared
smectites modified with Ce and La. Clays and Clay Min-
erals, 48, 424-432,

E-mail of corresponding author: jlvalver@inqu-cr.uclm.es
(Received 24 October 2000; accepted 20 November 2000;
Ms. 495)


https://doi.org/10.1346/CCMN.2001.0490209

