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ABSTRACT

Subjects of contemporary research in Benelux are enumerated.

INTRODUCTION

As in other countries, clay minerals science in the “Benelux” covers
a large field, at the opposite ends of which are respectively found the
ceramics and soils studies. However, as compared with the situation in the
U.S.A., where exploratory field surveys are very important, this kind of
activity is almost absent in these over-populated areas. Such researches
were performed on a large scale in the former colonies of both countries
but their object is beyond the scope of this review.

1. SOLID STATE

The production of mullite from kaolin minerals has been investigated
at the University of Brussels by Dekeyser and collaborators (1962),
who have shown that mullite is obtained at 600°C by reacting aluminum
flucride with kaolinite. On heating such a material at 1300°C the yield of
larger crystals is more appreciable than the one observed by heating
untreated kaolinite. In connection with the same problem, high temperature
interface reaction processes between platelets made from SiO, and Al,O,,
or between these plates and kaolinite, have been studied by Dekeyser
(1963). After treatment at 1600°C mullite crystal formation and orienta-
tion is determined by observing the interface by optical microscopy,
X-ray diffraction and X-ray fluorescence.

At the University of Louvain the mechanism of the dehydroxylation
process of kaolinite has been the subject of papers published by Toussaint,
Fripiat and Gastuche (1963) and Fripiat and Toussaint (1963).

Similar studies on octahedral hydroxides are now in progress. Infrared
spectroscopy is broadly applied to these problems.

Fripiat, Léonard and Barake (1963) recently investigated the organiza-
tion of silica gels prepared under various conditions, while Uytterhoeven,
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Hellinckx and Fripiat (1963) have taken into consideration the sintering
processes of such gels. New researches on the same subject are carried
out at Louvain.

2. SYNTHESIS, GENESIS AND ALTERATION OF
CLAY MINERALS

At the University of Brussels Wollast (1961, 1963) has studied the
genesis of the bauxite ores of the low Congo River, and investigated recently
in collaboration with Garrels the kinetics of alteration of K-feldspar in
aqueous solutions, the results being still to be published.

At the University of Louvain Gastuche, De Kimpe, Herbillon (1959-
1963) and collaborators have carried out a very complete set of experiments
in order to synthesize » vitro, under conditions as close as possible to the
“natural” ones, the octahedral hydroxides and the kaolin minerals. A
report on this work is given to this conference.

The alteration in acid conditions of kaolinite, gibbsite, glauconite and
biotite has been taken into consideration by Gastuche, Cloos and Vielvoye
(1960-1963). They are now engaged in the study of amorphous materials
coating the clay surfaces. .

The removal of octahedral layers were studied by physical means
and specially by infrared spectroscopy by Gastuche and Fripiat (1962).
Genesis of soil clays in the Congo has been the object of numerous studies
published by the Louvain group. The importance in the synthesis process
of the starting materials organization state has been recently emphasized
by Fripiat and Gastuche (1963).

3. SURFACE CHEMISTRY OF CLAY MINERALS AND
RELATED MATERIALS

The surface properties study of clay minerals, alumino-silicates, alumina
and silica has been largely developed at the University of Louvain by
Fripiat, Uytterhoeven, Gastuche and collaborators.

An almost complete report of the work done at Louvain in this field
is given at this conference.

4. IONIC EXCHANGE MECHANISMS

At the State Agricultural University at Wageningen, Bolt and his
group has recently investigated the equilibrium distribution between solu-
tion and clay using isotopic exchange.

Studies on the long-term release of K from illite are under way, employ-
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ing K40 (Sumner and Bolt, 1962; Bolt, Sumner and Kamphorst, 1963;
de Haan, Bolt and Pieters, 1963). Researches on the rate of diffusion of
Ca® into pure calcite and dolomite are also undertaken. Results obtained
in mixed clay-carbonate systems indicate the formation of coating (pre-
sumably a Ca-silicate) at the contact between clay and carbonate (Lahav
and Bolt, 1963). de Haan and Bolt (1963) have also studied the negative
and positive adsorption of inorganic anions by some clay minerals.

At the University of Louvain, Laudelout and Eeckman (1961) have
followed by kinetic techniques the spontaneous ‘“‘aluminization” process
of montmorillonite. Laudelout’s group is continuing a careful work on the
Al-H relationship in acid clays.

Laudelout and Martin (1963) have used a microcalorimeter for measur-
ing the enthalpy and entropy changes of cationic exchanges in montmoril-
lonite suspensions.

Cloos and Fripiat (1963) have studied the cation exchange mechanism
between two solid materials, i.e. amberlite IR 120 and montmorillonite.

Due to the lack of information this review is surely not complete. As
far as the author is aware there is no clay minerals group in the Netherlands
but a very active Ceramic Society. In Belgium the opposite situation
exists: there is no ceramic group but a recently organized Clay Minerals
Group. Researches in the Universities are generally well known among
scientists trained in this particular field but the situation is quite different
for the industrial works which have not been touched here.

In fact a big gain could be made if European countries could unify their
meetings on clay minerals into one annual conference comparable to the
National Clay Conference. Among numerous benefits, it would allow one
to write much more easily such a review.

REFERENCES

Bolt, G. H., Sumner, M. E., and Kamphorst, A. (1963) A study of the equilibria between
three categories of potassium in an illitic so0il: Soil Science Soc. Amer. Proc., v.27
(to be published).

Cloos, P., Gastuche, M. C., and Croegaert, M. (1961) Cinétique de la destruction de
la glauconite par I'acide chlorhydrique. Etude préliminaire: Intern. Geologie Congress
XXI Session, Norden, 1960. Part XXIV, pp.35-50.

Cloos, P., and Fripiat, J. J. (1963) Cationic exchange between solid phases and solutions.
In redaction.

de Haan, F. A. M., Bolt, G. H., and Pieters, B. G. M. (1963) Application of radio-
active K-isotopes to the determination of K-adsorption and release characteristics
of soil constituents: submitted to the Infernational Journal of Applied Radiation
and Isotopes.

de Haan, F. A. M., and Bolt, G. H. (1963) Determination of Anion Adsorption by
Clays: Soil Science Soc. Amer. Pyoc., v.27 (to be published).

Dekeyser, W. L., and Bien, A. (1962). The effects of aluminum fluoride on the thermal
behavior of kaolin. Leeds Symposium of the British Clay Mineral Group, Minera-
logical Society (to be published).

Dekeyser, W. L. (1963) Reactions at the contact between SiO; and Al O, Joint

https://doi.org/10.1346/CCMN.1963.0120141 Published online by Cambridge University Press


https://doi.org/10.1346/CCMN.1963.0120141

468 TWwELFTH NATIONAL CONFERENCE ON CLAYS AND CLAY MINERALS

Meeting of the Basic Science Section of the British Ceramic Society and the
Netherlands Ceramic Society, Noordwijk (to be published).

De Kimpe, C., Gastuche, M. C., and Brindley, G. W. (1961) Ionic coordination in
alumino-silicic gels in relation to clay minerals formation: Amer. Miner., v.46,
pp.1370-1381.

Eeckman, J. P., and Laudelout, H. (1961} Chemical Stability of hydrogen-montmoril-
lonite suspensions: Kolloid Zeitsch., v.178, pp.99-107.

Fripiat, J. ]J., Léonard, A., and Barake, N. (1963) Relations entre la structure et la
texture des gels de silice: Bull. Soc. Chim. de France, pp.122-140.

Fripiat, J. J., and Toussaint, F. (1963) Dehydroxylation of kaolinite. II. Conducti-
metric measurements and infrared spectroscopy: J. Phys. Chem., v.67, pp.30-36.

Fripiat, J. J., and Gastuche, M. C. (1963) 1’état d’organisation des produits de départ
et la synthése des argiles: International Clay Conference, Stockholm (1963), v.1,
pp.53-65.

Gastuche, M. C., and De Kimpe, C. (1959) Tentative de synthése des argiles du groupe
du kaolin dans les conditions normales de température et de pression: Bull. Classe
Sciences. Acad. Royale de Belgique, v.45, pp.1087-1104.

Gastuche, M. C.,, Delmon, B., and Vielvoye, L. (1960) La cinétique des réactions hétéro-
génes. Attaque du réseau silico-aluminique des kaolinites par I’acide chlorhydrique:
Bull. Soc. Chim. de France, pp.60-70.

Gastuche, M. C., and Vielvoye, L. (1960) Cinétique cemparée de I'attaque de I’hydrar-
gillite et d'un gel d’alumine par 'acide chlorhydrique: Bull. Soc. Chim. de France,
Pp.1216-1222.

Gastuche, M. C., and Herbillon, A. (1962) Etude des gels d’alumine: cristallisation en
milieu désionisé: Bull. Soc. Chim, de France, pp.1404-1411.

Gastuche, M. C., and Fripiat, J. J. (1962) Acid dissolution techniques applied to the
determination of the structure of clay and controlled by physical methods: Science
of Ceramics, EQ. by G. H. Stewart, Academic Press, London and New York, v.1,
pp.121-138.

Gastuche, M. C., Fripiat, J. J., and De Kimpe, C. (1962) La genése des minéraux
argileux de la famille du kaolin. 1. Aspect colloidal: Collogues Internationaux du
C.N.R.S., Genése et Synthése des Avgiles, No. 105, Paris, pp.58-65.

Gastuche, M. C., and De Kimpe, C. (1962) La genése des minéraux argileux de la famille
du kaolin. 2. Aspect cristallin: Colloques Internationaux du C.N.R.S., Genése et
Synthese des Argiles, No. 105, Paris, pp.67-74. )

Gastuche, M. C., De Kimpe, C., and Brindley, G. W. (1963} Synthesis of kaolin minerals:
Am. Min. (to be published).

Gastuche, M. C. (1963) The octahedral layer. This conference.

Garrels, R. M., Wollast, R., and Bernardini, J. (1963) Electrochemical studies of the
hydrous surfaces of some crystalline silicates: submitted to the American Journal
of Science.

Lahav, N., and Bolt, G. H. (1963) Self diffusion of Ca*® into certain carbonates: Soil
Science (to be published).

Lahav, N., and Bolt, G. H. (1963) Interaction between calcium carbonates and ben-
tonites suspensions: Nature (to be published).

Laudelout, H., and Martin, H. (1963) Thermodynamique de I’échange des cations alcalina
dans les argiles: J. de Chimie Physique (to be published).

Mortland, M. M., and Gastuche, M. C. (1962) Cristallisation d’hydroxydes mixtes de
magnésium et d’aluminium en milieu dialysé: C.R., v.255, pp.2131-2133.

Sumner, M. E., and Bolt, G. H. (1962) Isotopic exchange of potassium in an illite under
equilibrium conditions: Soil Science Soc. Amer. Proc., v.26.

Toussaint, F., Fripiat, J. J., and Gastuche, M. C. (1963). Dehydroxylation of kaolinite.
I. Kinetics: J. Phys. Chem., v.67, pp.26-30.

Uytterhoeven, J., Hellinckx, E., and Fripiat, J. J. (1963) Le frittage des gels de silice:
Silicates Industriels, pp.241-246,

https://doi.org/10.1346/CCMN.1963.0120141 Published online by Cambridge University Press


https://doi.org/10.1346/CCMN.1963.0120141

RECENT RESEARCHES ON CLAY MINERALS IN THE Low COUNTRIES 469

Wollast, R. (1961) Aspect chimique du mode du formation des bauxites dans le Bas-
Congo: Bull. Acad. Royale des Sciences d'Outre Mey, v.7, p.468.

Wollast, R. (1963) Aspect chimique du mode de formation des bauxites dans le Bas-
Congo: Bull. Acad. Royale des Sciences d’Outre Mer, v.9.

Wollast, R., and Garrels, R. M. (1963) An extension of the interpretation of the reactions
of K-feldspar with aqueous solutions at room temperature: submitted to Geo-
chimica and Cosmochimica Acta.

Wollast, R. (1963) Kinetics of alteration of K-feldspar in buffered solutions at low
temperature: submitted to Geochimica and Cosmochimica Acta.

3t

https://doi.org/10.1346/CCMN.1963.0120141 Published online by Cambridge University Press


https://doi.org/10.1346/CCMN.1963.0120141



