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Kaolin and Sericite Clays from SW Spain: Particle Size 
Distribution, Mineralogical and Ceramic Study 
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Nine samples of natural clays with high aluminium contents, from different 
southwestern Spanish deposits, mainly used in the ceramic industry were 
studied. 
The deposits from Sta. Eufemia (Córdoba) and Garlitos (Badajoz) are formed 
by ampelitic Ordovician-Silurian materials, while the ones from Zalamea 
and Monterrubio de la Serena (Badajoz), which have similar characteristics, 
are Lower-pevonian in age. However, all the deposits show a very low-grade 
metamorphism, and there are sorne break networks formed by the Her­
cynian Orogeny which enabled the fluids to flow. 
The Carboniferous deposits of the Province of Sevilla belong to coal exploita-. 
tions. The Villanueva del Río y Minas deposit is of pre-Orogenic Westphalian 
origin; the one from Guadalcanal is also of post-Orogenic Westephanian 
origino 
Thé Conquista (Córdoba) bed belongs to an old alluvial deposit which devel­
oped over the granitic batholith of Los Pedroches. The Cazalla de la Sierra 
(Sevilla) bed is placed on the southern edge of a syenitic intrusion, weathered 
in a supergenic-like way. The Zalamea la Real (Huelva) deposit is formed 
by acid volcanic material s belonging to the SW Iberian pyritic belt. 
With reference to the ceramic industry applications of high temperatures 
(stoneware, feldspathic tableware, porcelain and refractories), the particle 
size distribution, mineralogy and sintering temperatures are studied. 
According to the particle size analysis, three groups of materials are differen­
tiated: with 80%, 25% or 10% particle size smaller than 63 !lm. The samples, 
according to the mineralogical data, excepting the feldspathic one ·of mag­
matic origin, are defíned as kaolinitiC and illitic-kaolinitic (sericites) types. 
There is also, among the latter ones, a sample with 25% pyrophyllite and 5% 
carbo~ates. The < 63 !lm fraction is richer in kaolin minerals and generally 
has a greater content in Alz03. 
Sintering temperature diagrams to 1450°C show that a great part of these 
material s could be used as silica aluminous refractories, after the concentra­
tion process. The feldspathic sample is appropriate for feldspar earthenware, 
or as a raw material in vitrous ceramic ware. 

Natural clays studied 

Origin Sample <63~ Al¡O) Mineralogical Sintering 
(%) (%) composition (%) temp. (OC) 

M K F Q Others 
Zalamea la Real ZR 13.40 15 20 35 30 1.300 
(Huelva) ZR <63~-25 23.39 20 50 10 20 1.325 

Cazalla de la CZ 16.66 10 40 50 Na- 1.300 
Sierra (Sevilla) CZ <63~-30 24.97 20 55 25 Felds. 1.225 

Conquista CQ 30.18 15 60 15 15 Fe-
1.200 (Córdoba) CQ <63~-95 gels 
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Guadalcanal GC Compact 19.33 40 35 10 15 1.200 (Sevilla) 
, ___ r_~--=------~~.~_==-e< __ --,=~~~~_" 

Villanueva del Río VR 18.75 20 40 10 30 Coal Crumbly 
y Minas (Sevilla) VR <63~-10 18.19 20 45 10 25 Coal > 1.350 

Zalamea de la ZS 34.45 30 40 5 25 Py 1.325 
Serena (Badajoz) ZS <63~-80 33.26 35 35 5 25 Py 1.300 

Monterrubio de la MS 26.90 50 20 10 20 1.275 
Serena (Badajoz) MS <63~-80 31.52 55 30 5 10 1.250 

Garlitos GA 30.26 35 45 10 10 1.250 
(Badajoz) GA <63~-90 30.04 1.200 

Santa Eufemia SE 27.20 55 20 10 15 1.250 
(Córdoba) SE <63~-90 n.d. 

M: mica; K: kaolinite; F: feldspars; Q: quartz; Py: pyrophyllite 
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The results are part of a co-operative programme carried out by the men­
tioned scientific and cultural organizations. The material analyses have been 
helping to reconstruct the raw pug mixtures', manufacturing techniques and 

. firing temperatures. 
About 100 fired bodies from the St. Simpliciano church in Milan and the St. 
Maria chapel (Pie~e'Vecchia, Malerba, Garda lake), belonging to late Roman 




