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ABSTRACT

The physical, chemical and mineralogical charagtion of Idemili River clay deposit was investigd. X-ray
diffraction was used in the mineralogical chara@ation, result obtained was analyzed using Braggf\@uation
and International centre for diffraction data so#tse. The result shows that the sample contain phwllosilicate
minerals of mica group identified as Magnesia Maniig (KMg, §SiO;][OH] ,), a mainly synthetic silicate. The
pysico- chemical analysis of the deposit corrobesathe XRD results. From the result it was conetuthat this
local raw material should be worked on for induatgroduction, rather than importing them.
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INTRODUCTION

Clay is an abundant fine textured earthly powdexdpced by the weathering and disintegration of iggaand
feldspathic rocks [1]. This clay occurs most aburtda soil, sedimentary rocks and hydrothermal dépd2]. The
oldest clay deposit was in Africa by archeologmhe ten thousand years ago [3, 4, 5].

The history of ceramics was believed to begin wligh recognition of clay as a useful material. Tharacteristics
feature of interest include plasticity, resistateehigh temperature, malleability (can be shapedryp form), and
complex composite formulations (adding substancetaty with a view to improving the properties arsgfulness).
There are general types of clay: Expandable andéXpandable clay [6]. Expandable clay swells uprwvater is
added to it and can be liquid when or if enoughewi added to it. Non expandable clay called b@teds used to
make drilling mud in the petroleum industry. Norpardable clay is used in the ceramics industriesake bricks,
tiles, pottery and porcelains.

Our work is therefore based on finding the fundataleproperties of this sand sample. This is toithgortance of
its application in ceramics and enamel industfesthermore, any knowledge of clay properties wcétp in the
process modification and development of clay reéfigcproducts, especially as it relates to foundoyks [7-10]. It
also supports understanding of the agriculturadility of this study.

MATERIALS AND METHODS

The sample was collected randomly from Idemili RivRnambra State, Nigeria. The sample was dried and
pulverized. Physical, chemical and mineralogicarabterization was done. The particle size of dimame was
determined using electro-magnetic sieve shakera(Cisdaceria Ind Model BA 200N) with sieve of megtes
500um, 355um and 25@m respectively. The specific gravity and densityevdetermined gravimetrically. The color
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was also compared with standards. Elements; Sk-&|,Ca, Mg, Mn, K, Na, Ti, Fe, composition werd¢edmined
after acid digestion using Buch Scientific 210 VG&ss on ignition (LOI) was done by gravimetric hnad.

The mineralogical characterization was done usiogaohromatic X-ray (MD 10 mini diffractometer, viens 2)
with beta filter Cukx radiation wavelength of 1.5406A° and automatdd Aiset of 2 angle ranging from 15°- 75°
was used, this was done at Engineering Materialeldgwment Institute Akure, Ondo State, Nigeria. he X-ray
absorption analysis, the sample was exposed tam bé X-ray of suitable energy. Diffraction occuiise angles of
deviation and relative intensities of the deviabedhms were measured and from it the structuralepties were
determined; crystal system, crystal structure rinpdaner distance and lattice constant.

RESULTS AND DISCUSSION

Table 1: Physical characterization of sand sample

Particle Size Distribution (PSD) [11] A (%)
Clay 40
Sand 27
Silt 33
Colour Weak red
Specific gravity 1.319
Density, gc@ 1.305

The physical characterization of Idemili River dsjpés shown in Table 1 reveals about 40% clay esthtweak red
color and specific gravity of 1.319 with density1o805

The elemental composition (in oxides form) of Id&rRiver deposit shown is Table 2. This correlatgth the
mineralogical composition and indicates a molecuiéica (SiQ) and alumina (AIO,) ratio 2:1, also useful in
characterization of clay for its applicability.

The titanium oxide content (Tiis justified by the presence of titanium in thepdsit

Table 2: chemical composition of the sand sample

Component | Wt (%)
SiG, 46
Al,O; 27.65
FeO; 1.2
TiO, 0.02
MgO 1.07
MnO 0.02
CaO 0.01
K0 9.12
N&0 0.31
*LOI 11
pH 6

*LOl: Loss On Ignition

The iron enrichment in the clay deposit may likekgst in ferric state, due to prolonged weatherigch has high
potential to alter the oxidation state of any R&esent. These ferro- ions could have been incatpd into the clay
lattice structure by cation-exchange involving®Fand AP*. This process may have been facilitated by the
abundance of organic matter [11 -14]. The preseh@dkali and alkaline earth metal oxides in lowaamt, shows
that the sample falls into clays recommended fivactory work [15].
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Fig. 1: X-ray diffraction of the sample on CuKg; in the 20 region, glancing angle 15— 7%
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Fig. 2: XRD interpretation of the sample

In Fig. 1 is shown the X-ray diffraction (XRD) adémili River deposit which comprises of phylliosdie minerals
of mica group identified as Magnesia Mondorite (KM&iO1gJ[OH],). The basal (001) spacing of the Bragg's
Wolf equation (i = 2dSiM) a the sample gave a monoclinic crystal of clgsss group C/m which was sharp at
4.7876A° and collapsed to 1.60349A° during theihggtrocesses at a corresponding glancing anglesafsis.
XRD has been an invaluable tool for clay minerdbntification due to its consistency and reprodilitff16 - 19].
The chemical composition shown in Table 2 compavelll with the mineralogical composition.

Magnesia Monodrite is a trioctahedral mica whicls\iiest synthesized by Seifert Schreyer [20]. Migkivet al[21]
developed a new mineral, Yangzhumingite (KM&iO;g][F]2), of mica group from Bayan Obo, inner Mongolia,
china and obtained a lattice constant of a = 5.24@#onoclinic crystal of space group C2/m and (Ofléavage.
Taleyama et al [22], reported the same crystatsgira for Mg (IV) mica but obtained lattice corgtaf 3.346A°.

CONCLUSION

In this study soil deposit from Idemili River in Ambra State, Nigeria has been characterized fopassible
utilization in ceramics and enamel industries. Tdwults showed that the sample is rich in quarzkvis the major
component of mica and feldspar. The level of thékaline and alkaline earth metal oxide is an adathehntage to
the desired application in ceramics and enamelsinihs. The identified mineral, Magnesia Montdqriteainly

synthetic mineral, now found in nature in Anambtat& Nigeria is an added advantage.
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Since, it has been confirmed that Idemili River @&pis suitable for refractory works, it is theyed recommended
that Idemili River deposit should be channeled pssible utilization as raw materials for indigtproduction.
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