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1. Introduction – Geophagy, an eating disorder associated with cravings for earthy materials like clay and

soil deposits (Fig.1), is practiced worldwide in different ethnic and cultural groups for centuries1,2. In sub-

Saharan Africa, up to 84% women, whose cravings are exacerbated during pregnancy

and lactation, ingest geophagic clays [1]. These materials are composed of various

minerals like kaolinite, illite, and smectite[2]. Elemental composition of these clays have

proven them to be rich sources of aluminosilicates [1,2], a necessity in zeolite synthesis.

Here, we describe, for the first time, the preparation of zeolites from geophagic clays and

its application in water treatment.

2. Experimental - Geophagic clays were obtained from southeastern Nigeria. The

samples were first crushed before any of the synthesis steps. Some of the samples were

synthesized without pre-treatment while others were subjected to calcination or acid

leaching. The samples were then fused at a clay to NaOH mass ratio of 1:1.2, and 

subjected to agitated ageing at room temperature in a polypropylene reactor. Aged 

samples were subsequently transferred to an oven for hydrothermal treatment, after which the solid was 

extracted by filteration and dried in air. The precursor and zeolite samples were characterized by X-ray 

fluorescence (XRF), X-ray diffraction (XRD), scanning electron microscopy (SEM), energy dispersive X-

ray spectroscopy (EDX), and nitrogen adsorption analysis.  

3. Results and Discussion - The mineralogy of the untreated sample, measured by XRD, showed that the

major phases present were montmorillonite, kaolinite and quartz (Fig. 2a). XRF analysis showed the

material was mainly composed of SiO2, Al2O3 (Si/Al ratio 2.9), Fe2O3, MgO, and TiO2.

Zeolites Y (FAU) and P (GIS) were synthesized from the geophagic clay samples following different

pretreatment methods. Fig. 2b shows the products obtained

with different pretreatments. FAU was obtained (ZHS1-1) for

preparations using alkali fusion with ageing and hydrothermal

synthesis i.e. without sample pretreatment. Pure GIS was

obtained (ZHS1-2) using calcination pretreatment, while

pretreatment using acid leaching yielded a mixed phase of GIS

and quartz (ZHS1-3). 

A complete set of zeolite preparation results and their 

performance as adsorbents for the removal of heavy metals 

from aqueous solutions will be presented. 

4. Conclusions - The elemental composition and

crystallographic mineralogy of a geophagic clay was

determined using XRF and XRD. This clay was used to prepare

FAU and GIS zeolites, in pure form, using alkali fusion and

hydrothermal treatment methods. The zeolite crystal phase

formed was strongly influenced by the pretreatment used.
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Figure 1. Edible clays 

Figure 2. (a) Mineralogy of clay and (b) XRD patterns of FAU and GIS zeolites from 

different pre-treatments,*quartz 
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