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Illite clays, due to their wide distribution and colloidal properties, play an important role in 
the mobility and bioavailability of nutrients and pollutants in soils and waters. Illite clays are 
interlayer-deficient dioctahedral minerals of the mica group [1]. They have a structure similar to 
that of muscovite, but are typically deficient in alkalis, with less Al substitution for Si. The 
general formula for illites is KyAl4(Si8−y,Aly)O20(OH)4, usually with 1<y<1.5, but in the case of 
possible charge imbalances, Ca and Mg can be substituted for K. The K, Ca, and Mg interlayer 
cations prevent the inclusion of water into the structure [2]. It is well known that the chemical 
structure of minerals is not the only factor that determines their adsorption characteristics. The 
size and shape of their particles also plays a critical role in determining their surface properties.

In traditional oriental medicine texts, illite has been taken orally or used topically. The 
essential minerals within the clay are released and the body absorbs those it needs to maintain 
health and  vigor. Illite is believed to hinder the exacerbation of infection and have a regenerating 
action on the tissues. It is absorbent, adsorbent, antiseptic, antibacterial and hemostatic [3-4]. Unlike 
chemical medicines, which can destroy healthy tissues and beneficial bacteria as well as bad, illite 
is selective allowing healing to take place at a natural rate. Illite also possesses analgesic properties 
effective in relieving muscular or joint pains by decongesting the affected area. In addition, Illite is 
a valuable beauty treatment and is the main ingredient in many natural face masks, bath and spa 
products. It has a deep cleansing action, removes dead skin cells, absorbs impurities, excess sebum 
and oils to keep the skin smooth, fresh and radiant [5-6].

Zinc oxide has a very broad and versatile range of application including technical products, 
cosmetics, and pharmaceutical uses. At present, zinc oxide is selling strongest in the rubber 
industry. Used as additive, it promotes the process of vulcanization in rubber that is used for 
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tire manufacturing. In addition, its good conductivity improves the removal of heat that is 
generated during the churning motion of the tires. When added to cement, zinc oxide increases 
the water resistivity and prolongs the processing time. Zinc dust and “zinc white” are also used 
as pore fillers in surfacers and smoothing cements and as gray or white wall or artist’s paints.  
Moreover, zinc oxide is used as catalyst in the chemical industry or for manufacturing cosmetic 
products. Zinc oxide together with ichors develops into antiseptic and astringent zinc salts, which 
is why it is used by the pharmaceutical industry for manufacturing zinc ointments, zinc pastes, 
adhesive tapes, and bandages for skin and wound treatment. Zinc oxide is transparent in the 
visible range of the light spectrum and acts as a physical filter against the UV-B and 
particularly UV-A radiation of the sun [7-8].

In this work, ZnO/Illite composite materials with contents rate was characterized for 
crystalline growth, structure and weight loss by XRD, SEM and TG-DTA. Consequently, we 
have been studied to made composite materials with contents rate (30wt%-50wt%) ZnO loaded 
on the illite to overcome faults such as agglomerate and whiteness as sun block.

Experimental 

The synthesis of ZnO nanoparticles loaded on illite was prepared by reaction for 2hr at the 
room temperature. Firstly, we are stirred for 30 min after added to EtOH in H2O and then 
stirring add to illite powder with ZnO as much as 30wt%, 40wt%, 50wt%. The obtained 
solution was reacted stirring vigorously. Finally, ZnO/illite a mixed solution are dried in oven. 
The characterized for crystal structure, chemical bonding and morphology by XRD, FT-IR and 
SEM.

Results and Discussion

Fig. 1. Powder X-ray diffraction patterns of raw illite and 30%-50% 
ZnO nanosize loaded on the illite: (a) raw illite, (b) 30wt% ZnO, 
(c) 40wt% ZnO, (d) 50wt% ZnO.
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The X-ray patterns of nanoparticles ZnO/Illite with contents rate prepared at room  

temperature is shown in Fig. 1.The ZnO nanoparticles is observed to be highly crystalline. ZnO 

is called the zincit and has the hexagonal wurzite type structure. The typical XRD diffraction 

peaks of raw illite and ZnO loaded on the illite are appeared shown in Fig. 1. The diffraction 

peaks in the XRD pattern clearly shows the crystalline nature with peaks corresponding to (100), 

(002), (101) and (102) planes. The results ZnO peaks is shown at 31.8°(100), 34.4°(002), 

36.3°(101) and 47.6°(102) respectively, just the same reported in the literature. Above all things, 

intensities of the peak are grown with increase contents of ZnO loaded on the illite, namely 

ZnO loaded on the illite is could confirm well dispersed ZnO nanopowder by scanning electron 

microscope(SEM) images.

The surface morphology of nanosize ZnO loaded on the illite is as shown in Fig. 2. The 

SEM pictures clearly show the average size of illite plate. The nanosize ZnO loaded on the 

illite shows a little difference with increase ZnO contents ratios.

  

Fig. 2. SEM micrographs of nanosize ZnO loaded on the illite :  (a) 30wt% ZnO, (b) 40wt% ZnO, 

(c) 50wt% ZnO.

FT-IR is a technique used to obtain information about the chemical bonding in a material. It is 

Fig. 2. FT-IR spectrum about different contents ZnO nanosize loaded on 

the illite: (a) raw illite, (b) 30wt% ZnO, (c) 40wt% ZnO, (d) 50wt% ZnO.
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used to identify the elemental constituents of a material. The characteristic peaks exhibited by 

FT-IR spectra of ZnO nanosize loaded on the illite with contents rate are as shown in Fig. 3. 

The absorption band at 539 and 479cm-1 represents the stretching mode of Zn-O. The Zn-O 

bond is assigned to the stretching frequency around 500cm-1 for pure ZnO. 

The prepared ZnO/illite particles show peak absorbance at 362nm which corresponds to 

average particle size of 10nm.

Conclusion

The ZnO nanoparticles is observed to be highly crystalline through XRD analysis. The 

diffraction peaks in the XRD pattern clearly.  Absorption peak of the prepared sample is 262nm 

which is highly blue shifted as compared to the bulk (360nm). ZnO/illte is superior to the other 

cosmetic powders as a sunscreen ingredient. It is more protective against long-wave UVA and is 

less white at a given concentration.
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