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PH AND MICROWAVES IN SEMICONDUCTOR OXIDE MORPHOLOGY: TIO2 AND ZNO
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Abstract. In this work different morphologies of TiO; and ZnO are obtained, by means of a simple methodology
assisted by microwave, by varying the pH and the time of irradiation with microwaves. The morphology was characterized
by SEM, obtaining for the TiO, hexagonal cylinders and rectangular cylinders by varying the time of irradiation with
microwaves, 10 and 30 min, respectively, and in the case of ZnO nanoflowers and heptagonal cylinders are obtained.
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Introduction.

The practical applications of the materials depend on some physicochemical properties such as adsorption,
photocatalytic activity, thermal stability, among others [1]. In the field of photocatalysis others must possess a large
surface area and avoid the processes of recombination of charge. Many studies show that one way to avoid the processes
of recombination of electron-hollow pairs is by exposing the most reactive facets of the material [2,3], which implies a
control in their morphology. The synthesis of materials with a specific morphology has become a challenge, being able
to develop several methodologies for this purpose, besides to identify some parameters that play a very important role in
obtaining the desired morphology [4].

In this work we show a simple methodology assisted by microwaves to obtain different morphologies of TiO, and
ZnO by varying the pH and the time of irradiation with microwaves.

Experimental part.

Synthesis of TiO,

The synthesis of TiO- is carried out as follows: 15 mL of ethylene glycol and 4 mL of titanium butoxide are placed
in a ball flask. The solution is mechanically agitated for 10 min and then treated in microwave for 10 and 30 min, obtaining
a white suspension (titanium glycolate), which is washed with hot methanol and water. The powder thus obtained is
thermally treated at 600 ° C for 2 hrs, thus obtaining TiO».

Synthesis of ZnO

The synthesis of ZnO was carried out as follows: in a 100 mL ball flask 15 mL of 1-octanol were added and heated
at 80 ° C for 10 min. Then 1 g of ZnCl; is added while maintaining the stirring for 10 min at a temperature of 80 °C. The
NH4OH is then added until a pH of 8 and 10 is obtained, maintaining stirring for a further 10 min. Finally, the microwave
heating treatment is given for 5 min and the obtained solid product is rinsed with methanol and water. The powder thus
obtained is given a heat treatment at 600 °C for 2 hrs. The OZnO-01 samples were obtained for pH 8 and OZn0-02 for
pH 10.

Results.

Figure 1a shows X-ray diffractograms (XRD) for the titanium glycolate and TiO; obtained. Titanium glycollate is
formed by mixing the ethylene glycol with titanium butoxide and the microwave irradiation time (10 and 30 min) does
not cause its decomposition to TiO», so it is necessary to heat treatment to obtain it. Figure 1b shows the morphologies
obtained by varying the time of irradiation with microwaves, obtaining with 10 min of irradiation hexagonal cylinders of
approximately 10 um of radius and for 30 min of exposure to microwaves are obtained rectangular cylinders of
approximately 10 um of width.
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Figure 1 — a) XRD of titanium glycolate and TiO- obtained. b) SEM images of the remaining TiO2 morphologies at two
different microwave irradiation times, at 10 and 30 minutes
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In Figure 2a we can see the XRD of the zinc oxides obtained after the heat treatment, which correspond to the data
sheet of crystalline ZnO in the hexagonal phase. An important aspect of analyzing the diffractograms is the influence of
the reaction conditions on the crystalline habits of the final product. This suggests the possibility of controlling not only
the direction of preferential growth but also the morphology varying the solvent, as well as the pH. The SEM images of
these photocatalysts confirm the structural differences mentioned, as can be seen in Figure 2b, where we can observe the
formation of nanoflowers for pH 8 and heptagonal cylinders for pH10.
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Figure 2 —a) ZnO XRD obtained with different pH. b) SEM images of the morphologies obtained from ZnO at two
different pH values (8 and 10)

Conclusion.

It is possible through a simple microwave assisted methodology to have control over the morphology of TiO, and
ZnO by varying parameters such as microwave irradiation time and pH. It is expected that having smaller variation
intervals can be proposed a mechanism of growth that would indicate how these changes in morphology occur. However,
these are proposed as a future work, as well as the effect of these morphologies in a practical application, specifically in
the photocatalysis.
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AnHoTtanusi. C IOMOIIBIO METO/Ia IMHAMUYECKOTO CBETOPACCESHHS Mbl OOHAPYXXHIIH, YTO TPH ITUIEBAPEHUH B
KpPOBH KpbIC M 4eJOoBeka o0pa3yeTcs 3HAUMTENIbHOE KOJMYECTBO MMMYHHBIX KOMILIEKCOB. Y Kpbic mmmeBbsle VMK
NPaKTHYECKN cpa3y (WIBTPYIOTCS B NEUYEHH, HE IUPKYIUPYS C KPOBOTOKOM IO OpraHM3MY. Y UeJIOBEKa ypOBEHb
IMAOICBBIX UMMYHHBIX KOMIUIEKCOB B KPOBU HAPACTACT B TCUCHUE 3.5 gacoB mocJie ImprueMa Imumiiy, 3aTeM MporuCXoJUT X
MOCTETICHHOE yJaleHne B TeueHne 7-8 dacos. IIpu 3TOM B meprol BpeMeHH, KOTAa YPOBEHB IHIIEBBIX KOMIIJIEKCOB B
KPOBH IOCTUTAET CBOCTO MaKCUMyMa, UX Pa3MEPhI 1 BKJIaJl B CYMMAapHO€ paCCEAHUC Yy PA3JINYHBIX JOHOPOB OUYCHb OJU3KH
II0 CBOHMM 3HAYCHHUAM. O6Hapy>1<eHo, 4TO B IIPOLECCEC TMHUIIEBAPCHHUA Yy UYCIOBEKaA H30THIIMYECKUH COCTaB
nMmMyHornoOyiuHoB B LIUIK m3mensiercs, cTaHOBSACH pasHOOOpasHee.

OO6cyx)aroTcsi BO3MOXHBIE TIPHYMHBI M MOJIEKYJISIPHO-KJIIETOYHbIE MEXaHU3MbI OIIMCAHHBIX SIBICHHUH.

KnaioueBble ciaoBa: HM30TUNBI MMMYHOTJIOOYJIMHOB, METOJ AWHAMUYECKOTO CBETOPACCESHUs, MHIIEBapeHHE,
LHUPKYJIUPYIOIMINE UMMYHHBIE KOMIUIEKCHI.



