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Investigation of the behaviour and photoactivity of 

SrTiO3 nanomaterials in acidic and neutral soil extracts
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Introduction

Experimental

Characterization and photocatalytic activity

Strontium titanate(SrTiO3) has beenusedfor various applications,such as energy

storage,fuel cells, and hydrogenproductionby photocatalysis. Hence,studying the

behaviourand interactionsof suchNPs soil solutionsis a prerequisitefor avoiding

ecologicalrisks relatedto suchnew materials. This studywasfocusedon conducting

laboratory experimentsin soil containing SrTiO3 NPs, such as commercial and

synthesisedSrTiO3.

Objectives:

Åinvestigatingthe changes in the photocatalytic activity of SrTiO3 NPsfollowing

their interactionswith the different soil solutions (in neutralphaeozem,which is

chernozemsoil with pH~7 andacidicregosol, which is forestsoil with pH~4);

Åstudyingthe degradation of the dissolved natural organic material in the soil

solutionby theadditionof SrTiO3 catalysts.

SrTiO3 sampleswere characterizedby X-ray diffractometry(XRD), scanningelectron

microscopy (SEM), and diffuse reflectance spectroscopy (DRS), while the

photocatalyticactivity was assessedby phenol degradationunder UV-A light (the

concentrationwasfollowedvia highperformanceliquid chromatography(HPLC)).
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Summary

During the photocatalytic

activity there was differences

betweenreferenceSrTiO3 and

SrTiO3 which absorbedacidic

andneutralsoil extracts.

The XRD measurements

showed that were no

significant differences

betweenthesamples.

1. Therewereno significantdifferencesin the

M-O regionof thespectrum.

2. Major changeswereobservedin the water

bandat3500cm-1

aftertheinteractionwith thesoil extracts

In DRS measurementsthere were no

changes in thebandgapenergywhenall the

sampleswerecompared. However,the light

absorption in the visible showed major

differences. SrTiO3 which adsorbed soil

extracts becomes yellowish or greyish

visuallyaftertheprocess(seephoto).

TheSEM measurementsof the referenceSrTiO3 showedthat

the particles underwenta slight aggregationafter phenol

degradation. Forest soil extract disaggregatedthe particles

into smallerchunks,but therewereno significantchangesin

themorphology.

24 h in

rotator

Characterization and photocatalytic activity

Therearefollowing preliminaryresults. Suchas:

Å No significantchangeswereobservedin themorphologyandcrystalstructure.

Å Infrared spectroscopymeasurementshowed the changeson H-O-H bond and

Oxidebondregionin SrTiO3 which absorbedtheforestsoil extracts. It meansthis

soil enhancestheSrTiO3 hydrophilicity.

Å Diffuse reflectancespectroscopy(DRS)investigationshowsthatopticalproperties

of bothchernozemandforestsoil extractenhancedtheabsorptionof visible light.

Å Photocatalyticactivity evaluationshowedthe degradationof phenol,soil extracts

decreasedthephotocatalyticactivity of SrTiO3.

Å In further research,other types of synthesizedSrTiO3 and other types of soil

solutionswill beobtainedaboveresearchaswell.

Å The abovepreliminary results will be examinedin detail and the relationship

betweenthepropertiesof thesoil solutionswill beconsideredin detail.
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During the photocatalytic

activity of synthesizedSrTiO3,

neutral soil extract increased

the3dayôssample activity and

decreased1&2 dayôssample

activities.

The SEM micrographof

reference synthesized

SrTiO3 showedthat there

were no significant

changes in morphology

afterdegradation.
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