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A  process  that  is  being  widely  used  for  environmental  remediation  is
photocatalysis. The use of nanotechnology can highly improve this field, and there
is already a wide range of nanomaterials employed in photocatalytic research and
applications.  A  material  that  has  been  highlighted  in  this  field  is  the
TiO2@MWCNT,  this  combination  increase  the  photocatalytic  efficiency,  and
therefore being an extremely effective method for remediation of contaminants.
Due to the importance of these hybrid materials, the production of such particles
has been encouraged. However, concerns about their toxicity and safety when
released into the environment should be considered. Therefore, to understand the
role of TiO2@MWCNT in the environment, our main objective was to study the
photocatalytic activity and toxicity of TiO2@MWCNT composite on Danio rerio
embryos  (zebrafish).  For  this  purpose,  TiO2@MWCNT  nanomaterial  was
synthetized, by mechanical mixing method, and an early life stage assay was
performed with zebrafish embryos. The parameters assessed were acute toxicity,
hatching rate, growth, yolk sac size, and the sarcomere length. In addition, we
employed μ-probe X-ray fluorescence spectroscopy to observe if  nanoparticles
were being uptake by zebrafish larvae. Also, the photocatalytic efficiency of the
TiO2@MWCNT was assessed through indigo blue dye degradation using UV-Vis
spectroscopy. TiO2@MWCNT characterization was performed by SEM, TEM and
TGA analysis. Our results shown that the preparation method was efficient to
loaded  the  TiO2  on  the  surface  of  MWCNT,  and  the  composite  was  more
photocatalytic than TiO2. Besides, no acute toxicity, nor sublethal effects in Danio
rerio embryos was observed until 100 mg L-1. Nevertheless, µ-XRF showed that
the larvae were ingesting the nanoparticle.  In conclusion, TiO2@MWCNT is a
promising material for environmental remediation, presenting high efficiency and
low toxicity.
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