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The objective of this research is to estimate the environmental impacts of the
synthesis of titanium dioxide nanoparticles. In this study, Life Cycle Assessment (LCA) is
used as an environmental tool. The system boundary is defined to include materials
acquisition, transportation and production. The functional unit of this study is 25 g. of
TiO, nanoparticles produced. Their average size is 5 — 25 nm. Three types of solgel
method and three types of solvothermal method of TiO, nanoparticles production are
investigated. The first solgel method(SG1) uses TTIP, i-propanol and nitric acid as raw
materials. The second solgel method(SG2) uses TTIP, i-propanol, water and nitric acid as
raw materials. The third solgel method(SG3) use TTIP, ethanol, water, hydrochloric acid
and methylcellulose as raw materials. The first solvothermal method(SV1) uses TNB and
toluene as raw materials. The second solvothermal method(SV2) uses TTIP and toluene as
raw materials. The third solvothermal method(SV3) uses TTIP andethanol as raw
materials. SimaPro®6.0, LCA software tool, with Eco-Indicator 95 and Eco-Indicator 99
methods is used to estimate the environmental impacts. From the results obtained,
SG3method has higher environmental impacts than SG1 and SG2 methods. The
environmental impacts come mainly from manufacturing phase contributing to climate
change and respiration of inorganic substance. Moreover, TiO> nanoparticles synthesized
by SV3method create environmental problems more than that of SV2 and SV1 methods.
The manufacturing phase of TiO, production also contributes to climate change and
respiration of inorganic substance. Moreover, solgel method creates the environmental

impacts lower than that of solvothermal method.





