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Preparation of fusiform nanocomposite TiO, and evaluation on its

antibacterial performance against plant pathogenic bacteria
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Abstract . Nanocomposite TiO, doped with copper,zinc and iron ions respectively is prepared by sol-gel method and

is then handled by freeze drying method and high temperature drying method respectively to obtain two kinds of nanoscale

antibacterial micro-powders.Under the simulated natural conditions, the inhibition rate of mycelium is used to test the

antibacterial characteristics.The antibacterial activity of TiO, is determined by counting the survival rate of pathogenic

bacteria and relative antibacterial rate.The sol material prepared are characterized via XRD and TEM, and the results

exhibit that the crystalline types of materials are all anatase and of fusiform,with particle size distribution in the range of

20-90 nm.The obtained micro powder exhibit different colors according to different metal ions doped.The powder doped

by zinc is milky white, that doped by copper is light blue, and that by iron is light green.The antibacterial ability has

relation to the dosage amount. The doped samples have higher antibacterial ability than non-doped samples. Good

antibacterial effects can be achieved when the doping amounts of 3 kinds of metal ion are 0.4% each, and the same

results can be gained even if tests are performed upon different plant pathogenic bacteria. The antibacterial activity of

samples that is handled by frozen drying method is slight stronger than that of the samples handled by high temperature

drying method. Both kinds can inhibit the pathogenic bacteria without significant difference in effect. Among six pathogenic

bacteria, the pathogenic bacterium of cucumber fusarium wilt is the most sensitive to the experimental inorganic

antibacterial agent samples,with an inhibition rate of about 65% ,and Alternaria sp.is the lowest,41%.1t is verified that

the nano antibacterial agent prepared by this method has broad spectrum.
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