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This research aims to study the influence of mixed surfactants of morphology of nano zinc
oxide (ZnO) particles synthesized by hydrothermal and solvothermal techniques for both single and
mixed surfactant systems. The experimental procedures are divided into 2 parts, the synthesized ZnO
particles were sampled from the bulk powders in the first part while the samples were taken from the
colloidal solution in the latter part. In the first part, DI water was used as the solvent throughout the
systems for hydrothermal reaction, and heptane and DI water at a specific volume ratio was used as the
solvent for solvothermal reaction. The surfactant concentration was adjusted in order to see the effect
of concentration on the morphologies of ZnO particles. The experimental results show that variation of
surfactant concentration, types of surfactant and synthetic techniques effect on the morphologies of
ZnO particles both shape and size. The XRD patterns show that the structure of the synthesized ZnO
particles is hexagonal wurtzite. The hydrothermal reaction produces larger ZnO particle size compared
to the solvothermal reaction. In single surfactant systems, ZnO particles are dependent on the surfactant
concentration; the higher NaDS concentration, the larger ZnO particles obtained and the higher CTAB
concentration, the smaller ZnO particles obtained. The average pore size of synthesized ZnO is 24.51
nm indicating the macroporous structure. The average pore volume is approximately about 0.2 cmB/g.
The average surface area is approximately about 32.01 m’/ g.

In the second part of experiment, the samples were taken from the colloidal solution in the
reactor due to the sampling in the first part of experiment yields the macro-sized ZnO particles. The
surfactant concentration was kept constant at 100 mM for all studied systems in both hydrothermal and
solvothermal techniques but, many types of surfactant were introduced to the systems. The particle size
distribution obtained from the particle analyzer (zeta potential) show that single and mixed surfactant
systems that introduced into the reaction really influence on the morphology of nano ZnO particles.
The colloidal solution from the hydrothermal and solvothermal reaction with surfactant-assisted

syntheses can produce nano ZnO particles with various sizes depending on the types of surfactant.





