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Abstract

This project aimed for the chemical fabrication of nano-trilobes via nucleophilic reaction
between alumina and sodium hydroxide solution. There were two parts of experiments. The first part
was performed in a batch system. First, alumina membrane was etched by 0.04 M NaOH at room
temperature for the period of 60, 90 and 120 minutes in order to investigate the effect of etching time
on the nano-trilobes structure. SEM images revealed that nano-trilobes started to form at 90 minutes
of reaction time and appeared more complete at 120 minutes. The second part of experiments was
performed in a semi-batch system, where the NaOH solution flowed continuously through the ALO,
membrane. The effects of etching time and NaOH concentration on the nano-trilobes structure were
studied. The AL,0O, structure appeared similar to those obtained from the batch system. Increasing the
semi-batch reaction time caused the Al,O, nano-trilobes structure width and the membrane thickness
to decrease. There were three types of nano-trilobes structure e.g. the one-dimensional channel
structure, large nano-trilobes structure and very fine strands of nano-trilobes. The specific surface
areas of all three structure types were measured by BET technique. It was found that the second and
the third types of structure had specific surface areas of approximately 75 mZ/g (2.6 times of the

original material),
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