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Introduction: There are many pollutants e.g. industrial influents
containing dyes as the most dangerous man made pollutants.
Adsorption is one of the most attractive techniques for wastewater
treatment due to its low cost, simplicity and the availability of a wide

range of adsorbents Use the adsorption activity of some
semiconductors for industrial wastewater treatment is very
Keywords: important.Materials and Methods: In this study, two-component
Nanocomposites, Al203-ZnO, composite Al203-Zn0 was prepared by co-precipitation method using
Co-precipitation, adsorption, ~ 2inc acetate and aluminum hydroxide. The synthesized
industrial wastewater nanocomposites were characterized by X-ray diffraction analysis

(XRD), field emission scanning electron microscope (FESEM) and FTIR
analysis to investigate the microstructure, morphology and the
chemical bonds of the synthesized composite, respectively. The
obtained nanocomposites were applied for removal of methylene
orange (MO) as an anionic dye from aqueous solution.

. Findings: The obtained results showed that by increasing the
percentage of ZnO in nanocomposite, morphology of the composite
changed from plate to agglomerates. The highest methyl orange
removal (98%) was obtained in optimized condition pH=5, 0.03g of
adsorbent and 10 ppm of dye for nanocomposite 20Al203-80ZnO0.

Conclusion: The increase of zinc oxide to aluminum oxide up to 40%
had the highest adsorption rate duet to the presence of active places
for dye in two-component nanocomposites. However, the increase of
zinc oxide higher than 40% reduces the interface between the phases.
These modified nanocomposite have good potential for wastewater
treatment as a novel adsorbent.
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Extended Abstract

Introduction

Recently, the use of nanocomposites has been the
subject of much research in various fields of science
due to the different and new properties compared to
their constituent raw materials. Among these, the
use of metal oxides in the synthesis of
nanocomposites with a focus on metals including
silicon, aluminum, zinc and copper have been
widely considered in catalytic research [1-3]. One of
the most important problems that human society is
faced with and constantly raises at different times is
environmental pollution by dye and pigment. There
are several ways to remove paint from effluents.
Among these methods, the adsorption process is the
most efficient method for removing colored organic
matter from industrial effluents because the colored
compounds in the wastewater are easily transferred
to the solid phase and on the other hand the
adsorbent used in the adsorption process is
reproduced and reused, or store in a dry place
without direct contact [4].

Aluminum oxide or alumina has been used as an
adsorbent and catalyst in many processes. The
fabrication of this oxide at the nanoscale is of great
importance for increasing the specific surface area
and changing its surface charge and morphology in
chemical reactions. These changes increase the
efficiency of the reaction. Another metal oxide that
is widely used as a catalyst and photocatalyst in
various processes is zinc oxide. Zinc oxide as a
heterogeneous acid catalyzes many chemical
reactions. In this study, two-component Al,03-ZnO
nanocomposites with different percentages ZnO.
The synthesized nanocomposites were then
characterized using XRD, FESEM, EDX and FTIR
techniques. Then, the adsorption properties of these
nanocomposites for dye adsorption were evaluated.
The type of adsorbent, the amount of adsorbent, the
pH of the medium and the concentration of dye as
pollutants are among the parameters that were
investigated in this study.

Materials and Methods

In this study, zinc acetate Zn(CH3C00)2.2H20
and sodium hydroxide from Merck chemical
company and aluminum hydroxide from
Ardakan Industrial Company of Iran were used
without any additional purification. Depending
on the type of nanocomposite, a certain amount
of aluminum hydroxide with a certain volume of
acetate solution was poured into a human on 3.5
M. Then, zinc acetate was added into 0.75 M
sodium hydroxide solution. Stir the reaction
mixture well to form a white precipitate. The
precipitate were collected and washed three
times with distilled water. The precipitates were

then dried in an oven and then calcined at 550 °
C for two hours. The synthesized
nanocomposites were characterized by X-ray
diffraction analysis (XRD), field emission
scanning electron microscope (FESEM) and FTIR
analysis to investigate the microstructure,
morphology and the chemical bonds of the
synthesized composite, respectively. The
obtained nanocomposites were applied for
removal of methylene orange (MO) as an anionic
dye from aqueous solution.

Results & Discussion

According to the XRD patterns, it can be seen
that with the addition of aluminum oxide to the
composition, the intensity of zinc oxide peaks has
decreased. With the addition of alumina in
samples from 60 to 80% alumina weight, a small
peak is observed 2theta= 66.7 degrees, which
indicates the presence of gamma alumina phase,
standard card number (JCPDS File no.00-029-
63). [7,8]. By comparing the X-ray diffraction
pattern with the FESEM images, Al100 (B6)
sample confirms the high non-crystallization of
the constituent particles at a heat treatment
temperature of 550 ° C. In fact, at this
temperature there was not enough driving force
for the growth of Al203 crystals.

Methylene blue (MB) and methyl orange (MO)
were used to select the type of contaminant or
dye in the laboratory as the cationic dye and the
anionic dye, respectively. The resulting mixtures
were stirred with a magnet, and after a few
minutes it was observed that methyl orange
began to be adsorbed onto B1. After 20 minutes,
the methyl orange tube was almost discolored,
but the methylene blue color remained almost
constant. Based on these results, methyl orange
was selected as the anionic dye as a model of dye
contaminant. Compared to aluminum oxide, the
adsorption increased from 7 to 12%. These
adsorption can be attributed to the solubility of
the zinc oxide phase in aluminum oxide to form a
two-component nanocomposite. The amount of
active site exposed to the dye is higher than that
of aluminum oxide. In addition, the color
adsorption increases with the formation of the
interface between the two phases due to good
adsorption in the interface. With further increase
of zinc oxide to 40% in two-component
nanocomposites, the adsorption rate increased
again and reached 59%. Subsequently, the
adsorption percentage for 60A1-40Zn adsorbent
increased to 98% [9].
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Conclusion

Two-component Al203-ZnO nanocomposite
with different percentages of aluminum oxide
and zinc oxide was synthesized by Co-
precipitation and then calcination at 550 °C. The
increase of zinc oxide to aluminum oxide up to
40% had the highest adsorption rate. In this case,
there are most active places for dye in two-
component nanocomposites. Further increase of
zinc oxide reduces the interface between the
phases. The results obtained from the adsorption
process showed that under optimal conditions of
10 ppm concentration of dye, 0.03 g of adsorbent,
pH =5 and the ratio of 40 and 60 between the two
phases of aluminum oxide and zinc oxide in two-
component nanocomposites, the highest
percentage of dye adsorption obtained 98% after
10 minutes.
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