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ACID DYES/ ADSORPTION/ MESOPOROUS SILICA/NYLON-SILICA

COMPOSITE/SELECTIVE RECOGNITION

In this research, the main goal was to study the adsorption of acid red 1 to
various adsorbents. The adsorbents were amino-functionalized mesoporous silica,
molecularly imprinted silica-based particles, and nylon/silica composite. The prepared
adsorbents were characterized by transmission electron microscopy (TEM), scanning
electron microscopy (SEM), X-ray diffraction (XRD), nitrogen adsorption-desorption
analysis, and Fourier transform infrared (FTIR) spectroscopy. Adsorption experiments
were performed with 0.035 g adsorbent. The dye concentration, pH of dye solutions,
adsorption time and temperature were varied.

Amino-functionalized mesoporous silica was synthesized by a sol-gel process.
Tetraethylorthosilicate = (TEOS)  was used ~as a silica source and
cetyltrimethylammonium bromide was used as a mesoporous template. The particles
were functionalized with 3-aminopropyltriethoxysilane (APTES). The size of the
particles was ~1 um in diameter. The adsorption of acid red 1 reached equilibrium in 1
h. The optimum pH for the adsorption was 2.0 and the maximum adsorption capacity
was 139.6 mg/g. Adsorption isotherms followed the Freundlich model in the low dye
concentration range and followed a Langmuir model in the high concentration range.

The adsorption processes were spontaneous and endothermic.



v

After the equilibrium adsorption, the systems were in a higher state of randomness.
Adsorption kinetics followed a pseudo-second order model.

To enhance selectivity of the adsorbents, the molecularly imprinted adsorbent
was synthesized by the sol-gel method. The adsorbent surface was functionalized with
APTES before its use in the imprinting process. Acid red 1 was used as a template, A
nonimprinted adsorbent was synthesized with the same procedure without adding
template. The sizes of the adsorbents were ~100 nm and well distributed. The
adsorption of the imprinted adsorbent followed the Langmuir isotherm model. The
adsorption processes were spontaneous and exothermic. After the equilibrium
adsorption, the systems were in a lower state of randomness. Adsorption kinetics
followed a pseudo-second order model. The adsorption capacities of the imprinted and
nonimprinted adsorbent were 36.9 and 28.3 mg/g, respectively. Values of a separation
factor of the imprinted adsorbent for acid red 1 compared to tartrazine, zincon, and
sulfasalazine were 30.5, 2.22, énd 1.78, respectively. The results demonstrate that the
imprinted adsorbent can selectively bind the target dye.

Nylon/silica composite was prepared using nylon 6 and nanosilica. Acid red 1
was also used as the template in the synthesis to investigate the imprinting effect. The
optimum hydrolysis time and mixing time were 2 and 16 h, respectively. The obtained
particles were coated with nylon but were not totally separated from each other. The
adsorption capacity of the nylon/silica composite synthesized with the template was
23.4 mg/g and without was 16.0 mg/g. Values of imprinting factors were less than 1,

indicating that the imprinting process did not succeed.
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