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Extended Abstract

In this study, the design experiment with Response Surface Method (RSM) of the Box-Behnken model
(BBD) was used by MiniTab-19 software to determine the optimal conditions for removal of Acid
Blue-74 dye from textile wastewater by using nanozeolite particles (smaller than 100 nm). One of the
most important concerns regarding industrial environmental impact is related to the presence of textile
dyes in wastewater. Therefore, dye removal from textile wastewater is of interest of scientific commu-
nity and needs to be considered as a very important process in textile dyeing houses all around the
world. Acid Blue-74 is a water- soluble acidic dye used in dyeing of wool and silk textile materials.
There are different methods for removal of dyes from wastewater in textile industry such as adsorp-
tion, ion exchange, and filtration/coagulation, ozonization, Fenton reagent, aerobic degradation, anaer-
obic degradation, and biosorption. The present work focuses on optimization of dye (Acid Blue-74)
removal process using modified nanozeolite. Zeolites are widely used as absorbent in removal of im-
purities like dye from wastewater and it is believed that surface modification of zeolites will improve
their dye adsorption capacity. The main effective parameters involved in quality of dye removal such
as pH, temperature, dye concentration, stirrer speed and adsorbent dose were investigated in an ANO-

VA statistical analysis system to study the dye adsorption process (Table 1).
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Table 1. Design of Experiments

Factors Surface of factors
Low Central High
Zeolite (adsorbent) (g) 0.02 0.06 0.10
Dye Concentration (ppm) 20 30 40
Temperature (°C) 25 35 45
pH 35 7.0 10.5
Stirrer (rpm) 250 500 750

On the other hand, in order to remove anionic contaminants and increase the negative ion exchange
capacity by nanozeolite, the nanozeolite surface was modified using Tween-60 surfactant. SEM, BET
and DLS analysis were performed to evaluate the surface modification and study structural features.
SEM micrographs showed that surface modification of nanozeolite is performed using Tween-60 but
the performance of the treatment has been largely depended on Tween-60 concentration. The experi-
mental results revealed that decrease of pH, temperature and dye concentration significantly affect dye
removal performance and absorption process. Optimal pH condition, adsorbent value, stirrer speed and
temperature were found 3.5, 0.06 g, 502 rpm and 25 °C, respectively. The SEM observation shows
that the modified nanozeolite is uniformly treated by Tween-60 and morphology of the particles is
interconnected. The use of the surfactant of Tween-60 with a concentration of 15% as a modifier for
pure nanozeolite provides a suitable surface for dye adsorption and improves the adsorption mecha-

nism (Figure 1).

SEM HV: 20.0 kV WO: 7.38 men | |

View fieid: 2.73 pm Det: SE 500 nm
SEM MAG: 70.0 kx  Date(m/dy): 092518

Figure 1. SEM Micrograph of modified zeolite nanocomposite 15%.

From DLS analysis data, it can be understood that due to the increase in particle size of modified sam-
ple and also the increase in zeta potential, the adsorbent surface is modified. The results of BET analy-

sis revealed that surface modification caused a decrease of the amount of pores in modified nanozeo-
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lite adsorbent sample and as a result, dye adsorption was significantly improved. Adsorption isotherms
equation such as Langmuir, Freundlich, Temkin and Dubinin-Radushkovic were investigated to de-
termine the type of adsorption process isotherm and pseudo-first-order and pseudo-second-order mod-
els were used to determine the adsorption process kinetics. The adsorption isotherm follows the
Freundlich model. In addition, adsorption kinetics show that the best model for describing the reaction
rate is the pseudo-second-order model. Overall conclusion of this study presents that the use of modi-
fied nanozeolite can be used as an affordable and efficient method to modify the adsorbent surface of
nanozeolite to remove the Acid Blue-74 dye and improves the quality of the dye adsorption process.
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