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Abstract

Water pollution caused by the dis&ge of industrial
one of the major environmental challeng zo dyes s
these wastewaters due to their high stabi
removal of these two dyes & ption was in

various ranges of pH (3 to 8),§
and surface properties of the adSor|
nanoparticles with gn average size of a
The optimum condi

Black B (RB-B) and Lovafix Blue (LBB) are common pollutants in
his study, the efficiency of nickel oxide (NiO) nanoparticles in the
nts aimed at determining the optimal conditions were conducted across
5 g/L), temperature (20 to 40 °C), and contact time (10 to 180 minutes). The structure
erized using SEM, EDX, XRD, BET, and FTIR analyses. The results showed that NiO
y 45.67 nm and a specific surface area of 127.18 m?/g exhibited high adsorption capacity.
B-B were achieved at pH 7, and for LBB at pH 8. The maximum adsorption capacities for
RB-B and LBB were mg/g, respectively. The pseudo-second-order kinetic model (R? = 0.999) and Temkin isotherm
model (R? = 0.942) provi to the data. Furthermore, thermodynamic data confirmed that the process was endothermic and
spontaneous. Overall, the res Is study indicate that NiO nanoparticles, due to their effective and cost-efficient performance in dye
removal, ca ilized for i-industrial and industrial wastewater treatment in textile industries.

Keywords: , Levafix Blue dye, Nickel oxide nanoparticles, Remazol Black B dye
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Abstract

Introduction and Aim

The discharge of colored wastewater from various industries, es
and high water solubility, creates serious environmental problems
Azo dyes, including Remazol Black B (RB-B) a
to their stability and widespread use in the te i - Sdsorption, due to its efficiency, economic viability, and
environmental compatibility, has attracted attentioRjas an effective Wethod for removing these pollutants. Nickel oxide (NiO)
nanoparticles, owing to their unique magnetic, elechQus i roperties, are suitable adsorbents for treating colored
wastewater. However, specifi i al of Remazol Black B and Levafix Blue dyes using
nickel oxide nanoparticles hav ic scientific sources. The aim of this research was to

¢ dye compounds with complex structures
re toxic, carcinogenic, and non-biodegradable.

In this study, Re fix Blue dyes (Sangchun Company, South Korea) and nickel oxide nanoparticles
were used as adsorb e solutions was adjusted with HCI and NaOH, and dye concentrations were measured
s spectrophotometer. Adsorption experiments were conducted using the One-Factor-At-a-
igate the effect of various parameters including adsorbent dosage (1-5 g/L), pH (3-8),
contact time (60-180 minutes). The structural characteristics of NiO were determined by FTIR,
alyses. Adsorption capacity and removal efficiency were calculated. Adsorption kinetics and
Freundlich, Temkin) were also investigated.

NiO Nanoadsorbent Characterization: SEM images showed that NiO nanoparticles have a dense morphology with sizes
around 45.67 nm, creating a porous and active surface for adsorption. EDX analysis confirmed the presence of nickel and
oxygen elements, indicating the high purity of the nanoadsorbent. FTIR spectroscopy identified O-H and C-O functional
groups and Ni-O bonds. XRD analysis determined the average crystallite size to be 94.4 nm. The specific surface area of the
adsorbent, as determined by BET, was reported as 127.18 m?/g.



Effect of Adsorbent Dosage: Increasing the adsorbent dosage from 1 to 5 g/L increased the removal efficiency for Levafix
Blue dye by up to 47.17% and for Remazol Black B dye from 65.72% to 93.85%. An optimal adsorbent dosage of 5 g/L was
selected for both dyes.

Effect of pH: Maximum removal efficiency for Remazol Black B dye was observed at pH 7 (approximately 96%) and for
Levafix Blue dye at pH 8 (approximately 94.1%). These results indicate that alkaline conditions are more favorable for the
removal of these dyes.

Effect of Temperature and Thermodynamics: Increasing the temperature from 20 to 35 °C increased the adsorption efficiency
for both dyes. A temperature of 35 °C was identified as the optimal temperature, at which the removal gfficiency for Remazol
Black B was 96.75% and for Levafix Blue was 98.22%. Thermodynamic results showed that the ads
dyes was spontaneous (AG<0) and endothermic (AH>0), and accompanied by an increase in disorder

Effect of Contact Time: The time to reach adsorption equilibrium for both
minutes. At this time, the adsorption efficiency for Remazol Black B increase
to approximately 91%.

es was determined t ately 180
approximately 999 fix Blue

I, while@gmazol Black
ofb es followed
\vafix Blue and 17.49
Remazol Black B as

Adsorption Isotherms and Kinetics: Levafix Blue dye followed the Temkin adsorpt
B did not show a sufficient fit with the models investigated. Kinetic results show:
the pseudo-second-order model. The maximum adsorption capagigy obtainedgwa
mg/g for Remazol Black B. The removal efficiency for vafi#

97.25%.

Conclusions

bent for the removal of Remazol Black B and Levafix Blue
azol Black B removal included pH 7, adsorbent dosage
h a maximum efficiency of 87.45% and an adsorption
determined to be pH 8, adsorbent dosage of 5 g/L,
efficiency of 69.16% and an adsorption capacity of
nd endothermic, and followed pseudo-second-order
ective and cost-efficient methods for treating textile industry

Nickel oxide nanoadsorbent was introduced as a
dyes from contaminated wastewater. The optimal
of 5 g/L, temperature of 35 °C, and contact time
capacity of 17.49 mg/g. For Levafix Blue, the opti
temperature of 35 °C, and co time of 180
13.83 mg/g. The adsorption proCess for both
kinetics. This research paves the wa

dye wastewater. ‘
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