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The available dyes in the Reseda luteola are widely used in dyeing textile fibers,
especially hand-made carpets. In the dyeing of cellulose and protein fibers, a
significant amount of these dyes remain in the dyeing effluent, which causes
environmental pollution. In this research, the synthesis and characterization of a
metal-organic framework (MOF) containing an amino group has been investigated in
order to remove the dyes present in the dyeing effluent. Dye removal conditions have
been optimized by the single-parameter method, and the effect of effective factors such
as the initial concentration of the dye, amount of adsorbent, and pH have been
investigated. The results show that the synthesized MOF can remove the highest
amount of dye in a solution with an initial concentration of 240 mg/l at pH 5, time 120
minutes, ambient temperature, and amount of adsorbent 0.07 g. Also, the kinetic data
and adsorption isotherm show that the rate of dye removal follows intraparticle
diffusion and Freundlich isotherm. The adsorption process is exothermic and physical

adsorption process.
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Figure 1: FE-SEM images of the synthesized nano adsorbent and particle size distribution.
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Figure 4: FT-IR spectra of adsorbent.
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Figure 2: XRD pattern of synthesised adsorbent.
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Figure 3:

Adsorption/ desorption isotherm diagram of synthesised
metal-organic framewrok.
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Table 1: Adsorption intensity of solutions after adsorption process of
reseda dyes.

1 3 2.695
2 5 0.855
3 7 1.523
4 9 1.373
5 11 1.875
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Absorption intensities higher than 2 are obtained by multiplying
the dilution factor by the absorption intensity.
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Figure 5: Protonated luteolin in acidic medium.
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Figure 6: Protonated metal-organic framework. MIL: MOF.
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Table 2: Results of investigating the effect of adsorbent amount on

Dye Removal (%)

the efficiency of the absorption process.

Adsorbent amount Adsorption intensity

1 0.01 1.304
2 0.03 0.84
3 0.05 0.697
4 0.07 0578
5 0.09 0.568
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Figure 7: The effect of initial concentration on the removal
percentage of reseda dyes by adsorbent.
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Figure 8: FT-IR spectra of adsorbent, reseda dyes and MIL-NH2

containing reseda dyes.
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Figure 9: TGA results for absorbent and absorbent containing dyes.
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Figure 10: Samples of reseda dye solutions after the absorption
process during different contact times and temperature of 45 °C.
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Figure 11: Absorption spectrum of reseda dye solutions during
different times of contact with the adsorbent at a temperature of 45 °C.
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Table 3: Correlation coefficients and constants of kinetic adsorptions.

T(°C)
Equations and constants

Pseudo First Order 0.77 095 094

Pseudo Second order 061 071 0.99
Intra-particle diffusion 097 097 0.955
K (mg/g min'?) 6.32 655 6.67

C (mg/g) 623 813 746
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Figure 12: Interactions of dye and adsorbent (32).
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Figure 13: Different isotherm models of absorption of reseda dyes by adsorbent at temperatures of 45 and 60° C.
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Table 4: Thermodynamic parameters of dye adsorption on the used

adsorbent.
T AG AH AS
(°K) (KJ/mol) | (KJ/mol) | (J/mol. °K)
333 -29.52
318 -32.56 -60.82 -92
298 -32.99
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