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Ascorbic acid (Vitamin C) -metal-organic framework bio-hybrid with
green synthesis for efficient degradation of acid blue 92 under visible light

irradiation

Bahareh Rabeie *
Department of Environmental Research, Institute for Color Science and Technology, P. O. Box: 167654-654, Tehran, Iran
* Rabeie-ba@icrc.ac.ir;b_rabeie@yahoo.com.

Abstract

This study presents ascorbic acid/MIL-100 (Fe) bio-hybrid, prepared via an environmentally friendly green synthesis method
at room temperature, providing a sustainable approach to develop an efficient photocatalyst for environmental remediation.
The structural and morphological properties of the synthesized bio-hybrid were confirmed by Fourier transform infrared
spectroscopy, X-ray diffraction, scanning electron microscopy, and energy dispersive X-ray spectroscopy with elemental
mapping and Thermo gravimetry. Under visible light irradiation, 0.04 g/L of the bio-hybrid degraded around 90% of the acid
blue 92 solution, 80 mg/L in the presence of hydrogen peroxide. The electron-donating properties of ascorbic acid and the
characteristics of the metal-organic frameworks resulted in a synergistic effect and remarkable performance for this hybrid.
The degradation reaction followed first-order kinetics and was driven by hydroxyl radicals as the most effective active species.
Excellent stability and reusability over four cycles, cost-effectiveness,-and demonstrate the hybrid's potential for long-term
wastewater treatment. This nature-inspired material promises broader pollutant removal using biomaterials, offering
sustainable solutions for water purification and environmental protection.

Keywords:Green chemistry; Ascorbic acid/MIL-100(Fe); bio-hybrid; Acid blue 92 dye; Wastewater treatment
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Table 1. Information on raw materials used in this research
Name Molecular Formula Molec;z;qu\INelght Purity Company
1,3,5-benzenetricarboxylic acid CoHsO0s 210.14 >97 Sigma-Aldrich
L-Ascorbic acid CesHsOs 176.124 >99 Sigma-Aldrich
Iron(1l) nitrate tetrahydrate FeClz-4H20 404.00 >99 Merck
Ethyl alcohol EtOH 46.07 >99.9 Merck
Acid Blue 92 C26H16N3Na3010Ss3 695.59 95 Sigma-Aldrich
Hydrochloric acid HCI 36.46 37% Mojalali
Sodium hydroxide NaOH 40 Extra Mojalali
(y-som
NaO3 H
avada
Iy
"D
-on
NaO3S

AY S sl (61355, polons Ll ) JSS
Fig. 1. The structure of Acid Blue 92
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Fig. 2. Synthesis method of Ascorbic acid/MILL100(Fe) preparation
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Table 3. Kinetic data of GQD/MIL101 binary composite and pure MIL101

Zero-order First-order Second-order
Ln (C/C0) =kit (1/C) — (1/Co) =kat
Photocatalyst ki ka R2
(1/min) (L/mg min)

1 0.9181 . . 0.9649
. . 2 0.2108 0.8994 0.0069 0.9525 0.0001 0.9855
HEER8 el L ) @ 0.4344 06218 0009  0.9556 0.0002 0.9278
4 0.1222 0.9415 0.0081 0.9517 0.0002 0.9718
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Table 4. Comparison of photocatalytic performance of different catalysts in dye degradation

Catalyst Pollutant Dose (g/l) Concentration light Yield (%) Ref
N-TiO2/MIL100 MB 1 5x 105 M visible 99.1 (59)
RhB 93
COF/MIL100/CuFe204 MG 0.06 40 mg/L visible 98 (27)
MIL-100(Fe)@PAN MO (3x3cm) 20mg/L Visible 99 (60)
RhB 88
Starch/M100/CoFe204 MB 0.1 40mg/L visible 96.6 (28)

Ascorbic acid/MIL100 MB 0.04 80mg/L visible 87 This work
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