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Abstract; In this study, yttrium nitrate hexahydrate (Y(NO,), - 6H,0) and graphene oxide ( GO)
were employed as precursors. A yttrium oxide/graphene oxide (Y,0,/G0O) composite hydrogel system
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was constructed via a hydrothermal synthesis route, which was subsequently subjected to freeze-drying
to yield a porous composite aerogel material. This material was then applied to the purification of dye-
containing wastewater. The microstructure and properties of the composite were systematically character-
ized by a suite of analytical techniques,including Fourier-transform infrared spectroscopy (FT-IR) ,X-
ray photoelectron spectroscopy ( XPS) ,scanning electron microscopy ( SEM) , energy-dispersive X-ray
spectroscopy (EDS) ,N, adsorption-desorption analysis,and ultraviolet-visible diffuse reflectance spec-
troscopy (UV-vis DRS). Additionally, the photocatalytic degradation mechanism of the material toward
congo red (CR) dye was investigated in depth. The results demonstrated that Y, 0, was immobilized on
the surface of the composite aerogel, forming a three-dimensional porous architecture. The Y,0,/GO
composites exhibited a narrowed band gap and enhanced photosensitive properties , which contributed to
its excellent photocatalytic performance in dye removal. Notably, the composite showed a high removal

efficiency for anionic dyes; under acidic conditions, it achieved an optimal removal capacity of 432. 12
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mg-g ' for CR solution.
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of Y,0,/GO composites on different dyes
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Fig. 12 Photocatalytic removal rate and photocatalytic rate of different samples under UV light
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Tab.2 Photocatalytic rate constant k, correlation
coefficient R and photocatalytic efficiency

of different samples

v o I ) St

FES k/min R )%
GO 0.00243  0.991 1 9.21
Y,0, 0.00552  0.9658 12.20
Y,0,/GO B&HMEL  0.11264  0.9589 73.28
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Fig. 13 Thermodynamic analysis for the adsorption of CR on Y,0,/GO composites
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Tab.3 Thermodynamic parameters for the adsorption of

CR on Y,0,/GO composites

. AG’/ AH’/ AS’/
/K . . e
(kJ+mol ™) (kJemol™) (Jemol™-K™")
283 -4.15
298 -6.32 37.59%4 147. 456
308 7.84
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