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Preparation of GO/GA-g-PAMPS composite hydrogels and its
adsorption properties for cationic dyes
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Abstract: GO/GA-g-PAMPS composite hydrogels were prepared by one-step hydrothermal reaction using
self-made graphene oxide (GO), gum arabic (GA) and 2-acrylamide-2-methylpropanesulfonic acid (AMPS)
as raw materials. The structure of composite hydrogels was characterized by FTIR, XRD and SEM. The
adsorption properties of the hydrogel for cationic dyes, methylene blue (MB) and crystal violet (CV) were
investigated. The results showed that when the mass concentration of GO was 0.3 g/L, the dosage of the
hydrogel was 0.05 g, pH of the solution was 7, temperature was 50 °C, and initial concentration of dyes
was 200 mg/L, the adsorption capacity of the hydrogel for MB and CV were 395.68 and 381.70 mg/g, and
the corresponding adsorption rates were 98% and 96%. After 5 cycles, the adsorption rates of MB and CV
were still up to 82.6% and 81.2%. The adsorption isotherms and kinetics revealed that the adsorption of the
hydrogel for MB was more consistent with Freundlich model, while that for CV was more consistent with
Langmuir model. The quasi-second-order kinetic model could better describe the adsorption process of the
hydrogel for two cationic dyes. Thermodynamic studies indicated that the adsorption process was
spontaneous, endothermic and chaotic.
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Fig. 7 Effect of contact time on the adsorption capacity
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Fig. 8 Fitting curves of pseudo-first-order kinetic(a) and
pseudo-second-order kinetic(b) for adsorption
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Fig. 9 Effect of initial concentration on the adsorption at
different temperatures
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Table 2 Langmuir and Freundlich adsorption isotherm parameters
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Table 3 Thermodynamic parameters for the adsorption
A G/(kJ/mol)
po/(mg/L) A H*/(kJ/mol) A 8%/(kI/mol/K) R?
30 °C 40 °C 50 °C
MB 50 13.973 87.120 —12.453 -13.247 -14.185 0.991
100 13.557 85.551 -12.406 —13.149 -14.110 0.983
150 14.379 87.872 -12.292 —13.043 —14.043 0.981
200 14.830 89.164 -12.222 -13.023 -13.995 0.990
250 13.322 84.054 —12.188 -12.914 —13.863 0.982
300 12.185 80.145 -12.149 -12.806 -13.749 0.969
SEH{E 13.708 85.651 -12.285 -13.030 -13.991
Cv 50 2.193 38.665 -9.526 -9.903 -10.299 0.994
100 15.852 80.656 —8.581 -9.406 -10.193 0.995
150 17.476 85.482 —8.386 -9.362 -10.091 0.984
200 18.224 87.226 —8.266 —8.948 -10.019 0.982
250 32.830 131.740 -7.056 -8.472 -9.686 0.997
300 33.547 132.792 —6.647 -8.106 -9.297 0.995
P H5 20.020 92.760 -8.077 -9.033 -9.930
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grafting polystyrene from guar gum using atom transfer radical
3 i addition[J]. Carbohydrate Polymers, 2017, 176: 266-272.
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B, BEASXT MB Fl CV A4 W FRF: R B R 4 531
395.68. 381.70 mg/g 1 98%. 96%. W[4k £l
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[ipeR el a R NI BB 8
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SR, HA RN
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