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Abstract
phene. [ Method ] The reduced graphene-glass bead composite was prepared by thermal deposition method ,and the experimental study on dynamic

(Key Lab of Eco-restoration of Region Polluted Environment, Ministry of Education,
[ Objective | The research aimed to study the performance and mechanism of dynamic adsorption of sulfadiazine antibiotics by gra-

adsorption of sulfadiazine antibiotics was carried out. The effects of pH,background liquid type,flow rate and pollutant concentration on the per-
formance of graphene adsorption antibiotics were investigated. The Thomas data and Yan model were used to fit the experimental data. [ Result ]
The sulfadiazine adsorptivity and the breakthrough time decreased with an increase in the pH value and flow rate. In contrast, the sulfadiazine ad-
sorptivity increased and the breakthrough time prolonged when changing the ion species to bivalent Ca** and decreasing the initial sulfadiazine
concentration. Both the Thomas model and the Yan model could better describe the penetration curve of antibiotics in the graphene column. The
results of the two model fittings were very close to those obtained by the experiment,but the decision coefficient R” of the Yan model was closer
to 1,and the effect was better. [ Conclusion ] This study can provide a scientific basis for the treatment and restoration of actual antibiotic contami-

nated water bodies.
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Note : 1. Background solution; 2. Sulfadiazine antibiotic; 3. Polytetrafluoroethylene hollow tube; 4. Switching valve; 5. Peristaltic pump; 6. Graphene filled

column; 7. Ultraviolet spectrophotometer; 8. Waste liquid cylinder; 9. Data automatic recorder
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Fig.1 Schematic illustration of dynamic adsorption experimental setup
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Table 1 Dynamic adsorption experimental parameters of sulfadiazine

on graphene packed column

e o C
N?O .'7 R} Filler Bacfligound pH mg;L mL?min
uid

1 PEIsEE NaCl 4.0 15 1.0
2 6.5 15 1.0
3 9.0 15 1.0
4 Vgt NaCl 4.0 15 1.0
5 6.5 15 1.0
6 9.0 15 1.0
7 E13iE7S CaCl, 4.0 15 1.0
8 6.5 15 1.0
9 9.0 15 1.0
10 akisl i CaCl, 4.0 15 1.0
11 6.5 15 1.0
12 9.0 15 1.0
13 Vgt NaCl 4.0 15 1.0
14 4.0 15 2.0
15 4.0 15 4.0
16 Vgl NaCl 4.0 5 0.5
17 4.0 15 0.5
18 4.0 30 0.5
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Fig.2 The penetration curve of glass beads (a) and graphene-glass beads (b) on sulfadiazine under different pH conditions
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Table 2 Performance and model parameters of graphene-glass bead absorbing sulfadiazine under different operating conditions

Thomas % Thomas model

Yan #% Yan model

T Ly 0 Grol Qep o “ . ) . .

No. min min mg mg/g L/ (min - mg) mg/g R a ml me/s R

1 5.66 8.83 0.11 0.009 3 112. 60 0.008 3 0.980 6 10.72 0. 150 0.008 2 0.987 5
2 6.00 8.16 0.11 0.009 1 137.71 0.008 5 0.994 1 13.81 0. 140 0.008 5 0.996 6
3 5.83 7. 66 0.10 0.008 5 154.79 0.008 2 0.9959 14. 88 0. 150 0.008 1 0.997 8
4 13.83 47.33 0.42 20. 860 0 9.56 19.770 0 0.987 4 3.61 0.039 18.890 0 0.999 6
5 14. 66 40. 00 0.38 19.240 0 12.17 18.790 0 0.993 4 4.39 0.041 18.220 0 0.999 9
6 9.00 27.66 0.26 13.170 0 16.04 12.710 0 0.994 9 3.98 0. 062 12.190 0 0.999 3
7 6.00 44.50 0.13 0.011 0 116.72 0.008 7 0.963 8 11.50 0. 140 0.008 6 0.9729
8 5.50 23.00 0.11 0.009 1 113.18 0. 008 2 0.987 4 10. 73 0. 150 0.008 1 0.993 2
9 5.83 13.16 0.11 0.009 3 124.03 0.008 7 0.9955 12.62 0. 140 0.008 6 0.998 0
10 12.00 63. 66 0.40 19.990 0 8.91 18.710 0 0.975 7 3.12 0.042 17.660 0 0.997 8
11 11.83 40. 00 0.30 14.980 0 16.04 14.550 0 0.989 8 4.45 0.053 14.110 0 0.999 3
12 12. 66 26. 83 0.30 14.970 0 18. 87 14. 660 O 0.996 3 5.40 0.052 14.350 0 0.999 9
13 13.83 12. 00 0.42 20.780 0 9.61 19.580 0 0.984 6 3.57 0. 040 18.700 0 0.999 0
14 5.33 8.33 0.39 19.330 0 16. 59 17.860 0 0.974 0 2.79 0. 090 16.580 0 0.999 2
15 2.16 8.33 0.40 18.080 0 26.13 17.370 0 0.954 2 2.17 0. 190 15.420 0 0.998 4
16 19. 50 44. 83 0.19 9.700 0 20.94 9.520 0 0.994 5 3.79 0.027 9.144 0 0.999 1
17 14. 66 31.50 0.39 19.480 0 11.99 18.830 0 0.992 7 4.35 0.041 18.230 0 0.999 7
18 12.16 28. 66 0.56 27.950 0 10.12  27.560 0 0.995 6 5.41 0.055 26.980 0 0.999 8
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Fig.3 The penetration curve of glass beads (a) and graphene—glass beads (b) on sulfadiazine in different background solutions
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Fig.4 The penetration curve of graphene adsorption column on

sulfadiazine under different flow conditions
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