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Doxycycline Adsor ption with Fe;O,@Seabuckthorn Carbon and Adsor bents
Regeneration under Heter ogeneous Fenton Oxidation

ZHANG Xia', BAIBo', DING Chen-xu’, WANG Hong-lun?, SUO You-rui’
(1. College of Environmental Science and Engineering, Chang’an University, Xi’an 710054, China;
2. Northwest Plateau Institute of Biology, Chinese Academy of Sciences , Xining 810001, China)

Abstract:  Fe;O,@seabuckthorn carbon was prepared by impregnating seabuckthorn branches with Fe’" and
then thermal cracked under 500 . SEM and EDS results showed that the Fe;O4 nanoparticles prepared had a
size of ~ 40 nm, which were discretely distributed on the carbon surface. Moreover, XRD results indicated that
the Fe;O4 nanoparticles were under face-centered cubic crystal structure, while the seabuckthorn carbon was
amorphous. The prepared Fe;O4@seabuckthorn carbon was used as adsorbents to treat doxycycline-containing
wastewater and the results showed that this adsorbent had high adsorption capacity under alkaline conditions
(pH=10), and the adsorption capacity increased first and reached equilibrium after 3.0 h. Furthermore, the
results showed that the adsorption followed pseudo-second-order kinetics with correlation coefficient R* >0.99,
and the adsorption isotherms can be fitted better by Freundlich equation than Langmuir equation.
Thermodynamic results (AG’<0 and AH">0) indicated the adsorption process was spontaneous and endothermic,
and AS">0 meant it was irreversible. The adsorbents can be regenerated in-situ by heterogeneous Fenton
reaction with 6%(wt) H,0,, and doxycycline removal efficiency declined by 19.1% after regeneration.
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Fig.5 Doxycycline adsorption kinetics using Fe;Os@seabuckthorn carbon
1
Tablel Adsorption kinetic parameter s of different initial concentrations of doxycycline
. . Pseudo-first-order Pseudo-second-order
1 Initial concentration Oexp B B
/mg-L’l /mg_gq Qcal . '1 . R2 Qcal . j . RZ
Qcal /mg-g / min /mg-g / g'mg -min
Qexp 8.0 2.505 2.726 0.057 0.991 2.622 0.055 0.996
13.0 3.689 3.750 0.067 0.946 3.858 0.040 0.994
18.0 4.693 4.450 0.058 0.990 4.876 0.036 0.996
22.0 5.499 3.407 0.044 0.951 5.623 0.049 0.999
27.0 6.835 4.082 0.051 0.959 6.978 0.046 0.999
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C Table2 Intraparticlediffusion fitting parametersat different initial
concentrations
Initial concentration / kiaix1 02 k<1 0? )
-1 -1 . =12 -1 . =172 c R
mg-L /mg-g" min / mg'g -min
8.0 27.73 0.32 2.463 0.9657
13.0 47.35 0.32 3.647 0.8909
3.6 18.0 53.39 0.65 4.610 0.8924
27.0 58.26 1.00 6.697 0.7554
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kJ-mol /K / kJ-mol™! /kJ-mol™  /Jmol™ K™
AS">0 293.15 1.005 -0.011
298.15 1.117 -0.027
38 303.15 1.249 -0.056 21.8 74.2 0.97
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