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Fig. 1 Schematic illustration of electro-sorption experimental device
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Fig. 2 Characterizations of ACF: SEM images before (A) and after (B) modifications, (C) N, adsorption-desorption isotherms,

and (D) FTIR spectra
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Tab. 1 ACEF specific surface area and pore size distribution
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Cr(VD) J SMX. ## W [ : 10 mg- L' ,pH=5.5~6.0,6 h; LI fff . 10 mg- L' ,pH=5.5~6.0,6 h,1.2 V.
Fig. 3 ACF electrostatic adsorptions before and after modification. (A) ACF static adsorptions of Zn(II), Cr(VI) and SMX before
and after modification. (B) ACF electrosorptions of Zn(I), Cr(VI) and SMX before and after modification. Static adsorp-
tion: 10 mg-L"!, pH=5.5 ~ 6.0, 6 h; Electrosorption: 10 mg-L', pH=5.5~6.0,6h, 1.2 V.
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Fig. 4 Effects of concentration on the static adsorptions and electrosorptions of Zn(Il), Cr(VI) and SMX by ACF. Static adsorp-
tion: pH =5.5 ~ 6.0, 6 h; Electro-sorption: pH=5.5~6.0,6 h, 1.2V
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Fig. 5 Effects of pH on the static adsorptions and electro-sorptions of Zn(II), Cr(VI) and SMX by ACF. Static adsorption: 10

mg-L", 6 h; Electrosorption: 10 mg-L", 1.2V, 6h
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Fig. 6 Effects of voltage on the static adsorptions and electrosorptions of Zn(Il), Cr(VI) and SMX by ACF. Static adsorption: 10
mg-L", pH= 5.5~ 6.0, 6 h; Electrosorption: 10 mg-L", pH=15.5~6.0, 6 h.
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Tab. 2 Kinetic fitting parameters for the adsorptions of Zn(Il), Cr(VI) and SMX by ACF
Quasi-first-order dynamic model Quasi-secondary model dynamics
Contaminant  Voltage/V (I;Il;m;/l) . - . . K,/ .
Jeea/(mg-g")  Ky/(min”) R Jeea(mg-g") (g-mg"-min") R
0 5.02 12.73 0.7163 0.8745 5.13 0.0598 0.9878
Zn(1I) 0.6 6.84 16.08 0.8758 0.8482 7.04 0.0373 0.9837
1.2 9.25 22.31 0.9852 0.8676 9.38 0.0331 0.9807
0 4.53 6.36 0.4690 0.8998 4.23 0.0523 0.9695
Cr(VI) 0.6 6.03 10.27 0.6557 0.8667 5.89 0.0437 0.9874
1.2 8.81 13.22 0.5829 0.8984 8.67 0.0323 0.9834
0 451 6.41 0.5586 0.9474 4.71 0.0535 0.9885
SMX 0.6 6.03 13.69 0.8654 0.8416 5.94 0.0460 0.9792
1.2 8.21 20.51 0.9154 0.8675 8.16 0.0324 0.9617
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Fig. 8 Fittings of Langmuir and Freundlich adsorption isotherm models for the adsorptions of Zn(II)(A,D), Cr(VI) and SMX by

ACF under different voltage conditions
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Tab. 3 Thermodynamic fitting parameters for the adsorptions of Zn(II), Cr(VI) and SMX by ACF
Langmuir model Freundlich model
contaminant  voltage/V
g./(mg-g")  K/(L-mg") R, Ki/(mg'™-L"- g™ n R?
0 7.62 0.125 0.9478 2.75 0.482 0.9623
Zn(1I) 0.6 9.31 0.034 0.9537 4.88 0.514 0.9783
1.2 10.65 0.021 0.9607 6.89 0.725 0.9721
0 6.73 0.025 0.9595 293 0.451 0.9671
Cr(VI) 0.6 8.33 0.017 0.9774 4.64 0.574 0.9831
1.2 9.74 0.008 0.9634 6.04 0.652 0.9745
0 5.81 0.011 0.9385 3.04 0.489 0.9861
SMX 0.6 7.53 0.005 0.9692 4.22 0.502 0.9751
1.2 8.63 0.001 0.9317 5.86 0.513 0.9634
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Fig. 9 Electrode ACF reverse connection regeneration concentration and adsorption amount change. (A) Pollutant effluent con-
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Study on Electro-Sorption of Heavy Metals and
Sulfamethoxazole on Activated Carbon Fibers

ZHAO Wen-jun, JIA Bing-xin, ZHANG Ya-nan, GUAN Jiu-nian, QU Jiao", LU Ying"
(School of Environment, Northeast Normal University, Changchun Jilin, 130000, China)

Abstract: To study the optimal removal condition, adsorption mechanism and comparative analysis of the three typical cationic
pollutants, i.e., Zn(Il), anionic pollutant Cr(VI) and molecular pollutant sulfamethoxazole (SMX), using self-made upflowed elec-
tro-sorption device for adsorptions of above three pollutants by modified activated carbon fiber were researched. The activated car-
bon fiber (ACF) was modified by hydrochloric acid. The ACF morphology and structure before and after modification were charac-
terized by SEM, BET and FTIR. The characterization results show that the modified ACF had fewer surface impurities than the
modified surface and the gully is more obvious, the specific surface area was increased by 22%, while the micropore volume was
increased by 5%, and the oxygen-containing functional groups (C-O, C=0) are significantly increased. Using the heavy metal ions
(Zn(Il), Cr(VI)) and the antibiotic Sulfamethoxazole (SMX) in water as the target pollutants, the adsorptions of ACF after
hydrochloric acid modification on the target pollutants (static adsorption and electro-sorption) were studied. The effects of concen-
tration, pH and applied voltage on adsorptions were investigated. The results showed that when the ACF dosage was 5 g, voltage
was 1.2 V, Zn(II), Cr(VI) and SMX concentrations were 10 mg-L", Zn(I) solution pH was 5, the maximum adsorption capacity of
Zn(I) adsorbed by ACF was 9.25 mg- g, which is 2.15 times of the static adsorption condition; when the pH of Cr(VI) solution was
4, the maximum adsorption amount of Cr(VI) adsorbed by ACF was 8.86 mg- g, which is 1.96 times of static adsorption condition;
when the pH of SMX solution was 6, the maximum adsorption capacity of ACF to adsorb SMX was 8.32 mg-g", which is 1.84
times of static adsorption condition. The kinetic curves for the adsorptions of Zn(II), Cr(VI) and SMX by ACF were consistent with
the pseudo-second-order kinetic model, and the adsorption process was chemical adsorption. The Freundlich isotherm model can
better describe the adsorption characteristics of ACF on Zn(Il), Cr(VI) and SMX, whose adsorption is multi-molecular layer adsorp-
tion. ACF was recycled by electrode reverse connection, whose desorption rate was fast and the desorption effect was obvious. After 4
cycles of regeneration, the removal rates of Zn(II), Cr(VI) and SMX by ACF were above 90%, and great regeneration efficiency,

which can be reused in practical applications, saving resources.

Key words: activated carbon fiber; electro-adsorption; Zn(Il); Cr(VI); sulphonamide; recycling



	Study on Electro-Sorption of Heavy Metals and Sulfamethoxazole on Activated Carbon Fibers
	Recommended Citation

	tmp.1677736829.pdf.rsCBY

