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Fig.2 N, desorption curve and pore size distribution of DCC,
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Table 1  Specific surface area and pore structure parameters of DCC,

A HEEF/mM-g)  MALHEER (m>g ) BALA/(mL-gh)  HALALA/(mL-g ") SEEfLAR/Mmm

DCC, 5 2589 2217 2.25 1.12 3.47
DCG,, 2969 2 400 2.52 1.21 3.40
DCC,, 2706 2339 2.85 1.17 421

5pum

(a) DCC0.5(20 000f%) (b) DCC2.0(20 0001%) (c) DCC4.0(20 0001%)

3 DCC, MAHBRE
Fig.3 SEM images of DCC,
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Fig. 4 XPS full spectra of DCC, and peak-splitting results of high-resolution spectra of N1s and Ols of DCC,
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Table 2 Element content determined by XPS analysis %

[EN C e} N —C=0 —CO —OH %H/hEN AN WIREN s N

DCC,s 88.22 9.88 1.90 0.21 0.46 0.33 0.37 0.09 0.47 0.07
DCC,, 8581 10.52 3.67 0.28 0.46 0.26 0.10 0.16 0.53 0.21
DCC,, 9023 6.17 3.61 0.13 0.67 0.20 0.18 0.14 0.57 0.11
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Fig. 5 Fourier infrared test spectra of DCC, and CCyg,
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Fig. 6 Adsorption kinetic curve, internal diffusion model and fitting diagrams of pseudo-first- and second-order kinetic model
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for chlortetracycline adsorption on DCC,

o | A5 J5 A R A T 5% e % B P B . Freundlich 45
AU PLG RECEAR, MORRH .
2.6 MRMIHLIE

DCC, % 4x %5 2% 1 W B AL 22 4n 14 8 T 7
DCC, % = i) te R AT o 4 5 Rt K =K
W B, A X 4 B 2R A TR R BEA T R/ E Ak
JEMR BN EBER S FILM Y ERLA R 10 A
(1 nm), DCC, H K & il fL #1 2~4 nm (19 /N £L
REXT & 8 R o T AT W B . DCC, i K i
F14) I g% 20 R W 20 T DA B Ak EL A i R IR 5 | 1) T
BHOZ M . 8 & 1—C=0 F1—OH B RE A1 A B T
W B 55 5 W B 5T 22 T8 9 B p-m 3 A HE FEURT &
B, J5EME C=C. C=N7EW M & /R AT
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4RI 55 W% B 7] 110 B 235 4 2 B - HE RRLAG 55 A0
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Table 3 Parameters of the internal diffusion model for CTC

adsorption on DCC,
N Ko C F K, C R
(mg-g"min"?)(mg-g™)
DCC,, 120.33 182  0.99 25.86 376 0.83 4.97 459 0.95
DCC,, 113.20 257 0.99 19.14 424 0.81 1.19 490 0.80
DCC,, 76.72 58 096 2590 262 093 — — —

&4 DCC, I CTC B9 —R .
MR HFREESY
Table 4 Pseudo-first-order and pseudo-second-order kinetic
model parameters for CTC adsorption on DCC,

l—2sh J12# WM sh Fi12
A K/ e K/ ,
(mg'g") (g-(mg'min)") (mg-g") (g(mg-min) ")
DCC,; 459 0052 088 500 00025  0.99
DCC,, 475 0079 072 500 00076  0.99
DCC,, 342 0.038 095 490 0.0004  0.99
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Fig. 7 Parameters of Langmuir and Freundlich isotherm models for CTC adsorption on DCC,
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Table 5 Parameters of Langmuir and Freundlich model for CTC adsorption on DCC,
) Langmuirf %] Freundlichf5 %)
Pk
qn/(mg-g™") K /(L-mg") R n Ki/(mg"™-g L") R
DCC, 1247 2.22 099 523 708.56 0.94
DCC,, 1368 1.40 0.99 5.48 646.19 0.64
DCC,, 909 0.84 0.99 4.44 375.47 0.50
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Fig. 8 Adsorption mechanism of CTC on DCC,
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Preparation of coal tar-based N-doped porous carbon and its adsorption
performance towards chlortetracycline

YU MOXIN'2, WEI YI', KUAI LE', ZHANG CHEN', WANG XIAOTING"*"

1. Anhui University of Technology, Ma'anshan 234000, China; 2. Sinosteel New Materials Co. Ltd., Ma'anshan 234000, China;
3. Magang (Group) Holding Co. Ltd., Ma'anshan 234000, China

Abstract The high surface area N-doped porous carbon (DCC,) was prepared by MgO template coupled with
KOH activation when coal tar and 2-methylimidazole were taken as carbon and nitrogen sources, respectively.
The as-prepared DCC_ was characterized by BET, SEM, XPS and FTIR, and its adsorption performance towards
chlortetracycline (CTC) in wastewater was investigated. The results showed that DCC, had a type of obvious
irregular layer bulk accumulation structure. The specific surface area of the obtained DCC, , was up to 2969
m*-g'. The obviously tensile vibration of C=C bond C=N group appeared in FTIR spectra. DCC,, had a high
content of pyrrole N and pyridine N. The saturated adsorption capacities of chlortetracycline on DCC,, was
1368 mg-g', the adsorption process fitted well with Langmuir isotherm model. The adsorption rate of
chlortetracycline on porous carbons was fast, the kinetic adsorption process could be described by the pseudo-
second-order kinetic model.

Keywords adsorption; antibiotic; porous carbon; nitrogen doping
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