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Study on the adsorption of carbamazepine by zero valent iron doped
carbon nitride in water

XU Feiya®, JI Yajun”, FANG Kun‘, JIN Zihe', ZHENG Lingyun®

(a. Analysis &. Testing Center; b. College of Geographic Sciences; c. Xinyang Institute of Technology,
Xinyang Normal University, Xinyang 464000, China)

Abstract: Zero valent iron doped carbon nitride (Fe@N/C) was synthesized to address the shortcomings of
insufficient adsorption performance and poor solid-liquid separation performance of traditional carbon materials.
Compared to carbon nitride (N/C) , Fe@N/C had a higher BET surface area, pore volume and pore size,
facilitating the exposure of N- and O-contained active sites, as well as the adsorption of pollutants. Carbamazepine
(CBZ) was selected as the target pollutant, and the effect of solution pH, adsorption time and pollutant
concentration on the adsorption performance of Fe@N/C was studied in detail. The results indicated that CBZ could
be adsorbed onto Fe@N/C in a wide pH range. The adsorption process conformed to the pseudo-second order
kinetic model and Langmuir isothermal model. The maximum adsorption capacity of Fe@N/C obtained by fitting
with Langmuir isothermal model reached to 56.88 mg/g. Fe@N/C exhibited good reusability, and the adsorbent can
be quickly separated from water using a magnet after adsorption. The adsorption mechanism indicated that CBZ was
adsorbed onto Fe@N/C through n-r electron donor acceptor interactions and hydrogen bonding.
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Fig. 1 XRD patterns of N/C and Fe@N/C
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Fig. 3 XPS survey spectra (a), N1s (b), O 1s (¢) and Fe 2p (d) high resolution spectra of Fe@N/C before and after reaction
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Tab. 2 Adsorption kinetic parameters for CBZ adsorption by Fe@N/C

WA/ HE— 5l Iy 2 AR N3 Iy 2R
(mg/L) Q.(cal)/(mg/g) K,/min ' R’ Q.(cal)/(mg/g)  K.,/(g/(mg'min)) R?
5 19.470 0.370 0.991 20.920 0.028 0.999
10 32.250 0.380 0.992 34.590 0.017 0.998
20 44.480 0.540 0.993 46.750 0.021 0.999
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Tab. 3 Adsorption isotherm parameters of CBZ adsorption by Fe @N/C

Langmuir 7% Freundlich #&7 Temkin #57
P K./
Q./(mg/g) K,/(L/mg) R, R’ : . n R A/L/g® 6/0/mol) R
((mg/g)+(1./mg)™")
Fe@N/C  56.880 0.204 0.093~0.500 0.994 16.280 3.060 0.954 2.330  214.140 0.989
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