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Preparation,Characterization,Dye Adsorption of a Novel N—doped Porous Carbon
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ture, Tianjin 300191, China)

Abstract: A novel N-doped porous carbon was produced from corn stalks with NH; gas as activator. Its characterization was investigated

using N, adsorption/desorption, X —ray photoelectron spectroscopy ( XPS), Raman spectroscopy, and Fourier transform infrared spec—

troscopy (FTIR). Its adsorption of acid orange 7( AO7, as a model dye ) was also examined.Results showed that increasing annealing temper—
ature from 600 °C to 800 °C increased N content in the porous carbon from 3.2% to 8.81%, BET surface area from 72.7 m?+ g™ to 418.7 m?*-

g”', and microporosity degree (ratio of V,,/V,) from 16.0% to 71.5%. This porous carbon exhibited high dye adsorption capacity, with AO7

adsorption up to 292 mg g, greater than that of many common carbonaceous adsorbents.The adsorption isotherms for AO7 could be well

fitted by Freundlich model,implying that the dye adsorption probably occurred on heterogeneous surfaces in a multi —layer manner.The

mechanisms of dye adsorption by the carbon were dominated by chemical interactions, probably including electrostatic attraction, w—1 elec—
tron donor—accepter interaction, and Lewis acid—base interaction. These results demonstrate that the N—doped porous carbon has large BET

surface area, well-developed microporosity and high adsorption capacity,thus exhibiting wide applications in various aspects.
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Figure 1 N, adsorption—desorption isotherm curves of

N-doped porous carbons
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Table 1 Physicochemical characteristics of various N—doped porous carbon and pristine biochars

FMICE AL Surface elemental composition/%

il Sample 723K Yield/%  Spe/m*g™! Viem*«g™  V /Jem’-g?  (V/V)I% o N - pHpzc
i

BC600 31.8 34.0 0.040 1.99x107 4.98 85.9 11.1 0.40 1.13 9.8
BC800 27.2 61.0 0.036 7.38x107 20.5 794 10.1 0.25 1.77 9.8
NBC6-1 324 72.7 0.081 1.31x107 16.2 76.7 12.9 3.24 1.75 10.0
NBC7-1 324 102.0 0.106 2.25x102 21.8 734 11.2 7.11 1.73 10.1
NBC8-1 28.9 139.1 0.088 2.11x1072 239 76.8 7.75 8.56 1.69 10.2
NBC8-2 16.8 152.6 0.093 4.42x107 47.5 75.6 9.76 8.81 1.17 10.3
NBC8-3 13.0 418.7 0.277 0.198 71.5 77.6 10.1 5.69 0.31 10.2
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Figure 2 Pore size distribution curves of N—doped porous carbons
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Figure 3 Raman spectra(a) and infrared spectra(b) of pristine biochars and N-doped porous carbons
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Figure 4 Adsorption kinetics of AO7 on newly prepared

N-doped porous carbons
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Table 2 Parameters for pseudo—first—order and pseudo—second—order kinetic models for adsorption

WE—Zsh 11 7R Pseudo—first—order kinetic model

HE 2 5 112 7 B2 Pseudo—second—order kinetic model

Fdih
Q./mg- g™ ky/h™! R? Q.Jmg- g™ ky/g-mg™+h™ R?
BC600 8.06 0.476 0.669 8.16 0.437 0.999
BC800 14.6 0.336 -3.26 14.59 0.281 0.999
NBC6-1 8.19 0.422 0.409 8.29 0.389 0.999
NBC7-1 7.73 0.51 0.782 7.82 0.456 0.999
NBC8-1 191 0.335 0.971 195 0.009 0.999
NBC8-2 199 0.412 0.951 202 0.014 0.999
NBC8-3 200 0.447 0.901 201 0.020 0.999
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Table 3 Parameters for Freundlich and Langmuir isotherms
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Figure 5 Freundlich model fitting for adsorption isotherms of
AO7 on N-doped porous carbons
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