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Abstract: Utilizing novel m-carborane and 3-ethynylbenzenamine resin as precursor, ordered mesoporous
carbon (NBC) doped with boron and nitrogen were successfully prepared by hard-template route. Methyl
orange anionic dye was selected to investigate the adsorption behavior on NBC. The adsorption capacity of methyl
orange dye on NBC and activated carbon were studied using a UV-Vis spectrophotometer. The effect of precursors
B/N molar ratio on the texture and heteroatoms content of NBC was investigated. X-ray diffraction (XRD), N2
adsorption and desorption and transmission electron microscopy (TEM) were used to characterize the morphology

of prepared NBC samples. X-ray photoelectron spectroscopy (XPS) was used to investigate atomic percentage and

RS EHE: 2018-03-26
EEBN: ] & (1994 , &, WABWA, BitE, FERARFEANILMRNERREA. E-mail: weiting142726@163.com
BEKRAA: A &, E-mail: qzhou@ecust.edu.cn



2 o i w5 4 T ¥ i

bonding structure. Results showed that NBC had a two-dimensional hexagonal ordered structure (p6mm) with a
pore size distribution centered at 3~6 nm. The increasing precursor B/N ratio (from 0.5 to 1) appropriately
enhanced the pore size, but when precursor B/N ratio increased from 1 to 2, it was found that NBC specific surface
area and pore size gradually decreased and ordered structure was partially destroyed. Among them, sample that B/N
ratio equal to 1 (NBC-1) exhibited the highest specific surface area (1 560 m?/ g), largest pore volume (1.92 cm?/
g). Besides, result showed that the atomic percentage of boron and nitrogen could adjust to 4.95 % and 6.32 %,
respectively. Compared to the conventional activated carbon adsorbent (61 mg / g), NBC-1 prepared in this study
exhibited rapid and effective adsorption performance (214 mg / g), which showed great potential as efficient
adsorbent for removal of methyl orange dye.
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Fig. 1 (a) Small angle XRD spectra and (b) Wide angle XRD spectra of NBC
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Fig. 2 (a) N2 absorption-desorption curves and (b) pore size distribution curves of NBC
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Table 1  Structural parameters of NBC

Sample Surface area / (m?>-g')  Pore volume / (cm?-g')  Pore size / nm
NBC-0.5 1 093 1.05 3.58

NBC-1 1 560 1.92 5.18
NBC-1.5 850 0.71 3.52

NBC-2 839 0.61 3.31
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Table 2 Element content results of NBC

Sample  w(C)/ % w(N)/ % wB) %  w(O) %

NBC-0.5 83.07 6.32 4.38 5.83
NBC-1 85.74 5.16 4.74 4.10
NBC-1.5 85.10 3.98 4.83 5.70

NBC-2 85.56 4.02 4.95 4.56
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Fig. 3 XPS spectra of NBC-1
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Fig.4 TEM images of NBC
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Table 3  Specific surface area and adsorption capacity of carbon-based adsorbents

Samples Surface area/ (m?-g') Adsorption capacity /(mg - g?) Ref.
NMC-3-800 968 202 [7]
Fe304@N-mC 166.9 160 8]
NBC-1 1560 214 This study
AC 659 61 This study
%1 (a)

50 [ e
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Fig.5 (a) Adsorption capacity of methyl orange on NBC-1 and AC; (b) Methyl orange dye adsorption diagram of
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mesoporous carbon material (from left to right : methyl orange solution, mixed solution after adding adsorbent,

solution after separating mesoporous carbon adsorbent)

34 18
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