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Figure 2 (Color onlineg) XRD patterns of BOC sample and NBOC
sample
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Figure3 Electron microscope images. SEM images of BOC (a) and NBOC (b); TEM (c) and HRTEM (d) images of NBOC

(a) Bi 4f (b) Ci1ls

SEE (au.)
g:a":m"‘
BE (au.)

170 165 160 155 150 300 295 290 285 280 275
EEHE (eV) SSHE (eV)
© @
530.9 eV o

BE (a.u.)
BE (a.u.)

535 530 525 410 405 400 395 390
SEHE (V) EEHE (eV)

Bl 4 (2R (4)NBOCH: i (X PSIEI . (a) Bi 4f; (b) C 1s; (¢) O 1s; (d) N 1s
Figure4 (Color online) XPS spectraof NBOC sample. (a) Bi 4f, (b) C 1s, (c) O 1s,and (d) N 1s
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Figure5 Spectra of optical properties of BOC and NBOC samples. (a) UV-vis DRS of BOC sample and NBOC sample. Insert in (a) shows the plot
of (ahv)*? vs. photon energy of BOC sample and NBOC sample; (b) PL spectra of BOC sample and NBOC sample
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Figure 6 Visble light photocatalytic activities of BOC sample and
NBOC sample
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Figure 7 ESR spectra of radical adduct trapped by DMPO (DMPO--O, (a, b) and DMPO--OH (c, d)) over the BOC (a, c) and NBOC (b, d) under
visiblelight irradiation (1=420-450 hm)
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Figure8 Thein situ FT-IR spectra of the adsorption process of NO (a) and NO+O; (b) on the surface of NBOC
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Figure10 Thein situ FT-IR spectra of the photocatalytic oxidation of NO on the surface of BOC (&) and NBOC (b)
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Tablel Assignments of the IR bands observed during photocatalytic

NO oxidation processes over BOC and NBOC under visible light
irradiation

P (em™) P 7 ik A 275 3Tk
2132 NO* [29]
1298 HrHEENO; [30]
1278 XWPFNO, [31]
1203 NO;, [30]
1058 NO [32]
1217~1052 NO; [33]
1030~930 HENO; [34]
924~807 NO; [35]
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In situ FT-IR investigation on visible light photocatalytic NO
oxidation mechanism with (BiO),COz; and N-doped (BiO),CO3
hiararchical microspheres

DONG XingAn', HE Wendie', WANG Hong', SUN Y anJuan', DONG Fan" & WU ZhongBiao®

! Chongging Key Laboratory of Catalysis and New Functional Materials, College of Environment and Resources, Chongging Technology and
Business University, Chongging 400067, China;

2Key Laboratory of Polluted Environment Remediation and Ecological Health of Ministry of Education, Department of Environmental Engineering,
Zhejiang University, Hangzhou 310027, China

* Corresponding author, E-mail: dfctbu@126.com

With the rapid development of industry, air pollution has become a focused issue worldwide. As one of the major air
pollutants, nitric oxide (NO) would lead to serious atmospheric problems such as acid rain, haze, and photochemical
smog. Photocatalysis, as a green and effective technology, has become one of the most promising technologies for
solving air pollution problems. As one of the typical photocatalyst, (BiO),CO; consists of aternating layers of [Bi,0,]*
and CO§’ groups and has good optical absorption property, emerging as an attractive photocatalyst. In this work,
(BiO),COzand in situ N-doped (BiO),CO5 hierarchical microspheres were fabricated by a one-pot hydrothermal method
and applied to photocatalytic NO removal. The as-prepared samples were characterized by XRD, SEM, TEM, XPS,
UV-vis DRS, PL and ESR. The photocatalytic NO oxidation process was monitored by in situ DRIFTS. The results
indicated that the addition of urea has significant impact on (BiO),COs. The changed exposed facet influenced the
morphological structure, band gap has narrowed and electronic-hole recombination rate of the as-prepared N doped
(BiO),CO; has decreased. There are a lot of reports on photocatalytic NO oxidation, and the photocatalytic reaction
mechanism for NO purification has been proposed for some photocatalysts with -O, and -OH radicals as the main
reactive species and nitrates as the final products. However, little is known about the reaction intermediates during
photocatalysis. To reved the reaction mechanism of photocatalytic NO oxidation, in situ DRIFTS investigation was
applied to probe the reaction process. The photocatalytic NO oxidation mechanism was reveadled based on the in situ
DRIFTS and ESR results. With N doping, the reaction process and the free radicals which participated during the
photocatalystic reaction process become different from the pure (BiO),CO; sample. For BOC, -O; is main active radical,
but for NBOC, the active radical changed to -OH. A new intermediate of NO* was discovered during photocatalysis,
which increased the efficiency of the reaction. Because of the N doping, the electronic structure of (BiO),CO; has been
broken, which leads to the formation of more oxygen vacancy. The present work could provide new perspectives for
advancing the photocatalysis efficiency, offer a new insight into the photocatalytic NO oxidation process and promote
large-scal e environmental applications of high-performance photocatalysts.

N doping, (BiO),COs3, photocatalysis, in situ FT-IR, reaction mechanism
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