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308 nm JL1EA T a-Fe, 0, RHE HNO, HJIfE

REZE PN AT AR B4 AR R | AR

(1. ARETAE R oL, AR 2300095 2. A AR Tk KA FIR S35 TR 4B, &8 230009; 3. A AE Tk K%K
SIS 15 RIS A, A8 230009)
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Photolysis of Gaseous HNO, on the a-Fe{Q, Films Under 308 nm UV Light

LU Jun', SUN Yun-dong®, XIE Jing-jing’, ZHAO Jun®, ZOU Jia-ji’, ZHU Cheng-zhu>"

(1. Center of Analysis & Measurement, Hefei University of Technology, Hefei 230009, China; 2. School of Resources &
Environmental Engineering, Hefei University of Technology, Hefei 230009, China; 3. Institute of Atmospheric Environment &
Pollution Control, Hefei University of Technology, Hefei 230009, China)

Abstract: Under 308 nm UV light, photolysis of HNO, in the gas phase and on the a-Fe,0, films was studied by using ultraviolet-
visible spectrophotometer ( UV-Vis), Fourier transform infrared spectrometer ( FTIR) combined with ion chromatography (IC)
technique. The effects of HNO, initial concentration, relative humidity (RH) and illumination time were systematically investigated.
Results showed photolysis of HNO, could produce NO, and NO in the gas phase and on the a-Fe,O, films. With the increase of
reaction time and HNO, initial concentration, the concentration of NO, and NO were all increased exponentially. NO, and NO
concentrations produced from photolysis of HNO; on a-Fe, 0, films were about 3. 27 and 3. 87 times higher than those in gas phase,
respectively. And NO, concentration was about 2 times higher than that of NO whatever photolysis of HNO, in gas phase or on a-Fe, O,
films. HONO concentration increased in exponent regularity along with the increase of RH. The yield of HONO increased from 0. 023
to 0. 087 when RH from 20% increased to 90% . Surfaces effect played a leading role in photochemical reaction of gaseous HNO, on
the a-Fe, O, films.

Key words : gaseous HNO, ; dark reaction; a-Fe,O, films; 308 nm UV light photolysis; reaction mechanism
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Fig. 1 Schematic of the photolysis experimental setup
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Fig. 2 UV-Vis spectra of photolysis of HNO; in the gas phase

and on the a-Fe, 05 films when reaction time was 45 min
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Fig. 3 Relationship between products concentration

of photolysis of HNO; and reaction time
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Table 1 Product analysis of dark decomposition and photolysis of HNO; on the Fe, O; surfaces under different RH
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1 hE G a-Fe, 0, 3R NO, 5 i S = 34
RS OO — 2, T ZR I HNO, £ Jk:
W2 1 B OGARJER S h HONO &2 OH [ p 2 i 5k A
z—.
2.4 SEPROKBHOE RS

2014 4£9 J1 12 HIER, < 18 ~27°C &4
AT T S BRRBHOGRESCES (B 8) . HE 8 mI 4,
400 Pa ) HNO, S A FIFE a-Fe, O, 3 11 6 i 7= A2 1)
NO, Il NO ¥ & ¥ Bt 5 ' JE B ] fg 3 i i 1 . 7€
i HEATE] 75 min B HNO, 7Ea-Fe,0, 7 1 Y6t ™
A NO, A= AR 2,90 5, NO S A Y
3.26 5, HE5 R 5 2.1 519 3.27 £ 3.87 514>
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Fig. 8 Relationship between products concentration

of sun-light photolysis of HNO; and reaction time
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