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Quantitative Analysis of Nitrate in Atmospheric Particulates PM, ; with Fourier

Transform Infrared Spectroscopy
LIU Na WEI Xiudi GAO Min-guang XU Liang JIAO Yang LI Sheng TONG Jing§ing CHENG Si-yang

( Key Laboratory of Environment Optics and Technology ~Anhui Institute of Optics and Fine Mechanics Chinese Academy of Sciences
Hefei 230031 China)

Abstract: Airborne fine particulate matter PM, 5 as one of composite core pollutants of air pollution is concerned and NO; as one of the
main components of watersoluble ions has an important impact on precipitation and human health so searching a method of rapid and
reliable detection is an important work. According to advantages of the Fourier transform infrared spectroscopy technology the infrared
spectrum of NO; in NH,NO, was compared with PM, 5 by a sampling method of making film. The result shows that their spectra are
consistent with each other. A range of infrared spectra of different masses of NO; were measured and the absorbance was fitted with
mass correlation and mass range of which are 0. 994 8 and 7. 82-73. 78 g respectively. According to the corresponding relationship
of mass between solution and sample film the FTIR of the sample film was measured directly and mass concentrations of NO; in a
month ( between 20120320 and 2012-04-20) of Hefei area are listed and the average is 4. 171 3 wgem .
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1.2.3 NO;
10 mL
NH, NO,
NH, NO,
Ge
NH,NO,
NO;
1 NH,NO, NO; 1.
1 NOj
1.1 Table 1 Mass concentration of NO;
Bruker TENSOR27 NO; /mgemL !
( FTIR) MCT 1 0. 043 92
( Mercury Cadmium Telluride) 4 2 0083 84
B 3 0.12029
cm 64 400 ~ 4 0.15371
4000 c¢m ™ Ge 3 ¢m 5 0.184 45
PM 6 0.039 12
>3 7 0.074 68
NH4NO3 8 0. 107 15
1.2 9 0.13692
1.2.1 FTIR 10 0.1643
11 0. 044 66
PMZ 5 12 0. 085 25
7 13 0.122 31
20 m 6 h 14 0. 156 29
15 0. 187 55
4 9 s 16.7
Lemin "' 2012-03-20 ~2012-04-20 2
1.2.2 FTIR 2.1
PM, ; 1)
NO; 830 ecm™' 1331 cm ™!
20 min 25 2. 1331 cm™!
20 min 10 mL NO; 830
em ! NO; 830
Ge em ™! 1331
cm ™! 830 c¢m ™!
NH,
AV 830 ¢m ™ NO;
NO;
2 NH,NO,
Table 2 Infrared absorption bands and different modes of vibration for nitrate when used as ammonium nitrate
V3 Vy
/em ™! 1070 ~1010 850 ~ 800 1500 ~ 1300 770 ~715
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1 Fig. 3 Fit curve of titer and absorbance
Fig. 1 FTIR absorption spectrum of atmospheric particulates
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Fig. 5 Fit curve of absorbance and mass
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Fig. 6 Mass concentration of NO; in PM, s of Hefei area in a month
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