%328 444 b= = SO Vol. 32, No. 4
2012 4 4 A ACTA OPTICA SINICA April, 2012

P I AR B LT AMJE T R R T P B IR S 3 R 110
M 53 A 7 T 5

BHE BEX & ® RAW BLW ZRE ZHRK 2 K 2 R £

Cf E R 2 B RO RS W ILMRBT T BT b [ B2 Be 3R Bt SRR E i L8k A8 230031

FE  CHHET AR B LR 2 K M B A3 52 A KRBT O B AR R Bt XK
PRS0 43 BEAT DR 38 R] 5 A IR PR B R 2 U P A — IR RS LA, BL SOT S, WF 5 R A AR g 21
ARG (FTIR) B A X 7K ¥ P A IS B 09 T8 06 R BGH AT I &, JF 8 IR 0 I i SR A BN A 4 it 8 N il 72
T IR AR ORI YE SOT B PRI OL A A MO R R o . RO R o« RITEEIFH RN M
HEHE ni o 8 ] KK(Kramers-Kronig) & & R E YT A N (528 . IR LI G5 R AAT T 4007 Fidtie .

KR RAOCF B AR B LD AN AR B ST 5 3 A Oy ik

FESES 0433.4 XERFRIZES A doi: 10.3788/A0S5201232.0401002

Measurement and Analysis Method of the Complex Refractive
Index on Water-Soluble Aerosol by FTIR
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Abstract Studies indicate that current composition of atmospheric aerosol is complex, and its water-soluble ions
affect air quality. The ions can produce significant negative effect on the human health. Therefore, rapid and reliable
detection of water-soluble ion is an important research work in environmental science. Take SOi ™ ion as an example,
the extinction coefficient of water-soluble aerosol is measured by Fourier transform infrared spectroscopy (FTIR)
technology, and the complex refractive index N is also calculated through theoretical analysis. By measuring the mass
extinction cross section k and extinction coefficient o of the atmospheric aerosol water-soluble ion, the imaginary part
n; of the complex refractive index N is calculated according to the extinction coefficient ¢ and the real part n, of the
complex refractive index N is also calculated by using the KK (Kramers-Kronig) relationship. The experimental
results are also analyzed and discussed.
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Table 1 Mass of Na, SO, and SOj

Solution of Mass of Mass of

Na, SO, /mL Na; SO, /mg SOi /mg
0.61 0.578 0.391
0. 85 0. 806 0. 545
1. 09 1.03 0. 698
1.33 1.26 0. 852
1. 48 1.40 0. 948
1.91 1.81 1.22
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Fig.1 Measured single spectrum of SO}~
from 700 to 4000 cm ™!
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Table 2 Complex refractive index of SO}~

Mass of SO /mg & /(m®/g) n; n,
0. 391 0.403 0.758 1. 05
0. 545 0.414 0.779 1. 07
0.698 0.418 0. 787 1. 09
0. 852 0.424 0.798 1. 11
0.948 0. 395 0.742 1. 11
1. 22 0. 396 0.745 1.14
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Fig. 2 Mass extinction cross section of SOj~
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