%50 K% 114 b Hg oL TR 2021 % 11 A
Vol.50 No.11 Infrared and Laser Engineering Nov. 2021

REHERE G R D ERIERAFREFFHETR
RFHE REE, BAR, FRLA SFEEL, REERD

(.THaIERFRZEHTE TRFR, Td M 450001;
2. P BHFRASEY RAHAFHRIE ZREFHEEIRARLT PEAHFRRALFELLRE,
21 A He 230031 ;
3. RBMBMARARLHAE BT, KH AN 230037)

W E: kERRARES D LT B EARZEZILF TR A AR E, AR B IR F
PRI AT RAR K B X, B b, BIAARER 3 At i) s’zzr%%ﬁ%u’c%% M 69 % PR LA E\L?ﬁ'ﬁ%ﬁx T
VAR R BB RBR &L L B R BT RSEM TN, ST )RR ",%Hﬁﬁmfr«
MEER AR R THEME T &, TR T Wk B4 (0.44.0.675.0.87.1.02 pm) F, & bbad 4
ks TFAFHERG A, SR AW, RATI AR BT LT iﬁﬁg;“ﬁ}.%‘/ﬁ'—
Mie MK, E#HAHH K, o F LSRR YA RK, BRFRERTEAYN, S RALDNT
03 B, B B R TR T & £ 505, BRI KT 0.7 8, B F 3G E T 2200 L
#oe S XA N, R T ROAT A R AR B 5 W R R R, P A IR T (BB T) AT — A 4Bk
MR GRS B AL ] B AR IR RS M A L R A T 25 L,
FER: RE; WA; BRERL; ERMET; RAWw; RFn

FESES: P40; 043 MHFRERS: A DOI: 10.3788/IRLA20210052

Study on the optical properties of sulfate coated

dust aerosol particles during haze episodes

Zhang Xuehai'?, Wei Heli>, Duan Jinlong', Li Weidong', Zou Shuguang', Dai Congming>"*

(1. School of Information Science and Engineering, Henan University of Technology, Zhengzhou 450001, China;
2. Key Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, Hefei Institute of Physical Science, Chinese
Academy of Sciences, Hefei 230031, China;
3. Advanced Laser Technology Laboratory of Anhui Province, Hefei 230037, China)

Abstract: The complex mixing state of sulfate and mineral dust particles is formed through a series of chemical
reactions, which bring great difficulties to understand the optical properties of atmosphere aerosols during haze
episodes. Therefore, it is of great significance to clarify the influence mechanism of sulfate core on the optical
properties of mineral dust particles. In this paper, a "core-shell" ellipsoidal structure model of dust and sulfate (D-

S) aerosols was established based on the actual haze conditions according to mixing structure change in the action
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process between sulfate and mineral dust particles. The influence of mixing ratio on the optical properties of

monodisperse dust-sulfate particles at four selected wavelength (0.44, 0.675, 0.87 and 1.02 um) was studied by

using the 7-matrix method. The results show that the influence of mixing ratio on the optical properties of D-S

particles is mainly in the Mie scattering region, while the effect of mixing ratio is not obvious in the Rayleigh

scattering region. When the mixing ratio is less than 0.3, the sulfate shell plays a dominant role in the particle

scattering characteristics, while the mixing ratio is greater than 0.7, the particle scattering characteristics are

mainly affected by the dust core. In the range of 0.3-0.7, the scattering characteristics are influenced by D-S, and

maybe stronger or weaker than any kind of pure particles. The research is of great significance to understand the

mixing structure and optical properties of individual acrosol particles during haze aging process.
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Fig.1 TEM images of the coated mineral dust particles!"”!
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Fig.2 Core-shell model for mineral dust and sulfate aerosol
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Tab.1 Complex refractive indices of dust and sulfate aerosol at the four selected wavelengths'”’
Dust Sulfate
Wavelength/um

Real Imaginary Real Imaginary
0.44 1.593 0.004 6 1.415 4.1957E-8
0.670 1.553 0.000 84 1.404 5.56319E-8
0.870 1.536 0.00144 1.40 1.21828E-6
1.020 1.529 0.00213 1.396 8.9583E-6
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Fig.3 Single scattering parameters of single dust-sulfate particles vs effective radius
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Fig.4 Single scattering parameters of two dust-sulfate particles vs mixing ratio
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Fig.5 Scattering phase function of D-S model changing with scattering angle at the four selected wavelengths. (a) R.=0.1 pum; (b) R.=0.5 um
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Fig.6 Backscattering phase function of D-S model changing with mixing ratio at the four selected wavelengths. (a) R.¢=0.1 um; (b) R.;=0.5 pm
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