H3TEH2M BE WO 5 R Vol.37 No.2
2023 4 4 H Energy Environmental Protection Apr.,2023

A A AR R A SR, P AR A R A B R R OB IR BE R RS 8
FAE,REFEAMBENEAFALE R NG A ZHRANEFLAEF, 2019 FHBET ARHT
B EFE RS 2021 FANRE RAAFAHAEAS, 2001 FELHRKRFRMARFZE
F45 2006 FLATFEHFHAXRERFLFHELFE, KPR FRBEZAS B RBPTEL K
MHIAFFR IAE LT KAEBAY B2 AR XS AR EE 133 5 A A4l
FBETHREEREHOEAMERERZOR G NFERL PN LRI E, £
FTEREEALITR HAHEFSRTELSTYRE BRAAAFASL BRETXAHFMEX
H K ERALS5 10 #AAFR B LB FFRIA LA T0 &5, KT ERALA A 50
HBR EBEBEAEAS A, KABRAFHART 521 A (HL3) ZRAHAFHER—
EL1R(HELI),

[W] b, #RAedR, skEEA, S RSANBOR I RHOR BRI [T, REURER A, 2023, 37(2) .
PR 16-29.

[T

L gt XIE Zhibo, GUI Huaqiao, ZHANG Jiaoshi, et al. Measurement techniques new progress of atmospheric fine parti-

ORIA ¢

- wt® cles[ J]. Energy Environmental Protection, 2023, 37(2) . 16-29.
Barpmi O e )

RBP4 A B 52 39 3ok
W, BAE, RBE S, B R, BB, AW,

SEAED, FF?, dgE?, A E?
(1. P BHF A R FA R B FHEEIRART PEHFRIAREAFERARAELERT,
ZHR ARE 2300315 2. REMAERFEAFRMBE K E SRR ET | LH SHE 230031)
RE . XA MBI T F A RBAR AR AE AR LR €20, AKX A @8k —
HAGFEG BN EEFEEZ—  EFR FHAREBRATEGGITRIGFLERER KA WB
KGR FACHE L ERE RN E— R M BHEAG KRR, KA KA BB
BMBORE BB WFUREMBRNFAKZE R THF R MBS N FH ARG
ZRE BRI, S TaBahBOoREMNE, ER5 ATt KRS sFHRmE, T
FRERNTREHA R, EHVNER TR T EAMMRENE T ;A TaBEEZENE, 2%
DA B R BAREREST AR, PR SRR T ERALY R T R, ER R
M EB AL IR BGT X A TaBahasyMe 2 B0 LERRESRIEIT AL, &
B, B KB EENRFREFRABMNBEENER, L2 T ARRA@TED K G S 4
iz FAE Fh ST RPN ZT SERAERAERFTOLE,
KR KA @B HORE B2 My EENE
FE 4 £ S X701 SRRARINAD: A M ERE1006-8759(2023)02-0016-14

Measurement techniques new progress of atmospheric fine particles
XIE Zhibo'*, GUI Huagiao" >* , ZHANG Jiaoshi'**, YANG Bo'"*, KANG Shipeng' *,
WEI Xiuli" *, YU Tongzhu'?, YANG Yixin" *, LIU Jianguo" *, LIU Wenqing'* >
(1. Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics ,
HFIPS, Chinese Academy of Sciences, Hefei 230031, China; 2. Key Laboratory of Optical Monitoring

s HH#1:2023-03-02; HfERIE .4 WmW DOI;10.20078/j.eep.20230308

HEEWH . PEIARRK% L L L WA B (2022-06-02,2021 - XBZD - 13-29) ; % # 4 # 3 3 £ (202003a07020005, 1908085MD114
2108085MD139) ; P #+ K2 A FEAF 2 2 K A 4 ( BIPY2021A04, YZJJ2022QN04)

BN FETH(1993—) , B, e REA LG, ZL2HRT @A KRAHEYRESFE, E-mail: zbxie@ aiofm.ac.cn

BIREE AL (1979—) , B, ZBB LA, FRR , ZEHRFT A KXABEN LKL MNHE K, E-mail; hqgui@ aiofm.ac.cn



PR A R ACHRAURE ) B AR 5 i 17

Technology for Environment, Hefei 230031, China)

Abstract: Atmospheric fine particle pollution has an important impact on regional environment, global
climate and human health, so it has been one of the key and difficult points of air pollution prevention
and control. In recent years, due to the continuous promotion of China’s air pollution prevention and
control plan, the problem of atmospheric fine particle pollution has been significantly improved, and
the relevant measurement technology has also made considerable progress. In this paper, the develop-
ment and application of atmospheric fine particle measurement technology in recent years are reviewed
based on the information of physical and chemical parameters such as atmospheric fine particle number
concentration, particle size distribution and chemical composition. For the measurement of fine particle
number concentration, it mainly includes diffusion charge counting and condensation particle counting.
The former is mainly applicable to the combustion emission scenario, and the latter is applicable to the
urban air low concentration scenario. For the measurement of fine particle size, it mainly involves single
particle size and overall particle size spectrum analysis. The single particle size is mostly determined by
electron microscopy and optical microscopy, and the particle size spectrum analysis is mainly deter-
mined by electro migration classification. For the component measurement of fine particles, aerosol
mass spectrometry and spectral analysis are mainly used. Finally, in view of the new requirements of re-
search on the evolution mechanism of atmospheric particulates and intelligent monitoring and supervi-
sion, this paper discusses the future development of atmospheric fine particulates in multi —parameter
comprehensive characterization, rapid measurement of dynamic processes, high —performance micro—
nano sensors and other directions.
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Fig. 3 SEM and TEM test results of atmospheric mixed haze particles in Beijing
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