$eld: 553 rrliRAEAE R (AAREM) (hes0) Vol. 61 No. 3
20224 5 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2022

DOLI:10. 13471/j. cnki. acta. snus. 2021B017

S TSR RBP4 53 1
b ROFS

Kig', RAEF', EEL, WAL, FME, KER,
pAt, EHTF', AR

1. B KFRIENEL KRARFF RN F A KRATEELR BN ZARIREEZRKTFRL PO/
CHRRLFEREWRQFHIEAS LT, & 7 M 510632

2. JTERERAHFRFTRESA AL, T &R 7 M 510650

3. FRN T ERBTAR A B A s sk FT & #R O 450007

4. 7MW ARAZBLE ARG, ) & 7 M 510530

?Eﬁ . PR SIS EIEI (SPAMS, single particle aerosol mass spectrometer) W DASERE % S N TR 4 B
SR P I TR R AR AL M B, B RAFRETERE T 0, SPAMS XA k24100 Y 5 B
Sy MIRE T M REPEAS o SR SPAMS 45 & UE R AE M /31 7k, F2017-12-01 5 2018-02-28 H 7E 45 17 5 87 1X. .
U7 s DX AT S DX ORI, el % L B U T ST R AR (EC) . A HLIR(0C) . BRFRE: . AHIRER A4 £k i g i A |
Hod 5B CRSE M BRI, LA A0 2280 (R) PEAL T SPAMS Xt 5 A1 43 Ay s b AE T . 45 R WT: ECHUE
R 250 T R T R HL R R A S MR R ZARAR (R < 0.3), 16 B 1 JC 1l ok A SG M 2 M <7 EC Bk 5 B
IR MR OCR ; OC HIURE 5 0t b i B2 19 A 5GP DR EE 3] v BEAH 56 4345 (0.3 < R < 0.5), Bkl i ik oC
BURE ) RRE B R bR, SCELOC B AR/ s BRARER . ik A e 5k B ORE 5 T e S R A P A B
FYFIEME (R > 0.5), FTLLGE A SEPE AT R LR . RS ER SR MELEh e i R =AUl S A Ao A S PEXT Eh
SRR PR XA A B0 3 5 I e P A DG 1 T B X s v X, L v TR DX A O 5k 2 5 P, I
R A A DG P Al 8 v T A P A SRR AT, DR I AR TR Bk 5 PM, | Jo vk B2 114 A S PE AT BB PEAh SPAMS
FE LSS AR A R A A

KR : SPAMS; RIS JUEM; AR THLET

FESES: x51 XEARERE: A XEHS: 2097-0137 (2022) 03 -0140 -13

Research on semi-quantification of aerosol chemical composition using a
single particle aerosol mass spectrometer

ZHANG Yao', CHENG Chunlei'; WANG Zaihua®, YUAN Minghao®, LI Mei', ZHANG Xuelin®,
SU Bojiang', WANG Xinyu', ZHOU Zhen'

1. Institute of Mass Spectrometer and Atmospheric Environment, Jinan University / Guangdong Pro-
vincial Engineering Research Center for On-line Source Apportionment System of Air Pollution /
Guangdong-Hongkong-Macau Joint Laboratory of Collaborative Innovation for Environmental
Quality , Guangzhou 510632, China

+ YRS HEHEA: 2021 -03 -26 FAAH: 2021 -04-29 MEEEBEH: 2021 -07- 14
E£WH: IMNFEXEBRRHEAGESH (2018GHO8) ; 20194F T R4 EBRRHEG/ETH (2018A05056020) ;
IR RHEFRR T H (GDKTP2020035200)
EEE N W' (19964F2E), T MRAE: PRI IEHEAR NI L5 H ;
E-mail: zhangyao9601@foxmail. com
BIEESE: ESE (19864F4), B, AIRAR: KSIL%; E-mail: chengcl@jnu. edu. cn



3

7,

SIE, A BT MDA T R A R AL A 2 0 B E T

141

2. Institute of Resource Comprehensive Ultilization, Guangdong Academy of Sciences, Guangzhou
510650, China

3. Zhengzhou Environmental Protection Monitoring Center Station , Zhengzhou 450007 , China

4. Guangzhou HeXin Instrument Co. LTD. , Guangzhou 510530, China

Abstract: Single particle aerosol mass spectrometer (SPAMS) can provide real-time, continuous and
high time resolution data about the size and chemical composition of single particles. The reliable qual-
itative capability of SPAMS has been widely used to determine the mixing state of atmospheric fine par-
ticles. However, the quantitative ability of SPAMS has not been fully evaluated. In this study, the
measurement of SPAMS combined with filter sampling was used to conduct the quantitative evaluation
of SPAMS in Zhengzhou from December 1, 2017 to February 28, 2018. The peak area and number
concentration of elemental carbon (EC), organic carbon (OC), sulfate, nitrate and ammonium contain-
ing single particles were compared with the mass concentration measured by the filter membrane, and
the regression analysis coefficient (R) between them is used to evaluate the quantitative ability of
SPAMS for these five components. The results suggest that the number concentration and peak area of
EC single particles have no correlation with its mass concentration(R < 0.3) in three sampling sites,
suggesting that the quantitative analysis of EC through SPAMS was not suitable under the current con-
ditions. The correlation between OC single particles and its mass concentration ranges from low corre-
lation to moderate correlation (0.3 < R < 0.5), implying the semi-quantitative analysis of OC can be
achieved by optimizing the classification criteria of OC particles. The sulfate—, nitrate—, and ammoni-
um-—containing single particles all showed well correlation with their mass concentrations (R > 0.5),
which indicates the semi-quantitative of sulfate, nitrate and ammonium through measurement of
SPAMS can be established via the correlation coefficient with their ambient mass concentration. From
the correlation results of the three sites, the correlation between the number concentration and the mass
concentration of each components in Zhongyuan zone is higher than Gaoxin zone and Airport area, and
the correlation between the number concentration and the PM, ; mass concentration in Zhongyuan zone
is significantly higher than other two sampling sites, so the correlation between the number concentra-
tion and the PM, ; mass concentration may be a prerequisite for evaluating the quality of SPAMS quanti-
tative results.
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Correlations between the daily average peak area of EC and OC with their mass concentrations in Zhongyuan zone
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Fig. 4 Correlations between the daily average peak area of sulfate, nitrate and ammonium

with their mass concentrations in Zhongyuan zone
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