64 - Metrology Science and Technology, May 2023, Vol. 67, No. 5

ET 43t 5 thitfh VOCs Il R G Rz RSN EM R

!, ST, a0, MER, B, Bt fma
1. B AT AR MR S5 TR E], 235 261000

2. P E BB E s, JLE 100012

3L ARG AESFEERR P, Fd 250000

4. LW R BB AESKFEMN P, #H 261000

5oL A A B RBASRKRERER PO, B 276800

(FZE]  RAFOGAERT R BT LU 050 R4 (05) 5 2R (PM, 5) 52715 He B PRI AL 8 (R Al M 4
T8 149 JOT 2 2 ) B ST Y A M o R TR AR B 4 v A G, MR R E s AR B AA R L
FERMEA NI (VOCs) 2 KA 2 5025 5 A L4805 20 0K 1 Y ) T XTI, A28 1 64k 2 e g o
19 VOCs TEL il 22 58 HOF4 B K DI E, LER) 28 43 Wt B Fia b B 22 YR A Bt |, 118 T B 25 53 T R A7 e 1y L 7Y
ML A A B A, BEVT T BT e 1T 43 I AG Ml 2R Ge SRR S 1 ik, URBR B 5 A 45 3 | i AT S 410 G
RO AHSCPE AT . BRI A A I 104 ST 45 B30 , 8 501 2 50 200 S50 %) o 47 8 s ) P R Gk B, 3R 5 i)
T 22 8 Jo 42 DR 245 B ) ek 300 o Py PR 2%

(OSSR i R4 AR ¥ 2 A DL, TR WD R 55 Bl SE it ARG AT

[HE5S2S] TBY [ SCEkFRIRAD ] A [XZEHS] 2096-9015(2023)05-0064-08

DOI: 10.12338/j.issn.2096-9015.2023.0063

[SIRAX] Suz, 53Uk, 220, 55, BTGt HrivAl VOCs Il R G R M ik iiot [J]. iRl 54
R, 2023, 67(5): 64-71.

A Study on the Methodology for Evaluating the Quality Control Status of
VOCs Monitoring Systems through Statistical Analysis

MA Yunyunl, CHAI Wenxuan®, LI HongliB, Z0U Yingjie4, XIE Qians, XIAO Yang4, XU Weihong4
1. Weifang Youte Testing Service Co., Ltd., Weifang 261000, China

2. China National Environmental Monitoring Center, Beijing 100012, China

3. Shandong Provincial Eco-environment Monitoring Center, Jinan 250000, China

4. Weifang Ecological Environment Monitoring Center, Weifang 261041, China

5. Rizhao Ecological Environment Monitoring Center, Rizhao 276800, China

Corresponding author: CHAI Wenxuan, Email: chaiwx@cnemc.cn

[ Abstract] Monitoring photochemical precursors in the atmosphere can provide essential data for researching the
formation mechanisms of composite pollution from ozone (O;) and fine particulate matter (PM,s). The quality of the
monitoring data significantly influences the accuracy of air pollution control measures. Therefore, executing scientific
monitoring is critical for preventive measures and has paramount importance in continually improving China's air quality.
Volatile Organic Compounds (VOCs), key precursors to O3 and PM, 5 pollution, participate in photochemical reactions in
the atmosphere. This paper introduces the structure and function of VOCs' online monitoring systems in the photochemical
monitoring network. After a preliminary analysis of quality control indicators and error sources, potential typical array
distribution forms of quality control results were discussed. The paper further explores methods for evaluating the quality
control status of the monitoring system through statistical analysis and conducts correlation analyses between residuals and

quality control results, as well as between operational duration and component qualification rates. The paper recommends
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collecting a large sample of quality control data, carrying out systematic and meticulous correlation analyses among quality

control indicators, and investigating factors that affect the quality control status of the monitoring system and the quality of

measured data.

[ Key words] metrology, ozone, fine particulate matter, Volatile Organic Compounds, online monitoring system, statistics,

correlation analysis
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Tab.1 Classification of VOC compounds monitored in the atmosphere (116 types)
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Fig.1 Basic structure of the VOCs online monitoring system in the atmosphere
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Fig.2 Box plot overlaid with violin plot of precision for 14 VOC components
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Tab.3 Statistics on the precision of 14 VOC components in the atmosphere
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Tab.5 Correlation test results between operating
duration and component qualification rate
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