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M easurement of particle mass concentration using particde counter method

GU Fang, YANG Juan, B IAN Baoim in, HE An5zhi
(Deparment of Infomation Physics and Engineer, Nanjing University of Science and‘Technology, Nanjing 210094, China)

Abstract: In order © measure the mass concentration of particulate-matter, according © Mie scattering theory, the
relationship betveen scattered light flux and gpherical particle dianeterwas discussed under the condition of polarized light input,
then the fomula was attained for calculating particle mass concentration by means of optical particle counter And particle size
distribution was considered using the fomula © calculate mass eoncentration The experimental results indicate that, in the range
of 0. 001mg/m® ~2mg/m®, calculated mass concentration by/theMomula and measured mass concentration by a photometer (TSI

SDEPAK AM510) are highly correlated, the correlation\coefficient is 0. 9953
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Fig 1 Diagram of optical particle counter
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Fig 2 Relationship betveen scattered light flux and particle diameter for va-
rious refractive indices
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Fig 3 Relationship betveen scattered light flux and square of particle diam-
eter for various refractive indices
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Fig 4 Nomalized distribution of output wltage pulse signal for vari-
ousmass concentration
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Table 1 k value for various mass concentration

Crs1/(mgn®) k  [[Crsi/(mg?®) k ||Crsi (mgm?®) k

0. 086 0. 0019 0729 0. 0020 1 272 0. 0022
0 126 0. 0019 0. 760 0. 0020 1379 0. 0021
0. 166 0. 0019 0. 813 0. 0021 1 418 0. 0021
0. 242 0. 0018 0. 947 0. 0022 1 667 0. 0021
0. 359 0. 0018 0. 987 0. 0021 1 736 0. 0020
0. 385 0. 0018 1 053 0. 0021 1 824 0. 0019
0. 560 0. 0020 1 133 0. 0021 1 836 0. 0020
0. 598 0. 0020 1 195 0. 0021 2020 0. 0019
0. 623 0. 0021 1.229 0. 0021 2. 096 0. 0019
0. 699 0. 0021
mean of K 0. 0020

standard deviation of k 0. 00012

relative standard deviation of k 6%
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Fig 5 Plot of measured mass concentration by SDEPAK AM510 vs calcu-
lated mass concentration by OPC
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