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A Comparison Study of Aerosol Samplers for PM10 Mass Concentration
Measurement
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Department of Environmental Engineering, YIEST, Yonsei University

ABSTRACT : A PMI0 (aerodynamic diameter <10 pum) sampler is used to quantify the potential human exposure to suspended parti-
culate matter (PM) and to comply with the governmental regulation. This study was conducted to compare and evaluate the same PM10
cutpoint and different slopes between United States Environmental Protection Agency (USEPA) PM10 sampling criterion and American
Conference of Governmental Industrial Hygienists/Comité Européen de Normalization/International Organization for Standardization thoracic
PM10 sampling criterion through theory and experiment. Four PM10 samplers according to the USEPA criterion and one RespiCon sam-
pler in accordance with the thoracic PM10 criterion were used in the present study. In addition, one DustTrak monitor was used to
measure real time PM10 mass concentrations. All six aerosol samplers were tested in a PM generation chamber using polydisperse fly
ash. Theoretical mass concentrations were calculated by applying the measured particle size distribution characteristics (geometric mean =
6.6 um, geometric standard deviation =1.9) of fly ash to each sampling criterion. The measured mass concentrations through a chamber
experiment were consistent with theoretical mass concentrations in that a RespiCon sampler with the thoracic PM10 criterion collected
less PM than a PM10 sampler with the USEPA criterion. The overall chamber experiment results indicated, when a PM10 sampler was
used as a reference sampler, that (1) a RespiCon sampler had a normalizing factor of 1.6, meaning that this sampler underestimated
an average 60% of PM10 mass sampled from a PM10 sampler, and (2) a DustTrak real-time monitor using a PM10 inlet had a cali-
bration factor of 2.1.
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Fig. 1. Experimental setup of PM10, RespiCon, and DustTrak samplers in a PM generation chamber.
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Fig. 2. Performance characteristics of (a) a USEPA PMI10
sampling criterion and (b) ACGIH/CEN/ISO sampling
criteria.

Notes: I(AD), T(AD), and R(AD) are collection efficiencies
of inhalable, thoracic, respirable PM as a function of AD
in pum. F(x) is a cumulative probability density function of

(= TS e |
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standardized normal variable of x, where x = ]n(ESD)

(ACGIH Appendix D, 1996).
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Table 1. Mass concentration (mg/m3) measured from aerosol

samplers
PMI10 RespiCon DustTrak
Sampler .
P2 P3 P4 (PM10) (10 um inlet used)
Test 1 26 34 26 24 17 12
Test 2 17 24 19 18 * 9
Test 3 22 24 21 20 11 11

* No measurement due to a pump problem.
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Fig. 3. Particle images showing the cutpoint agreement of (a) a RespiCon Stage 1 for 4 um, (b) a RespiCon Stage 2 for 10 pum,
(c) a RespiCon Stage 3 for 100 um, (d) a PM10 sampler.
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Fig. 4. PM10 mass concentration measurements from a Dust-
Trak real-time monitor.
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Fig. 5. Comparison of a USEPA PMI10 curve with an ACGIH/
CEN/ISO thoracic curve.
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