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Abstract

Measurements using five real-time particle samplers were compared to measurements using three NRM
(National Reference Method system) filter-based samplers (Gravimetric method) at Incheon, Korea, between May
and August, 2014. The purpose of this study was to suggest the quality assurance/quality control (QA/QC) method
of each instrument for use in a real-time continuous particle sampler to measure the mass of airborne particles with
an aerodynamic diameter less than 2.5 um (PM, ;). Five real-time particle samplers of BAM1020, FH62C_14,
TEOM, PM-711 and SPM-613 were evaluated by comparing its measured 23 hr average PM, 5 concentrations with
those measured with NRM filter-based samplers simultaneously. The parameters (e.g. Inlet heating condition, Slope
factor, Film response, Intercept, Background, Span value) of the real-time samplers were optimized respectively by
conducting test performance evaluation during 7 days in field sampling. For example, inlet heating temperature of
TEOM sampler controls 35~40°C to minimize the fluctuation of the real-time measurement data and background
value of BAM1020 is the key factor affecting the accuracy of PM, s mass concentration. We classified the PM, 5
concentration according to relative humidity (80%) to identify water absorbed in aerosols by measuring the [3-ray
samplers (BAM 1020, FH62C_14) and TEOM. B-ray samplers were not strongly affected by relative humidity that
the difference of the average PM, s concentration was about 5%. On the other hand, The TEOM sampler

overestimated PM, 5 mass concentration about 15% at low relative humidity (<80%).

Key words : PM, s mass concentration, B-ray samplers, Gravimetric method, NRM (National Reference Method
system), QA/QC (Quality Assurance/Quality Control)
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Table 1. Specifications of measurement instruments.

Instrument BAM1020 FH62C_14 SPM-613 PM-711 TEOM
Manufacturer Metone Thermo Kimoto Kimoto Thermo
Measurement principle ~ Beta-ray attenuation Beta-ray attenuation Beta-ray attenuation Beta-ray attenuation Filter frequency
Beta source *C e “TPm “C -

Filter Glass fiber filter Glass fiber filter Fluorocarbon Glass fiber filter Teflon coated
membrane filter glass fiber filter

Filter change frequency  1hr 24 hr 1 hr L hr -

Measurement cycle time 1hr 30 min 1hr 1hr 1hr

Inlet heating control Relative humidity ~ Temperature Temperature Temperature Temperature
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Table 2. Comparison of PM,; samplers measured with
gravimetric method.

Sample Average PM, ; concentration Concentration
Sampler

days +Std Dev., ug/m’ range, pg/m’
A 85 319+184 4.0 to 89.1
B 92 323+19.6 3.5t088.2
C 90 320+19.0 4.0 to 88.8
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Fig. 1. Daily levels of PM,; mass concentrations mea-
sured with three samplers.
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Fig. 2. Comparison of PM,; mass concentration between
beta-ray and gravimetric method.
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Fig. 3. Comparison of the daily average PM,; mass con-
centrations in different measurement with gravi-
metric method (G.M) and 5 type of real-time sam-
plers.
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Fig. 4. Linear regression of daily average PM,; mass concentrations measured with gravimetric method and real-time
samplers (TEOM, BAM1020, PM-711, SPM-613, FH62C_14).
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Table 3. Comparison of PM,; samplers measured with gravimetric method and real-time samplers for the period July

24 and August 12, 2014.

Gravimetric  pyeoc 14 TEOM  BAMI020  SPM-613  PM-711
samplers

Sample days 18 14 13 18 18 17
Average PM, ; concentration + Std Dev. (ug/m’) 2704224 208+154 25.6+169 299+245 3434210 3324222
Concentration range (ug/m’) 6.0~71.6 55~590 104~632 657~74 154~78.1 10.8~76.7
Slope - 0.8 0.85 1.09 0.94 0.97
Intercept - 1.65 542 0.48 9.08 6.12
R? - 0.99 0.99 0.99 0.99 0.99
Bias (%) - -299 -54 10 215 18.8
Table 4. Quality Assurance and quality control activities.
Instrument Sampling date Parameter Quality assurance/Quality control

Slope factor 1.00/0.00
TEOM 5/27~6/17 Heating condition 35°C

Film response 20% decrease

Slope factor 20% decrease

Heating condition RH 35% control
BAM1020 7/24~8/12 Film response Not adjusted

Beta count Not adjusted

Zero calibration 3 pg/m’ decrease

Slope factor 17% decrease (Span film)
FH62C_14 6/23~7/16 Heating condition e

Film response Not adjusted

Beta count Not adjusted

Slope factor 1.6% decrease

Heating condition 35°C
SPM-613 S2T~6/17 Film response Not adjusted

Zero calibration 1% increase

Slope factor 1.2% increase
PM.711 $/27~6/17 Heating condition 35°C

Film response
Zero calibration

Not adjusted
35% decrease
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Fig. 5. Comparison of the PM,; mass concentrations measured with gravimetric method and real-time samplers
(TEOM, BAM1020, SPM-613, PM-711, FH62C_14) before and after QA/QC (Quality Assurance/Quality Control).
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Table 5. Results of PM,, field studies according the relative humidity.
Sampling date Average PM, 5 concen:ration +Std Dev. Averageohumidity Humidity range
(ug/m) (%) (%)
Gravimetric samplers 5/10~7/28 36.30+£20.0 84.8 50~98
FH62C_14 5126~6/17 360+21.7 82.9 52~98
TEOM 5128~6/17 355+215 824 52~98
BAM1020 5/10~7/28 38.0+20.8 84.8 50~98
100 100 100
m < 80%RH m <80%RH ° m <80%RH . o
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Fig. 7. Comparison of the PM,; mass concentrations measured with the real time samplers (TEOM, FH62C_14,
BAM1020) according the relative humidity (<80% and >80%).
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