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Study on indoor/outdoor correlation of ultrafine particles and evaluation of their

emission sources contributed in indoor air
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Abstract

Indoor and outdoor sampling was simultaneously performed from December 1 to 15, 2004
(period 1), November 7 to 11, 2006 (period 2) and June 17 to 25, 2006 (period 3). The indoor
and outdoor ultrafine particles were classified and collected on quartz fiber filters using
PMo.1 impactor filters. The real-time measurement of size-resolved number concentrations
was carried out with a Scanning Mobility Particle Sizer (SMPS) and an UltraFine Particle
Counter (UFPC). Organic carbon (OC), elemential carbon (EC) and PAHs concentrations
were analyzed by a thermal-optical carbon analyzer IMPROVE method) and a HPLC with
FL and UV detectors for 4-7 rings PAHs, respectively. It was showed that human existence
greatly affect the number concentrations of indoor particles in the diameters of 0.01~0.3 um,
1.0~2.0 um and 2.0~2.5 um and the value of indoor/outdoor determination coefficient was the
highest for the diameters of 0.3~0.5 um and 0.5~1.0 pm. On the other hand, a very high
correlation of EC concentrations of PMo.1 was obtained, and this result was discrepant with
the number concentrations results in the diameter of 0.01~0.3 um. These results suggest that
the particles of 0.1 um or less can easily enter from outdoor, however, particles generation in
ultrafine mode concerning OC component by human existence gave the adverse effect in the
correlation of number concentration of 0.01~0.3 um. From these results, it was indicated that
on the research of indoor/outdoor relationship for ultrafine particles, considering of not only
number concentration but also chemical composition is important for the accurate evaluation.
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Table 1. Determination coefficient and I/0 ratio in
each sampling period

Number Period 1 Period 2 Period 3
and Without With With
components human /0 1 /0 i /0
concentrations R? Ratio R? ratio R? ratio
0.01 ~ 0.3 pm 0.113 0.390 0.015 0.860 - 0.780
0.3 ~0.5 pm 0.706 0450 0949 0235 0.615 0.590
0.5~ 1.0 pm 0.712 0419 0.872 0238 0.600 0.549
1.0 ~2.0 pm 0.561 0303  0.032  0.207 0.125 0.375
2.0~25pm 0.210 0.109  0.007  0.162 0.085 0.272
OCl (PM, 5) 0.132 1.76 0.062 1.52 0.345 6.62
0C2 (PM, 5) 0.431 0.991  0.010 1.21 0.431 1.19
0C3 (PM, 5) 0.774 0720  0.968  0.656 0.626 0.881
0C4 (PM, 5) 0.700 0.684 0944  0.59%4 0.777 0.951
EC (PM, 5) 0.607 0.581  0.999  0.362 0.842 0.686
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Fig. 1. Correlation of indoor and outdoor concentration
for EC component (left : Period 2, right : Period 3).
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Fig. 2. Relationships between 1/O ratio and the difference
of humidity and temperature in indoor and
outdoor environment. (a) Period 2 (b) Period 3.
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Fig. 3. PAHs concentrations and each component ratio.
(a)Period 2, (b)Period 3, 2.5 : PM2.5, 0.1 : PM,;.
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Table 2. Diagnostics ratios for each emission source

Source Reference Category  Particle B(ghi)P B(ghi)P B(e)P/
size /B(e)P  /B(a)P B(a)P
Biomass  This study (n=3) Ricestraw  pM, 0.87 2.24 2.58
Deisel Rogge etal Diesel- PM,,  0.62 1.23 2.0
truck :
Gasoline ~ Rogge etal © Catalyst PM,, 2.35 2.47 1.05
Deisel + Lim etal Roadside TSP 2.07 1.86  0.90
gasoline
Tobacco  This study (n=3) Side PM, 5 0.22 1.11 4.94
Stream "
wood This study (n=3)  Japanese PM, 5 0.60 2.03 3.35
cypress
Period 2 Measurement Indoor air ~ PM, 5 3.20 2.00 0.63
value "
Period 3 Measurement Indoor air ~ PM, 5 3.37 1.94 0.61
value
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