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ABSTRACT

Personal nitrogen dioxide (NO,) exposures for 31 professional drivers were measured using passive samf)ler and time-
activity diary in Asan and Chunan area, and were estimated using time-weighted average model. Mean conceintrations’
of driver's indoor and outdoor were 24.7 =10.7 ppb and 23.3 =8.3 ppb, respectively with indoor/outdoor of 1.1. Mean
personal NO, exposure was 30.3 £ 9.7 ppb. Personal NO, exposures were strongly correlated with indoor car NO, levels
(R’=0.80) rather than residential indoor NO, level (R*=0.55). and outdoor NO, level (R*=0.50). The driver's NO,
exposures using LP-gas with 24.4+8.0 ppb were statistically different from those using diesel with 36.3 =14.1 ppb
(p<0.01). The effect of driver's smoking for personal NO, exposure was not found. It was considered that the main NO,
exposure in driver i3 transportation. Since drivers mostly spent their times in indoor and inside car, time-weighted
average model could be used to estimate the personal NO, exposure using time activity dJary Though we did not
measure all microenvironments, the estimated personal NO, exposures with 26.9 + 10.2 ppb were statistically correlated
with measured personal NO, exposures with 30.39.7 ppb (R’=0.89). The mean and standard deviation of personal

NO, exposure using Monte-Carlo simulation were 26.61+7.2 ppb.
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Table 1. House characteristics

No. of house

Asan Chunan
n=14 n=17
Gas range
Yes 14 17
No 0 0
Smoker
Yes 10 14
No 4 3
Structure
Single detached house 3 3
Apartment 11 14

A, ARt S Al 5l Ale) 438 BAEI A,
71e} Al ez lgke] B $XAES] A 9= o
A} EnPgde FAl Aok Ak 9319 No,
= 33.31:4.7 ppb, EjuE2 417158 ppbRAL, o}
Ab S FHe) NO, % 24.6153 ppb, Ejn]d-
384+ 1.7 ppb?] FEghE et Y94 SAAE
o] 9| ALY 9l Aele] HF NO, TEE 2471107
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Table 2. NO, concentrations in indoor, outdoor, inside car and personal (unit: ppb)
n=31 Indoor Outdoor Indoor/outdoor Inside car Personal
Mean£=S.D 247+10.7 233183 1.1£02 274£11.0 30.3+9.7
Table 3. Time activity patterns of objectives
Indoor Outdoor
: Transport
Home Office Other  Near home Near office Other :
Mean hours 17.25+44 470%+45 25+18 1.54+1.1 212+24 245+11 17.58+44
(I‘:ﬁ) % 36.9 11.6 48 2.8 43 52 347
Total % 533 12.3 34.7
Mean hours 236%x27 1.36%28 136%13 0 086+£1.3 2350£27 19.54%6.6
((:Ill‘:;‘;‘;‘ % 17.4 7.1 5.5 05 47 6.8 58.1
Total % 30.0 12.0 58.1
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Fig. 1. Relation between indoor level of house and personal
. exposure of NO,.
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Fig. 2. Relation between outdoor level of house and personal
" exposure of NO,.

Table 4. NO, concentrations in Asan and Chunan area
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Fig. 3. Relation between inside car level and personal equsure
of NO,.
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(unit: ppb)

Indoor of house Outdoor of house Inside car Personal exposure
Asan (n=14) 23.1£11.2 20.2+8.0 20.2%£8.7 269+11.1
Chunan (n=17) 26.7+104 26.5+£7.7 31.6%105 33.1+£7.7
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Table 5. NO, concentrations in diesel-using and LP-gas using vehicles (unit: ppb)
Indoor of house Outdoor of house Inside car Personal exposure
Diesel (n=8) 344+14.2 304+8.8 36.3+14.1 39.4110.7
LP-gas (n=23) 21.31+6.8 20.9+£6.7 244+8.0 272+73
Table 6. NO, concentrations in smoking and non-smoking drivers (unit: ppb)
Indoor of hosue Outdoor of house Inside car Personal exposure
Smoking driver (n=20) 2621112 24.4£8.2 294+11.4 314£938
Non-smoking driver (n=11) 22.1+£9.7 21.4+8.5 23.8+9.8 284+9.6
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Where, P,=estimated time-weighted average personal
NO, exposure for participant i, TH;=number of hours
spent inside the home for participant i during sampling
period, OH;=number of hours spent outside the home
for participant i during sampling period, Cl;=number
of hours spent inside the indoor car for participant i
during sampling period, I;= measured average indoor NO,
concentration for participant i, O,=measured average
outdoor NO, concentration for participant i, C;=measured
average inside car NO, concentration for participant I.
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