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Abstract

The concentrations of indoor air phthalates (10 compounds) were measured. The samples were collected from 92
rooms of 46 houses and 50 offices of 25 buildings in Tokyo during the summer and winter months between December
1999 and October 2000. Air sampling was carried out using a quartz fiber filter and a solid phase extraction disc
(Empoer™ C18) to collect the particle and gas phase compounds, respectively. The air was pumped through the
filters and discs at a rate of 10L/min for 24 hours (14.4m’). They were extracted separately with acetone and
phthalates were analyzed by GC-MS.

The compounds predominantly detected in indoor air were di-n-butyl phthalate (DnBP) and di-2-ethylhexyl
phthalate (DEHP). The ranges of concentrations of these two phthalates were 78.4-7,220 ng/m’® and 10.8-2,380 ng/m’,
respectively. The six compounds detected in almost all indoor air samples were dimethyl phthalate (DMP), diethyl
phthalate (DEP), diisobutyl phthalate (DiBP), DnBP, benzyl butyl phthalate (BBP) and DEHP. The median
concentration ratio of indoor to outdoor air concentrations of these 6 compounds varied from 2.1 to 45.6. A
comparison concentrations in houses and offices showed that the median of 5 of the 6 compounds (the exception
being DEHP) was higher in offices than in houses. However, the maximum of 5 of the 6 compounds (the exception
being BBP) was higher in houses. The concentration levels of some phthalates, including DnBP and DEHP, were
significantly positively correlated with room temperature in the houses and offices studied. At a room temperature
range of 4.9-31.2°C, more than 91.3% of dimethyl phthalate and less than 11.0% of DEHP was in the gas phase.
However, the concentration of DnBP in the gas phase increased with increasing room temperature. Below 20C, only
6.5% of DnBP was in the gas phase, compared to 89.8% in the gas phase above 30C.

Key words: indoor air, outdoor air, phthalates, seasonal variation, gaseous phase, particle phase
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Table 1. Concentrations of airborne phthalates unit:ng/m’
Compounds House(n=92)* Ofﬁce(n=50)* Outdoor(n=52)**
Max. Min. Median Max. Min. Median Max. Min. Median
DMP 6290 43 404 2640 7.7 55.4 51.1 <0.50 4.6
DEP 857 <5.0 48.9 334 9.1 114 19.5 <5.0 <5.0
DiPP <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
DnPP <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
DiBP 618 <5.0 18.4 94.6 <5.0 29.1 41.4 <5.0 <5.0
DnBP 7220 784 471 4700 170 684 194 <15.0 27.2
BBP 243 <1.0 2.2 62.6 <1.0 3.0 26.4 <1.0 1.4
DHP 3.7 <0.50 <1.0 1.4 <0.50  <0.50 <0.50 <0.50 <0.50
DCHP 3.7 <0.50 <0.50 22 <0.50 <0.50 <0.50 <0.50 <0.50
DEHP 2380 51.6 308 829 10.8 257 547 <10.0 59.4

*:Samples were taken from 46 houses and 25 offices. Air sampling was carried out in two
rooms in every structure; thus the number of samples were 92 for houses and 50 for offices.
**:0ut door air was sampled at nearly structures.

Table 2. Detection frequency of airborne phthalates
Compounds House(n=92) Office(n=50) Outdoor (n=52)
number (%) number (%) number (%)
DMP 92 100 50 100 51 98.1
DEP 91 98.9 50 100 19 36.5
DiPP 0 0 0 0 0 0
DnPP 0 0 0 0 0 0
DiBP 85 92.4 49 98.0 9 17.3
DnBP 92 100 50 100 40 76.9
BBP 85 92.4 39 78.0 36 69.2
DHP 11 12.0 8 16.0 0 0
DCHP 40 435 19 38.0 0 0
DEHP 92 100 50 100 49 94.2

Table 3. Comparison between indoor and outdoor phthalate concentrations in median

Compounds House/Outdoor Office/Outdoor
ratio ratio
DMP 8.8 12.0
DEP 19.6* 45.6*
DiBP 7.4* 11.6*
DnBP 17.3 25.1
BBP 1.6 2.1
DEHP 52 4.3

*:Since the median of outdoor-DEP and outdoor-DiBP were under the detection

limit, the half value of the detection limit (2.5ng/m3) was used for calculation.
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Table 4. Partial correlation coefficient for air condition and

indoor air phthalates

Compounds House Office
Temp. Humidity Temp. Humidity
DMP 0.334** 0.209* 0.402%* 0.186
DEP 0.470** 0.315%* 0.210 -0.215
DiBP 0.518** 0.478** 0.175 -0.143
DnBP 0.696** 0.507** 0.376**  -0.132
BBP 0.268* 0.110 -0.108 0.198
DEHP 0.702%* 0.487** 0.088 0.306*

*:p<0.05, **:p<0.01
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Table 5. Correlation between concentrations of indoor air phthalates
House DMP DEP DiBP DnBP BBP DEHP
DMP
DEP 0.277%*
DiBP 0.298%*  0.418**
DnBP 0.574%*  0.558%*  (.452%*
BBP 0.188 0.097 0.089 0.050
DEHP 0.378%*  0.399%*  0340%*  0.562**  0.241*
*p<0.05, **:p<0.01
Office DMP DEP DiBP DnBP BBP DEHP
DMP
DEP 0.062
DiBP -0.350* 0.530%*
DnBP 0.203 0.199 0.014
BBP 0.132 0.177 0.186 -0.050
DEHP 0.209 0.028 -0.094 -0.150 0.515%*
*:p<0.05, **:p<0.01
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) “ ouse
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Fig.6. Relationship between room temperature and ratio of phthalates in the gas phase
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