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Survey of Indoor Air Chemicals(Plasticizers, Pesticides and Bisphenol A)
:July2001-March2002

Ikue SAITO , Aya ONUKI , Hiroshi SETO , Shin-ichi UEHARA and Itsu KANO

The concentrations of 23 semi-volatile organic compounds were measured in indoor and outdoor air. Samples
were collected from houses, buildings and outdoor points in Tokyo between July 2001 and March 2002.

The compounds detected in indoor air were 11 plasticizers, 2 organophosphorus pesticides, permethrin,
chlordanes, fenobucarb, bisphenol A and benzo(a)pyrene. The plasticizers predominantly detected in indoor air were
di-n-butyl phthalate and di-2-ethylhexyl phthalate, which reached levels as high as 4.3 p g/m? and 1.4 p g/m?,
respectively. Trans-chlordane was detected, with a highest concentration of 9.6 ng/m3, in indoor air. Bisphenol A was
detected at high frequenciesin indoor air samples, and the maximum level inindoor air was 8.1 ng/m3. Benzo(a)pyrene
was detected in amost al air samples, and the highest concentration in indoor air was 3.1 ng/m3. Except for
benzo(a)pyrene , the median concentrations of detected chemicals were higher in indoor than in outdoor air, and higher
in summer than in winter. However, the median concentration of benzo(a)pyrene was higher in outdoor than in indoor
air, and higher in winter than in summer. The levels of di-n-butyl phthalate, di-2-ethylhexyl phthalate chlorpyrifos,
diazinon and fenobucarb in every structure studied did not exceed the guidelines set by the Ministry of Health, Labor
and Welfare of Japan.
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Table 1. Detection frequency of airborne phthalate and adipate esters
Compounds  Season House Office QOutdoor
(ns*= 22, nw**=22) rrn (ns=13, nw=13) (ns=16, nw=17)
number*** % (%) number % (%) number % (%)
DMP Summer 22 100 13 100 16 100
Winter 22 100 (100) 13 100 (200) 17 100  (100)
DEP Summer 22 100 13 100 16 100
Winter 22 100 (100) 13 100 (200) 17 100  (100)
DiBP Summer 22 100 13 100 16 100
Winter 22 100 (100) 13 100 (200) 14 824 (90.9)
DnBP Summer 22 100 13 100 15 93.8
Winter 22 100 (100) 13 100 (100) 0 0 (45.5)
BBP Summer 22 100 11 84.6 13 81.3
Winter 20 90.9 (95.5) 11 84.6 (84.6) 13 765 (78.8)
DHP Summer 27.3 7.7 0 0
Winter 18.2 (22.7) 154 (11.5) 0 0 (0)
DCHP  Summer 318 0 0 0
Winter 36.4 (34.1) 53.8 (26.9) 0 0 (0)
DEHP  Summer 22 100 13 100 15 93.8
Winter 22 100 (100) 13 100 (200) 14 824 (87.9)
DiNP Winter 22 100 12 92.3 11 64.7
DBA Summer 18 81.8 5 38.5 10 62.5
DEHA  Summer 22 100 13 100 15 93.8

* ns: The number of structures in which concentrations were measured during summer season.

** nw: The number of structuresin which concentrations were measured during winter season.

***The number of detection was defined as the number of structures in which the compounds were

detected in more than one room.

****The detection frequency of two seasons average.

DMP:Dimethyl phthalate, DEP:Diethyl phthalate, DiBP:Di-i-butyl phthalate, DnBP:Di-n-butyl phthalate, BBP:Benzyl butyl phthal ate,
DHP:Dihexyl phthalate, DCHP:Dicyclohexyl phthalate, DEHP:Di-2-ethylhexyl phthalate, DiNP:Di-i-nonyl phthalate, DBA:Dibutyl

adipate, DEHA:Di-2-ethylhexyl adipate.
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Table 2. Concentrations of airborne phthalate and adipate esters unit ng/m?
Compounds  Season House Office Outdoor
(ns*=44, nw**=44) (ns= 26, nw=25) (ns= 16, nw=17)
Min. Max. Med. (KA*e%.) Min. Max. Med. (Med) Min. Max. Med. (Med)
DMP  Summer 15.0 1,060 72.4 151 2,840 161 56 289 12.3
Winter 087 262 275  (40.0) 84 1770 532 (77.2) 12 245 35 (79
DEP Summer 271 818 88.2 31.0 548 178 47 446 16.5
Winter 51 222 51.0 (75.3) 101 213 945  (137) 40 530 85 (128
DiBP  Summer 6.1 246 42.1 48 185 26.1 13 301 40
Winter 0.98 66.5 141 (21.6) 33 736 19.4 (21.0) <050 23 0.66 (1.9
DnBP  Summer 345 3310 872 215 4,360 741 <150 327 58.3
Winter <300 439 205  (375) 853 1770 200 (467) <300 <30.0 <300 (<30.0)
BBP  Summer <10 72.2 25 <10 205 36 <10 152 25
Winter <10 475 15 (20 <10 74 26 (298 <10 84 14 (19
DHP Summer <050 26 <0.50 <0.50 0.69 <0.50 <050 <050 <0.50
Winter <050 17 <050 (<050) <050 18 <050 (<0.50) <050 <050 <050 (<0.50)
DCHP  Summer <050 20 <050 <050 <050 <0.50 <050 <050 <0.50
Winter <050 27 <050 (<050) <050 19 <050 (<0.50) <050 <050 <050 (<0.50)
DEHP  Summer 46.1 1,110 495 40.7 643 266 <15.0 206 42.8
Winter <150 1350 202 (292 771 550 214  (246) <150 109 302 (37.0)
DINP  Winter <5.0 148 27.2 <50 741 11.6 <50 385 6.8
DBA  Summer <10 3,220 31.9 <10 405 <10 <10 372 55
DEHA  Summer 23 165 121 24 392 14.3 <10 111 42
* ns: The number of pointsin which concentrations were measured during summer season.
** nw: The number of points in which concentrations were measured during winter season.
*** The median of two seasons.
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Table 3. Detection frequency of airborne pesticides
Compounds Season House Office Outdoor
(ns*= 22, nw**=22) (ns=13, nw=13) (ns=16, nw=17)
number*** 9% ((Vt);** number % (%) number % (%)
Organophosphorus pesticides
Diazinon Summer 0 0 1 7.7 0 0
Winter 0 0 (0 1 7.7 (1.7) 0 0 (0)
Chlorpyrifos Summer 6 275 0 0 0
Winter 1 45 (15.9) 0 0o (0) 0 0 (0)
Pyrethroid pesticide
Permethrin Summer 4 18.2 4 30.8 3 18.8
Organochlorine pesticides
trans-Chlordane Winter 36.4 59
cis-Chlordane Winter 22.7
trans-Nonachlor Winter 13.6
Carbamate pesticide
Fenobucarb Winter 4 18.2 0 0 1 5.9

The compounds not detected in this survey were o,p"-DDT, p,p-DDT and cis-Nonachlor.

* ns: The number of structures in which concentrations were measured during summer season.

** nw: The number of structures in which concentrations were measured during winter season.

***The number of detection was defined as the number of structures in which the compounds were

detected in more than one room.

****The detection frequency of two seasons average.
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Table4. Concentrations of airborne pesticides unit  ng/m?®
Compounds Season House Office Outdoor
(ns*=44, nw**=44) rn (ns= 26, nw=25) (ns= 16, nw=17)
Min. Max. Med. (Med)  Min. Max. Med. (Med.) Min. Max. Med. (Med)
Organophosphorus pesticides
Diazinon Summer <1.0 <10 <10 <1.0 13 <10 <1.0 <10 <10
Winter <10 <10 <10 (<10) <10 19 <10 (<10) <10 <10 <10 (<L0)
Chlorpyrifos Summer <10 19.2 <10 <10 <10 <10 <10 <10 <10

Winter <10 135 <10 (<1.0) <10 <10 <10 (<10) <10 <10 <10 (<L0)

Pyrethroid pesticide
Permethrin Summer  <0.50 25 <0.50 <0.50 22 <0.50 <0.50 17 <0.50

Organochlorine pesticides

trans-Chlordane  Winter <0.50 9.6 <0.50 <0.50 <0.50 <0.50 <0.50 0.57 <0.50
cis-Chlordane Winter <0.50 59 <0.50 <0.50 <0.50 <0.50 <0.50 <050 <0.50
trans-Nonachlor ~ Winter <0.50 6.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Carbamate pesticide

Fenobucarb Winter <0.50 81 <0.50 <0.50 <0.50 <0.50 <0.50 45 <0.50

* ns: The number of points in which concentrations were measured during summer season.
** nw: The number of pointsin which concentrations weremeasured during winter season.

*** The median of two seasons.
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Table 5. Detection frequency of airborne bisphenol A and benzo(a)pyrene.

259

Compounds  Season House Office Outdoor
(ns*= 22, nw**=22) i (ns=13, nw=13) (ns=16, nw=17)
number*** % (%) number % (%) number % (%)
BPA Summer 19 86.4 13 100 6 375
Winter 12 545 (70.5) 11 84.6 (92.3) 2 118 (24.2)
BaP Summer 22 100 12 92.3 14 87.5
Winter 22 100  (100) 12 92.3 (92.3) 17 100 (93.9)
* ns: The number of structures in which concentrations were measured during summer season.
** nw: The number of structures in which concentrations were measured during winter season.
***The number of detection was defined as the number of structures in which the compounds were
detected in more than one room.
****The detection frequency of two seasons average.
BPA: Bisphenol A, BaP:Benzo(a)pyrene
Table 6. Concentrations of airborne bisphenol A and benzo(a)pyrene. unit  ng/m®
Compounds  Season House Office QOutdoor
(ns* = 44, nw**=44) (ns= 26,nw=25) (ns= 16, nw=17)
Min.  Max. Med. (Med) Min. Max. Med. (Med) Min. Max. Med. (Med)
BPA Summer <030 46 064 <030 81 14 <0.30 26 <0.30
Winter <0.30 13 030 (035 <030 30 08 (10) <030 041 <030 (<0.30)
BaP Summer 010 31 041 <010 075 019 <0.10 1.7 041
Winter 011 25 054 (050) <0.10 15 031 (0.21) 0.12 13 066 (0.44)
* ns: The number of points in which concentrations were measured during summer season.
** nw: The number of pointsin which concentrations were measured during winter season.
*** The median of two seasons.
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