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Abstract

This paper reported the indoor air quality for airborne particles and gaseous contaminants. First, the
results of previous studies were discussed to demonstrate changes in indoor pollutants from the past to
the future. Since the 1950s, levels of certain indoor pollutants, such as formaldehyde and aromatic
solvents have increased and then decreased. Levels of other indoor pollutants such as phthalate esters
and brominated flame-retardants have increased and remain high. It is also reported that the molds and
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allergen contaminations in damp buildings will become a serious problem in the future. Second, the
importance of microbial volatile compounds was reported as the secondary contamination for not only
new buildings but also old ones. Airborne particles, especially PM2.5, in indoor environments were
introduced by previous studies of emission sources of fine particles in indoor environment and field
measurements for indoor PM2.5. Moreover, the emission sources of ultrafine particles in indoor
environments were shown, such as the penetration from outdoor air, emission from photocopiers and
laser printers, and secondary organic aerosols reacted from volatile organic compounds. In addition, the
countermeasure of indoor PM2.5 was highlighted. Finally, it was demonstrated household dusts acted
asSemi Volatile Organic Compounds (SVOC) contaminants in indoor environments. Specifically, this
paper showed the health effects of household dust containing SVOC, and the SVOC concentrations of
household dusts in various indoor environments from previous studies.
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COWBEICEHET S5 Z L IZEFORMTIE V. LAl
GAOEAEOMBIZEY, "IAFT AL 4D
SVOCO I E N5 Z M ENTEY, ZOHTYH
200 DELDRICHERE L 72Ny A5 2 @ODEHP (di-
2-ethylhexyl phthalate) & & /)Wl B F80E 2 A & 7 A
MAH 5 Z EATRENT [29]. ThITIE, SEABREHIC
BUTNATZAFT A MDOKEE FIFICE ) FREICEAT S

WHEME, ¥ A MR CTHEMT 5 2 & TRITEICT 2 ik
P EVEZHNTWED, FOREEITO W TITRMH
Thb. Tz, BRPCBILZF YT TR, TA
IRSVOCOMI AN TH 5 Z L DLW, FEHBICBWw
TNI AT A IOV TV 5Z I BHETH )
WM BIRIIBVWTD, ZLMEEINDLEHITH-T
&7 #5103, BAEOMZEIC X AR EICHERE L2 vy

x5 BEMRICELZINTIZALZZXMRICERT 3SVOCHERE [po/g]

Min. 25% Med. Mean 75% 95% Max. x5
_bBP_ == 470 556 _ = 129.6___ _141.4 __ Apartment in Germany [30]
_BBP__ - - 29.7 861 __ - 2185 __ 815.7
_DEHP - = 034 7755 - 1542 1763 _
_DEP____ - - 61 4.6 - 1596 __ 6322 _
_bmp - - 15 ____ 108 - 464 __ 1579 _

DMPP - - 37.5 54.6 - 144.4 161.3
D)) < o .31 115 2425 _Homes in Sweden [29]
_DINP_ O - 4 639 ___— ____1930__ _ 40667 __

.bBp 0 - 4 __ 97 - ____311___ 3810 _
BBz 0 - 13 319 = 599 45549 _
DpBP___ 0 - 150 ____ 226 — 568 5446 _

DEHP 0 - 770 1310 - 4069 40459
DEP 0 = 035 - - _ ____~ _____=_____63 __Homesin Japan [31]
_DiBP_ ____ 05 - 24 - e e 21.8
_DoBP_ 51 - 223 - - T T ____549
BBz 0 - 24 ___ - e 358
_DEHP_ 220 ___ - ____ 1200 - - - __=____10200__

_DiNP 4.0 - 116 - - - __Z____13100__
_DEHA_ __ 19 ___ - ____ 66 ____ - - T __T_____608 _
_mp_____ o0 - 11 - - T T 27
_TGPP___103____ = ____ 50.9 - T T ____462
_TCEP 0 - 98 - e e 70.7 __
_TEHP___ O - 21 - - T = ____66 __
_TBEP_ 59 - 164 - e s Y €. - R
_TIDCPP __ 58 = ____ 223 - e e U -/ AR
_TPhP ____ 0 = 143 - - T z_____115 __

BHT 0.6 - 2.4 - - - 17.5
~bmp o0 003 001 - = 01  Homesin Kuwait [32]
_DEP_____ o ___ - 18 15 - - ____16___

_DBP_____ 83 - 4 581 - - ____160 __
DpHP O = 039 02 ____ - = ____40_ __
BsBP____ 0 - 86 ___ 64 ___ - - ____160 __
Db 0 - 29 03 ___ - _____—_ ____910 _
_DEHP___ 380 ____ - ____ 2256 1700 _ - = ____ 7800 _ _

DnOP 0 - 14 14 - - 1300
bpmp o0 - 01 04 = 09 24.0  Homes in China [33]
_DEP_____O ____ - ____ 02 ____ 09 __ __— ____ 3¢ 31 33.9 __
_bBp_ 0 = 237 %23 - 176 2150 __

_BBP_____ 0O - 16 29 _ = 9.7 ____ 38.7 __
_DEHP___ 03 ____ - 18 462 — 1750 9950 __

DOP 0 - 0.1 1.3 - 7.9 39.5
DEP 0O 0 028 - - 045 = 29 __ Homes in Japan [34]
_DiBP 021 _ ] 12 24 - - 55 - 262
_DoBP____ 0 ____105____193 ___ - - __512 - 2100 _ _

BBz 0 ____( 08 19 - o 39 - __ 60.5 __
_DEHP___ 982 _ 424 759 ____ - - ____ 1410 __—=_ ___12100__
_DiINP 942 518 95 _ - o 9 - 5820 _

DEHA 0.39 2.7 4.6 - 8.5 - 692
_TICIPP_ 0 383 __ 869 ___ - —____ 1.8 = __ 13275 _Homes in Japan [35]
_TCEP_ 0 298 583 - — 1161 = 338.45 _

_TBOEP __ 6.24__ _ 137.65 50832 ___ - - 14175 = 5890.0_ _

TPHP 0 2.81 4.51 - 7.64 - 245.08
_DiBP 0 ] 15 31 - - (N 97.4 __Homes in Japan [36]
_DnBP 0 7 7S5 166 - - __3%24 - 1670 _ _

BBz 0 _____0_ ____20 ____ - o 54 - 139
_DEHP___ 213 ___ 786 ___ 1110 ___ - —____ 1740 _-_____ 7090 _ _
_DINP 119 ___ 661 _ 139 ____ - o 2716 _—____ 2100 _ _

DEHA 0 4.6 8.0 - 13.6 - 1100
bBP 0 = 233.8 90098 - = 722834 Homes and office buildings in China [37]
_DoBP 364 _ - 13477 _ 44778 _ - = 435732 _

DEHP 0.09 - 581.50 798.61 - - 3475.73
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BRREM M, WEOBEREICL YV RL-TLSHTE
WEZLNTWS, WIZIhSDF—F LIEfEH O
REICXY, NI ZRF A MRIZE TN AHSVOCEIEIRD
HEBRICOWTOREMAITONTVWELEIATHD
ZOREPHEFEINDL LA TH .

IV. £&£8

A IZB VT, BEWICBT 2 RENERIER O
BLLT, VE2—@mXL), #BELLHET TOREN
2RI DEBEWA Lz, WL, SHELEINEHLT
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