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Volatile Organic Compounds (VOCs) Emitted from Furniture and Electrical Appliances

Toshiko Tanaka-Kagawa, Hideto Jinno*, Yoko Furukawa, and Tetsuji Nishimura

Organic chemicals are widely used as ingredients in household products. Therefore, furniture
and other household products as well as building products may influence the indoor air quality.
This study was performed to estimate quantitatively influence of household products on indoor
air quality. Volatile organic compound (VOC) emissions were investigated for 10 products
including furniture (chest, desk, dining table, sofa, cupboard) and electrical appliances
(refrigerator, electric heater, desktop personal computer, liquid crystal display television and
audio) by the large chamber test method (JIS A 1912) under the standard conditions of 28°C,
50% relative humidity and 0.5 times/h ventilation. Emission rate of total VOC (TVOC) from the
sofa showed the highest; over 7900 pg toluene-equivalent/unit/h. Relatively high TVOC
emissions were observed also from desk and chest. Based on the emission rates, the impacts on
the indoor TVOC were estimated by the simple model with a volume of 174 m® and ventilation
frequency of 0.5 times/h. The estimated TVOC increment for the sofa was 911 pxg/m®
accounting for almost 230% of the provisional target value, 400 xg/m®. The values of estimated
increment of toluene emitted from cupboard and styrene emitted from refrigerator were 10%
and 16% of guideline values, respectively. These results revealed that VOC emissions from
household products may influence significantly indoor air quality.

Keywords: indoor air, emission of volatile organic compounds, household products, large
chamber test method

KERHELONODOH L. —J, MERIZL > THREN

¥y Ny ASERERER A REME S AT AL A ) B IR R 2
CENEROHERITER T 2 L% 2 LN EFHEEDOH
i, BNEREET O LW IS L TR & 2 B.OH°
FEOLNTWD., ZD &) bW E IS 5 % ant i
ELTORY AL LT, {LEWHOENREREIC
OWT [V 7y X (BNEATES) BEICET 5
) omEmEEY CEoE ZhETICENVLT
VFE R, PVIYROFT LV HEIBWEICOWTERN
BEERMESEE SN TWS, EWNICBITALEWE D
FELFAERDO—DTH HEMICE L TIX, 200347 A
1 HICHEAT & N 72 8F B L #1452 12 X » THRRAL

#To whom correspondence should be addressed:
Hideto Jinno; 1-18-1 Kamiyoga, Setagaya-ku, Tokyo
158-8501, Japan; Tel: +81-3-3700-1141 ext.257, Fax +81-
3-3707-6950; E-mail:;jinno@nihs.go.jp

CHBATN LA LREMICOSHEL LW -
MPHERAINTEBY, BNEBROBYELE LToOWhEMED
SN TWAEA, Th o082 SRS a1y
B DBNERNDARIZOWTIHERSES L TW 5.
RIFZETIE, RKEEM D S OLFEWE O 5 AR % H0
L, NP OLEWE N 5 REH G OES % E
wIICHES T2 BT, KERELOCREBRMIZONT
KIEF v v N—iEIC X R EARILEY (VOC) @
UGB & FEhtE L, S NBRBEhIREE ISR 2 IO v
TEE T 7.

2. RBGE
2.1 HBRAPRUBEEER

REASEN (& VA, 8 BT, 7—70V (B
T, V77—, BEMEOCL Y DY), FKERG
SN (B, BRAM—7, FAZ by TRIS—Y



72 YA

#128% (2010)

FVAYE2L—F— WHTLERDTF =T 4 4) &R
Bootg & LT, KEF v »8—ik (JIS A 1912) (2HR
L OOk B % 920 L 72, Wi BRI121355 m*F v ~
Ne(HllZ >y Y =71 v 748 F 72131 m*F v >3 —
(AR ZHE) ZAFH L7z, T VERDA =71
Fi3l m*F ¥ vN—%, ZhPS ORI OV TIEES
m*F v YN=F Wiz Fr Yo —NIEEE28T, B
JE50% 1R E L, AR MELAS05MIC 72 5 K 9 1THiZER
U L7z, MR % 7 v 28— PICERTE L24RERI %12 3
J& (Tenax TA/Carbobraph 1TD/Carboxen 1000) @
W74 TO-17/2 (Markes) % flifl L C, 50 mL/min®
TS L U2 LOWEAT A%y > 7)) v 7 L. KE
BT F v Y N—= N2 B W TRE RS IZ T WIRRB IR E L
THEGRBR R L7, &k, GEEICH L CIEER
LBABE, MOHEED ) MO 5 2 40 Tk %=
1oz

2.2 MNP BEGC/MS (TD-GC/MS) (Z & 5 E 7
VOCsRU'TVOCHEE
TD-GC/MSIZ & % VOCs il 52 1% 2 HE AT 24m 25
# ¥ 18 TDTS-2010 K OFGC/MS-QP-2010 % FI WV TEUL T 12
IRL72EMTITo 72,

IMEAJBE A 28 A GC/MS D J3#T S
i (SEBEar (%) # TDTS-2010)

280°C, 50 mL He/min, 10 min
-10°C

Desorption :
Cold Trap Temp :

GC/MS (EE#EpT (Fk) 8 GC/MS-QP2010)

Rtx-1 (0.32 mm x60 m, 1xm)
He, 2.35 ml/min

40°C -5°C/min-250"C

Column :
Carrier Gas :

Column Temp. :

Interface Temp. : 250°C
Ton Source Temp. : 200°C
Scan Range : m/z 35-350
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3. BRRUEE

FKES WM P ORER M5 B adf e LTREF v
YON=ICE D HERE NS ENLVOCEWE L
TVOCH & L CTHM L7249 % Table 117k L7z, TVOC
& U CRARIIZE-IE L 7245 TlE, RE2S5DOTVOCKHK
WEDHWEADFED SNz, THEY 77 =050
WEAT924 g VT Y AISE/unit/h e e b 5 <, W
Wl BTy v ATHRBHEWTVOCH A FED 5
N7z (224825, 3401 g b VT Y A4 & /unit/h).
V77 —llonTlE, FIYRY) 2— g VIR ORE
rouary¥I7xLy, AVFT74LY, FVERFT—L
HEORMHERD T VR DB EE R TVOCKH K S TH
% LEZLN5Y, BHT IR WS (377xg b
VI UMY E/unit/h) 2R L7722 EARESN S HT
»%5. BHTIZBLTi&, %8 - #7F (109pg bz
MY /unit/h) RTF—7I - 5T (298 g v 1Y
#/unit/h) 26 bMBEINTEBY, £, ZHLEE
FER A B DB & > TRENBREA O AL 25 R R 123
M3 2 EEEIC OV T L EET A2 LELRH A ).

A8 1) 2 0t e o 52 &G R & Table 21278 L 72,
v, R OREIDHFFIIHIET 2 BHICOWTIE
Table 12 TH 5.

(RE)

YA (ID# 1) : BB A 71 (1298.g/unit/h),
77 v (839xg/unit/h), 7+ b ¥ (71.6g/unit/h),
1-7% 7 —)v (498 ug/unit/h) K On-7 57 H ~ (486
pg/unit/h) ASHEMHRHGRE OB LAY & L TRl
Nz, Ihsoftils, FIvRY) - a VETICK
O WERE (553ug bV UHIME/unit/h), A bFTTH

NI =7 T7F—1F (182ug MNVx YHHE/unit/h),
8-A YAy (112pg MV YHIYE/unit/h), -7 EV
7z (86pg MV UHIME/unit/h), a-T VY G —
Vo (64pg bV Y E/unit/h) K TO1,235-7 kT A
FIURYEY (6lpg bV VAN E/unit/h) A EN
WZHE S e,

FEW - T (ID# 2) tm-, p-F ¥ L v (236441g/
unit/h), 1-77% /7 —J)v (1628 uxg/unit/h), 2-7 17,8 ) —
Vv (1295pg/unit/h), FEEE7 )V (824 pg/unit/h), o-
F* L (498ug/unit/h) A3 HLHER I HCEGHE O B b
e LT/, Thsofics, 7arR) a—
Voa VAT X D EEEE (10264 bV A4 & /unit/
h), a-Z VvV a2t (6507pg bV v M5 /unit/h),
ArFTTun) =77 —F (302pg bV Y
#/unit/h), 227 h¥F ¥ = (218ug b VT UM
Wi /unit/h), 3T M F TR F VBRI F L (175ug
PV VA28 /unit/h), S-TL A Y (143ugh vz v
A% /unit/h), BHT (75 Faxy bz ) (109
pg MV VAR /unit/h) 2V EMICHEE X 7z,

F—TN - BT (ID#3) i m- pF LY (5503u8/
unit/h), o-¥ ¥ L ¥ (1158xg/unit/h), FE®E 7 F v
(1082xg/unit/h), = F VX ¥ ¥ (482uxg/unit/h)
PHBMBEEEORWLEw E LTl dh. Th
S0z, FarvR)a—a YENTICX YBHT (298
pg MV UMY E/unit/h), BEEE (218pg MV U AHY
B /unit/h), 227 FT 2% 7 —)V (78ug PIVT UM
2 /unit/h) A EMIZFE S 7z,

Table 1 Emission rate of TVOC from furniture and electrical appliances

; ; ; . .- | Deconvolution: T
GWorE (%)
ID#1l [# A 3401 391 98 67
ID# 2 | 8L - W f 4,825 555 139 80
ID#3 | 7—=7 N - T 1,600 184 46 95
ID#4 |V 77— 7924 911 228 54
ID#5 | Bt L O° L » DU 2875 330 83 69
ID# 6 | 1k 2,127 245 61 100
(G#EEZ LHHEE)
ID# 7 | AR 713 82 20 105
(HED ) HBE)
ID#8 |®"RA =7 164 19 5 90
ID#9 |FAZ by 7HIPC 1,524 175 44 34
ID# 10 |7 L E 1.440 166 41 104
ID# 11 | =71 % 417 48 12 100

*400 pxg/m’
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Table 2 Emission rate of VOCs from furniture and electrical appliances

Emission Rate (x

/unit/h)

ID# 1

ID# 2

ID# 3

ID# 4

ID# 5

ID# 6

ID# 7

ID# 8

ID# 9

ID# 10

Acetone

71.6

42.0

12.3

41.9

914

12.8

16.3

1737

10.1

2-Propanol

129.5

Methyl acetate

129.8

384

108

9.2

34.1

Dichloromethane

2-Methylpentane

15.0

Methylethylketone

2.3

109

11.1

89

20.8

25.2

3.7

49

2.6

3-Methylpentane

Ethyl acetate

131

n-Hexane

54.4

Chloroform

24-Dimethylpentane/Methylcyclopentane

Methylcyclopentane/24-Dimethylpentane

5.2

1,1,1-Trichloroethane

1-Butanol

49.8

162.8

16.6

82

26.2

84

183

32.0

OR

Benzene

1-Methoxy-2-propanol

26.7

74

Carbon tetrachlonde

Cyclohexane

2-Methylhexane

3-Methylhexane

Trichloroethylene

2.24-Trimethylpentane

n-Heptane

Methylisobutylketone

6.4

16.2

304

Methylcyciohenane

Isobutyl acetate

13

Toluene*

19.2

G

292

26.8

2304

86

23

12.3

OR

30.3

1,4-dimethylcyclohexane

Butyl acetate

839

82.4

108.2

24

24.7

n-Octane

Tetrachloroethylene

Ethylbenzene*

18

415

482

49

37

55.7

9.1

39.7

5.1

25

m-, p-Xylene*

17.2

2364

550.3

222

67.2

12.7

89

100.5

334

14.3

2-Methyloctane

328

48

3-Methyloctane

Styrene*

2.3

41

39

138

12.1

307.6

1464

64.4

32

89.5

0-Xylene*

193

1153

30

43

34

194

30

25

n-Nonane

Isopropylbenzene

29

1.1

3,5-Dimethyloctane

a-Pinene

2.2

74

5.2

31

74

n-Propylbenzene

78

(+/-)-Camphene

Phenol

3.0

286

435

7.2

4.3

138

9.1

153

57.6

OR

475

1,3,5-Trimethybenzene

8.8

1.3

2-Methylnonane

alpha-Methylstyrene

24

2-Ethyltoluene

1.6

7.0

[-Pinene

2-Pentylfuran

1.7

2.8

1,24-Trimethylbenzene

11.2

328

6.2

1.1

n-Decane

75

14-Dichlorobenzene

8.0

204

6.5

519

6.2

3-Carene

1,2,3-Trimethylbenzene

2.8

2.7

1.2

Limonene

1-Methyl-3-propylbenexzene

n-Butylbenzene

11

n-Undecane

2.2

1.6

5.5

1,24,5-Tetramethylbenzene

321

5.2

18

1,35-Trichlorobenzene

Camphor

88

Naphthalene

118

127

32.1

2.3

08

n-Dodecane

16.8

5.5

1.2

10.9

59

n-Tridecane

332

10.1

n-Tetradecane

486

11.1

42.1

21.2

29.5

27

17.8

n-Pentadecane

41.8

15

60.2

16

10.2

05

TXIB

n-Hexadecane

24.5

48

3.2

164

19.9

5.6
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V77— (ID# 4) :n-X> %57~ (602xg/unit/h),
14-Y7vuxry¥ >y (519ug/unit/h), n-~NFH¥ 7%
v (461 pg/unit/h) DSHCERI GRS O B b & &
L, Insofiis, 7aryKy)a—v s>
A7+ Ly (1659ug b VT v Y+
unit/h), #UF 74 L ¥ (432pug M VT YN =/ unit/
h), BHT (377 ug b )V H2Y& /unit/h), 7V ¥+ —
vV (169pg P VT Y AHYE /unit/h), T FI LY
(142pg VT V#1245 /unit/h), -0 ¥ FE 1 ¥ (124pg
PV UMY E/unit/h), AV AT 4 LY (93ug bV
I VY& /unit/h), BERE (89), T MIAF N T ¥
V= MUV (89ug bV YA M E /unit/h), (+)-VF
N (65pg PV MM E/unit/h), Yk Fd-a-7 v
VAt — (57ug bV U4 E/unit/h) S 2L
[ Sz,

T (ID# 5) @ b vz ¥ (2304pg/unit/h), 7%
> (914pg/unit/h) AR HEGEEE O BV LE
LTI Zhsofiic, FarR)a—va
IRHTIC & U WERE (988 g bV T A4 & /unit/h), (+)
¥ 73 LY (87pg bV UMM E /unit/h), 2-X
FNTaNRVEEL-(11-Y A F IV ZFNV)-2- A F)v-13-71
I TA NI ATV (8lpg bV ¥ Y& /unit/h),
AFHFF— U (64pg PV VY E/unit/h), ¥ (57
pg MV VMM E/unit/h) 2V EMIZHEE S L7z

(KBRS

Yok A2 L - BiBE) (ID# 6): AF L~ (3076 28/
unit/h), m-, p-¥ 3 L ¥ (672pxg/unit/h), TF N X
¥ (55.7pxg/unit/h), n-~F4% > (544pg/unit/h) »°
MR OB EEw & LTl g i, b
Oz, FarER) 2= a3 YEHTICED2710-H 1) A
FNVRFA Y (256pg bV VAN R /unit/h), 7 VT
A1 (200pg M VT UMY R /unit/h), Yy aNRYF v
(110pg M v Y MY /unit/h), 47-F X F NV 59
v (110gg MV MY 5 /unit/h), ~NFH7H > (105
pg MV UMY E/unit/h), XU ¥ 57T v (8ug v
T UMY & /unit/h), v TFHh Y (60pg bV Y
#/unit/h) KO24-T X F AT H v Blugh x>
AHM 3 /unit/h) ASEEMICIFE S 7.

Wik GRED Y - PBE) (ID# 7): AF L~ (1464 g/

unit/h) SHERREGEE OBmWLEW & LTRilish
2. IRSOMIZ, FarERY - a UIRIFICE ) v
ryua~y ¥y (18lpg M VI VA% & /unit/h) 23 5%
FZ e S sz,

HAA M—7 (ID# 8) : BH 7 HUHH B % 7= 3 i )
ERAGWHIIMM I N o7z, TR ) 2a—v 3
VIERTICE D13 YT FANTE Y (62pg NV U H
A /unit/h) 2YEERICREE S 7z,

FTA7 by 7HPC ID#9) - 7+ b ¥ (1737ug/
unit/h), m- p-¥ ¥ L ¥ (1005xg/unit/h), AF L ~»
(644pg/unit/h), 7=/ —N (57.6pg/unit/h) ASIHLEL
MIRCHGEEE Db E & L TRl Sz,

T 1re ID#10):1-7% /=), tVvLy, 7=
) —=VD3WEID TEHVIRETHRIES N 00,
ERFEHO LR G & LT250 ng) MR 72720,
R e BT EECH - 72, MRS 0 KL 2 3 H R
L7z L CTVOCE LCHllE LR, 7avR) a—
Ya I EDEEEE T v (B15ug bV YR/
unit/h), ¥ Z7u~FH v (38pg MV VA NE/
unit/h), Mz ¥ (197pg F VT Y HY4E /unit/h),
1-7% 7=V (110pg b VT Y45 /unit/h), 7 =
J = (83pg MVT YR/ unit/h) Y EICFE
Iz,

F—5 44 (ID# 11) : AF L ¥ (895xg/unit/h),
7t b+~ (546pxg/unit/h), 7 =/ —)V (475p,g/unit/h)
PHBBEEE O LE & LTl Shi.

W E DR SN 72K VOCHOREEE 2 12, 7
< — 7 HHMOBENEMET LV (HH174 m°, #5305
Bl/hOENEHELZETIV) ZHWTENZERA~D
BT (RS 2Pl L. ZofEx
Table 31Z/R L7-.

TR E B R DOTULE Y TR A SR E NS b
VI U HENEETREHE (2602g/m®) DFI10%, T —
T BT hOMEEINEFT LY (o-FT VY, m-F
LY RUp-F YLy ORAIE LT) BENBREREHME
(870p2g/m*) D5 9%, BHBEIREE DGR A & Mk S h
BAF L U DENRERSHME (2200g/m®) DFI16% 12
BT 2REOEM AT X T RN D 5 2 L AUR
ISz, WD W CEBOMHR 2 e L7z KRE
(FHBEBTEIRAE) CTHERL 2F R TIEAF L v DA
BEIBBEIRRED47% F THAT 2 b D00, HENEETRET
IR T 2 HARIIMAE L TR 8% TH D, HNZEX
HORF L VB LT ASE S 215G & 7 5 1l /g
MDD EEZOND., S5, BREOWEHM I L
THBREWE, FarvR)a—va VEITICE - T,
PR, FFEBEMNOREOGHEN S D v 70
NRYF Y OWMHDTER SN2 TH D (o xZ
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Table 3 The increment of VOC concentrations in indoor environment estimated by its emission rate

Estimated VOC Increment (pg/m®)

ID# 1

ID# 2

ID# 3

ID# 4

ID# 5

ID# 6

ID# 7

ID# 8

ID# 9

ID# 10

Acetone

82

4.8

14

48

105

15

19

20.0

1.2

2-Propanol

149

Methyl acetate

149

44

1.2

1.1

39

Dichloromethane

24

2-Methylpentane

1.7

Methylethylketone

0.3

1.3

1.3

1.0

24

29

04

0.6

0.3

3-Methylpentane

Ethyl acetate

1.5

n-Hexane

6.3

Chloroform

24-Dimethylpentane/Methylcyclopentane

Methylcyclopentane/24-Dimethylpentane

0.6

1,1,1-Trichloroethane

1-Butanol

5.7

187

1.9

0.9

3.0

1.0

2.1

3.7

OR

0.8

Benzene

1-Methoxy-2-propanol

3.1

08

0.3

Carbon tetrachlonde

Cyclohexane

2-Methylhexane

3-Methylhexane

Trichloroethylene

2.24-Trimethylpentane

n-Heptane

Methylisobutylketone

0.7

1.9

35

Methylcyciohenane

Isobutyl acetate

0.1

Toluene* (260xg/m®)

2.2

18

34

31

26.5

1.0

0.3

14

OR

35

1,4-dimethylcyclohexane

Butyl acetate

9.6

95

124

0.3

28

n-Octane

Tetrachloroethylene

Ethylbenzene* (3800.g/m®)

0.2

48

55

0.6

04

64

1.1

46

0.6

0.3

m-, p-Xylene* (870..g/m”)

20

27.2

63.3

26

1.0

11.6

1.6

2-Methyloctane

338

0.6

3-Methyloctane

Styrene* (220g/m’)

0.3

05

04

1.6

14

354

16.8

74

04

103

o-Xylene* (870ug/m?)

5.7

133

0.3

05

04

0.3

0.3

n-Nonane

Isopropylbenzene

0.3

0.1

3,5-Dimethyloctane

a-Pinene

0.3

09

0.6

04

09

n-Propylbenzene

09

(+/-)-Camphene

Phenol

0.3

3.3

5.0

0.8

05

1.6

1.0

1.8

6.6

OR

5.5

1,3,5-Trimethybenzene

1.0

0.2

2-Methylnonane

alpha-Methylstyrene

0.3

2-Ethyltoluene

0.2

0.8

B-Pinene

2-Pentylfuran

0.2

0.3

1,24-Trimethylbenzene

1.3

338

0.7

0.2

0.1

n-Decane

1,4-Dichlorobenzene

0.9

2.3

0.7

6.0

0.7

3-Carene

1,2,3-Trimethylbenzene

0.3

0.3

0.1

Limonene

1-Methyl-3-propylbenexzene

n-Butylbenzene

0.1

n-Undecane

0.2

0.6

1,2,45-Tetramethylbenzene

0.6

1,35-Trichlorobenzene

Camphor

Naphthalene

1.5

0.1

n-Dodecane

0.6

0.7

n-Tridecane

n-Tetradecane

13

20

0.3

20

n-Pentadecane

0.2

1.2

TXIB

n-Hexadecane

2.8

05

28

0.6

04

0.6

L ENIREREMEAVRE SN TV AW (RN O

OR : sE AP
ZEA BT R AR

FENIEEERSHE, Y Xylene& LT)




KRR ORERE D O OFIMARICEY ORI § 1% 77

NEN110,g VT > MY /unit/h, 131xg M VT U
Wi /unit/h). S AUSEERE IS SR REE o 2 v
Ta LIS Ty ruRY ¥ UM ESsaKlE LCTH
WHENDOHLILERMLIRETHLEEZ LN,
HESEF WS IS S0 s 2 v 7 a v REFSaH o B i)
DI E 2 CENBREANOAM RS AT 5 LEND
5.

KA CTHINERE L2 btaWo) b EdR Lz v
Y, F VLY ROAF LY DS ENIREREHEAEE
ENTVEYWEELT, ZTFARVEYEHIFOEND
A%, AR B O TIIF IS ERE IR S iR
HOHNT, Kb EOEEEZ R LR G - EE
% LBBE) THREPNRERSHE (38004g/m®) @ 1%L
TTHot.

FAZ by FTRPCH S DOVOCHREIZE LTI,
() EFERBAN RS (JEITA) ICX2HEWNE
HARILELT, My, ¥3 VLV, 14Y 70
OXRYE¥Y, TFIVRVEY, AF L IIREMEDRE
ENTwb (£ #1130, 435, 120, 1900, 110xg/
unit/h). ARFAETERH L 72 BEGRER O # 51X JEITA
DORBFE L TR LR TWBE L 0D, RO 5WHIZO
WCIXJEITARSHE 2 G 72 TR A o /e 7272
L, TVOCE L CEPfili L 72854, & oMk 131524
pg/unit/h& BWEZ R L TEB Y, 14404g/unit/h DK
T LEE L S ICENEREICZBIT A EE LR TVOCAR
ThrHESZ L), &5, A by FRMPCIZH L
TR7FTaAvyRY) 2= a VFTCHES N ALEY oLt
BPETOMAEOTTROMNMEL ZoTHED, )
a—MLEW L E Z SN B REEWE OB b
LHBSBOMEREESZ 50D Lk,

4. £¢&8

ARFETIIRER WL 2 EHNERANOLFWE DA
fif 2o T 5 HTRE S mH, HEL#mb5amH,
105 E O KBIFREEFH oW CiGRER 2 ERi L,
B BB DOTOLEW L O TVOCIZ D W THIE % 1T -
7o, ZTORERE, MBHE RS ROIEW TIZELMA S
HEha MV oD ENRERRSHME (260xg/m®) DR
10%, BBEREBOWERED?SHESND AF L V8N
TEEEIREHE (220g/m®) DFI16% 1M M T B iEE DA
W& &R STWREEAH 5 2 LA RS 7z,

F 72, KGO OFBUARILEY DR EZ TVOC
& U CRARIIZE-I L 7245 - Tk, RE2SOTVOCKHK
HESEBWERDSHO SNz, ITHY 77— 5D
B2 b H <, TVOCH & HEMED 2 f50. Lo &
Fl&ERITRMEIVR SN, 8N - Ty v AHh

5HHWTVOCOBHAFRD b, ZNLENDKIREE
B FIMEIR TVOCH & HE-MED138%, 98% Tdh - 7-.
TAZ by THPCR WM T L ENDS S B FEW
TVOCOBHAFED 5T S 5 i BEHE 1 &
NEN44%, 41%TH Y, L DIZHEHNREICHBIT L EH
ZTVOCHMIRE 2 V135 Z LAVRE N,

HEF

KWF7E% TS 5124720 TS F L72E A7)
B IR AT R AR B A E R R - Skl
RIE IS D FRICIE#H 2 L E 5.

SEH

1) Safety Control of Sick House Syndrome (Indoor
Air Pollution) inistry of Health, Labour and
Welfare (http://www.mhlw.go.ip/new-info/
kobetu/seikatu/kagaku/)

2) Shick house countermeasure based on Standards

Law : Ministry of Land, Infrastructure, Transport
and Tourism (http://www.mlit.go.jp/jutakukentiku/
build/sickhouse.html)

3) Hideto Jinno et al, :Study on Evaluating method of
Volatile Organic Compounds (VOCs) Emitted
from Household Products. Health and Labor
Science Research Grants, Research Project on
Risk of Chemicals, Research Report (2006).






