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Indoor Air Contamination by Formaldehyde and BTX Volatilized
Part 9

Taku ISHIDA™*, Takashi SUGAT**,
Ryuichi TANAKA*** and Hiroshi SEKIGUCHI***

Concentration in the air of formaldehyde and BTX (benzene, toluene, and xylene) were measured in each

room in a newly built residential building. In addition, formaldehyde emissions from various materials were

measured on site by means of a Yanagisawa sensor and a simple chamber sensor(Ishida original). The results were:

1)In each room, the measured concentration didn't exceed the guideline value of the indoor concentration.

2)Examination of the formaldehyde emissions from the interior materials revealed that the all the materials could

be classified as Fyxvs¥evy .

3)Whereas the flooring material shaded by the Low-E double-glazed glass remained F ¥x3¥y class, the floor facing
the ordinary double-glazed glass, which easily transmit solar radiation heat, was degraded to Fy/vx class,

emitting more formaldehyde than F ¥rv¢syy .

Key Words : Formaldehyde, BTX, Yanagisawa Sensor, Simple Chamber Sensor, Formaldehyde Emission, Shadhing
Low-E Double-glazed Glass, Double-glazed Glass

1. FEDHE

®R1icfEEoME, ®2, B ICETONMEILET
MZRT,

P 2145 1 31 H 2
SR
e fLs AT L TR

(1)

x®1 FEOMHE

FEE4 fEE AR 2 T (BUF, KES&FR)
T gt ) U R T B Tk 530 7 1, 545 % 46
W 2009 4 3 H T4

TAE H | 2009 453 H 26 H 12 : 30 ~ 27 H 12 : 30 (24 )
SEPRDL | 2009 4 3 H 26 H 12 : 30 ~ 27 H 12 : 30 (24 )




7,000

MRRAE LAl 5835 (CPR214E9H)

K2 fEEoNnE

11,000 11,000
3,000 500 7.000 7.000 500 3,000 N T.500 800 7,700 T.000 1.000 1.000 3,500

I
§ b b E § REE C RO == 479 D §
] = | ]
= &’ = = Up 3
K =N _H =l : T N
N —& E — £
Z N E2:H 3 B xm oK
#E 2 i ; - E
= = = [
B nt g S 2 1
3,500 ‘ 3,000 750 | 750 |1.000 2,000 1,500 1,500 [500] 3,000 ‘ 4,500
11,000 11,000

a) 2R b) 1

1 oK

(2)




2. RERHER

2.1 BEE
K2 IcENNOEREEZRT. 3HTHOMETH -
72t ®, REDFHEEN 25 CUT o TWw»3,

FOLAT LT E R « BTX OfiFEIC & 5 EN2 505

Z09 (fiH - fi)

koT, BLLTLFE FOEEIZOWTIRAIEZRTT)
WABEDS B B2

B2 =Nt oiiinE (K )

(3)

HE [C] N | HEEL | HEELe-t b | HEE2 | FEE 2 )=t 9}
KME 212 | 18.1 17.7 27.2 19.7
SEEIE 133 | 154 15.7 17.3 15.9
B/ ME 109 | 13.6 14.2 13.6 13.8

— R — T — 1 —)n-—tyb —— FE2 — E¥F2— 0t}

28

27

26

25

24 f—

23 —

— %%

af %0 M~

i L P

w17 v N\ 4

16 | ' =

I —  —

13 \\ — P od

12 N
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00

3A268 3H278
a) M
HXHEE [%]) | SR | PERL | R 1 ey} | PER2 | R 20t y)
e KAE 474 | 597 58.9 42.6 51.0
SEEIE 30.5 | 544 57.2 343 44.2
e/ IME 18.0 | 393 458 22.1 39.6
— R ——EE1 — 1 —H—tyh — EE2 — EE2— 0t}

60

55

50 *

£4 F

@w E

?3!35 E ~

m 30 wa——
25 —F

20 f \MM/

15 L L L L L L L
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00

3H26H 3A278
b) HHRF



— 100 —

2.2 [SHRE

BEE1~6 s8N0 T EMIERREZ RS, HEL
7T (R E 1.2 moEsn%R) &, KL 2B
F1 (RDAHIHERRTED) L 2FoEE 2 (R
E=—L7uxlih) Thh, ZNLIKHLTWE Y
u—¥y R EofmE (HCHO : AV AT LT E
F, BTX Bz: Xv¥yv, Tl: bz, Xy: ¥ L
V) DREERZNEL 2. ke, EEFHEOBENIRE
D¥EEHEIZ, AL LT ILFE FT0.080ppm, hLTv
< 0.070ppm, ¥ L ¥ T0.200ppm THH, ¥
VIRBEDE Z AR,
FNELRIGRIRDEI LA P74 e LT, FEAyEE
PED T EHENREDOHEMET, FLAT7LTE R
0.080ppm Td 5. SEIDFEETIZHRL 2 TOREIT
T25 Clcliifz e hr o7 (B2 a)2H|) oT, #iik
1oz,

£3IZHENLALATNLTE FOBREDEGIEIZIR7Z, W

MR A LA 5835 (CPR214E9H)

TNOHWRETHIREHEZ A 2 2 L3k k) DK
EThot, MBEDOPFTHILTASE, HFRELDD
su—Xy bOHDBRALHZ0IEELSRD, 2BDFR—
VDR TIEEE Low-E EEH 7 A X O ¥ EEIE T 7 A
DFHBEL a0z,

BTX ORED, RA4~6IIRLEED, Iy
IREHEZIBZ 2 2 L 3ot

7, 2HBOFR—LVOBEMORICIE, BAEL2EHL T A
(XEEE A 5 A, B Low-E#EN 5 A) M#EIN
TED, #792%2BHL TELHERKMIICNSD, K
MREDOEDEL - EPFEZoNT, 2D LIk
2 KH D> 6 DAL E OBEER DE O 2 A HA Y 2 )L
(BEE7, HEFRMIE, 2009 4£3 H 26 H17:00 ~
12 :30 @ 19.5 ) I X D BRI 27> 7. Z DFEE,
MSEEE 5 A LA Low-E )84 7 2 D KT 1,
(L E DEEN DI LS T 5 77,

BE1 H& (ZBRTO R —FI1ikiE) (KEE)
HCHO : 0.001ppm (#fi1E# 0.004ppm), Bz :<0.001ppm, TI: 0.001ppm, Xy :<0.001ppm,
SPEIREE ¢+ 13.3 °C, “PHIMHRHREL ¢ 30.5 %

(4)



FAVLTLTE R - BTX OfiifIc k 2 8N%55% 209 (GH - fih) — 101 —

BH2 20, #=1 (K&
HCHO : 0.013ppm (#i1E# 0.029ppm), Bz : 0.016ppm, TI : <0.001ppm, Xy : 0.052ppm,
SEIGHRIE 1 16.4 °C, PR ¢ 54.4 %

EE3 2, HEE1—-—2u—¥y b (KK)
HCHO : 0.014ppm (#fiilE# 0.029ppm), Bz :<0.001ppm, TI: 0.002ppm, Xy : 0.056ppm,
SPIIRIE 1 16,7 °C, ~FMHRHREE : 57.2 %

(5)



— 102 — R Lop . 835 (CPR214F9H)

EH4 2, wE2 (KE)
HCHO : 0.006ppm( #fi1F4 0.015ppm), Bz : 0.066ppm, TI: 0.022ppm, Xy : 0.034ppm,
SPEPIRIE 0 17.3 °C, ~FIIMRHREE © 34.3 %

EES5 2, MEE2—-27u—¥y b (KK)
HCHO : 0.007ppm (#iiE# 0.017ppm), Bz :<0.001ppm, TI: 0.003ppm, Xy : 0.029ppm,
SPERIE ¢ 15.9 °C, PRI  44.2 %

(6)



FLLT7NLTE R - BTX OffiFIC X 2 ENZLAEE 209 (G - 1)

— 103 —

BH6 2/, S—LoK (K&
@G A 2 2 [/#]) HCHO : 0.007ppm, Bz : <0.001ppm, TI: 0.002ppm, Xy : 0.030ppm
W Low-E /@4 < 2 [4AM) HCHO : 0.010ppm, Bz :<0.001ppm, TI: 0.003ppm, Xy :
0.051ppm

i%$wA7w?tFK%%éhfw&wx%~w%®ﬁ%mA%%H$W§%ﬁ05~
R hICBRENTWAED T, HANAED L) ICEENICER A BT LI LT
: 5. ZORENIICZHRAY 7T — & LT }

y 09 QF £F o9 9 S 2SF o9 JF9 S SF SF F PF SF o9 SF LSF SF o9 SF LF SF o9 9 SF SF o9 & 4

K3 FNVL7LTE FORE (K&

fedtE 0.080ppm (100%)
2 (%, PE=E 1 -Je-t 9} 0.029ppm ( 36%)
20, HEE1L 0.029ppm ( 36%)
2 [, E= 2-Jn-t 9} 0.017ppm ( 21%)
20, HFEE?2 0.015ppm ( 19%)
20, A=V ORCEEERET T R) 0.010ppm ( 13%)
2 BE, AR—I VDR GEZL Low-E & 77 2) | 0.007ppm(  9%)
AR 0.004ppm ( 5%)

$H L, <0.001ppm iZ 0.001ppm L 0 D72t 9 5

(7)



— 104 —

(NG I &

T4 Ry U (KE)

%835 (CFR214E9H)

20, E=2 0.066ppm
20, FE1 0.016ppm
ZAs <0.001ppm
2 BE, FEE 1t yh <0.001ppm
2B, PEE 201 ) <0.001ppm
20, A=V OR(EEERE T T Z) <0.001ppm
2 BE, A=V DK GEEL Low-E #8777 A) | <0.001ppm
AH L, <0.001ppm (% 0.001ppm L Y D72 E 3 5.
£5 PLIyolE (K
FadHiE 0.070ppm (100%)
20, TEE2 0.022ppm ( 31%)
2B, FEE 201y} 0.003ppm (  4%)
2B, R—ILOIR CE@ERE T 7 %) 0.003ppm ( 4%)
2B, FEE1-Jn-t 9} 0.002ppm (  3%)
2 BE, AR—/ DR GEE Low-E &5 7 A) | 0.002ppm(  3%)
P4 0.001ppm ( 1%)
20, =1 <0.001ppm (  0%)
AE L, <0.001ppm (X 0.001ppm X D7pn &9 5.
FO6 FL LU OBEE (KK
fadtHiE 0.200ppm (100%)
2B, FEE1 It b 0.056ppm ( 28%)
20, 1F=E1 0.052ppm ( 26%)
2B, R—IV DR CE@ERE T 7 ) 0.051ppm ( 26%)
2 M, TE= 2 0.034ppm ( 17%)
2BE, A= DR GEE\ Low-E#E T 7 A) | 0.030ppm ( 15%)
2B, FEE2-I0-1 ) 0.029ppm ( 15%)
AR <0.001ppm ( 0%)
AL, <0.001ppm i 0.001ppm X 0 D7p &9 5.

(8)




AL TNLTFE R - BTX OfiFIC k 25PNz

23 RILLZ I TE R OBEE

RTICHELVLATILTE ROl & SXsy, R8I
FILAT LT E FOREROMERBREZ AT, Wikt
) 81 & H LTI D B L L

F— (HRYVEY I (K

7T FOiEEZ 2 fEHTeOME L 7.

RIMMRE L %% &,
Z 5703,

AL LTILTF e RO nsiE
WTFND F A e e o HHE (FLAT7 LT E

KT FNVLTLTE PO L S5

ERGES

Z09 (fiH - fi)

— 105 —

Fol#Ens [n g /mh] UT) 2L <Tw3

Z DR,

X5r

AL, 2BDF— LoD RKEZ JIE L T2,
E Low-E #HIEH 7 MK (R8I2 L H 27 °C) 1%
F Yodedede &7z L T 525,
7oEENE A 7 AR (F]R812 X h 31°C) X Fy
Yk (5~20pu g/ mih) thkot,

PREE WL DS B L T

RVAT LT B RO
TR

HRTED DG B

I
oV
o
IR

B

G2

KT D M

P
@%%m

S5ug/mhllF

I QRASAGE @A

AR

o

=

HlFR 72 L

Su
20 u

/i hi
g/mhu—l\_

(013N
A
>t

F Yoy ¥e

AR &

NGV

20 1 g

/i h i
1mug/mhuT

oH |

IDRAGAS

= &

FE | FH |

NI
< |

i 1]
Eal™

120 v g /m hi#d

S | S | S

i
SRS | SRS | S
(B3N
A~
E%
A2

(I3
M~
2
=

S

il AL 1k

&8

BIR & > —

IZEBFNLTILTE FOEEOHIER S (KE)

it

MRl g /0d + h]

K (16 °C), mBE (17 °C), VEEE
(14 °C), AcEE (14 °C), HEE (14
Cl, K 15 C), Ao K7 (17
C), /m—Ey bO KT [15C],
n—+ty hO K7 ORI ()

5 (F ¥ ¥ S e ITHH )
e

%, TEEE 1 et )

K L
(16 CJ,
KM

15 °C), mEE (16 ‘C), VykE
Jt% [15°C), JE (15°C),
(15°C), F7oWM (16C)

2 B,

T2

KIE (16 °C), makE (18 CJ, VGHE

(16 °C), AcEE (15 °C), #EE (16
C), #BE (AY-v4v) (17°C),
w16°Cl, K (H%7=vHY) (20
C), #HUWo K7 (17°C)

, EE 20t yb

KHF (15 °C), FEhE (16 ‘C), Wk
(16 °C), AcEE (15 °C), HiEE (16
C), K (15°C), Kt (15C), K
7 ORM (16 C)

2 I,

=

K CE@ERE 7 2 )
(BE 7D a) M)

(31°C)

5~ 20 (F ¥¥rvlc
i)

PR GEEZA Low-E #8115 AM™") (27
C) (BET7Db) &)

5 (F Yo de (THAY)
LI

1B,

LDK

FH (16 C), mBE [17 C), VBE
sy, Jt’éﬁ‘ (16 °C], JK (16 C],
7S (El‘i'lf;V)fﬁV)) [24 C), 7=
ADTHIEH (16 C), BELRED
B (16 CJ), & (W) FToAM
(24C)

yFv

1,

X F VAT
(££)

BEDBRE (-],
72IER (15°C)

WERHR (15 CJ,

gFv

1,

F v F L VATLE
Cf)

OB (=],
7ZIEAR (147C)

WHER IR (14 CJ,

1 F#,

=

K GEEZA Low-E #2847 2™") (A
LBevfv) 23°C)

¥ 0 Wi, RmBEEZRL,

ﬂJiF_

L7z,

PRI F I (B R

TEINEN
*EIE

9)

PREUERTRL, SK-8700 11) T



— 106 — RS THER 5835 (CFK214F9H)

SALES MANUFACTURE:Nippon Living CO.,LTD.
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