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Abstract

Formaldehyde and volatile organic compounds (VOCs), which emit from building materials (such as wall materials,
ceiling materials, floor materials and adhesive agents) in houses or buildings, are suspected to be toxic to humans.
The objectives of our study are to collect time series data of the indoor concentrations of formaldehyde and VOCs in
a newly-built brick house and to compare the spot sampling and analytical methods (VOCs: TenaxTA-GC/MS:
formaldehyde: XPoSure-HPLC) and a multi-gas-monitor method. Our newly-built house has a natural air circulation
system with a brick exterior surface, and was not treated with bake-out. The basic structural building materials and
adhesive agents used in the house contain no formaldehyde. However, the materials that are typically available on
the market were used for the walls (10 items), ceilings (10 items) and the floors (2 items). The survey of indoor air
quality was conducted from June 1998 until December 1998. The results obtained in the spot sampling and analytical
methods shewed that the concentrations of indoor formaldehyde and total-VOCs (the values converted to toluene-
equivalent concentration) reached 0.171 . g/m* (0.141 ppm) and 5,830 . g/m’, respectively, right after the interior
wood finishing work was done. The concentrations of both formaldehyde and VOCs decreased with time
approximately to the initial level in five months after the finishing woodwork. Two months after the finishing
woodwork was done, the indoor formaldehyde and total-VOCs concentrations were monitored for 24 hours with a
closed condition following a ventilation with windows and doors opened. The 24-hour monitoring data confirmed that
formaldehyde and VOCs were still emitted from the interior surface. The statistically significant positive correlation
was examined between the values of formaldehyde and total-VOCs obtained by the spot sampling and analytical
methods and those by the multi-gas-monitor.
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Fig.1. The floor plan of the newly-built brick house (SHR: Shower room).

46



EH (2 BEOBEEHOFERSIE, (1) B - BE
eI nvyar-K (2) T2UNTT v
Z - HEEBHR) X, RV LAT VT FEET VMY
OYTH L, LaL, NEDIEHEOBEN, 10fEH
KHAM B L O 2 HHEOKRM I — RO K& EE L gD
HEOWHIER SN, T2, HLVESNS X UFHE
O R BB O HROW I A Sz, MNEFEEB L
UFHEFHOM AL, 19984F 6 H THICH T L7z, 20
HEEEIL, PRBRAOKLEFET, BEEEL
HW7zm#ic L 28z ~xA4 77 VEB I b
PoltbDTHA, BT (1998F 6 H) %D 6 » AM
EEOAREIERDT, 10Ed7)FYIHEHTE
Freolml D FARE DIRFE - IRE L LOREOILA Y D&
DT, FOBE, —BWIIFT7TBIUOBEZBEMKL 2,

22 FRIVLTNLTE FELVVOCs BIEH*

HE LRV AT IVFR KB XU VOCs i,
FWE 1 HELEE L 72 IREBRICIT - 720 SRR
HEMEE, BE3WME, BEHozhenEE g,
BIUBHORLEDHZ G EH 1T m & L,

ANVLTATFe FBLUVOCs BlIEE, 2Ky M
L L THEEORIE ICHE LS TOI L TiTo 720
ARy MUEOHESEB L UMNELE - GC/MS 5
MHEOER % Fig. 21278 L7, ALVAT LT

Sampling method

XPoSURE
1.0 L/min, 10 min.

—>
TenaxTA RN
0.5 L/min, 10 min.

Volume
integrator,

WINBEF SR Vol.3 No.l o [2000]

Fix XPoSure (74 —% — X##d) CTH% L, HPLC

(B 7B L 6000 ; # 9 & © CapcellPAKCI8 SG120
150mm (Shiseido #t#) | BEHH : 7 b= b VUV~
AK=1,1 (H##0.8ml/min) ; BIEHKE : 360nm ;
FEAE 10u41) THHL, VOCs Id TenaxTA &
(V=T f o 28 THEL, MEANEEE
8=« 7 K+ 7 7 (CHROMPACK #H# CP4020)
-GC/MS (HP #1:#26890/MSD: 5 % phenyl-methyisilicone
# 5 4 50C —10C/min —250C, AF ¥ v E—F)
THHT L7, Bl - SR EEWE CGRRbR) &t
BLTIT>7. &8, h—=%LVOCsEEIL, 70<
NPT LETE=ZE LTRIRENENFLOYE
I22WT, M IyOEEYE LI L THE L8
xRt LTk, b, Bilofleid, Haok
BAFHET 2 7201217, BAB L UNAZ IZIZFEE
GNIHRELS B W IFHIE L 72,

T 70, 24RO AR T ME T 5720, Hifkm
RBENTRE G NEEINVFARAEZSY (T 2—L
Voo 7ML FHAEZF1302) FH W,
k= %V VOCs HIFERFI21E, MLV gL L TRE
THEICHEL, KEEIVFHTAEZSIE, 7
ABHBEVEERTERLRRBRNICHLZ®, 221
O % WDy 2B 2 L BWERNE O A AMKRIC &
DRSNS, FRICE > TRELEEL, 20

Analytical method
(thermal desorption-GC/MS )

Cold-trap
and thermal-
desoption

Furnace

MS

GC U

Liquid
nitrogen

Fig. 2. Skeletal diagram of the spot sampling methods of formaldehyde and VOCs and the analytical

method of VOCs.
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