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Abstract

Since the seventies and the oil crisis, energy-saving measures have led to a reduction in the ventilation of room.
The use of synthetic materials which emit various chemical substances had led to an increase in the concentration
of indoor pollutants. “Sick building syndrome (SBS)” and “Sick house syndrome (SHS)” are worldwide problems.
Also, the number of complaints about indoor air pollution caused by VOCs (Volatile organic compound) and
HCHO (Formaldehyde) has increased. It is important that evaluating and understanding emission of indoor air
pollutant from building materials. The object of this study was to evaluate emission test method for flooring such as
wood based flooring, carpet tile, rubber tile, PVC sheet and tile, and to determine emission of TVOC and form-
aldehyde. The quantity of TVOC and carbonyl compounds emission were sampled and measured by Tenax TA and
gas chromatography/mass spectrometry (GC/MSD), 2,4-DNPH cartrige with ozone scrubber and high performance
liquid from flooring. The TVOC concentration emitted from carpet tile was (7.419 mg/m? h) the highest among 5
groups of test materials. In wood based flooring and PVC tile, the emitted concentration of toluene was high. And
the dodecane emission was highest in carpet. The concentration of TVOC decreased by an increase in emission test
period. After 7 days, the concentration of TVOC from floorings were about 50% below of the concentration at the
first day.

TVOC emission from wood based flooring, carpet tile, rubber tile, PVC sheet and tile were decreased in 28 days

and remained steady after about 15 days. The concentration of formaldehyde emission from floorings showed
extremely low.
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Table 1. Building materials for emission test.

Emission test period

No. Floorings

7 days 28 days
1 Wood based 17 3
2 PVC 49 3
3 Rubber 17 2
4 Carpet i2 2
95 10

Total floorings
105
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Fig. 1. Schematic diagram of emission chamber system.
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Table 2. Operating conditions of thermal desorber, GC/MSD and HPLC.

Fust Fedstls 54 4l

Thermal desorber

Parameter Condition Parameter Condition
Instrument Shmadzu, TD-20, Japan Trap high temp. 280°C
Desoption time 15min Trap packing Tenax-TA
Desoption temp. 280°C Valve temperature 250°C
Trap cooling temp. -20°C Transter line temp. 250°C
GC/MSD
Parameter Condition Parameter Condition
GC instrument Shimadzu, GC-2010, Japan Detector type EI (Quadropole), 70eV
GC/MS instrument Shimadzu, GCMS-QP2010plus Japan Mass range 35~350 amu
GC column VB-1 (0.25 mm, 60 m, 1.0 um) Initial temp. 40°C (4 min)
Column flow 1.5 mL/min Oven temp. rate 1 4°C/min (40~230°C)
Split ratio 10:1 Oven temp. rate 2 20°C/min (230 ~280°C)
MS source temp. 200°C Final temp. 280°C (10 min)
HPLC
Parameter Condition Parameter Condition

HPLC instrument Waters Alliance 2695, U.S.A

Detector Waters 2487 Dual absorbance
Column C18 (150 mm X 4.6 mm X 3.5 um)
Mobile phase Acetonirile (A) / Water (B)

Gradient elution

0~ 3 min: 60/40

3~8 min : 80/20
8~ 10 min : 100/0
10~20 min : 60/40

Table 3. Recovery of thermal desorber for VOCs.

Compounds Chamber recovery (%) TD recovery (%) R.T. RSD (%) R.F MDL
Benzene 130.0 924 <0.1 0.10 2.75ng
Toluene 103.7 1133 <0.1 0.11 0.86ng
Ethylbenzene 95.6 120.2 <0.1 0.10 1.06ng
m,p-Xylene 93.5 105.2 <0.1 0.11 1.89ng
Styrene 89.6 105.3 <0.1 0.14 1.1l ng
n-Dodecane 86.8 111.1 <0.1 0.11 1.06 ng
Formaldehyde 104.9 - 0.5 1.8 0.0013 pg/mL
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Fig. 2. Distribution of TVOC from each group of floor-
ings.
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Fig. 3. Comparison of TVOC concentration from floor-
ings.
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Fig. 4. Component ratio of TVOC emitted from flooring.
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