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A Study on Measurement of VOCs Emitted from Building Materials
with Sportive Extraction Devices

Yukio AOKT*

Consumer Science Research Center, Hyogo Prefectural Institute of Public Health and
Consumer Sciences, 4-2, Minatojima Nakamachi, Chuo-ku, Kobe 650-0046, Japan

The purpose of this research is to evaluate efficiencies of new passive method with sportive extraction devices to
measurement of VOC emitted from building materials. In determination of VOC emission for wallpaper and carpet,
TIC patterns by sportive extraction device method were more similar to ones by small chamber method than ones by
conventional passive method. It produced accuracy improvement on qualitative analysis. Alkanes flux measured by
sportive extraction device method showed a trend to be higher than alkanes emission rate measured by small chamber
method. Coefficient of determination was 0.711-0.908. In the rage less 50pg/m2h of flux and emission rate, regression
line slope and coefficient of determination showed 0.807-0.856 and 0.638-0.772, respectively. Close agreement was
obtained between flux measured by sportive extraction device method and emission rate measured by small chamber

method.
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Fig. 2 SBSE device (eft) and MMSE device (right).
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Table 1 Operation conditions of TD-GCMS.

TD

Instrument PerkinElmer, TurboMatrix650ATD
Primary desorption temp. 250°C

Primary desorption time 10min

Secondary desorption temp.  -20°C /250°C

Secondary desorption time 30min

Trap heating rate 40°C/sec

Injection rate 2.5%

GCMS

Instrument Shimadzu, QP-2010plus

Column Restek, Rxi-1ms, 60m>0.25mm ID, 1.0pm

Oven temp. 35°C(5min)-10°C/min-250°C(5min)
Ton source temp. 230°C

IF temp. 230°C

Carrier gas Helium 29.0psi

Scan range 33-450m/z

Table 2 Operation conditions of ADSEC system.

Temperature RT

Humidity Uncontrolled
Details of samples 165mmx165mm
Cell volume 300ml

Test surface area 0.0049m’
Sampling period 30min, 60min
Number of devices SBSE: 1, MMSE: 3
Analytical method TD-GCMS

Table 3 Details of tested wallpaper and carpet.
Ingredient label
Wallpaper B Polyvinyl chloride resin, Paper, Synthetic resin starch adhesive
Wallpaper E Polyvinyl chloride resin, Acryl resin adhesive
Tile carpet A Polypropylene pile

Table 4 Operation conditions of ADPAC system.
Temperature 28C
Humidity 50%RH
Details of samples 147mmx147mmx2set  (with seal box)
Small chamber volume 20L

Loading factor 22mYm’
Air exchange rate 0.5h
Sampling rate 100ml/min
Sampling volume 1L
Analytical method TD-GCMS
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Fig. 3 Sampling time and peak area for standard samples
at 200ng (above) and at 500ng (below) by using SBSE
device.
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Table 5 Correlation coefficient of calibration curve and
repeatability.

Compound Correlation coefficient, R RSD, %
P SBSE” __ MMSE” __ SBSE __ MMSE
Toluene 0.9994 0.9986 43 69
Ethylbenzene 0.9994 0.9995 4.7 72
m,p-xylene 0.9995 0.9995 52 6.8
o-xylene 0.9993 0.9997 50 7.6
Styrene 0.9986 0.9999 4.7 82
Tetradecane 0.9968 0.9970 119 14.0

a)range: 10-500ng  b) range: 10-200ng  c¢) at 100ng(n=5)
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Fig. 4 Sampling time and peak area for standard samples
at 200ng (above) and at 500ng (below) by using MMSE
device.
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Table 6 Quantitation limit for GC/MS scan mode.

Quantitation ion Quantitation limits (at S/N=10) ng
Compound mz SBSE MMSE
Toluene 91 0.58 0.58
Ethylbenzene 91 045 027
m,p-xylene 91 0.39 0.18
o-xylene 91 0.58 0.39
Styrene 104 1.13 1.67
Tetradecane 57 1.67 1.68
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Fig.5 TIC of wall paper B (above) and tile carpet A (below)
at 1day. Upper, middle and bottom of the figure
corresponds to TIC by SBSE, JIS A1901 and JIS
A1903 method, respectively. 1.Nonane, 2.Decane,
3.Undecane, 4.Dodecane, 5.Tridecane, 6.Tetradecane,
7.Pentadecane, 8. Hexadecane.
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Fig.6 TIC of wall paper B (above) and tile carpet A (below)
at 1day. Upper, middle and bottom of the figure
corresponds to TIC by MMSE, JIS A1901 and JIS
A1903 method, respectively. 1.Nonane, 2.Decane,
3.Undecane, 4.Dodecane, 5.Tridecane, 6.Tetradecane,
7.Pentadecane, 8 Hexadecane.
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Fig. 7 Correlation between emission rate and flux of quantitative
alkanes. Above and below of the figure shows correlation
in case of SBSE and MMSE device, respectively.
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