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Abstract

As the concerns about indoor air quality (IAQ) increase in recent years, lots of research works are under way to
investigate the influence of volatile organic compounds (VOCs) emitted from building products on the IAQ. One of
the regulations for the IAQ is the level of total VOCs (TVOCs) from building products, assuming that the TVOCs
are suspected to cause many health problems such as skin irritation, asthma, and allergy. However, the presence of
biogenic VOCs, or natural VOCs (NVOCs) is believed to be beneficial to human health. Therefore, this study
attempted to investigate chemical species and the NVOCs compositions of solid lumbers from different wood
species. It was found that major VOC components were monoterpenes such as o-pinene, B-pinene, d-limonene,
camphene, O-terpinene, y-terpinene, etc.
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Fig. 1. Sampling train for VOC emission rate determinations.
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Fig. 2. Total VOC emissions from different wood spec-
ies.

Table 1. Operation conditions of the GC/MSD for NVOC
analysis.

GC (Perkin Elmer Clarus 500) condition

Column Capillary DB-1(50.0 m X 320 um X 5.0 um)
Temp rate Hold
initial 50°C - -
Oven condition  rampl 100°C 5°C/min  20min
ramp2 150°C 3°C/min  5min

ramp3 200°C 6°C/min

Carrier 1.5 mL/min for He

MSD (Perkin Elmer Clarus 500) condition

EL condition 70eV
Source 230°C

343k (capillary DB-1, 50.0 m X 320 pm X 5.0 ptm) o]
A0 GOMSDe 3t BHzAL = 1o 2
Vel glew, 54 24o] ol A4 oz AW
NRe) 24 FUEs WF 20% oz et A
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Table 2. Total VOC and monoterpene emissions from different wood species.

Wood species TVOC o-pinene camphene f-pinene o-terpinene d-limonene  J-terpinene
P (ug/m*hr)  (ug/mhr) (pg/m*hr)  (ug/m’-hr) (ng/m*hr)  (ug/m*hr)  (pg/m*hr)
Red pine 1,267 565 54 192 4.0 100 22
Japanese larch 173 94 29 53.4 1.2 10.2 0.5
Yellow poplar 91 23 0.7 4.0 04 1.2 0.2
Japanese cedar 23 1.1 0.3 0.2 0.3 0.3 0.1
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Fig. 3. GC/MS Chromatograms of NVOCs emitted from different wood species.
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Fig. 4. Monoterpene emissions from different wood species.
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Fig. 5. Compositions of natural VOCs from different wood species.
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Fig. 6. Ratio of AVOC emissions and NVOC emissions
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