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Measurement of Aldehydes and Volatile Organic Compounds (VOCs)

Emitted from Living Room Furniture
Yukio AOKI*

Consumer Science Research Center, Hyogo Prefectural Institute of Public Health and Consumer

Sciences, 4-2, Minatojima Nakamachi, Chuo-ku, Kobe 650-0046, Japan

Chemical compounds emitted from living room furniture were analyzed by chamber method in order to estimate the
influence on indoor air quality. Concentration increment effect of aldehydes and VOCs by setting furniture in the room
were calculated by similar method to Denmark model, with a six-mat room of 24m?3 and air exchange rate of 0.5/h.
Concentration increment of formaldehyde would be 3.23%~11.52% to 100pg/m?3 of the guideline value of the Ministry of
Health, Labor and Welfare. Concentration increment of TVOC would be 0.75%~33.76% to 400pg/m? of the provisional
target value. According to emission rate trend, living room furniture kept 80.5%~95.4% of initial formaldehyde emission
rate at 7 day, and kept 28.5%~85.4% of initial TVOC emission rate at 7 day, respectively. Reduction of chemical

compounds emitted from living room furniture would need more than 1 week. Aldehydes and VOCs emitted from

furniture would impact negatively on indoor air quality.
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Table 1 Details of tested furniture
Fur. A Fur. B Fur. C Fur. D
Type Color box (collapsible) Chest TV board (collapsible) TV board (collapsible)
Length (cm) 41.5Wx29Dx88H 40Wx33Dx80H 85.8Wx41Dx45.9H 90Wx40Dx41.5H
Volume (L) 10591 105.60 161.46 149.40
Surface area (m?) 2.550 1.868 1.799

1.432

[

Exterior view
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Loading factor (m*/m?) 0.212 0.211 0.323 0.299
Loading factor (m%m?®) 5.099 2.864 3.735 3.598
Material Decorated particle board ~ Natural board coated with lacquer ~ Decorated particle board Decorated particle board
Country of manufacture China Vietnam Vietnam China

Table 2 Operation conditions of HPL.C and TD-GCMS

HPLC TD GCMS
Instrument Hitachi, L-2000Series Instrument PE,TM650ATD  Instrument Shimadzu, QP-2010plus
Column GLS, Is. ODS3,5um, 4.6x150mm  Primary desorption temp. 300°C Column Supelco, Equity-1, 60mx0.25mm ID, 1.0pm
Oven temp. 40°C Primary desorption time 10min Oven temp. 35°C(4min)-5°C/min-100°C-10°C/min-280°C(10min)
Wavelemgth 360nm Secondary desorption temp.  -20°C /300°C Ion source temp.  230°C
Mobile Phase Acetonitrile : water 60 : 40 Secondary desorption time 45min IF temp. 250°C
Flow rate 1.0ml/min Trap heating rate 40°C/sec Carrier gas Helium 1.0ml/min
Injection volume ~ 20pul Injection rate 10% Scan range 33-400m/z
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Fig. 1 Characteristics of emission rate of aldehydes.
(© and (d) represent (a) and (b) normalized by
emission rate at 1 day , respectively.

Table 3 Increment of aldehydes concentration in a six-mat

room. [n=0.5/h]
Formaldehyde acetaldehyde

at 1day at 7day at 1day at 7day

pe/m’ pe/m’ pe/m’ pe/m’

FurA 11.40 10.42 1.07 0.75
FurB 11.52 9.27 1.01 0.66
Fur.C 8.18 6.89 1.59 0.79
Fur.D 3.23 3.09 3.59 2.34
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Fig.2 Characteristics of emission rate of TVOC.
(b) represents (a) normalized by emission rate at 1 day.

Table 4 Increment of TVOC concentration in a six-mat

room. [n=0.5/h]
at lday [ug/m’] at7day [ug/m’]
FurA 3.01 0.86
FurB 63.15 53.90
Fur.C 89.55 38.01
FurD 135.03 86.30
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Table 5 Example of emission rate of quantitated VOCs at

1 day.
FurA FurB Fur.C Fur.D
pg/(unit-h)

Aromatic hydrocarbons

3-Ethyltoluene 0.06 10.98 0.10 7.77
2-Ethyltoluene 0.04 9.68 0.06 4.60
1,3,5-Trimethylbenzene 0.03 8.23 0.05 529
1,2,4-Trimethylbenzene 0.18 84.72 0.27 19.30
1,2,3-Trimethylbenzene 0.05 19.88 0.11 8.93
Aliphatic hydrocarbons

Decane 0.18 0.33 0.25 30.12
Dodecane 0.65 2.15 0.74 11.93
Alcohol

1-Butanol 1.17 2229 442 316.33
Ketone

Methyl isobutyl ketone 0.14 945 0.15 17.88
Ester

Ethylacetate 0.83 8.68 1.22 34.59
Butylacetate 0.50 3222 0.56 407.87
(guideline compounds)

Toluene 1.06 38.25 153.68 209.57
Ethylbenzene 0.17 22.08 0.35 128.23
Xylene 0.28 35.15 0.54 488.38
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