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Measurement of Formaldehyde Emission
from Wood Furniture by Large Chamber Method

Masaki SUZUKI Nobuhiro ASAKURA Makoto [SHII

The formaldehyde emission from wood furniture have large influence upon indoor air quality. In this
study, a simple large scale chamber was developed for measuring chemical emission from actual-sized
furniture. Mass transfer coefficient and sink rate were examined. Formaldehyde emission from five
wood products were measured by both large chamber and 20 L small chamber at same n/L condition.
The results gave consistent formaldehyde concentration between both chambers. Air stirring in large
chamber increased formaldehyde emission from bookshelf-shaped specimen, although it did not effect
emission from flat-formed specimen. Formaldehyde emission from wooden furniture was measured by
the large chamber. Most of newly made furniture gave comparatively low emission. Some of school
furniture considered to be made approximately 10 years ago showed high emission.
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Fig. 1. The large chamber.
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Measurement of Formaldehyde Emission from Wood Furniture by Large Chamber Method
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Fig. 2. Schematic diagram of the large chamber.
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Fig. 3. Specimen placement in the large chamber.
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Table 1. Analysis conditions for carbonyls.

VIR N B
Column Shiseido Capcell pak C18 UG80
¢ 4.6 x 250 mm
e
Y IRTAN YM)E 4 Ooc
Column temperature
BEH 7 F=hKU K (60 : 40)
Eluent Acetonitrile : Water
vk 1.0 mL/min
Flow rate
v A B-
AR 20uL
Injection volume
R R 360 nm
Detector wavelength
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Table 2. Wood materials measured in comparison
between large and small chamber methods.
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A1
3 4 0.54
Shina plywood 1
a2
3 6 0.54
Shina plywood 2
T A
HEES T 2 5 11 0.57
Construction plywood
— N
7 8= 2T Bl 3 12 0.37
Lumber-cored plywood
MDF 15 0.66
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Table 3. n/L conditions for chamber comparison.
HoiEfg | #AEE | REHART R n/L
Emission area| Ventilation | Loading factor
n L
(m?) (h" (m’/m?) (m/h)
0.77 0.3 0.29 1.04
1.54 0.3 0.58 0.52
3.51 0.3 1.32 0.23
5.44 0.3 2.05 0.15
5.44 0.5 2.05 0.24
5.44 0.4 2.05 0.20
5.44 0.2 2.05 0.10
5.44 0.1 2.05 0.05
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Measurement of Formaldehyde Emission from Wood Furniture by Large Chamber Method
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Table 4. Furniture measured.

AR SRS ERAyzEE 5 Fif At T AT AL O
Sample No. Classification of Material of major part Remarks Surface area| Area specific
specimen loading factor
(m®) (m*/m’)
1 5 THE T AR - IR W » 05
Part of bed Lumber-cored plywood, hardwood Just finished ) )
) [[EEI:N 7 VM WER1r ARE 12 0.4
Chest Walnut Finished 1 month before ) )
; 53 DM ORI - AR RO - WA, - -
Chair Curved laminated wood (n/a), artificial leather Unknown, imported
. F=A R R—=F 4 7 LR— I + MDF (Fo % %) WIFR T 27 0
Chest Particleboard, MDF Finished a few weeks before ) )
: FRT WO IR BT % B ] ” o
School chair Shaped plywood Finished a few weeks before ) )
. SR W B R BT % B ] o .
School desk Shaped plywood Finished a few weeks before ) )
; RE—~y F [S 3 RES WA - i
Baby bed Hardwood, plywood A few months after purchase ) )
vy FATEH - MDF (RH7) WEAEr A - @A
8 Wagon Tropic hardwood, MDF (n/a) A few months after purchase, 1.9 0.7
imported
5 TR S R o o
Chest Lumber-cored plywood Finished a few weeks before ) )
" F=RF 3 B Bl ) oo -
Chest Plywood Finished a few weeks before
» F=F IR - A B Bl ) o s
Chest Hardwood, plywood Finished a few weeks before
12 F—=T4F T N A LT ER RUEHEOE R 32 31
Audio rack Honeycomb-cored plywood Finished a few weeks before
" F=A R IEIRIH - 2R B Bl ) - )
Chest Hardwood, plywood Finished a few weeks before
2 (330 =7 1 I A F WEER - LFA0% | o, »
Cupboard Particleboard Just finished, half part
s FERAWVT aRR () T 16 & F—TRk 0.7 03
School chair Shaped plywood (n/a) Unknown, same form as 16
16 FEAWT Bgat (RH) 19954 LA A 07 03
School chair Shaped plywood (n/a) Purchased in 1995
17 FEAWT et (RH) - & 17 A 0.4 02
School chair Shaped plywood (n/a), steel tube Unknown
" FR T WA R PR 0% 03
School chair Shaped plywood (n/a) Unknown

1) FHICRER O IR WOAREMBHEF Sevedede,
Note) Wood materials without grading are F v v v¢ ¥¢ grade. (n/a): Formaldehyde emission was not available
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Table 5. Sampling conditions for furniture.

=
mEE SUPELCO S10L
Sampling tube
AT LAT TN ATERS WAT054420
Ozone scrubber
AR IE [ .
. . 30 min
Sampling time
EHE S n=0.5 30L
Sampling n =0.25 30L
volume n=0 SL
B E SR n =05 1000 mL / min
Sampling n =0.25 1000 mL / min
flow rate n=0 167 mL / min
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Table 6. Mass transfer coefficient of the large chamber.
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Table 7. Recovery of the large chamber.

RRFER] T | ZFRE | Fvo | 7o~ | DREET TBE EIRES
N PUEXHEEE | H P AR Concentration Recovery
Form of | Stirring | Filter paper | Specific humidity| Specific humidity | Mass transfer (ug/m’) (%)
specimen temperature | on chamber inlet | on chamber outlet] coefficient HA A HES
©) (kg/kg’) (kg/kg’) (m/h) Inlet Outlet
=L 1 502 495 99
253 0.0032 0.0154 4.8
RATTIN gff 2 168 161 96
Panel U] S
259 0.0030 0.0175 7.8
On Average %8
DEPMEITK 4m/h TH 2 Z L s 12, SERROR 2= 500
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Fig. 4. Relationship of emission factors between
small and large chambers.
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Tabel 8. Formaldehyde emissions from furniture.

FOR n/L~00512HFEHHEERILLTILT
E REGEE

Table 9. Estimated emission factors at n/L, = 0.05

YR SR n =0.5T DIRBORE

FHE Concentration Emission factor at n = 0.5

Specimen (ug/m’)

No. Ny HACEE | AR
779K b= H1= Y
Background n=05{n =025 n=0 Area specific| Unit specific

(ug/unit-h) | (ug/m’-h)
1 2 71 84 172 94 46
2 2 4 7 77 5 4
3 Tr. 53 79 252 71 -
4 2 81 107 192 108 40
5 Tr. 5 13 97 7 7
6 8 12 21 201 17 9
7 3 26 28 71 35 13
8 2 353 441 1328 470 249
9 5 22 26 43 30 6
10 7 96 101 129 127 13
11 6 83 94 142 110 18
12 5 38 44 188 51 6
13 5 4 3 10 5 <1
14 7 42 46 76 56 8
15 4 283 446 5500 376 508
16 8 201 321 3708 267 361
17 9 21 38 326 28 73
18 6 14 20 173 19 24

Tr: @R IR (1.5pg/m®, 30L flifERE) DLF
Tr: Less than lower limit of determination (I.SHg/m3 at 30 L sample
volume)
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Measurement of Formaldehyde Emission from Wood Furniture by Large Chamber Method
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