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Abstract

This paper introduces a basic study on how to improve the volatile organic compound (VOC) adsorption
performance of charcoals made from natural cypress wood and plywood. The study investigated the influence
of carbonization temperature and the type of VOC on the adsorption capacity of charcoal for VOCs, typical
indoor air pollutants. Single and multi-component mixtures of VOCs and charcoal were put into a 3L glass
container. VOC concentrations were monitored by gas chromatography/mass spectrometry (GC/MS). VOC
concentrations hardly decreased when charcoal carbonized at 400°C was used. On the other hand, more VOCs
were adsorbed as the carbonization temperatures of the charcoal were increased to 600 °C, 800°C , and 1000°C .
The adsorption amount differed for each type of VOC. It was noticed that the presence of other VOCs influenced
the adsorption amount for single VOCs. Adsorption characteristics of plywood and natural wood charcoals were
similar for the multi-component VOCs mixture.
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Table 1 Analytical conditions of GC/MS

Equipment © QP5000 (Shimadzu)
Column : DB-624 (30m X 025mm ¢ ,1.4 pm)

Carrier gas AL, 528 k Pa
Injection method P A7)y ML A, 100ul
Injector temperature 1 70°C

Column temperature © 50°C (5:min) -20 °C /min, 200 °C (1 min)
ITon source temperature : 230 °C
Detection : SCAN
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Fig. 1 The adsorption results on single VOCs for cypress charcoal carbonized at 1000°C and 400°C
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Fig. 2 The influence of the addition of a solvent (methanol)
on benzene adsorption by cypress charcoal
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Fig. 3 The adsorption results on the mixed VOCs for cypress charcoal carbonized at 1000 C
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Fig4 The adsorption results on the mixed VOCs for charcoal of cypress and plywood.

X ik

1) W%« SALEROWE E 2 olsHEdm, 7Y - 72 )
AT L, p2l (2001) .

2) e FHE, HIIEE - AFM» 5 -E L -KROE
WA RIZT RALEGORE, KM¥EREE 47 (2),
164-170 (2001) .

3) kR, WO R, FIfZ - AFMro#EE LA

B D RN MAZT AL G o2 (55 2 ) RALE

B & AL S O AR RIRE O, AMFS

25 48 (4, 272-279 (2002) .

ARFER, BrEES, AREHE SHEEL NI,

TEEER TS+ AL e AR O WA M e RE A (55 2 )

R OMFLIEE & WA, k3K, 156, 22-28 (1993) .

5) ANRFEHI, FrREwd, AR, ZCERARK, NITIhE,
MR A S LM R R O WS MR (55 3 D
A ¥ (Cryptomeria) B & 'k / ¥ (Chamaecyparis) 25
DOARFEOETE L W, RFE, 160, 247-254 (1993) .

6) e FE WBARFE RILHZ, AXFHro0BEH
K OBEBEICRITTHRRGHORLE, KM¥RE 45
(2 ,171-177 (1999) .

7)) BSIEBEM, BT, EANE, EEEZB, hER

4

~

14

M, FE—R ANHEGE, IDNEF] 0 A F (Cryptomeria
japonica D. Don) # @ AR OFE & 547, HAAL
453K, No.l 53-61 (2000) .

8) TRBEMME © SR 14 4B BEHEY AL AR P90 AR SE s
& [AMREEEW ORI BT 2H1%8], 27 (2004)

9) LEARK, AW AN, EHESE, FF O GRS,
KD BEF P & WAEREORMLR, k%K, 185, 277-284
(1998) .

10) T.Asada, S.Ishihara, T.Yamane, A.Toba, A.Yamada
and K.Oikawa: Science of bamboo charcoal: Study on
carbonizing temperature of bamboo charcoal and removal
capability of harmful gases, J Health Sci., 48 (6) 473-479
(2002) .

11) FrEriE, HEH+ BH B AEZF0E  KERxRA
WHEDFRNLT VT e FRBAE, KRMFERE 46 6),
596-601 (2000) .

12) D.W.Van Osdell, M.K.Owen, L.B. Jaffe: VOC removal at
low contaminant concentrations using granular activated
carbon, Journal of the Air & Waste Management
Association, 46, 883-890 (1996) .





