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Abstract

This study was designed to investigate the effect of plant as a botanical air purification on the
indoor pollution by formaldehyde. Three indoor plants such as Dracaena marhginata
Spathiphyllum and Dracaena reflexa, were placed in the artificially contaminated reactor under

laboratory condition. Both plant and soil effects on removal of formaldehyde from contaminated

indoor air were observed. Reductions in the formaldehyde levels appeared to have been
associated with soil medium factors as well as plant factors. The effect of soil on formaldehyde
reduction was high in the early stage of the experiment and the results suggest that sorption
could be more important factor than microbial degradation in the initial dissipation of
contaminants in the soil. It was suggested that the effect of plant on formaldehyde reduction
might be related to the plant species, total leaf surface area of plant, degree of contribution of soil
medium, and exposed concentration level. The results of this study showed that air purification
using plants is an effective means of reduction on indoor formaldehyde level, though, utilization
of soil media with high sorption capacity and/or supplementary purifying aids were also

suggested when the source is continuous or exposed concentration level is high
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Figure 1. The experimental reactor used in this study
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Table 1. The plants selected in this study(Wolverton, 1996; A &= 2| 2003)

AE(EH) 3 4 s %
Dragon tree | Dracaena marhginata | 330] 553+ 2 AL 0] AxSH s o A= & At
. ) Aol 771 $& 45 thd 22 Fo] FE3 oA & Arn =719 H]sf
Peace lily Spathiphyllum sp. = apepo] nht.
ongof s | Dracaonargera | 2715 /PSR WA 06f 9 R SOl oo 2 wehl
s R4z} glo] G440 R o] AHICk

(@)

Figure 2. The plants selected in this study (a) Dracaena Marhginata, (b) Spatiphyllum, (c) Dracaena reflexa

Table 2. Total leaf surface area of plants selected in this study

4EER A QA )
Dracaena marbginata 0.28
Spathiphyllum 0.38
Dracaena reflexa 0.18

A+E 98 A¥E 452 Dracaena
marhginata, Spathiphyllum, Dracaena reflexa
EA|(Figure 2) ©] AEE52] ¥HHAQl E4E Table
1of] @oFst itk & Aol o] &5 Al 74| Al=2 o

AH oz Fo| FE3t tolut ARt S oA =
S 5 Sle AP AR AR EAS 7 A
O & Table 29} 3& AA| AT} AlEo] AR €
Skt W B9 pH, o8&, f71E s Hola
AU}, Aol AMH AEEY JHAE ST A
Spathiphyllum®| % %HZ o] 7} g3lon
Dracaena reflexa®| SHZ o] 71 A9t 2zt
AlEo] AAE shE W BFo pHi= Al 497t 54
o8 AL vk on EFLEY FERFS
o] AH

&

Spathiphyllum®| A sHEY] EoFe] 41
o] thE A5 Bt o Wilth ol e F
FHO RS Wol BRE oh= AEEAACR ¢

Table 3. The characteristics of soil used in the experiments

Plant pH Moisture content(%) Organic matter content(%)
Dracaena marhginata 7} A A ¥l s}E o] B 6.8 13.4 6.1
Spathiphyllum 7} 2] A ¥ SHE2| EoF 7 26.7 8.2
Dracaena reflexa 7} A A ¥ s}E-2] EoF 6.8 18.2 55
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Figure 3. Concentration changes in control reactor

=]
8
]

@
3

@
3

]

Concentration (%)

OPlant
mplanttsoil

N
3

0 5 13 23 24 2 % 28 30
Time (hr)

Figure 4. Concentration changes in Dracaena marhginata
planted reactor
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Figure 5. Concentration changes in Spathiphyllum planted reactor
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Figure 6. Concentration changes in Dracaena reflexa planted reactor
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Table 4. The comparison of the results of this study and Wolverton’s study(1989&1986) of the plant purification effect on the

formaldehyde
Plant Intial concentration(ppm) Percent removed(%)
Dracaena marbginata 0.86 98 at 24hr
H ot Spathiphyllum 0.86 88 at 26hr
Dracaena reflexa 0.86 85 at 25hr
Wol o] o Dracaena Massangeana 20.0 70 at 24hr
olverton 2] A - — i

(1989&1986) Chrysanthemum moritolium 18.0 61 at 24hr
Chlorophyfum sp. 37.0 78 at Ohr

Table 5. Formaldehyde removed from experimental reactors by plants and soil during 24-hr and 30-hr period

(ug)HCHO removed /treatment (ug)HCHO removed/ m? leaf /hr
Time Treatment Dracaena . Dracaena Dracaena . Dracaena
marhginata Spatbiphylium reflexa maginata Spatbipbylium reflexa
plant 436.27 433.24 205.38 65.76 44.20 57.87
24hr plant+soil 519.94 462.84 44875
soil effects(%) 19 7 69
plant 499.92 496.48 450.00 61.81 43.55 83.15
30hr plant+soil 521.47 519.17 510.68
soil effects(%) 4 5 13
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