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ABSTRACT

This study was conducted to investigate the effect of aquatic plant as a botanical air purification
on the indoor air pollution by formaldehyde. Three aquatic plants such as Eichhornia crassipes, Cyperus
alternifolius, Echinodorus cordifolius, were selected for this study and they were placed in the
artificially contaminated chamber under laboratory condition. The results showed that all three plants
could remove the formaldehyde from the contaminated air system effectively. Reduction in the
formaldehyde levels by Eichhornia crassipes, which is the floating plant, might be associated with the
factors of plant and water. Reduction in the formaldehyde levels by Cyperus helferi and Echinodorus
cordifolius, which were emergent plant, was due to the complex effect of plant, soil medium and water.
In aquatic plant system, dissolution, microbial degradation in rhizosphere, uptake through root and
shoot, sorption to soil and shoot, hydrolysis are known as the main mechanisms of water soluble
pollutants in the given system. The advantages of indoor air quality control system using aquatic plants
can be; 1) various purifying mechanisms than foliage plants, 2) effective for decontamination of water
soluble pollutants; 3) easy for maintenance; 4) diverse application potential. Therefore it was suggested
from the results that indoor air control system of aquatic plants should be more effective for reduction

of indoor air pollutants.
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Figure 1. The experimental chamber used in this study.
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Table 1. The plants used in this study.

Common name Scientific name

characteristics

Water Hyacinth Eichhornia crassipes

Floating aquatic plant belonging to the genus Eichhornia, having
shiny light-green, circular leaves, that are attached to inflated
stems. Proliferate at the idal speed with the best productivity
unless inhibited by other growth conditions.

Umbrella plant Cyperus alternifolius

Water purification plant having grass-like linear leaves, needs
a direct ray of sun or light but can grow well even in the
shadow up to 1.5 m height. Passing the winter in at least 5
- 8°C and must manage to be wet.

Creeping burhead | Echinodorus cordifolius

Growing as amphiphytes or hydrophytes in freshwater. Used
for the multipurpose like water grass in the fish globe and
indoor plants. Ovate leaf and white flower

Figure 2. The plants selected in this study(a) Eichhornia crassipes,(b) Cyperus alternifolius,(c) Echinodorus cordifolius.

Echinodoruse AG7HA 87374sle] HHo =
A= Azt gl 2 Eolt) AFel ALS
d AE5Y duds 38 Z2H COperus
alternifolius®] % QHA, FHAXFEY] 24
Fo] o], FHo] F g AAYHAH v F
3] 9o] Hl&o] 7} FA O™, Eichhornia crassipes
% Qo) 74 ArkTable 2. #2454
ARS Ty 9l Ho] 80 Hulo] o3RS oF

==
ol 12} A3 control testol| A] AR o] &

F T4 3 2Holo:

Kl

. =t ¥ oE

=

B QTS o A4 el
2AF317] 9130

-

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

total leaf area height from water diameter of total leaf area/chamber
plant (m?) surface(cm) plant(cm) volume(m™)
Eichhornia crassipes 0.10 8.4 13.8 0.20
Cyperus alternifolius 0.31 97.8 60.5 0.62
Echinodorus cordifolius 0.11 255 452 0.22
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Figure 4(a)= Eichhornia crassipes®

d

Water blank

Concentration (%)

[
1 2 5 7 24 26 28 29 30 31 32
Time (hr)

Figure 3. Relative concentration changes in the chamber
with water container.
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Figure 4. Relative concentration changes in planted
chamber; (a)Eichhornia crassipes, (b)Cyperus
alternifolius, (c)Echinodorus cordifolius.
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Table 3. The comparison of the effect of aquatic plants(this study) and the effect of foliage plants(Park et al.,

2005; Wolverton et al.,

1989; Wolverton, 1986) on the formaldehyde removal.

Intial concentration Percent removed
Plant
(ppm) (%)
Eichhornia crassipes 2.13 96 at 24hr
This study Cyperus alternifolius 2.13 69 at 24hr
Echinodorus cordifolius 2.13 99 at 24hr
Dracaena marhginata 0.86 98 at 24hr
Park et al.
Spathiphyil 0.86 88 at 26hr
(2005) palluphyrum a
Dracaena reflexa 0.86 85 at 25hr
Dracaena Massangeana 20 70 at 24hr
Wolverton
h h itolil 1 1 at 24h
(1989 & 1986) Chrysanthemum moritolium 8 61 at T
Chlorophyfim sp. 37 78 at 6hr
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Table 4. Removal effect of formaldehyde by plants and
soil during 7-hr and 24-hr period.

ug HCHO removed /treatment
Time | Eichhornia Cyperus Echinodorus
crassipes alternifolius | cordifolius
Thr 279 874 1206
24hr 1258 907 1298
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