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Abstract

The quality of the indoor environment has become a major health consideration, since people spend 80-90%
of their time indoors. Research by a number of authors is reviewed here, demonstrating capacities of indoor
plants to improve Indoor air quality. The studies show that plants can reduce indoor air pollutants by 75 % in
different conditions. An evaluation of these studies done throughout the world clearly indicates that potted-
plants can provide an efficient, self-regulating, low-cost, sustainable, bioremediation system for indoor air
pollution, which can effectively compliment engineering measures to reduce indoor air pollution, and hence

improve human wellbeing and productivity.

Introduction

The quality of the indoor environment has become a
major health consideration in the developed world,
since urban-dwellers generally spend 80-90% of
their time indoors [1—4]. Indoor air can often contain
5 to 7 times the contaminant concentrations of out-
door air [5-6]. The harmful effects of these mixtures
have been recognized as components of ‘sick building
syndrome’ or ‘building-related’ [7-8], with symptoms
of headache, dizziness, nausea, sore eyes and throat,
or loss of concentration. A number of studies have
shown that potted-plants have a capacity to contribute
to the improvement of indoor air quality, by reducing
air-borne contaminants such as VOCs, nitrogen ox-
ides and dust [9-12], as well as by aiding humidity,
temperature and noise control [13]. It has also been
shown that staff wellbeing (as measured by question-
naire surveys and interviews) and productivity (as re-
ductions in sick-leave rates) is improved where indoor
plants have been installed [ 14—15]. The aim of this pa-
per is to provide a review of research on indoor plants
to improve indoor air quality, to outline findings, and
to present new data that further demonstrate the abil-
ity of potted-plants to remove indoor air pollutants
and enhance TAQ.
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Potted-plants Improve a Number
of Aspects of IAQ

The studies undertaken to demonstrate the role of
plants in controlling IAQ will be discussed in detail
like Yoneyama et al. 2002 [16] reviewed absorption
and metabolism of NO, and NH, in 220 species (sun-
and shade-loving plants, the latter of which can be
used indoors). In a UK homes with flueless gas appli-
ances, Coward et al. 1996[12] found that houses with
six or more potted-plants showed reductions of over
one third in NO, levels. In 1999, Lee and Sim [17] in
a study in Korea showed that indoor plants absorb and
metabolize SO,. In the USA, Lohr and Pearson-Mims
1996 [11] showed that indoor plants significantly re-
duce dust (particulate) levels. Costa and James 1999
[13] found that potted-plants also reduce indoor noise
levels.

Plants as Decontaminants

Table 1 shows some plants which play an important
role in removing indoor air pollutants, literature also
reveals that staff wellbeing is improved with sick
leave absences reduced over 60 % [14—15]. An ability
of foliage plants to absorb chemical compounds from
the indoor air has been demonstrated in many studies.
In the report of the National Aeronautics and Space
Administration (NASA) Wolverton et al. 2005 [18]
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showed that low-light-requiring houseplants such as
Bamboo palm, English ivy have the potential for im-
proving indoor air quality by removing trace organic
pollutants from the air in energy-efficient buildings.
The removal of airborne toluene by means of the
phyllosphere of Azalea indica augmented with a tolu-
ene-degrading enrichment culture of Pseudomonas
putida TVA8 was studied by Kempeneer et al. 2004
[19]. This technique is promising and could be practi-
cal implemented in the field of indoor air pollution
control.

Table: 1 Air pollutant removal by some house plants

House Plant Chemical Initial | %
Pollutant ppm | Removed
English Ivy Benzene 0.235 [90%
Trichlorethylene |[0.174 |[11%
Peace Lily Benzene 0.166 |80%
Formaldehyde 10.0 50%
Trichlorethylene |20.0 50%
Spider Plant Formaldehyde 14.0 86%
Carbon Monoxide | 128.0 [ 96%
Chrysanthemum Benzene 58.0 54%
Formaldehyde 18.0 61%
Trichlorethylene |17.0 41%
Mother-in- Benzene 0.156 |53%
law tongue
Trichlorethylene |0.269 |13%
Golden Pathos Benzene 0.156 [53%
Formaldehyde 18.0 67%
Carbon Monoxide | 113.0 [75%
Madag Dragon Tree | Benzene 0.176  [79%
Formaldehyde 15.0 60%
Trichlorethylene [0.136 [13%
Waneckii Benzene 0.182 [70%
Formaldehyde 8.0 50%
Trichlorethylene |17.0 24%
Heart Leaf Formaldehyde 27.0 71%
Corn Plant Formaldehyde 20.0 70%
Chinese Evergreen | Benzene 0.204 [48%

Conclusions

The numerous studies reported here, and a number of
different sources around the world, show conclusively
that the potted-plant microcosm (PPM) can greatly
improve TAQ by removing many major pollutants.
Thus the PPM represents an adaptive, self-regulating,
portable, flexible, low-cost, sustainable and beautiful
biofiltration and bioremediation system for IAQ. This
innovative technology can complement any engineer-
ing measures and can be used in any building.

Indoor potted-plants can remove air-borne contam-
inants such as volatile organic compounds (VOCs),
CO, CO,, Benzene, formaldehyde, trichloroethylene,
NOx over 300 of which have been identified in indoor
air. This paper reviews the capacity of the potted-plant
microcosm to contribute to cleaner indoor air, and lay
the foundation for the development of the plant/sub-
strate system as a complementary biofiltration system.
To ensure sustainability of the urban environment,
satisfying the ‘triple bottom line’ of environmental,
social and economic considerations, it is expected that
indoor plants will become standard technology — a vi-
tal building installation element, for improving IAQ.
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