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ABSTRACT

Introduction: Phytoremediation is one of the available techniques for removing the volatile organic
compound from the air. Benzene and toluene are volatile organic compounds that exist in many
occupational environments. Plants are able to reduce benzene and toluene in the air and the use of plants
is a simple and consistent solution for the nature to reduce these compositions in the air and improve the
air quality of work environments. The phytoremediation potential of Dannae racemosa and Hedera helix
were evaluated for remediation of benzene and toluene in air.

Material and Methods: Dannae racemosa and Hedera helix were exposed to exposed benzene(250ppm)
and toluene(250ppm) each time alone in a chamber and to examine the decrease amount of benzene and
toluene during 6 days. Then plants were exposed to 250ppm and 250ppm of benzene three times with a
rest day and the processes of reduction were investigated.

Results: Dannae racemosa was able to remove all of benzene and toluene concentrations from the air
after 6 days. Hedera helix was able to reduce all of benzene and toluene concentration from the air after
6 and 5 days, respectively. The differences in Benzene and toluene remediation were assessed between
the first and the third subsequent exposure and the results showed that the reduction rate increased for
Dannae racemosa.

Conclusion: It can be concluded that the Dannae racemosa and Hedera helix could be used for benzene
and toluene phytoremediation.
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1. INTRODUCTION

Benzene is an oil refining compound and is
used as an intermediate in the production of many
chemical compounds. On the other hand, it is one
of the components of gasoline, although in small
quantities. In developed countries, occupational
exposure to benzene and toluene is often found in
gasoline industries and gas stations. According to
studies conducted in our country, there is contact
with benzene and toluene in gas station workers,
and it is even more than the allowed limits in shift
work. Some plants are able to reduce airborne
pollution by absorbing and metabolizing volatile
organic compounds. Research has shown that
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some plants are able to reduce airborne pollution
by absorbing and metabolizing volatile organic
compounds.

2. MATERIAL AND METHODS

Dannae racemosa and Hedera helix were
exposed to exposed benzene (250ppm) and toluene
(250ppm) each time alone in a chamber to examine
the decrease amount of benzene and toluene
in 6 days. Due to the fact that in occupational
environments, different concentrations of pollutants
are constantly entering the environment, exposing
each plant three times with a break of one day to
133 microliters of benzene and 158 microliters of
toluene at the same time was investigated as well
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Fig. 2(a,b): Hedera helix

as the process of reducing and surviving the plant.

3. RESULTS AND DISCUSSION

The results of adsorption of benzene and
toluene by the soil alone as well as the pot of
Danae Racemosa in comparison with the control
chamber are shown in Fig. 1 (a and b). The average
concentration of benzene and toluene in the
chamber containing the plant with the pot has
reached about zero ppm after 6 days. The results of
adsorption of benzene and toluene by the soil alone
as well as the pot of Hedera helix in comparison
with the control chamber are shown in Fig. 2 (a and
b). The decreasing trend of benzene and toluene
concentration by Hedera helix compared to soil
alone showed that after 5 and 6 days the soil could
not fully absorb benzene and toluene and the soil
uptake alone was less than the plant pot (total soil
And leaves). The results of the present study in the
section on consecutive injections on plants show
that the plants have adapted to successive injections
and the rate of reduction of benzene and toluene
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has increased. However, this increase in ability is
more noticeable on the third day in the case of
Danae racemosa, and Hedera helix has had less of a
change in three days.

4. CONCLUSIONS

The results of this study show that Danae
Racemosa, like Hedera helix, is able to absorb high
concentrations of benzene and toluene from the air
and is a suitable plant to reduce this combination of
air. This study also showed that the native plant of
the Hyrcanian region had a similar ability to reduce
high concentrations of volatile organic compounds
with the other plant in this study. On the other
hand, it should be noted that the use of plants in
work environments, in addition to reducing air
pollution, creates a suitable landscape and increases
the morale of employees.
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