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1. Subsurface flow

2. Free water surface
3. Vetland
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5. Denitrification
6. Nitrification
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8. Coarse-grained soil
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7. Fine-grained soil
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1. Introduction

It is known that ingredients such as nitrogen and phosphorus are the main nutrition elements for all living
beings and plants; however the release of such ingredients into the water, which is the result of agricultural
and industrial activity and can be found in urban sewage, is among the most menacing factor concerning the
quality of water (Chang et al., 2009). Lagoon system can omit BOD, suspended solids, nitrogen, phosphorous
also metals and other rare ingredients and pathogens. This system has a hyperactive biological activity, since
there are different ilk if plants and species within the soil compound. This ilk can lead to the filtration of sewage
and improvement of sewage quality (Kadlec and Brix, 1994). Aquatic shrub like Phragmites australis and Typha
are used in countries like Egypt, Thailand and Japan under different conditions for purification of sewage (Tang
etal., 2009).

2. Methodology

This study aims at investigation of function of aquatic and Typha plants in under surface lagoons in the
elimination of nitrate, phosphorous and increasing the amount of dissolved oxygen in Do and PH water. In this
experiment, the sewage was passed through a shallow channel which was filled with pebbles, also aquatic
Phragmites australis and Typha plant are planted. The sewage is passed in subsurface form, so that the
mainstream of sewage is marinated under the pebbles. In pilot plan, seven channels were parallel used,
wherein 3 of them there exists 20 days old 30 Phragmites australis plant and in other 3 channels there exist
Typha. The whole system is constituted of 7 shallow channels, 7 supply and wastewater collection tank. This
system acts as surveillance circle. In this system, about 30 Lit sewage is being used for filtration in every
channel. The sewage is allowed to pass from storage tank under a stable stream with constant intensity of 30
ml/min in form of a subsurface stream through the channels, so that the filtration process is being fulfilled by
the use of Phragmites australis and Typha plants. The crossed sewage through the channels is being collected
in terminal tanks and again they are being returned to the storage tanks. The sampling is done form channel
after passing of10 days after the launch of the system. After the growth of plants, sampling is done once upon
a week from the first half of November till the second half of December year of 2013, from the outputs of the
channel. There were totally 42 samples provide and this number with regard to other similar studies were
opted (Yousefi et al., 2001). After the execution of different experiments, the resulted data were analyzed via
SAS Software. A multivariate test of Duncan was used for comparison of deviation average of parameters
among the channels linked to the Phragmites australis and Typha channels with the control channel (no plant).
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Fig. 1. Schematic plan of under investigation channels

3. Results and Discussion

3.1. The Efficiency of Channel System including Phragmites australis Plant with subsurface stream in
Elimination of Nitrate

Diagram 2 shows the efficiency of channels including Phragmites australis and Typha plant in eliminating
the nitrate. As it is obvious, the maximum efficiency is related to 314 channel including Typha plant which is
equal to 96.3 percent, the minimum efficient is related to 15t channel including Phragmites australis plant which
is equal to 79 percent and the efficiency of control channel in eliminating the nitrate is equal to 51.2 percent.
The results proved that the impact of Phragmites australis and Typha plants in reducing the rate of nitrate
existing in sewage is so obvious when compared with lagoons without any plants. It should be pointed out that
lagoons without plant also have efficiency in reducing the rate of nitrate.

3.2. The Efficiency of Channels including Phragmites australis plant with subsurface stream in removing
phosphate

The diagram 3 presents the efficiency of channels including Phragmites australis plant and Typha plant in
elimination of phosphate. As it is presented, the maximum efficiency of channel 3 which includes Phragmites
australis plant in removing this substance is equal to 84.7 percent and the minimum value of the same
parameter is related to the channel 1 (including Typha plant) is equal to 72.9 percent. The same parameter for
control channel is equal to 53 percent. According to the obtained result, we should the filtration ability of
aquatic Phragmites australis and Typha plants in reducing the amount of phosphorous is higher than free plant
filtration system.

3.3. Plant purification changes of Phragmites australis and Typha plant about DO

The amount of measured DO within the experimental channels is illustrated in diagram 4. The results
showed that in spite of Typha and Phragmites australis plant activity during the experiment period within the
whole of channels, the amount of DO was less than the one existing in control channel. Furthermore, after the
3rdto 5th week there was a sharp decline in temperature (10.2 C to -2.1 C) the amount of DO in all of the channels
was highly reduced and it was almost the same in all of them. From 5t to 6th by the increase of temperature to
5.2 C, DO was increased in all channels containing ~Phragmites australis, Typha and control channels. The
minor differences in DO dose curve related to the channels 1, 2 and 3 (containing Phragmites australis and
Typha plant) is due to the difference in the number of leaves of plants. Indeed, the number of leaves of plants
in channel 3 (containing Phragmites australis and Typha plants) is less than the channel 1 and 2.

4, Conclusions

Untreated sewage may lead to severe environmental problems. The use of low-tech wastewater treatment

systems and low consumption systems can result in reduction of economic cost and modification of the
environment.
The results of experiments proved that the nutrients removal rate of channels containing read and typha plants
is more than control channel. It was also demonstrated that the channels that including typha and read plants
are more efficient in the elimination of nitrate and phosphate, respectively. Therefore, for increasing the
performance of nutrient removal rate from the urban sewage, we can combine and implement a system which
is constituted of panted Phragmites australis and typha plants.
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Fig. 3. Phosphate removal rate for channels 1, 2 and 3 Fig. 2. The variations of Nitrate during the 6 weeks
(containing Phragmites australis), channels 1, 2 and 3 of experiment for 1%, 2nd and 3t channels
(containing Typha plant) and control channel (no plant) (Including Phragmites australis plant), 15,20 and
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Fig. 4. The Variations of DO during the 6 weeks of experiment for channels 1, 2 and 3 (Including Phragmites australis
plant), Channels 1, 2 and 3 (Including typha plant) and Control channel (no plant)
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