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Abstract

Dhue to the water shortage crisis, the reuse of municipal wastewater is essential. Planting plants

in the wastewater treatment process is appropriate and can help to reduce and eliminate
pollution in urban and rural wastewater. This study aimed to determine the phytoremediation of lead
and nickel from Ahwaz wastewater treatment plant. In this study, a completely randomized design with 4
treatments and 3 replications was used, and the laboratory activities were performed in the soil laboratory
of Islamic Azad University, Ahvaz Branch. Heavy metals were measured by atomic absorption method
and PG Instruments Ltd. The average amount of lead and nickel in the effluent of Ahvaz was 96.35 and
102.57 pg/kg. The amount of lead metal in the studied treatments was 17.85-96.86 ppb, and nickel
content was 18.91- 102.87 ppb. In this study, the percentage of the Lewis plant's removal of lead and
nickel was 62.66% and 70.18%, respectively. Also, the removal efficiency of the studied parameters by
the seven herbaceous plants was 29.26% and 44.22%, respectively. The amount of nickel adsorbed by
plants was higher than that of lead metal. The removal efficiency of lead and nickel metals from
municipal effluent obtained by Typha Latifolica was higher than Polygonum aviculare. In total, Typha
Latifolica and Polygonum aviculare plants had the ability to purify lead and nickel metals from urban
effluents so that the amounts of these metals were reduced in the second and fourth treatments within 90
days.

Keywords: Nickel, Lead, Typha Latifolica, Polygonum Aviculare, Municipal Wastewater,
Wastewater Treatment Plant.
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Table 1. Concentration of lead (ppb) in different treatments of wastewater and growth of Typha Latifolica

Time remained (day) T1 T2 T3 T4

0 96.35+1.63" 96.35+1.63" 47.81+1.26° 47.81+1.26°
15 93.61+1.74° 69.22+3.48° 41.79+1.24° 29.35+1.55¢
30 90.41+2.29° 54.36+1.88° 39.65+1.54° 28.96+2.72¢
45 86.76+2.16° 53.53+1.48° 38.5242.91° 25.13+3.65¢
60 86+3.55° 51.39+1.56° 35.23+1.16° 23+1.33¢

75 84.39+1.15° 40+1.39° 33+2.12° 20.50+1.86"
90 84.03+2.75° 40+2.22° 32.78+1.94° 17.85+1.72¢

T1 (control treatment): wastewater without plants, T2: wastewater with plants, T3: wastewater with a dilution of
1.2 without plants, T4: wastewater with a dilution of 1.2 with plants. Non-identical letters (a, b, ¢, d) in each row

show a significant difference (P

<0.05).
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Table 2. Concentration of lead (ppb) in different treatments of wastewater and growth of Polygonum Aviculare

Time remained (day) T1 T2 T3 T4
0 96.35+1.63" 96.85+1.78° 78.81+2.10° 78.81+2.10°
15 93.61+1.74° 88.61+2.28" 75.17£1.56° 72.61+3.64¢
30 90.41+2.29° 83.24+1.69° 71.25+1.98° 70.54+3.34¢
45 86.76+2.16° 80.65+1.66° 70.23+1.06° 64.25+2.85¢
60 86+3.55° 77.46+2.60° 68.87+1.32° 64.43+2.90¢
75 84.39+1.15° 74.92+1.91° 68.68+1.14° 61.19+1.47¢
90 84.03+2.75° 70.35+1.78° 65.07+1.76° 55.75+1.50¢

T1 (control treatment): wastewater without plants, T2: wastewater with plants, T3: wastewater with a dilution of 1.2
without plants, T4: wastewater with a dilution of 1.2 with plants. Non-identical letters (a, b, ¢, d) in each row show a

significant difference (P <0.05).
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Table 3. Concentration of Nickel (ppb) in different treatments of wastewater and growth of Typha Latifolica

Time remained (day) T1 T2 T3 T4

0 102.57+2.82° 102.57+1.63° 63.42+1.93° 63.42+1.93°
15 97+1.58" 77.25+1.31° 50.65+2.76° 40.83+1.45¢
30 91.27+1.38" 62.43+1.46° 50.2342.03¢ 36.25+1.29¢
45 85.42+1.29° 58.27+1.28° 49.79+1.55° 35.65+1.99¢
60 68.91+1.65° 58+1.72° 48+1.49° 31.47+1.53¢
75 76.39+1.39° 40.26+1.05° 43.55+1.20° 26+1.67°

90 59.31+1.65° 30.18+1.60° 38.92+1.87¢ 18.91+1.27¢

T1 (control treatment): wastewater without plants, T2: wastewater with plants, T3: wastewater with a dilution of
1.2 without plants, T4: wastewater with a dilution of 1.2 with plants. Non-identical letters (a, b, ¢, d) in each row

show a significant difference (P <0.05).

sindn Gile LS 05 5 ol Gl sl a2 s 055 ,5c0) U 38 s —F Uiz

Table 4. Concentration of Nickel (ppb) in different treatments of wastewater and growth of Polygonum aviculare

Time remained (day) T1 T2 T3 T4
0 102.5742.82% 102.57+1.63% 95.31+1.46° 95.02+1.49°
15 97+1.58" 89.61+2.20° 84.78+1.32¢ 81.30+2.76°
30 91.27+1.38° 86.24+2.70° 80.87+1.15¢ 78.59+1.30¢
45 85.42+1.29° 81.90+1.12° 78.1842.16° 75.93+1.64¢
60 68.91£1.65° 77.86+1.98° 72.64+1.56° 72.83+1.34¢
75 76.39+1.39° 74.45+1.58° 68.14+2.44° 68.53+1.67¢
90 59.31£1.65° 60+2.13° 55.10+1.85¢ 53.10+1.57¢

T1 (control treatment): wastewater without plants, T2: wastewater with plants, T3: wastewater with a dilution of
1.2 without plants, T4: wastewater with a dilution of 1.2 with plants. Non-identical letters (a, b, ¢, d) in each row

show a significant difference (P <0.05).
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