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Laboratory Study about the Possibility of Eichhornia Growth in
Industrial Wastewater and its Ability to Absorb Heavy Metals

Abstract

Eichhornia crassipes is a tropical aquatic plant of American origin that grows on
the surface of fresh water. Eichhornia at recent time is used to treat domestic and
industrial wastewater. In this research, Eichhornia is used to decrease the
concentrations of lead and cadmium in water media. The current changes over the
plants endurance for different concentrations by continuing the morphological
changes, which have appeared during the experiment, has been studied. The heavy
metals concentrations of the media are measured during two days. At the end of the
experiment, analysis for metals are also carried out on the plant samples to determine
the effect of different media on metal accumulation by roots and aerial parts of the
plants. The results showed that the plant is able to absorb the lead and accumulate it
in its rooted part more than aerial part along with the preservation of its growth and
shape at the concentration up to 100ppm. However, it cannot survive in a good way in
the water media which contain cadmium of concentrations (3.07-61.93ppm).
Keywords: Heavy metal, Eichhornia, Industrial Wastewater.
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Blug) & claall 3805 365 (1) Jsea
L) 7 sha asanal U8y culilall lal)

ALY palinl) 58 53
samPple "ppppm) | Cd(ppm) | Mn(ppm)
SO 0 0 0
S1 300 15 5
S2 100 50 5
S3 368.179 32.5 7.5
S4 200 61.93 7.5
S5 300 50 10
S6 200 3.06 7.5
S7 300 50 5
S8 100 15 10
S9 100 50 10
S10 200 32.5 3.29
S11 200 32.5 11.70
S12 300 15 10
S13 200 32.5 7.5
S14 31.821 32.5 7.5
S15 200 32.5 7.5
S16 200 32.5 7.5
S17 200 32.5 7.5
S18 200 32.5 7.5
S19 200 32.5 7.5
S20 100 15 5
S20 100 15 5

]
4 0.2
JI 5

)
Ed

0.6

i 0.4 |

A

/
/A y =-0,000%% + 0,042 - 0.031

/ R* =~ 0.996
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cilil) A3 aadieiall B) of) Slaad) quss:(2) Jgia

PRS- sl A ainl
0.03gr/I Cu 12gr/l (N) s
0.3gr/L B 12gr/1 (P20s) _ys8us st
0.15gr/l Zn 12gr/l (K20) a2l 2
0.3gr/l Mn 3gr/l Fe

B Mo 0.3gr/l Mg
] Ni ol Co

Ll eha) PA aldl) Ulag bpaaadl Ailad) blug¥) & palasl 5858 :(3) Jgaa

Pb

Time(day)
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(Ppm) 0 1 3 5 7 9 11 13
0 H H H H H H H H
31.5 H H H H H H H H
100 H H H H H H H H
200 H H H H Uy Uy UB UB
300 H H H H Uy uUB UP uc
368.2 H H H uy uUB UP ucC ub
an dllay alall H(Healthy):cus
cebiva Ghsl asms g B e Allay ilall UY(Unhealthy, and Yellow)
Ay Gl 3sms e s e Ulay @l UB(Unhealthy, and Brown)
- dad pe s e sy wlall UP(Unhealthy, and Partial wilting)
cile 8 4yl alaeay JalS s g 52 e Allay 2LIUC (Unhealthy, and Complete wilting)
L) JalS (sa) caliy JalS Jed pe 3aa e dllay lall UD (Unhealthy, and deteriorated )
Blu ¥ dpaala g dadiiional) clibll) osl: (4) Jsaa
wabal) dpat dlgds Al 4
Pb
H1 H2 W1i(gr W2(gr W%
(oom) | P p (9) (9) 6
0 7.11+0.01 | 7.91+0.03 | 72.58+2.19 214.70+4.77 | 195.8
315 6.59+0.01 | 7.24+0.01 | 73.37+2.19 160.11+4.28 | 118.2
100 5.25+0.03 | 5.58+0.02 | 69.01+3.06 93.26+3.83 35.2
200 5.35+0.03 | 5.54+0.02 | 63.02+12.95 | 72.88+14.91 | 15.6
300 5.43+0.02 | 5.57+0.02 | 61.92+11.46 | 68.44+12.87 | 10.5
368.2 | 5.31+0.01 | 5.37+0.04 | 72.94+2.68 | 78.04+260 | 6.9
Lpall Ales & Lol Amala PH2 el Ay b daw gl dpcads pHL: Cas
Lpatll 4lgs o bl 55 W2 ¢ Al Ay b el oy, W
ol 3al A giall LalW%
Blugd) b gala) 385 s 80 : (5) dssa
Llug¥) oda dudaala A0 s o 4l
Cep (PPm) APH
0 a
315 b
100 c
200 d
43 300
368.2 €

Ayail 5ae JMA Aglal) Blug¥) 3 Galagl) 385 (6) Jsas
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Pb(ppm) 0 315 100 200 300 368. 2
Oday 0.034+0.01 32.01£5.01 | 100.7745.71 | 203.87+8.91 302.26+2.11 367.95+5.23
lday 0.029+0.02 29.27+5.23 90.94+5.50 | 182.48+11.20 | 285.57+4.02 336.98+45.21
3day 0.022+0.012 | 21.14+9.12 76.03+9.51 | 158.06+17.62 | 241.40+20.50 | 310.32+10.23
5day 0.019+0.03 | 18.14+10.62 | 63.90+11.56 | 135.58+12.60 | 199.20+9.69 | 270.65%+11.23
Tday 0.016%0.01 16.19+9.36 53.58+9.68 | 114.99+12.05 | 162.29+10.20 | 195.76+10.41
9day 0.012+0.02 | 15.39+11.23 | 48.84+10.92 | 102.13+11.28 | 132.58+7.54 175.454+9.25
1llday 0.011+0.02 14.91+9.23 42.58+9.19 96.61+11.25 | 141.37+13.78 | 170.03+13.25
13day 0.008%0.01 14.43+2.63 34.08+2.29 88.75+9.05 141.37+6.16 164.27+8.12

bl Alaglly @udad) andll A Gala 585 :(7) Jsa
Pb(ppm) | Rx10* (ppm) | Ax10* (ppm)
0 0.055:0.001 | 0.003+0.012
315 | 0.486+0.012 | 0.213+0.014
100 | 4.129+0.510 | 1.079+0.463
200 | 8.189+0.654 | 2.653+0.461
300 | 10.472+0.012 | 3.995+0.123
368.2 | 13.041+0.349 | 5.091+0.321

-(Rootal part )l adll b caeall 385 R s
-(Arial part) Jsell audll & gaad) 385 A
.(Ppm) pgr/gr dry weighll ysss Rx10"

.(Ppm) pgr/gr dry weighly i3suse Ax10*
Aal slal Q& Ul Allag ciliall (b pssadlSl 355 1(8) dsis

cd time(day)
(Pm) 01| 3|5 |7 ]9 |1
0 H{H| H | H|H/|H/|H
307 |H|H| H H H H | UY
15 H{H|UY | UY | UB| UP|UC
325 |H|H|UY |UB |UB | UC | UC
50 H|{H|UY | UP | UC|UD -
619 |H|H|UY | UP |UC|UD B

psaadlsl) 4y a3 Lilgds Ly A bl dpdaala g driional) il ofisl (9) Jsas

(pc:rjn) pH1 pH2 W1(gr) | W2(gr) %W
0 7.36+0.14 | 8.06+0.08 | 106.2+9.0 | 298.4+9.7 | 180.9+9.8
3.07 | 6.85:0.04 | 7.23+0.06 | 100.4+1.4 | 187.9+2.5 | 87.3+0.4
15 6.51+0.18 | 7.15+0.32 | 875486 | 985492 | 12.7+ 15
325 | 6.44+0.03 | 7.05+0.03 | 86.6+6.8 | 94.4+7.7 | 8.9+ 12
50 6.2240.28 | 6.91+0.24 | 66.9£2.3 | 69.4£23 | 3.840.2
61.93 | 581+0.17 | 6.40+0.24 | 77.2434 | 783+32 | 1.4+04

Lolal) Bl B agsadlSIs i iyl (10) Jsan
Blag¥) o3 & ¢ gll5 b siall Apudl) yis o

C cd (ppm)

W%

0
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3.07 b
15 c
32,5 cd
50 cd
61.93 d

el iy b AL Bl ) b sl S5 (/i) Cogitan
ol sae DA clal) s salyl gl Al % W

Al Baa YA Alall balug¥) B agmaalSl 3550 (11) Joaa

Cd
(ppm)

0

3.06

15

325

50

61.93

Oday

0.0042+0.12

3.07+0.013

15.30+0.21

32.52+0.07

50.05+0.105

61.83+0.07

lday

0.0038+0.19

2.76+0.17

13.23+0.19

31.44+0.22

47.28+0.302

59.95+0.07

3day

0.0032+.010

2.63+0.06

11.78+0.23

28.80+0.54

45.19+0.496

58.05+0.14

5day

0.0029+0.11

2.14+.042

11.36+0.17

26.35+0.31

43.325+0.365

55.66+0.58

7day

0.0025+0.02

1.95+0.03

11.02+0.01

24.71+0.65

42.438+0.772

54.72+0.63

9day

0.0021+0.12

1.25+0.02

11.07+0.28

22.37+0.38

40.573+0.425

53.72+0.53

1llday

0.0011+0.09

1.07+0.01

10.04+0.10

21.21+0.33

39.39+0.104

53.51+0.46

il Jaleas) B Atinall bl B gl

Cd (ppm) Rx10* (ppm) | Ax10* (ppm)
0 0.0124+0.018 0.0115+0.003
3.07 0.0648+0.0039 0.0748+0.0077
15 0.4920+0.176 0.4549+0.335
32.5 0.9960+0.0662 0.9969+0.0336
50 1.1942+0.1613 1.1899+0.0329
61.93 1.1865+0.0916 1.1756+0.1313

-(Rootal part )il mall & gadl 385 R dua
-(Arial part) Jsel) adll 8 paead) 585 A

.(ppm) pgr/gr dry weighly Zs.ae Rx10*
.(PpM) pgr/gr dry weighly dssese Ax10*




