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O ABSTRACT 0O

In this study Eichhornia crassipes was used under varying conditions of heavy metals
concentrations, due to typical study for wastewater concentrations from the batteries
factories, to decrease them. Moreover, the concentrations in different media of the plants
have been distributed depending on the Response Surface design for three factors 100-
300mg Pb/l, 15-50mg Cd/l, 5-10mg Mn/l which are the concentrations of heavy metals in
the wastewater of batteries factories. The experiment has continued for fourteen days in
which a study has been made for the current changes over the plants endurance for the
different concentrations by continuing the morphologic changes which have appeared
through this period. The heavy metals concentrations of the media were measured during
two days. At the end of the experiment, analyses for metals were 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 can absorb heavy metals
from the industrial wastewater which is polluted by them, but at certain concentrations. It
is unable to survive in a mixture of high heavy metals concentrations of these three factors
together(Pb, Cd, Mn).
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S5 83.12 88.62
S6 35.36 43.61
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S9 76.68 80.91
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S11 38.87 44.67
S12 82.56 89.51
S13 35.94 40.95
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Odall o i Anddie 385 ) Glaall Jseas cas Algl) (8 adigiy Aol 8 de juy Jslaall (e S
sasall JEI jeaiall bl Galiaiel dagadal 3gy o Sy Ll V1 ADle 73 5a) Cdladl;
LlsY) 8 A ALE] o) 3805 Gaus Jawgie Jalg)y) o 2aad 2alud) clladladd)l (Pla (g Gl
4 0.031 8 (abia )l Ganad ddadl) Al 038 Jaes DN Gabeall Al AR iy Appail) (g0 e ALl
AR Jae dad g Lyl Jaadl adl) 038 (a5 0.014 uisiall aeals 0.007 GlS aspadl€l) a4 cua
o lall 508 e oyliie) (e 1ias ¢ Gairially asaesl S e J< A5l pabial palaiad ikl
GAY) ALED) paliall aliaial e aijud e ST IS8 (aliayll (aliaidl
(Hlogd) andill 9 @il acdll)elal) cacd b ALEY jualiadl 3854
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bl g 5 il pudl) B AL coladd 4S5 ((6)d 333

pbppm | R(pb)x10* | A(pb)x10* | Mnppm | R(Mn)x10* | A(Mn)x10* | Cdppm | R(Cd)x10* | A(Cd)x10*
0 0.007 0.001 0 0.143 0.018 0 0 0.001
300 13.471 4535 5 0.029 0.055 15 0.11 0.102
100 7.113 2.291 5 0.193 0.043 50 0.362 0.331
368.179 12.784 7.522 7.5 0.238 0.103 325 0.235 0.385
200 10.932 3.948 7.5 0.107 0.083 61.931 0.406 0.409
300 10.746 4.689 10 0.157 0.105 50 0.368 0.35
200 9.318 3.803 7.5 0.032 0.038 3.069 0.134 0.138
300 11.969 5.718 5 0.198 0.068 50 0.382 0.369
100 7.37 1.483 10 0.099 0.154 15 0.106 0.103
100 7.842 2.634 10 0.256 0.141 50 0.332 0.367
200 10.345 3.595 3.296 0.043 0.026 32.5 0.234 0.232
200 9.563 3.46 11.705 0.233 0.114 325 0.237 0.234
300 12.463 5.557 10 0.059 0.078 15 0.1 0.108
200 9.837 3.842 7.5 0.154 0.088 325 0.244 0.245
31.821 2.559 0.989 7.5 0.048 0.06 325 0.233 0.236
200 9.428 3.492 7.5 0.184 0.077 325 0.229 0.219
200 9.612 3.42 7.5 0.038 0.074 32.5 0.234 0.237
200 10.338 3.487 7.5 0.064 0.101 32.5 0.239 0.26
200 10.318 3.779 7.5 0.088 0.124 325 0.234 0.23
200 10.869 3.335 7.5 0.044 0.104 32.5 0.277 0.231
100 7.425 1.551 5 0.055 0.068 15 0.101 0.103
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Regression Plot for Pb
APb =0.211028 + 0.0172274 Pb
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Regression Plot for Cd
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Regression Plot for Cd
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Regression Plot for Cd

reCd = 1.56871 + 0.866449 Cd

S=144812 RSq=938% R-Sqladj)=95.7 %

B0 —
E 50 —
(o8
=
o P +
O 40
[ &)
&
N —
O
™
£ N —
Lo
]
o H
QO 1w —
[1}]
| -
~ *
S | | | | |
0 10 20 30 40 50 &0
Cd=Initial Conc Cd(ppm)
) 0385 Aaill Alg A agsadlSl 558 ABle G (8)akadal)
Regression Plot for Pb
rePh =-0.624584 + 0.524518 Pb
S =17.6917 R-2g =870 % R-Sgfadj)=86.2 %
— 200 —
e
(=X
=
L
o
O
=
O
E:E 100 —
mw
=
L
1l
LD
[
L
S |

I | I I
0 100 200 300 400

Pb=Initial Conc Pb(ppm)
o) 03855 Aoy atl Algd B Gabasl) 5855 ANS (yp (9) ke

253



305 eaaadnl Ly oSV il aladiid) Jea 4 pde Ay
S JPEESLEA RPN a > Apida Ay

Aol ceana cLle =lall Capall slua (e ALEN (olaal) (amy

Regression Plot for Mn
refn = -0.657772 + 0956796 Mn
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