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Table 1. Physical and chemical properties of the soil tested in this research
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Figure 1. Greenhouse studies: a) Preparation of pots from polyethylene pipes; B) the passage of wastewater through
the produced filters; And c) the growth and development of wheat in pot

b 3 and

ol b sladlg) 5l Al jabay b yild 5 Saolel 4ly
Aol o closl > b oolasl o il & Hlad o Ve gl b
b elaghes ol 5l @l o sobied 5 4 (B9
ag) 515 Slye (6,005 pliiad; 13 Syl olise ol
bt cale jelateds b oolatul YO+ ie by d )l ]
)l u;.azwo )J.)La.n o yd '/a 9 ~/Y() ¢ ’/\ 69@ » 9)[.’
090 9 035 bglse (ool awle )5 Ve L1y ol gl
s cale LS‘)% W—M EVe I ‘_;Jdlu.b sledly
k.g.“ ‘)wo ¥ t_gjl L 9 ulﬁ.m‘ l) )l)) “)J b)‘ t.s'.> ‘9)&0
balsro (oL dwlo p)5 Vee L1 5Lo 3j50 jolds 5 03,8
(o 90=Y USKs) aii 0ol 1,8 ladlg) 950 5 03,8

3190 9,50 9 0, S 9,540 s

A:J,S’o)l Sk Lx:.gl_‘,)&,,e Syl j3 o)) S ans caa
ul.:.wl e uL.m‘ oKuwd L 1) .)‘)J WS o> )| W)
oo £ S anle Bl ooyl S wid S ie £
2o b e a8 4B)S )l )3 o)) S 9 )Se lgicy
awlo )5 Voo b coles jd g 03)S bglse U}l pastiie
(el =Y ) wi bglbre (ool
o, S 4L
(ol (@l el 5l ey g 28 Jitte yedky (98 $U
(z Y JSs) ad ey o)) S8 o6

Ln ik g (o0 9 Blge b (g fo,] ST 5)Km b ags (9 il 134800 )3 o3litl 3,90 (sl ik s Jolya 1 alKtalaj] Sldllae -Y S5
Figure 2. Laboratory studies: stages of preparation of filters used in research: a and b) preparation of micro sawdust
filter; C) nanomaterials; D and e) preparation of filters
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Figure 3. Microscope Electron TEM of Nanofiber wood
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Table 2. Chemical properties of effluent used in this study
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Table 3. Treatments tested and their abbreviations
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Table 4. Results of analysis of variance of zinc values in potting soil under the influence of different treatments
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Figure 4. Zinc concentration in soil under the influence of different treatments
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Table 5. Results of analysis of variance of zinc levels in plants planted in pots under the influence of treatments
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Figure 5. Zinc concentration in the shoot of cultivated wheat under the influence of various adsorbents
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Abstract

One of the most important issues that put a lot of pressure on the quality of the world’s
environment is the phenomenon of desertification and land degradation. Irrigation with effluent
can have the greatest impact on the physical and chemical properties of the soil. Heavy metals
are the most important environmental pollutants that are found in large quantities in domestic
and industrial waste water. These metals are important because of their physiological effects on
soil, plants and living organisms even at very low concentrations. Therefore, in this study, the
effect of organic adsorbents and nanomaterial’s on reducing concentrations Heavy metals in soil
and wheat plants irrigated with industrial wastewater were investigated. In this regard, using
polyethylene pipes, pots used in this study were prepared. Also, special filters were made of
sawdust (micro-sawdust, nano-sawdust of ornamental tree at 0.1%, nano-sawdust at 0.25%,
nano-sawdust at 0.5% level). The wastewater used in this study is passed through these filters.
Then, to investigate the effect of filters on the amount of zinc collected in the plant, a number of
wheat seeds were planted in each pot. At the end of the experiment, soil and plant samples were
prepared for each pot and the concentration of zinc metal was measured by atomic absorption
(GBC). Statistical analysis of results and data analysis was performed by completely
randomized design (CRD) and comparison of means using Duncan test using SPSS software
version 22. The results showed that the treatment of nano sawdust at the level of 0.5%, had the
greatest effect and micro-sawdust had the least effect on reducing the accumulation of zinc
metal in soil and plant.

Keywords: Industrial waste water, Land degradation, Nano materials, Organic absorbents,
Water crisis, Wheat, Zinc metal
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