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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
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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

ol 3 o3l dy90 Cluw (abend Sy
dy50 oBiulejl j0 Limgh cpl yo edlitul 350 Cluy
om ol » 29290 O SIS liee B e85 )18 ()
J.wlsb ))) ‘jl (D J)Q(w uLw )l ul L}JI .)9.»0
Sl Gl Wlanlio o (55 (it J (sashs IV
ool 5 o odlitol dilaie ) (65ysltS ol 5l iy
e e 53y CBE oy Yl & g b oS
orzen g Ol le @ e tlel 3 odlisl
9o soilejl cnl 3 g9y 18 b dadija > (pg2ddye
sbyld Sess laggie | Gl 85 IE wyp
OFw A e g A 0D jeue (B Cpl 40 ol Mg
4 sles ol Jos opl (o =Y JSKS5) 405 wdlsl S
dn 1SS 59y 0 Jelsd bg 5oy Fe (b )y asye Al
2 S g > A oy Jabe 8l oL

ORgs ol )3 okl 390 Clay (plerd Sluogas Y Joi>

)l-\-aﬁ -\>l5 )""I)L‘
\las - pH
VIVE ds/m EC
NG mg/l Zn
Y& mg/l Cd
VoY mg/l Cu
(PH) & apnn! SB (Soid b ad i S5l
olSiwd (gl 39 SUl oply 5148 dliwg 4 S ansnl Y(Bd) S g2l (ogasw o

Joaz) (Y1) b (g,50lul gl 5 sladiaes > o pH
s
[diged ;3 (Zn) (g9, S CBLE (yunad

Yeogodd pig by b Sid SB dged jl p5 S
A Y0+ ple ol 53 Jlogs B Syt sl e
Jb @ celw WA Greds o)l lgizee w8l a oyl o
Ol 3 m g 2 0l 413 tlej] b bame Loyl 5
Ol a)S doxiio 59y 2 (5855 B L AEdd Ve Doty
S Sl 12l lwg bdiges bdpw 5 day b 00l
YO a4 yhaie ol by od)S Glo gy e YO
oK Ja.w93 «“9) clale CA)LQK JLl W) DASL») )A.JULA
)‘ o o 2 el>°‘ 9 025 ol il ) ety il

() bl g 435S (ogy Jl g plb ogasee o
soile p a8 cas p Ysomo o) e 3 (¢Sl
(Y J9i2) 980 Ol ane
SB cab

oy ok 3 (0) I slge pspelasT e
Ce Olidlio 3% Jolows jlodlinal b g (V) s tg)0
Fooelogle; ) Cam cilE 5 S ald 03,8 suisy,
(Y Joda) 43,5y 9 (6505l bl ceeln £ g agl
SE olond G S29 5505l
(EC) ey ol

) Sl muwcole oSiwd 3l eolael

o) zuad g gluil wges 4> (Waterproof Ectestr 11
(Y Joa) 13,5 duwle )5 b a5 0 YO slod (4l

1- Bulk density


https://dor.isc.ac/dor/20.1001.1.27174425.1400.2.3.4.4
http://drnl.sanru.ac.ir/article-1-169-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.27174425.1400.2.3.4.4 ]

A%

g e 9§ Sws Lo e co3lle &l

J3e) (il Gl ol Lawgs olS sjlac > (g9, clale Colgs
0,5 <418 (GBC

5 bar MolS' &b b baosls 3JUT g zols (oylol paoy

3 ool b oS il Gk 5l Sl alis

2 wite 586 A3 ol YY )5 SPSS gLl Jl3le

5 oslatwl b dbgyye (slajlrged ad Judoo 5 4jod duo)d
205wy EXcel l3ale

Jsia 3 30 ol 2 43 B )bl @) 5 nlos
Lol 0445 02l oy (\”)

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

R2 Sig Slwbxo F

Olaye (ke 6l axyn ol

<[ayy® ofee VWAV/AYA

YUY ¥ LIS oS 53 g5, ke

h sladgle juie ol alga plul (o) clale (St
5 SloySm09p (v lpusles JSis b il
9yl ol glapiille pyiere lo)ST g
o (FY) ohlSen 5 Sy (pizmen sl (Jlge dlewga,
@ dlg oo «SB Jgloro )3 39290 poradls & 238 )15
oS G 50 Aol W olS Ay Jolw Lghbo)l%p
b cdale Jood pusillle (295 «0)d Ay 5> poredls
ojlul opily Jdods 6l lyd ol yawginy )0 pasedls
SlaSed gl g (Jln S JSS ol glate v o8
slp Wlgiccn 2bj (s pd ASTy a0 53 928 4 parie
olisul ) poS g 5y Slge & LoV b g i

(V) Bgas

T1

e

CoU b CauiS oS 8LS oilgd olil 43 gg, Clile
ilideo Ldls dlgo il
cuiS S oS (g plil )3 (s 318 il (0) S5
P31 RN V-SSP W PR P PO JON W [ GO SR W
(2 5 o e YEYNA) i ity o a3 o i
4 byye g9y 5 4 gl ) eud s olS (5o
(2 3 pSske VIWIY) Jaie a8 5 snls Jla il
ol doyd +[0 g gl b Gl b 4 bgype 0
3 L paS olS 2len plul o) kel g,
Bl als aald 4 s ol pluil g5 clile oo
el (98l oS IS (FY) ohlen 5 S
polie & 03yl SB S @ o 355 wile JI slossss

e
d

c

4 Yo

%”' a b

9.,

1.

— T T4 TO

Gilisee O3l dlge pibicos ond culS a8 les alul )3 (gq, clale —0 S
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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