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Table 1. Physical properties of the soil used in the experiment.

R ras e At A R
texture Porosity (cm/h) (gr/em®) Sand Silt Clay depth
Cl 44.32 33 1.47 31 384 30.6 0-25
Cl 39.08 1.96 1.59 33 34.4 32.6 25-55
L 36.36 2.56 1.68 37 36.4 26.6 55-85
Si.c.l 34.6 1.77 1.72 11 49.4 39.6 85-125
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Figure 1. Layer method with zeolite, perlite, resin (A), mixed with zeolite, perlite and resin (B), Layer with

zeolite (C) and layer with perlite (D).
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Table 2. Treatment characteristic.

RIS SRR P RS P W (o 5) s\ 28 s Slesd
Wight percent of Zeolite, Perlite and resin Soil(gr) Method of application Treatment
3700 Sh
S b iy oo g b
2% 3625 Ot S e e M2
Mixing zeolite, perlite, resin and soil
S by o ad g bl
4% 3550 Ot S S e M4
Mixing zeolite, perlite, resin and soil
3 0 b 4y s oy 555 AN
2% 3625 Fodes 0 Colbnd a i) Lol y (IS5 4 Laopr2
Layer of zeolite, perlite, resin with 5 mm thickness
4% 3550 Foghe V1 Sl 4 s S s 4 Laprd
Layer of zeolite, perlite, resin with 10 mm thickness
: 0 Sl w55y Y
2% 3675 Fre § el s L2
Layer of zeolite with 5 mm thickness
-~ Vo Cabes 4l Y
4% 3650 Hre 1S s Lz4
Layer of zeolite with 10 mm thickness
: 0 Culbs 4 p Y
2% 3675 Froe € alis ot Lp2
Layer of perlite with 5 mm thickness
" Vo Cabes 4y Y
4% 3650 Fre 1t el st Lp4

Layer of perlite with 10 mm thickness

S oS YO S5 08 YO Juld S5 Ao Y
05 00 Jold Gis dess b s s e S YO
il i oS 00 s Sdn e S 00 WSS
5556 5 b sl LS = b B s gyl - b
Sds a8 s sl LSt a8
5 Y mae s 3 n s Sy eaddal
ceddmSlol Lol 555 sl ge Ao s e 5 SB 5 bl

s Ao b s Y mae s s s, s Sy

y¢o

¢M4 ¢M2 (.Sh é)LAS?" e La LA)LA.:S )‘ gi.i
osl> il Lp4 Lp2 [Lz4 Lz2 Lzpr4 Lzpr2
TR W s_.d_ijzj Jﬂ) Q))«a&: LAU’“"'i"b\ B Sl 0
L byl Oy S M el 0y Sl sh
AP S EPSTIESEE SN BTSSP ST ISP o

R o.,LATY d).l;- B aS .,LJJL:L;G u{)) 9 C».:Jj.g



11T (0) oylows d¥E) Als S 5 f clis gla g}y s puls

g%d@h&:\yo\ﬂobﬁm{wgmu uL...i J,W 6&4.&.!3; Lsﬂfo)'\.,lj\ LS‘;.’ .,\..Lb&a

oeals 3 o S s s sl sy Ol b Clay Goup ade Vv o 3l s
A O0ad plal bode a e pe cpl 51 Ll asly S5 GuF b oA s 5 B8 Sose Sus
sdalie Lajled plad 5o 3580 g Sl o s lia, Coils s dgad ad 0 ¥ (63555 Slay 3l 5 (5 ,S eIl
2o (000 OLKes 5 Ligals mls L oS s S gboge 3 s, of o) wﬂ@}_ A
cils s Ol 5l ealizal 53 358 Co o 350 A el ool Ol sl cele Y8 c2dS 5l
e 23S g Sail S e 553 )
plonil (5 Se3lul 5 et Jixe i lesl & Lt yos

NI

Ghate o S 35 S (0 F0S 5 op SR (8
3 P ke o b b By 4 glasled &
Vol s VEA Jldde & G55 Ao £ L gl 3,
YUK s a8 4 S0l il e adds 5 e o
A28 Gl BN 20 e edalle
5l sy S by o by s s oSS
Al e sl gl g b slasleg s B

A B CO N VS PPN SR DV JCH UL g
ol Gy Jolie 55 el Seslbl 35k s e
sl d> e 53 S S0 4 a5 L das e 0L

1.4
—+—sh
T 1.2 —a—M2
:i‘ = —a— M4
:3\ q';. 1 Lzpr2
-
% @ Lzpra
) % 0.8 Lz2
Y 5 —-— 174
TS 06 —Lp2
bal= — °
e \ LP4
3 .. \\
0.2
0

10 9 8 7 6 5 4 3 2 1

JooF Aoy
Injection phase

uL«gt &))&'J?|f)>a.&i‘5;a}|.ﬁ|3ﬂ e =Y JS.&

Figure 2. Infiltration rates measured in the wastewater injection.
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Figure 3. BODS of drainage water from test columns.
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Table 3. Analysis of variance of BODS change percentage without control treatment.

RO F Sl e u,,:ful.:ﬂ o3l am s [GRpwe ] GL‘.A
Significant average of squares Degree of freedom Sources of changes
S TICJUNCIN J SNV
0.0001< 1328.6 1164.7 1 RS e
Method of zeolite, perlite, resin application
| .
0.0001< 49362 547278 2 S
Material type
|46 Lo
0.0001< 20196 1726.74 1 o
Percent of material
| Sk 3,8 5
0.0001< 38.52 45.62 3 TR
Application method*Material type
| g0 Aoy o (g™
0.0001< 17.04 18.53 3 T E AR
Application method* Percent of material
(PVIRWRER S W P | 5
0.0001<  119.65 227.69 3 ot e A
Material type * Percent of material
Lo
1.63
Error
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Table 4. Comparison between the mean and the interaction of BODS change percentage in the test columns.

28 s
Application method

ol a3 5 3,00 sy bl

The interaction between application method and irrigation
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.2
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g L F L F o,z E 2 2
SRy % 32 32 3F 32 R E R ke
3 R 29 ¥ = = g p= 2o
Change percent 2 E < g S B }L = i g t = 1= Average
3 5 8 -3 i > ji=! 5]
o B 2 o & 4 =
=
o
=
[_4
sh -36.2 -38.23 -37.65 -38.38 -39.42 -37.12 -29.88 -26.42
M2 -43.26 -45.54 -44.96 -45.69 -46.85 -44.42 -37.04 -33.65
M4 -43.72 -45.92 -45.35 -46.08 -47.38 -44.81 -37.58 -34.19
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Lzpr4 -47.71 -49.88 -49.31 -50.04 -51.42 -48.5 -41.54 -38.42
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Figure 5. COD of drainage water from test columns.
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Yoo



Sl dlg2 g (500 lua!

Sy ol e Bl S Ose s @ S
Closss sl oS sl e a5 050
LBL als Sl 5L sy se O3St (s &
SYsb St ohs e 5l Ol s Ol 4 s
Fote A et 35 Sk ld e Al
CotS xS S 5 St el
SalS S Ges 4 baedo VT Jlist ol ol
Osw e SUls JYs 3 S el Al
Sosl Ce e ol COD Gl ol iy

AEL e O gl by e

IS os Sl Ao ilols 4 0 sl

0 ol Sl Jads illae das o OLES 1 ey
S Aoy K @M 2 ol slaeyss ann
JlEe s o Sle aglin A Sl e 35
ol 1 Ll slagsie 55 COD &l ks dus s
Sph o odalie A Jyds 3 &S jsbolkea das e
03 byl Syson iy 5 Sy s Sdds 00
4 Coed Sy COD a5 e 25T 0 52
SUls e bl g Js 4 dals 05
G50 4 Lomd Sl COD 28 6l 5
DA s s Sdn s s gl sl bl

Aald lad ) g Ok Ol COD Ol jois oy uili)ly 4525 =0 Jgdr

Table 5. Analysis of variance of COD change percentage without control treatment.

Sols sme F Sl ye Jn_(;l.:a &350 s B e @L'.»
Significant average of squares Degree of freedom Sources of changes
VRTINS (SO
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Table 6. Compares the mean and the interaction of COD change percentage in test columns.
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Abstract

Background and Objectives: In recent years, water crisis has caused wastewater using in agriculture
section. According to the welcome and the need to use wastewater and recycled water in agriculture,
more wastewater treatment plants in the country with the aim of reuse of wastewater in agriculture, are
designed and implemented. Treatment action cause to the amount of organic material to be refined. So,
Investigation of wastewater pollution reduce is necessary. In this Investigation, the use of filters and
natural absorbent such as zeolite, perlite and anionic resin to improve wastewater characteristics will be
examined.

Materials and Methods: This study was conducted in 18 PVC columns to evaluate the combination
filters, including modified zeolite, perlite and anion resins to reduce pollution in wastewater. Test units
are made of PVC pipe internal diameter 10.5 cm and a height of 60 cm. Five centimeters bottom of each
column were filled out using a sand filter to prevent soil particles. On the sand filter, to a height of 40 cm
of soil or soil combined with modified zeolite, perlite and anion resin as mixed or layers was filled. The
experiment consisted of nine treatments and two replications. The statistical plan was conducted in a
completely randomized plan with two factors. The first factor, the use of modified zeolite, perlite and
resin include of two mixed and layer by layer types and the second factor is the percentage of modified
zeolite, perlite and resin in two levels 2 and 4 weight percent. To measure BODs and COD, wastewater
was injected in columns 10 times the frequency of weekly. Drainage wastewater collect from columns 24
hours after were irrigated. After the ninth round took a leaching. Then the samples were transferred to the
laboratory for the measurement of BODs and COD.

Results: The results show that layer treatment including zeolite, perlite and resin with 4 weight percent,
has the highest effect among all treatments. As amount of BODs and COD declined more than 47 and 16
percent, respectively. Control treatment has the lowest effect with 36.2 percent for BODs and 12.26
percent for COD, too. Also, results show the use of zeolite, perlite and resin to form of mixed, cause to
reduce the BODS and COD than the control column, but the layer column are more able to reduce them.
Moreover, effect of perlite is more than to zeolite to decline BODs and COD and more weight percent of
used particles cause more effect of them.

Conclusion: The results show, used filters decline more in BOD; and COD than to control treatment. But
weight percent change of filters from 2 to 4 percent doesn’t have a lot of effect on BODs and COD.
Application of combination filter as layer by layer including zeolite, perlite and resin with 4 weight
percent has most effect on reduce of output BODs and COD and the lowest of effect is for zeolite filter
with 2 weight percent. One of the reasons for higher ability to remove BODs and COD wastewater in
layer column is slower passing of water from this column. Zeolite, perlite and resin layers in the soil
column prevent the cross of organic material and due to the low concentration of organic matter in the
drainage water, chemical and biochemical oxygen demand was reduced. Also, compare of the BODs and
COD amount of output from test columns to the amount authorized for use in agriculture shows that its
value is less than the allowed limit.
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