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Table 1. Average of some wastewater parameters of Shahrekord University.

(dS/m) Sl culia FLIR | (meq/L) (e 5 peelS § g0z (meq/L) e (mg/L) <l 2o Glae Aol 5150
EC (dS/m) pH Ca+Mg (meq/L) Na (meq/L) NOs™ (mg/L) TSS (mg/L)
1.02 7.74 5.14 3.4 26 109.3
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Figure 1. Schematic of treatments (Sand 3-5 means sand with a grain size of 3 to 5 mm, Sand 5-8 means sand
with a grain size of 5to 8 mm, Sand 8-12 means sand with a grain size of 8 to 12 mm).
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Table 2. Column Studies Treatments.

KeesSS 55 5 5 5 ad 5 308 ) Sola| e 3,
Method of application of zeolite, sand and geotextile Abbreviation Row
(AL ) b 22005 5 (o5 cul |
Only sand without zeolite (control treatment)
S5 8 s WSS 55 L ; )
Only Geotextile without zeolite
S0 28 Gl eSS 55 5 o S 3
Sand and Geotextile without zeolite
e.r\.wcw1g;.:‘j3)a‘jwmu.ﬂ Sz 4
Sand with modified zeolite
e.r\.\ftcwl C,.:J}S) a‘}q.h “ J.LL...S.-“ ").‘uj 1Z 5
Geotextile with modified zeolite
e.r\.\ftcw‘ \;?1}:) 5‘;@ @“ J—LLL'S:'}U J J:I SJZ 6

Sand and Geotextiles with modified zeolite
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S represents sand, Z represents modified zeolite, and J represents Geotextiles.
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Table 3. Physical characteristics of zeolite.

Sde b b 5 bk
Explanation or amount Parameter
305k —pds) e 4 Jilote Ad Al S AL Sxs
Crystal - light greenish white - odorless Appearance

140-160

S-S 51 el .83

More than one up to a maximum of 1.83

(05 Ao 3OV SIde) 5 ol e b
Ion exchange capacity (meq/100gr)

Specific gravity (gr/cm®)

(MJ)) uJ\S V,.é}l?'-

85-95
Purity of minerals (%)
63 (-L.ﬁ_;é) Jal;ﬁ
Porosity (%)
12 (ﬂ&) C—‘bé aj‘.ﬁ‘
Particle size (mm)
) b Slasis —§ Jyder
Table 4. Chemical characteristics of zeolite.
(K, Nay, Ca,Mg) 3 Al Sizo Oy, 24H,0 (%)
SiO, Al, O3 TiO, Fe,03 CaO MgO K, O Na,O MnO P,05 L.O.I
66.5 11.81 0.21 1.3 3.11 0.72 3.12 2.01 0.04 0.01 12.05
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Figure 2. Effect of hydrochloric acid concentration on the process of Clinoptilolite zeolite modification with
emphasis on dissolved sodium ion concentration after testing.
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Table 5. Methods of measuring wastewater parameters.

SSeInl as, el
Measurement method Parameter
o g 7Sl ol8n3) sl Sl Sl
Salicylic acid (spectrophotometer) NO;
Filter paper TSS
e S el LB
Conductivity meter EC
~PpH 4 el
pH meter pH
EDTA L 0 sl 25 VJ,J'V_JA)V—;»JSC}W
Titration Using EDTA Ca+tMg
S }.U V?b Kas V'lJ""’
Flame photometer Na
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Table 6. Analysis of variance of wastewater nitrate in treatments.

Sla e Sl EESRES L
Mean squares Degree of freedom Sources of changes
sk ok Ly wl
130.7 2 “h A
Basic filter
2205 1 s
Complementary
ek < J LY
91.5 2 oo o2
Basic filter* complementary
Uast
6.8 14
Error
S s o s
12.86 Bl B

Coefficient of variation

** Significance at 1 percent
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Figure 3. The average of nitrate in the effluent and wastewater in the treatments.

Yy



OSen g (2 (Sl pansd dpes

obkly Slu= VvV ol pH s 8 W 8 esualis
(YA) 550 A spu> sy u g Ol 1o O
WY oy (VW) (gidbe 5 (pho mpp G
JH ol 358 Ce e S Zel S5
Sbe s Sl ol ety 5 el Sl

Ol ol Al sl el pan 5 4l )53l

3 SJZ JZ )l oS aas o Ol IS5

ol s &S axdhs | ol 2l o it SZ
33 S A ey OY 5 00 OV Ll halS
5 ST ool 0T 51 a5 33 0 55 (slaled
5 sl sl o £V 5 EA L2alS L)

9 oo el Ol s 6,eb L a5

.(YV) Sy o Je e 4l s (YY) o
E) ebﬁ)lSA.z ‘.)U}J 03 490 CJ\J:.”.Z Chd )J.E.Lm.z
Treatments W Lo
CTRL SZ SJZ
:i 0 T T o T T T
J 10 A
RS
B 20 A
#)
&0
g -30 A
<
Q
[}
g -40 A
Z 250 4
S
-60

Ll 5o ONBL Ol 55 Sl id deo 3 ke -8 S

Figure 4. Mean percentage of wastewater nitrate changes in treatments.
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Figure 6. Comparison of Shahrekord University wastewater TSS with the standard of some organizations.
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Figure 9. Comparison of Shahrekord University wastewater sodium concentration with the standard of some
organizations.
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Abstract

Background and Objectives: In drip irrigation systems, the low surface reactivity of the sand
filter for physical-chemical treatment led to the use of other filter media that increase the
retention capacity of wastewater contaminants along with the sand. The purpose of this study
was firstly to compare the application of sand and geotextile with zeolite in filters to reduce
nitrate pollution in wastewater and secondly to compare the quality parameters of Shahrekord
University effluent with international standards.

Materials and Methods: This research was conducted at Shahrekord University in 2014-2015.
The wastewater used in this project was prepared from an observation well located near the east
door of Shahrekord University. In order to investigate the nitrate status, a factorial experiment
was performed in a completely randomized design with three replications. Treatments include
control treatment Ctrl (sand without application of zeolite), geotextile without application of
zeolite (J), sand-geotextile without application of zeolite (SJ), sand with zeolite (SZ), geotextile
with zeolite (JZ), and geotextile sand with zeolite (JSZ). The treatments were poured into
cylindrical columns made of PVC tubes. Inlet effluent nitrate and wastewater were measured
with a spectrophotometer. The total suspended solid, EC, pH, sodium, calcium and magnesium
in the effluent were determined and compared with the standards. Statistical analysis was
performed using SAS software.

Results: The results showed that the filters had a significant effect on the effluent nitrate passed
from the columns (P<0.01). JZ, SJZ, and SZ treatments showed the highest nitrate reduction
with 57, 55, and 52%, respectively. Sand treatment did not affect nitrate as expected.
Measurements showed that the amount of nitrate in Shahrekord University effluent for irrigation
was less than the allowable amount of some organizations, but was not suitable for irrigation
according to the FAO standard. Also, the amount of EC (1.02 dS/m) and suspended solid
(109.6 mg/L) was too much for irrigation according to most standards, but the pH and SAR of
the effluent were sufficient to be used for irrigation. The minimum and maximum pH values
were 7.2 and 8.03, respectively, which were lower than the maximum value of all standards.
The measured SAR of the effluent entering the filters was 2.14, which was allowed according to
the standards in terms of application in irrigation.
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Conclusion: This study showed that sand filters alone did not affect the amount of suspended
load in the effluent, but using geotextiles and zeolite in sand filters can reduce nitrate pollution
from effluent. The amount of sodium, and total calcium and magnesium in the effluent was
higher than the allowable amount for use in irrigation according to the standards of the US
Environmental Protection Agency. But the amount of sodium absorption ratio was less than the
allowable amount for use in irrigation according to all standards.
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