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Table 1- Average of some wastewater parameters of Shahrekord University

oSl eolin EC (dS/m)  pH Ca+Mg (meg/L)

Na (meg/L) NOs™ (mg/L) GBlre lge JS TSS (Mg/L)

1.02 7.74 5.14

3.4 26 109.3
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Figure 2- Comparison of pressure drop of filters with allowable pressure drop during system operating hours
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Table 2- Variance analysis of measured parameters at different hours

Hours

- 2 3 4 DF 5 6 7 DF 8 9
B 1 701*  653° 48 607 1 41 26" o0 1 - -
g c 1 4441 4813 3203  4201° 1 3081%  4166° 36816 1  280.1° 266.6%
21 B*C 1 441%  4g%  213®  301% 1 - - - 1 - -
= E 0 3 126 5.6 17 8 2 11 134 6 11 75
cv 105 202 156 75 - 18 5.6 189 - 52 139
B 1 33333°  30083°  1200°  24083° 1 20166 20166  16666° 1 - -
c 1 2700°  24083°  16333° 14083° 1 10666  8166° 8166 1  600™  600°
B g1 3me 7E o0 83 1 - - - 1 - -
E 10 4466 3333 2466 2866 8 50 50 00 6 1888 333
cv 3.8 204 2707 216 - 106 998 269 - 193 824
B 1 001 001  0001® 0002® 1 002%  000006" 1 - 0006"
c 126 277" 171 211 1 14%  121°  046* 1 03° 108
2 B¢ 1 o001 002  001®  0001® 1 - - 1 - -
E 10 001 073 069 001 8 049 011 008 6 003 o1
cv 38 231 232 36 - 182 77 87 - 68 73
B 1 08 085 147 168" 1  15° 096"  0006™ 1 - i
2 c 1 147 1452 1578 18 1 129°  84*  006™ 1 153" 1232
T B 1 007®  001™ 01 0007 1 - . . 1 - .
S E 10 007 007 004 006 8 018 008 176 6 005 004
cv 458 444 331 374 - 601 441 193 - 338 312
B 1 0001  00008™ 00008™ 0003™ 1 0004 0001™  00004™ 1 - -
c 1 o047  o0ls* 018 026 1 018* 02  021° 1 023°  021°
L B 1 o00001™ 00003* 0%  0001™ 1 - - - 1 -
E 10 0004 003 002 002 8 0009 001 0006 6 00 001
cv 093 25 209 205 - 125 174 102 - 143 171
B 1 0000L™ 00004 00001®  0° 1 0°  00001™ 1 - -
c 1 003  004*  003*  004° 1 003  00I* 001 1 00° 001°
QB 1 000003 0000008™ 0% 000003 1 - - - 1 001 0004
E 10 0007 005 000003 002 8 002 003 004 6
cv 8.87 175 775 129 - 1223 1928 205 - 127 69
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ns, *and **: Non significant, significant at a probability level of one percent, significant at a probability level of five percent

respectively. “- “shows that filter don’t work.
DF: Degree of freedom, B: Basic filter, C: Complementary, B*C:Basic filter* Complementary, E: Erroe, CV:Coefficient of variation
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Table 3- Comparison of the mean of the measured parameters in different hours

okl Hours 0 1 2 3 4 5 6 7 8
N oo lnlet 258 266° 23°  26°  266° 30°  27.6° 250 248
—} - s 246° 260 218 258 253% 208 27.6° 242 248
e S Sz 86° 93° 86  10° 11° 126 12v  11b  10P
EE &z 76° 86° 7.3 86 93 11® 100 - -
< G 166 173 15° 173> - - - - -

~ owplnlet 1133 1200 110° 1166° 110° 1133 1033° 100° 96.6°

J s 4330 46.6° 433* 50  466° 533 46.6% 46.6° 46.6°

g sz 766 80° 66.6° 733 733" 766° 70  66.6° 66.6°
2 Gz 40°  433° 466 433* 366° 409 366° - -
a G 133°  20° 233° 233° - - - - -

o lnlet 3410 377@ 32> 331° 39" 35 406> 3140 24P

= s 323 3500 31° 321° 3820 340° 405> 321 242b

g sz 424%  464° 4022 403 472% 4280 49 376° 2870
s Gz 423 461° 401* 399 473 4172 408° - -
G 33 3740 3200 3300 - - - - -

waplnlet 449 480 516 524 53 49 528 54 57

o= s 53 58 615 63 &  57° 720 g 62

>3 sz 76° 806 B86° 88 89 8l  74% 88 948

SE GZ 7 74b 76b 8 790 7.3 7.5 - -

G 48d 534 5pl  5El - - - - -

o lnlet 7200 7.8l 7.50: 7.73 803 7.79 804* 7750 7.71¢

s 723 783 7600 7.74° 804 773 7.98° 7.70° 7.60°

T sz 6.0 7588 735 7.42> 7.60° 7.30° 7.60° 7.300 7.22b
Gz 6.00° 7.60° 7.37¢ 7.47% 7700 7.400 7.62° - -
G 723 784° 762 775% - - - - -

waplnlet 0918 1278 087° 1.14° 1.30° 089 097 087% 088

£ S 103 133 091° 1190 135 093 101¢ 091* 0912
2 sz 114° 146° 099° 131° 1498 101*° 111® 12 18
0 Gz 113* 144° 098° 131° 1490 101° 109 - -
G 103 132 09 1198 - - - -
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“- “shows that filter don’t work. Means with similar letters in each column have no significant difference at the statistical level of
5% (Duncan test).
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Introduction: Nowadays, the use of effluent in irrigation and especially drip irrigation systems has
increased. The findings uncovered that drip irrigation is assumed as the only method which is capable of
overcoming specific problems caused by wastewater usage. In this study, the efficiency of sand and geotextile
filters with zeolite on wastewater properties and their application in the filtration of the drip irrigation system
was investigated.

Materials and Methods: This study was conducted to investigate the changes in important chemical
properties in the municipal wastewater of a university after passing through sand filters, geotextiles, and zeolites
in the drip irrigation filtration system. A factorial experiment was performed in a completely randomized design
with three replications. Treatments included sand filter (control-CTRL treatment), geotextile filter (G), sand
filter with zeolite (SZ), and geotextile filter with zeolite (GZ). The sand used in this study was the usual silica
sand which was in three sizes of 3-5, 5-8, and 8-12 mm. In order to remove any contamination and soil particles
and increase the accuracy of the measurement of suspended solids in the effluent, the sands were washed several
times with water before usage. The geotextiles used in this study had three types with weights of 300, 500, and
1000 grams per cubic meter. The zeolite used in this study was clinoptilolite modified with hydrochloric acid.
The wastewater used in this study was obtained from the effluent of Shahrekord University. System flow rate,
Pressure, nitrate, suspended solids, sodium, calcium, magnesium, electrical conductivity, effluent pH were
measured before and after entering the filters at different hours. Statistical analysis was done by SAS software
and the Duncan test was used to compare the means of the data.

Results and Discussion: The results showed that the sand-zeolite treatment had a good performance in terms
of pressure and the geotextile-zeolite treatment was able to provide pressure for a short time. The amount of
nitrate in the wastewater of the sand filter was not significantly different from the amount of inlet, but in other
filters was significantly reduced. The amount of nitrate input of all treatments was 26 mg/l.The average output
nitrate in the sand filter was about 25 and in the other filters was less than 20 mg/l. The average amount of
suspended solids in the effluent was about 110 mg/l, while the average amount of suspended solids in the
wastewater was reduced to less than 72 mg/l. The sand and sand-zeolite treatments increased the total amount of
calcium and magnesium in the wastewater more than geotextile and geotextile-zeolite treatments, respectively.
The average Ca + Mg of effluent in the total operating hours of the system was higher than the average input in
all filters. The percentage of EC changes in total hours increased about 4% in sand and geotextile treatments and
14% in geotextile- zeolite and sand -zeolite filters. The highest percentage of pH changes was related to sand-
zeolite filter, which reduced the pH of incoming wastewater by about 4.5%. After that, geotextile- zeolite filter
reduced the pH of the incoming wastewater by 4%. The average pH of the effluent of all filters is lower than the
average of their inlet.

Conclusion: Sand and geotextile filters alone cause pressure drop and dropper clogging. However, the sand-
zeolite treatment has performed well in this regard. The geotextile-zeolite treatment has the potential to be used
in terms of supplying the necessary pressure for a short period by applying special treatment measures before
this filter. These conclusions are only in terms of pressure drop due to the ability of filters in practical use and do
not refer to their ability to filter the parameters and provide the desired flow. All treatments, especially zeolite
treatments, significantly reduced nitrate, and these filters can be used to reduce effluent nitrate in cases where the
amount of nitrate is more than allowed. However, since the sand filter had no effect on nitrate reduction, the
effluent must be treated for nitrate before using sand filters. The geotextile filter had a higher percentage of
suspended solids removal at all hours. The addition of zeolites to both geotextile and sand base filters reduced
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their ability to treat suspended solids. Therefore, geotextile filters can be a good alternative to ordinary sand
filters in terms of this parameter. All treatments increased Ca + Mg relative to the input. The sand- zeolite
treatment reduced the pH of the incoming wastewater more than other treatments (about 4.5%). Also,
desalination of salts from zeolite treatments increased the EC of effluent in the sand-zeolite and Geotextile-
zeolite treatments. According to this study, the use of sand-zeolite in terms of reducing nitrate and suspended
solid, increasing calcium and magnesium, and reducing pH and no pressure drop is recommended.

Keywords: Clogging, Inlet wastewater, Nitrate, Total suspended solid



