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Introduction
Using synthetic filters in any location needs familiarity about benefits and challenges of its usage
.Currently synthetic filter is widely used in many places in the world .But it hasn't been accepted
in Iran because there isn’t enough knowledge and information about benefits and disadvantages
of synthetic filters (Ritzema et al., 2006).

In the field of synthetic coatings, research and studies have been conducted around the world.
Arvahi and Naseri (2007) investigated the application of synthetic and mineral filters in
underground drainage systems. The results of this study showed that the performance of the PP450
synthetic filter is similar to the sand filter and can provide drainage requirements and is technically
and economically feasible in Abadan's subsoil drainage system. Faure (2006) presented an
experimental model for predicting geotextile clogging. With the help of this model, the mass of the
particles of soil particles enclosed within the geotextile could be measured. The results of the Faure
experimental model show that the eclipse of geotextiles depends on the mass of the particles
entrapped inside the geotextile.

Water and soil of Ramhormoz Fajr region have high calcium content and in this case, the
probability of clogging of filters increases due to chemical activity. In order to examine this issue,
it was first necessary to simulate the conditions in a physical model to determine the effect of
synthetic filtration on clogging. In general, the objectives of this study were:

1- Evaluation of synthetic filter performance in the conditions of Ramhormoz under continuous
flow operation.

2- Investigation of Eclipse of synthetic filter in wet conditions and drying of soil (discontinuous).

3- Studying filtration of synthetic filter due to temperature changing conditions (discontinuous).

Materials and Methods

The area has a dry and semi-arid climate, it has warm and long summers and short and temperate
winters. Soil sampling from the soil of the Sultanabad region was carried out at a depth of 1.5 m.
Installation of drains was carried out. The Sultanabad sediments are composed of loamy silty loamy
deposits of alluvial deposits, and soils with high depths without prophylactic evolution with
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compact structures and gaps greater than one and 30 cm deep (Anonymous, 2014). To investigate
the chemical composition of carbonate-calcium on synthetic filters, nine cylinders of 50 cm height
were constructed. For this purpose, polyethylene pipes were used in a diameter of 4 inches (10/16
cm).

To create the effect of continuity and flow inconsistency on the probability of sedimentation,
all experiments were carried out in three continuous streams and a discontinuous flow under heat.
In the present study, the experiments continued for 2000 hours. In the interrupted treatment, for
one hour of continuous flow, the flow was stopped for half an hour. The experiment was subjected
to heat treatment with three replications.

After the end of the 2000-hour period, the filters were removed from the cylinders and
subsequently photographed in the central laboratory of Shahid Chamran University using the
electron microscope model (1455 VP).

Results and Discussion

The results of the investigation of the hydraulic conductivity of the whole system in the test
columns showed that despite the fact that there was a significant difference between hydraulic flow
and hydraulic conductivity, but for all the treatments, the discharge increased to the peak, then
decreased and continued until a constant trend. Sharifi et al., 2015 and the Jihad Nasr Institute,
(2014) achieved the same results. The results of microscopic imaging of different treatments
showed that a neglect able amount of sediment were on the filters, however, this amount of
sediment during the experiment time could not clogged the filters. If the filter is used during
continues flow, clogging may occur on a very long time that may exceed the filter lifetime Benefit.

Conclusion

The results showed that there is a possibility of sedimentation for all of the indices, but during 2000
hours, the eclipse did not occur in the system. Since sedimentation and eclipse are different, the
probability of sedimentation is high, but clogging does not occur, as a result, it takes a lot of time
that filter becomes clogged by sediment.
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Table 3-Physical characteristics of the studied soil

Soil Clay Sand Percentage Silicate
Texture Percentage g Percentage
Clay-Loam 315 30.5 38

adlland yg0 4dgl S (bl Do gas £ Jgis
Table 4-Chemical characteristics of the primary soil under study

EC CaCOs  CaSOs  Hcoy COs*  CF  ca** Na® Mg K
(dS/m)  pH (%) (meg/lit)

5.02 7.64 24.56 0 23 0 35 30 10 25 0.8

ST Qlasd Slogas -0 Joor
Table 5-Water chemical properties

Water K" Mg® Na* Ca? Cl- Co*s  Hcos-
chemical H Ec
propertie megq/lit P (dS/m)

s

Amount 1.7 6 15 15 40 0 12 7175 2.08

ol Ol 7 (63105 D gy Jlix! (gl p Lalisko S oL oubdmlone (S yolsly polio -1 Jue
Table 6-Calculated parameter values of different indicators for the possibility of calcium carbonate

deposition
E — g %; R T ? 5
<) [= ~ <] o= Y e)
5 g & g £ g8 g g o ¥ I3 & g
& it 3 o o %)
85>
§§§§ 502 764 205 30 23 2 15 26 22 154 45 194
%8
Water 208 775 25 15 12 12 19 235 2 154 481 189

oW — il § 5635 (W Y Sl el wlol 3 panls Ol 5 (5105 Oguy Jloi>! =Y Jgu>
Table 7-The possibility of Calcium carbonate deposition based on Langelier, Riznar and Steve Davis

indicators
. . Steve Sedlmenfca_tlon Sedimentation Sedimentation
Langelier Riznar . probability . .
. . Davis probability probability
Parameters index index . based on the
index . based on the based on the
value value Langelier - g .
value . Riznar index Steve Davis
index
Saturated
extract of 1.54 4.56 1.94 High High High
primary soil
Water 1.54 4.81 1.89 High High High

SR Colud 9 Ok o (20 Ol
a4 oals Tyl (Sgyaud colan g (00 Olyuss oy gl
Joine U 25,5 5 o 5 4355 3,90 SPSS l3lp 5 Al
5 el 4 4255 L s 9 293 Ao gl 0355 b oo

5 plonl (¢S aoms gl 93 (nl Cumsg

SIS gy Jloinl 45 395 o0 osnlie (V) Joi> 4 257 L

Cunl dzo opdy o opl Cuwl 009y 3bj Lo yas Ll alS” 4lil &
ool oYU ()8 gy Juwils (s adhaie S g O &
4 o JlaS5g55 3590 5 wlie a5 (2009) Ghobadi Nia
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Table 8-Descriptive Statistics
For the average

Standar

Trea Qua amount of . .
tmen ntit Averag d . Standar confidence interval Mini Maxi
e deviatio  derror - mum  mum

t y N Higher  Lower

range range
A 102 77034 642.168 63.584 7829.17 7576.91 6580 9320
B 102 6197.1 109§'41 108.66 6411.38 5982.63 4790 8370
C 102 5403.24 145.49 143576 5688.5 5118.42 3780 7940
T?ta 306 6434.43 1465'86 83.627 6598.99 6296.87 3780 9320

In Spss software the data must be entered sequentially in order to perform data analysis, which are 102 in total.

bl ol - Jove
Table 9- Variance analysis
Sig F . Medium Freedom Square Sum
' Statistics Square Degree
0 112.663 1391841.866 2 2783682.732 Between treatments
1235405.126 68 3743278.186  (errors)Within groups
101 652696.918 Total

The intended meaning behind within groups is the three replicates in each treatment.

Ao 33 A4 Oluwobo! zwlaw U LSD (99037 -1+ Joue
Table 10-LSD test with 99% confidence level

Confidence interval Sig. Average ) 0]
Lower Higher difference  Treatment  Treatment
range range (1-J)

Standard
level
1102.59 1909.47 0 155.639  *1506.029 B A
1896.36 2703.24 0 155.639  2299.804 C
-1909.47  -1102.59 0 155.639  *-1506.029 A B
39.33 1197.22 0 155.639  *-793.755 C
-2703.24  -1896.36 0 155.639  *-2299.804 A C
-1197.22  -390.33 0 155.639  *-793.755 B
Qg sload (28 (il o1y Julowi -V Jou
Table 11-Variance analysis of continuous treatment discharge
Square Sum Freedom Medium F _ Sig.
Degree Square Statistics
Between 1767777574 33 5417578 418 0
days
Within
groups 815372.917 68 1199.778
(errors)

Total 260315.490 101
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Table 12-Discontinuous treatment flow variance analysis
Freedom Medium F

Square Sum Degree Square Statistics Sig.
B‘i};‘ﬁe” 7356439.354 33 222922405  93.17 0
Within
groups 162967.708 68 2296.584
(errors)
Total 7519407.62 101
Lo 5 oo jlowd (20 il ylg ko -\ Joue
Table 13-Variance analysis of flow rate under heat
Square Sum Freedom Medium F si
g Degree Square Statistics 9.
B%t;’;’ge” 1322015222 33 40061.667  516.182 0
Within
groups 52775.0 68 776.103
(errors)

Total 13272927.22 101

g Jlosd (S Colud (bl Julod -VE Jgur
Table 14-Variance analysis of hydraulic conductivity of continuous treatment

Square Freedom Medium F si
Sum Degree Square Statistics g
Between 1711 33 0.515 4528 0
days
Within
groups 7.741 68 0.114
(errors)
Total 24.752 101

o Jlosd (SIgrd ol (il sy Jukoxi —10 Jeu
Table 15-Variance analysis of hydraulic conductivity of discontinuous treatment

Square Freedom Medium F Si
Sum Degree Square  Statistics g.

Between g9 915 33 2.119 92.999 0

days

Within

groups 1.549 68 23

(errors)

Total 71.464 101

by cod sl (SI9 s calod (il sy -1 Jgue
Table 16-Variance analysis of hydraulic conductivity of heat treatment

Square Freedom Medium F Si
Sum Degree Square Statistics g
Beween 155 645 33 3807  514.994 0
days
Within
groups 503 68 7
(errors)

Total 126.148 101
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Fig 6- Flow rate changes over time for continuous, intermittent and heat treatments
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Fig. 7-Changes in hydraulic conductivity over time for continuous, intermittent and heat treatment
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Fig. 8-Images taken by electron microscope (SEM) of the intact coating
A) 50% Magnification  B) 150% Magnification C) 400% Magnification
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Fig. 9- Images taken by electron microscope (SEM) of the continuous treatment coating
A) 50% Magnification B) 150% Magnification C) 400% Magnification
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Fig. 10- Images taken by electron microscope (SEM) of the interrupted treatment
A) 50% Magnification  B) 150% Magnification C) 400% Magnification
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Fig. 11- Images taken by electron microscope (SEM) of the heat treatment
A) 50% Magnification  B) 150% Magnification C) 400% Magnification
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