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1- piezometer
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2- Input flow meter
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3- Inlet pipe to filter

B RURUICE SR KR NP

4- Pressurized sand filters model
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5- Output discharge meter
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Figure 1. Schematic of a pressurized sandy filter model with silica contents.
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Figure 2. Schematic of the testing steps.
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Table 1. Silica granulation used in pressurized sand filters model.
3] SIS F3e o3l sl
Height (cm) Uniformity coefficient Effective size (mm) Granulation (mm)
30 1.2 0.84 0.1-5.2
25 1.35 6.73 5-8
30 1.3 8 8-12
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Table 2. Leca granulation used in pressurized sand filters model.
3] SHIS Fye o3l Sl
Height (cm) Uniformity coefficient Effective size (mm) Granulation (mm)
30 1.55 0.6 0.2-5
25 1.35 5.3 4-6
30 1.35 6.35 6-8
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Table 3. Chemical characteristics of water in the study area.

Fe Mg Ca TDS Tu TSS
(mg/) (mg/) (mg/) (mg/) (NTU) (mg/)
1.33 273 90.5 5723 8.03 2353
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Table 4. Analysis of variance for bedding materials and sampling point on the physical and chemical

parameters of water.

Sl e e
Mean squares @slsl e s et e
Fe Mg Ca TDS Tu TSS @b Variables
mgh)  (mgh  (mg (mgl)  (NTU)  (mg/l)
| &
0.001 746.59 13.6 206.74 0.21 1.17 2 o
Replication
*k *k *k *k Y A) s (W29
0.96 686.18™ 1881.37 28853.01 37.51 28577.17 2 B) C‘
Bedding materials (A)
o
0.001 655.87 40.29 914.9 0.36 33.33 4
Error
*Hk *k ok * ok B Si 5 A-ESJ
0.006 494.34™ 18.60 731.13 1.47 623.72 2 B sSem
Sampling point (B)
0.001"  702.57™ 1.14™ 115.62" 0.56™ 21.88" 4 A*B
o
0.03 638.55 0.73 281.54 0.36 58824.83 12
Error
0.026 641.32 75.87 3150.46 1.81 1109.9 26 £
Total

il o 13 e S g s e 5 dos g Sl a3l e sy S el o 53 s e Sl 5™ .

** * and ™ represent significant at 1% probability level, significant at 5% probability level and non-significant, respectively.
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Table 5. Comparison of the average effect of bedding materials on the physical and chemical parameters of water.

Fe Mg Ca TDS Tu TSS e e
(mg/1) (mg/1) (mg/1) (mg/1) (NTU) (mg/1) 7
0.55° 27.28° 94.17° 502.50° 4.03° 177.00* o
Silica
el BT
0.36° 29.72° 82.80° 461.00° 2.27° 138.83° A
Leca-anthracite
Gt 5T 5 s
0.17° 27.38° 74.08° 422.44°¢ 1.17°¢ 97.33°¢ o

Silica-anthracite

P et 5 (S Sl el 650 e BE ST il amlis 1 Jpx
Table 6. Comparison of the average effect of sampling points on the physical and chemical parameters of water.

Fe Mg Ca TDS Tu TSS S 4 sad 4hal
(mg/) (mg/1) (mg/) (mg/1) (NTU) (mg/) Sampling points
0.38° 20.65° 84.14° 469.00° 4.03° 144.27° C
0.36° 20.51° 82.80° 460.38° 227% 136.00° D
0.34° 20.22° 82.14° 456.55° 1.17° 132.88° E
Jader) LS Jlaine bl 555 58 845 A oSl amlie 5 aboly s mls
b o3 o oS s e LS S0l A lie Jsu (Y Gl el g Sused dai 5 i Db slales
(A Jsd) Sl s ol pme OVl 2 S A LV gbadsts s Of pless 5 S
Sols ae BVl a8 das o OLES A J sl O R Sl aS das o Ol bl 4 s C’L’ ] 0
Al s daline (6 SW gel bl oy s el b 3l f‘“‘s@*‘ﬂéﬁﬁﬁ‘d‘ﬁ)ﬁ‘“lﬁ

Dl bt 5 (o sl il (S Gges s g e b 31 bl e Y g
Table 7. Analysis of variance for bed load and sampling point on the physical and chemical parameters of water.

Sl e e
REBIECSH

Mean squares et m
Fe Mg Ca TDS Tu TSS (df Variables
(mg/) (mg)  (mgh  (mgh  (NTU)  (mg/))
S
0.0008 746.59 13.61 206.74 0.213 1.17 2
Replication
ns ns ns ns ns ns A) Bt )li
0.0081 747.19 6.06 271.13 0.061 104.17 1
Bed load (A)
U
0.001 541.66 4.45 32.07 0.31 1.7 2
Error
B S& goi aais
0.0057™ 494.34™ 18.60™ 731.13™ 1.48™ 623.72"™ 2 B s
Sampling point (B)
0.000016™  790.67™ 1.41™ 4.01™ 0.76™ 11.16™ 2 A*B
U
0.03 631.55 89.52 1413.58 2.05 1305.56 8
Error
0.025 641.32 75.87 1457.41 1.81 58824.83 17 £
Total
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Table 8. Comparison of the average effect of bed load on the physical and chemical parameters of water.

Fe Mg Ca TDS Tu TSS e 0L
(mg/) (mg/) (mg/) (mg/) (NTU) (mg/) Bed load
0.35" 27.18"° 83.36" 459.74° 247° 136.33° 1
0.37* 19.74° 82.69° 464.22° 2.52° 139.11° 2
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Table 9. Comparison of the average effect of sampling points on the physical and chemical parameters of water.

Fe Mg Ca TDS Tu TSS SS 4 sad 4hal
(mg/1) (mg/1) (mg/1) (mg/1) (NTU) (mg/1) Sampling point
0.38* 20.65° 84.14° 469.00° 2.80" 144.28° C
0.36" 20.51° 82.80° 460.29° 2.50" 136.00° D
0.35*" 20.22° 82.44° 456.56" 221° 132.89° E
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Table 10. Analysis of variance for bed load and bedding materials on the physical and chemical parameters of water.
Sl e e

33l as=s

Mean squares Dy e
Fe Mg Ca TDS Tu TSS @f Variables
(mg/)  (mg/l) (mg/1) (mg/1) (NTU)  (mg/)
| &
0.0008 746.59 13.61 206.74 0.21 1.16 2 o
Replication
Hok A bS] L
0.008 747.19™ 6.06™ 271.13™ 0.061™ 104.16™ 1 B et
Bed load (A)
[P
0.001 541.66 4.45 32.07 0.31 1.72 2
Error
' ok (B) o) Las
0.66 686.18™ 1881.37™  288530.01 37.52™  28577.16™ 2 _ d
Bedding materials (B)
0.0002 ™ 565.54™ 0.125™ 109.68 ™ 0.88" 10.05™ 2 A*B
[P
0.09 64.06 4.90 130.51 0.42 35.01 8
Error
0.33 641.32 57.87 1251.41 1.81 1109.90 17 S
Total
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Table 11. Comparison of the average effect of bed load on the physical and chemical parameters of water.

Fe Mg Ca TDS Tu TSS e 0L
(mg/1) (mg/1) (mg/1) (mg/1) (NTU) (mg/1) Bed load
0.35° 27.18° 83.36° 459.74° 247° 136.33° 1
0.37° 19.74* 82.69* 464.22° 2.52° 139.11° 2
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Table 12. Comparison of the average effect of bedding materials on the physical and chemical parameters of water.

Fe Mg Ca TDS Tu TSS e Hlas
0.55% 27.28% 94.17% 502.50* 4.03° 177.00° o
Silica
Cosl 5T 5 K
0.36° 29.72° 80.82° 461.00° 227° 138.83° e
Leca-anthracite
Gt 5T 5 s
0.17° 27.38% 74.08* 422.40°¢ 1.17° 97.33*% o
Silica-anthracite
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Abstract

Background and Objectives: Due to lack of water resources and per capita consumption in Iran,
conservation of water resources is one of the most important and basic priorities. Drinking water in
Sari city and its dependent villages are provided with groundwater resource. The poor quality of the
outlet water especially the high amount of iron after the pressurized sand filters in the refinery of
Moallemkola led to investigate the effective factors on the efficiency of the above filters. The purpose
of this study is to investigate groundwater resource by changing the bed and surface load of pressurized
sand filters to improve the removal of physical and chemical parameters of the water refinery.

Materials and Methods: In this study, changes in filter grading were made using pressure filter
sand model and using different substrates (silica, silica-anthracite and leca -anthracite) as well as
changing their surface charge the physical and chemical parameters of pressurized sand filters were
investigated. Samples were taken after treatment at three points in the refinery (at the beginning of
the filter operation, at the end of the filter operation and after chlorination) after 4 months. The
measured parameters included determination of suspended solids, turbidity, total soluble solids,
hardness, calcium, magnesium and iron. The experiments were carried out in factorial and
completely randomized design with three replications. Statistical analysis of data was done using
SAS software and comparison of means was done by Duncan method at 5% probability level.

Results: The results showed that the effect of substrates materials on TSS, Tu, TDS, Ca and Fe
parameters was significant at 1% probability level. The effect of sampling point on all parameters
was significant at 1% probability level. The silica-anthracite bed had the greatest effect on the
reduction of all parameters, especially the reduction of turbidity and iron content. So that the
reduction of turbidity and iron content in the silica-anthracite bed was close to 70% relative to the
silica bed. The leca-anthracite bed was better than the silica substrate. The best reduction in chemical
parameters of water was related to silica-anthracite in pressurized sand filters with a surface load of
54 cubic meters per hour. The interaction effect of different materials inside the filter and sampling
point on TSS, TDS and Fe parameters was also significant at 1% probability level. The results of the
comparison of the average of the physical and chemical parameters of the water studied at different
points of sampling showed that the output water at the end of the disinfection had the lowest values
relative to the water outflow from the filter at the beginning of the operation and the outlet water
from the filter at the end of the operation.

Conclusion: Administration of silica-anthracite in pressurized sand filters in addition to improving
the water quality, will reduce the cost of operating (maintenance and repair) of the filters.
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