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Abstract

Most of the world's water sources are underground water sources. Rapid population growth, agricultural
development, and unresponsive surface water levels have led to an increase in water pumping, resulting in a
drop in groundwater levels and depletion of aquifers. Life in arid and semi-arid regions is completely de-
pendent on groundwater resources due to low rainfall, so proper management of groundwater in such re-
gions is very critical. This research is aimed at modeling the spatial and temporal level of underground
water in the Minab Plain. In order to know and evaluate the process of illegal withdrawal from the under-
ground water table of the Minab Plain, the available information related to water resources (observation
wells) and hydrogeological of Minab Plain in a period of 17 years (1376-1392) was used as the basis of the
work. In addition to the geostatistical Kriging method, the Radial Basis Functions (RBF) method, which is
based on a neural network, has also been used for zoning and interpolation of the underground water level
of Minab Plain. In this context, the interpolation models of implementation and changes were investigated
temporally and spatially in Minab Plain. The level of accuracy for each of the models was examined, and
Kendall's time series method was used to examine the changes, and finally, spatio-temporal modeling was
done during the years under review. The results of this research showed that the average balance had a
completely decreasing trend. Among the kriging methods, the simplified kriging method with a determina-
tion coefficient of 0.89 showed the most accuracy among other models. Among the RBF methods, the fully
regular spline method with a coefficient of determination of 0.67 was the most accurate compared to other
models. After choosing the kriging method as the optimal method, spatial trending was done using annual
level maps and it was found that the amount of level drop has a geographically uneven distribution and in
some areas, the level drop was much more intense. All spatial-temporal trend zoning maps show that the
decreasing trend of Minab Plain's underground water level is different from each other in terms of spatial
distribution, and in different parts of the water level has changed with different intensity, which is necessary
to choose the best method. Finally, different kriging and neural network models were used from the results
of RMSE statistics and it was found that the kriging method has better modeled the water level changes in
the Minab Plain compared to the RBF method.
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Table 1. Geographical characteristics of the observation wells used in the research
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Table 2. Statistical units used in the Mann-Kendall test (Aziz & Burn, 2003)
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Linear trend (OLS) of raster group

Fig 12. OLS linear trend of the interpolated data time series using the Kriging method
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Monotonic trend (Mann-Kendalil) of raster group

Fig 13. Man-Kendall trend of the interpolated data time series by Kriging method
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Abstract

The flow on the lateral weirs is of a spatially variable type with a decreasing flow rate. Lateral weirs are made in different
ways. These structures are usually built in a rectangular shape. Rectangular lateral weirs have a fixed crown width, while
in circular lateral weirs; the width of the water surface passing through the weir is a function of the water depth. In this
research, to numerically investigate the hydraulics of the flow over the side weir of a sharp edge, a trapezoidal channel
with a length of 12 meters, a width of 2.5 meters, and a height of 1.25 meters was used in the wall of the channel. To
investigate the effect of the water level behind the weir on the flow modeling, water levels of 1.9 meters and 2 meters
were used. Based on the results, by increasing the height of the sharp edge weir in the trapezoidal channel from 0.6 meters
to 0.8 meters with the shape of the rectangular weir crown, the pressure increases by 5.3%, the shear speed decreases by
7%, and the horizontal speed increases by 13.5%. In addition, it was found that by increasing the height of the trapezoidal
sharp edge weir from 0.8 meters to 1 meters with the shape of the rectangular weir crown, the pressure increased by 5.4%,
the shear speed decreased by 2.5%, and the horizontal speed increased by 11.24%. Also, the changes in the Froud number
for the mentioned situations have shown a 23% decrease and an 8.8% decrease, respectively.

Keywords: Lateral weir, Flow modeling, Crown height
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Fig 1. From right to left: Semicircular sharp edge spillway, rectangular sharp edge spillway and
triangular sharp edge spillway
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Fig 4. Pressure results at the spillway output of the reference article and present modeling
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Fig 7. Pressure simulation results based on the weir height of 80 cm

el Vor gy fE) Gelal s 5L (il et il A IS

pressure

11396.470
9470.462
7544.453
5618.444

‘H 3692.436

| 1766.428
159,580

Fig 8. Pressure simulation results based on the weir height of 100 cm

o g5 UL Sl 5,8 5 b il Ll L 5 ad e e S S ek sl L2 -4 IS

716
3 714
T2

il' 6/; 7154

3 o6 7113
=X 6/75
6/2

7

A
(rogiilw) 39y gl

Fig 9. Pressure developed on the lateral weir of a sharp edge with different heights considering the crown height
parameter of the weir

YAY



Fojloss « S5 0590 NPT Lo & bbb yo 58 o mly dlxo

o 5 6148555 JUL s il gL, L 58 ) o) 595 5 Ol s ode s YT

b gl =t 558 s b glamed JUS s 5o ad b e s Sl 0L Sl sods &= e ol o2
CUL:J)}}JJM)J JL:.A M\UW\Y)\\ AK d&i‘)‘é)})ﬂqw RGO P 45‘)\ JLJJ “:"o)""’jja")‘ji)f“’

Sl 4l e /AT Il e BBl s S S Sl il &S 008 e e bl Esl e
Sl ML.A \.._}'.’.j"” CU CL&J)‘ (5‘f 4.;JUJJJ:.A v /2VYA o)‘Ju| “ L.f;’f C,&J.w)\.ki& u:[J'LQS}MLA -\.J'.'.J""’ CU CLQJJ\

Jdliddu:&tsj.ljjwcujéowJl}r.:\d&j&;&ﬂﬁjwcbCL&J‘)‘&.‘J}\LC;U)J(\r‘_}gﬁ)

SaaSlos W 5y tL&S)\ ol s glan S @L:.'.—MJK.\Z

shear velocity
0.173
0.144
0.115
0.086
0.058
0.029
0.000

Fig 10. Simulation results of shear speed based on the weir height of 60 cm
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Fig 14. Simulation results of the free surface of the flow based on the weir height of 60 cm
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Fig 16. Simulation results of the free surface of the flow based on the weir height of 100 cm
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Abstract

The removal of heavy metal pollution existing in industrial wastewater is one of the major challenges in
preserving water resources. Copper is one of the metals that is present in the effluent of many industries,
especially metal plating industries with high concentrations, and the absorption of this metal by renewable
and available bio-sorbents has received much attention. The present study was conducted to investigate the
biosorption ability of Aspergillus niger fungus cells in removing copper ions from industrial wastewater and
determining the parameters affecting it. Aspergillus niger fungus cells were pre-treated with sodium hydrox-
ide before the biosorption process to reach the maximum biological absorption capacity. A certain weight of
dry biomass was placed in contact with 25 ml of copper solution at 25°C, and after a specific contact time,
the biomass was filtered by centrifugation, and copper concentration was measured using the spectroscopy
method at a wavelength of 324 nm. According to the results, the best efficiency of active biosorption in
optimal conditions using 0.1 g of active fungus cells was 81.15% at a pH of 7 in a copper metal solution with
a concentration of 200 mg.L™, after 5 minutes of contact time at 25°C. Optimum conditions were applied to
real wastewater samples from the electroplating industry and after 60 minutes of contact time, the removal
efficiency was 99.94%. The biological absorption process follows the Langmuir isotherm model and kinetic
studies showed that the biological absorption processes follow the pseudo-second-order Kinetic equation,
which shows the involvement of the chemical absorption process in determining the rate of copper biosorp-
tion by Aspergillus niger fungus cells. Also, bio-sorbent regeneration and copper recycling have been inves-
tigated. This study showed that Aspergillus niger can be used as a renewable, effective, low-cost, and envi-
ronmentally friendly bio-sorbent for the removal and recovery of copper from metal plating industry
wastewater.

Keywords: Biosorption, Chemical cell modification, Copper, Industrial wastewater treatment, Aspergillus niger, Metal
plating industry
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Fig 1. FTIR spectrum of Aspergillus niger’s active cells
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Table 2. The effect of bio-sorbent dosage on biosorption, at initial copper concentration=200 (mg.L™), contact
time=5 min, T=25° C, pH=7

T sl bl sbiladl lale e o b olil,
@) (mg.L™) (mg.L™) g (Mg.g™) (%)= RSD
v/ Yoo Y/ A AY/ve£0/0Q
o /Y Yoo AVEA Ye/LLV AY/Va£+ /40
/Y Yoo Y/ve Y/ 0 A /AYEYE
v/t Yoo Y/40 AEVAR AY/OYE/\A
v /0 Yoo Yv/a4 ANYYO AV/Y o /XYY

Dial53l L G e Ll il o il il ol e slidad [l s & s s bl 553 il L CU (1) (S5 4 o
plmil O3l i (§55 2 e Sl i3 ol b SRl s O3l a3 oS el Ll e RS Bl 5
~Oe kil a8 Jshoms 3 s D3l Bl S s 55 e Sl 53 ey Sl S SRl 4 e 5 550 e
Ll 28l 055 Aty o3 el Ol s e (e O3 e I L gl by il e BL Pl ol la

.(Hu et al., 2010)
B LS e 15 eslinal 350 03 28 b 4 5N 5 s 5 0 Sl ladie (s Sl (slap Sl anllles ol
S Lo S sl SO i oSN el s plnil e e el S s il (sl sal sy
Gy g ambo & e a0 s U] 05 Sl slasl 5l ol Ga0lSe sdoms Bl b s 3 )

1 1 1 1 )
2= amant g )
ge qmax b.qmax\Ce

S5 e e Sl e e O e bledl il Co(mg L)

) ol S b S Grex (MY.G7)

el Lasl 53 O3l s (65, ek o (530 bl s e Qe (MGG

o8 Jlasl Cpl8 (o Jlasl Aol B3I L 5 350 0 Jadl 568 Jlasl e Il oS sl ol 5 55 ol il

Sl ol (F aalae) OF st JS05 3 sy b p 5l Jobe il oo

1
logge = logKf +ElogCe \»

ARN



Foylods Sy 0,90 NPTl & bbb yo (58 o bl y alxo

o Ki @JJ;}JA ol s e dewlo IogCe,Iogqe&ﬁ)\sjpj\a\SM@xj; slacsbn 5 K (mg.gh) «
@Ju\})‘}éﬁh Q{Uc.’\.&:& OLis ol ke 1y 5 0y ) gS\e—C]a.ﬂg_gjj ol g.lq-w)\.,\ia}w\ u.,b- 354
) o esls OLES (V) d}.)o- BE rﬁj;;\ 6[.&]1/:\)@ ol cﬁw ‘;ia.ﬁb L; uJ}- Sl skaasolisn

o) Al la g s s Sl o Sl sle eyl <Y J
Table 3. Isotherm parameters of copper biosorption by bio-sorbent
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Fig 2. (a) Langmuir isotherm model, and (b) Freundlich isotherm model for biosorption of copper by bio-
sorbent
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Table 4. Effect of initial concentration on copper biosorption by 0.5 g of bio-sorbent at an initial copper
concentration of 200 (mg.L™"), T= 20 °C, and pH=7.
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Table 5. Calculated kinetic parameters of copper biosorption by bio-sorbent
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Fig 3. (a) pseudo-first-order and (b) pseudo-second-order kinetic model for copper biosorption by bio-sorbent
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Table 6. Bio-sorbent recovery after three biosorption/desorption cycles of copper by Aspergillus niger
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Abstract

The water crisis is one of the most serious challenges of this century, and the Zayandeh-Rud river basin, as a
closed basin with low rainfall, has faced the challenge of water resources management with time; this
challenge is deepening and spreading to other social areas. For this reason, the current research aims to
identify the causes and the dimensions of the crisis by focusing on the geography of Isfahan province from
the perspective of the water governance network. In this research, the activists of the mentioned basin
formed the target society by developing a researcher-made questionnaire, collecting the required information
from 76 subjects as a sample population, and the networks of information exchange and influence on the
water issue have been studied. The subjects who participated in this research were randomly selected, with
an emphasis on obtaining the opinions of 21 different groups of beneficiaries identified in this basin that
constitute the target society. These results were then analyzed using UCINET software and two indicators of
value components and structural position. The findings of the research indicate that the mentioned networks
are not the result of the opinions of the beneficiaries and the provider of their interests, and the effectiveness
and exchange of information are not based on the capacity and position of the organized actors, which, as a

result, shows the malfunctioning of these networks.

Keywords: Network analysis, Policy making, Water governance, Zayandeh-Rud river basin
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Table 1. Enumerated activists (in alphabetical order)
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Table 2. Classification of activists in the information exchange network
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Fig 1. Information exchange network in Isfahan province
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Fig 2. Simplified information exchange network in Isfahan province
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Table 3. Structural position of activists in Isfahan province

1 2 3 4 5 6 7 8 9 1@ 11 12 13 14 15 16 17 18 19 20 21
1 1.800 9.681 8.629 8.595 2.619 0.748 0.208 0.318 0.620 9.110 @.275 0.611 8.533 ©.425 0.423 9.533 ©9.590 0.510 ©.580 @.588 @.107
2 8.681 1.80@ ©.596 @.573 ©.493 0.539 0.418 ©.315 ©.638 ©.338 ©.313 0.516 0.610 ©.468 0.433 0.562 ©.644 0.486 ©.702 0.446 0.247
3 8.629 8.596 1.600 @.875 0.442 8.506 0.262 0.306 ©.620 ©.245 0.287 0.515 ©.393 ©.417 0.541 0.441 8.6082 0.673 8.525 8.657 0.216
4 @.595 @.573 @.875 1.000 @.434 ©.479 ©.364 ©.337 ©.655 ©0.403 ©.258 0.444 0.419 ©.552 0.539 €.395 @.716 @.616 ©.532 @.591 @.377
5 ©8.619 ©.493 @.442 8.434 1.000 ©.584 ©.112 0.183 ©.472 ©.257 ©.459 0.518 ©.468 ©.375 0.427 ©.573 ©.561 @.433 0.515 0.347 0.119
6 8.748 9.539 0.506 8.479 9.584 1.000 0.1%9 0.352 0.509 9.161 0.488 0.514 98.630 ©.427 0.515 8.619 B.527 0.552 8.545 8.568 0.840
7 ©.208 0.418 ©.262 @.364 ©.112 ©.196 1.000 ©.298 ©.368 ©.518 ©.4084 0.038 0.565 0.674 0.183 0.142 8.576 0.282 6.521 @.151 @.637
8 ©8.318 8.315 6.386 @8.337 ©.183 6.352 0.298 1.000 ©.321 ©.460 0.274 8.551 ©.263 ©.4083 0.453 0.249 0.344 0.366 8.366 8.343 0.470
9 ©8.620 ©.630 ©.620 @.655 ©.472 ©.509 ©.368 ©.321 1.000 ©.396 ©.268 0.532 @.484 ©.552 0.435 ©.354 @.625 @.644 ©.583 0.692 0.249
10 ©8.116 ©.338 ©.245 8.403 0.257 ©.161 ©.513 0.460 ©.396 1.000 0.408 0.144 ©.278 ©.435 0.331 ©.222 ©.443 0.265 0.390 0.205 0.531
11 8.275 8.313 ©.287 @8.258 0.459 0.408 0.484 0.274 ©.268 ©.4088 1.000 0.139 8.523 ©.363 0.188 0.29 08.478 0.270 8.349 8.158 0.395
12 8.611 @.516 ©.515 @.444 @.518 8.514 ©.838 ©.551 ©.532 ©.144 0.139 1.000 ©.311 0.402 0.647 ©.414 ©.418 0.525 6.523 @.596 @.121
13 ©8.533 8.618 6.393 2.419 0.468 0.630 0.565 0.263 ©.484 ©.278 0.523 0.311 1.860 ©.717 0.348 0.497 0.661 0.516 8.627 ©.445 6.315
14 @8.425 @.468 ©.417 @.552 @.375 ©.427 0.674 ©.483 ©.552 ©.435 ©.363 0.402 @.717 1.600 0.353 €.364 ©.726 0.423 0.646 0.422 @.616
15 ©8.423 @.433 @.541 8.539 ©.427 ©.515 ©.163 0.453 ©.435 ©.331 0.188 0.647 ©.348 ©.353 1.000 ©.520 ©.445 0.520 0.471 0.497 0.063
16 8.533 8.562 0.441 @.395 8.573 0.619 0.142 0.249 ©.354 ©.222 0.296 0.414 8.497 ©.364 0.520 1.800 B.557 0.392 8.665 8.359 0.846
17 8.596 0.644 6.682 8.716 ©8.561 8.527 @.576 0.344 ©.625 ©.443 0.478 0.418 0.661 ©.726 0.445 0.557 1.808 0.569 8.785 0.417 0.487
18 8.518 0.486 8.673 8.616 ©.433 6.552 @.282 0.366 0.644 ©.265 ©.270 ©.525 0.516 ©.423 0.520 ©.392 0.569 1.00@ 6.543 8.675 0.123
19 @.580 @.702 @.525 @.532 @.515 ©.545 8.521 0.366 ©.583 ©.390 ©.349 0.523 0.627 ©.646 0.471 ©.665 @.785 @.543 1.000 0.488 0.320
20 8.588 0.446 ©.657 8.591 @.347 0.568 0.151 ©.343 ©.692 ©.285 0.150 ©.596 ©8.445 ©.422 0.497 9.359 ©.417 0.675 ©.488 1.000 @.854
21 8.107 ©.247 ©.216 @8.377 8.119 0.048 8.637 0.470 ©.249 ©.531 @.395 0.121 8.315 ©.616 0.063 0.846 B.487 0.123 8.320 2.854 1.800
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Fig 3. Structural influence network of activists in Isfahan province
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Abstract

Nowadays, with advances in technology and the use of industrial methods instead of traditional methods, the production
of rose water and herbal distillates has significantly increased. In producing rose water and herbal distillates, a large
amount of wastewater is generated. This is happening while drought, water crisis, and industrial growth have pushed
Iran to purify and reuse this wastewater. In this research, the purifiability of wastewater from herbal distilleries and rose
water factories in the large industrial townships of Kashan city, located in Isfahan province, was investigated. To this
end, the available records and documents were reviewed, followed by field visits and the collection of wastewater
samples. Necessary analyses were then conducted on the collected data. In the stage of suspended solids removal, the
use of cloth filters, alum coagulant (Al, (SO,)s), ferric chloride (FeCls), and polyaluminum chloride (PAC) were
studied. Furthermore, in the stage of organic matter removal, the use of potassium permanganate (KMnQO,) and the
experiences of other researchers, as well as the use of ozone, were examined. Subsequently, ozone treatment and
simultaneous use of ozone and UV were investigated and analyzed, and a corresponding pilot was constructed.

In the process of producing rose water and herbal distillates, a large amount of wastewater is generated. This is
happening while drought, water crisis, industrial growth have pushed Iran to purify and reuse this wastewater. In this
research, the profitability of wastewater from herbal distilleries and rose water factories in the large industrial townships
of Kashan city, located in Isfahan province, was investigated. To this end, the available records and documents were
reviewed, followed by field visits and collection of wastewater samples. Necessary analyses were then conducted on the
collected data. In the stage of suspended solids removal, the use of cloth filters, alum coagulant (Al, (SOg)s3), ferric
chloride (FeCls), and polyaluminum chloride (PAC) were studied. Furthermore, in the stage of organic matter removal,
the use of potassium permanganate (KMnO4) and the experiences of other researchers, as well as the use of ozone,
were examined. Subsequently, ozone treatment and simultaneous use of ozone and UV were investigated and analyzed,
and a corresponding pilot was constructed. The results showed that approximately 50% of the organic matter can be
removed through coagulation and flocculation, and the remaining can be eliminated through an advanced oxidation
process (ozone + UV) with sufficient retention time. As a result, in high capacities of wastewater it is recommended to
use an anaerobic treatment method, ozonation of the outlet of the treatment plant and filtrating leads to achieve
complete wastewater treatment in accordance with the discharge standards into the environment. Therefore, this method
has been introduced as a suitable method for wastewater treatment in Kashan Industrial Towns Company).

Keywords: Wastewater treatment, Rose water extraction, Coagulation, Anaerobic treatment, Ozonation, Advanced oxidation
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Fig 1. The location of Kashan city in Isfahan province, the location of Barzak district in Kashan city, and the
location of herbs and rose water extraction factories
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Table 2. Estimate of the total wastewater produced by each herbal distillates and rose water extraction factory in
Barzak,Source: Authors' estimate)
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Fig 2. Sample of wastewater produced in the process of rose water extraction
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Table 3.The results of some physical and chemical tests on the samples of the first stage

pH EC (ms/cm) TDS (mg/L) TSS (mg/L) COD (mg/L) T (°C) Hiloy
o/ Y- AART AShe voilo Yo Sheze 8
£/4) AR \AAEE VoY. ¥YYor Yo S
£/0) Yag VEAS VYYs VY4 VV/o ]
£/0) AARE 000+ AR \RIER YA/ b,
oY 4Tre EAY Ve YAA+s Ye/e »S S,

J1s 53 La il ool s edls s 005 ine 5 doolSans s 3,508 31 Oligabsl U puam g ol S5 L5
U..Xﬂ.}; JL»:)‘J:;.LM Cﬁﬁ.l.a QLA)LAQ.:QSSJJ’;«S AK@.LA)TMM‘}«M 92 ¢.>_5)o.,\4')' &’MC”‘“&) C)U.:.E;JJSJ.A oli..:«_“vl.a)T
Sladsed Sa) p o plowil placd 5 (S5 Gl 5l bt 358 ol Oluebl € 50 &y o LT oo

el o 0l QLL) (i) JjJ;- B Jj‘ Uo-JA

Jol o o Gladi gl (55 » o pladl placd 5 (So5b Glahlasl 51 (5 i —8 Jpr
Table 4.The results of some physical and chemical tests on the samples of the first stage

TSS (mg/L) TDS (mg/L) COD (mg/L) S Y
> 3 ‘3‘ o a3 \_'_;‘ o) = 3 ‘3“ oo
3 D B 3 Ba) s 3 D :
g2 44 g2 J1 g3 4
0 5 j 0% 5 j PR % j L g s plow!
A 3 ) A 3 v, A 3 , P
= g o) =) . 0 e o L)
1 &% 31 41 91 4
+ '_'; “) n : '_g x) n + '% l) n
Vet Vox. 0EEA Y Yoy . *YYo. et
VoA VYY. VAo VA \YYo Y4 & e
OATA Tl 44, AARY YYio0 Yos\o Sk |

Yve



fe)Lo.:J ‘gS.l 0399 s‘f"‘)L@ @T ‘SLbSULOLw 3° ‘:03 6&0)&‘) M

sl p lae plol Y
T A el 503 e o3 Slidos S e ole5T s AT sladigad 555 1 8 gl b Slalllas

Sldel> 3l
@jd@@ﬁtjjqdﬂijbb)MQL;QJULAJMQL:EJ;QMB%SMJJQU;@EMJQEJ
olizul OLLS (sl ple b S8 oS ;s 5l ld e 5 68 mlio 53 aSepl @ ax i bosyls (Sas 55 00
& Comd (OT 05 4 35 S SIS SRS UGN RVAR NI NS o 4 OB Ol Lol e Slse cnl 5 358 o
Aty SN 5 Slie mlio BB whas Sy Aty ol cnlpls 538 el OB 0L ) ol G
AT 5 OLS wiy;y 5 S pli asle cds Sl Gl (gl oty wlas Sl fals oS Wl e (5 S

Al e LS LIS Wil 5, Slalr Gl gl wlas

Ghas 3l g0 Bl

i) ) A6 S Al e 55 Ghae alpe (3L polas (sl Sl e 5 65O mlis OLSL Wk el slge  odle
ssb a S aSl QLS Sl S LS e 13 s 5 s s oS wil e i OLLS Glixl sl L SIS S
Colds Kos 055 4 5 ol o3l 3 oSy sy 2anS JFs s gl el sy DA - ol JF1s s
S5pS TSS slie shils BB 58 ol 5 ol COLSL )05 oS sl 51 (5568 palie 3150 655 ol 53 s S e
Ates 75,0 le Sl ,e b 6 S mlis AL 4 s

oL SRl OLsas e Sl Lol s il JT g 51 il 53 g se Ghae lse Sepl 4 a5 b
Gy sladls 4 53558 L WIS e abend b (S5 adal 658 a1 3 Glas sl G 3 S e LS
osliial odiSdine SaS oman 5 il glaodcSdanne 3l Ols5 o0 sk ) (gl das FalS (ool e a4 | aias
ST Aol 5l oy el iy 2338 M OB 51 5 eals (S5 o) S S5 K LS S Glae D3 B s g
3 gmge Il slse 5l s B Lise G el Wl e aanid oS I doly 5 (3laand olinil (sladols 3l eslizad
(23,5 plonil OB (sladisad 55 ) 3lse skl a0 S LS

Gl b Blo 5l eslial b JT slge Bl Jold Ghas 5150 Bl

..\ibjfd.l}-g_.JMu)J)ﬁydlM)‘y&j]éw‘@j%)ﬁc)w‘ﬁ))l?ﬁbtﬁQW%)HQQJ‘JZJJ&“)J

(A|203H20) f-’ﬂ o kS danine }‘ ealazw!
3 lasl 5,5 WY LA PH s 0 5l e S e £ 5l (Glas D3 Bl 53 T 0diS dinne osle ylS ooy 1 5 s &
.Masmlayd_,lmjl@&d\xibéj\&}pHmﬁié\ﬁ.w;



...... wl.a.ouv,)ulau‘sé)ju){fgubu&)cdhmb)lfumbmWul&nl O‘)MSG)‘}&

(FeCl3) 35 JS oS dinns 31 o5l
U.:J&_LMCJ‘JJ&JVD)JMb&f}ﬁawwebu&bgw)jé‘jc&:ﬁr@‘r}]d\fﬁﬁuﬂbjiww
Al eslanal 5 g J gl

(PAC) w1 JS p gtoe g1 0iiS Aimto 51 3Lt
u@LPACJJﬁJ‘ﬁ);\" \.,L".;‘ @;J‘]gwfujéjjﬁ w\-ﬁ))o' U’ﬁjl} u\.p‘))l.;‘.)-i‘jls(:w}ﬂdb ‘v\.;l\)jknﬁ U'?.‘(.;lj’
PSSl s Gile s S eslial [ Sie kw5l psY Ol 4 b Slailesl 53 G 5 3 S bdse T 2
L e 5 423 8 o 5 VY (655 L pH 35 3 g s SGS @ lanl PAC 51 eslizal o past 53 olKislesl
A S eSS slanl s g Sl 1) e 0SS s e 5 S s PH i PAC Jglee ) s YO 51 eslizal
el sla bl s 035 e a5 bl aalsl g 8 s b pla3T LIS ppa JT L e (s3laaigs ) shie 4
f}J}A‘pJ:bW PAC )\ gW}} de);&g‘j)jhmMASMwﬁMcpAC a.LSJ.iMJlaJLQZ.A\LaM
d_,_bu:Q\)_'&gybdjlmj.)p;kgij*ﬁ)&);pf\ﬂ S a5 5 5 Sde yas 53,8 eslitul gmis Ao ys YA

258 15 eslinal 350 5l gla a3l 3 oS Mixis
)_i))L:.MfL_;LAgSjLé(,SL;LApH):Svkisjfa.um.Q:ﬁd%\rlﬁﬂa@ﬁ&:ﬁm sldis 4 PAC J}»;U,\i;;uui
At 4 S s opl by 3 oS Sl LOT 6 Sl Js B 1SS S G pH (hil L s s S
L}'S‘:‘:“;“QL‘JL‘QJ‘I’Mdﬁiéu&jwﬁj‘@éudﬁ‘gj&k)|GK:““'\Ls‘“;“hg.’.r)?’&d“:M"'\°"\":’4:")‘
@-t_.wt,\iguuﬂrﬁmﬁ\.gﬁ&ybhmuwomssmL;Tﬁgdwﬂy,;uj&:i;wdmsm
QTpH (563 9> J_}.&Lfc fl’”‘jcﬂﬁf@w‘gﬁd)b‘»w)" MJ& J:"l‘_)ﬁl \) LAJ\;’}KWU L&ﬁjd‘ﬂ):}

ssde ol I sla bl 2als ol K G e dil a4 10 oo

Jgoes JI 350 Bl

Sl oS il o (558 Sl oS AT G el 3 (FEKG08) oly 3 L N 3 Sl eslinl b J oo JT 5l e o
o3 S eslinal gilisn Ll 53V SI3 1 Ga ol 53 s e eslizad JT 3l ge 03 48]

Slo LB Sl Slo ol 55 2 )

it 3liml 51 (PAC ssiSlinis) [l b3l Cluo-Y

236 3l 31 g (ol s eS tini) o bl LY

350 38 51 eslazul

LS 3l olas andis (gl s S eslinal IS5 ol Sl sl (el 53 S VY) SLatssl olSaws G 51 3051 sk 4
W fl;u'\ 25 o 9% 4 Dol 5050 Al el Rl (35S

S50 2 303 Slhas o 33 5 1o OB 55 55 50 i ys Gl 3l5e U S 0l e 0l (g0 Sl pl OLSG -

¢AJ§ (léu'\ ol

v



fe)Lo.:J ‘gS.l 0399 s‘f"‘)L@ @T ‘SLbSULOLw 3° ‘:03 6&0)&‘) M

S A J.pl;— (5 NTU C))_}JS) J’Y) UMASLE)}LMM{JJf LI?-’“:"’G L;ojp-d.:d,l:ubl}ﬁ s leS axw oJLAJ\ oJW‘LUJ;\—Y

3,8 bl 5,15 VA0 s Mg/l Jsles COD L IV Gy s

Okgs}bgﬁwbﬁﬁy&ﬂwJﬁjMuijjylir:}‘—o—"
= e oM Do as alsl 3 aS i il S 5 SV b Wl Ol L6 i Dledlles (3L 2als COD ws s
Z.IUJJ,fL;a

Jsl axdlas

Nov e —40v e - mg/l 35,5 COD chale b (5315 o ij\ljl oslaul
ij:u&man

(CSTRY) (3158 2 p s o Slagila 5l eslizad

YA e mg/ldsles 35,5 COD clale L ol s 54515 51 eslana

C)L@;:MJUQA

QA =Veevomg/l 555, COD 5 & Y Wle 0loy L ol s 5 81, 5l eslaxal
OAs s+ =\Vers mg/l 35,5 COD Ll ;> UASBT ;i sslizal

Jolm s Oley e 3 sl ams sl 0l S (S sn Sy 0 oS Slllae S o el a5 Ll S5 LB
L Vsame (AL S s los PH 4 Cod 030 ool a0 (S5 505 slaiial 351 (513 0 e ) (o ool 02
NS5 305 48 A 4B 8 eah pl gl AL e (U1 e e g aaie ($500 4 Sl 5 308 e e (S
e g ol (Lo rb’- Dol 6,5 p andlles 30 esland UV 5 o5l ijﬁ oslital wile 4 iy O el eS| (slaal )3
A el (g5laand 5 slanil dul B Cles 655

skl 3505 YAGs s Mg/l Jslas COD L std Glo oS 51 23 ¥ s e Bl ol OISl 5l oslizal o guast 3
oalS e 4 s aﬁM‘UV+ O3l 2L oy o adlas ik 4 us S el sl 08 Sde 4 G305 5 s S
ol 3l esla ol L ol ool ol 33, S bl oyl ol ;.)L....;}rlqdl Golwas 5 slanl Olae Tal Lo 55 90 O3 Ol 5
Mg/l Jslre COD Ly V5 ol o 3 fol IV Ol o (655b 0 a8 i o5 @ Glae 350 0 diS dinie
el ol onls OLES (1) ISKS 55 ooy o5kl s S sl 55l VA0

3yl5 Isdzes 53050 5l e 5 33,5 o 5505 g &lgml 355 e 5 oA UV 815 515 1ol BB @bl ol s
A0 GOl 53 BB 1 (S W ses skl S @ s h 5l e S Iy aslsl e a (S 338 UV esly
AL plal ais 1 Ye e g Y

! Continuously Stirred Tank Reactor
2 Upflow Anaerobic Sludge Blanket Reactor

Yy



...... Cawlo gy Ol g (6 SO g Wlxd yo AL 15 LML adbal o (5! ol g (5,00

bl ayl b Clas a5 » UV + 05l bl -7 S
S — x |5 =0

= : 4
Fig 3. Ozone + UV pilot on the effluent of the coagulation process
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Fig 5. COD removal results in the jar test using PAC coagulant with 28% purity in 50 ml
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Fig 7. COD removal results in jar test using PAC coagulant with 28% purity until neutral pH is reached
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Fig 8. Changes for COD during the process of ozonation of filtered raw wastewater
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Abstract

Determining the vulnerability and risk of groundwater is necessary for groundwater management. Cleaning
up polluted groundwater is a costly undertaking. Various factors degrade groundwater quality, including
point sources and diffuse sources of pollution, often linked to human activities that allow pollutants to enter
aquifers. Therefore, it is necessary to use suitable and affordable methods to prevent pollution of ground-
water resources at the source. The purpose of this research is to evaluate the methods of determining the
vulnerability of aquifers using the drastic model in 12 regions located in some parts of Iran. The evaluation
of each region is presented based on different indicators which help the removing pollution executors of
underground water systems in order to choose, reuse or present new methods. In addition, the challenges
and research gaps of the existing plains were evaluated in the explanation of each method, which can be the
subject of future research works.

Keywords: Groundwater, Vulnerability, Iran, Aquifer, Drastic
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Fig 1. Modeling process to calculate the pollution risk index
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