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Abstract

A new nano adsorbent was prepared using zinc oxide nanoparticles supported on graphene oxide to
separate copper from electroplating industry wastewater. Graphene oxide was synthesized via Hummer's
modified method, and its surface morphology was characterized through FTIR spectroscopy and scanning
electron microscopy (SEM). A systematic study of the adsorption process was conducted, varying pH,
initial copper concentration, contact time, adsorbent dosage, and temperature. The experimental results
revealed that the maximum adsorption capacity, with 89.77% efficiency, was achieved at a pH of 7 when
0.5 g of adsorbent was in contact with a 200 mg/L copper solution at 20°C for 30 minutes. The nano
adsorbent exhibited a high adsorption capacity in both simulated and real industrial wastewater samples,
effectively removing up to 99% of copper from industrial samples. Adsorption isotherm, Kinetic, and
thermodynamic studies were performed to elucidate the adsorption mechanism. The adsorption process
followed pseudo-second-order models and the Freundlich isotherm. Thermodynamic studies indicated
that the adsorption of copper ions on ZnO/GO was a spontaneous and exothermic reaction with an en-
thalpy of -6361.21 J/mol. This study demonstrates that nano ZnO/GO can be utilized as an effective, low-
cost, and environmentally friendly nano adsorbent for electroplating wastewater treatment.
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Fig 1. (a) FT-IR spectrum of GO, (b) FT-IR spectrum of nano ZnO/GO
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Fig 2. (a) SEM images of GO, (b) SEM images of ZnO/GO nano-adsorbent
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Table 1. Effect of initial concentration on copper adsorption by 0.1 g nano-adsorbent
Temperature was 20°C and pH=7.
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Table 2. Effect of contact time on copper adsorption, Initial concentration of copper solutions was 200 (mg/L), tem-
perature was 20°C, adsorbent dosage was 0.1 g, and pH=7
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Table 3. Effect of adsorbent dosage on copper adsorption, Initial concentration of copper solutions was 200 (mg/ L),
the contact time was 30 min, the temperature was 20°C, and the pH=7
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Fig 3. (a) Langmuir isotherm model, and (b) Freundlich isotherm model for adsorption of copper ions on
Zn0O/GO nano-adsorbent
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Table 4. Effect of temperature on copper adsorption, initial concentration of copper solutions was 200 (mg/L), the
adsorbent dosage was 0.5 g, the contact time was 30 min, and pH=7
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Fig 4. Thermodynamic diagram for copper adsorption by ZnO/GO nano-adsorbent
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Fig 5. Effect of pH on copper adsorption by ZnO/GO nano-adsorbent
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Abstract

Today, one of the favorite subjects among structural engineering researchers is methods based on the
optimization of structures, often referred to as RBDO (Reliability-Based Design Optimization). In this
field, optimization problems are formulated and solved while considering probabilistic constraints. In
the present research, we have undertaken the task of optimizing a circular water tank. The objective
function in this study is the cost associated with constructing a reinforced concrete tank, and potential
constraints include factors related to strength and serviceability, such as the demand-to-capacity ratio,
crack width, and structural deformations. The criteria for designing strength and serviceability adhere
to Regulation 123 of the country's management and planning organization. To demonstrate the effec-
tiveness and efficiency of the MCMC (Markov Chain Monte Carlo) simulation and optimization
method employed in this research for tank design, we have investigated a water tank with a volume of
113 m3. Additionally, we have modeled this reservoir using SAP2000 software and implemented com-
puter programming using the MCMC method in MATLAB software.

Keywords: Reliability, Optimization, Probabilistic Constraints, RBDO, MCMC
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Fig 1. Forces and moments due to horizontal vibrations of the liquid in the tank (Regulation No. 123, 1992)
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Fig 2. Schematic figure of the section of the cylindrical tank and its segmentation
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Table 1. Introduction of effective variables in the optimal design of the tank element
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Fig 3. Positioning of circular tensile reinforcements and vertical reinforcements of the tank
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Table 2. Range of variables and distribution of resistance

0.3 m <B; <0.65m
0.35m <B, <0.8m
0.01 pb <pt; <0.5pb
0.01 pb <pb; <0.5pb
ufs =21 Mpa
cf; =2.1 Mpa
uE, =400 Mpa

cF, = 40 Mpa
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Fig 4. Implementation of the programming process and desire towards optimal cost
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Table 3.The results of optimal tank variables

Cost Function = 25773467 (Toman)

b; = 310.3905 mm b, = 393.2191 mm
pt; = 0.014493 pb; =0.011891
pt, = 0.011831 pb, = 0.0095131
pt3 = 0.017364 pbs =0.01127
pt, =0.015561 pb,, =0.017027
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Fig 5. Display the number of simulation steps until reaching the optimal objective function
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Fig 6. Implementation of the programming process and desire towards optimal cost
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Table 4.The results of optimal tank variables
Cost Function = 21904845 (Toman)

b, = 299.3426

b, = 432.2963

pt; = 0.011063

pb; = 0.0098963

pt; = 0.009943
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pbs = 0.010652
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Fig 7. Display of considered variables obtained from MCMC method
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Abstract

Water, as one of the most basic needs of life, currently includes our drinking, agriculture, industry,
economic-social and security-political issues for survival and expansion. Due to the importance of
this issue, the basic management and exploitation of water resources has become one of the im-
portant global issues. Nowadays, remote sensing technique has many uses in agriculture, such as
determining the area under cultivation and predicting crop yield. In this research, the evaluation of
the detection method of zones, water levels and rivers with Normalized Difference Water Index
(NDWI) using Landsat 9 satellite images in the period of 1984-2022 was used to separate the water
cover. The obtained results showed that there is a noticeable trend in reducing the water level in the
desired points, which can be directly related to water harvesting for agricultural purposes in differ-
ent parts of the route. In other words, the amount of water that the Normalized Difference Water
Index index shows in each station has a significant difference with other stations, which indicates
significant water extraction in all parts of the Zayandeh-Rood. Therefore, in the present study, it
was found that the normalized differential water index was easily able to extract water from satellite
images and is a suitable index for predicting the condition of the Zayandeh-Rood Watershed.

Keywords: Temporal-spatial changes, Remote sensing, Landsat, Normalized Difference Water
Index



" 191 by yrol Lo T piigus sowa! (B ) il T awily

Ol oleial (Ol 93) kil axly (oDl 31T olEaNS ey s Lamro 05,5 )
'O‘ﬁ‘ ‘QL@{&.@‘ ‘(O&d‘)?)cl.wl ..\>|5 ‘Lsa)Lal .)lﬂ oKiils u_.)L..g: 9 ..\;Lo.....' SOladss )5;.@ o e 05; At
3. Inter 3 GmbH - Institut fur Ressourcenmanagement, Berlin, Germany.

m.ahmadi1984@gmail.com: Jsius odiwss”

VECYVYY Ol VEYIVIVA 2y VECY/ OV il o
PRV

«($5y9aS o Jilawe po ooliiwl o)lge (S80S g Sl asbsl gl yols S 0 (Suij slasls op i awlal 51 (S olgie 4 O
S Jeel Glopor 5 Cupse Eadge (nl Coeal 4z bogdioe Jold 1) Lo (culw = (il 5 eloiz] - golatdl unio
aboz 51 Sl S0 )5 (655L88 1o ojgyal 550 ) lomis ST sl o has Sler mre Slegdse I (S a4 o mlie
L lalsog, 5 ol ol doaiyy parseis by, bl cGig o )l Jpame oSlee o 5 ClS ) o (s
oolatwl ol Gibey S8 Cqar VYPY-VF Y Shejoil 10 4 cawadd lojlaale plas 5l eolaul b onds Jloy Lol Gl ezl
LU, ailgs co a5 09 co oadlie Hlaio g0 blas jo Ol mlaw ialS )0 cwgwse 2, a5 ol Glis sow] Casoay zls o
Ol als a5 ol Jade K00 &jle 4y 0l aiils 095 yae alisee blas o (55,5LaS B jlas sly T el b owbiiune
ool Sl e ol Jlasiw! [Kbles a5 8jls olKiw! plo b Slogime Dol s oo lid oBiug! jo 0 0ul Jloy Lol
zhpel 4 o8 sl a4 ouls Jloy Jolay Of jasls a5 ol jasein pol> asdlas o cpl by ccwl 0g 0005 ailsog, bl ples

] bj)cdu..)‘) =\.o9.> ms wa LS‘)" (5...:[.40 U4>L“’ 9 S (1Y) Lglo)‘j_‘bl.o ).JsLA.: )‘ u.)"

oo Jloy Lolas ol Al 90 3l Gromiw (S — Sibey Ol s :‘SA.,,IS ‘Slbojlg

131



dedie L\

3 S Olgoar OF 35008 4 (g pmmias 3)ls pin S5 CadS o e BB LU (S5 Lo 5 Ol wle Olsews O
03,51 Ay $3sLS i p3 1 S Sl s e T LS ok 55 ana s oS e Jalse 1 Sage
3L Ol 558 5 JlSas i gl op s el 5l S ol &5 Ll 51 (Biniaz et al,. 2021) <.
S s JLSast g dals gias, O bedyl 5 Jbm 55 5538 (6505l anw s oS Cod gl e o S5
S orl e 33 S e (5slES UL Su 4 pme &S Gl a3 5 (o5laBl ( elanr day e 55 o pe
il ey pl S Sl Ol Gl aes g 5 LSS Sl el 5 Gl n e glaais
Ol gy Sl albtsy; K osyedul; (Rostamian & Khosravipour., 2018 «Gaznayee et al,. 2020 )
5 S v Ol il 3 ege i s a8 13 5yl el e 55 a8 el Ol (655 0 o 5 Ol
Slp o yd ol das 3l Ciliies Bjlae gl 45 (5, 5ba c(Rahpou et al., 2019) 5,15 ol 5l 555 10 sble g5 5LaS
Clas 5 BB 03 28 alss (5 me 55 uamen (Taheri Dehkordi,. 2022) &S o sl 1) 8 O sl 4 350>
Slaans o3 il S5 w03V (Karimian et al., 2020) ol w3 5 13 gl 8 5 slabi S3 )0 e okl
St O O sl 5 Sl S 3 wliagy Jsb 5l s 45 amia sl JtalS s T mbe
Gl 03 5 g gk 2alS e ise ol ol ol 4 oslaS ol Lamass 5 ol J5 Be &yt Lol
Oeamen 5 Lols I3 A e Gl 3 oS ol sl ol o sde (Rahmanifazli & Salehian., 2018)
Abu-Abdullah et ) el ¢3¥ Olex il 55 Sy o pide Glaasl  (Jamocan s 5 (g3La3 gl sl cble-
(LSS sy s e 55 ol sla Shs s 4 (sleslsale slaesls 3l eslinad (g5l <3 5y L (@l 2020
5 blples 88 & Ol els s Sl pas S (gl aablises s il il slacwnd I eslinad
355 5wy ol Jbial b sk ) 4 oS edd Sl JloS 5 s Do Sme 5 auis oS s Lalile
e S el Sl g b (S SSE Do L s Sl e leslale slaesl .(Henderson et al., 1995)
Zhaohui et al., 2003; Jawak et ) ol o3 53 451,15l slaaas 53 O ol a5 5 O che Ll sl b eyl
o alelis Llse 31 (S s ol 5l s 03 ol slawg olelid (6l ibio Sl Il 53 51 e (@l 2015
Ozesmi et al., 2002; Jawak et al., ) coul oo o3 (S5 ssam 4 5l pde loslsale slad dovs o of
e 2l oolse plsaal sl ol glaeas 53 NDWI wile sl (55l cilises gla by, onl by (2015
Olioes 3 (5l Lo 55 loslpale slaosls plsil (555 5 Of ol slgni o axls 5 Shee 3 sl .ol ol
e 2 ool 6l Landsat-8 , Sentinel-2 ;| _.s 5 eslizul (2022) 01K 5 Benzougagh .ol sus asdllas
Jl i Jols OF Lastls sls 513 ) p 30 1) sl ol 858 5heslizad b JLSias o i bl s of
Slp anllas 3,50 adlae ol ST33 a3 053l Bl Giled g s LU S el ST Ak o 2 0l
Ol e el el Bl S Sl Sl oSKa s Sl 53 aS Gl 28T e 305 dlad 55 sl ) Al SIS
plmil YU &8s b JLSas o Sl s 5 otd oLl 5 oS sl A Glact 5l (s paids 45 sls ol andlas
s (Slaosls (6 3l eslital b feose ds s (555 p slandllas 53 (2022) O, Sen 5 Al-Obaidi .ol a3 S
e dss s 3l Lo gbaesls oS wml w4 ol 4 (OLI8 5 ETM+7 TM5) s, slas 55 3

et dslee Sl eslial b 5 S o eal b 1) oS slaaysa b aallae 550 adlate 53 Of ConS Sl i el gl

132



VPeY 5l 90 0 lods (S 0490 & sBabbe yo £ o !y alxo

\_,.;J:M AJJUM S0 4.&]4.1.6_)) UT(‘»— 4(\"\" jY'\O FeYe (Yero cY"')Ltha‘)j) L [y %1 dl.a); Lfl"éw UT
st‘}" L:JT U’:“':’ﬁ Q‘J’.‘.‘.‘.“j R axllae L.J'-t‘ )‘ Gl ol 03 g cjﬁ J.:.«)l:S (Yqo 9 YV YYo Y. ‘Y/\\)

sl 6‘0)‘_}ALA J.LJLEJ )‘ oalaial b b})aJJ.ib'

th)i:))):‘y Y

axlllas 5 5o ailane =)=

Jlwe ez 5 Olgionl Sl 53 Ol (638 0 08 5l o2 Ol sy o e kS £1000 Camis Lol sl 4
Sl o @3y 35 sk 00 0¥ 5 0V £ 5 Jld (5,0 YYTOA LYY 00 Uslax Uk o ok s
S S a2 Sl e S eSanty el Sl S @ 0pf Cp s pr e Sl il L0 S
2 esar ikl ol edes e (1S 5 Bl Sl api e o 65 5 wla S cds S5 sk Ay
O ganil= 53 0S|, slao S 5l (glas sazms 40 45 ol o3 A 31 2aS i b s glacits ol S 0 s

.MJ@ L“i““* ""‘)4&]4..4* " )'Jajav\..f:r:a'-

Ol 580 53 35500l ol 4 ) IS

50°320"E

z
=1
]
a
“

32°510"N

317200"N
31°200"N

N
% 29 iy dds> [
oSssSe [

shslsS ol [
09y o]y dileogy m—

e T T T d 1
Ar 2 0o s 75 150 Km

Fig 1. Zayandeh Rood watershed in central Iran

133



1PV 3l (90 05l (ST 090 @T sabln ;o S8 o ol alxo

G ol gale yglad Lo 5 bty Of Sl eis plelid ol Come 15 Y IS

()

Ol g3k (Y
olgins! O
oL (¥
EPTR(

O s, =YY

Uidgy 23S 513 eslinal 3550 adsl Glaesls Sl s wie S kol 5l S Olse 4 sleslsale pslas casdlas cnl 5
534S el Cdd slao )l gale (6 o Lol (Ul 31 e ol 5S sdome LIS (lae 35 izman 5 03 208 SIS 5 S
(e O i 50 1S Ll (sl 8 S )3 eslinal 3550 3550 e Sl lsale slaesls Ol e 4y Gaiod
s g 3 U5k el MT@?@@,&. ook 4 e VAAY was Ll Lo 51 &S 0 cdd (go sl 5ale |
Yore BYAAY Jla 53V ceid o)l pale i ojlsnle pl il YoV E Jle 5 68 A Condd (g0l pale conl ol
L YOVY Jlo 53 a5 4 cedd goslanle 5l ol s s et 0 cndd (goslale L aline glaesls wﬂ@? "

sl o 6315 OLES (F) ISKE 5 487 S esliza el A Cewdkd (g0l pale S s 51553 o5l pale o) 4o

23 B8 S Sl a3 ) e 53 leslsale nsla (ilaesbel e op Sees 3l S sl sl e
S o 3 S Sl 53 5 Sl gt s el (o5l pale slas oS il Sl s s e
258 oo s g VU CUSL L e e SUSL 4 olie cpl L gl Sl 2 se Sleeal Bl 05
Tl by Dlpess 4 53 5 UL Ol end Ganslie (Bla &S 55 0 plel Sl g ehs ssb 4 el cnl el

AL il a0l 53 (e

134



\fe¥ }-A-{L’ 99 O)LD.:\’J 4&.&1 099 ‘53T éLhdJLoLMJ J° G‘é 6[-5.)).9&') 4.1:}0

;j)hJ;iljﬂﬂTwyng))._z;il:»éh).:\qu{;))aw.)ﬂLga)lyhbﬂjl..d .T'Jg..i

163038
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Fig 4. NDWI index values at the first station from 1984 to 2022
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Abstract

Many countries around the world are facing important problems in the field of water resources manage-
ment. Due to reasons such as corruption, lack of civil society and inefficiency of the administrative
structure in developing countries, and issues such as unsustainable consumption patterns, excessive use of
resources, etc., have made the water governance system face challenges in industrialized or developed
countries. In Iran, the problem of water shortage has become critical, serious and widespread, which has
involved many sectors, including economy, society, environment, agriculture, etc. Because water govern-
ance refers to all the activities that are involved in the policy-making and decision-making process
regarding the development and management of water resources, and It also represents a change in gov-
ernment-society relations in countries that have fundamentally developed water-related activities, There-
fore, according to the current conditions and the global water crisis, the necessity of a fundamental
change in the management of water resources is inevitable. The results of the research show that the water
crisis in Iran, especially in the case of the Zayandeh River, is caused by the lack of water management
and neglect of the role of water governance. On the other hand, good governance, as a type of governance
that guarantees public welfare and individual rights, has indicators that are considered as the basic foun-
dations needed to evaluate the state of water governance in each region. The Zayandeh River of Isfahan,
has experienced an intensification of the drying process every year more than the previous year, which
has had several consequences, and the solution to the water crisis in this region is to transition to good
governance, efficient and compatible with historical, cultural, social and economic conditions of the
region. This article was prepared in a review method with the help of library and internet sources, and its
purpose is to examine the role of good governance in manageming the water crisis of the Zayandeh Rood
River in Isfahan.

Keywords: Zayandeh Rood, Isfahan, Water Crisis, Water governance
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Fig 1. An overview of the Zayandeh River watershed (Safavi & Rastghalam, 2016)
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Fig 2. The process of governance change and failure (Fasihi Harandi, 2018)
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Abstract

Analyzing the frequency of floods and understanding the probability of their occurrence, as well as the
return period of this phenomenon, is crucial for reservoir management. Flood occurrences are inherently
multivariate, and the use of classical multivariate functions for their analysis is limited. Therefore, it is
recommended to employ copula functions for multivariate flood frequency analysis. These functions com-
bine the distribution functions of univariate variables while considering the correlation between them. In the
case of this phenomenon, the variables of peak discharge, flood volume, and flood duration are utilized. This
study was conducted using statistical data from the Zayandehrood dam. The best function for each variable
was determined based on goodness-of-fit criteria. The correlation between each pair of variables was calcu-
lated, and the copula function was selected using Akaike, NSE, and RMSE criteria. For the peak discharge-
flood volume relationship, Joy's copula function was chosen, while the peak discharge-flood duration and
flood volume-flood duration relationships used the AMH function. Subsequently, the univariate and com-
bined return periods were calculated and can be used for risk estimation.

Key words: Joint distribution, Flood frequency, Return period, Probabilities
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Abstract

Piano key weirs have a longer crown length than linear weirs. Increasing the length of the weir crest
in a limited width increases the water flow coefficient. Considering the importance of these weirs and
the solution to increase the energy loss and finally reduce scour in them; therefore, in this research, it
used a C-type trapezoidal piano key weir. Four flow rates of 0.025, 0.03, 0.035 and 0.04 cubic meters
per second were also used. Three barriers with heights of 0.01, 0.03 and 0.05 meters were also used
at the end of the overflow output keys. The results show that with the increase in the height of the
obstacles, the amount of energy loss also increases. Also, by increasing the flow rate, the amount of
energy loss is reduced. In barriers of 0.01, 0.03 and 0.05 meters, the amount of energy loss increases
by 1.20, 2.13 and 2.53%, respectively, compared to the weir without obstacles. The average energy
loss in weirs with barriers of 0, 0.01, 0.03 and 0.05 meters at the end of the outlet switches is equal to
57.8,58.5,59.06 and 59.3, respectively. At the end, a relationship was obtained to calculate the amount
of energy loss in the C-type trapezoidal piano key weir along with the barrier at the end of the output
keys with a correlation coefficient of 98.9%.

Keywords: Energy loss, Experimental study, Obstacle, Piano key weir (PKW), Type C
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Table 1. Hydraulic characteristics of the flow

ROW Q (m¥s) H/P h/H E
1 0.025 0.163 0 0.633
2 0.03 0.204 0 0.585
3 0.035 0.249 0 0.567
4 0.04 0.297 0 0.527
5 0.025 0.163 0.306 0.636
6 0.03 0.204 0.245 0.589
7 0.035 0.249 0.201 0.571
8 0.04 0.297 0.168 0.545
9 0.025 0.163 0.919 0.637
10 0.03 0.204 0.736 0.594
11 0.035 0.249 0.602 0.576
12 0.04 0.297 0.5054 0.555
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Table 2. Calculation of K values in relation (4)

ROW h (m) Ky K, Ks
1 0 0.1 Kz = 0.0368 (H/P) % 0.28
2 0.01 0.2 0 0.6
3 0.03 0.07 0 0.28
4 0.05 0.4 0 0.8
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