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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 enthalpy 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. (@) 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),
temperature 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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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 effectiveness 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 computer 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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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
uf¢ =21 Mpa

of; =2.1 Mpa
uF, =400 Mpa

ok, = 40 Mpa
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Table 3.The results of optimal tank variables

Cost Function = 25773467 (Toman)
b1 = 310.3905 mm b, =393.2191 mm
pt: = 0.014493 pb; = 0.011891
pt> = 0.011831 phbz = 0.0095131
ptz = 0.017364 pbs =0.01127
ptw = 0.015561 pbw = 0.017027
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Table 4.The results of optimal tank variables

Cost Function = 21904845 (Toman)
b1 = 299.3426 b, = 432.2963
pt: = 0.011063 pb: = 0.0098963
pt> = 0.009943 pb, = 0.0081082
pt; =0.012763 pbs = 0.010652
pt,, =0.0164020 pby =0.018241
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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 important
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 different 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
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Abstract

Many countries around the world are facing important problems in the field of water resources management.
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 governance refers to all
the activities that are involved in the policy-making and decision-making process regarding the develop-
ment and management of water resources, and It also represents a change in government-society relations
in countries that have fundamentally developed water-related activities, Therefore, 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 govern-
ance. 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 foundations 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 solu-
tion 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 govern-
ance in manageming the water crisis of the Zayandeh Rood River in Isfahan.

Keywords: Zayandeh Rood, Isfahan, Water crisis, Water governance
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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 calculated, 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 combined return periods were calculated and can be used for risk estimation.

Key words: Conditional probabilities, Bivariate frequency analysis, Copula functions, Bivariate return period, Zayandeh
Rood Dam
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Fig 1. Geographic Location of the Zayandeh Rood Dam Basin in Iran (Zareian, 2015)
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Table 2. Statistical characteristics of peak discharge, flood volume, and duration data from 1350-1401 (1971- 2022)
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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 corre-
lation coefficient of 98.9%.

Keywords: Energy loss, Experimental study, Obstacle, Piano key weir (PKW), Type C

14


https://sanad.iau.ir/journal/tsws
https://doi.org/10.30486/TSWS.2023.783335
mailto:khoshfetrat@khuisf.ac.ir

G’i salolu o 28 o ol alxo
_ https://sanad.iau.ir/journal/tsws
- YAM-IFFA 5 g sl L L

'7\»?5\‘\\ = f )
G‘Qyﬁ"ﬁ,—;d@\,? \#a-\V# &YO)LD-JJ d.&.l. 09 F.Y }-ﬁb
e https://doi.org/10.30486/TSWS.2023.783335

P olS 3055 50 Bl 2 (6551 W1 2 @ilge U (B LojT (ganillas

T yhd s e wablnl rlze slonds

ol ool ¢ sodosl 5T olEils (Kl y55) (gl arl o sosikigus SUSES () yad (smsiges 09,5 eokdi] olid )5 (ggmtils )

) el o godul Sl olEtils (Kl y53) ol 9y o susiig 00SEIS () pas cvikigen 05,5 bl Y

khoshfetrat@khuisf.ac.ir : Jstus odiws g5 Juoul *
© The Author(s) 2023

VESY/SVIVY ol VECY YN iy VR B0 el

oS>

- e

oy Gl el wgazma (250 50 5 g0 Job Glalidl el s slag ) pe 4 cod iion 26 b l)lo (a5l oS slag
3Gz cnl 5o dagl o (Sawtsl (1alS Coled o 5 65,3 B Grals (sl el 5 o) onl Cosal 4 a2 00 5 0 (5,38
g 1Y el ) Glaglis,l b e du g 4l cuxSie yio +foF g /YD [ /YD o ez C s (slaied sl wlS e
Wbos Gl 55 65, AWl cmilae glas,l ol b as oly las aolis ol eolaiwl 5w 29,5 saldS Ll jo e o/0 0
Fore 4 S 551 B e e o100 g o/ /o) &lge )3 098 o0 atulS (6551 BN (e 5 gl (20 GRIPI L Gizren
3 e o fe D g Y oY e mlae b glag, e 5o (6580 BN les il o al38l oo YIOY 5 YT VY- o a mile ey
Sy 50 G5l BT e dnwlxe gl gladaly Lol jo .ol ARIF 5 0/+7 DAID BYIA ply s jas ((>9,5 sboads skl

el Cewods o )0 AN Sad oo b (9,5 sloadS slesl o glo Lol jen C gg5 slaiijed ogiloalds

C ¢5 e aploads 1) cwile ( aBislo;l sanlllas o555l SN goudS lodS


https://sanad.iau.ir/journal/tsws
https://doi.org/10.30486/TSWS.2023.783335
mailto:khoshfetrat@khuisf.ac.ir

Lol ) 3 Gl 6551 W @ilen il BIKA LT saxiliae @ yhd g5 g el il (rllze

PRV

5820 SIS 53 ot smy o 53 opl sl s (Glo SIS (Sl e S4Bl ey g SIS sla s
sl Jsl g azaa D s C B A o Jlexr sl o 5badS Gl o 5S35 0w 5 25 2
£ 3 o Sodimly 5 SVl o Olyesl ad sils o ey P 3035 F 5 Gropm Sowdiml 5 CwndVl s Ol sl
M3 s (gleiisss 5 e Jodates (sl IS5 Gls o SLodS (sla sy e ool 0351 4 D5 ke
S5 Wl Ol 1alS (sl SISl 1 6K gy 0352 Lol 5 UIKT a3 L Sl dS sl o VL DLl
Leite Ribeiro et al., Jsle g3l 5l .ol Canl 5= ool 3 Saeial 288 Colg 5o 5 (Ssodes glaojle ool o
KT oo 5 g5 Wl g, 2007; Khanh et al., 2010; Bieri et al., 2011; Erpicum et al., 2013
AT 5 3de )2 b Sajadi etal. (2017) sls plowl (st Slidos o Sl tdS 5 o K8 (slasy s
Sl oo o GAS 55 Ssbs gy oS Ldew; 4 ol 4 bt 5 $5LAIS 5 i (551 S (655
o SoA Wl gy A&l ey U Al-Shukur & Al-Khafaji (2018) .s5s 0 i (o550 <90
Geomer DLl 35 o 208 (551 Ulsee o a2t sladdS laced SRl Bl boas il s (s g sly s
L Naghibzadeh et al. (2020) .ol +/AAE OT 55 St o i 45 Lsls &1 525 0 LIS o i (5l 2 (glalail
5k s 4 Koy ot ol @ it g SIS s e (5551 O Ol 55 3o 5 ARELST
S Ol s s 3  OLE 3 5351 SO Ol 02 it sl e st S S5 Sk
Ol 6355 AT ) » b Eslinger & Crookston (2020).cesl 104+ B Y0 - 0T (go3L &8 ki 5 L5 55 (g5l
Al Lol 550 O lie Ol s LAl L oS Wity ams ol 4 kot o LS s 6550 G
ST S e S0 S (8,0 Dand 5 el i (55 S e S L slagy s 53 pomes
oS 5 s, a3l ) b Singh & Kumar (2022) 3,106 65 51 Sl Ol 5 o5b3 50y e
OLal o35 o (531 BT Oljoe Rl 31 Lol oo (s 7 SLAS 53 aly 3525 8 Midow) it ) 4 (ot
Ol (o3 ol bas bl ys 5 Lsls 513 s 3) 50 5o by Qo g ool s 53 551 ST Ol e (e
ol a sl slassd o slaadS s e AR LST s b Fathi et al. (2023) .yl o il 53l 55 GO 1
Vo g\ Ty A Sl Oyl s gd oo 2l (6550 Wl Cely (5 ), 9 2 SladIS 5y 5935 a5 Ldew ) S
le Sl i Sl laly Ve s 03 51 MW Ol oS Al s 5 s S eslinal ) g GladdS s
Challoob Mshali et al. ..b s (ialS (655 B Ol 0L o3 il 531 L aS wils Ol coman (ol a5 o
Koy @z (pl as e (s 2 GaddS ol Lol pan o 9l dldS ) e (655 AT s L (2023)
DB (655 Ol Olime Ol o3 LRalS LaS Ll Olo cpwmad 1350 g0 2t (5550 Ol el sl 35 S

Al

WA



Yo lods (S 090 NPV 3uly &1 sBaibobw yo (o8 Lo punly alxe

lJ.S ‘QT L):'i‘J'e‘ 6‘j)&.bb_5&j)lﬁ.&.ks‘5uﬁ)ﬁ)3 LSJJ"‘ u_eW\ d\j.‘.“ 6}) o 6[};-.:‘ M‘))‘ QL’JU&G‘U‘%}-};L

AR 52 G5 G 53 sl 488 S0 S g e s A SIS Sl s il e U Glue i
VA SFTVAR 6\.&&&?)\ @ C'La aw 54l e e /0l 5 0/ 0Y0 /AT e /0YO 0L > oo e LC ¢ slad 93

A eslinal e v/e0

@sbal LT -y

(b S s 0 DT JB p 0T 53 oS as e OLE 1 0L (8551 IS Olee 2 s sla el (1) el
o SVl 3 i (5l oMo as 0L Ges H o codVU 53 0L 2 b ste s Vi Sslos e
s e il g 5w oLl P

EL=f(p,o,n, Vi, H, P, h) M)
oD UL Gas 5 0L Jamgte oo o IS ()15 pite e 8 8 B 53 L5 plKSUTT (505 4 a5 L

s 3 Sl w0l (655 ST Olgee 5y e CendVL 3 i (65

H H
EL=f(We,Re, -, -) (™)

p h
j(Re=pV:H)jﬂﬂjgﬁjllﬂeﬁ)ﬁcljé})ogﬁ&wdsﬁfﬁ'/'le%&;q}‘)lﬁﬁ :lijﬁﬂd:b«.z

_pviH

MW Ol e Culg > (Sumer & Fredsoe, 1991; Novak & Cabelka, 1981) s dal = ko, (We . ) »s

s (1) daly o5 Ol 535
EL = f(ga E ()

la fgy 93,090 Y

B s ey 035 B 3l e o ol (OB 2) Ol (el 13T o Kls S sen oKl s la il
Aoy /) sl by A e s 30l e Vst b Sl ey 5038 e eSS 0L 0L 0
Sl S0 JK8) s 5 VY 5 Ve e A ST b el s sk o2 s VL T Sl
S e 20 S5 Goe Ol (3 (S 53 oslid 46y CaSa et /0E 5 0 AY0 Y /Y0 O s
@A o Sl S B G s e IS 1S s s s DL Ll s Al Sl e /0T

L;:j)jdl.a.x.:lfdbfc‘j:»W\’ :(P)ﬁ)ﬂtl.éj)\.w\]:n'/'\ u.éjcL.jJi.s.szd\)bﬁ)ﬂ..x.inu;ﬂ\d\d}jb

VY



Lol ) 3 Gl 6551 W @ilen il BIKA LT saxiliae @ yhd g5 g el il (rllze

5 7t 10:B) s Sl Slaeslps d b e /Y0 W) oy (s 2 SIS (50 e YV W) ) e
3 e Sl ey A s ALl s el Az s a5 e Sl Goo il e 0 /0 (T s
S30 Jrais g s Lo 5y s Lo ly G 5 52 e £ S0 Gos oSV s e S5 5 Ol s
Cils gy e azey SLLI0P sl 5 5y o Cvd ol Gas 5 4Y ahols 53 55 e CodVL Gas Al s 5 (JUS
Ssode sla eyl (V) Jdr sl 5 e gl Ol P 5 5w zb s ol ~ seeY [(Fathi et al., 2023) .

ol 3L 23 Q 0T 3 a8 s e OLES 1) (g5 51 W Olsee 0 Jige s

I} l“

|l

|

e =
,E_

I =
L——

|

Fig 1. The laoratory channel

Ol SIsodes clasine ) Jodr

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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Fig. 2. The ratio of H/P and h/H parameters on the amount of energy loss
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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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