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= 1 %] = =
(\4) Decolorization = 100% [Dye] =100 mg L", [H;0, 35%] = 4 ml:/6 L, Lamp power C.l. Reactive Red 120
1600 W, Irradiation time = 6 min
(Y9) Decolorization = 100% [Dye] =500 mg L%, [H20,] = 90 mM, Lamp power = 150 W C.l. Reactive Black 5
(Wavelength = 200-280 nm), Irradiation time = 175 min
N Dye] =100 mg L%, [H20,] = 1000 mg L?, Lamp power =
Decolorization = 100% L L Remazol Black B
AR =
(Yv) Mineralization = 100% 120 W (Wavelength 2_53.7_nm), l_)ecolorlzatlon irradiation (C.I. Reactive Black 5)
time = 20 min,
Mineralization irradiation time = 120 min
o a00s [Dye] =40 mg L%, [H,0.] = 565.8 mg L™, Lamp power =
(YY) Decolorlzatlpn _100@ 125 W (Medium pressure Hg lamp), Decolorization C.1. Direct Black 22
TOC reduction = 82% SR .
irradiation time = 35 min,
Mineralization irradiation time = 60 min
Decolorization = 100% [Dye] =100 mg L?, [H20,] = 24.5 mM, Lamp power = 15 .
Yy . e - .
(1) TOC reduction = 58.48% W, Irradiation time = 60 min C.I. Reactive Yellow 84
T [Dye] =20 mg L%, [H,02] = 116.32 mM, Lamp power = 560
= 0,
(Y¢) .Il?g?lr%gﬁi?igg - 33;; W (16 low pressure Hg lamp, Wavelength = 253.7 nm, 35 C.1. Direct Blue 199
- W/lamp), pH = 8.9, Irradiation time = 30 min
(Yo) TOC reduction = 80.2% [Dye] =20 mg L%, [H,0,] = 10 mM, Lamp power = 125 W C.l. Reactive Blue 137
(Wavelength = 254 nm), pH = 5.5, Irradiation time = 60 min
N Dye] =9x10"° M, [H,0,] = 10" M, Output UV radiation Indigo carmine dye
A = 999 [ : ad ;
v Decolorization = 99% power = 23.37 W (Polychromatic UV lamp), Acidic pH, (C.1. Acid Blue 74)
Irradiation time = 10 min
(Yv) Decolorization = 74.48% [Dye] =80 pM, [H.0,] = 3.3 mM, UV lamp wavelength = C.1. Natural Red 4
254 nm, pH = 10, Irradiation time = 30 min
N [Dye] =17.5 mg L%, [H,0,] =525 mg L%, Lamp power = 15
= 0,
(YA) Decolorlzatlpn _100/0 W (Low pressure Hg lamp, Wavelength = 253.7 nm), C.l. Acid Orange 7
TOC reduction = 95% P -
Decolorization irradiation time = 25 min,
Mineralization irradiation time = 120 min
(Ya) Decolorization = 73% [Dye] = 10 uM; [H20,] = 1.67 mM, pH = 7, Lamp power = 6 © IRgggi?:n:;?c?Ig 10)
W (Wavelength = 254 nm), Irradiation time = 30 min o
[Dye] =5 x 1072 mM, [H,0,] =2.5x 103 M, pH =3, Eriochrome Red 3B
¥+ COD reduction = 65% Irradiation time = 180 min, Lamp power = 20 W (Low (C.1. Mono sulphonic Mordant
pressure Hg lamp, Wavelength = 254 nm) Red 73)
[Dye] =20 mg L%, [H,0,] = 1000 mg L%, Lamp power = 30
V) Decolorization = 100% W (UV-C), Distance from UV lamp = 16 cm, Irradiation C.l. Basic Red 46
time = 14 min
vy o 0 [Dye] =10 mg L%, [H,0,] = 1200 mg L%, Lamp power = 30 .
AN Decolorization = 95.03% W (UV-C), Distance from UV lamp = 6 cm, Irradiation time C.I. Basic Blue 3
=20 min
— -1 = -1 —
vy i 0 [Dye] =10 mg L™, [H.0,] = 1200 mg L™, Lamp power —_30 :
AR Decolorization = 98.16% W (UV-C), Distance from UV lamp = 6 cm, Irradiation time C.I. Acid Green 25
=20 min
vy i = 1000 [Dye] = 7.8 x 1075 M, [H,0,] = 0.046 M, Light intensity = Methyl Orange
) Decolorization = 100% 1586 pW cm? (Wavelength = 254 nm), Distance from UV (C.1. Acid Orange 52)
lamp =2 c¢m, Irradiation time = 3 min
— -1 - -1 -
(re) Decolorization = 93.51% [Dye] =20 mg L", [H.0z] = 2000 mg L~, Lamp power = 30 C.l. Acid Blue 92

W (UV-C), Distance from UV lamp = 8 cm, Irradiation time
=10 min
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(1) dsdr sl
o Gl oI, Ll la e |,~§4,°.u_w(.u
v i 0 [Dye] =20 mg L%, [H,0] = 2000 mg L%, Lamp power = 30 .
e) Decolorization = 99.50% W (UV-C), Distance from UV lamp =8 cm, Irradiation time C.1. Acid Black 1
=10 min
(¥o0) Decolorization = 92.72% [Dye] =250 mg L%, [H20,] = 0.25 M, Lamp power = 8 W © T“,I\;ma;(teg%i 1
(UV-C), pH = 4.95, Temperature = 50 °C . 9
) Decolorization = 98.8% [Dye] =2.5 uM, [H20,] = 50 pM, Lamp power = 300 W Rhodamine B

(Medium pressure Hg lamp, Wavelength = 365 nm), pH =7,

(C.1. Basic Violet 10)

Irradiation time = 15 min
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Removal = 94%

TOC reduction = 35%

Removal = 98%

TOC reduction = 50%

TOC reduction = 40.65 £ 5.1%

TOC reduction = 72.06%

Removal = 98%

TOC reduction = 50%

Removal = 100%

Removal = 100%

Removal = 90%
TOC reduction = 43%

Removal = 100%

[CFA] = 1x10° M, [H,0,] = 1 M, pH =5, Lamp power =
17 W (Low pressure Hg lamp, Wavelength = 254 nm),
Irradiation time = 60 min

[CBZ] = 2x102 mM, [H20,] =5 mM, pH =5, Lamp power
=17 W (Low pressure Hg lamp, Wavelength = 254 nm),
Irradiation time = 4 min

[CTB] =10 mg L, [H20,] = 1000 uM, pH =7, Lamp
power = 700 W (Medium pressure Hg lamp, Wavelength =
238-334 nm), Irradiation time = 120 min

[AMX] =100 pM, [H.0,] = 10 mM, pH =7, Photon
fluence rate = 0.38 W L (Low pressure Hg lamp,
Wavelength = 254 nm), Irradiation time = 80 min

[CBZ] = 4.2 uM, [H,0;] = 10 mM, pH = 2-8, Lamp power
=30 W (Medium pressure Hg lamp - UV dose = 172 mJ
cm?), Irradiation time = 15 min

[CBZ] = 21.16 uM, [H,0;] =1 mM, pH = 5.74, Lamp
power = 75 W (Low pressure Hg lamp — Light intensity =
153 pW cm?, Wavelength = 253.7 nm), Irradiation time =

240 min

[CAP] =20 mg L?, [H,0,] = 3 mmol, Lamp power = 30 W
(UVC, Wavelength = 254 and 290-390 nm), Irradiation
time = 90 min

[CAP] =20 mg L, [H20,] = 35 mM, pH = 5.5, Lamp
power = 6 W (Wavelength = 254 nm, Light intensity = 600
uW cm?), Irradiation time = 50 min

[SMX] = 10 mg L%, [H,0,] = 100 mg L%, pH = 4.8, Lamp
power = 200 W (Polychromatic medium-pressure Hg
lamp, Wavelength = 255-579 nm), Irradiation time = 10
min

[NFX] =15 mg L%, [H20;] = 2.1 mM, pH =7, Lamp
power = 6 W (Low pressure Hg lamp, Wavelength = 254
nm), Irradiation time = 100 min

[AMX] =25 mg L%, [H,0,] = 558 mg L, Lamp power =
21 W (Low pressure Hg lamp, Wavelength = 254 nm, UV
fluence rate = 4.86 x 10°° Einstein m™ s™"), Irradiation
time = 67 min

[SPY] =20 mg L%, [H20,] = 700 mg L%, Lamp power =
15 W (Low pressure Hg lamp, Wavelength = 253.4 nm),
Irradiation time = 180 min

Clofibric acid (CFA)

Carbamazepine (CBZ)

Cytarabine (CTB)

Amoxicillin (AMX)

Carbamazepine (CBZ)

Carbamazepine (CBZ)

Chloramphenicol (CAP)

Chloramphenicol (CAP)

Sulfamethoxazole (SMX)

Norfloxacin (NFX)

Amoxicillin (AMX)

Sulfapyridine (SPY)

AR
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[CIP] =30 pM, [H20,] = 300 puM, Irradiation intensity =
-2 _ =
(oY) Removal = 66% 0.023 mw cm™ (UV-LED, W_avelen_gth 280 nm), Ciprofloxacin (CIP)
Irradiation time = 60 min
[NFX] = 150 mg L%, [H,0,] = 200 mg L?, Lamp power =
(oY) Removal = 72% 250 W (Low pressure Hg I_amp,_WaveIe_ngth = 365 nm), Norfloxacin (NFX)
Irradiation time = 210 min
[GFX] = 200 mg L%, [H,0,] = 200 mg L, pH =7, Lamp
ov - power = 250 W (Low pressure Hg lamp, Wavelength = . .
(o7) Removal = 85% 365 nm), Irradiation time = 180 min Gemifloxacin (GFX)
[TAP] =50 uM, [H,0,] =5 mM, pH =7 with 1 mM
(08) TOC reduction = 40% phosphate buffer, Lamp power =20 W (Wavelength = 254 Thiamphenicol (TAP)
nm), Irradiation time = 120 min
[CIP] = 0.03 mM, [H,0,] = 100 mM, Lamp power =6 W
(00) Removal = 100% (UV-C, Wavelength = 280 nm), Irradiation time = 40 min Ciprofloxacin (CIP)
[SMT] =5 mg L%, [H,0,] = 10 mM, Lamp power = 8 W
(o) Removal = 100% (2 low pressure Hg lamps, vaelength = 254 nm), Sulfamethazine (SMT)
Irradiation time = 10 min
[ACE] = 90 pM, [H.0;] = 11.8 mM, pH =5, Lamp power
(oV) Removal = 90% =55 W (Wavelength = 25§n.i7nnm), Irradiation time = 30 Acetamiprid (ACE)
[AZM] =2 mg L%, [H20,] = 10 mg L, pH = 3, Lamp
power = 8 W (Low pressure Hg lamps, Wavelength = 254
(oA) Removal = 76% nm, Light intensity = 1.02 mW cm), Irradiation time = 60 Azithromycin (AZM)
min
[CFT] =10 mg L%, [H,0,] =10 mg L, pH =5, Lamp
_ =9 W (Low pressure Hg lamp, Wavelength = 254
Removal = 100% power = 9 - PAIR .
(09) S nm, Light intensity = 2.2 mW cm?), Irradiation time = 120 Ceftriaxone (CFT)
TOC reduction = 58% min
[CPX] =2mg L%, [H,0,] =6.9 mg L%, pH = 3, Xenon
. _ lamp (Light spectrum similar to the sun, Light intensity = .
) Removal = 100% 500 W m2), Irradiation time = 50 min Cephalexin (CPX)
[LEV] =5mg L%, [H,0,] = 150 uM, pH = 3, Lamp power
A Removal = 96% =25W (UV Hg Iamp,_Wa\feIengtr_\ =254 nm), Irradiation Levofloxacin (LEV)
time = 30 min
[OFLO] =5 mg L%, [H20;] = 150 UM, pH = 3, Lamp
\ - power = 25 W (UV Hg lamp, Wavelength = 254 nm), .
av Removal = 94% Iiradiation time = 30 min Ofloxacin (OFLO)
— -1 — —
) Removal = 99.94% [NIF] =5 mg L, [H:0;] =0.52 mM, pH = 7, Lamp power Nifedipine (NIF)

=25 W (Wavelength = 254 nm), Irradiation time =5 min
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Abstract

Organic contaminants, such as dye pollutants, pharmaceutical compounds, pesticides, etc. are
increasingly found in water sources, and therefore need to be controlled by modern water treatment
technologies. Advanced oxidation processes are often used as an effective method to remove organic
contaminants. UV/H20- process has shown acceptable results for removing a wide range of mentioned
pollutants. In this paper, the efficiency of photolysis and UV/H,0, processes in removing organic
contaminants were reviewed, and then, the significant results obtained were reported.
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Abstract

Sustainable development and the growth of green industries require the adoption of new solvents to
replace traditional ones. Conventional solvents are known to be toxic and volatile and pose significant
environmental challenges. In recent years, scientists around the world have extensively investigated
deep eutectic solvents. This article aims to provide an overview of the history and use of deep eutectic
solvents based on published literature in this field. Deep eutectic solvents consist of two or three
inexpensive and safe components that are combined to form a eutectic solution with a lower melting
temperature than each individual component. Consequently, these solvents typically remain liquid at
temperatures below 100°C. Deep eutectic solvents exhibit similar behavior and physicochemical
properties to ionic solutions but are more cost-effective and biocompatible. Due to their numerous
advantages, extensive studies have been conducted on their preparation, synthesis, as well as their
physical and chemical properties. Furthermore, deep eutectic solvents are being investigated for
various applications, and their use in fields, such as nanoparticle synthesis, electropolishing,
electrodeposition, and metal extraction, is rapidly increasing. Overall, the adoption of deep eutectic
solvents offers significant potential for sustainable development and green industry applications due
to their favorable properties compared to conventional solvents. Ongoing research continues to
expand our understanding of these solvents and explore their diverse applications in various fields.
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Removal of p-nitrophenol from aqueous environments by UV/S,0g*
process in a continuous photoreactor: Optimization by Taguchi method
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Abstract

The present research was an attempt to investigate the removal of an organic pollutant called p-
nitrophenol (PNP) using the UV/S;Os® process in a continuous annular photoreactor in order to
optimize the operating conditions effective in the efficiency of the process through the Taguchi
method. According to the results of the Taguchi method, the optimal conditions for initial
concentration of PNP was equal to 40 mg L with pH equal to 3 and S,0s> concentration equal to 18
mM in a residence time of 17.24 min. In such conditions, the removal percentage is equal to 98%,
which is in good agreement with its experimental value of 95%. Furthermore, the Taguchi method
showed that the most effective parameter in the removal of PNP was the concentration of S;0s% with
a contribution of 43%.
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Photocatalytic removal of Rhodamine B dye by SninsSs: Optimization of
process by response surface methodology
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Abstract

In this study, the performance of stannum indium sulfide (SninsSg) was evaluated for photocatalytic
degradation of Rhodamine B dye (RhB) as an environmental pollutant. Response surface
methodology (RSM) was utilized to optimize the effective operating variables (initial RhB
concentration, SninsSg amount, solution pH, and irradiation time). Maximum removal efficiency of
81.15% was achieved under optimum conditions. This predicted result was confirmed experimentally
(78.96%). The kinetics study of photocatalytic RhB removal by SninsSg showed adherence to the
pseudo-first-order kinetic model with a rate constant of 0.047 min. The outstanding performance of
SninsSg originated from its flowerlike hierarchical structure, which enhances light photon absorption,
and increases pollutant adsorption.
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Keywords: Stannum indium sulfide, Rhodamine B, Photocatalytic process, Response surface
methodology, Kinetics
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Abstract

Air pollution poses a significant threat to many cities in Iran, with Tabriz the bustling metropolis,
being particularly affected. Factors such as rapid population growth, rural migration, industrial
expansion, vehicular density, topographical features and natural factors have collectively contributed
to Tabriz becoming one of Iran’s most polluted cities. Beyond human-related factors, geographical
factors including location, topography, and temperature inversions also play a crucial role in
exacerbating air pollution in Tabriz. In this research, descriptive research methods drawing from
meteorological and air pollution data sources were employed to investigate the spatial relationship
between climatic factors and air pollution in Tabriz. By collecting and analyzing information from
meteorological stations in Tabriz and air quality measurement stations related to Tabriz, we created
integrated maps using Geographical Information System (GIS) software. These maps visually
depicted pollution distribution and zoning. According to the results of the research, a significant
spatial relationship and correlation exist between meteorological parameters and air pollution
parameters. Additionally, the distribution of air pollution parameters across the surface of Tabriz city
reveals that the highest pollution levels, attributed to polluting gases such as SO2, NO2, O3, and CO,
occur in the western and central parts of the city. Conversely, suspended particles contribute to the
most pollution in the eastern side of Tabriz. Furthermore, the seasonal quality index indicates that
summer and spring experience the least air pollution, while autumn and winter exhibit the highest
levels.

Conflict of interest: None declared.

Keywords: Spatial relationship, Climatic factors, Air pollution, Significant correlation, Tabriz
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Abstarct

Sustainable development involves integrating social, environmental, and economic objectives
to enhance human well-being while safeguarding the capacity of future generations to fulfill
their requirements. The development of cities that are socially, environmentally, and
economically stable, capable of addressing the challenges posed by rapid population growth
and migration, stands as a central task in this century. Over the past few decades, the swift
urbanization and expansion of industrial activities have led to a decline in urban
infrastructure and an increase in environmental waste. The socio-environmental and
economic dimensions of sustainable urban development serve as valuable tools for enhancing
urban cohesion. Consequently, the study of sustainable development in Tabriz holds
significant importance. In this study, we conducted a comparative analysis of the socio-
environmental and economic dimensions of sustainable development in Tabriz city, focusing
on regions 2 and 6. Our investigation involved reviewing relevant literature, conducting field
observations, and administering questionnaires. The present study employed a descriptive and
field-based research method. Data were collected through a questionnaire administered to
various groups, including residents and experts from regions 2 and 6. The data analyses were
conducted using SPSS software. The results indicated that urban sustainability in region 2
was assessed on a scale of 5 to 105 points, categorized into three ranges: poor (5-38), average
(39-72), and good (73-105). In region 2, the evaluation of urban sustainability revealed the
following distribution: 0% poor, 57.77% average, and 42.22% good. Meanwhile, in region 6,
the distribution was 11.11% poor, 48.88% average, and 40% good. Notably, residents and
experts expressed greater satisfaction with the sustainability of region 2 compared to that of
region 6. Given that sustainable development is a crucial aspect of urban planning, it is
essential to incorporate forward-looking strategies tailored to the unique conditions of each
area within Tabriz city. This consideration should inform the planning of urban spaces,
aligning with the principles of sustainable development.

Conflict of interest: None declared.

Keywords: Sustainable development, Tabriz city, Social-environmental dimension, Urban spaces



