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ABSTRACT

Nowadays, the use of new lighting technologies has led to considering light color as
one of the influential factors in urban space planning and design. Due to the extensive
dimensions and the impact of light color on humans and the environment, various
considerations must be considered when deciding and choosing light colors. In these
environments, focusing solely on humans can have detrimental effects on the
environment. This article analyses three scenarios for the Ferdous Garden to Tajrish
axis, considering environmental preferences for color and expert considerations in
choosing light colors. The results show that the best definition to obtain the best
results for increasing the visual experience and non-visual factors is two different
design scenarios for the early and late hours of the night. Finally, proposed steps for
color selection based on environmental preferences and considerations are presented.
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Figure 1: The initial conceptual model according to the theoretical foundations of the research
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Figure 2: the light color choose from the chromatic curve.
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Figure 3: Color palette spectrum of selected lights based on color matching algorithm.
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Figure 4: Color prioritization based on people's preference in each of the uses and urban zones.
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Table 1: ANOVA Test based on psychological variables in each image.

Between Groups 85.69 42.848 47.83

Total 255.00

Within Groups 147.52 0.781

Between Groups 47.96 23.980 28.84

Total 205.07

Within Groups 153.21 0.811

Between Groups 87.59 43.797 43.63

Total 277.31

Within Groups 175.04 0.926

Between Groups 79.34 39.672 39.54

Total 268.95

Within Groups 198.40 1.050
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Figure 9: Comparison of the average of each psychological factor in different scenarios.
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ABSTRACT

Consolidation is one of the most important processes for conservation and
restoration, particularly for historical monuments. It is typically made of porous,
heterogeneous, and complex materials such as stones, bricks, and mortars. The
effectiveness of the consolidation process depends on various factors, including the
inherent properties and degree of damage to the material, as well as the condition
and method of application of the consolidating material. However, achieving
sufficient penetration depth of the reinforcing material is a challenge and can
negatively impact the efficiency and effectiveness of the used materials. This research
investigates conventional methods for measuring the penetration depth of
consolidating materials in porous substrates. This research investigates imaging and
spectroscopy techniques for measuring the penetration depth of consolidating
materials in porous substrates.
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Figure 1: The most important types of natural weathering in stone (30).
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Table 1: Comparison of different methods of applying strengthening materials.

Reversibility Chemical durability Physical effects ;\ngﬁig;

It varies depending on the type of substance
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without direct cotton, the rate of penetration is higher and substance remaining applied material on the poultice
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Figure 2: Classification diagram of different methods of measuring the penetration depth of the reinforcing material in porous materials.
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Figure 3: a) The amount of reinforcement penetration measured by the
iodine vapor method, b) The created color spectrum related to different
concentrations of the reinforcement applied on the stone (34).
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Figure 4: Raman spectra of the limestone surface untreated and treated with Ca (OH)2/ZnO@APTMS nanoparticles (A), and pictures of the phenolphthalein
test performed on a limestone sample untreated and treated with Ca (OH)2/ZnO@APTMS nanoparticles at 0 and 20 days of drying (B) (35).
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Figure 5: Examples of normalized neutron tomography at selected time steps during capillary water absorption by calcareous sandstones of the

Sabusina historical site: an unweathered sample (a) and samples subjected to artificial weathering cycles b8 and c15. Light gray areas indicate dry
conditions, while dark gray areas indicate saturated conditions(39)
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Figure 6: Darker areas are related to neutron attenuation and prove the presence of hydrogen-rich stabilization product(39).
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Figure 8: It shows the comparison between the created force and the depth of
penetration, and as it is clear, the arrow part has shown the creation of bending

in the unreinforced brain (42).
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Figure 7: Measurement of rock resistivity by drilling system(58).
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Figure 10: Micro-drilling resistance by ethyl silicate before and after
brush application on Lisbon stone (47).
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Figure 9: Drilling resistance in lime mortar before and after treatment
with nanolime (42).
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Figure 11: a) Schematic illustration of the operation of the ultrasonic generating device, b) Relationship between ultrasonic pulse speed
and porosity (56).
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Figure 13: Representative infrared absorption spectra of potassium
ferricyanide and (A) stabilized stone, (B) stone and (C) consolidating
agent in potassium bromide(51).
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Figure 12: Infrared spectrum absorption of untreated stone in potassium

bromide (51).
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Figure 14: FTIR spectra of (a) silicate consolidant mixed to silicate substrate, (b) pure consolidant, and (c) silicate substrate (53).
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Figure 15: NMR sensor in laboratory setup (54).
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Table 2: Comparison of penetration depth measurement methods.

Interpretability

Depth measurement method

Can be interpreted by an

Qualitative and quantitative

lodine vapor Results in a short time Affordable
expert operator results
Phenolphthalein Can be interpreted by an Qualitative and quantitative Results in a short time Affordable
expert operator results
FTIR Need operator A little more detailed result Results in a short time Average cost
NMR Need operator A little more detailed result Results in a short time High cost
Neutron tomography Need operator Qualitative and more detailed Results in relatively high High cost

Qualitative and more detailed

result time
Results in relatively high

Ultra Sonic Need operator result time Average cost
Microdrill Can be interpreted by an Qualitative and quantitative Results in (elatlvely high Average cost
expert operator results time
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ABSTRACT

In new technology fields, organic light emitting diodes (OLED) and the optimization
of its components are of great interest. Organometallic complexes contain heavy
metals, leading to the mixing of single and triple manifolds and increasing emission
efficiency. For OLEDs to be useful in display applications, true red, green, and blue
emissions of sufficient luminous efficiencies and proper chromaticity are required.
The transition metals used to prepare emitting organometallic complexes are iridium,
platinum, osmium and zinc (ll). The development of these compounds depends on
substitutions and organic structural units that are used as ligands. The results show
that platinum and iridium have the best performance in preparing luminous
organometallic complexes. In this article, a review of the recent progress in the
development of organometallic compounds used in organic light-emitting diodes is
highlighted. The preparation of optimal structure to achieve color purity and the
development of the application of organometallic compounds will also be
investigated.
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! Organic light-emitting diodes (OLEDSs)
2 Full Color

® Electroluminescence (EL)

* Excitons

® Host-guest systems
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Figure 1: Fundamental architecture of a three-layer OLED (6).
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Figure 2: Emission spectra of two electroluminescence molecule (6).
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2 Phosphorescent OLEDs (PHOLEDs)
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Figure 3: General structures of chelating diimine-based ligands (9).
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2 Transparent OLEDs (TOLEDs)
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Figure 4: Structure of the conjugated porphyrin and its saturation
derivatives (9).
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Figure 5: Types of organometallic complex structures with iridium (12).
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Figure 6: Emission spectra of iridium (I11) complex containing benzoimidazophenanthridine ligand (16).
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Table 1: Summary of EL properties of Ir(1) complexes (17, 18).

ITO/NPB/CBP: 1% Ir(11)-1/BCP/Alg3/Mg/Ag 481 9.28

ITO/MoO3/NPB/CBP/CBP: Ir(11)-11/TPBI/LiF/Al 489 17.2

ITO/NPB/TCTA/ CBP: 6%Ir(11)-14/ Bepp2/ LiF /Al 493 27.3

l o ITO/PEDOT:PSS/CBP:1.5% Ir(l)-31/mCP:
- ' \olé 89Firpic/TPBI/LIF /Al 485 21.90
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Table 1: Continued.

ITO/PEDOT:PSS/CBP : 5% Ir(11)-43/TPBIi/LiF/Al 456 27.2

=
N

Wavelength (nm) 4001 WSO 300, 539, {O00F 050N 78

—r— (4l‘hhlbzlr{l€a€)
Wavelength (nm)

ITO/NPB/FPYPCA: 15% Ir(11)-73/TPBI/LiF/Al 398 26.6
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Figure 7: Emission spectra of iridium complex (17, 18)
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Table 2: Summary of EL properties of Pt(Il) complexes (27).

b’ ITO/NPB/CBP: 2%Pt/BCP/Alg3/Mg/Ag 650 4.23
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Table 2: Continued.

ITO/MoO3/NPB/CBP/6%Pt/TPBI/LiF/Al 773 9.8

S” S z . ITO/NPB/TCTA/ CBP:4%Pt/ Bepp2/ LiF /Al 698 14.36
S
o]

ITO/PEDOT:PSS/CBP:3%Pt/mCP:

89%Firpic/TPBI/LiF /Al [

ITO/PEDOT:PSS/CBP: 4%Pt/TPBI/LiF/Al 683 12.16
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Table 3: Comparing the performance and efficiency of OLED in the presence of organic and organometallic compounds (2, 18, 27).

Device structure
ITO/MoO3/NPB/TCTA/mCP/BiCzSiPh3:Ir(p

Organometallic 0y)3/TSPOL/TPBI/LIF/Al 722 13.8
. 1TO/MoO3/NPB/TCTA/mCP/mCP:Ir(ppy)3/
Organometallic TSPO1/TPBI/LIE/AI 734 12.1
. ITO/MoO3/NPB/TCTA/mCP/mCP:Ir(pig)2(a
QT cac)/TSPOL/TPBI/LIF/AI e )
. ITO/MoO3/NPB/TCTA/MCP/m-MTDATA:
Organic t-Bu-PBD/TSPOL/TPBI/LIF/AI °40 24
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Figure 8: Emission spectra of Pt complex (27).
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Figure 1: (Top) Limitation of per capita energy use in developed countries while its global average growth (Bottom) Uneven distribution of per
capita energy use among different countries and different parts of the world's population (3, 4).
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Figure 2: The trend of world population changes during the last three centuries and its forecast until the end of this century (5).
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Figure 3: The trend of global energy consumption rate in the last four decades (4).
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Table 1: The levelized cost of energy (LCOE) for various energy sources, forecasted in united states in 2022 (4).

Plant type

) . LCOE
factor (%) Capital Fixed O&M" Variable Transmission without tax

0&M investment .

credit

Coal 85 8.4 0.95 3.56 0.11 13.01
Con‘éeT”LEO”a' 30 3.72 0.67 5.16 0.32 9.87
Advanced CT 30 2.36 0.26 5.57 0.32 8.51
Nuclear 90 6.94 1.29 0.93 0.10 9.26
Conventional 87 1.26 25 3.49 0.11 5.01

cC

Advanced CC 87 1.44 1.3 3.22 0.11 4.90
Wind onshore 41 431 1.34 0.0 0.25 5.91
Wind offshore 45 11.58 1.99 0.0 0.23 13.80
Solar 29 5.12 0.87 0.0 0.33 6.32

Capacity

US levelized cost 2017 (cents/kWh)

photovoltaics
* Operation and maintenance
“ Combustion turbine
" Combined cycle
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Table 2: The total amount of water footprint consumed (including the
process of producing equipment, using them and supplying fuel to the

power plant unit) per unit of electricity production from different
energy sources (9).

Total water foot print,
including fuel supply,

Energy source construction and operation
(m*/GWh)
Conventional oil 777 — 4464
QOil shale 1280 — 7990
Natural gas 273 — 4464
Coal 284 — 7560
Nuclear 72 —5420
Hydro power 1090 — 3096000
Photovoltaics 271278
Wind 0.72- 42
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Figure 4: Changes in the concentration of carbon dioxide in the atmosphere (a) during the long-term historical period of the last 420 thousand years
(10yand (b) from 1958 until now (inset: from 2018 to 2020) (11).
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Figure 5: Changes in the concentration of greenhouse gases, nitrogen dioxide and methane in the atmosphere, during the period from 2000 to 2020 (1).
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Figure 6: Map of the geographical distribution of solar radiation (12).
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Figure 7: The trend of increasing the installed capacity of photovoltaics in the world (1).

- 18
7 1 system
& - 17
efficiency
5 -4
- 16
$/W 4 4
(DC) n
> 5.
~~..module ki
== 1
& T R soft cost*| |
- 14
1 install =™
rdware BOS "7
[~===-_inverter )
0 module
2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

0] goomie YL, Yot e =Y VA slale b boasbeles ol o33l 5 SKslgnd bawsi sods e gou plod Caod Lawsgie ol i sy 2A JS0

OV0) (Gl g 397me 351 an 350 cadgl (6 I8 ale jus saiVlu (g0 500 755 «Oldle 3l ol & jlie 00l plod Cuand J0 p 5 dn e 3l jslaie)
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Figure 9: Schematic description of general mechanism of the first generation photovoltaic cells (16).
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Figure 10: different generations of photovoltaic cells along with the approximate share of each of them in the total market (12, 20).
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! Photo-lithography

2 Electrohydrodynamic Jet
® Aerosol jet printing

* Ingot

% Metallization
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Table 3: Comparison of ink characteristics and limitations of electronic printable dimensions with different printing methods (29-31).

Printing Ink viscosity Printing thickness Printing width Resolution (um)
method (Pa.S) (29) (um) (29) (um) (28) (28)
10 80

Printing rate
(m?/S) (30)

Offset 1-10 05-25 0.4-40
Screen 05-5 <12 30-50 100 0.008 - 10

Flexography 0.05-0.2 08-1 45-100 50 0.2-20

Gravure 0.05-0.2 08-1 10-50 30 0.1-70
inkjet 0.005 - 0.02 <0.5 30-50 20 0.001-3
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Figure 12: the position of busbars and fingers in silicon solar cells.

! Wafer-based
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Figure 13: Changes in the amount of silver used in silicon solar cells by year (21).
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! Chemical vapor deposition
2 physical vapor deposition
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Figure 14: Highest confirmed efficiencies for cells, fabricated using the different technologies shown (43).
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2 Chemical bath deposition
3 Direct dispensing
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in OPVs (70, 71).

* Indium tin oxide

% Hole transporting layer

® Electron transporting layer
7 Spin coating
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! Direct material deposition
2 Counter electrode
® Fluorine doped tin oxide
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Figure 16: Schematic description of various layers alignment in
perovskite solar cells (100, 101).
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In recent years, the demand for good quality natural products and minimally
processed products with high nutritional value has increased. One of the most
important natural materials in demand is natural edible dye. Pulsed electric fields in
food processing focus on two main areas: microbial inactivation and preservation of
liquid foods and enhancing mass and tissue transfer in solids and liquids. The pulse
process uses pulsed electric fields with high voltage, which are used quickly for the
food between two electrodes. Due to the short duration of the pulses, a little heat is
generated in the foodstuff. Thus, the nutrients, vitamins, texture and flavour, as well
as the microstructure of the foodstuff, are better preserved than the samples that are
subjected to the thermal process. Natural dyes are very sensitive to the processes

Keywords:
Electric pulse
Extraction
Natural dye
Food industry

applied in conventional extraction techniques, such as thermal, mechanical and
chemical stresses. Pulsed electric field (PEF) technology is promising as a non-

thermal alternative.
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Figure 2: The main pigments used to produce natural food pigments: anthocyanins, betalins, carotenoids and chlorophylls (5).
Food
pigment ﬂ
Heat Oxygen Light pH change
Anthocyanins High to moderate High High Low
Betalains Moderate to low High High Moderate
Carotenoids Moderate Low Low High
Chlorophylls Moderate High High Low
(B) PH 5 5 555 «03ST Dyl il 50 1 Jedo IS 5 oo IS do iy o ilins g 1555 olge s 1Y JSC
Figure 3: Pigments stability of anthocyanins, betalins, carotenoids and chlorophylls against heat, oxygen, light and pH change (5).
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Plant matrix PEF process parameters
pigments

Anthocyanins

Anthocyanins

Anthocyanins

Anthocyanins

Betanins

Betanins

Betanins

Betanins

Carotenoids
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Tablel: Extraction of natural food coloring substances from plant matrices with the help of PEF (5).

Purple potatoes
(Solanum
tuberosum)

Blueberry
(Vaccinium sect.
Cyanococcus)

Grape (Vitis
vinifera L.)

Plum peel (Prunus
domestica var.
Casselman) and
grape peel (Vitis
vinifera L.)

Beetroot (Beta
vulgaris L.)

Beetroot (Beta
vulgaris L.)

Beetroot (Beta
vulgaris L.)

Red prickly pear
(Opuntia stricta
Haw.)

Date fruit
(Phoenix
dactylifera L.,
Sukkari)

- Electric field strength: 1 - 5
kV/cm - Specific energy input: 0.54
- 13.50 kJ/kg
- Pulse width: 45 - 105 ps
- Pulse number: 5 —35
- Frequency: 1 Hz
- Electric field strength: 10 - 35
kV/icm
- Specific energy input: - - Pulse
width: 2 ps
- Pulse number: 2 - 14 Frequency: -
- Electric field strength: 13.3 kV/cm
- Specific energy input: 0 - 564
kd/kg
- Pulse width: -

- Pulse number: - -

- Frequency: 0.5 Hz
- Electric field strength: 25 kV/cm
- Specific energy input: 3.91 and
11.5 kJ/ kg (grape peel); 1.84 and
9.05 kJ/kg (plum peel) kd/kg
- Pulse width: 6 ps
- Pulse number: 9.7 and 25.2 —

- Frequency: 10 Hz
- Electric field strength: 4.38 and
6.25 kV/ cm
- Specific energy input: 0 - 12.5
kd/kg
- Pulse width: 10 ps
- Pulse number: 10 - 30
- Frequency: -

- Electric field strength: 0, 1, 3, 5, 7,
and 9 kVv/cm
- Specific energy input: 0, 0.02,
0.09, 0.24, 0.50, and 0.70 kJ/kg
- Pulse width: -

- Pulse number: 5
- Frequency: 1 Hz
- Electric field strength: 0.2 - 0.6
kV/cm (range of milliseconds) and
2 - 6 kV/cm (range of
microseconds)

- Specific energy input: 1.6 to 57.6
kJ/kg (range of milliseconds) and
0.04 to 74.16 kJ/kg (range of
microseconds).

- Pulse width: 1 ms and 3 us
- Pulse number: 10 - 80 (range of
milliseconds) and 5 - 100 (range of
microseconds)

- Frequency: 1 Hz
-Electric field strength: 8 - 20
kV/icm
- Specific energy input: 24 - 145
kd/kg
- Pulse width: 10 ps
- Pulse number: 0 — 300
- Frequency: 0.5 Hz
- Electric field strength: 1, 2, and 3
kV/cm
- Specific energy input: - - Pulse
width: -

- Pulse number: 30
- Frequency: 10 Hz

Major findings

Regardless of extraction temperature (10 - 40-C) or solvent
(water and ethanol) used for extraction of anthocyanins, PEF-
treated samples had greater extraction yield compared to those
untreated. PEF treatment increased the anthocyanins recovery

yield and reduced the extraction temperature besides
eliminating the use of organic solvents.

PEF treatment increased anthocyanin extraction yield and
reduced the temperature and extraction time. High electric field
strength (>20 k\//cm) and pulse number (>10 pulses) reduced
anthocyanin extraction yield. PEF treatments were more
efficient compared to high-intensity ultrasound treatments.

The PEF process intensification increased anthocyanin
extraction. PEF treatment was more efficient for anthocyanin
extraction than high-intensity ultrasound (up to 22%) and high
voltage electrical discharges (up to 55%) treatments.

The 25-mm diameter PEF chamber showed best results than the
7-mm diameter. The use of a PEF chamber of a larger diameter
allowed the application of a higher residence time and a higher
number of pulses, which increased the anthocyanin extraction
yield. However, this treatment promoted a high degradation of
ascorbic acid.

The electric field strength of 4.38 kV/cm and specific energy
input of 4.10 kJ/kg allowed the extraction of 329% more
betanin than the control treatment.

The betanin extraction yield was affected by the applied electric
field strength, temperature, and pH of the liquid medium.
However, the pressure and number of pulses used in the process
did not significantly influence the betanin recovery. The pH 3.5
and temperatures in the range of 30 - 40 °C contributed to the
highest yields.

PEF treatments in the range of ms and ps were effective for the
disintegration of red beet cells enhancing betanin aqueous
extraction. However, PEF treatments in the range of ps were
more efficient for improving betanin extraction in terms of total
specific energy consumption.

PEF treatment was more profitable compared to ultrasound
treatment due to lower energy consumption. Furthermore,
scanning electron microscopy images revealed the ability of
PEF treatment to induce cell wall permeabilization without
disintegrating the cell tissue facilitating the selective recovery of
the valuable intracellular compounds

The increase in the electric field strength promoted a positive
effect on the total carotenoid content of the extracts from 2.9 +
0.1t06.1+0.1 pg/mL.

Ref.

(16)

(17

(18)

(19)

(20)

1

(22)

(23)

(24)
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Tablel: Continued.

kV/iem
- Specific energy input: 5 and 10
kd/kg
- Pulse width: 20 ps
- Pulse number: 10 - 833 -
Frequency: 10 Hz
- Electric field strength: 3 - 7

Tomato (Solanum

Carotenoids .
Lycopersicon)

Canary tomato . kV/cn]
: (Solanum - Specific energy input: 0.54 -
Carotenoids lycopersicum) 13.50 kJ/kg
cel - Pulse width: 3 ps
P - Pulse number: 5 - 100
- Frequency: 1 Hz
- Electric field strength: 0.25 - 0.75

Tomato kV/cm

Carotenoids (Lycopersicon

eculentum L.)

- Specific energy input: 1 kJ/kg -

- Frequency: 10 Hz

- Electric field strength: 2, 4, and 6

kV/icm
Custard apple - Specific energy input: 45, 94, and
Chlorophylls (Annona 142 kJ/ kg
squamosa) leaves - Pulse width: -
- Pulse number: 100, 200, and 300
- Frequency:-
-Electric field strength: 0, 3.3, 6.7,
13.3, 20.0 and 26.7 kV/cm
Chiorophylls Spinach (Spinacia - Specific energy input: -

oleracea L.) - Pulse width: 20 ps

- Pulse number: -
- Frequency: -
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Pulse width: 20 ps - Pulse number:-

Plant matrix PEF process parameters Major findings
pigments

- Electric field strength: 1, 3, and 5

PEF treatment increased the extraction yield of carotenoids,
especially lycopene, using acetone or ethyl lactate in the (25)
proportion 1:40 g/mL as solvents.

The cell membrane electroporation of tomato peels increased
the extraction of carotenoids. PEF treatment reduced the
extraction time and the proportion of hexane applied as a (26)
solvent without affecting the lycopene, lutein, and -carotene
extraction yield.

Previous application of a pulsed electric field treatment at 0.50
kV/cm and 1 kJ/kg before the process of steam bleaching at 27)
60°C significantly increased the carotenoid extraction yield.

Higher energy PEF treatments were promising non-thermal
treatments for improving the extraction yield of flavanols, such
as rutin. However, they reduced the chlorophyll content in the
extracts.

(28)

PEF treatments inhibited the degradation of pigments,
especially for the recovery of chlorophylls under different (29)
process temperatures (20, 35 and 45 °C).
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ABSTRACT

Although the high chemical activity of magnesium alloys has given these metals
biodegradable properties and an important place as a sacrificial anode in protection
issues, it has caused them to have important weaknesses in corrosion and wear
resistance. Their use in industry should be limited. However, these weaknesses mostly
interact with the material's surface and can be overcome using appropriate surface
modification. Electrochemical plasma oxidation (PEO) is a popular method to modify
the surface of magnesium alloys, which creates a ceramic coating layer on the surface
of the alloy, which is not perfect. The presence of a porous structure in this layer is its
important weakness because it is a suitable path for the penetration of corrosive
agents to the bare surface of the substrate. One of the attractive issues for researchers
is to deal with this porosity by using appropriate ceramic additives in the electrolyte
during the process. Zinc oxide nanoparticles are a good option for this. These
nanoparticles are multifunctional, and in this article, their effects on corrosion
properties and antibacterial properties are investigated
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Figure 5: Scheme of photocatalytic behavior of zinc oxide (25).
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Figure 6: Schematic of the processes defined around the antibacterial activity of zinc oxide (26).
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randomly selected from five microscopic images (29).

! Hierarchical
2 Tetrapode
% Confocal Laser Scanning microscopy

EVV-EY7 € (VEP)IY /1 55) 6l ) wilalloe (el &g s



1590 SwnST ) 3936 y9 (s S YDGI9IL Anangd 3 SI9 00 /ULSeD 9 SB @S lalb

JB LS olul (pl jo Jge mhaw (il Guzen 9 (g xSbas
Lol Johine g au> g

U‘)éasu 65&)95&—»5 é)_§J.».C )U’)Lw -1
33 Zn0 Slydgils plisl as usl s (V9) (il Lsew o jaSew
Jods g e (605 cpidg Cculbes (ralS cel eudy 2SI
38Le ool g 9,500 adss slo wed abcass o a4 o b
&9y ..»_.Msl u‘)d}xl_) S¢>9 ‘U"l » 05‘)& A ZnO uljdyl.: .]a..:y
Cenglae s o aS oo gl dlly, S idgy LSl jo
Ozt 9 gl oy BN o eS A (pl adg el (658
Gl s s (S5 ol 05 sl | 3,008 515 08
Shdglh jeax oglice oo Ve S 0 S jghiles

929 Sy i8Il o a5 (Seal i oole 59550 (S k) (59,005
Joss gl o5 5 Bs Lale SO osbml o (il ansls

! staphylococcus Aureus
2 Azam
® Sikdar

ZnO NPs

Bl g abagil a5 S8F i Gles elel cnl 2
6 it 200 00 YL 0350 slaJshe St b JIS | pla
Joom &S ehiles asils Eoocoli 65U 550 0
) 255l (nyteS &5 b atie 6,8 JBs slag pTeslw]
6xSbas il 5y, oS olge (1 USE) S.AUTEUS' s 51
sl oo olaws aisls las o953l EcOli a0 cond (5,5598
@ oo axiél aals L awslie ;0 459 BB b 4 o SL
ul)»)yb uu\ww—‘ )‘ o ‘U"‘ B OB)LC g.»Bla u,,.mIS 65)J.u.~05‘
LSL‘%J?L“ 4 00,0 6LDJ5J.~ Slaws GLd gSL“’gSJJSlé BEERTD) SeST|
S ke do s alogil sl a5 Jlo )0 g B0:D- 350> 035
slal o (uoren 28l galS asye Ve sgas 4 0w
S a0 50 ool Ho Lol wls zalS 1) s Jolu yails 0u5) (g9 0]
o a5 jeboles bl i owiy sladsle (IS olass a) oo
S ot g 4355 sl cwlasoa s s o las
spbobes g analie LB 5 55l 5,8 JBs slaSoslul L
b gl i & bgpe Wlyics 55bas Sl ad S5S «
() G0len 5 " olacl b aS wil (55, aunST Slge oy x>
ST 3650 5 Sz 65 ojlasl aS slo Hlas el cpl oyl cdlae
39S wlidie o s 4y Cod sy S Lol cullad (9,
(V) a25 0 9 095
b olal o (59,0081 IS 6 aSbas o Sles oS as oyl
O R R e e D

100
80
F
2 60/
-
= 401 Viability
3 D ead
20 B Live

0
control NPs NRs Ps HSs TPs

1 Uime it 10 5,5n 5 55 2emST Sy3al b cy3mlisSil aelis ¥ 51 us SAUTRUS 6 55T, 5 CLSM yglass @ s 55T slaoaiy i 18 IS
2all Wgad 5 (59, ST slaolone (B e ;5 Aiged 13 0550 5 00 Sla o (o wo 3 (B 509 S V¢ ieliio g S (o )59 ,See O ¢ il

V) wilowds GLll Bolas jebay a5 55y, o prgad iy 5l
Figure 9: Bacterial viability measurement: a) CLSM images of S. Aureus bacteria after 2 hours of incubation with zinc oxide nanoparticles and micro
in separate morphology at a concentration of 500 pg/ml. Scale bar: 10 um.
b) Relative percentage of live and dead cells in the sample exposed to the solutionsZinc oxide and control sample from five microscopic images
thatThey are randomly selected (29).
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Figure 11: PDP curves for substrates and coated samples in different concentrations of zinc oxide (32).

Gz glacdale jo ool adg slo il 9 b iy Stoludgnslsy

Ol (s 1 (olaniig xS sosls zl 5wl Y Jeus

(YY) 55y 2T 13400
Table 2: Extraction of electrochemical data from the potentiodynamic polarization curve of substrates and
coatings produced in different concentrations of zinc oxide nanoparticles (32).

sample Ecorr Icorr ap Be
P (vag/agel) (nAlcm?) (mV/dec) (mV/dec) ( MO un %) (%)
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Figure 1: Adsorption isotherms for amaranth adsorption on ARP at
different temperatures [30].
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