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Synthesis, Characterization of New Pyrazoline Derivatives by AL.O3-ONa
Solid Base Catalyst and Study Their biological activity

Mohammed Jwher Saleh and Khalid A. Al-Badrany
Department of Chemistry - College of Education for Pure Sciences - Tikrit University, Tikrit-1raqg.
Email: Mohammedjwhersalen96@gmail.com

Abstract: This work included the synthesis of new derivatives of pyrazoline compounds from the reaction of
chalcones with hydrazine via a solid base catalyst (prepared through the reaction of NaNO3z with Al>Os3 at
(300-700) °C to obtain a sodium metal as a solid base catalyst) and using physical and spectroscopic
methods as melting point, color, Nuclear magnetic resonance spectroscopy H-NMR, BC-NMR, and FT-IR
to confirm the accuracy and validity of the prepared compounds. Biological efficacy was also evaluated on
two types of bacteria, Escherichia coli, and Staphylococcus aureus.

Keywords: Chalcones, Solid base catalyst, Pyrazoline, Biological activity.

1. Introduction

Pyrazoline Recently, researchers have been interested in pyrazoline compounds, as it has great importance
in the field of pharmacology as it has demonstrated biological activity. Anticancer [1]; anti-inflammatories
[2], anxiolytic [3]; and antioxidant [4]; and antiviral [5]; antifungal [6], antibacterial [7], antimalarial [8];
also shown to be effective against depression [9]. Solid base catalyst Heterogeneous base catalysts are more
common and used than acidic catalysts [10] because they are insoluble, easy to separate, and can be used
more than once, where significant development was observed in the preparation of solid base catalysts.
Their use for biodiesel production [11] and cross-esterification reactions are Faster using essential catalysts
compared to those catalyzed with acid catalysts. The effectiveness of these catalysts is evaluated based on
surface physical properties such as surface area, pore size, and concentration of active aggregates
[12]. Chalcone is a unique a, B-unsaturated carbonyl with biologically active properties and is a precursor of
various heterocyclic compounds. Chalcones have attracted particular attention among researchers due to
their pharmaceutical properties and easy preparation. Among the worth-declaring activities of chalcones are
antioxidant [13], anti-inflammatory [14], anti-cardiac [15], antifungal [16], antimalarial [17], antibacterial
[18], anti-osteogenic [19], anticancer [20], anti-HIV [21], antimicrobial [22], anti-tubercular [23], anti-
diabetes [24] and antihypertensive activities [25].

2. Experimental

2.1. Material: All chemicals were used through this work purchased from Fluka, Aldrich, BDH Companies.
2.2. Devices used: Melting points were recorded using a measuring device melting point type: Automatic
melting point\SMP40 and were uncorrected. Thin layer chromatography (TLC) was carried out using sheet
polygram silica- gel as stationary phase, the spots were enhanced using lodine. Infrared spectra were
recorded using FT-IR-600 Fourier- Transform infrared Spectrophotometer by KBr disc and with a scale of
(400-4000) cm™. The nuclear magnetic resonance (*H,'*C-NMR) spectra were measured for the compounds
prepared in the laboratories of Sannati Sharif University - Iran, using MS5973 Agilent Technology,
Germany Bruker 500 MHz, at 500 MHz, and using (DMSO-d®) as a solvent.

2.3. Preparation of chalcones derivatives (MH1-MH5) [26,27]

A mixture of 5-Bromo-Indanone (0.01 mol) and aromatic benzaldehyde derivatives (0.01 mol) was
dissolved in 30 ml of ethanol in a round-bottomed flask equipped with a magnetic stirrer. Then 10 ml NaOH
solution (10%) was added dropwise to the reaction mixture on vigorous stirring for 30 minutes until the
solution became turbid. The reaction temperature was maintained between (20-25) °C using a cold-water
bath on the magnetic stirrer. After vigorous stirring for (4-5) hours, then neutralized by (10%HCI) and
filtered and recrystallized from ethanol. Table (1) shows some physical properties of compounds (MH1-
MH5).
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2.4. Preparation of the solid basic catalyst Al2O3-Ona [28, 29]

The mixture of (1 mol) KNO3 with (3 mol) Al,Os was then crushed in a mortar, and then appropriate
deionized water was added, which can be absorbed by Al>Os. After grinding, the mixture was dried at 110 C
for one hour and then activated at 600 C for three hours.

2.5. Preparation of pyrazoline (MH6-MH10) [30, 31]

Mixture (0.0015 mol) of chalcone dissolved in (10 mL) of ethanol and (0.00225 mol) of hydrazine dissolved
in (10 mL) of with stirred for (30 min), then add (0.225 gm) of solid base catalyst (Al2O3-ONa) to it is left
with stirring in a water bath for three hours, then filtered and left for 24 hours until a precipitate is formed
and recrystallized from ethanol. Table (1) shows some physical properties of the compounds (MH6-MH10).
2.6. Antibacterial activity for prepared compounds (MH1, MH2, MH6, MH8, MH10)

The biological activity has been estimated using the propagation method. In contrast, the biological activity
has been evaluated by the Kirby Bauer movement [32], where 0.1 ml of bacterial suspension has spread to
the ager Muller Hinton dishes and left for 5 minutes to absorb the rest [33, 34]. After that, holes were
prepared for each dish using a Cork Purer and a diameter of (5) mm per hole (0. 1) ml of the designed
solutions of the fourth hole using (DMSO) as a control sample and incubated the dishes for (24) hours at 37
°C [35, 36]. The inhibition zone diameters around each hole have been measured in millimeters, depending
on the method of Prescott [37].

3. Results and Discussion

In this research, ten compounds were prepared including chaconne derivatives (MH1-MH5) are made by reacting
Benzaldehyde substitutes with 5-Bromo-Indanone in ethanol, and prepared five compounds including pyrazoline
derivatives (MH6-MH10) are made by reacting chaconne derivatives with hydrazine, as in scheme (1) and
characterized by FT-IR, *H-NMR, *C-NMR spectra.

___HOo
NaNO; -+ Al203 Al,O3-ONa

o O——=CH
@ N"OH /©:/%
+
MH -MHs

Br

AlLO3- ONa NH,-NH,

o C

Scheme (1): Route of prepared compounds (MH1-MH1o)

R =Cl,NO,,OCH; , F, 3,4-Cl

3.1. Characterization of chaconne (MH1-MH5)

It was confirmed that the reaction of the chalcone derivatives (MH1-MH5) took place by observing the
changes in the melting point's physical characteristics and the significant color difference. Also, the
chalcone derivatives (MH1-MH5) were diagnosed through infrared (IR) spectra measurements. And the
nuclear magnetic resonance spectrum (*H,**C-NMR), and when studying the infrared spectrum of chalcone
derivatives [MH1-MH5], the appearance of an absorption band at the range (3055-3076) cm™, due to the
stretching of the aromatic (CH) bond, with the formation of a decrease, it is clear in the frequency of the
ketone carbonyl group (C=0) to appear at the range (1697-1714) cm™, due to the succession between the
carbonyl group and the double bond that occurred at the range (1622-1636) cm™, which leads to a decrease
in the value of the strength constant of the bond it was also observed that two absorption bands appeared at
the range (1591-1595) cm™ and (1452-1510) cm™ due to the stretching of the aromatic (C=C) bond [38-40].
As shown in Figures (1,2) and Table (2).

The proton nuclear magnetic resonance (*H-NMR) spectrum of MH1 showed a binary signal at §=3.78 ppm
due to the (CH>-) group proton attached to the benzene ring and showed a binary signal at 6=6.32 ppm due
to the unsaturated o (CH-) group proton and the proton the other at 6=7.24 ppm for the other proton of the
B-(CH-) group and several signals in the range 6=(7.25-8.81) ppm due to the protons of the two benzene
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rings. As for the solvent protons, a signal appeared at 6=2.51ppm due to the DMSO protons [41,42]. The
'H-NMR showed in the figure (3).

The nuclear magnetic resonance spectrum of the carbon isotope (*C-NMR) was measured, where the
compound (MH1) showed a signal belonging to the carbon (CH.) atoms attached to the benzene ring at the
ppm range (6=35), and two signals appeared at the ppm range (6=110-105) belonging to the carbon of the
(CH) a-p group unsaturated respectively. The spectrum showed a signal for the carbonyl carbon atom
(C=0) at 6=197.49 ppm. The spectrum also showed a multiple signal at the ppm range (6=120-150)
belonging to the carbon atoms of the benzene ring [43, 44]. The 3 C-NMR showed in the figure (4).

3.2. Characterization of Pyrazoline (MH6-MH10)

The (MH6-MH10) compounds were diagnosed by spectral methods, including the infrared (IR) spectrum,
as it showed in the spectrum of ray’s absorption bands at the range (1623-1640) cm™, returning to (C=N)
bonding, and the appearance of bands absorption at the range (1220-1271) cm™ refers to the stretching of
the (C-N) bond. It was also observed that two absorption bands appeared in the range (1580-1596) cm™, and
(1470-1510) cm due to the stretching bond (C=C) aromatics, as well as absorption bands at (range (3090-
3026-3026) cm™ dating back to the aromatic (Ar-H) bond and an absorption band at (1091-1025) cm™
dating back to the (N-N) bond with the appearance of absorption bands dating back to stretching knots (C-
H) aliphatic at the range (2950-2835) cm [45, 46]. As shown in Figure (5,6) and Table (2).

The 'H-NMR spectrum of the compound (MH8) showed a binary signal at (6=2.63, 2.52) ppm due to the
protons of the (CH2) group attached to the benzene ring, and a quadruple signal at 6=(3.89-3.85) ppm due to
the protons of the (CH2) group pyrazoline and signal triple at (6=4.85 ppm) due to the (CH) group attached
to the amine group, which showed a binary signal at (6=6.71 ppm) and multiple signals at the range
6=(7.21-7.75) ppm due to the protons of the aromatic ring, the protons of the solvent (DMSO). It has a
single signal in the range (6=0.51 ppm) [47]. As shown in Figure (7).

The nuclear magnetic resonance (**C-NMR) spectrum of the compound (MH8) showed a signal at
displacement (6=30.3 ppm) belonging to the (CHz2) group attached to the benzene ring and a binary signal at
(6=55.1 ppm) belonging to the (CHz2) group. Pyrazoline and a signal at (6=70.0 ppm) refer to the (CH)
group attached to the amine group, as well as multiple signals at the range (6=1120-160ppm), which refer to
the carbon of the aromatic ring [48]. As shown in Figure (8).

3.3. Evaluation of Biological activity:

Some of the synthesized compounds (MH1, MH2, MH6, MH8, MH10,) were tested against various strains of
bacteria: gram positive bacteria, staphylococcus, aureus, and gram-negative bacteria, Escherichia, coli by cup
plate agar diffusion method [49]. The microbial cultures were incubated at (370 C for 8 hur.) and diluted with
0.8% sterile saline. The concentration of solution for used drugs in DMSO, were kept at 100ug/mL.
Amoxiline as control were used. The biological activity was measured by measuring the inhibition diameter
of growth of bacteria around the disk in use [50].

Table (1): Physical properties and elemental analysis of prepared compounds (MH1-MH10)

Comp. No. R Molecular formula m.p. °C Yield% Color
MH1 4-Cl C16H10BrOCI 240-243 67 Whit
MH2 4-N20> CiH10BrOsN 236-240 65 Dark brown
MH3 4-OCHs C17H13BrO; 167-172 73 Yellow
MH;4 4-F C16H10BrOF 230-234 62 Off whit
MHs 3,4-Cl C16H9BrOClI; 197-202 71 Whit
MHs 4-Cl C16H12BrCIN2 150-152 26 Orange
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MH> 4-NO> C16H12BrCINsO> 158-160 35 Black
MHs 4-OCHs C17H1sBrCIN20 111-115 31 Red
MHg 4-F C16H12BrCIN2F 165-168 29 Yellow
MH1o 3,4-Cl C16H11BrCI2Nz 218-220 40 Brown
Table (3): FT-IR data of prepared compounds (MH1-MH10)
IR (KBr) cm™*
Cm‘p' R v(C-H) v(C-H) oo v(C=C) yc=c) -
Arom.  Aliph. Olphen ~ Arom.
MH; ClI 3064 2966,2906 1699 1622 1591, 1490 v(C-Br) 815, v(C-Cl) 738
MHz NO; 3066 2906,2802 1695 1614 1599, 1489 v (C-Br) 534
MHs OCHs 3055 292, 2877 1697 1630 1593, 1510 v(C-Br) 819, v(C-0)1255
MH4 F 3076 2919,2887 1699 1627 1595,1506 v C-Br) 819, v(C-F) 952
MHs 3,4-Cl 3072 2965,2846 1714 1624 1591, 1452 v(C-Br) 825, v(C-Cl)1049
C;r:_p' g O V(C__H) v(C=N) v(C-N) V/ifozr? Others
Arom. Aliph.
MHs ClI 3026 2848,2923 1625 1091 1589, 1488 v(C-Br) 819, v(C-Cl) 754
MH7; NO: 3073 2906,2802 1640 1038 1580, 1506 v(C-Br) 832, v(N-O) 1050
MHs OCHs; 3062 2835,2950 1639 1029 1596, 1510 v(C-Br) 823, v(C-0) 1251
MHg F 3086 2887,2921 1623 1078 1584, 1478 v(C-Br) 825, v(C-F) 952
MHio 3,4-Cl 3068 2846,2948 11640 1065 1591, 1470 v(C-Br) 829, v(C-Cl) 1020

Table (3): Antibacterial activity of the prepared compounds (MH1-MH10) and control antibiotic
E. Coil Conc. mg/ml  Staph. Aureus Conc. mg/ml

Comp. No.
0.01 0.001 0.0001 0.01 0.001  0.0001
MH; 17 17 17 15 20 25
MH: 10 16 21 21 17 24
MHs 15 25 20 10 27 24
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MHs 9 13 18 20 16
MH1o 15 17 23 17 20
Amoxicillin 10 12 18 10 20

25
22

20

Slight activity 9-12 mm, moderate activity 15-20 mm and high activity 21-25 mm; MIC: minimum

inhibition concentration (u g / mL).
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Fig. (1): FT-IR spectrum of compound (MH1)
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Figure (2): FT-IR spectrum of compound (MH3)
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Figure (5): FT-IR spectrum of compound (MHG6)
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Figure (8): *C NMR spectrum of compound (MH8)

4. Conclusions: The accuracy and validity of the prepared compounds were confirmed through spectral and
physical measurements, where the infrared spectrum proved the presence of active aggregates accurately,
and this confirmation increased the nuclear magnetic resonance spectrum of the proton and carbon
spectrum, which accurately agreed on the validity of the structures of the prepared compounds. These
compounds are stable at laboratory temperature and do not degrade or change color. The prepared
compounds showed high and good inhibitory activity against Gram-positive and Gram-negative bacteria,
and the results were compared with control samples, which are antibiotics.
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Abstract:

This work involve the preparation and characterization of new derivatives of pyrimidine compounds from
the reaction of chalcones with Thiourea via solid base catalyst (prepared through the reaction of Ba(NO3)2
with AL20s3 at (300-700) °C to obtain metal oxide as a solid base catalyst) and using physical methods. And
spectroscopic (melting point, color, product ratio, IR, *H-NMR, and *C-NMR), the compositions were
confirmed to be correct. The antibacterial activity has been tested in vitro by the disk diffusion assay
method against two kinds of bacteria gram positive and gram negative. The minimum inhibitory
concentration [MIC] have been determined with the reference of stander drugs, the results showed that the
Pyrazoline derivatives are better than growth of both types of bacteria (gram- positive and germ-negative)
compared to drug.

Keywords: Chalcones, Solid base catalyst, AL2Os, Pyrimidine, Biological activity.

1. Introduction

pyrimidine Recently researchers have been interested in pyrimidine compounds and their derivatives, due to
their importance in the field of pharmacy [1], medicine, and industrial applications. and many previous
studies have shown that it has great importance in the medical field, cytotoxic activity [2], activity
Analgesics, antimicrobial activity [3,4], anti-inflammatory [5,6], antioxidant activity [7,8], antibacterial
activity [9], and anticancer agents [10]. Solid base catalyst the most basic heterogeneous catalysts It is one
of the most common and used acid catalysts because it is not soluble and easy to separate and can be used
more than once [11]. The effectiveness of these catalysts is evaluated on the basis of the physical properties
of the surface such as the surface area, the size of the holes, and the concentration of the active groups [12].
Among the most prominent heterogeneous basic catalysts are alkaline elements, transition elements, and
metal oxides [13], as well as the composition of the metallic carbon that carries effective basic groups,
which are oxides of the first and second group elements [14]. They are of a basic nature and have limited
solubility in polar solutions [15]. Examples of them are sodium oxide, magnesium oxide and calcium oxide,
as these oxides contain oxygen ions with a negative charge [16]. Chalcones are important compounds for
the preparation of many heterocyclic compounds [17]. The general formula of a chalcone consists of two
aromatic rings linked through the a-f system of unsaturated carbonyl compounds [18]. Compounds from
electrophilic and nucleophile addition reactions [19]. The importance of these compounds is due to the
presence of two (active) functional groups, which are the double bond and the carbonyl group in succession
[20]. Due to the presence of these two groups, they are subject to two types of addition 1,4- on the double
bond, which is Michael's addition, and Claysen's addition 1 ,2- on the carbonyl group, and this qualifies it to
enter the reactions of preparing the nuclei of heterocyclic rings [21]. Chalcones have many uses in the field
of medicine and agriculture [23]. They are used as antioxidants [22], antibacterial activity, antimicrobial
activity [24], antioxidant activity [25], antileishmanial [26], and anti-cancer [27].

2. Experimental

2.1. Material: All chemicals were used through this work purchased from Fluka, BDH Companies.

2.2. Devices used: Melting points are uncorrected and were recorded in an open capillary tube on Stuart
melting point apparatus. Infrared spectra have been recorded on a Shimadzo FTIR-8100 spectrophotometer
using KBr discs—and *H NMR Spectra have been measured on a MHz spectrometer using DMSO-ds) as
solvent. reaction monitoring and verification of the purity of the compounds was done by TLC on silica gel-
percolated alumni sheets (type 60 F254 Merck, Darmstadt, Germany).
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2.3. Preparation of chalcones derivatives (JA1-JA5S) [28, 29]

Mixture of 5-fluoro indanone (0.006 mol) dissolved in (10 mL) of ethanol with aromatic aldehyde (0.006
mol) dissolved in (10 mL) of ethanol then added to it (10% NaOH) reaction mixture was heated at (40 °C)
with stirring for three hours then it is added to crushed ice and left for twenty-four then the medium is
neutralized by (10%HCI) and filtered and recrystallized from ethanol. Table (1) shows some physical
properties of the compounds (JA1- JAS).

2.4. Preparation of the solid basic catalyst AL203-OMg [30, 31]

Mixture of KNOz (1 mol) and Al2O3 (3 mol) were crushed in mortar, and then appropriate deionized water
was added which can be absorbed by Al>Os. After grinding, the mixture was dried at 110 °C for one hour,
and then activated at 600 °C for three hours.

2.5. Preparation of pyrimidine derivatives (JA6-JA10) [32, 33]

Mixture of equal moles of Chalcone and thiourea, dissolved in (ml10) of ethanol with stirring for 10
minutes, then the catalyst was added (25% of the weight of Chalcone), then the mixture is left in the water
bath for 4hr with stirring at a temperature of 40 °C, then the solution is filtered and the filtrate is taken and
left to dry. Table (1) shows some physical properties of compounds (JA6-JA10).

2.6. Evaluation of biological activity

The biological activity has been estimated by using the propagation method whereas the biological activity
has been estimated by the Kirby Bauer movement [34, 35], where 0.1 ml of bacterial suspension has spread
to the ager Muller Hinton dishes and left for 5 minutes to absorb the suspension [36, 37]. After that, holes
were prepared for each dish using a Cork Porer and a diameter of (5) mm per hole (0.1 ml) of the prepared
solutions of the fourth hole using (Amoxicillin) as a control sample and incubated the dishes for (24) hours
at 37 °C. The inhibition zone diameters around each hole has been measured in milmeter, depending on the

method of Prescott [38].

3. Results and Discussion

In this research, ten compounds were prepared including chaconne derivatives (JA1-JAS) are made by reacting
Benzaldehyde substitutes with 5-fluoro indanone in ethanol, and prepared five compounds including pyrazoline
derivatives (JA6-JA10) are made by reacting chaconne derivatives with thiourea, as in scheme (1) and characterized
by FT-IR, *H-NMR, BC-NMR spectra.

Ba,(NO3), + Al,O3 EE——— Al,03-OBa

o R
o cHo
NaOH
N .
\
=
R F
+

R= CLF,OCH;,NO, S

NH; NH,

l Al,0;-OBa
N
J ~~NH
O’ R
F

Scheme (1): Route of prepared compounds (JA1-JA10)

3.1. Characterization of chaconne (JA1-JA5)

It was confirmed that the reaction of the chalcone derivatives (JA1-JA5) took place by observing the
changes that occurred in the physical characteristics of the melting point and the large change in color. Also,
the chalcone derivatives (JA1-JAS5) were diagnosed by measuring the infrared spectra (IR) And the nuclear
magnetic resonance spectrum (*H,"*C-NMR), and when studying the infrared spectrum of chalcone
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derivatives (JA1-JA5), the appearance of an absorption band at the range (3027-3095) cm-1, due to the
stretching of the aromatic (CH) bond, with the appearance of a decrease It is clear in the frequency of the
ketone carbonyl group (C = O) to appear at the range (1690-1710) cm-1, due to the succession between the
carbonyl group and the double bond, which leads to a decrease in the value of the strength constant of the
double bond, which reduces its frequency. It is also observed that two absorption bands appear at the range
(1575-1599) cm-1 and (1476-1499) cm-1 belong to the (C=C) aromatics, as shown in Table (2) and figures
(1, 2), These results were close to what is found in the literature [39, 40].
When studying the *H-NMR spectrum of the compound (JA2) using a solvent (DMSO-d®), it was observed
that a second signal appeared at the locations 6= (8.188 and 8.169) ppm due to the proton of the (O=C-CH)
group adjacent to the carbonyl group, and the appearance of a second signal at the position = (8.018 and
7.979) ppm is attributed to the proton of the second (HC) group adjacent to the benzene ring, the emergence
of multiple signals at 6= (7.113 - 7.967) ppm due to the protons of the aromatic rings, and the emergence of
a signal at the position 6= (2.512) ppm due to the protons of the solvent (DMSO-d®) [41], and as in Figure
(3).
When studying the *C-NMR spectrum of the compound (JA2) using a solvent (DMSO-d®), it was observed
that a single signal appeared at 3= (200) ppm due to the carbonyl group (C=0), and a single signal appeared
at 6= (163.47) ppm. It is attributed to the carbons of the (CH) group adjacent to the carbonyl group, and the
appearance of a single signal at the position 6= (141.96) ppm is attributed to the carbons of the (CH) group
adjacent to the benzene ring, and the emergence of multiple signals at 6= (110-150) ppm due to the carbons
of the aromatic ring, and the appearance of a signal in 6= (25) ppm is attributed to the carbon of the solvent
(DMSO-d®), These results were close to what is found in the literature [42,43], and the spectrum is shown in
Figure (4).
3.2. Characterization of pyrimidine derivatives (JA6-JA10)
It was confirmed that the reaction of the pyrimidine derivatives (JA6-JA10) occurred by observing the
changes in the physical characteristics of the melting point and the significant color change. Also,
the pyrimidine derivatives (JA6-JA10) were diagnosed through infrared spectra (IR) measurements.
When studying the infrared (IR) spectrum of pyrimidine derivatives (JA6-JA10), it was observed that
absorption bands appeared at the frequency (3160-3200) cm™ due to the bonding of the (NH) bond, and the
appearance of an absorption band at the frequency (3024-3091) cm™, it is due to the stretching of the
aromatic (CH) bond, as well as the appearance of two absorption bands at the frequency (2916-2985) cm
and (2824-2898) cm™ due to the stretching of the aliphatic (C-H) bond, and an absorption band appeared at
the frequency (1616-1652) cm™, it is due to the stretching of the azomethine group (C=N). It was also
observed that two absorption bands appear at a frequency (1585-1593) cm™ and (1474-1497) cm™, which
belong to the stretching of the (C=C) aromatic bond [44], as shown in Table (2) and figures (5,6).
the proton nuclear magnetic resonance spectrum of the compound (JA8), it was observed that a single signal
appeared in the position 6=8.31 ppm attributed to the protons of the (C=NH) group, as well as the
appearance of a multiple signal in the position 6=(7.25-8.27) ppm attributed to the protons Aromatic ring, a
single signal at position 6=6.65 ppm attributed to a (NH) group proton, a binary signal at position 6=(4.63,
4.62) ppm attributed to a (CH-S) group proton, and a binary signal at position 6=(4.33, 4.35) ppm attributed
to the proton of the (CH-NH) group, as well as the appearance of a signal at the site 6=(3.83) ppm attributed
to the water protons, and the appearance of a signal at the site 6=(2.62) ppm attributed to the protons of the
solvent (DMSO -d®) [45], as shown in Figures (7).
When studying the carbon *C-NMR nuclear magnetic resonance spectrum of the compound (JA8), the
compound showed a signal at = 180 ppm belonging to the carbon atom of the methine group C=N, and the
signals within the range 6=(109-146) ppm belong to the carbon atoms of the aromatic system in the
compound, as for the carbon atom in the (CH>) group, it showed a sign at 6=57.79 ppm. The compound also
showed a signal at 6= 61.7 ppm due to the carbon atom of the CH group. [46], as shown in Figures (8).
3.3. Evaluation of Biological activity:
Some of the synthesized compounds (JA2, JA3, JA6, JA7, JA9) were tested against various strains of
bacteria: gram-positive bacteria Staphylococcus aureus, and gram-negative bacteria Escherichia coli by cup
plate agar diffusion method [47]. The microbial cultures were incubated at (37 °C for 8 hours) and diluted
Aadia|21
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with 0.8% sterile saline [48]. The solution concentration for used drugs in DMSO was kept at 100ug/mL.
Amoxicillin as a negative control was used. The biological activity was measured by measuring the
inhibition diameter of the growth of bacteria around the disk in use [49]. as shown in Table (3).

Table (1) Physical properties of the prepared compounds (JA1-JA10)

Comp. No. R Molecular formula m.p. °C Yield% Color
JAL 2,3-Cl C16HoOCI2F 226-234 68 Gray
JA; 4-Cl C16H100CIF 193-200 73 Light green
IA; 4-F Ci6H1002F2 172-176 75 Light yellow
JA4 4-OCH3 C17H1302F 158-162 66 Yellow
JAs 4-NO> C16HoNO3F 170-176 70 Dark brown
JAs 2,3-Cl C17H11FCI2N2S 116-118 40 Whit
JA7 4-Cl C17H12FCIN2S 232-234 42 Dark brown
JAsg 4-F C17H12F2N2S 187-189 33 Light green
JAg 4-OCH3 C18H15sFN2SO 177-179 36 Wight
JA10 4-NO2 C17H12FN3SO2 240-242 39 Brown
Table (2): FT-IR data of prepared compounds (JA1-JA10) cm™
Cﬁlr;‘.p' R Xﬁp'; Ve vese Others
Arom vC=N  Arom.
JA:  24Cl - 3083 2935 1702 1593, 1475 v(C-F) 1045, v(C-Cl) 744
JA2 4-Cl - 3092 2929 1699 1596, 1487 v(C-F) 1093, v(C-Cl) 817
JA3 4-F -- 3058 2931 1699 1596, 1475 v(C-F) 1089, v(C-F)1033
JAs  4-OCHs -- 3095 2979 1701 1592, 1483 v(C-F) 1072, v(C-0) 1363
JAs 4-NO, -- 3114 2923 1704 1596, 1471 v(NO) 1342, 1251
JAG 2,4Cl 3189 2056 2923,2846 1643 1596, 1489 v(C-F) 1045, v(C-Cl) 744
JA7 4-Cl 3196 3073 2980,2856 1646 1593,1487 v(C-F) 1093, v(C-Cl) 817
JA8 4-F 3195 3060 2941,2878 1644 1580, 1497 v(C-F) 1089, v(C-F)1033
JA9  4-OCH; 3184 3064 2927,2868 1647 1589, 1493 v(C-F) 1072, v(C-0) 1363
JA10 4-NO, 3186 3057 2943,2876 1652 1597, 1486 v(NO2) 1342, 1251
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Table (3): Inhibitory effectiveness of some prepared compounds (JA2, JA3, JA6, JA7, JA10) and control
treatments (antibiotics) on the growth of a number of positive and negative bacteria

Escherichia coli Staphylococcus aureus
Comp. No.
0.0001 0.001 o0.01 0.0001 0.001 0.1
JA2 17 15 12 12 0 0
JA3 15 0 12 12 15 17
JAG 15 15 20 0 12 12
JAT 14 17 20 0 12 12
JA10 10 15 17 12 0 0
Amoxicillin 10 16 24 10 20 20
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Figure (1): The infrared spectrum of the compound (JA2)
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Figure (8): The 3C-NMR spectrum of the compound (JA8)

4. Conclusions: The accuracy and validity of the prepared compounds were confirmed through spectral and
physical measurements, where the infrared spectrum proved the presence of active aggregates accurately,
and this confirmation increased the nuclear magnetic resonance spectrum of the proton and carbon
spectrum, which accurately agreed on the validity of the structures of the prepared compounds. These
compounds are stable at laboratory temperature and do not degrade or change color. The prepared
compounds showed high and good inhibitory activity against Gram-positive and Gram-negative bacteria,
and the results were compared with control samples, which are antibiotics.
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Abstract: Transceivers are the main component of the project. Sensors are built into transmitters. These
sensors can pick up on gases, smoke, and other particles in the air. The Arduino in these devices transmits
data over Wi-Fi to a receiver. In addition to the traditional bell, the recipient can also receive these readings
and see them displayed as an alert on their mobile device. The presence of gas or fire in the area of the
transmitters would be indicated by high readings. This means that in addition to the alarm buzzer, the red
LED will light up. If the numbers are low, the light will turn green. These devices are strategically
positioned in institutions including warehouses, hospitals, and banks. In open spaces, its range can extend to
a thousand meters, but it drops down significantly when obstacles like walls and other obstructions are
present, making the existence of such devices all the more obvious.

Keywords: Environment, Sustainable Development, and U.S. Miniature Serial Bus Public License
Input/Output Universal Serial BusSurface-mount, automatic voltage regulator, limited-instruction-set
Computer Input/Output Modes: Pulse Width Modulation and All Multipurpose.

1. Introduction

Detecting carbon monoxide, fire, smoke, or other fire-associated emergencies with a fire alarm system is a
vital safety feature. Smoke and heat detectors can initiate these alarms automatically, or manual fire alarm
activation devices, such as pull stations and call points, can trigger them manually. Various types of alarms,
including motorized bells, sounders, and horns, can be mounted on walls. Also, these might be speaker
strobes that emit an alert and a voice evacuation message telling those within the building to stay away from
the lifts. The fire alarm's tone and frequency can range from low to high depending on where you are and
who built your device. A siren with alternating frequencies most prevalent variety of fire alarm system in
Europe. In the united states of America and Canada, fire alarm electrical devices are referred to as "horns,"
They may either be set to various codes or continuous. Different volume levels are also available for fire
alarm warning devices [1].
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Figure 1: United States and Canada fire alarm notifications that are widely utilized

Devices manually actuated are also called break glass stations, fire alarm boxes, manual or simple pull
stations, and (in Europe) call points. Devices for manually activating fire alarms are placed at or close to
exits and are operated and identified. Pulling a lever or breaking glass is usually needed to start them.
Many types of automatically actuated devices respond to different types of detectable changes linked to
fires: sprinklers operations for a water-flow detector, combustion products for a smoke detector, thermal
energy via convection for the detector of heat, combustion gases for a fire gas detector, and energy via
radiation for a flame detector. A new set of inventions can investigate the visible impacts of fire and
movement using cameras and computer algorithms in applications where other detection methods are
ineffective or hostile [2].

2. Objectives

1- Early warning of a fire or gas leak

2 Make wireless monitors easy to place in different places

3- Alert people to the presence of fire for ease of action before it spreads

4- Make the monitoring devices small so that they can be placed in several places and do not require much
effort

5- Make all sensor sources in one central monitoring direction

3. Software Sections

A typical IDE is Arduino, an acronym for “integrated development environment.” a portable program (i.e.,
it may run on both Windows and Mac computers). It is constructed with C and C++ functions. It's used to
code and upload software to Arduino-compatible boards and other manufacturers' development boards using
third-party kernels.

The GNU General Public License governs the IDE's code base, version 2. The Arduino Integrated
Development Environment (IDE) supports C and C++ with some restrictions on code formatting. The
Cabling Project's Software Library is available through the Arduino IDE and includes numerous widely
used input and output functions. The main program loop and the sketch are the only two functions that user-
written code needs to start them. Using the GNU toolchain that comes included with the IDE release, these
functions are compiled and linked with the program stub main () in an executable loop execution program.
With the help of the avrdude software included in the Arduino Software Development Kit, Machine-
Readable Code is converted into hex-encoded documents in text format that can be loaded by the board
firmware's loader and uploaded to the Arduino board. In most cases, Arduino boards are uploaded using
Avrdude as an upload tool [3].

Various vendors have begun implementing specialized libre software development environments (kernels)
that can draw and share sketches with other Arduino official microcontroller families supported
microcontrollers due to the increasing popularity of Arduino as a software platform. The Arduino
community started offering early access to a new Arduino Pro IDE with debugging and other advanced
features in October 2019. the figure indicates
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@ [ ] Blink | Arduino 1.8.5

_

// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

// the loop function runs over and over again forever
void loop() {$

digitalWrite(LED_BUILTIN, HIGH); /7 turn the LED on (HIGH is the wvoltage level)
delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

}

Figure 2: Arduino IDE Program
4. Hardware Sections

The system includes the Arduino source, the Arduino is considered an open source, where all the sensors
are connected to the Arduino, and it is also the main source for the project. The Arduino is connected to a
computer via USB to download the programming for the project, or we can also operate it via USB or by
battery. The goal of using Arduino is that it is cheap and easy to use.[3][4].

5. ARDUINO

The Arduino company designs and manufactures Microcontroller development boards and kits that can be
used to make electronic gadgets. This project aims to create freely available versions of both hardware and
software. Both the GNU Lesser General Public License (LGPL) and the GNU General Public License
(GPL) apply to the software. At the same time, the company's Products sold in hardware stores carry a CC-
BY-SA license. [1], enabling the production of The availability of Arduino boards and programming to
anybody. In addition to the official website, authorized dealers also sell Arduino boards. Different
microprocessors and controllers are employed in Arduino board designs. These displays showcase an
assortment of digital and analog connections for receiving and sending data that can connect several add-on
boards (also known as "shields™) and circuit boards (used for early-stage development, prototyping, etc. The
serial components on these boards have communication ports, some of which can load programs and
include Some models feature USB or the Universal Serial Bus. The programs C and C++, sometimes called
the "Arduino Language,” are used to program microcontrollers. The Arduino projects include an Arduino
CLI (command line interface), an integrated programming environment (IDE), and the conventional
compiler toolchain for Go development.[3][4] The Arduino project began in 2005 as a teaching tool for
interaction design students at the Ivrea School of Interaction Design in Italy. Its goal was to provide a
simple and affordable method for amateurs and experts to build devices that use sensors and actuators to
interact with the environment. Simple robots, thermostats, and motion detectors are a few examples of these
gadgets that are frequently used by novices.
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Former watering hole of the project's original developers in Ivrea, Italy, hang out. Origin of the name
Arduino. According to the image's title bar. Arduin of Ivrea, Marquis of the March of Ivrea, and King of
Italy from 1002 to 1014. as the picture shows.

Figure 3:Arduino UNO SMD R3

6. Why use an Arduino board

Arduino boards have been used in various engineering and technological endeavors. The Arduino software
is intuitive for newcomers and seasoned users alike. In addition to Windows and Linux, it also supports Mac
OS X. It's used by educators and students alike to create inexpensive scientific instruments that can be used
to test fundamental scientific hypotheses. Those interested in doing physical computing might choose from
various alternative microcontroller systems. The NetMedia BX-24, the Parallax Basic Stamp, the MIT
Handyboard, Phidget, and many others offer similar capabilities.[3] Arduino also simplifies working with
microcontrollers, offering advantages to teachers, students, and beginners over other systems.

* Cheap

* Cross-platform

+ Simple and clean programming environment
* Open source and extensible software

* Open source and scalable hardware

7. Type of Arduino and ESP Boards
The following are examples of Arduino boards:
Arduino octo (R3)

Arduino Micro

Arduino Tiny

Using Arduino

LilyPad Arduino Board
Arduino Bluetooth

Arduino Diecimila

RedBoard Arduino Board
Arduino Mega (R3) Board
ESP32

NodeMCU ESP8266WIFI

O 0O 0O 0O 0O 0o o0 O O O ©O

As the figure shows, we will use the NodeMCU ESP8266 WIFI for this project.
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8. NodeMCU ESP8266 WIFI

NodeMCU is an open-source firmware that can be designed using a Prototyping board open source.
"NodeMCU" is a portmanteau derived from the "node" and "MCU."(microcontroller Unit). The firmware
is intended to be referred to as "NodeMCU." and not the corresponding software toolkit. [citation needed]
The source code for the firmware and the prototyping boards is freely available. The firmware is scripted in
Lua. The eLua project is the foundation for the firmware, which was developed using the Espressif Non-OS
SDK for ESP8266. Lua-cjson and SPIFFS are only two of the many open-source projects used. Due to
the limited availability of resources, users must pick modules appropriate for their projects and construct
firmware accordingly. The addition of ESP32 32-bit support was also implemented.[6][7].

In prototyping hardware, the USB controller is integrated with a flat top board with a microcontroller and a
radio receiver utilizing a DIP (Dual In-Line Package) circuit board. It is easy to prototype on a breadboard
with DIP format. The design was based primarily on the ESP-12 module of the ESP8266, a Wi-Fi SoC that
incorporates the Tensilica Xtensa LX106 core and is extensively utilized in applications of 10T (see
associated topics).

9. Part of NodeMCU ESP8266 WIFI
A- Power Requirements:

Operating voltage: 2.5t0 3.3 v
Onboard 3.3v 600mA voltage regulation
800mA operating current
20 PA during sleep mode

. As figure shown
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3.3 LDO volatge regulator
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Micro-usb
port

3.3v o/p of regulator

B- OnboardOn-Board Controls with a Light-Emitting Diode:

The ESP8266 has two switches; one of them resets the device. One is a reset button for resetting nodemcu,
while the other is a flash button for downloading new firmware. According to the illustration, the board may
be programmed and features an LED indicator wired to the DO pin.6][7].

On board LED DO
Pin

e flash Button

Reset
—Button

fov” AS¥'ASEEas 7as TOS QWD ©aS X1J OND EAE NI LS¥ ONO UIA
EEPEDPDBPRPELVEAAS YT

Figure 6: NodeMCU Board Switches and LED Indicator

C-Serial Communication:

The CP2102 USB to UART bridge converter is built into Nodemcu and assists in converting USB signals
to serial, enabling your computer to interface with and reprogram the ESP8266 chip. A 4.5Mbps data
transfer rate is included as well. as the picture shows.

USB to Serial TTL
converter
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Figure 7: NodeMCU Serial Communication:

D- Input/Output Peripherals and Pins :
Nodemcu Board ESP-6266's 17 general-purpose General Purpose 1/0 is broken down into several
peripheral tasks, for example,

e Uniform Asynchronous Receiver/Transmitter

e The PWM signal is output.

e 125, 12C, SPI interfaces: connect numerous devices and sensors

e A 10-bit ADC channel

® as figure shown

Multiplexed GPIO

- 5 LS ss8283283
X t0 %0 sa o R e Ta za 10 en
b - LW M e Y W

=
2 2
- &

‘o
>
"

Multiplexed GPIO

Figure 8: NodeMCU 1/O Pins and Peripherals:

E- ESP8266 NodeMCU Pinout:

e Power Connectors

There is one VIN pin and three 3.3V pins for power. The ESP8266 and its accessories can be directly
powered via the VIN pin if a regulated 5V voltage supply is available. The output of the onboard regulator
Is the 3.3V pin. These terminals can supply energy to peripherals.

e Ground

It's the connection between the ESP8266 NodeMCU board.

e 12C pins

Several 12C sensors and accessories in the project are connected using these pins. Support is available for
both 12C Enslaver and Slave. Programmable clock frequencies up to 100 kHz are available for the 12C
interface feature. It is important to note that the secondary device's slowest clock frequency must be less
than the 12C time interval [7].

e GPIO Pins

Use of the ESP8266 NodeMCU contains. There are 17 general-purpose input/output (GPIO) ports that can
be used for anything from pulse-width modulation, UART, 12S, 12C, IR remote, buttons, and LED lights.
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There are various options for each digital enable GPIO, including high impedance, pull-up, and pull-down.
It can be set to edge-trigger or level-trigger to generate CPU interruptions when configured as input [6].

e Sticky-Tip Pins

The ESP8266 features dual SPIs that can function as either slaves or masters.
These SPIs additionally back the following general-purpose SPI functions:
1- 4 SPI-formatted timing modes transmission

2- Divide the clock between 80 and 80 MHz.

3- FIFO up for 64 bytes

e Pinsfor SDIO
The ESP8266 features a Secure Digital Input/Output Interface (SDIO) to directly program SD cards. There
Is compatibility with v1.1 of the 4-bit 25 GHz SDIO and v2.0 on the 4-bit 50 GHz SDIO.

e Pins for PWM

PWM (pulse width modulation) is used on four channels on the board. It is possible to program PWM
outputs to power LEDs and digital motors. The scope of PWM frequency is tuned from 1000-10000 ps, i.e.,
between 100 Hz-1 kHz.

e Anchor Points

e These are the ESP8266's command pins. These jacks accommodate the chip's WAKE, RST, and EN
pins.
e EN pint

The ESP8266 processor can be activated by pulling its EN High pin. The chip consumes less energy
when it is brought down.

e RST plug
By touching the RST plug, the ESP8266 chip can be reset.

10. Sensor MQ-135

The MQ-135 gas sensor can identify hazardous chemicals and pollution, including ammonia (NHz), sulfur
(S), benzene (CsHs), and CO2. This sensor features analog and digital output pins, like the other MQ series
gas sensors. The digital pin goes high when the concentration of these gases in the air exceeds the threshold
limit. Using the integrated potentiometer, this threshold can be set. The analog output pins generate analog
voltages that can calculate the atmospheric concentrations of various gases. The MQ135 air quality sensor
module uses 150mA power and runs at 5V. To get results that are indeed accurate, it needs to warm up.[8].
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Figure 9: MQ135 Sensor

11. About MQ135 Sensor

One of the MQ series of most often used gas sensors is the MQ135, frequently employed in air quality
monitoring apparatus. It features analog and digital outputs and runs between 2.5 and 5.0 volts. Below is a
diagram of the MQ135 module's pinout and key parts. Are shown below.[8][9].

1K Ohm

Power LED

Potentiometer of 10K
Ohm ( Used for
chainging the
Senstivity)

1K Ohm

LED indicator( DO
output indicator)

10K Ohm

Vee (2.5V to 5V)
LM393 Comparator

DO ( Digital Output)

AO{Analog Output)

Figure 10: MQ135 Part

Technical Specifications of MQ135 Gas Sensor

Operating voltage ranges from 2.5 to 5.0 volts, with a 150 mA power draw.
* NH3, Nox, CO2, Alcohol, Benzene, and Smoke Detection/Measurement

* 5 V is the typical operating voltage.

* 0 Vto 5V (TTL Logic) Digital Output @ 5V Vcc

* 0-5V @ 5V Vcc Analog Output

12. Detect Harmful Gases using Digital Pin:

The digital pins on a sensor's output can recognize dangerous environmental gases. Using a 10k
potentiometer, the sensitivity of the digital pins can be adjusted. Indicator LED DO will activate if gas is
found, and the digital pins will switch from logic high to logic low (0V). The MQ135 gas sensor module
can also be applied without an external microcontroller due to an onboard-board LM393 comparator IC.
Just power up the module and use the potentiometer to set the sensitivity of the digital pin. If the module
detects gas, the digital pin will go low. With a simple transistor, this digital pin can be used directly to drive
a buzzer or LED.[9].

2.12 Flame Sensor

The sensor that detects and responds to flames or fires is known as a flame detector. Depending on the
installation, the response to a detected love may include deactivating fuel lines (like natural gas or a propane
line), sounding an alarm, and triggering the fire suppression system. Flame sensors are often utilized in
industrial furnaces as a means of confirming that the furnace is working appropriately, as well as turning off
the ignition system. However, they only sometimes directly act beyond informing the control system or
operator. As a result of the mechanisms used The flame detector is typically more effective than

a smoke or heat detector at detecting the source of a fire. [10].This flame sensor comprises a 10K-
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2NO resistor SMD package, SMD led-2No, 10K- 1No potentiometer, photodiode,1K-2NO resistor SMD
package, 100nF — 2No capacitor SMD package.

Photodiode

Potentigmeter (10K)

Capacitor- 100nE
f Resistor-1K

) L TT——vee (3V - 5.5V)
Resistor-10K '

A i
v \
p ! “GND
LED-(indicator)
voltage Output(Digital value)

LM393
comparator
IC

Figure 11: Flame Sensor part

13. Working of IR Flame/Fire Sensor Module

1- A photodiode's resistance decreases when it senses the IR waves emitted by the flame. IR waves
generated by pets decrease resistance depending on their intensity. Photodiodes will act as short circuits
when flames generate higher IR waves' intensity, offering the minimum resistance to the voltage received.
Immediately afterward, the voltage at the non-inverting terminal will decrease and become similar to the
potential of the ground. The voltage at the inverting terminal can be changed by varying the pot connected
to the inverting terminal. This can be performed to alter the sensor sensitivity. (The module is said to have
high sensitivity if the potentiometer is kept at the minimum value. While a module with low sensitivity is
one where the potentiometer is set to its maximum value). The inverted terminal's voltage is higher than the
other terminal's voltage. the non-inverting terminal at this stage (suppose that the voltage at the GND
potential is lower than that at the inverting terminal), which causes the LM393 output to have a low value
(OV). At the present stage, Due to the potential difference between its anode and cathode terminals, the
indicator LED located between Vcc and Output will begin to glow. Pin 1 of the LM393 provides the output.

2- No IR waves are detected by the photodiode when there is no flame. As a result, the circuit acts as an
open circuit and offers maximum resistance to incoming voltage. Then this causes Vcc voltage will be
noticeable at the non-inverting terminal.

The LM393's output will be logic high (5V /VCC) as the voltage difference between the inverting and non-
inverting terminals increases (compared to Vcc, the inverting terminal has a low voltage). Due to the lack of
potential difference between the anode and cathode terminals, the indicator LED connected between Vcc
and Output will not glow at this stage. Pin 1 of the LM393 provides the output [10].

14. Flame Sensor Pins

The flame sensor module has a total of 4 pins. Two power pins and two signal pins. The pinout of a flame
sensor module is as follows:

I Power

B GND

B Analog Output 3.3V/5V Operating Voltage
W Digital Output

[ocron | oo |
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Figure 13: Flame sensor Pin

Provides power for the module, Connecting to the 5V pin of the Arduino.
Ground Connected to the Ground pin of the Arduino.

Y8} Digital Output Pin.

Analog Output Pin.

2.15 LED (Light emitting diodes)

An unsung hero in the electronics realm is the light-emitting diode, commonly referred to as an LED. The
LED is a little lightbulb that fits comfortably. into electrical circuits. The big difference between them and
ordinary incandescent bulbs is that none of their filaments can burn out, nor do they get very hot mainly.
Their illumination is solely caused by electron movement in semiconductors [12].

Inside a
Light Emitting

Figure 14: LED (Light emitting diodes)

In 2030, LEDs could reduce general lighting energy consumption by nearly half, preserving energy bucks
and emissions of carbon in this procedure. Many lighting applications benefit from their unique
characteristics, involving store signs, night lights, traffic lights, exit signs, and holiday lights [12].

16. BUZZER
» The small bell and its sound are also suitable for electronic projects.
» Buzzer voltage (5V).

* The buzzer has two electrodes (positive and negative), which connect the positive with the
transmitter to control the Arduino and the negative electrode with the ground on the Arduino
Uno.[11]
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Figure 15: BUZZER

17. RemoteXY Application

1. RemoteXY is an easy way to make and use a mobile GUI for your controller board, which can be
controlled from a smartphone or tablet. The system includes:

2. Mobile GUI editor for controller boards at remotexy.com

3. The smartphone App RemoteXY enables a connection to the controller and graphical control. Install
the application. [13]

RemoteXY can easily control microcontroller devices by making unique graphical interfaces from mobile
applications like Arduino.

Allows RemoteXY :

* Develop any GUI using any combination of control elements for display and decoration. A graphical
interface can be created for any task using an online editor to place components on the screen. The web
editor is published on the remotexy.com website.

* Once the GUI has been developed, you can access the microcontroller's source code, which implements
your interface. The source code structure allows your software to communicate with controls and interfaces.
So, it will be simple to include the management system in the function of the item you are constructing.

* Use a graphical interface on a mobile to operate microcontroller devices. For maintaining used mobile
applications, use RemoteXY.

» Using one mobile App, With different display management interfaces, you will manage some devices.

Since the microcontroller device stores the interface description. as the picture shows.[13]

18. Project circuit diagram

The circuit for the project consists of the NodeMCU ESP8266, and it is considered the main component
in the project, which in turn distributes the tasks to the rest of the associated sensors, as in the figure

below.
Q..
BUZZER 1

fritzing
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Figure 16: Project circuit diagram

Where a 9V battery powers the circuit, this battery feeds the ESP8266, and the ESP8266 provides the
rest of the sensor.

19. MQ-135 Sensor Connection With NodeMCU ESP8266

Port (VCC) is connected to NodeMCU ESP8266 port (3V), port (GND) is connected to NodeMCU
ESP8266 port (GND), and the transfer port is sent out through port (OUT). Through the Analog port (A0),
the sensor collects data on the air particles and transmits the results to the NodeMCU ESP8266 for
processing. As seen in the following diagram, the data is transferred via the analog port.

ARARAARAARAR
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2230835348 LsE
79000000071 N0000

fritzing

Figure 17: MQ-135 sensor Connection With NodeMCU ESP8266

3.3 Flame Sensor Connection With NodeMCU ESP8266

The flame sensor has three ports (VCC-GND -OUT), a (VCC) port connected to the NodeMCU ESP8266
port (3V), a (GND) port connected to the port (GND) on the NodeMCU ESP8266, and finally, the transport
port connected to the NodeMCU ESP8266 sends data via Digital (D6), where the sensor reads the
molecules in the air and the flame in front of it and then analyzes it and sends the readings to the NodeMCU
ESP8266. The data is transmitted via Wi-Fi through the digital port to the application, as in the diagram
below.
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Figure 19 Flame Sensor Connection With NodeMCU ESP8266

21. LEDs and BUZZER Connection With NodeMCU ESP8266

LEDs and buzzers generally contain only two poles (positive and negative), where the positive pole of the
red LED is connected to the port (D1) in ESP8266 and the negative pole to the negative pole in (ESP8266),
as for the buzzer, it is connected to the red LED because it works when it works For the red LED, as for the
green LED, the positive pole is connected to the port (D2) in ESP8266 and the negative bar to the negative
in ESP8266 As in the figure below.
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Figure 20:LEDs and BUZZER Connection With NodeMCU ESP8266

22. Power Supply Connection With NodeMCU ESP8266

A battery that can be charged several times has been placed to meet the project's needs in general, as the
circuit is equipped with a nine-volt power, connecting the negative and positive poles to ESP8266. At the
same time, the rest of the sensors take energy from the ESP8266 directly. As in the figure below

fritzing

Figure 21: Battery 9v Connection With NodeMCU ESP8266
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23. RemoteXY Application

20. RemoteXY is an easy way to make and use a mobile GUI for your controller board, which can be
controlled from a smartphone or tablet. The system includes:
21. Mobile GUI editor for controller boards at remotexy.com
22. The smartphone App RemoteXY enables a connection to the controller and graphical control. Install
the application. [15]
3.6.1 Notable Features:
e The interface structure is stored in the controller. When connected, there is no interactive download
interface with the server. The interface structure is installed from the controller to the mobile AppApp.
e One mobile application to control all your devices. An unlimited number of devices.
3.6.2Connection types:
1. Cloud-based internet servers.
2. Wi-Fi clients and access points
3. Bluetooth.
4. URL or IP by Ethernet.

RemoteXY can easily control microcontroller devices by making unique graphical interfaces from mobile
applications like Arduino.

Allows RemoteXY :

* Develop any GUI using any combination of control elements for display and decoration. A graphical
interface can be created for any task using an online editor to place components on the screen. The web
editor is published on the remotexy.com website.

* Once the GUI has been developed, you can access the microcontroller's source code, which implements
your interface. The source code structure allows your software to communicate with controls and interfaces.
So, it will be simple to include the management system in the function of the item you are constructing.

» Use a graphical interface on a mobile to operate microcontroller devices. For maintaining

used mobile applications, use RemoteXY.
» Using one mobile App, With different display management interfaces, you will manage some devices.
Since the microcontroller device stores the interface description. as the picture shows.

Figure 22: RemoteXY Application Design
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24. Text string

Any string information can be shown as text on a mobile screen. This could be the parameter or condition
controller's actual value. You must specify the structure's size (in bytes) when using text. RemoteXY will be
given a buffer with the selected size. Text lines must end with a 0. Stay within the limit of the variable you
choose for text.15]

Settings
* Variable Names — the names of text and variables in the microcontroller source code, allowing
setting names for C-rule variables.
e Length - The number of characters assigned to the string variable. The size of the text buffer
automatically adds a single byte terminating zero.
Example Code
Text string passing, you want to insert the string into the corresponding field schema RemoteXY. Strings
are zero-terminated. You can create string fields in a variety of ways.
Set any string immediately

strcpy (RemoteXY.text 1, "My text™);
sprint (RemoteXY.text 2, "My text");

25. Connect from the phone application.

Put RemoteXY on the device you are using. Launch the AppApp and select the Plus (plus) button from the
main menu. In the new window, click the tab labeled "Cloud Server Connection." Enter your token in the
Device pass field when the pop-up window appears. During Step 3, you made the ticket—type in the token's
numerical digits, not the token's name. Please connect by pressing the button. A graphical user interface will
launch if you've followed the steps successfully.

= s o = remn
< Add new device < Cloud server

* Bluetooth Cloud server IP or URL
* Bluetooth BLE Port

= Wi-Fipoint Device Token 9

Q_ Ethernet
0.0 S ;
o Cloud server

Figure 23 Connect from the mobile application.

26. RemotyXY With NodeMCU ESP8266
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* Using a web application, it is simple to create graphical user interfaces and generate the required source code
for control boards (ESP8266, Arduino, etc.)

* Mobile applications for Android and iOS allow for Wi-Fi-based or Bluetooth remote control of the remote
board.

Step 1: Graphical Interface
Create graphical user interfaces using a straightforward drag-and-drop editor.

o]w]m]E \

Fic

Step 2: Source Code Configuration

In this manner, we instruct RemoteXY that the controller will be the nodeMCU board, the communication
module will be the onboard-board ESP8266, and the programming environment will be Arduino.
Configuring the module interface section requires defining the SSID that the nodeMCU AP will broadcast.
Configuring the module interface section requires defining the SSID that the nodeMCU AP will
broadcast.[15]The TCP port on which the nodeMCU server will watch for inbound connections is also
specified. Once more, let's examine the open point for simplicity, which means Without authentication, a

Wi-Fi network should be available.

Connection Board Module IDE

ARDUINO

Cloud server ESP8§66 3ased WiFi on chip Arduino IDE
oar

Figure 25: Source Code Configuration

A- Run a RemoteXY app on your mobile device and click the + sign at the top
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RemoteXY o+

Add new device

{
WiFi point
D e

Connect to WiFi access point device

Ethernet
Connect to Ethernet device by IP or URL

>>2>

Connect to Bluetooth Low Energy device

Cloud server

Connect to device through the cloud
server

7
* Bluetooth LE
O

Figure 26 Connection witn viopiie

A- Go to the connect button and the application relating to the nodeMCU, then get the GUI.

< New WiFi point device

FOR CONNECT TO WIFI ACCESS POINT DEVICE YOU

NEED GO TO I0S SETTINGS AND CHOOSE YOUR WIFI
NETWORK

Current WiFi network LedWiFi
Port 6377
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27. Result

The project's results were excellent, as the project was assembled with electronic materials and programmed
according to the code we wrote and loaded on the microcontroller. When you open the phone application,
the instructions from the project will reach via the cloud to the application to show alerts when there is a fire
or gas. The purity of the air is sensed by the (MQ135) sensor. Without fire or gases, the reading is regular,
and the green color turns on in the project and the application. And when there is a fire or a specific gas
emission, the sensors will sense this fire or gas emission, and thus the red color LED will turn on with the
buzzer alarm in the project and the application. As in the figure below:

e ——

B - T bt k.3 AFTTTTY T

Figure 30 Result

28. Conclusion

There are many reasons for designing a project to detect toxic and non-toxic gases, as well as to alert if
there is a fire in a particular place,

One of the advantages of the project

1- It is possible to monitor via the Internet so that you can travel to different places while watching your
home

2- It can be detected if there is a leak in other gases

3 - Contains batteries that can be charged again

29. Future Work

In the future, several other sensors will be added, such as the temperature and humidity sensor, to be also
sent through the application, and the project can also be extended from a fixed object to a mobile one that is
sent to places containing fires to measure the level of gas leakage or the status of a fire occurring in a
specific location
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Abstract:

Bi-harmonic equation is governing equation of the deflection of elastic thin plates, in this paper, we are
solving the one of elasticity problems which is the deflection problems. We using the Alternating Direction
Implicit Method (ADI) to find the deflection of elastic thin plates when the boundary conditions with this
problems depend on the kind of supported of the plates (clamped and simply supported).

Key words: Bi-harmonic equation, Alternating Direction Implicit Method (ADI), Deflection, Elastic
Thin Plates, Simply Supported, Clamped.

1. Introduction:

There are many of numerical methods to solve elasticity problems, the researchers are used the finite
differences method (FDM), finite elements method (FEM), boundary integral equation method (BIE), and
other differencing methods like Alternating Direction Implicit Method (ADI). In (1993) Awni is used the
(BIE) to find the deflection of elastic thin plates[1], and in (2020) Bushra and Awni are used (ADI) to solve
the heat diffusion problem[2]. Dolicanin, Nikolic.in (2010) are used the application of finite difference
method to study of the phenomenon in the theory of thin plates[5].

1. Alternating Direction Implicit Method (ADI):

The (ADI) is one of differencing numerical method which is used to solving partial differential
equations(p.d.e.) (ellipse, hyperbolic, parabola), the main idea for this method is depend from the two
researchers: Rach - ford , Peace — man, in this role they convert the (p.d.e.) to the differencing equations
[2][7]. For solving the elasticity problems as in bridges buildings, roads heat diffusion, Gas diffusion,..., we
can using this method (ADI method).

2-1. ADI Algorithm:
The main idea in ADI method is isolate the finite differences equations to two parts, with the following
steps:
1. Applying Implicit Method toward X-axes.
2. Applying Explicit Method toward Y -axes.
Note: we can begin with the 2" step instead of 1% step.

2. Application OF ADI Method:
ia8un | 52
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Now, we apply this method to find the deflection of elastic thin plates (which is the bi-harmonic
equation).
The general equation which is used is:
E'pHE,j - EEFHLJ + 1':":'?-":',}' - 32?’:‘—1,} + 5?’:‘—2,;‘
= _EPf,}'ﬂ + 32?’:‘,}'+1 + 32?’:‘,;‘—1 - 5?’:‘,;‘—: — Pizzjrz T Pi-zj-2 T Pi-zj42
T Pitzj-z 1
This equation (1) is use to find the values of equation on the rows. And we use the following equation to
find the values on the columns:

6P 42 —32P; ;41 T100p,; —32p,; 3 T 6P ; o T Pisojea T Pimgj-2 T Pimgjsz TPis2j-2 =
_E'pi+2,_;|' + 32?:‘4-1,}' + EEPE—L}' - E'pi—ﬂ,}' 2

3. Boundary Conditions:

The boundary conditions are depends on the case of supported the edges of the plate, as the cases
bellow[9],[1],[5]:

4-1. Clamped Edges:

p(w)=10 LWES e 3
d

Pw) =0 JTWES

an

where ('S) is the boundary of plate.
4-2.  Simply Supported Edges:

pw)=10 , wES 4

i, =0 , wES
1., is the bending moment on the edge.

also these conditions are depend on the shape of plate as bellow:

4-3. Rectangular Plates:

The region can be represent as:
h
2

[V

B = {(x,}nz:]:ﬂ Z=x=qagq0=y=b——-==z=

}

h: thin of plate.

4.3.1. Rectangular Plate with Clamped Edge:

The boundary conditions are:
dp(x,0
p[x,[l] =0 s M =0
dy
dp(x, b
p[x, b] =0 . M =0
dy
dp(0,
p(0,5) =0 , O3 o
dx
op(a,v
p(a_}};rj:ﬂ . M:ﬂ I g
dx
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5. Solving The Bi-Harmonic Equation:
In this section we apply the ADI method to solve homogeneous Bi-harmonic equation:
atlp a4p apz
ﬁx“—i_zﬂx:a}r:—'_ﬂ}r“ 6
And we replace by differencing equation:
_ Piszy — 4Pf+1,j + 5?’:‘,} - 4Pi—Lj + Pi—z;

Vip =

[L— h4 7
Pyyyy = .

2 _ PirajratPicajoa 400 Piva it Pica jra” Wijua” Wivnj2Pi-ajPija g
p—'f-'f}'}' gRs

The equation(6) become:
Pisz; —Mis1; TOP; —4P1; TPz,

hél
Piszjez T Picaj2 T 40, T Piagj2 T Piajez2 — 2Pije2 = 2Piaa; — 2Pi2; — 2D; -2
+ 4
8h

+ Pijez — Wi T E;:J —4p; ;4 + D2 0 o

pf+2_._;l'—2 +pi—2_l}'+2 ﬁpf‘l':_.}' - EEIJHL}- + 1DDPE_._;I - 32?!-1,_:! —I— ﬁpf—z_._;l' —|— ﬁpf,_;l'-}:
8h*
—32p;j+1 — 32Pj-1 T 6P ;2 T Pisg e T Pigj-2 t Pizgj—2 T Picg a2 =0
8h*

After simply:
6Pit2,; ~ 32Pi41,; T 100p;; —32p; 3 ; + 6P 3 + 6Py 502 — 32P501 — 32P5-1 F 6Py ;2 T Pisa a2

+ PE—L}'—: + pf—:_,_;‘-fg + pH.:J}'_: = ':I 11

We divided the equation (11) by two formulas as below:
EPHE,}' - EEPH:L._J' + 100?;‘,}' - 32?’5—1,} + 5?’5—2,}'

= —6p; ;22 T 32p; 540 T 32P, ;4 — 6P ;2 — Pisnjez — Piczj-2 —Piczjez

T Pisaj-2 12
6P 42 — 32P; ;41 +100p;; —32p;; 1 + 6D ; 5 + Pisajuz T Pigjo2 F Pizjez T P22 =
_E'pi+2,_;|' + 32?:‘4-1,}' + EEPE—L}' - EIPE-_L}- vee 13

EPHEJEHI} - 32?’:‘+1,j|:r+ﬂ + 100?’:‘,}'{r+1} - EEPE—L;-':’"“} + EPE—:,;_':HI}

- _E’piJHw} + 32?:',,141"?"} + 32?:‘,;‘—1I‘r} - EPE,;'—EI‘F} T Piszj+z i “Pi-2; L

2.j-12

— Pi—zj+2 () _Pe+2,j—2|‘r} e e 14
Epiajﬂcﬁﬂ - EEPEJHEHﬂ + 1ﬂﬂpia'cc+ﬂ o E'ZF'z'J'—lI:HﬂI + 'E’p:uj—zlzﬁﬂ +Pe+2,}'+2(c+ﬂ + Pf—z,j—:l:ﬁﬂ

_|_ szJ_z (c#+1) _|_ P:‘—:,;u (c+1)

= _EPH:,}'I‘C} + 32pisy; (@ + EEPE—L}'W} - ﬁpg_gd—"c} wr e 15
We using equation.(14) to find the values of node points on rows, and the equation.(15) to find the values on
columns.
Example: But we have a thin flexible rectangular plate its dimensions are (2*4), and it applies to the two
axes.

When the origin point according to the following data
At = 2 sec

Ax=2
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Initial conditions

t=0

Boundary conditions
p(2,t) =2

p(t,8) =8

That is the plate is edge-fixed, and the applied pressure is lateral pressure.

The solution:

Use the following formula to find the points on all the plane’s columns. ’ f
6pi_,_;f+2kc+1} _ 32pi,j'+1kc+1} + 1ﬂﬂpfa}'|‘c+1} —_ EZPE,}'—lLG-I-ﬂ + Epi_._;l'—zll‘c-Fﬂ +pz’+2,_;r+2m+1} + pi—!,j—zlxc-l-ﬂ
+ p:+¢,_;l— (e+1) + p: ¢,_;l+¢l:c+1}
—6Ps0, Y+ 32py P+ 32p, Y — 6, 16

To start the solution, We will substitute a value i=1 for the first level along the column and for all point
values.
The equation wiII Iook like this

Epjli:lﬂj —32p L;+1 1 +100p Hﬂ - EEPJETIE +p;j-:12}
= —6p.7 + 32pﬂ )+ 32p0 17

Now we make up c=0and j=1,2,3 We get the followmg equatlons
6,y — EEPL,. + 1nupL113’ Ezpm + paf = 31 ) 4 32;:1,. ) 4 32p. 17.1
6pyy — 32p.3 + 100p.Y —32pY) + 6p) + pY 4 pY

- —5;::_',:“? +32p% + 32 é“i} 17.2
6p 2 —32pY + 1meLE - azpr +6p +p0 4 pY

= —6p Y +32pY + 32p Y 17.3
When substituting the boundary and initial conditions.
6ply — zzpj'i? + 1nupff —32(0)+ 0 = —6(0) + 32(0) + 32(2)

.1}

6Py 5 — EZIJL,. + 10an1 = 64

e(n] - 3sz3 +100p —32p1) + 6(0) + 0+ 0 = —6(0) + 32(0) + 32(2)
—32p,2 + 100p.Y — 32 = 64
6(0) —32(0) + 100p.3 — 32p.% + 6p.; +0+ 0= —6(0) + 32(0) + 32(2)

(0 W, o
100p,; — 32p,5 +6p,; = 64

6p, s — 32p.Y + 100p." = 64 18

~32p0 + 100;:;113 - zzpj'ill} = 64 19
100,y — 32p.Y) +6plY) = 64 20
equation No. (18) and equation No. (20) here Bees

94p.) —94p) =0

Py = Dys 21

We substltute equation No. (21) into equation No. (19)
—32p(Y + 100pY — 32(p,5) = 64
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—64p,5 + 100;:;:;} = 64

100p, = 64p, 3 + 64
iy =o. 6-’-1-pm +0.64 22

We substitute equation. (21) and (22) into equation No. (19)

(1) (1)

épss — 32(0 64p;; +0.64) + 100p,; = 64
85.52p, = 84.48
ply =098
pY = 0.98
3 = 0.64(0.98) + 0.64
pﬁ} =126

Now when we find the values of the points along the row, we use the following formula.
6p5+:JL?"+1} _ 32pi+1,_;|'lm+1} + 1ﬂnpi’j'~r+1} _ EZPE—L}'LF-I-:L} + E'pi_gd-lm-l-l}

= _ﬁpi:}'+2k?"} + EEPE,}'+1LF} + EEPE,}-_ll‘r} —_ ﬁpm__:'x?"} — p:‘+2,}'+2 () _pi—zJ}'—zkr}
—Pizj42 (" — Pf+2,j—:l‘r} e ene 23

Instead of r=0 and for the value of j=1

We get
ﬁp:ﬁ}:,l - EZP:I;ﬂLl + 1':":'?:':11:J - 32?51}1 1 T ﬁpf—ﬂm
=—6pY +32p 0 +32p 0 —p0 —p® . L 24
Substltutlng |n for the value i=1,2 3 We get the foIIowmg equations.
6py —32p Y + 1l:ll:IpL11} EE'le = E.pLE + 32;:1 )+ 32 jj.'f p;[;} 241
'1} ()] ()

6py, — 32;:3 .t 1Dﬂpﬂ — 32;:1;1 + ﬁpc‘,i = —ﬁpn )+ 32pn 2 ) 4 32;:" —Ps3 —Poz

(1) () (ol (o)
6p51 — 32;:141 + 1l]l3p31 — 323:,. + Epm = —Epa 3 —|- 32p3 - —|- 32p Panp —Ps3 Pia

When substituting the boundary and initial conditions.
So the equations become as follows.

6pss — 32p.3 + 10an1 —32(2) = —6(0)+ 32(0) + 32(0)— 0
(1)
6py —32p ) + 1m3rpLl = 64

6(8) — 32pL2) + 100p.) —32p Y + 6(2) = —6(0) + 32(0) + 32(0) — 8 — 2

—32p% 4 100p Y —32p) = —70
6(8) —32(8) + lﬂl]p:;:lf 32p + 6plY) = —6(0) +32(0) + 32(0)— 8- 0
(1)

100p;, — 32;:',. —|-6'p11 = 200
épss —32p.) + 10an1 = 64 25

—32;:3*1 + 100;:; - 32;:11;1 = —70 26
100pC3 — 32p + 6pY = 200 27

We solve equation (25) with equation (27) immediately.

94p.) — 94pl) = —136

we 242

243
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(10 _ (1)
Pyq = P3q — 144 28

Substituting equation (28) into equation (26)

—32p,} + 100p;Y —32(p;}) — 144) = 70
—64p, + 100p_"
plY = 0.64pLY — 116 29

Substltute equation (29) and modified (28) into equation (25)
(1} Y

= —116.08

6y, — 32(0.64p,; — 1.16) + 100(p;y — 1.44) = 64
85.52p %) = 64 —37.12 + 144
@ 170.88
P31~ 8552
ply =199
psY = 0.64(1.99) — 1.16
pl” =0.11
pl) =199 — 1.44
pl] =055
In the same way as the solution when applied to the other levels, You get the following point values.
ply =096
W=—077
pz'lf —1.03
pld =192
plY = —0.26
Py =116
ply =262
p) = 2.68
plY =361
pss =3
ply =025
ply =085
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Abstract

The quality of extra virgin olive oil is affected by the type of packing materials and
storage conditions such as temperature, exposure to light, oxygen, humidity and storage
period. Therefore, this study aims to evaluate the quality indicators of extra virgin olive oil
packed in different packages, which are transparent polyethylene (plastic) packages, opaque
polyethylene (plastic) packages, opaque glass, metal which were exposed to light and not
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exposed to light for a preservation period of up to 180 days under normal storage conditions
used in home storage from February to August 2021. Some physical properties moisture
content , refractive index, specific gravity, and chemical tests acidity number,and peroxide
number. during periods of time that included (comparison sample, at 60 days , at 120 days,
at 180 days) and the results were analyzed statistically using two-way anova analysis of
variance to evaluate significant differences at a significant level (p<0.05). The results
showed that the physical properties of the extra virgin olive oil packed in different packages
and preserved in the usual storage conditions were within the standard limits of the
international and Libyan specifications for the extra virgin olive oil. On the other hand, the
results of the chemical tests showed that there is a gradual increase in the acidity number and
the peroxide number during the storage period.On the other hand, the results of the chemical
tests showed that the acidity number estimated in grams for a sample compared to 1.79g
/100g, while the values of the acidity number for olive oil samples ranged between 2.26 —
2.73 and these values are within the limits of virgin olive oil. Thue results also indicated that
the highest values of the peroxide number were 25.66 mequivalent 02/kg in the oil sample
that was exposed to light and packed in transpar ent glass containers. The results conclud
that the best used containers are opaaque glss, followed by opaque

plastic packaging, so it is preferable to replacethe plastic coitainers commonly used in filling
olive oil with opaque glass containers.

-
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summary

This study aimed to evaluate the chemical analysis of the methanolic extract of
Pimpinella armena leaves by using GC-MS. The results showed the presence of alkaloids,
sterols, flavonoids, glycosides, fatty acids, terpenoids, phenols and carbohydrates, as well as
GC-MS analysis revealed the presence of 20 biological compounds in the methanolic
extract. Fatty acids 10-Octadecenoic acid methyl ester and Heptadecanoic acid, 9-methyl-,
methyl ester possessed The highest percentage, as reached 30.24% and 20.44%
respectively, while the rest of the terpene compounds varied in their presence percentage in

the leaves extract.
Keywords: Methanolic extract, Pimpinella armena leaves, GC-MS analysis

Introduction

Flowering plants make up at least 95% of all vascular plants on Earth. The tent family
has a global distribution, as it is found mainly in the temperate and northern regions (Airy
Shaw and Willis, 1973). Most plants of Umbelliferae (Apiaceae) are herbaceous plants
rarely shrubs (Heywood, 1976). This family is considered one of the most important
flowering plant families, and it includes a large number of genera and species.( Judd et
al.,1990) mentioned that this family is widespread in tropical and temperate regions, it
includes 400 genera and 4250 species. Ghazanfar and McDaniel (2016) mentioned that this
family is the fifth largest plant family in Iraq and it is represented by approximately 67
genera and 155 species.

This family is considered one of the economically important families because many of

them are used as food, such as Anethum graveolens L., or as sweeteners such as Foeniculum
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vulgare Mill, also this family is a source of gum, perfumes, and a few of its species are used
for adornment (Al-Rawi, 1987; Judd et al., 1990). Plants are a storehouse of primary
metabolism products that are essential for nutrition such as carbohydrates, proteins, etc.
Secondary metabolites are the active ingredients in plants. Secondary metabolites are
produced from primary metabolites and used by plants as defense materials to protect
themselves from stress, and other organisms and as a means of adapting to their
environment. These metabolites are of great importance as antioxidants through their
antibacterial and antiviral activity and also contribute to raising the human immune system
efficiency (Monisha and Balliah,2015; Hill,1952; Campos,2019). The secondary metabolites
groups are distinguished by their various chemical compositions such as phenols,
flavonoids, saponins, steroids, coumarins, terpenes, alkaloids, glycosides, tannins, etc.
(Campos,2019). In general, flavonoids are used in several therapeutic and pharmacological
aspects (Huang et al., 2014 ). They are used as antioxidants, anti-cancer and anti-
inflammatory, and are also used in the treatment of heart diseases. The plants produce about
12,000 types of alkaloids (Ziegler and facchini,2008). the alkaloids show vital activity as an
antioxidant and antibacterial (Czapski et al.,2014; Karou et al.,2006). Glycosides are also
used as antiviral substances (Afolabi et al.,2007; Qadir,2015). In the current study, the active
ingredients were detected in the secondary metabolites of Pimpinella armena. This species
was recorded for the first time in the Iraqi flora (Ameen, 2021). It is known in some Turkey
regions as Anason and is used as a sedative and repellent for gases. (Ozdemir and Alpinar,
2015) The methanolic extract of this plant was analyzed using GC-MAS technology to
detect some bioactive compoents . This study aimed to evaluate the chemical analysis of the

methanolic extract of Pimpinella armena leaves by using GC-Mass

Materials and methods
Sample collection

The wild plants were collected through field trips to Mount Izmar in Sulaymaniyah -
northern Iraq For the period from 1-6/2022. The leaves of the Pimpinella armena plant were
obtained. The leaves were dried with room temperature and then grind by an electric mill
for obtaining Leaves powder.
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Alcoholic extract preparation

To prepare the extract, 50 g of leaves powder was mixed with 500 ml of Ethanol
alcohol at a concentration of 70% in a Erlenmeyer flask capacity of 1000 ml. The flask was
closed with cotton and aluminum foil, then placed in a shaking incubator and left for 24
hours at room temperature. The mixture was filtered by using several layers of medical
gauze to remove fibers after that it was centrifuged at a speed of 3000 r/min for 10 minutes,
then the extract was filtered using type Whatman filter papers no.1.0 to obtain a clear
solution for use in gas chromatography—-mass spectrometry (GC-MS) (Hernandez-Pérez et
al., 1994).

GC-Mass analysis

The analysis was carried out by using the GC-MS device model A7820 from Agelint
company, and the analysis conditions were as follows:

- Colum: Hp-5ms ultra Ineit (30m length x)

- 250 nm diameter x 0.25 um inside diameter
- Injection volume: 1 cup

- Pressure: 11.933 psi

- GC inlet line temperature: 250 C

- Aux heaters temperature: 310 C

- Carrier Gas: He 99.99%

- Injection Temperature: 250 C

- Injection type: splitless

- Scan range: m/z 50-500

- Oven Program:

- Rampl: 50 C Hold 1 min., Rampl: 50 C to 150 C, 5 C/ min
- Ramp2: 150 C to 280 C, 8 C/min

- Time amounted to about 37 min
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Results and Discussion

The results showed the presence of active chemical compounds in the alcoholic extract of
Pimpinella armena leaves, which were detected by gas chromatography-mass spectrometry
technique as in Tab. 1 and 2. The detection results showed the presence of 20 active
compounds in the leaf extract as in Fig. 1, and the detection results also confirmed that a
group of fatty acids had given the highest percentages. The fatty acid 10-Octadecenoic acid,
methyl ester showed a percentage of 30.24% at the 24 minute of the detention time, while
the fatty acid Heptadecanoic acid, 9-methyl-, methyl ester showed a percentage of 20.44% at
the 21.7th minutes of the detention time. The detection results also showed the presence of
many volatile oils, as the compound Longifolene-(\V4) showed a high concentration of
20.04% at thel4.6th minutes of retention time, it is one of the sesquiterpenoid compounds.
The rest of the terpene compounds also varied in their presence in the leaf extract, as they
gave the following compounds (Phenyl buta-2,3-dienyl ether <Thujone 1¢-0-Tolylprop-2-en-
1-one <Bicyclo[7.2.0]Jundec-4-ene,4,11,11-trimethyl-8-methylene- <Caryophyllene oxide)
percentages ranged between (0.35-6.82)%, most of them were sesquiterpenoid. The extract
also contained phenolic compounds, flavonoids, and alkaloids, as the compound
Trimethylsilyl3-methyl-4-[(trimethylsilyl) oxy] benzoate gave the lowest percentage as it
reached 0.28% at the 9.5th minute of the detention time. The compounds (7,7,9,9,11,11-
Hexamethyl-3,6,8,10,12,15-hexaoxa-7,9,11-trisilaheptad) and Tetrasiloxane, desmethyl- and
(Cyclotetrasiloxane, octamethyl-) have medical importance, as well as many compounds that
are repeated in different time periods. MS-GC analysis showed the presence of many active
compounds containing hydroxyl groups, carbonyl groups and double bonds, these
compounds have various biological activities such as antioxidants and anti-microbials. The
appearance frequency of Fatty acid methyl esters at the highest levels in the extract may be
due to the high percentage of esterified fatty acids in plants of the umblifarae family (Knothe
and Steidley 2019). The biological activities of these compounds are vital indicators of the
medicinal efficacy of these plants, as well as some of them have various pharmacological
activities (do Nascimento Santos et al., 2018). Alfekaiki (2018) proved that the fatty acids
extracted from the oil of Pimpinella anisum L. have a positive effect as antioxidants. The
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sesquiterpenoid constitutes the largest percentage among the active compounds, as Paksoy

et al., (2016) confirmed that the oils extracted from some species of the umbrella family

have biological activity as an antimicrobial, as well as Mehrabanjoubani et al., (2021)

confirmed the oils were extracted from some species of Pimpinella anisum L. act as

effective antioxidants.

Table 1. compounds identified from methanol extract

Phytochemicals, Retention time and % peak Area

of leaves of Pimpinella armena and

Peak Compound Phytochemicals | Retention | Area(%)
No time
1. Phenol, 4-(3,4-dihydro-2,2,4-trimethyl-2H-1-benzopyran-4- Phenol 5.9 1.895
yh)-

2. 7,7,9,9,11,11-Hexamethyl-3,6,8,10,12,15-hexaoxa-7,9,11- Polymer 6.1 2.194
trisilaheptad

3. Tetrasiloxane, decamethyl- Polymer 6.2 0.388

4. Phthalazine-1,4(2H,3H)-dione, 2-(2-ethoxylphenyl)- Alkaloids 6.3 0.952

5. 5-(p-Nitrophenyl)-4-phenyl-2-thiazolamine Alkaloids 6.8 0.350

6. Cyclotetrasiloxane, octamethyl- Polymer 9.3 2.643

7. Trimethylsilyl 3-methyl-4-[(trimethylsilyl)oxy]benzoate Flavonoids 95 0.285

8. Phenyl buta-2,3-dienyl ether _

9. Spiro[1,3-dioxolane-2,3'-[3H]indol]-2'(1'H]-one Alkaloids 12,5 1.541

10. Bicyclo[7.2.0]Jundec-4-ene,4,11,11-trimethyl-8-methylene-

11. 5,8,11,14-Eicosatetraenoic acid, methyl ester, (all-Z)- fatty acid 13.9 0.622

12. Longifolene-(\V4) | sesquiterpenoid

13. 1-o-Tolylprop-2-en-1-one

14. Benzene, (3-methyl-2-butenyl)-

15. Caryophyllene oxide

16. Caryophyllene oxide

17. 6-(3,5-Dimethyl-1H-pyrazol-1-yl)-N-benzyl-1,2,4,5- Alkaloids

tetrazine-3-amine
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Table 2. Chemical formulas and compositions of the separated compounds

Peak | Compound structure formula
No
1. Phenol, 4-(3,4-dihydro-2,2,4- e CisH2002
: >
trimethyl-2H-1-benzopyran-4-yl)- DV
[ A
2. 7,7,9,9,11,11-Hexamethyl- ey C14H3606Si3
3,6,8,10,12,15-hexaoxa-7,9,11- ,‘ i
trisilaheptad T
3. Tetrasiloxane, decamethyl- o C10H3003Si4
4, Phthalazine-1,4(2H,3H)-dione, 2-(2- C16H14N203
ethoxylphenyl)- o
5. 5-(p-Nitrophenyl)-4-phenyl-2- N C15H11N3O2S
thiazolamine _'.fli\ R
.
6. Cyclotetrasiloxane, octamethyl- N - CsH2404Si4
7. Trimethylsilyl 3-methyl-4- P C14H2403Si2
[(trimethylsilyl)oxy]benzoate O
8. Phenyl buta-2,3-dienyl ether C10H100
e
1
Q. Spiro[1,3-dioxolane-2,3'-[3H]indol]- C10H9NOs3
2'(1'H]-one T o
10. Bicyclo[7.2.0]Jundec-4-ene,4,11,11- SN CisH24
trimethyl-8-methylene- /J
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11. 5,8,11,14-Eicosatetraenoic acid, | C21H3402
methyl ester, (all-Z)- )
12. Longifolene-(V4) CisH24
=
13. 1-o-Tolylprop-2-en-1-one | C10H100
-
14. Benzene, (3-methyl-2-butenyl)- N PEED CuHia
N -
15. Caryophyllene oxide Ci5H2240
16. Caryophyllene oxide Ci15H2240
17. 6-(3,5-Dimethyl-1H-pyrazol-1-yl)- | ,, I C7HsNsO
N-benzyl-1,2,4,5-tetrazine-3-amine e — y
\Ill/
N g T
Me
18. Thujone . T Ci0H160
SEe
HsC CHs
19 Heptadecanoic acid, 9-methyl-, - i Ci19H3302
methyl ester m
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20

10-Octadecenoic acid, methyl ester C19H3602

B T ey
<

It is clear from the foregoing that the tentacle family is of great importance in terms of its active

components and its effective biological importance
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MS total ion chromatograms of compounds identified from methanol extract of leaves of Pimpinella armena.
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1- ABSTRACT

With the development of cyber security and the emergence of an urgent need to access
information in any way, even if it is not authorized in various conflicts between countries,
the importance of research in the field of attacking the secure texts has emerged remarkably
recently. Meta-heuristic(MH) algorithms are a kind of adaptive algorithms to solve a wide
range of optimization problems that are difficult to solve using traditional methods, which
have proven highly effective in this domain, including the problems of attacking encrypted
texts and breaking them in a reasonable time. This paper will proposed a new approach
based on strawberry Algorithm(SA)for attacking the AES cipher texts to find the encryption
key. The traditional algorithms used to attack the ciphers encrypted with different encryption
methods suffer from their lack of intelligence to reach the plain text in a reasonable time.
Therefore, this paper aims to achieve two goals, the first goal is to design an approach based
on the strawberry algorithm to attack encrypted texts using the AES algorithm, and the
second goal is to measure the effectiveness of the proposed approach compared to other
attacking methods. The proposed approach comprises four phases; initialize the population
of virtual AES encryption key using randomly manner, creating both of key, best array,
search to find the encryption key elements using an adaptive strawberry algorithm and
finally, measuring the proposed approach effectiveness in comparing to other attacking
methods. The results showed a remarkable progress for proposed search algorithm compared
to other cipher-breaking methods in terms of the time taken to break the cipher and access
the plain text by 60%. The use of unconventional and intelligent methods achieves

satisfactory results in acceptable and reasonable time.

Keyword:- Encryption, Plaintext, Ciphertext, Heuristic, strawberry, cryptanalysis.
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1. INTRODUCTION

The field of data security has witnessed a remarkable development in recent times to

preserve the confidentiality of sensitive data, such as data that has a bearing on the military
and economic security of countries, and so on from other aspects of a high degree of
importance. On the contrary, countries, especially developed ones, seek to build smart and
sophisticated systems to attack this protected data in order to obtain data that helps them
attack hostile countries in unauthorized ways. The cyber-attacks that some countries and
some business companies have been exposed to are a good example of this. As a result of all
of the above, an urgent need has emerged to build smart and powerful systems for cyber-
attack and access to the required data at an appropriate and reasonable time to achieve the
desired goal.

Cryptography is the science that highlights the means of secure communication between two
sides. Accordingly, the encryption system includes two folds, one known as encryption and
the other as decryption which they are two opposite parts in terms of purpose and steps. The
aim of the first part is to encode important and sensitive data in a way that is difficult to
access without a license. As for the second part of the system, it studies the methods through
which it is possible to access the secure data without needing to know the key or the method
in which data was encoded in order to cut off road against unauthorized access[1]. This
paper present an improvement intelligent approach which based on Strawberry
Algorithm(SA) which is one of meta-heuristic algorithms in order to attack the texts that
were encrypted by using AES algorithm.

A decryption process has a key goal centered on how to get the plaintext from the ciphertext
without having to know the encryption key. On the other words, there are three strategy
types cane be used to achieve the attack any ciphertext. These cryptanalysis strategies can be
classified based on their requirements into attack based on ciphertext-only, attack based on
the plaintext only and attack depend on the ciphertext and part of plaintext [2]. The strategy
of this study approach is similar to the third strategies.

One of the block cipher that is symmetrical and sometimes is called as the Rijndael
algorithm is the AES algorithm [3]. One of the advantages of the LES algorithm is its ability
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to work with three different sizes of encryption keys 128, 192, 256 to break the
ciphertext(128 bits) and convert it to plaintext(128 bits)[4]. This is the feature that made the
AES algorithm more security exponentially stronger than the DES algorithm that uses a 56-
bit encryption key [5]. The ciphertexts that the proposed approach of this paper try to break
them were encrypted by using AES algorithm.

On the other side, one of the procedures that is designed to search for reasonable solutions to
various complex optimization problems is called as a metaheuristics Which falls under the
branch of computer science and mathematical optimization.

On the other side, one procedures that is designed to search for reasonable solutions to
various complex optimization problems is called as a metaheuristics Which falls under the
branch of computer science and mathematical optimization[6]. One of the important features
that distinguish this type of algorithm is its ability to find solutions to a wide range of
complex optimization problems by making some assumptions that are suitable for the
process of finding them. On the other words, metaheuristic algorithm can be consider as a
framework to represent the optimization problem and finding the solution for it. There is no
guarantee of obtaining globally optimal solutions in a given class of problems when using
metaheuristic algorithms compared to iterative methods and optimization algorithms. It
should be noted that the process of obtaining optimal solutions in general in a particular
class of problems is not guaranteed compared to other iterative methods, but there is
guaranteed to obtain a good solution. +n addition, one of the characteristics that characterize
this type of optimization algorithm is the so-called random optimization, it’s using provides
a time shortening in reaching a solution as well as safety from not falling into local optima
and escaping to global optima[7]. These aforementioned attributes that characterized
metaheuristic algorithms made it imperative to use one of them to find solutions to
optimization problems in the field of cryptanalysis because of its importance in reducing the
time required to reach the real encryption key. Therefore, this paper is used Strawberry
Algorithm(SA) to achieve this purpose.

2. RELATED WORKS
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S. Ahmed Tariq in [8], use the operator of Mutation in order to improve the PSO which was
named later Mutation PSO (MPSO). The reason that prompted the researcher to use the
mutation is that it is an effective tool to sustain the momentum and diversification within the
population. The two types of substitution and classic cipher substitution were attacked using
the developed algorithm. The obtained experimental results show the high stub of the
developed algorithm in terms of key recovered amount from the classical ciphers and the
fitness functions values compared with PSO, improved 2-opt PSO and simulated annealing
PSOI8].

Singh et al. in [9], proposed a new algorithm used to break single surrogate ciphers based on
the firefly algorithm. To determine the potential fitness function values, the English
language statistical data were used. The experimental results showed a better ability of the
developed algorithm with large ciphertexts.

T. K Manish and et al. in[10], This paper proposed an improved cryptography mathematical
model. In this model, three level of encryption are used. In the first level, by using the given
text, the Ciphertextl.While, second level will be used to generate the Ciphertext2 from the
Ciphertextl by treating it using genetic algorithm. finally, the third level will be used in
order to make the Ciphertext2 more strong via treating it using an effective randomness
manner to create Ciphertext3.

A. Seeven et al. in [11], A framework for determining the appropriate encryption algorithm
will be proposed by this paper. On the other hand, in this study, through the use of
metaheuristic algorithms, the relative strength of executing lightweight block ciphers will be
measured. The experimental results showed the similarity of both the LWC algorithms and
the AES algorithm in terms of encryption strength, despite the simplicity of building the
LWC algorithm. Furthermore, comparing with the AES, it's execution is considered faster
with less resources.

D. Kamil and B. Urszula in[12], proposed an approach to an analytical attack based on a
number of metaheuristic algorithms. In this approach, both Differential Coding Analysis
(DC) and Memory Algorithms (MA) methods will be used which improve the local search

based on Simulated Annealing (SA). The effectiveness of the proposed analytic attack on the
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set of ciphertexts will be check which are created via using DES (data encryption standard)
Which has been reduced rounds to six rounds only. Guess the subkey is the target of the
attack from which the final key is guessed.

T. Osmani and et al. in [13], conducted a study to determine the effect of some factors on the
work of the GA algorithm, for example the time it takes to complete a certain number of
iterations, through which it is possible to determine the number of generations that can be
generated at a specific time. Through this, it becomes possible to determine the size of
individuals that will be acceptable for GA. In addition to the possibility of proposing a
number of fitness functions, only one of which will lead to the best results.

4- STRAWBARY ALGORITHM

The strawberry algorithm is one of the metaheuristic algorithms inspired by nature. In fact, it
is a reflection of the strawberry plant's behavior in order to access water and food. This
behavior has been transformed into a framework to solve many complex optimization
problems by controlling the factors that lead reaching the goal[14]. The most important
characteristic of this algorithm is its basic components in its ability to search locally (the
root) and search globally (the runner) in order to reach water and food (the target)[15]. The
process of pairing these two types of research gave it a high ability to reach the optimal
solution faster.

In the strawberry plant, the basic idea depend on existence both of roots and runners that
will determine the path of research and ensure its convergence to reach the optimal
solution[16]. The global search for the optimal solution is represented by the runners
because they cover a wide area of the search space, while the local search is represented by
the roots that search for the solution within a limited area of the search space. The research
process is repeated to reach the optimal solution continuously, and in each iteration the
mother plant gives birth to a plant bearing the same characteristics in order to preserve the
offspring. Figure 1 illustrates the strawberry plant[17].
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Main plant body

New plantlet
_— Runner \! ‘

New roots

Figure 1 shows Strawberry plant.

5- The proposed Improved Strawberry Algorithm

The improved strawberry algorithm of this paper comprised on four main phases, which are

the population(mother plants) randomly generation, create both of roots and runners arrays,

selection of new mother plants depending on the value of the fitness function will be

computed for each element of the roots and runners arrays, finding the best array which

represent the desired resulted key respectively. The next part will preview these phases in

more details. The block diagram of developed strawberry algorithm will be illustrated in

figure 2.

Generate mother plants as M[4][4][5]

v

L=0. G=0
S\,

>V
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Figure 2 The block diagram of developed strawberry algorithm
I. Population generating
The first stage of the improved algorithm in this study is called a population generating. Five
strawberry plants mother M[4][4][5] had been generated in this phase. Each one from these
plants represents virtual encryption key which will be represented as 4*4 array of bytes.
Every array element represents one of virtual key's element. The virtual key element consists
of eight bits of randomly generated binary numbers. In addition, the Best array B[4][4]
needs to be created as 4*4 array in order to save the best elements of virtual key which have
best fitness function value that will be found nextly.
Ii. Create roots and runners arrays
The second phase of the developed SBA of this paper comprised preparing M[4][4][10]
which is 10 of two 4*4 arrays of bytes to save the elements of roots and runners respectively
which will be generated from the 5 mother plants that were previously generated in the first
phase. The second stage of the developed algorithm for this paper will involve the
preparation of the root and runners matrices, five matrices of 4 * 4 each one. These arrays
will be used to store the root and runners elements that will be generated from the mother
plants that were randomly generated in the first stage. Each root array will be generated by
changing the value of one bit within an element of the mother plant array, in which case the
change will not be significant (local search). As for the runner array, it will be created by
changing the values in five locations for each element of the mother plant array, and here the
change will be significant (global research).
In addition, the variables L (Localization variable) and G(Globalization variable) will be
declared and given an initial value of zero for each one.
iii. Choosing half Size from the preparing mother plants (M[4][4][10])
In this stage of developed SBA, only five arrays from the ten mother plants (M[4][4][10])
need to be selected after computing the value of fitness function for each element in
M[4][4][10] to use them in this selection process. The five mother plants that have highest

fitness function values will be used to search for the real encryption key.
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Iv. Searching for the Best encryption key within the selection virtual keys

The elements of the five selection mother plants will be searched respectively to find the real
elements of the encrypted key. In each cycle of search, the element of one mother plant will
be search to ensure if it best or not. If the plant element is best then it will be saved in key
best array and add 1 to L value if the plant is root else add 1 to G value if the selection plant
is runner. The plant array element would be better if it successfully break the corresponding
ciphertext element to find the plaintext. This searching process will be stopped if all the
elements of the best encryption key is obtained. Otherwise, the searching process will
continue until all the selection plant arrays M[4][4][5] are checked. Now, at this moment, if
all the elements of the encryption key are not obtained, 10 new mother plants matrices will
be generated and the subsequent steps will be repeated again until the appropriate encryption
key is obtained.

6. Results representation and evaluation

The effectiveness of the developed strawberry algorithm of this paper will gauge in this part
in order to find the decryption key to analysis the AES ciphertext. In this phase, the
developed strawberry algorithm is used to break 12 AES ciphertexts by using 16 default
keys with size 4*4 to obtain the corresponding explicit texts to them. The effectiveness of
the developed strawberry algorithm will be checked by conducting many simulations for
analyzing AES code to get the real encryption key.

Tablelshows the results of simulation that were carry out in order to obtain an encryption
key to analysis 12 AES ciphertext and finding the corresponding plaintexts to them. This
table shows that the range of required cycles were ranged between 4 - 11 cycles. The highest
cycles number was needed to find the encryption key for the seventh ciphertext. on the other
side, the lowest number of cycles were required at the first ciphertext. on the other hand, 7
cycles represented the average number of cycles that were required to find all AES
ciphertexts that were used in these simulations. figure 3 shows these simulations.

Number of cycles for improved SA algorithm
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12

8 9 10 11

Number of text Number of cycles
1 11
2 10
3 9
4 8
5 8
6 7
7 4
8 7
9 8

10 6
11 8
12 7

On the other hand, the largest number of intermediate keys obtained to reach the real

encryption key was at the sixth plaintext, while the least number was at the twelfth plaintext,

table 2 clearly shows the results of the simulations that were conducted for that. Figure 4

presents these results.
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Number !\Iumber C.’f
of text intermediate
keys
1 440
2 320
3 470
4 320
5 370
6 380
7 290
8 330
9 360
10 290
11 320
12 200
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500
450
400
350
300
250
200
150
100

50

To verify the effectiveness of the developed strawberry algorithm, the results of the

simulations using the developed strawberry algorithm to reach the real encryption key to

break a number of encrypted texts using the AES algorithm were compared with the

simulation results obtained using the ants algorithm to reach the real encryption key to break

the same set of texts. The results showed a high efficiency of the strawberry algorithm in

terms of the number of search cycles needed to reach the real encryption key, where the

number of cycles ranged between 4 - 11, while the number ranged between 5160 - 6520 in

the ant algorithm. Table 3 and figure 4 illustrate that.

Table 3 shows the number of cycles to find an encrypted key for SBA and ACO.
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Figure 4 shows the number of cycles to find an encrypted key for SBA and ACO

On the other hand, the developed research paper algorithm showed unparalleled
effectiveness in reducing the number of intermediate keys that appear during the search
process to reach the real encryption key, as the number of these intermediate keys ranged
between 200 - 470 while their number ranged between 5160 — 652. Table 4 and figure 5
illustrate that. Reducing the number of search cycles as well as the number of intermediate
keys lead to reduce the period of time that is required in order to break the ciphertext and
finding the real encryption key Which is a critical factor in how effective the cipher-

breaking algorithm is.

No. of No. of
Number innov_ated Number Ant
algorithm of text colony 7000
B browsed browsed
keys keys 6000
1 440 1 6520
2 320 2 6100 5000
3 470 3 6360
4 320 4 6440 4000
5 370 5 6160
6 380 6 5940
7 290 7 5900 3000
8 330 8 5500
2000
9 360 9 5160
10 290 10 5460 1000
11 320 11 5880
12 200 12 5150 0
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Figure 5 shows the number of browsed keys to find an encrypted key for SBA and ACO.

5. Conclusion

One of the most important sciences that has been focused on in the field of scientific
research recently because of its importance in preserving important data from unauthorized
access is the science of data encryption. This science has two completely opposite
directions: encryption and decryption. Studying the direction of decryption has many
benefits that can be summed up in knowing the attacking methods adopted by attackers of
encrypted texts to break them by analyzing them to obtain the encryption key in order to
address the gaps and weak-points that attackers may exploit and building a strong encryption
algorithms that are difficult to penetrate. This paper presents an developed algorithm from
the Strawberry algorithm for breaking AES code. The strawberry algorithm is one of the
metaheuristic algorithms that simulates the behavior of the strawberry plant to reach its goal
of obtaining water or food.

The developed algorithm of this study is used to break 12 AES codes to find the encryption
key. The results of breaking these 12 codes simulations show, that the number of search
cycles are ranged between 4-11. While, the number of intermediate encryption key that were
appeared until getting the real encryption key are ranged between 200 to 470. The
comparison that was made between the results of the simulations that were made to attack
the 12 texts of AES using the developed SBA with the results of the simulations to attack the
same 12 texts using the ACO algorithm showed the high efficiency of the developed
algorithm in terms of the number of search cycles and the number of encryption keys

intermediate keys that appears when each text is decrypted down to the real encryption key.
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Abstract:

The study aimed at defining elective microorganisms and their components , showing their
impact and role in the process of biodegradation of dead fish , and studying some physical
factors.

Evaluates the temperature , pH , and numbers of lactic acid sticks during the
biodegradation process by fermentation method using the natural biological product
Effective Microorganisms EM , in addition to knowing the total disintegration speed , the
time duration , and the efficiency of the biodegradation process , and then conducting the
research for the period From March to May of the year 2022 , for the purpose of studying
the recycling of dead fish , as treatment ponds using recycling technology were designed
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and implemented by the researcher and prepared for this purpose , and treatment ponds
manufactured using recycling technology showed high efficiency in decomposing
fermented materials from dead fish . Adding the active EM organisms to the fermented
materials of the dead fish had a significant and clear effect in improving the efficiency of
the fermentation process in terms of the decomposition process by 50% and in a shorter
record time than the normal fermentation group . 70C, accompanied by a decrease in the
pH at a rate of 4.8, which is considered one of the important environmental factors that
had an effective role in legislating the process of decomposition and disintegration of
organic matter , and the reason for this is due to the increase in the number and activity of
heat — loving microorganisms , which led to their reaching the stage of cooling and final
ripening Early bots not exceeding twenty — five days compared to the normal fermentation

group
Keywords : Effective Microorganisms , composting , dead fish
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Abstract

The results of the study of the effect of gamma rays in housefly virgins showed that
radiation has a pronounced negative effect on the reproductive ability of adults bred from
irradiated virgins .The effect of Kama radiation on members of the first generation is to
reduce the rate of hatched eggs by increasing the exposure time period ,reducing the
number of unable larvae ,reducing the number of emerging virgins ,and increasing the rate
of deformed adults by increasing the exposure time period.it turned out that irradiation of
virgins at a dose of 20 gy with a time period of 25 minutes results in completely sexually

is4.2]109


mailto:mostafa@st.tu.edu.iq

Journal of Natural and Applied Sciences URAL No: 2, Vol: 1\April\ 2023

sterile males and can be used within the Sterile Insect Technique program to combat this
pest.
Keywords: housefly, radiation sensitivity, neonatal infertility
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Abstract:

Electrospun is characterized into four types of polymers polyvinylidene fluoride (PVDF).
Single polymer performance uses only one form of polymer solution designed for
electrospinning technical, with specific porosity, a very high surface-to-volume ratio, etc.
Therefore in this work the researcher indicated the effect of sensitive parameters on fabricate
of fibers with concentration (16%PVDF W/W%) dissolved by solvents, dimethylformamide
(DMF), Dimethylsulfoxide (DMSO), and Acetone in the ratios of (1/4, 3/1, 1/2, 2/3, and
1/3VIN%). The results of SEM appearances that the fabrication of fibers PVDF were with
agglomerate, solidifications, beads, and free-beads. Then, showed that the perfect ratio is
(DMSO/Acetone: 1/3VIV%) fabricated fiber with diameter (9.167nm), which can use in

modifications and fillers in addition to other materials.

Keywords: Fiber Polymer PVDF, DMF, DMSO, Acetone, Electrospun, SEM
Introduction

The technique of electrospinning is a unique approach by applied electrostatic forces (high
voltage) to produce fine fibers as of micrometer towards nanometer scale. It has fibers with
lesser pore size, a high specific surface area, and etc. So, an electrospun nanofibrous
technique has befitted the principal selection of air filters in the period of coronavirus
disease (COVID-19), due to the increasingly risky air pollution towards safety has practical

investigate hotspot [1, 2].

Polyvinylidene Fluoride (PVDF) has unique piezoelectric properties, and molecular
configurations that can used in the field of energy harvesting owed to its including five

different phases semi- crystalline, where (g, 9, a, v, and ) are the best electrically poled and
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mechanically stretched to get the (B-phase) which is required to improving its piezoelectric

properties therefore, be able to apply in self- piezoelectric energy harvesting devices [3, 4].

As electric force overcomes the surface tension (Taylor cone) charged jet is formed. In the
function of polymer solution becomes coagulated viscosity /molecular weight increases to a
threshold that cause can't be practical against formation of perfect fibers using the typical

electrospinning technique [5-7].

The morphology, besides diameter is confirmed as a means of structuring fiber
characteristics that adjusting to solution properties. Although, this is one of sensitive
scrutinized factors in fabrication of nanofibrous. In addition to the electric field, it is indicate
how material and solution performs modify in fabrications of more reformed nanostructures.
The use of a solvent, polymer, or/ and additives with higher conductivity invariably modifies
flexible alterability of the electrospinning jet. Fig. (1) confirmation the factors that add to

structured, and fabrication perfect fibers [8].

Conductivity Voltage
A higher conductivity l increasing voltage ‘
'_:\“' excessively high conductivity excessively high voltage -
o
S < Collector distance Feed rate
o XO
6 O \\eo s short distance ~ —=-=- decreasing rate
4 é\ | 00' 6\'6‘\ long distance t excessively high rate e«
4 oo o QM
) »‘
[N
‘ ;
— Environment Solvent
FaCto rs high temperature l high volatility
W relative low humidity ‘ low volatility -
Y L . ey
C\)A l/ \|
?,r g t f.iber dhlameter increasi.ng % 0O Viscosity
i ‘ fiber diameter decreasing i high viscosity '
Feed rate ! ~ bead fiber formation ! | low viscosity ‘

. T . 1 o . .
unstable jet injection [ excessively low viscosity

________________________

Fig. (1): Confirmation of the parameters that fabricated perfect fibers [8]

This paper's indicated to explore the electrospinning's sensitive factors that use for fabricated
PVDF, then, confirm the perfect conditions to achieve beads-free, beads, or solidifications

PVDF Nanofibers, using the optimization technique SEM.
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Experimental:
Materials and Method:

PVDF with Mw=534000 g/mole powder, dimethylfluoride (DMF), Dimethylsulfoxide
(DMSO), and Acetone within purity (99.8% from Sigma-Aldrich). In this work, powder
PVDF dissolve by mixtures solvent DMF/Acetone, where, the solution stirring at room
temperature for about (1 hour). Then, solution resulted put in (3 ml) plastic syringe which
was located inside a syringe pump. A high voltage in the range (15-18 Kv) was applied to
the needle. The numbers of providers of a rate flow solution was adjusted to attain a
balanced fluid jet. A grounded substrate was used to assemble the fabricated nanofibers at a

distance from (10-15 cm), as of the tip of the needle.

Result and Desiccation:
Characterization Fibers PVDF Using SEM:

The surface morphologies and shapes of nanofiberes PVDF were confirmed by SEM.
Where, the properties of electrospun technique be able to enhance fabricated fibers with
beaded or no bead by adjusting the effective environments such as the composition of the

solution, ambient factors, fabricating parameters, etc. [9, 10].

Fig. 2(a) image of influenced of fiber with concentration (16%PVDF W/W%) was dissolved
using solvents (DMF/Acetone: 1/4VIVV%), showed dense pieces (solidifications) and no
appearance of the fibers, just weak, invisible threads, which indicates the heterogeneity of
the solution resulting from the solution preparation process since the jet from the needle out
as dense polymer and very difficult to reach to a substrate to fabricate homogenizes fibers
[11].

Fig. 2(b)—(c) illustration structure with concentration (16%PVDF) was dissolved by
(DMF/Acetone: 3/1V/V%) purely as a point places aggregated in clustered integer because
not all the polymer was dissolve therefore, the prepared solution is hardly thick and it’s very
difficult to withdraw the solution and overcoming the surface tensile strength, it did not

produce a clear or homogeneous fiber [12].
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Consequently, Fig. 2(d) confirmation (16%PVDF) was dissolved by (DMF/Acetone: 1/2V/IV

%) since the high voltage uniform was applied as a result, the resultant electric field force

must stretch the surface tension of the cone jet, generating an unstable aerosol distribution,

causing in a temporary mode that agreement with reference [13].

Fig. (2): SEM appearance PVDF fibers dissolve with different ratios of solvents

However, in Fig. 3(a)—(c) containing SEM images 16%PVDF which dissolved by
(DMF/Acetone: 2/3V:V%) within different magnifications that conform that the character is
including a clear aggregate of small amounts of beads, the distribution is irregular and

nonalignment [14].

Then, Fig. 3(d) demonstration complete that the balance of the parameters rat flow, distance
between substrate and needle, high voltage, and the preservation of the environmental
conditions in laboratory, such as humidity, temperature, and others, have been proven for all
the attempts mentioned by the researcher (1/3V:V) after the solvents were changed to

(DMSO/ Acetone) is in perfect distribution, and alignment with mean diameter (9.167 nm),
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its formed a distinct, identifiable, stable, and the absence of beads due to DMSO is high
polarity, in addition to its low toxicity risks compared to DMF [15].

Fig. (3): SEM illustration 16%PVDF fiber (a-c) with a small number of beads, (d) without beads
Conclusion:

Through this study the researcher was concluded that the electrospinning technique is a good
method for obtaining synthetic polymer fibers. Where, the results of scanning electron
microscope (SEM) showed that the nature of the surface and shapes depend on the
concentration of the polymer, the solvents, and their types.Wherever, the images showed
agglomerations of beads on the surface at a concentration of solvents [1/4, 3/1, 1/2, and
213VINV%: (DMF/Acetone)]. While the best results were obtained is in a concentration of
(1/3VIV%: DMSO/Acetone) performed free- beads fibers, more alignment, and lowered
diameter (9.167nm).
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