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Abstract

In the modern age, it’s almost impossible to imagine a world without electronic items and
devices. We take it for granted at the forefront of practical technology, improving daily-based
used devices and systems from individual electronic components to the smallest circuit boards
for new smartphone systems, with innovation to meet society's communication, technology and
energy needs. Therefore, thousands of students, each year, are required to gain in-depth
knowledge and experience of basic and high skills of electronic equipment and devices. But the
fear and apprehension of the use of electronic pieces, particularly during the online teaching with
the difficulties of accessing the laboratories due to the COVID-19 situation, maybe one of the
problems of students as they feel that the use of these pieces is difficult and needs external
expertise to do them. Nevertheless, nowadays teaching electronics and providing informative
sources to a wide spectrum of students from high school, college, and university levels at
different departments became an important need for capacity building and training programs. In
this article, an informative review of the electronics components and devices supported with
simulation results using the Proteus design suite is provided that is useful for both high-level
secondary school and the wide level of undergraduate and postgraduate university students.

The research paper has referred, as much as possible, to the hierarchy and the cognitive sequence
of using these electronic components such as resistors, capacitors, diode, transistors etc. It is also
referred to some electronic circuits and devices such as electronic generator, switching, amplifier
that are designed and implemented using the Proteus software which taking into account the
learning outcomes and most important physical parameters that can be obtained from each
electronic circuit. Then a microprocessors circuits and Arduino have been provided as a compact
electronic board for wide range of electronic applications.

Keywords: Electronics components, transistors, resistors, diode, integrated circuit,
microprocessors circuits, Proteus and Arduino.
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1. Introduction

Paper Structure and Learning Outcomes:

This paper provides a review and provision information of key electronic components and
devices with validation of the electronic circuits using Proteus simulation, hence, provide a
compact online solution for electronics laboratories at the engineering and science undergraduate
students, particularly, during the COVID-19 pandemic time and lockdown. Proteus simulation is
a good opportunity to encourage students to build a virtual electronic circuit and run it using the
proteus simulation, therefore, helping them to study their practical module as well as build new
electronic circuits and systems. This step will help students with self-learning and feel like a part
of a learning community and also present an overview of the key features of the electronic
fundamentals that students can refer back to. However, the paper is structured as shown in the

chart below.

Raspberry Pi

Arduino platform

Microprocessor circuits

Integrated circuit (Digital
electronics)

Components: Battery, Resistor, Capacitors, Diode
and Transistor

The structure includes the importance of the electronics components with their connection such
as the serial and parallel resistors and capacitors connection that are delivered to school students
in the high-level to build their knowledge. It also includes the transistors, analog, gates, and
digital electronics that have been taught to different academic levels at the university since the
70" of the last century to train students in the designing and implementation of different

electronic devices such as an audio amplifier, switching, and so on so far. The Proteus design
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software tool has been used in this paper to simulate some circuits and devices, hence presenting
the output results in the form of figures and curves. Moreover, this review also contains the
recent new built-in devices such as Arduino and Raspberry pi that have been implemented and
become more popular than anticipated for student projects and postgraduate research as well as

for young and community hobbies.
Therefore, the learning outcomes of this paper are to be able to:
e Explain how electronic components work such as a resistor, diode, capacitor, and transistor.

e Demonstrate and understand the fundamentals of analogy and digital circuits.

e Demonstrate and understand the Microprocessors and Arduino circuits.

e Help a wide spectrum of students about creating, designing, and characterize circuits, devices,
and projects.

e Understand the online teaching with the difficulties of accessing the laboratories due to the

COVID-19 situation.
2. Electronic Components:

I. Electrical Battery is an electronic component that contains single or many electrochemical
cellsand external wire connections [1] which converts the stored chemical energy
into electrical potential energy through a transient chemical process, after which their activity
ceases. This energy is accessible through two terminals, called poles, electrodes, or terminals.
One of them is a positive pole which is named the cathode and the other is a negative pole which
named anode as shown in the common schematic symbols in Fig. 1 [2]. These two terminals are

connected to two different types of metallic plates, called electrodes, that are submerged in

chemical materials inside the battery.



https://www.britannica.com/technology/microprocessor
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Fig. 1: (a) battery chemical cell and (b) battery schematic symbols.

The chemical liquid interacts with the metals, causing electrons to overflow to build upon the
negative electrode (terminal) and producing a lack of electrons on the positive electrode
(terminal). Therefore, the negative terminal is the source of electrons flow through an external
load circuit such as a lamp to the positive terminal allowing the current to flow from the positive
to the negative. In the case of connecting to the external load, the redox interaction will convert
high-energy reactants to lower-energy products, hence, the free-energy difference will transfer to

the external load circuit in the form of electrical energy [3].

Il. Resistor (R): is two terminals passive electrical component that represents the electrical
resistance as a circuit member. It is used in the electronic and electrical circuits to reduce current
flow from the positive to the negative and hence adjust the flow levels of the electrons. It is also
used as a voltage divider, bias active elements, gain controller, and terminate transmission lines,
among other uses. It has two common schematic symbols (Fig. 2a) when using it in the circuit
diagram. Resistors can have a fixed value which only changes slightly with high temperature,
long time, or high operating voltage; It can also have a variable value that can be used to adjust
current flow in the circuit such as in temperature (heat) sensing devices, position lighting,

humidity sensing, tunable amplifier or chemical activity. The electrical resistance unit is the

Ohm as in the symbol of Q. The ideal resistor behaved according to the relationship specified
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by Ohm's law which states that “the current through a conductor between two points is directly

proportional to the voltage across the two points™ as follow [4, 5]:

\
I R

V=1I.R Ohm's law triangle

Where V is the applied voltage, | is current flow in the circuit, and R is the resistance. The

equation interchangeability can be illustrated by a triangle shape above.

Resistors can be connected in series and parallel in the electronic circuit [6, 7]. In series-
connected as shown in Fig. 2b, the total resistance is the sum of their resistance values, the
current is the same across each resistor and voltage is the adding up across each resistor. While
in the parallel connection as shown in Fig. 2c, the total resistance is the reciprocal of the sum of
the reciprocals of the individual resistors, the current adds up and voltage is the same across each

resistor. Table 1 illustrates the features of both series and parallel resistors connection.

The Power dissipation by the resistor is calculated as P = IV, hence can be derivative from
Ohm’s law to become P = I?R or P = V?/R, where V is the voltage across the resistor and
measured by Volts unit, | is the current passing through the same resistor and measured by
amper. This kind of power will convert to thermal energy (heat) which needs to dissipate by the

resistor's package or heat sink before the temperature rises dramatically.
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c)

a) b)
R R R R
_,M_ 1 2 3 n
AN AN ——AAN— - e —AAA—
g — Ri& Re Ry R,

Fig. 2: a) Resistor schematic symbols; b) series connection of the resistors; and c) parallel
connection of the resistors.

Table(1): Resistor series and parallel connection features.

Resistor series connection features Resistor parallel connection features
Rr=R{+R,+R;+————— 1 1 1 1 1
r=Ri+R;+R3+ +R, Lt r .1
Rr R, R, R3 R,
Ir=hL=hL=L=—-———~— =1, Ir=11+I,+I;+————— +1,
VT=V1+V2+V3+ ————— +Vn VT=V1=V2=V3+ _____ +Vn
R4 Rz Ra . I+
8_1:3\_' ke |— 2k | ek |_?> (‘F &2 Y- ¥
1v ‘ ‘ 2v ‘ ‘ Bv l = =
el e o 1 I I

In electronics, current-voltage which is called I-V characteristic curve is one of the main
graphical curves that could be utilized to define and describe the process and behavior of any
electronic component (resistors, diode), circuit (amplifiers), and devices (semiconductors, lasers
diodes and solar cells). So, the I-V curve can help students to understand the behavior of the
current and voltage combinations in the electronic circuit. Students can also learn from the -V

curve about determining the circuit operation.

For instance, the I-V characteristics of the electronic circuit [8] in Fig 3 a) illustrate the link
between the current passing through the resistor and the voltage across the same resistor. So,
with the implementation of Ohm’s electronic circuit and simulate it using Proteus 8 software, I-V

characteristic curves can be generated as shown in Fig. 3b) and students can learn the followings:
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e The current flow through the resistor is a function of the voltage across the same resistor and
it is clearly can demonstrate this visually in the linear characteristics curve on both |
(forward bias) and 111 (backward bias) regions.

e In the other words, based on Ohm’s law, the flowing current through the resistor is
increasing by increase the voltage across the resistor.

e Students can construct from the graph the linear relationship between the voltage and the
current (fitting line or slope; V/1) which represents the value of R while 1/R is the
relationship between the current and the voltage (inverse of the slope; I/V).

a) b)

DC_THRANSFER CURVE ANALX¥SIS

Current flow__ Ammeter 2,004

0.00— >

T- . v VF(V)
’E.m_ . 1, L ==

Fig. 3: a) Simple Ohm’s electronic circuit [8] and b) its I-V characteristic using Proteus 8
software.
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I11. Capacitors (C): is a passive component with two distinguished terminals (plats), one is
positive and another is negative, The main capacitors task is to store the electrical energy and
supplied to the circuit in the form of the electric field. It can also have a fixed and variable value
as shown in the common symbol in Fig. 4a. In contrast to the resistance, an ideal capacitor does
not suffer from energy dissipation, while in reality, actual capacitors suffer from a very low
energy dissipation. When the voltage from the battery is applied across the capacitor two
terminals, charges flow onto and from the plates and create an electrical potential difference

between the plates. Hence, an electric field develops through electron charge separation where a
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net positive charge accumulates around one plate and the net negative charge accumulates
around the second plate. An ideal capacitor is characterized by a constant capacitance (C) that
also measures the amount of electrical energy stored (or separated) for a given electric potential.
C which is measured in Farads defined as “the ratio of the positive or negative charge Q on each

conductor to the applied voltage V” as given below [9]:

C=0Q/V

It can be described as the ability of a body to hold an electric charge. Unlike the resistors,
using the schematic diagram in Fig. 4b, capacitors connected in series reveal that the total series
is smaller than any of its capacitors in the circuit because it is the reciprocal of the sum of the
reciprocals of the individual capacitors. The total capacitor charge is the same as every charge in
the circuit. So, the total voltage difference from end to end is the sum of the voltage for every
single capacitor. Whereas, the total capacitors connected in parallel as shown in the schematic
diagram (Fig. 4c) is the sum of their capacitances values which mean that each capacitor
contributes to the total capacitor value, while the charge is distributed among them by size and
each capacitor has the same applied voltage. Table 2 illustrate the features of both series and

parallel resistors connection

The energy that the capacitor can store is [10] ZlQV = %CV2

EI) b) C)

, c c, csens
/’ | — —] G _I& S A
y A —

Fixed Variable
Capacitor Capacitor

Fig. 4: a) Fixed and variable capacitors schematic symbols; b) capacitors series connection; and
c) capacitors parallel connection.
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Table (2): Capacitors series and parallel connection features.

Capacitors series connection features Capacitors parallel connection features
%=%+é+é+____+cin Cr=C,+C,+C3+————— +C,
Ier =1y =l =gz =————— Ier =Icy+ Iz +Icz3=———+I¢,
=lIcn Qcr =Qc1+Qc2+ Q3 +————— + Q¢
Qcr =Qc1 =02 =0z =————
= Qcn
Ver =Ve1+Vez + V3 +————— +Vel Var=Vear=Vez2=Vez +————— + Ve
nos ] ——° | % = f. 1 1
0.1pF 0.2pF 0.3uF I i l
e I B S
k Vg = 12v N l T T
P4 ,

IV. Diode (D): is an active electronic component with two asymmetric conductance terminals.
Idea diode has low resistance in one terminal that allows the current to pass forward, and high
resistance in the other terminal that prevents the current from passing backward.
A crystalline semiconductor diode [11] is the most commonly used type today with a positive
(p)-negative (n) junction as shown in Fig. 5a, where the empty circles on the left-side represent
the holes and the filled circles on the right side represent the electrons. The depletion layer
(region) causes by holes that recombined with free electrons (n-type, negative signs) and
electrons that recombined with free holes (p-type, positive signs). Such recombination originates
a p-type layer to be negatively charged and the n-type layer to be positively charged forming the
depletion region with a potential difference of about 0.7 V (separation between the p-type and n-
type materials). Due to this potential difference, a very small current will flow, and for this

reason, an external voltage supply such as a battery that should have a higher potential difference

-y B
{10
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can be used to increase the current flow. However, the diode diagram is shown in Fig. 5b
clarifies the p-n diode symbol with two terminals' names anode which is the positive, and
cathode which is negative. However, when the circuit is forward-biased by the applied voltage,
the current will flow from p-type towards n-type in the direction of the orange arrow. The diode
can also be designed to emit light and called a light-emitting diode (LED) as in Fig. 5c. The
main difference between the diode and LED is that the diode allows the current to pass through
only one direction and prevents it in the opposite direction while the LED works based upon the
electroluminance phenomenon where the semiconductor material emits light when electrons and
holes integrated under the influence of the applied voltage as in the LED in the TV remote

control and laser pointer.

b) c)

p-type NG n-type Anode I:&l Cathode
current >
anode b~ l cathode

Depletion Region

Fig. 5: a) P-N diode junction, b) diode schematic symbols; ¢) Light-emitting diode schematic
symbols.

When the diode is forward biased in the circuit such as in Fig. 6 a), by means of anode positive
to the cathode, a forward current passes through the diode and operates in the top right quadrant
of its I-V characteristics curves shown in Fig. 6 b) [8]. By simulating the circuit in fig. 6 a) using
Proteus 8 software simulation, we plot the 1-V characteristic and students can learn from this

curve the followings:

e Compared to the I-V linear curve for resistor, diode I-V characteristic curve is nonlinear

behavior on both I (forward bias) and 111 (backward bias) regions.
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e Incase of the diode is forward biased, the forward current will not change from zero till the
applied voltage exceeds the 0.7V of the internal barrier, after that the current will increases
dramatically with a distinctly small increase in the applied voltage forming a straight-line
upward with fitting line intersect the x-axis at 0.7V (the “knee” point on the right side of
Fig. 6b)[11].

e On the other side, in the case of the diode is backword (reversed) biased, the diode blocks
the current (1=0) until the applied voltage exceeds the breakdown voltage which is -0.7V, the
reverse current also increases rapidly forming straight-line downward in the lower left
quadrant (shaded as a grey).

e This reverse breakdown voltage point is utilized for good effect with Zener diodes [11].

a) b)
Cu rrent fIOW Ammeter DC TRANSFER CURVE ANALYSIS
30.0
|F(A) Forward
I 2.0 Tl Characteristics
_L I < CIrCUIt 8.0 Breakdowm
-_ = Resistance Voltage
: Vv V) %" .00
1+ r’_D'_ 1o Knee
D . ! Voltage
" l = Diode gl Reverse n 1w
_WIE haracteristics L VE(V)
pr— — =y -2.00 0.00 B 7,00

Fig. 6: a) Simple diode-based electronic circuit [8] and b) its I-V characteristic using Proteus 8
software.

V. Transistor (T,):is asemiconductor active device with three terminals named
Base, Collector, and Emitter to connect with the external circuit. The Tr can be placed in the
electronic circuit depends on the application, it works as a switch, amplifier, and power
controller. It is composed of semiconductor material ( silicon, germanium, and some other

semiconductor materials ) usually with at least three terminals (Base, Collector, and Emitter) for

connection to an external circuit. Transistors can be NPN as shown symbol in Fig. 7a or PNP in
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Fig. 7b. For instance, Tr works as a switch by controlling the output voltage or current between
the collector and emitter terminals via control the small voltage or current at the base terminal
(that is, flowing between the Base and the Emitter) [12]. Likewise, due to the controlled output
voltage or current is higher than the input voltage or current, hence produce a stronger output
signal. The Tr works here as a signal amplifier and this property is called again which is
proportional between the high output signal to the weak input signal as shown in Fig. 7c [13].
For example, in this circuit, a microphone transferred the vocal sounds into an electrical signal
which can be amplified using a transistor in some useful way and hence feedback to a
loudspeaker, which would replicate the tones originally picked up by the microphone. From this

circuit, students can learn:

e How to build a car and mobile audio stereo amplifier.

e They also can learn how to control the gain value which is the division of resistor value
between Base and Collector (1.2k€Q) over resistor between Base and Emitter (220€2) which
gives a gain of 5.45.

Alternatively, the transistor can be used as an electrically controlled switch in the circuit to turn

the current on or off where the amount of current is determined by other circuit elements. For

a field-effect transistor (FET) in Fig. 7d, which is a type of transistor that uses the electric field to

control the current flow, has three terminals which are labelled gate, source, and drain. likewise

NPN and PNP terminology, FETs can be also N-channel and P channel to control the current

flow by the application of a voltage to the gate, which in turn alters the conductivity between the

drain and source. However, transistors have developed electronics generations and

revolutionized smaller and cheaper devices such as computers, radios and calculators, among

- _‘."’D :; | = .»
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other things. Today, many Tr can found instilled in integrated circuits or could also be packaged

individually.
a) b)

Drain Drain

c q Gate

B B

E C

Source Source
N Channel P Channel

Fig. 7: @) NPN transistor schematic symbols (arrow towards outside); b) PNP transistor
schematic symbols (arrow towards inside); c) audio amplifier using the transistor [13] and d) N
and P-channel FET.

Figure 8 shows the simulation results using Proteus 8 software for output characteristics for

common PNP and NPN configuration.

a) b)
le DC_TRANSFER CURVE ANALYSIS DC_TRANSFER CURVE aNALYSIS
(mA) |40 - Acfive Region e & Actjve Region <+—
i IE=2mA (mA) | 29,5 R IB=120pp
0 oOtoau—T——
2. oa IE=T.5mA ([ = E ] B=100uAN
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=t Cuft-off Region ]
o 5. B0mEE B=20uA
3
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Fig. 8: Output results characterization of a) PNP configuration; b) NPN configuration using
Proteus 8 software.

From these two figures, students can learn from these figures the followings:

e For PNP transistors, the curve (Fig. 8 a) is plotted between the output current (Ic) and input

voltage (Vgc) for different input Emitter current (Ig) values (0-2.5mA).
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For NPN transistors, the curve (Fig. 8 b) is plotted between the output current (I¢) and output
voltage (Vcg) for different input Base current (Ig) values (0-120uA).

Both transitions output characteristics curves have three regions of interest stated as an active
or operation region, cut-off region when the Tr acts as an ‘OFF’ switch, and saturation region
when the Tr acts as an ‘ON’ switch.

In the Cut-off region, both the Base Emitter junction and Collector Base junction are reverse
biased (Vcc=Vec for PNP and Vcc=Vce for NPN; because 1.=0), while in the saturation area,
both the Base Emitter junction and Collector Base junctions are forward biased (Vcc=IcXR(;
because Vgc and Vce=0 for PNP and NPN respectively).

Whereas in the active region, the Base Emitter junction is connected in the forward-biased
whereas the collector-base junction is connected in the reverse-biased (Vcc=IcxR +Vpgc for

PNP and Vcc=IlcxXR+Vee for NPN) [14].

More information about the open/closed transistor switching characteristics is explained in table

3.

Student can build up their practice transistor switching as shown in Fig. 9. In this figure at the

cut-off region, the transistor is off because the input base current (Ig) and output collector current

(Ic) are zero. This means that the maximum voltage across the collector and the emitter are Vcc

as the current is not passing through the device due to the large depletion layer. Therefore, the

transistor is switched “fully-off”. While in Fig. 9 b) at the saturation region, the transistor is

biased with the maximum value of lg, which results in a maximum lc. This means that the

collector-emitter voltage is dropped to a minimum and hence a maximum current passing

through the transistor because the depletion layer is as small as possible. Therefore, the transistor

is switched “fully-on”.

-y B
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Fig. 9: a) Cut-off Characteristics; b) Saturation characteristics [14].

Table (3): The characteristics differential between open and closed switching transistors.

Cut-off Characteristics (open switch)

Saturation characteristics (closed switch)

The Base is at 0OV

The input and Base are connected to Vcc

Base-Emitter voltage Vge < 0.7V.

Base-Emitter voltage Vge > 0.7V

Base-Emitter junction is reverse biased

Base-Emitter junction is forward biased

Base-Collector junction is reverse biased.

Base-Collector junction is forward biased

The transistor is OFF in this region (Cut-off
region)

The transistor is ON in this region

The Collector current flows is zero (Ic = 0)

Max Collector current flows (Ic = Vcc/Ry)

Vout = Vce = Ve =71"

Vout = Vce = 70" (ideal saturation)

Transistor operates as an “open switch”

Transistor operates as a “closed switch”

V1. Integrated circuit (IC): ICs are mainly taught to a higher level at the university level and
also are widely used in student graduate projects and postgraduate research studies. It is a set

of active components (e.g., transistors and diodes) and passive components

(e.g., capacitors and resistors) with multi-terminals that fabricated as a single flat chip, or

a microchip that build upon a thin substrate of semiconductor material that is normally silicon by
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using a lithography technique. The integration of large numbers of these electronic
components into a very small chip results in circuits that are orders of magnitude smaller, faster,
and less expensive than those constructed of discrete electronic components. Today, ICs lead to
the revelation of the electronics world and developed the generation of mobile phones,
computers, TVs, and other digital home devices which are now inextricable in modern societies.
ICs can be either Transistor—transistor logic (TTL) [15] or metal oxide semiconductor (MOS)
[16] integrated circuits. 1Cs can be either analog or digital circuits. Analog, or linear, circuits
usually utilise only a few electronic components. Generally, analog ICs circuits are used as a
signal generator as shown in Fig. 10 a) and Fig. 10 b) of the NE556 schematic symbol and the
circuit diagram of the dual signal generator. By implementation and simulating the circuit in fig.

10 a), a student here can learn the followings:

e How to operate the single or dual signal generator to generate a square pulse.

e Practices the electronics components and IC connections as well as supplying the right value
of the voltage to the circuit.

e Calculate the signal generated by the 1C556 using the following equation. Here we use
R1=R,= R3=10KQ and C=0.1uF, hence generating a pulse period of 1.91 ms (as shown in
Fig. 10 e) which corresponding to the frequency of 523 Hz compared to 2.08 ms which is
corresponding to the frequency of 480 Hz (with a percent error of ~8%) based on the
calculation from the equation below:

t = 0.693x3RxC; = 0.693 (3x10x103)x0.1x10° = 2.08 ms.

ICs are also broadly used as an operational amplifier (op-amp) as shown in Fig. 10 c) and d) for
the 1C741 schematic symbol and the circuit diagram of the general audio amplifier. The op-amp

is a common IC that is used for increasing the size of a signal. Inside the op-amp, there is a large

s AT
{10} —
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number of transistors, several resistors, and a few capacitors. A typical op-amp has an inverting
(pin 2) and non-inverting (pin 3) inputs (Fig. 10 c), two DC power supply connections (positive,
pin 4 and negative, pin 4), an output terminal (pin 6), and a few other specialized connections for
fine-tuning the performance. After implementing and simulating this circuit using Proteus 8

software, a student here can learn the followings:

e How to operate the op-amp by amplified and invert the input signal when it is connected to
pin 2, whereas can only amplify (without inverting the input signal) when it connected to pin
3.

e Calculate the amplifier value (gain) from the simulation software output figure as shown in
Fig. 10 f) by measure the peak to peak amplitude which is about 9.98 and compared with the
theoretical calculation by dividing R2/R; (R2=100 KQ and R3=10 KQ) which is equal to 10
(with a percent error of ~0.2% from simulation result), this means the output electrical signal
is 10 times higher than the input signal which is 1V.

Moreover, analog ICs circuits can be used as environmental sensors for collecting data and

monitoring the environment such as the temperature and pressure sensors.
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Fig. 10: a) schematic symbol, b) the circuit diagram of the NE556 dual signal generator; c)
schematic symbol, d) the circuit diagram of an op-amp based on IC741, e) the generated signal
from 1C556 using Proteus 8 software, and f) output amplified signal from Proteus 8 software.

On the other hand, a digital circuit is designed to work with specific voltages values known as
a binary circuit. It was designed with quantities of 1 and 0 representing on and off or like true
and false respectively in the form of logic gates as shown in Fig 11 which shows the schematic
symbol that simulates using Proteus software, truth table, and ICs circuit of the different logic
gate. Different gates have been simulated in Fig. 11 which explains the output from each gate at
the different input levels. In general, these gates are constructed using electronic switches such as
transistors, diodes. It is used in microcontrollers and microprocessors for embedded system
applications, and electronic project circuits. Therefore, these basic elements called gates are

combined in the design of ICs and represent the backbone of digital computers, TVs, and modern
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electronic devices [17, 18]. The logic gates, in general, have three terminals, two for inputs and
one for output (except the NOT gate that has only one input and one output) are categorized into
seven: NOT, AND, OR, NOR, XOR, NAND, and XNOR. These logic gates, their symbols, and

truth tables are illustrated below.
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Fig. 11: Schematic symbol, truth table, and ICs circuit [19] of the digital logic gate.
NOT Gate: This only the gat that has one input and one output. The output of this gate is the

reverse of the input; therefore, it operates as an inverter of the input. For example, in the case of
the input signal is 1(true), the output from this gat is 0 (false) and vice versa.

AND Gate: This gate has two inputs and one output. The output of this gate is 1 (true) only
when all the inputs are 1. Whereas, the output is 0 when one or both inputs are 0 (false).

OR Gate: The output of the OR gate is 1 when one or both inputs are 1 whereas the output is 0
when both inputs are 0.

NAND Gate: This gate is the combination of the AND and NOT gates, employing AND gate
followed by NOT gate. If the two inputs of this gate are 1, then the output of the gate will be 0,

where the output is 1 when one of the inputs is 0. So, it is exactly the reverse of the AND gate.
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NOR Gate: The NOR gate carries out the principle operation of the OR gate followed by the
NOT gate (combining the OR and NOT gates). When any one of the inputs of this gate is 1, then
the output will be 0. It is exactly the reverse of the OR gate.

Exclusive-OR Gate (XOR): The XOR gate performs based on the operation of the OR gate. If
any of the two inputs is 1, then the output from this gate is 1. Whereas the output is 0 when both
inputs are either 1 or 0.

Exclusive-NOR Gate (XNOR): XNOR gate performs based on the operation of NOR gate. The
output from this gate is 1 when both inputs are either 1 or 0. Whereas the output is 0 when the

two inputs are different.

VII. Microprocessors circuits are the most complex integrated circuits that contained billions
of transistors configured into thousands of individual digital circuits, each one performing a
specific logic function [20]. Teaching the principle of the microprocessors to undergraduate and
postgraduate students is important to expand their knowledge about using this device in a
different practice setup and devices. So, the students can widen their knowledge about the
concepts and architecture of this device and also learn how to drive and communicate with the
electronic device through complete assembly language programs (software). The microprocessor
is built completely from the logic gates in Fig. 11 which are synchronized to each other. So, the
microprocessors model includes many components such as registers, memory the central
processing unit (CPU) of a computer, and some other piece of electronic equipment. Figure 12 a
and b shows the picture and schematic symbol of the 80C51 microprocessors which have 4

parallel input ports from P, to P3, and each port uses 8 pins.

This device can be programmed to work as time-division multiplexing for communicating many

data users within nano-second (part of billions) time [21]. Normally, the 8051 microcontrollers

{10} —

Arab Researcher iD



https://www.britannica.com/technology/microprocessor
https://www.britannica.com/technology/central-processing-unit
https://www.britannica.com/technology/central-processing-unit
https://www.britannica.com/technology/microprocessor

ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021

are widely used in touch screens of media players, gaming devices, and cell phones; medical
devices such as handy heart rate and blood pressure; in hybrid motor vehicles automobiles; and

in energy management of calculating energy consumption applications.
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Fig. 12: a) and b) showing the picture and schematic symbol of the 80C51 microprocessors.

VIII. Arduino: is a built-in open-source electronics platform consisting of easy-to-use
hardware equipment and software programs. This item is designed and manufactured as
single-board microcontrollers (microcontroller kits) for supporting a diverse group of
professional students in building digital devices for different applications. It is also aimed at
people who want to use programmable-electronic hardware without needing to investigate
deeply into how a microcontroller operates. This platform is increasingly used in mechanical
engineering programs. Arduino boards are designed based on the use of a set
of microprocessors and controllers as shown in Fig. 13 a and b for ATmega microcontroller 328P
and 2560 respectively. Both are equipped with a variety of analog and digital input/output (1/0)
pins as shown in Fig. 13c for the ATmega microcontroller 328P board layout that may be
interfaced to different expansion boards and other circuits, more details about the Aurdino board,
block and circuit diagrams are available in [22,23] as well as in the data sheets and manual user.
The Arduino includes all of the software and hardware needed to be powered and programmed

through Universal Serial Bus (USB), and all of its inputs and outputs are brought out on
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connectors running on two edges. On the Arduino Uno, digital I/O pins are given the numbers 0
to 13 (see figure 13), and within the Arduino software, any reference to 5, for example, will be a
reference to digital pin 5. The boards have a feature called serial communications interfaces that
includes micro USB for communication through computer and loading software programs to
drive the device based on the application. The board has also designed supplied with 5V DC
through the USB connection or also could be through the Vin pin. Microcontrollers can be
programmed using C++ programming languages. The Arduino project, therefore, offers a control
line tool as an integrated development environment device. It has several facilities for
communicating with another electronic device such as with another Arduino board, computer,
sensors, microcontrollers, the communication between Arduino and other devices can be done
via the TTL (5V) serial communication or through USB serial communication that appears as a
virtual com port to software on the computer. The transmitter (Tx) and receiver (RX) LEDs on

the board will flash when data is being transmitted via the USB connection to the computer.

The Arduino UNO is designed for students, programmers, designers, beginners, and hobbyists. It
is relatively inexpensive, simple, open-source, and extensible hardware, open-source and
extensible software, as well as that, can run on many operating systems (Windows, Macintosh
OSX, and Linux). Therefore, this board became an ideal, entry-level board for student projects
who are new to developing on the Arduino platform as well as for the postgraduate and
researchers for rapid prototyping. In addition, students can expand their knowledge with Arduino
by practices the construction of low-cost scientific electronic circuits and devices, to explain the
principles of electronics and physics, or to begin with programming and robotics. For instance, it
can demonstrate the basics of sensors and actuators as well as a perfect introduction to electronics
and coding. The Arduino board started recently adapted with new electronic demands and

{10}—~
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challenges, showing its offer from simple 8-bit boards to products for Internet-of-things
(1oT) applications, wearable, 3D printing, and embedded environments [24-27]. Another
example, designers and architects are able now to build interactive musical instruments based on
the Arduino board such as laser harp. Moreover, the Arduino project features are wireless control,
automation, motors control, robots arm and cars, Radar, range measurer, computer numerically
controlled (CNC) foam cutting machine, RC airplane, LEDs matrix scrolling text, and thousands
of different projects and applications. For instance, Fig. 14 a and b show LED matrix scrolling
text Arduino and the robot car wireless control projects respectively. Further to the wide
applications of such robotic cars in the environment based on 10T, it has also become hobbies of

middle and high school students, who design and operate them in clubs and scientific societies.

For the novel COVID19 pandemic battle, the Arduino board helped the society in this fighting
through developed new devices such as automatic sanitization machine, contactless temperature
screening, and cough detection system [28, 29] to distinguish between the noise and cough

sound, hence detect the Coronavirus suspect by machine learning techniques.

a)

“Test"”
Led 13

ARDUINO
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Fig.13: Arduino board based on ATmega microcontroller, a) 328P, b) 2560 and ¢) ATmega
microcontroller 328P board layout [22,23].

b)
- HC-05 Bluetooth
-NRF24L01
-HC-12

Fig. 14: (a): LED Matrices control system through a smartphone, (b) Robot car wireless with
three different control methods HC-05 Bluetooth module, the NRF24L01 transceiver module, and
the HC-12 long-range wireless module [24-27].

IX. Raspberry Pi: is a compact and small single computer board that offers endless
opportunities, particularly for promoting teaching the concepts of the basic computer for
undergraduate and postgraduate students. It is a high speed, connectivity, and simply connected
through the 10T into your workplace (laptop, mouse, keyboard, power supply), robotic and even
TV, further to make complex computer-controlled systems, and, hence providing various
functionalities. Because of the low cost and portability of this device, it is now used extensively
by students in their final year projects, research projects, and many other applications such as

robotic, communication, and weather monitoring. Moreover, there are also add-on boards
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available to enable other uses, such as camera, liquid-crystal display (LCD) screen modules,
media players, education to gaming, 10T monitoring integration working conditions, work
productivity, and other many ranges of applications. Raspberry has also developed through the
years and all models at the moment contains featured of Broadcom system on a chip with an
integrated Random-Access Memory (RAM)-compatible central processing unit (CPU) and on-
chip graphics processing unit (GPU) as shown in Fig. 15. It has up to 1.5 GHz process speed and
2 GB RAM [30]. The boards also have 1-5 USB ports, HDMI for video output, and tip-ring
audio output as well as Wi-Fi and Bluetooth. Therefore, Pi is an excellent candidate for wired
and wireless data, audio and video communication systems as well as for environmental sensing

applications.

GPIO Pinout Diagram
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Fig. 15: Raspberry board layout [30].
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3. Conclusions:

Within the hard situation similar to the COVID-19, students believe that they do not have the
capacity to carry out electronic devices and projects themselves and that their studies are not
sufficient to receive such skills, but it is believed that what has been reviewed above will help
that students to have the capabilities and skills to localize and work independently with such
techniques. Proteus 8 simulation software offered a solution for online laboratory learning in the
absence of the physical laboratory due to the national lockdown and social distance. Proteus
simulation results are very good in agreement with the theoretical calculations for all the
electronic circuits were simulated using this software. It is more important for the teacher in the
online class and future normal classroom to conduct an existed and new experiment with the
students and request the implementation of projects with open specifications that leave the
freedom for students to choose what they want to do. This will expand the practical design and
implantation skill, hence, expand the knowledge of the students which leads them to build up
their projects that can be connected with 10T for future applications. Furthermore, this study will
give an opportunity for hard-working students interested in studying and learning to innovate,
research and gain experience while at the same time a great challenge for students who are not

properly exploited. The general goal of students will always be the attention to study, education,

and the desire for a distinctive and good achievement.
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List of Abbreviations.

1 AC Alternating current

2 CNC computer numerically controlled
3 CPU central processing unit

4 DC Direct current

5 FET field-effect transistor

6 GPU graphics processing unit

7 IC Integrated circuit

8 1/0 analogue input/output

9 loT Internet-of-things

10 LCD liquid-crystal display

11 LED light-emitting diode

12 MOS Metal oxide semiconductor
13 op-amp operational amplifier

14 RAM Random-Access Memory
15 TTL Transistor—transistor logic
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Abstract

Hypertension is one of the most health problems in the world. People who have hypertension are
at high risk of other diseases. This study was conducted to identify distribution of hypertension
among patients who attended to 48 Hospital during 2019.

A cross-sectional study was conducted and collected the data of all patients diagnosed with
hypertension during the year 2019 as registered by 48 medical compound. The study area has
electronic information system where is data collected and filled by physician or specialist in
different medical departments and outpatient clinics. The data  in excel sheet contain
information's about the disease including: age, sex and complications and laboratory tests lipid
profile for each patient.

Hospital registration system indicated the admission of total number of patients with
hypertensive was 2225 during that year .Chi square and fisher test analysis showed that the most
patients with hypertension were with age group above 60 year (50%), residence in Sana'a 88.4%
.Females under age 60 years (62%), males above age 60 years (56.9%) and hypertension was
significant with age with p-value 00.001.Hypertensive heart diseases patients without heart
failure (82.7%) most them : (83%) above age 40 years , females (84.7%) .The most
complication of hypertension were heart disease (82%), renal disease (5.9%) , heart failure
(5.1%) and stroke (3.2%). In future the researchers need study more about hypertension risk
factors such as efforts should be put on more studies about epidemiological distribution of the
disease in our community.

Keywords: epidemiology, characteristics, hypertensive, distribution, Sana'a, Yemen.
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1. INTRODUCTION

Hypertension is a major public health problem in the world and a leading cause of heart
diseases , renal diseases , stroke , diabetic mellitus, death , disability and other diseases
globally[ 1 ]approximately 20% of the world’s adults are estimated to have hypertension, when
hypertension is defined as blood pressure in excess of 140/90 mm Hg , force of the blood against
artery walls whereas heart failure means that heart can't keep up with its workload, heart failure
is insufficient in cardiac output when heart is unable to pump sufficiently to maintain blood flow
to meet the body tissues. The prevalence markedly increases in patients older than 60 years. one
billion people have hypertension , tow-third are in developing countries and may be increase to
1.56 billion adults will be living with hypertension by 2025, hypertension kills nearly 8 million
people every year , worldwide and nearly 1.5 million people each year in the South- East Asia
region, approximately one- third of the adult population in the SEA region has blood pressure
[2].1t is estimated that about 17 million deaths occur worldwide because of cardiovascular
diseases every year , of which complications of hypertension alone accounts for 9.4 million
deaths [3].As per World Health Organization report, about 40% of people aged more than 25
years had hypertension [4].

Most people with hypertension have no symptoms at all; this is why it is known as the
“silent killer”. Sometimes hypertension causes symptoms such as headache, shortness of breath,
dizziness, chest pain, palpitations of the heart and nose bleeds, but not always[5,6]. Hypertension
may be primary, which may develop as a result of environmental or genetic causes, or secondary,
which has multiple etiologies, including renal, vascular, and endocrine causes. Primary or
essential hypertension accounts for 90-95% of adult cases, and a small percentage of patients (2-
10%) have a secondary cause [7]. Hypertensive emergencies are most often precipitated by

inadequate medication or poor compliance. Risk factors for hypertension such as a sedentary

{10}—~

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021
lifestyle, obesity, consumption of fatty foods and resultant dyslipidemia are highly prevalent in
the population and these factors contribute to the epidemic [8, 9,10].

Problem statement
In most developing countries including, Yemen diabetes and cardiovascular diseases in concert
with other non-communicable diseases have not been addressed under specific control programs

such as those that exist for several infectious and communicable diseases.

In Yemen, population are homogenous and no ethnically uniform. Additionally, the country
characterized by a highly traditional lifestyle, the capital, Sana’a, is located at an altitude of 2300
m (7500 ft) in the highlands, one of the highest capital cities in the world. The absence of
railways and the poor road transportation system make communications with the coastal plains
difficult.

Information regarding prevalence, risk factors awareness, treatment and control rates of
hypertension in Yemen is limited to the capital area.Yemen is experiencing urbanization and
modernization which cause changes in diet and physical activity particularly in the cities
including Sana‘a city. Furthermore, like many other developing countries, and as a result of
increased longevity and improvement in the standard of living as well as the influence of the
western lifestyle such as cigarette smoking and alcohol consumption and chewing khat have
assumed a major public health dilemma.In addition, and above living style in Yemen in general
and Sana’a city in particular became very stressing as a result of the current conflict which been
taken place several years ago.

Rational

our knowledge about epidemiology and characteristic of Yemeni patients are poor as result of
scanty information about non-communicable diseases and defective national health information

system. In view of the burden of inter world communicable diseases highlighted above there is
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need to have a systematic nation-wide data to determine the magnitude of the problem of non-
communicable non- communicable diseases.
Therefore, the findings from this study will be used to increase the scientific knowledge base to
the scientific world. Also we hope that this new data will high light this problem and help
discoing makers in the county allocate more budget in the diagnoses screening and treatment of

this disease

makers and practiced people about the characteristic of Yemeni hypertensive patients to reduce

the incidence to implants programs that could be prevent the modified risk factors

The findings from this study will be used to increase the scientific knowledge base to the
scientific world. The findings may further help to guide policy markers (Ministry of health and
social welfare) with the aim of planning interventions to improve patient compliance to
antihypertensive therapy to reduce the impact of hypertension and its complications and improve
the quality of life of the patients and the health cost burden.

2.0: OBJECTIVES OF THE STUDY

2.1: GENERAL OBJECTIVE

To identify the epidemiology and characteristicsof Yemeni Hypertensive patients

(Hypertensive patients in 48 hospitals at 2019)

2.2: SPECIFIC OBJECTIVES

1. determine the prevalence and determinants of hypertension

N

to identify relationship between hypertension and sex

w

to identify relationship between hypertension and age

4. To give a suggestion how changes the modified factors
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3. Methodology

a) Study design

Prevalence cross sectional analytical study.

b) Study area
This study was carried out based on data as registered by 48model medical compound its consist
of two hospitals 48 hospital for males and Yamani Chinese for mothers and Childs which is
located in Sana'a City, it's a governmental, referral and educational hospital receives patients

from all governorates of Yemen.

c)  Sampling method and size
collected the data of all patients diagnosed with hypertension during the year 2019 as registered

by 48 medical compound.

d)  Study instruments

the study area has electronic information system which is data collected from this information
filled by physician or specialist in deferent medical department and outpatient clinic but
unfortunately the components of the data were not completely filled. The electronic system
present data in excel sheet contain information's about the disease including: name , diagnosis ,

age, sex, marital status, lipid profiles and hypertension category for each patient

e) Inclusion criteria:

All patients from all governorates diagnosed with hypertension and attended 48 Hospital during
2019.

f) Exclusion criteria:

Non-Yemeni patients diagnosed with hypertension during the year 2019

Dependent and Independent variables —
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- Dependent variable: hypertension.

- Independent variables: Socio-demographic characteristics of the patients including age, sex,

marital status and place of residence and hypertension diseases categories.

Variable definition

e Socio-demographic status

Age was classified to the following three categories: -

less than40 years

from 40 to 60

more than 60 years

e Sex: Males and Females.
e hypertension disease categories:
9) Statistical analysis
The data were analyzed using SPSS 20 application. Statistical explanation were made as the

following:

o Frequency (%) to describe the qualitative variables, and mean and standard deviation to
describe the quantitative variables.

o Chi-square and Fisher test were used to show the significant of association between
socio-demographic factors, complications at level of significance (0.05) and 95% confidence

interval
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4. Results

The aim of this study is to identify the distribution of hypertension among patients attended the
48 Hospital during 2019. Hospital registration system indicated the admission of total number of
patients with hypertension was 2225at 2019.

I. Socio-demographic characteristics of registered patients

The mean age of the patients was 54.5 years with standard deviation of 5.93 years. Ages ranged
from 21 years to 96 years. About half of the patients (1113) which represent 50.0% of all patients

were in the age group of >60 years, followed by 996 patients (44.8%) in the age group of 40-60
years, then 116 patients in the age group of less than 40.

Table(1): Socio-demographic characteristics of the patients (n- number of patients )=2225) (48
hospital, 2019)

Mean (SD) Freq. %
standard
division
Age (year) 54.5(5.93)
age groups (year)

<40 116 5.2%

40-60 996 44.8%

>60 1113 50.0%

Sex

Male 1062 47.7%

Female 1163 52.3%

City

Thamar 130 8.5%

Hajjah 5 0.2%

Amran 9 0.4%

Abian 3 0.1%

Al Baida'a 5 0.2%

Taiz 16 0.7%
Sana'a 1967 88.4%

Sadah 3 0.1%

Rimah 14 0.6%

Marib 2 0.1%

Al Mahwit 6 0.3%

Jahj 2 0.1%

Ibb 63 2.8%
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The number of female patients were nearly the same as male patients. The females were 1163
(52.3%)and males 1062 (52.3%)and the ratio was 1.1:1 respectively.
Sana'a Governorate were the most governorate patients come from with a number of 1967

patients (88.4%), followed by Thamar with 130 patients (8.5%), and Ibb with 63 patients (2.8%).

I mal=
= female

Figure (1): Distribution of hypertension according to Gender

state

M sana

H thamar
Oibk

M amran
[ albaidha
[} hajia

= 1ahj

O marvwait
= raimah
W marib
O sadsh
Ctaiz

Figure (2): Distribution of hypertension according to Governorate
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age grouop
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Figure (3): Distribution of hypertension according to age group

Table (2) show that the females are more affected by hypertension than males among age groups
less than 60 years, (< 40 year (62.1%) and 40-60 year (61.4%)) but the males are more affected

among age more than 60 year 56.9%. This difference is statistically significant (p-value <0.001).

Table (2): Distribution of sex of hypertensive patients by age groups (48 hospitals, 2019)

Male Female p-value
age (year) Freq. % Freq. %
<40 44 37.9% 72 62.1% 0.001
40-60 385 38.7% 611 61.3%
>60 633 56.9% 480 43.1%

ARD2Yj
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ii. Hypertension categories:

The majority of 1839 patients (82.7%) were with hypertensive heart disease without (congestive)
heart failure followed by 132 patients (5.9%) with hypertensive renal disease with renal failure
than 113patients (5.1) with hypertensive heart disease with (congestive) heart failure.Table (4 )
shows that 71 patients (3.2%) had Stroke, not specified as hemorrhage or infarction , 29 (1.3%)
with hypertensive renal disease without renal failure , 19 (0.9%) with hypertensive heart and
renal disease(unspecified) , 13(0.6%) with Hypertensive heart and renal disease with
(congestive) heart failure , 5 patients (0.2%) with hypertensive heart and renal disease with renal
failure , 2 (0.1%) with hypertensive encephalopathy and 2 (0.2%) with hypertension secondary to

other renal disorders.

Table(3): Hypertension categories (n=2225) (48 hospital, 2019)

Category Freq. %
Hypertensive heart disease with (congestive) heart failure 113 5.1
Hypertensive heart disease without (congestive) heart 1839 82.7
failure

Stroke, not specified as hemorrhage or infarction 71 3.2
Hypertensive heart and renal disease with renal failure 5 2
Hypertensive renal disease with renal failure 132 5.9
Hypertensive heart and renal disease, unspecified 19 9
Hypertensive renal disease without renal failure 29 1.3
Hypertensive heart and renal disease with (congestive) 13 .6

heart failure

Hypertensive encephalopathy 2 1

Hypertension secondary to other renal disorders 2 1
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disease

H'fr{:ertensive heart disease

W with (congestive) heart
failure
Hypertensive heart disease

B without {congestive) heart
failure

o Stroke, not specified as
haemarrhage or infarction
Hypertensive heart and

W renal disease with renal
failure

| Hypertensive renal disease
with renal failure

[~ Hypertensive heart and
renal disease, unspecified

m Hypertensive renal disease
without renal failure

Hypertensive heart and

renal disease with

{congestive) heart failure

Hypertensive

encephalopathy

Hypertension secondary to

other renal disorders

Figure(4): Distribution of hypertension categories
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Table(4): Distribution of Hypertension categories by age groups (48 hospital, 2019)

Age group
Category <40 40-60 >60
Freq. % Freq. % Freq. %
Hypertension secondary to other 0 0% 1 0.1% 1 0.09
renal disorders
Hypertensive encephalopathy 0 0% 1 0.1% 1 0.09
Hypertensive heart and renal 0 0% 3 0.3% 9 0.8
disease with (congestive) heart
failure
Hypertensive heart and renal 0 0% 1 0.1% 4 0.4
disease with renal failure
Hypertensive heart and renal 3 2.6% 14 1.4% 2 0.2
disease, unspecified
Hypertensive heart disease with 2 1.7% 54 5.4% 57 5.1%
(congestive) heart failure
Hypertensive heart disease 82 70.7% 827 83% 930 83.6%
without (congestive) heart failure
Hypertensive renal disease with 18 15.5% 49 4.9% 65 5.8%
renal failure
Hypertensive renal disease 2 1.7% 16 1.6% 11 1%
without renal failure
Stroke, not specified as 9 7.8% 30 3% 32 2.9%
hemorrhage or infarction
Total 116 100% 996 100% 1113  100%

Majority of patients in age group < 40 year were 82 (70.7%) with hypertensive heart disease
without (congestive) heart failure , 18 patients (15.5%) with hypertensive renal disease with
renal failure , 9 patients (7.8%) with Stroke, not specified as hemorrhage or infarction. Majority
of patients in age group 40-60 year were 827 (83%) with hypertensive heart disease without
(congestive) heart failure , 54 (5.4%) with hypertensive heart disease with (congestive) heart
failure and 49 patients (4.9%) with hypertensive renal disease with renal failure.Majority of
patients in age group> 60 year were 930(83.6%) with hypertensive heart disease without
(congestive) heart failure , 65(5.8%) with hypertensive renal disease with renal failure and 57

patients (5.1%) with hypertensive heart disease with (congestive) heart failure.
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Table(5): distribution of Hypertension categories by gender (48 hospitals, 2019)

Sex
Category Male Female
Freq. % Freqg. %
Hypertensive heart disease with (congestive) 59 5.6% 54 4.6%
heart failure

Hypertensive heart disease without (congestive) 854 80.4% 985 84.7%
heart failure

Stroke, not specified as hemorrhage or infarction 52 4.9% 19 1.6%

Hypertensive heart and renal disease with renal 5 0.5% 0 0
failure

Hypertensive renal disease with renal failure 65 6.1% 67 5.8%
Hypertensive heart and renal disease, unspecified 8 0.7% 11 0.9%
Hypertensive renal disease without renal failure 11 1% 18 1.5%
Hypertensive heart and renal disease with 6 0.6% 7 0.6%
(congestive) heart failure

Hypertensive encephalopathy 2 0.2% 0 0
Hypertension secondary to other renal disorders 0 0% 2 0.2%
Total 1062 100% 1163 100%

Gender distribution among the different hypertension categories were nearly the same.
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Table (6): distribution of Hypertension categories by material status (48 hospitals, 2019)

Category Married single Divorced
Freq. % Freg. % Freg. %

Hypertensive heart disease with 113 51% 0 0 0 0
(congestive) heart failure
Hypertensive heart disease without 1800 82.7% 30 79% 9 90%
(congestive) heart failure
Stroke, not specified as hemorrhage or 64 2.9% 7 18.4% 0 0
infarction
Hypertensive heart and renal disease 5 0.2% 0 0 0 0
with renal failure
Hypertensive renal disease with renal 132 6.1% 0 0 0 0
failure
Hypertensive heart and renal disease, 18 0.8% 0 0 1 10%
unspecified
Hypertensive renal disease without renal 28 1.3% 1 2.6% 0 0
failure
Hypertensive heart and renal disease 13 0.6% 0 0 0 0
with (congestive) heart failure
Hypertensive encephalopathy 2 0.1% 0 0 0 0
Hypertension secondary to other renal 2 0.1% 0 0 0 0
disorders

Total 2177 100% 38 100% 10 100%
5. Discussion

The aim of the present was to identify distribution of hypertension among patients attended 48
hospital during 2019. The hospital where the patients attended, located in Sana‘a capital. The
present study showed that total hypertension patients was 2225.The most hypertension patients
were elderly age group (50%). Thisfinding supported by many studies conducted in Kenya[11]
Bangladesh[12] Kerala India [13]United states [14] Brazil [15] and Myanmar [16] that showed
that prevalence of hypertension was associated with increase of age . our study showed that
frequency hypertension was higher among females than males,this finding supported by A

worldwide study in 17 countries reported a higher prevalence of hypertension among

-y B
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women[17]however in some previous studies conducted in other countries such as Nigeria [18]

showed reverse it , these differences may be because differences in the age of the population

some previous studies conducted in Nigeria [19] showed that hypertension was more prevalent in

the urban area than in the rural area and this difference was statistically significant. our study

showed that Sana’a city was the most common for frequency hypertension in Yemen 88.4%. The
reasons offered for high frequency hypertension in Sana‘a include change in diet with higher salt
and calorie intake and reduced potassium intake, sedentary life style, obesity and more
psychosocial stress which are worse in urban dwellers or may be difficult access to capital
Hospitals from rural areas surrounding of Sana'a because war and poverty, thus, we observed

high number of patient’s hypertension came from Sana'a in our study.

Result from present study showed that females (with age < 40 YR) more affected by
hypertension than males in the same age group and males (with age >60 YR) more affected by
hypertension than females in the same age group , this difference are statistically significant (p-
value <0.001).However many studies were conducted in other countries such as Arabia
countries and Afghanistan, that showed that prevalence hypertension among females elderly
age more than males in same ages and reverse in young [20 , 21]. The reason for high and low
prevalence hypertension among both sex by age groups in our setup may be difference in number
of patients among groups. Result from present study showed that the most common complication
due to hypertension was heart disease without heart failure, renal disease, heart failure and stroke
(82%, 5.9%, 5.1%, 3.2%)respectively, this finding supported by many studies conducted in other
countries such as Fihaya etal [22] and WHOI[23] that showed that most complication of
hypertension was heart disease, renal disease and stroke .our study showed that these
complications were most prevalence among age groups >40 year this is the most important of
information in this research, it indicates that most of the diagnosed patients with hypertension in

{10}—~
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Yemen are diagnosed at late stages, in seems that the hypertension is not brought to the attention

until the patient is symptomatic with heart failure.

Global study showed that strokes and myocardial infarctions have been attributed to suboptimal
blood pressure control and two-thirds of this attributable burden occur in middle-aged
individuals (45-69 years) [24]. Present study showed that stroke due to hypertension more
among males than females. This finding supported by systematic review study showed that
strokeis more common among men, but women are more severely ill [25]. However, previous
studies showed that hypertensive heart disease and stroke more among males than females in
adulthood [26]. Our study showed that females more hypertensive heart disease than males. The
reason for high heart disease due to hypertensive among females in our study that, after 40 years
of age, a higher percentage of women than men have hypertension in our study, and the gap will
likely increase with the continued aging of the female population. In menopause transition many
women have vasomotor symptoms which may affect their normal daily activities. With the

decline in estrogen levels, risk factors for coronary heart disease become more apparent.

Results from present study showed that most complications of hypertension were among
married patients. However, previous studies in other countries showed that opposite is true [27].
The reason for a higher prevalence complications of hypertension among married patients in our

setup maybe low in number of singles patients.

6. Conclusion

This study showed that prevalence of hypertension among patients attended 48 Hospital was low.
Prevalence of hypertension and its complications was most common among patients who were
females elderly age group, married, resident Sana’a. The most common hypertension
complications were heart diseases, renal diseases, heart failure and stroke. In Yemen, a country

characterized by a highly traditional lifestyle, hypertension burden is favorably affected by
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urbanization and by living in the capital area. We recommend change traditional lifestyle

especially among resident in Sana'a. changes the modified factors:

1) Maintain normal weight for adults (body mass index 20-25 kg/m?)

2) Reduce salt intaketo <100 mmol/day (<6g NaCl or <2.4 g Na*/day)

3) Engage in regular aerobic physical exercise(brisk walking rather than weight lifting) for
>30 minutes per day, ideally on most of days of the week but at least on three days of the week.
4) Consume at least five portions/day of fresh fruit and vegetables.

5) Reduce the intake of total and saturated fat.

6) Psychological support and avoid of stress a tensions.

7) Stop of smoking.

8) Early detection and frequency of measurements of blood pressure by visiting clinics or

health care centers.

List of abbreviations

p-value Probability

WHO World health organization
N Number of patients

SD Standard division

YR Year

Freq.: Frequency
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Abstract

Vehicular Ad-hoc Network (VANET) becomes one of the most popular modern technologies
these days, due to its contribution to the development and modernization of Intelligent
Transportation Systems (ITS). The primary goal of these networks is to provide safety and
comfort for drivers and passengers in roads. There are many types of VANET that are used in
ITS, in this paper, we particularly focus on the Vehicle to Vehicle communication (V2V), which
each vehicle can exchange information to inform drivers of other vehicles about the current state
of the road flow, in the event of any emergency to avoid accidents, and reduce congestion on
roads. We proposed V2V using Wi-Fi (wireless fidelity); the reason of its unique characteristics
that distinguish it from other types. There are many difficulties and the challenges in
implementing most types of V2V, and the reason is due to the lack of devices and equipment
needed for real implementation. To prove the possibility of applying this type in real life, we
made a prototype contains a modified toy car, a 12-volt power supply, sensors, visual, audible
alarm, a visual “LED” devices, and finally a 12-volt DC relay unit. As a conclusion, the
proposed implementation in spite of minimal requirements and use simple equipment, we have
achieved the most important main objectives of the paper: preventing vehicles from collision,
early warning, and avoiding congestion on the roads.

Keywords: Vehicle-to-Vehicle, Vehicular Ad-hoc networks, VANET, Intelligent
Transportation System (ITS) .
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1. Introduction

Vehicular Ad-hoc Networks VANET are designed to make the possibility of communicating
different vehicles with each other. These days, networks have become the most important
technology in Intelligent Transportation Systems (ITS). Safety issues in transportation are one of
the main concerns, receiving much interest from both society and research communities. In the
ITS field, VANETs emerge as an efficient. It can also be used to improve traffic management
conditions in addition to reducing congestion and various road accidents. In addition, a VANET
is characterized by its lack of a central coordinator, and thus a data or safety message may pass
through multiple intermediate vehicles during its transmission from the source vehicle to the
destination vehicle[1]. It is a self-organizing network that is established between vehicles
together, or between vehicles and infrastructure. The smart city the best environment to apply
ITS based on V2V communication, where it has a good infrastructure with artificial intelligence
components for the communication process between V2V Communication. There are many
applications for V2V communication; such as use Internet of Things (10T), Light Fidelity(Li-
FI), and Wireless communication technologies. In this paper, we focused on V2V using Wi-Fi;
the reason of its unique characteristics that distinguish it from other types. V2V using Wi-Fi
(wireless fidelity) has unique characteristics that distinguish it from other types. The most
important of these characteristics are: flexibility, ease of use, low cost, and applicability.
Building and maintaining a multi-hop routing route between the vehicles become much more
complicated under these conditions. VANET node density corresponding to the number of
vehicles sharing the route and the channel for wireless transmission of safety messages[2]. Each
vehicle can exchange information with other vehicles to inform drivers about the current state of

traffic tracking or the presence of a hazardous situation. Besides safety applications, VANET
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also provides very important data to the road users like weather information, different paths
cases, traffic around, preventing vehicles from collision, early warning, and avoiding congestion
on the roads. VANET is an available network where each vehicle is permitted to join the
network. There are three main types of VANET, Vehicle-to-Vehicle (V2V), Vehicle-to-
Infrastructure (V21), and Infrastructure-to Infrastructure (121). There is no particular method,
which can ensure the trustworthy nature of the vehicles. Therefore, security becomes One of the
main problems as communication between nodes, where any node can transfer fake data and
may cause significant harm to other vehicles. These networks are made of sensor nodes deployed

in large areas. Figure 1 shows VANET overall work.

TRAFFIC JAM DUE TO AN ACCIDENT
OR AT TRAFFIC LIGHT / RAILWAY
CROSSING

RELATIVELY SLOW VEHICLES
ABOUT TO JOIN THE DENSE
NETWORK

VEHICLES TRAVELING AT HIGH

“~_ SPEED

Figure(1): VANET overall work

2. Problem Statement

Road crashes and the damage they entail represent a serious issue and are one of the main causes
of death[3], some statistics have shown that the majority of road accidents are due to human
error and a lot of these accidents could have been avoided if the drivers had been warned at least
half a second beforehand. Traffic congestion is a major issue in urban areas as well as on
highways. Accidents caused the majority of the traffic congestion. It occurs for a variety of

causes, including driver error, road accidents, road obstructions, environmental conditions, and
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so on. As a result, vehicles are either at a standstill or going at a low speed, causing time to pass,
and wasting a significant amount of fuel. There are difficulties and obstacles in implementing
some types of V2V. One of these is a lack of devices and equipment required for real
environment. In a vehicular network, the most important challenge is the exchange of reliable
and correct data among nodes[4]. In some cases, a traffic jam may be fixed in a matter of hours,
while in others, it may take several days. As a consequence, traffic congestion has a negative
effect on the economy as well as the environment. As a result, many automotive companies are
taking the initiative to find effective solutions for traffic management, even though congestion
worsens the situation. The more serious the congestion, the longer it will take to clear until the
root cause has been resolved. Knowing the traffic conditions on the road ahead would allow a
driver to follow alternative routes, saving time, and fuel. In addition, passing another vehicle
without giving it advance notice presents a major risk, which can result in catastrophic accidents.
How to find that there is a V2V path between vehicles x and y that are communicating with each

other using the cellular network][5].

The main aim of this paper is to improve road safety and reduce the number of accidents by
using Wi-Fi and to prove the possibility of applying this type in real life. we have set the

following objectives:

1- Highlight the importance of V2V communication based on Wi-Fi,
which has a significant impact on reducing congestion and road
accidents with the least tools, devices, and equipment.

2- Making inter-communication between the nodes to avoid accidents

and journey comfort and safety.
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3- Providing vehicles with sensors to sense traffic if it is crowded, there
IS any obstruction on the road, accident, sudden break of the front car,
or sudden pass without prior notice.

4- Identify and detect crowding, its location, intensity, and boundaries
through lamps of different colors on the road or display them on the
Application Unit.

5- Providing the vehicles with an external airbag in the event of any
malfunction in the system, and no warning was given about the
presence of a vehicle in the range and the approaching of the vehicle
at a high speed causing it to collide with another vehicle.

3. VANET Overview

VANET is a subclass of Mobile Ad-hoc Network (MANET), which belongs to a family of
Wireless Ad-hoc Network (WANET). Road congestion, traffic accidents, fuel consumption, and
environmental pollution due to a large number of vehicles have become serious global issues.
VANETS represent a crucial view of the ITS. Increasing the daily traffic represents a great
challenge for the citizen of all urban and rural places[6]. There are three main types of VANET
which include systems that provide for communication and information exchange by vehicle-to-
vehicle (V2V), vehicle-to-infrastructure (V21), and infrastructure-to infrastructure (121)

means[7]. figure 2 shows types of VANET
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VANET
Vehicle to Vehicle WVehicle to Infrastructure Infrastructure to Infrastructure
(V2V) (V2I) (I21)

Figure(2): Types of VANET

4. VEHICLE-TO-VEHICLE (V2V)

Vehicle-to-vehicle (V2V) communications is a wireless network on which drivers send each
other notices with information about their activities. This information will include things like
speed, position, travel path, braking, and loss of stability. Technics such as brake lights, turn
signals, and the horn allowed for greater understanding between drivers, resulting in safer and
more organized roadways[8]. V2V technology uses dedicated short-range communications
(DSRC), a standard set forth by bodies like FCC and ISO By creating a network of vehicles
capable of communicating with each other. VANET comes to life, meaning that various
transportation-related applications can be realized[9]. There are various aspects of the V2V
charging problem that need to be taken into consideration before developing complete V2V
solutions, such as, the users’ privacy, data security, and the cost and profit models[10]. Figure 3

shows (V2V) communications.

Figure(3): (V2V) communications
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5. Wireless Communication Technologies used for V2V

There are many types of wireless network technologies used in the process of communicating
with V2V, the characteristics and features of each type differ from the other. Therefore, there is a
strong desire for finding better wireless networking solutions to address the challenges in V2V
communications[11]. These communication technologies are expected to increase traffic
efficiency, road safety and provide comfort to passengers and drivers by providing both safety

and non-safety applications[12]. Few of these technologies are discussed below:

6.1 Bluetooth (IEEE 802.15.1)

Bluetooth is a wireless technology standard used for exchanging data between fixed and mobile
devices over short distances using short-wavelength. It uses a short-range wireless technology
based on the IEEE 802.15.1 standard and operates in the industrial, scientific, and medical
frequency band (2.4 GHz)[13]. Products that implement the Bluetooth specification can
facilitate the automatic establishment of a connection between the car’s hands-free system

(typically part of its audio system) and a mobile phone.

6.2 ZigBee (IEEE 802.15.4):

Zigbee communication is specially built for control and sensor networks standard for Wireless
Personal Area Networks (WPANS). It is a new low-cost, low-power wireless PAN standard,
intended to meet the needs of sensors and control devices. However, the most unique features of

the IEEE 802.15.4 standard are only obtained in the beacon-enabled mode[14].
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6.3 UWB (IEEE 802.15.3a), or Ultra Wide Band

Ultra Wide Band (UWB) is a technology for the transmission of data using techniques, which
cause a spreading of the radio energy over a very wide frequency band. UWB uses very low-
powered, short-pulse radio signals to transfer data over a wide spectrum of frequencies that
makes it tolerant to all types of disturbances. Recently, ultra wideband (UWB) has been used for
radar or sensing in vehicular communications that play an essential role into operational areas in

Smart Cities[15].
6.4 Wi-Fi (wireless fidelity)

Wireless network technology is considered one of the most important technologies used in the
process of communicating with each other because it has great advantages of high flexibility,
low cost, and ease of use. Wi-Fi is a wireless networking technology that allows devices to
exchange information with one another. This is the general term for any type of IEEE 802.11
network. Examples of 802.11 networks are the 802.11a (up to 54 Mbps), 802.11b (up to 11
Mbps), and 802.11g (up to 54 Mbps). These networks are used as WLANSs. Radio signals,

router, and antenna are fundamental elements in wireless communications[16].
6.5 GPS Tracking V2V System

Global Positioning System (GPS) and route map provide a location of vehicles in VANETS.
Every vehicle is provided by (GPS) device and Radio Frequency (RF)[17]. Location information
can be used to find a route from a source to the destination for propagating a message. GPS
Tracking V2V is a powerful, high security, and high-performance vehicle-to-vehicle GPS
tracking system. It uses a tablet PC or Laptop plusa RF or GSM/GPRS modem to send,

receive, and display location data of vehicles of a small group.
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To demonstrate the possibility of implementing V2V based on Wi-Fi to increase vehicle safety,
also to decrease the effect of traffic. we made a prototype carried out different experiments as
shown below in figure 4. A complete experimental material and work have been provided and
carried out including modified Toy Vehicle, 12V Dc Power supply, Sensors, Visual/Audible
Alarm units, Visual “LED” devices, Cables, Switches, and finally 12V DC Relay module.
Dedicated short-range communications (DSRC), a standard developed by the FCC and ISO, is
used in vehicle-to-vehicle communication. Since one of the potential frequencies is 5.9GHz,
which is used for Wi-Fi, it's also called a Wi-Fi network. At highway speeds, the range is up to
300 meters (1000 feet) or around 10 seconds. V2V would be a mesh network, meaning every

node (car, smart traffic signal, etc.) could send, capture and retransmit signals.

Figure(4): The laboratory prototype
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6. Results and Discussion

To obtain useful data, a questionnaire was presented to people interested in road accidents and
set of questions were asked related to the roads problems. After collecting and analyzing
questionnaire data, the results for each question were presented as a percentage. The questions

were as follows:

What is the most problem you face in the traffic?

In this question, it was allowed to choose more than one an answer, and through analyzing the
results, 68% of the sample faced problems of road congestion, 22% "Traffic accidents”, and 10%

other causes.

689% Road congestion (3,kil al=u3))
229 Traffic accidents (Lol =sisa)
10% Other

Figure(5): The most problems in the traffic

In your opinion, if we implement V2V systems in smart cities, what are the most important

benefits it will provide?

In this question, it was allowed to choose more than one an answer, 44% of the sample
"Reducing the problem of road congestion”, 41% "Decrease in the accident rate”, 14% "

Entertainment Increased ", and 2% "Other benefits".
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449%

419%

296

Reducing the problem of road congesti...
Decrease in accident rate (asas o3 alassl
Entertainment increased («ali gl sLs51)

Other

Figure(6): Benefits V2V systems

In your opinion, if V2V technology is imposed on roads and vehicles in our country, what

are the issues that will be faced?

In this question, it was allowed to choose more than one an answer, The survey was conducted

based on people's opinions about issues in the implementation of roads for V2V systems in their

city. 39% "weak community awareness", 34% "Internet connection”, 25% "costs", and 2% "other

399%
349%
25%6

29%

7. Conclusion

Weak community awarenes (J ocsll Caa.a .
Internet connection (—s,5:Y1 JLa=31)
Costs (—avissin)

Other

Figure(7): Implementation issues

This paper presented one of the emerging technologies that are still under study and development

in the wireless network community. VANET received the attention of many researchers due to

its unique nature. This Technology has great potential in facilitating road transport safety, and

other vehicular communication applications, also VANET is to improve road safety as well as

supports ITS. We have highlighted the importance of using V2V to provide safety and comfort
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for drivers and passengers in roads. Data from the paper questionnaire is discussed, the most of
the participants were agreed that use V2V can be used to improve traffic management
conditions, reducing congestion, and road accidents especially in ITS. we proposed using V2V
base on Wi-Fi; the reason of its unique characteristics that distinguish it from other types. To
prove the possibility of applying this type in real life, We made a prototype contains simple
devices usually used in the automatic control and a wireless network, such as sensors, visual,
audible alarm, visual “LED” devices, and finally a 12-volt DC relay unit. The results were very
motivating, we have achieved the most important main objectives of the paper: preventing

vehicles from collisions, early warning, and avoiding congestion on the roads.

List of Abbreviation

DSRC Dedicated short-range communications
GPS Global Position System
ITS Intelligent Transportation Systems
121 Infrastructure to Infrastructure
LED Light Emitting Diode
MANET Mobile Ad-hoc Network7
RF Radio Frequency
UWB Ultra Wide Band
VANET Vehicular Ad-hoc Network
V2V Vehicle-to-vehicle
WPAN Wireless Personal Area Networks
Wi-Fi Wireless Fidelity
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Abstract

Single crystal n-GaAs substrates have been implanted at 300 K with 100 MeV #Si and **°Sn
ions to a dose of 1x10"%ions/m? independently. The electrical properties of these samples has
been investigated and compared after implantation and annealing up to 850 °C by current voltage
(1-V) measurements. It has been observed that the 1-V curves for the samples implanted with 28Si
ions show p-n junction like characteristics which then show a linear 1-V characteristics for the
annealing treatment between 150-550 °C. Annealing the samples at 650 °C results in a typical
diode like 1-V characteristics which become less non-linear after further annealing at 750 °C.
Further annealing at 850 °C results in to a back ward diode like behavior. However the 1-V
curves for the samples implanted with *2°Sn ions and annealed up to 450°C were linear which
then show a weak non linearity for the annealing treatments between 550°C-750°C. After 850°C
annealing the samples show a strong nonlinearity typical of a p-n junction. The temperature
dependence of resistance of both ?®Si and *2°Sn implanted GaAs samples after implantation and
different annealing steps are investigated and the possible conduction mechanisms are discussed.

Keywords . GaAs, MeV lon implantation, I-V curves , Defects in crystals. Electrical conduction

Arab Researcher iD



https://doi.org/10.36772/arid.aijst.2021.484

ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021

Uil

las Ale Ay (3 ) (ol DU Lgam e 2y sl syl 51 A 5ol il 5o ) Cond) Vi gy
Jiiaa JS3 paeaill 5 ¢ sSbaual) il gy (<8 055 (sl 100)

100 o _laie dlle Zaay jpnmd sl 5 0 Sl il gy p sallall 35 55 S e e b g 58 (e cdalal ol 8
Ssladl Al Al pa 5 Aa) 5 s An 0 N qage e IS sl 110 #1 L i de a5 Y sl
s die (51 al il ulead Leaia yas ay 135 o3 S 2 — Ll iaie Al A 3l <l LI L S
Ay S sl a5l g 838 3l <l sl g — Ll isde o Jaa o) & e a2 850 (s Adlida s ) e
A5 550 — 150) 5oal) s s G Lo o)l cpalill g ja3 2y ol o L) Sl 8 (A Ala gl gl
Aa Bl ey G Al g gl Al il o3 il 2 i A 2 650 50 n 2 ) Lt ey (R sie
Jaially el G0 Ao g 4oy gl elad AALEN Ala gl Sl iy Ty Ay A 3 850 ) il 50 m
Aagine by 51 Gl oY) Alee aey i WS she ol @il sl 28 5380 ciliell aga — Ll Ciliaie & kil
il vie (o ot e 1S5 i elal o5 iy sie a0 450 (in soladl cpalill i) (e aey Sl Vi
sl izl & jelal 4, 50 A 53 850 () Coalil) 50 s An 3 830y asie A2 750 — 550 G 3l Slay
OsSolanadl e UK 48 35al) il o glia e 55 al) da il A 0 i aga — Ll Cilyiaie 8 40l Al )
Gilinie A e lignl) e glia Gy @l g Ll a cuial 30 il 1Sy 8 il 5581 Gel Y] axy il
Sl el ) o jeSU Jpea sl bl iy ciligal) sl Al 50 25 Adliaa) 55 jall s die 2¢a - Ll
Sliall 03gd o Sl

sl ldae g - Ll cliaie Adlad)l Bl 53 sV el eV casllall ) dsalidal) cilalsl)
2088 Jua sl

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021

1. Introduction:

lon implantation in 111-V compound and especially in GaAs has become a well-known procedure
for device technology [1, 2]. In recent years high energy ion implantation has attracted
considerable attention as a tool for fabrication of special device structures, which require deep
conductive layers [3, 4]. Many of these devices are sensitive to electrically active defects and
therefore the investigations of defects produced by high energy ion implantation and effect of
annealing on their electrical characteristics are desirable. As such, the defect creation and the
annealing process for MeV implantation seems to be more complicated than that for
conventional implantation [5]. The objective of this paper is to understand and compare the
change in the electrical characteristics of n-GaAs substrates due to radiation defects associated
with high energy implantation of **Sn and ?!Si ions, and the effect of annealing on their
electrical behaviour.

2. Experimental Details:

The samples used in this experiment were mirror polished <100> n-GaAs substrates with
background doping concentration of 2x10%? m™ having an area of 7 mm x 7mm and thickness of
400 um. All the Samples were carefully cleaned then immediately loaded into the target chamber
connected to one of the beam lines of the NEC 16 MV Pelletron accelerator [6] at Nuclear
Science Centre, India. Cleaning procedure of the samples has been described elsewhere [7]. The
energy of implantation for the samples implanted with *2°Sn ions and ?® Si ions was 100 MeV.
All samples implanted at room temperature, and with a total implanted dose of 1x10*® ions/m?.
During implantation the beam current was held at 1-5 particle Nano ampere (pnA) and the ion
beams were scanned over the full sample surface. The samples were oriented at an angle of 7°
with respect to the beam axis so as to minimize the channeling effect. The implanted samples

s AT
{10} —

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021

were isochronally annealed for 10 minutes at different temperatures in the range of 100-850 °C
in high purity hydrogen ambient. To prevent the out diffusion of As from the GaAs surface
during the annealing process at high temperature, the implanted samples were capped with a
clean polished piece of unimplanted n-GaAs of the same size with the polished surface in
contact. The unimplanted samples were used as reference samples to monitor any change in the
electrical properties due to degradation during annealing process.
The electrical measurements have been done by fabricating ohmic contacts of small area dots on
the front of the sample and large area contacts on the back of the surface. The back contacts
were made by evaporating a uniform coating of Au-Ge-Ni alloy. The top contacts were made by
evaporating Au-Ge-Ni dots of area 0.0045 cm2 through a metal mask. The Au-Ge-Ni contacts
was then alloyed at 450 °C in hydrogen ambient for one minute to form ohmic contacts. The
ohmic contacts were made before implantation for those samples to be annealed at temperatures
less than 450 °C. The Current voltage (I-V) measurements were carried out over a temperature
range 100-473 K by using a programmable voltage source, a Keithley digital electrometer and a
variable temperature cryostat.
3. Results and Discussion:

Current voltage (I-V) characteristics for the 2®Si and **°Sn implanted samples before and
after annealing have been measured. We find that for the samples implanted with %Si ions the I-
V curve for the as-implanted sample shows a highly non-linear diode like behaviour. After
annealing at 100 °C the characteristics become weakly non-linear. The samples annealed
between 150°-550 °C show a fairly linear I-V characteristics. The samples annealed at 650°C
again show a non-linear diode like 1-V characteristics. Annealing of the sample to 750 °C

produces a leaky diode-type I-V behaviour. After annealing the sample to 850 °C the samples
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shows a backward diode like 1-V characteristics. On the other hand, for the samples implanted
with *2°Sn ions, the 1-V characteristics of the as implanted samples and samples annealed up to
450 °C are linear. Further annealing of the samples to 550 °C and 650 °C shows a weak non
linearity which increases considerably as the annealing temperature increase to 750 °C. After 850
°C annealing, the samples show p-n junction like behaviour. The I-V curve of the unimplanted
sample remains ohmic and does not show any significant change of resistance due to annealing
treatment. This suggests that there is no degradation of the material and the complex I-V
characteristics are therefore attributed to the defects in the implanted layers.

In order to understand the complex behaviour of the as implanted and annealed samples,
we estimate the equivalent effective series resistance from various linear and nonlinear I-V
curves. For weakly and strong nonlinear 1-V characteristics the effective series resistance is

estimated from the high current region where the series resistance is dominating.

E 1 v 1 v 1 v O 1 v 1 3
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Figure(1): Room temperature resistance of the as-implanted sample and samples annealed at
different temperatures for samples implanted with 2%Si and *%°Sn ions.
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Fig.1 shows room values of effective resistance as measured above for different annealing
temperatures for both 22Si and *2°Sn implanted samples. It has been observed that for the samples
implanted with “®Si ions, the room temperature resistance of the as implanted sample is about 50
Q, which increase with increasing annealing temperature and reaches a maximum values of
about 5x10° Q at 550 °C. Further annealing at 650 °C, causes a drastic decrease in the resistance
value to 200 Q which again increases to about 10* Q after annealing at 850 °C. The effective
resistance of the GaAs samples implanted with '2°Sn ions is 2.5x10? which increase with an
increase in annealing temperature and reaches a value 2x10” Q for the sample annealed at 650°C.
However, the samples annealed at temperatures higher than 650°C show a reduction in their
resistance values and reaches a value of 3.5x10° Q for the sample annealed at 850°C. It has been
observed that for the samples implanted with ?2Si ions there is an annealing stage occur between
room temperature and 150 °C, which is not observed for the samples implanted with *2°Sn ions.
This suggests that for the samples implanted with heavy *2°Sn ions a large defects concentration
that are responsible for the p-n junction like behaviour in the case of Si implanted samples before
the first annealing stage may be annealed by bulk annealing during implantation. The p-n
junction like behaviour for the as implanted samples with 2Si ions indicating a p-type
conductivity of the implanted region. Some investigations involving high dose proton and
neutron irradiation suggest that the irradiated layers are p-type [8] Temperature dependence of
resistance of the as-implanted sample and the samples annealed at different temperatures are
examined next. It is observed that for the samples implanted with %Si and **°Sn ions the as

-1/4

implanted sample and the sample annealed up to 450°C satisfy the relation log R o« T in the

temperature range (110 K-270 K) as shown in Fig. 2 and Fig. 3. respectively.
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Figure(2): Resistance vs. T* of the samples implanted with %Si ions and
annealed at various temperatures up to 450 °C.
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Figure(3): Resistance vs. TV of the samples implanted with *2°Sn ijons and
annealed at various temperatures up to 450 °C.

These observations suggest that up to 450°C annealing, there remains large concentration of

defect states in the implanted samples. As a result, the conductivity mechanism of these samples
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in the low temperature range is dominated by variable range hopping between defect energy

levels in the forbidden gap and the result may be described by [9]:
p=py (T, /T)" (1)

-1/4

The values of Ty are obtained from the slopes of log R vs. T curve and are given in Table I.

We can estimate the localized states density at Fermi level N(Eg) according to[10]:
N(Eg)=(C*a® I Tyk) )
where C* =20, a(ecm™) = (2m*/n?)Y'?(E, /2)"'* is the attenuation distance of the

wave function for the localized state, Eq4 is the band gap and m* is the effective mass of the
electron. The values of N (Ef) for the as-implanted sample and the samples annealed at
temperatures up to 450°C are listed in Table | and can be assigned to the vacancy clusters. It is
observed that for both *°Sn and ?’Si implanted samples the N(Er) values decrease with the
increase in the annealing temperature indicates that the high concentration of these defect states
decreased with the increase in annealing temperature.

It is observed that value of N(Ef) at room temperature for samples implanted with Si ions is
large as compared to that of the samples implanted with Sn ions. The values of N (Eg) for the Si
implanted samples after 150 °C annealing are comparable to N (Ef) at room temperature for the
GaAs samples implanted with *2°Sn ions. This supports our previous speculation that some of the
defect states are annealed during the implantation of heavy **°Sn ions. It is also observed that the

defect density of states at fermi level after
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Table( 1): To values and corresponding N(Eg) of the samples implanted with 22Si and *2°Sn ions
for different annealing temperatures:

Samples implanted with 22Si ions Samples implanted with °Sn ions
Annealing | Tox10" | N(Ef)x10" Annealing Tox10’ N(Eg)x10"
Temperature (K) | (cm3ev) Temperature (K) (cm3.eV)
(°C) (°C)
As- implanted | 0.137 293 As- implanted 1.288 3.11
150 1.200 3.34 100 1.336 3.00
200 1.494 2.68 200 1.342 2.99
250 1.797 2.23 250 1.859 2.16
300 1.832 2.20 300 1.992 2.01
350 2.345 1.71 350 2.507 1.60
450 6.990 0.574 450 2.952 1.36

annealing to 450 °C is larger in the samples implanted with *2°Sn ions than samples implanted
with 28Si ions. The departure from T ~* behaviour for the samples annealed at temperatures
higher than 450°C for both *2°Sn and 2®Si implanted samples suggests that the high concentration
of the damage states is annealed and the tunnel assisted hopping conduction mechanism between
the defect states at low temperatures no longer exists.

Next we shall consider the temperature dependence of the resistance for the samples annealed
between 450-850 °C in the measurement temperature range of 300-470 K. It is observed that the

samples implanted with Si ions and annealed between 450-650 °C satisfy the relation log (RT*?)

o« T "V in the as shown in Fig. 4. This is possibly because
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Figure(4): RT*vs. 1/T of the samples implanted with ?Si ions and annealed at various
Temperatures up to 650 °C.

of the electrical transport in this temperature region being dominated by carriers in the extended
states for which the resistivity of the sample can be expressed by [11]:

1
- N*T*2qu(T)exp{-(E — E; )/ KT}

p(T) (3)

where, N* = 2{2xm, 2}*2, m, is the effective mass of the charge carrier, E is the energy of the
band edge, u is the mobility, g is the electron charge, Ef is the Fermi energy, T is the absolute

temperature, k is the Boltzman’s constant and 7 is the Planck’s constant. The (E - Ef) values of
these samples are calculated from slopes of the plots of log (RT*?) vs. 1/T and listed in table II.
The (E - Ef) values for the samples annealed at 450°C is 0.47 eV and reach 0.54 eV for the
samples annealed at 550 °C. Further increase of the annealing temperature to 650 °C, (E - Ef)
value decrease to 0.10 eV. Similar electrical transports have been observed for the samples

implanted with *2°Sn ions and annealed between 450- 850 °C and shown in Fig. 5.
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Figure(5): RT*? vs. 1/T of the samples implanted with **°Sn ions and annealed at various
temperatures up to 850 °C.

Table(11): (E-E) of the samples implanted with 2®Si and *2°Sn ions for different annealing
temperatures:

Samples implanted with 2%Si | Samples implanted with *°Sn ions

ions
Annealing (E-Ep) Annealing (E-Ep)
Temperature (°C) | (eV) Temperature (°C) (eV)

450 0.47 450 0.36
550 0.54 550 0.42
650 0.10 650 0.56

- - 750 0.24

- - 850 0.17

The (E-Ef) calculated from slopes of the plots of log (RT*?) vs. 1/T for these samples are listed
in table 11. These values range from 0.36 eV for 450 °C annealed samples and increased to 0.42

eV after annealing to 550 °C, and reach 0.56 eV for samples annealed at 650 °C. At higher
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annealing temperatures, (E-Eg) decreases with annealing temperature such that the (E-Eg) for 850
°C annealing sample is 0.17 eV.

It is clear that the annealing behaviour of the samples implanted with #Si and **°Sn ions are
complex, but the general nature of the electrical characteristics is somewhat similar. However the
samples implanted with '?°Sn ions requires higher annealing temperature to attain similar
characteristics of the samples implanted with ?Si ions. The samples implanted with ?Si ions and
annealed at temperature higher than 650 °C did not satisfy the relation log (RT*?) o T™.This
suggests that the implanted region still consists a large concentration of the defect complexes and
the annealing treatment for these samples modify the electrical transport due to the modification
of the defect structure. More understanding is required to understand the behaviour of these
samples. Therefore an annealing up to 850 °C does anneal out the entire defect states for both
12931 and #Si implanted samples and higher annealing temperatures are required for the recovery
of the residual defects.

4. Conclusions:

We have implanted *?°Sn and ?®Si ions in single crystal n-GaAs substrates at energy of 100 MeV
respectively. The I-V curves at room temperature for the as implanted samples and samples
annealed up to 850 °C show a series of complex behaviour. We have tried to understand this
complex electrical behaviour by measuring the resistance of the samples as a function of
temperature in the temperature range 100-433 K for the as implanted sample and after annealing
at different temperatures. The temperature dependence of both ?Si and '*°Sn as-implanted
samples and the samples annealed upto 450°C seems to follow variable range hopping

conduction at low temperatures (100 K-270 K). At room temperature and above the samples
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implanted with Si ions and annealed between 450-650 °C, and for the ?°Sn implanted samples
and annealed between 450-850 C is dominated by carriers in the extended states.

The annealing behaviour of the samples implanted with #Si and *2°Sn ions are complex, but the
general trend of the electrical characteristics is somewhat similar. However the samples
implanted with ?8Si ions requires lower annealing temperature to attain similar characteristics of
the samples implanted with *2°Sn ions.

Annealing up to 850 °C does anneal out the entire defect states for both *°Sn and #Si implanted
samples and higher annealing temperatures are required for the recovery of the residual defects.
The annealing treatment to higher temperatures by using rapid annealing processes or laser pulse
processes is required to make the defects either to become stable or to anneal out, which will
give a permanent electrical property to the materials under investigations and qualifies them for

electronic devices requiring deep conducting or insulating layers.
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List of Abbreviations:

GaAs Gallium arsenide

um Micron

*si Silicon

1%0sn Tin

MeV Million electron volt

| Current

\Y Voltage

R Resistance

T Absolute Temperature

P Resistivity

n mobility

my Effective mass of the charge carrier

q Electron charge

Er Fermi energy

E Energy of the band edge (conduction or valance)
N(EF) Localized states density at Fermi level

a Attenuation distance of the wave function for the localized state
h Planck’s constant

k Boltzmann's constant
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Abstract

Zinc oxide (ZnO) nanorods are prepared onto glass substrates via chemical bath deposition
method. ZnO nanoparticles is prepared onto glass substrate to act as a seed layer for grown ZnO
NRs. Field Emission Scanning Electron Microscope (FESEM) image confirmed that the grown
rods have hexagonal shape covered the surface of substrate. Further, the prepared ZnO NRs
appeared good crystallinity according to X-ray diffraction method. The absorption edge for seeds
nanoparticles layer appeared at wavelength of 362nm (3.42 eV) while it was at around 479nm
(3.27 eV) nm for the grown ZnO NRs. The grown ZnO NRs showed two emission peaks at
381nm and 540nm corresponding to near band-to-band electron-hole recombination and oxygen
vacancies, respectively. Degradation rate of methylene blue (MB) dye was 0.01% after 1h of
illumination by UV light and increased to 71.4% after 4h of illumination.

Keywords: ZnO, Nanorods, methylene blue, photocatalyst.
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1. Introduction

Nanomaterials have received much attention because of their unique physical, chemical, and
mechanical properties that distinguish them from the bulk-phase materials [1]. One-dimensional
(1-D) nanostructures such as nanorods, nanowires, nanotubes, and nanobelts, have attracted
much attention and play an interesting role as candidates for future electronic components. The
1-D nanostructures have several unique advantages, such as high surface-to-volume ratio,
quantum confinement phenomena, and slow electron-hole recombination [2,3]. Zinc oxide
(Zn0) is the most interesting metal oxide semiconductor due to its large bandgap of 3.37 eV and
high binding energy of 60 meV [4]. In addition, ZnO nanostructures, such as nanorods and
nanowires, have a high-surface-area-to-volume ratio, which is the most significant property of
ZnO nanostructures that are used for many of applications such as gas sensor [5], ultraviolet
detector [6,7], Light emitting diode (LED) [8,9]. ZnO nanorods as well as nanowires is prepared
through different physical and chemical methods like CVD [10], electrochemical [11], thermal
evaporation [12], hydro and solvothermal [13,14]. Among these methods, chemical bath method
(CBD) which is a simple and inexpensive to deposit homogeneous and high quality thin films
and has been widely used to synthesize nanocrystalline semiconductor thin films [15]. Therefore,
CBD is widely used to grow ZnO nanorods onto various substrates [16-18]. One of the most
important application of metal oxides semiconductors is photocatalyst that can be used as
effective method to remove organic pollutants from water. Photocatalysis process is an abundant
green energy source for different application such as hydrogen fuel produced and wastewater
treatment by assist of solar radiation. ZnO nanostructure is considered as a promising
photocatalytic material due to its high catalytic activity, low cost, environmental friendliness,

chemical stability, and easy synthesis in nanostructured forms [19]. In current work, ZnO
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nanorods are prepared via CBD method and their morphology, structural, and optical properties
are investigated. Photoactivity of the grown ZnO nanorods was tested against methylene blue
dye under UV illumination for different exposed time.
2. Experimental part
2.1 Preparation ZnO NRs and characterization

Zinc oxide nanocrystalline thin films are prepared onto glass substrates via chemical bath
deposition method. Substrates are cleaned by diluted HCI aced and distilled water (DI) for three
times flowed by ethanol for two times and finally by DI with sonication for 15 min. Preparation
ZnO nanorods (NRs) onto glass substrate need to ZnO nanoparticles acts as a seed layer [6].
Seed layer was prepared using 0.1M/100 ml H,O of zinc acetate mixed very well using magnetic
stirrer at room temperature for 10 min. Zinc acetate solution is , then, drop casted onto cleaned
substrates and heat treated at 300 °C for 1 hr to obtain ZnO nanoparticles thin film as shown in
Fig.1. To grow ZnO NRs thin films, prepared seeded substrates are immersed inside solution
contains 2.9g of zinc nitrate [Zn(NO3),.6H,Q] and 1.4g of hexamine (CsH12N4) that added drop
wise with total volume of 100ml H,O. Temperature is increased gradually to 90 °C by hot plate
and total preparation time was 2h then samples are removed from the solution, washed by DI and
left to dry naturally. The grown ZnO NRs thin films are annealed at 350 °C for 1h to enhance
their crystallinity and Zn/O ratio stoichiometry. Figure 2A&B shows the solution that used for
grow ZnO NRs thin films and prepared samples, respectively. The surface morphology of the
prepared samples is studied using a NovaSEM 450 scanning electron microscope (SEM; FEI
Co.). The crystalline structure of the prepared samples was investigated using x-ray diffraction
(XRD) (PANalytical X’PertPRO with CuKa; 1.5406 A radiation). The optical absorption was

investigated using ultraviolet (UV)-visible spectroscopy UV-1800 Shimadzu Co. (Japan) while

{10}—~
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the photoluminescence (PL) spectra is investigated by Fluo-Time 300 for Time-Resolved and

Steady-State Spectroscopy (Germany) under 360nm excitation light.

2.2 Measurements Photocatalytic activity

The photocatalytic activity of the prepared ZnO NRs was investigated against Methylene
blue (MB) dye. A 0.01g of MB is dissolved in 250ml of DI and 50ml of prepared solution was
used in every test. The prepared ZnO NRs sample cut into 2.5x2.5 cm immersed in MB solution
for different times. The sample is exposed by UV light with 260 nm wavelength for 0-4h and

2ml is taken every 1h to measure the optical absorption.

Figure(1): ZnO seed layer onto glass substrates

ARD2Yj
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Figure(2): (A) The solution that used for grow ZnO NRs thin films, (B) The
prepared ZnO NRs thin films

3. Results and discussion
3.1 Surface morphology

Figure 3 shows the FE-SEM image of prepared ZnO NRs grown onto glass substrates via
chemical bath method. The ZnO are structured as hexagonal shaped nanorods covered the
surface of substrate. Diameter of the grown ZnO NRs is ranged from 150nm to 260nm. ZnO
nanoparticles seeds will act as a centers for grow ZnO NRs and the different in the dimeter of

prepared rods is could be due to the seeds aggregated with different size.

D mag []
PM 1000 kV | 4.8 mm 70 000 x

Figure(3): FE-SEM image of grown ZnO NRs onto glass substrate via chemical bath deposition
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3.2 Crystalline structure

Figure 4 shows the XRD pattern of grown ZnO NRs that prepared onto glass substrate. The
pattern appeared in around 6 diffraction peaks at 20 of 31.5, 34.15, 36.0, 47.3, 56.37, and 62.63
corresponding to (100), (002), (101), (102), (110), and (103) planes of hexagonal ZnO phase.
The ZnO NRs is single crystal grown toward (002) crystalline plane, however appearing more
than diffraction peak in the XRD pattern is comes from the sides of ZnO NRs where the rods are

not growing in alignment vertically on the substrate.
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Figure(4): XRD pattern of ZnO NRs grown onto glass substrate via

3.3 Optical properties
Figure 5 shows the optical absorption of ZnO seed layer and ZnO NRs thin films that

prepared onto glass substrate. The grown ZnO NRs appeared sharp absorption edge compared by
ZnO nanoparticles seeds layer due to the different in the thickness as well crystallinity between
them. The absorption edge for seeds nanoparticles layer appeared at wavelength of 362nm (3.42

eV) while it was at around 479nm (3.27 eV) nm for the grown ZnO NRs. However, value of
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optical band gap is affecting by more than reason such as particles size, shape and the ratio
between elements in the compound (Zn/O ratio) thus, obtain band gap in the ZnO seed layer
bigger than that for ZnO which could be related those reasons. Photoluminescence (PL) spectrum
is shown in Fig.6 and two emission peaks are appeared, abroad one at a wavelength of 381nm
and sharp peak at 540nm. However, the emission peak at UV region is corresponding to near
band-to-band electron-hole recombination while the other one at visible is related to oxygen

vacancies.

ZnO Nanoparticles
ZnO Nanorods

Absorpance
[\
g

L e ——— e
300 400 500 600 700 800 900 1000

Wavelenght (nm)
Figure(5): Optical absorption of ZnO seed layer and ZnO NRs grown onto glass substrate
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Figure(6): Photoluminescence spectrum of ZnO NRs grown onto glass substrate
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3.4 Photocatalytic activity
Photocatalytic activity of prepared ZnO NRs is studied through investigating photo

degradation of MB dye by measuring the absorbance spectra after exposure by UV light with
various times (0-4hr). Figure 7 shows that the absorbance peak decreases with the irradiation
time, this indicates a decrease in concentration of MB dye with time. Degradation rate of MB

blue dye is calculated using the equation below [19]:

Degradationrate(%) = A;;A x 100, |

where A,, A are the absorbance value before and after exposure by white light for several
minutes, respectively. Degradation rate of MB blue dye was just 0.01% after 1h of illumination
increased to 1.58% and 3.0% when the time is 2h and 3h, respectively. However, the highest
degradation rate was obtained for 4h of illumination with value of 71.4% and it is good result
compared by the published literature [20,21]. Dye degradation is happening by photo catalysts
when a photon with energy higher than the energy gap illuminates the catalyst leading to excite
electrons from valance band (VB) to conduction band (CB) leaving holes. High oxidation
potential of holes in CB allows direct oxidation of dye in the reaction medium followed by the
degradation process. Dye decay is caused by its interaction with free radicals of hydroxyl (HO-)
and superoxide(O2-) that produce by the catalyst according to the interaction that shown by
equations [19]:

Zn0 +ho - Zn0 (ecg+ hig) ol 2

ZnO(h*)+ OH - ZnO+OH ... 3

Zn0(e”)+0,->0, 4
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Dye + e~ — reduction products ... 7
Dye + OH — degradation product ... 8
4.0

Apsorbance

400 500 600 700 800 900
Figure(7): UV—Vis spectra of MB dye under different UV illumination time

4. Conclusions

ZnO nanorods can be prepared onto glass substrates using CBD method using ZnO
nanoparticles seed layer. The produced ZnO NRs have good crystallinity with hexagonal phase.
The grown ZnO NRs formed as a hexagonal rods covered the whole surface of the substrate.
The energy band gap was 3.27eV which closed to standard value of ZnO. Two emission peaks
are appeared in the photoluminescence (PL) spectrum at a wavelength of 381nm and other one at
540nm corresponding to near band-to-band electron-hole recombination and due to oxygen
vacancies, respectively. Degradation rate of MB blue dye was increased from 0.01% after 1h of
illumination to 71.4% after 4h of illumination. Thus, the present results show that ZnO nanorods

can be used for photocatalytic application.
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Abbreviations

CBD: chemical bath deposition

FESEM: Field Emission Scanning Electron Microscope
NRs: Nanorods

CVD: chemical vapor deposition

UV: ultra violet

XRD: ray diffraction

PL: photoluminescence
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Abstract

The goal of the current study is to learn more about different online apps that can be used in E-
learning. The study also aims at shedding light on more important methods using applications on
the web in the quality of E-learning. Applications are taken from the website: Classroom,
Edmodo, Moodle, Zoom, Free Conference call, Meet, WebEx Meet, Telegram, WhatsApp,
Viber, and YouTube. These applications are used in E-learning. The study focuses on various
types of university education, and it is made public through social media. The study uses Google
Forms approach that consists of a set of questions that are answered entirely and at random. The
study was conducted on 288 samples during the 18 hours ending on 29/ 05/2020 at 13:50:30. The
results were a questionnaire of seeing which website applications are mostly used in the quality
of E-learning. Google, statistical package for the social sciences (SPSS), and Excel data analysis
system is scrutinized by using the questionnaire results. Now E-learning uses more interactively
in universities than any other time during the different web applications for creating conferences,
seminars, classes for students.

Keywords: E-learning, website, applications Google, Classroom, Zoom.
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1- Introduction:

E-learning is a simple matter of education that uses electronic technologies to access educational
curricula outside traditional classrooms. Distance education, computer E-learning, online E-
learning, and a variety of other words are all used to describe education provided online. E-
learning can be defined as lessons that are offered privately by the Internet elsewhere (for
students) other than the traditional semester in which the teacher teaches students online [1,2].
These are not lessons that the professor offers to students by disk, CD, videotape, or through a
television channel, but rather interactive lessons. The interactive characteristic appears directly
between professors and students. The students can interact with the professor by raising the hand
in the E-learning program and interacting with the professor directly in his electronic lessons.
The E-learning resources are related to the different websites education that students can register
for these lessons by the Internet, and communicate and interact with the professor by using these
different websites [1,2,3].

The first device for electronic lessons was invented in 1924. As this device allows to give
lectures to students. Then in 1954, BF-Skinner is a professor of psychology at Harvard
University from 1958 until his retirement in 1974, has discovered a teaching machine that
enables schools to manage programmatic E-learning for their students [CF 1,2]. It did not appear
until 1960 when the first computer-based training program was introduced to the world. This
was a computer-based training (CBT) program for automated teaching processes. The first
online educational systems have already been created to provide information only to students,
but with the development of the seventies decade, online education began to become more
interactive in Britain [1]. The Open University was keen to benefit from E-learning, as the

educational system has been mainly based on distance education in the past, as the study
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materials were delivered by e-mail and correspondence with students by email. The Open
University has begun to offer a broader set of interactive learning experiences and faster
correspondence with students by e-mail. With the evolution of computers and the Internet in the
late twentieth century, E-learning tools and teaching methods have expanded. The first
Macintosh (Mac) in the 1980s enabled individuals to have computers at home, making it easier
to identify specific subjects and develop specific skill sets [1]. The virtual E-learning processes
began in companies and universities and many schools to offer lessons or online courses.
Technological developments have helped educational institutions reduce the costs of distance
education, that is, to save time of learning for students, which has helped to provide education
for students more broadly [1,2,3].

Companies and universities started using E-learning in 2000 to train new and seasoned staff,
workers providing opportunities for them to gain industry knowledge, broaden their skill sets,
and others. In 2010, new perspectives began to open the doors of the future to E-learning by
taking advantage of the applications (social media) and huge open courses across the Internet as
such different websites in YouTube, Moodle, and other applications were used in E-learning [1].
However, in 2020, it is noted that the qualitative prosperous that has occurred in E-learning.
Using more interactively in universities through the different websites to create conferences,
gave lectures for students and others [2,4].

The problem of the study is for the current research in using E-learning website applications in
an irregular and random method. With the spread of modern means of communication from a
computer, the Internet, and multiple media, such as audio, image, and video. E-learning has
played an essential role in the success of the educational process, allowing a large number of

people to receive education with ease and with less time and effort. However, due to the current
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conditions that the entire world is experiencing as a result of the spread of the Coronavirus, the
institutions were forced to switch to E-learning to ensure the continuity of the learning process.
As well as to communicate with students remotely by using the Internet, smartphones, and
computers. Universities that were forced to switch to E-learning and use communication
methods they had never used before, and their faculty members communicated with students in a
variety of ways, with some faculty members questioning the results of electronic tests because
there were no tangible indicators on commitment. Students are subjected to the test instructions,
which raises questions regarding e-effectiveness learning among university students. Some
issues have arisen in the application of E-learning, such as the ineffective use of some E-learning
software due to a lack of prior knowledge of E-learning or distance learning, as well as the
ineffective E-learning infrastructure which necessitates the adoption of specific software and the
provision of internet networks, smartphones, and computers for each student. In addition, various
issues arose in the use of E-learning tools on a random and irregular basis. A professor's time
and effort in classes, conferences, webinars, and other activities are considerable. As a result,
there is a persistent need to understand and evaluate the performance of E-learning, including
how well it satisfies educational objectives, how well it can meet student needs, and how well it
can create an interactive environment that reduces the need for university attendance. Because
each program differs in terms of its use, E-learning quality, and conclusions, there are several
ways to use E-learning website programs regularly as stated in conclusions. One of the problems
of the study presented by the research is the quality of E-learning on the website. Some sub-
questions can be identified as follows:
1. What is E-learning?

2. What are the applications used in E-learning?

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021

3. What are the E-learning platforms?
Among the most important objectives of the study is the current research. The study aims at:
1 -Reveal the level of obstacles by using the website in E-learning, and the level of interaction of
students and faculty members with E-learning through the website.
2 -Enhancing levels of education, learning, and creativity.
3 -Using modern website technologies to create an interactive learning environment.
4 -Organizing and managing the activities of educational institutions through website
technologies.
5 -The best-using methods of E-learning
6 -Knowing the use of each application in E-learning by the web.
7 -Differences between applications in their use of E-learning.
8 -Sensitizing the professor and students on how to use an E-learning by the web.
The importance of the current research from recent studies and research in E-learning is shown
as follows:
Theoretical importance:
1. The importance of finding a modern and advanced method in E-learning.
2. The importance of finding a way to use each of the different applications of the website
in E-learning.
3. Finding studies and significant strategies in E-learning.
4. The results of the study can be used to search by using website applications in E-learning
in an organized, professional, and modern method.

5. Researchers can benefit from the current study to conduct modern research in E-learning.
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Practical importance:

The findings of this study will help to improve the performance of the E-learning system, the
development of human cadres, the material capabilities and trends in the selection of educational
methods, and the development of plans for E-learning as an alternative to education attendance
in universities. The tool of study can also be used to determine how effective a university E-
learning system. The research is noteworthy since it is suitable for a real-world phenomenon,
namely the spread of the Coronavirus. The results of this study can be valuable in the use of web
applications regularly with the teaching and students in lessons, conferences, and forums via the

internet and others, as shown in conclusions.
2- Material and Methods

The study is conducted via questionnaire by Google Forms method using the website in E-
learning. The study mains goal is to use the best methods of various web applications in E-
learning. This study shows that every application lags behind other applications in its use in E-
learning. To identify the quality of E-learning in the website where the most used applications in
each paragraph are calculated and arranged according to the graph. As shown below in the table
of the questionnaire (a simple form of a questionnaire) to download the complete questionnaire
inside this link: https://drive.google.com/file/d/1D9CiwUSuwsCU-IJmAqLNtOJHY GQdFvcav/view?usp=sharing

therapy. AS in the table:
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Table(1): Form of a questionnaire

5/28/2020 From 20 to university Classroom, Zoom, Free conference call,
9:06:40 Male 30 year Degree BSC  student Telegram, WhatsApp
5/28/2020 From 30 to
9:08:45 Male 40 year Degree MA Professor Edmodo
5/28/2020 From 20 to university
9:09:01 Male 30 year Degree MA  student Classroom, Free conference call
5/28/2020 From 50 to Classroom, Edmodo, Moodle, Zoom,
9:12:33 Female 70 year Prof Dr Professor Free conference call, Meet, Webex Meet
5/28/2020 From 50 to
9:23:15 Male 70 year Prof Dr Professor Classroom, Zoom, Telegram
5/28/2020 From 20 to
9:29:59 Female 30 year Prof Dr Professor Classroom, Zoom, Meet, Telegram
5/28/2020 From 20 to university
9:37:24 Female 30 year Degree BSC  student Zoom, Telegram, YouTube
5/28/2020 From 30 to university
9:53:39 Male 40 year Degree MA  student Free conference call
5/28/2020 From 20 to university
9:55:08 Female 30 year Degree BSC  student Classroom

Classroom, Zoom, Free conference call,
5/28/2020 From 20 to university Meet, Telegram, WhatsApp, Viber,
9:57:13 Female 30 year Degree BSC  student YouTube
5/28/2020 From 30 to Classroom, Free conference call,
10:22:54 Female 40 year Degree MA Professor Telegram
5/28/2020 From 30 to university
10:29:30 Male 40 year Degree MA  student Edmodo
5/28/2020 From 50 to
10:48:28 Male 70 year Degree PHD  Professor Classroom
5/28/2020 From 40 to university
11:29:59 Male 50 year Degree MA  student Zoom
5/28/2020 From 30 to Classroom, Moodle, Free conference
11:42:53 Female 40 year Degree PHD  Professor call, Meet, Telegram, WhatsApp, Viber
5/28/2020 From 20 to university
12:14:56 Male 30 year Degree MA student Free conference call

These results indicate that the research sample supports that the majority of the questionnaire
paragraphs are using applications website in E-learning to teach students through electronic
classes, webinars, conferences, courses, and to others by the Internet as shown in the results and
discussions.

2-1 E-learning:

Previous studies on E-learning were discovered a century ago until now as further development
on platforms used in E-learning in 2020 more interactive use in universities through website

applications.
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E-learning is education using electronic technologies and technology to access educational
curricula outside-of traditional classrooms. Education refers to lessons, an organized course,
educational experience, or degree of exams that are offered entirely online. Downloaded done
lectures and lecture schedules by the online classroom. Students can enter through these different
website applications that are used in E-learning. E-learning has two types of Synchronous E-
learning and Asynchronous E-learning.[1,2,3]
Synchronous E-learning refers to direct online lessons, concurrent online lessons, or virtual
lessons in the classroom. Synchronous E-learning is used in online conference systems,
webinars, or others as these applications Zoom, and Free Conference call, Meet, WebEX, etc .
[1,2,4]
Asynchronous E-learning is a self-paced step that students can access lesson materials on a
computer, or web-based, at the speed that is appropriate for students and then choose what they
want to learn and set the date for education with students. Asynchronous E-learning programs
include pre-recorded lecture content, video, visuals, or text and other interactive elements such as
Classroom, Edmodo, Moodle, YouTube, Telegram, WhatsApp, Viber, etc. [1,2,5].
2-2 Using Classroom, Edmodo, and Moodle in E-learning
These applications are commonly used in E-learning. These applications are free and provide a
platform for E-learning in an easy and simplified method. They help various professors
significantly representing lessons and the organizations of the lectures and the curricula during
applications. Then facilitates interaction with students by the applications. The applications are
incorporated into the classroom for a variety of uses include:

1. Create an electronic classroom for students.

2. Publishing lectures in an electronic classroom.

- _‘."’D :; | = .»
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Posting assignments, competitions, and interactions through dialogue and discussion
among students in an electronic class.

Conducting exams in an electronic class.

Create polls for student responses to exams and assignments.

Providing links to obtain useful information. The apps allow students to upload

assignments, view and rate them.

2-3 Using Zoom, Free Conference call, Meet, and WebEx Meet in E-learning

These are applications used in workshops, webinars, video-conferences, and simple meetings on

the Internet. These are mainly used by universities and companies to host meetings with

professors, colleagues, and international clients. They are also a great way to start quick and easy

meetings on the Internet. The free plan allows universities to collaborate with other universities

in conferences and other posts on high-quality screens, web cameras, VolP, and chat messages in

one session.

Features of applications in E-learning include:

1.

2.

Free applications.

High-quality video and audio, or summons for listening to the meeting audio using the
phone.

Easy-to-use tools for collaborating online with others, including sharing, shared
comment, hacking and polling rooms, and whiteboards.

Allows high-quality meeting records and downloading those records as MP4 files.

Full feature apps for iOS and Android.
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2-4 Using Telegram, WhatsApp, and Viber in E-learning

These applications are free instant messaging. they are applications for smartphones that works

across multiple platforms and are widely used among college students to send multimedia

messages such as photos, videos, and audio along with simple text messages. E-learning has

been implemented through these applications. Professors and students can exchange photos,

videos, and audio media messages by creating a group for studying class via these applications.

These applications are used by a phone number as an identity. These applications allow free

phone calls or send text messages or audio recordings to many groups (student groups). Once

download any of the apps (Telegram, WhatsApp, and Viber), an access code will be sent by

SMS or call back to activate applications to verify the user's identity in applications by Wi-Fi or

even over 3G. Features of Telegram, WhatsApp, and Viber applications in E-learning include:

1.

2.

-y B
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Free applications.

Used on mobile devices and computers and can be opened through different web
browsers.

Downloading applications require a small space.

All file types, Messages or audio recordings can be sent to all students. And it is easy to
send and receive any type of file that contains the learning process within the E-learning
by these applications.

Possibility to create groups or channels in these applications for each semester or every
stage or every course. The professor communicates with his or her students in the entire
curriculum through groups. Feedback can be provided as a kind of response to students

with everything related to the content of lectures.
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6. Through group, possibility to publish study dates, schedules, scientific forums,
conferences, and seminars. In addition to start and end dates of lessons for students in E-
learning.

7. Make a voice call with one of the students to clarify what the professor cannot explain in
the electronic lecture.

Through groups in the applications, the contents of the materials can be downloaded in the
electronic class and an explanation is made for students. Messages can also be exchanged
between the professor and students. The classes and discussions in the lectures do the role of
competition between students' duties. Or asking questions during the explanation of the
electronic lecture.

2-5 Use of the YouTube platform in E-learning

In recent years YouTube has been used in E-learning by creating a channel on YouTube,
and lessons are downloaded on the YouTube channel too. Online lessons are broadcasted directly
through a channel to explain the contents of the materials for students. E-learning on YouTube is
used for lessons, seminars, or scientific conferences in more interactive, fun, and truly
informative. The transform can be boring or complex topic into an exciting and attractive E-
learning experience in general gives YouTube the ability to create fully customized playlists. A
playlist of all the topics can be created in E-learning lessons so that students can quickly access
videos that will help them expand understanding or learn more about the contents of the material.
This makes it an ideal tool for lessons students. YouTube gives the E-learning specialist the
ability to create videos that students can access even after the E-learning lessons have already
done, whether they were webinars or conferences, or other applications. The invaluable reference
tools enable students who want to update their memory and general information about the topics
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unit or review content before any exams. Videos also can attract students to education. Difficult
explanations of complex topics done through the use of text or images. However, videos can
illustrate a complex concept or process of visualizing the steps or ideas involved. Even finding
an existing video on YouTube that provides students with an in-depth look at how these ideas
performed. They help students to acquire and retain knowledge sets and skills more effectively.

They also provide a visual context for the content of E-learning courses for E-lectures.
3- Results and Discussion

The study explains the quality of E-learning on the website applications including Classroom,
Edmodo, Moodle, Zoom, Free Conference call, Meet, WebEx Meet, Telegram, WhatsApp,
Viber, and YouTube. The comparison is made between applications used in E-learning by
questionnaire method randomly. At different scientific levels of the professor and the students
ranging in age from (20-100) years. Showing in a questionnaire that the percentage more used in
website applications is Classroom, Free Conference call, Telegram, and Zoom in the E-learning.
These four possibilities were high in a questionnaire. The study finds out that most of the
community groups have sufficient knowledge about E-learning and educational methods. Using
the Google forms method for creating the questions in a questionnaire. The set of questions
completely and randomly answered. Questions that are used in a questionnaire are gender, age,
certificates of the participants in the questionnaire, and the relative knowledge of the participants
in the questionnaire for the professor and university students. The web applications eleven were
identified to choose the participants for applications used in education. The number of all
participants to a questionnaire is 288 samples. The number of answers of type gender
participating in a questionnaire is 287 samples. The number of answers of age participating in a
questionnaire is 287 samples. The number of answers for the cognition of certificates

{10}—~
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participating in a questionnaire is 281 samples. The number of answers for determining
participating in a questionnaire than the professor and the university students is 273 samples. The
number of answered choices for website applications mostly used in E-learning in a
questionnaire is 288 samples.

AS in Figure 1 A-B, The number of participants in a questionnaire is 288 samples. The answer to
a question is on boxes form as in the last paper. The percentage used on Classroom in E-learning
in the questionnaire is 66%. The percentage used on Edmodo in E-learning in the questionnaire
is 12.5%. The percentage used on Moodle in E-learning in the questionnaire is 10.8%. The
percentage used on Zoom in E-learning in the questionnaire is 36.5%. The percentage of using
Free conference call on E-learning in the questionnaire is 41.7%. The percentage used on Meet
in E-learning in the questionnaire is 19.4%. The percentage used on Webex Meet in E-learning
in the questionnaire is 6.9%. The percentage used on Telegram in E-learning in the questionnaire
is 40.3%. The percentage used on WhatsApp in E-learning in the questionnaire is 27.4%. The
percentage used on Viber in E-learning in the questionnaire is 17%. The percentage used on
YouTube in E-learning in the questionnaire is 21.5%. The web applications mostly used in the
quality of E-learning are Classroom, Free Conference call, Telegram, Zoom, and Meet. They are
applications that are mostly used in E-learning for teaching students in universities. AS in figure

1 A-B, and figure 2:
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(A)

(B)

Classroom
Edmodo
Moodle
Zoom

190 (56%)
3% (125%)
31 (10.8%)

105 (36.5%)
Free conference call 120 (41.7%)
Meet
Webex Meet
Telegram
WhatsApp
Viber
YouTube

WebEx Meet

56 (19.4%)

116 (40.3%)
79 (27 4%)

49 (17%)
62 (21.5%)

0 50 100 150 200

Figure(1 A-B): Graph for using the website eleven in the quality of E-learning
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As in Figure 2, he classroom is the most used application in E-learning, creating online classes
and enables students to collect, distribute and manage these classes, allows them to communicate
and

collaborate with students, share study materials and other related documents with students, and
allows teachers to share files from their computers, YouTube videos, Google Drive links, or any
other links once these materials are saved and stored online. Students can access them from
anywhere, even mobile devices. In Student section, the teacher can decide whether their students
are allowed to comment on questions, announcements, and assignments they create or if they can
only post. The teacher can also choose to be the only one in their class who can post and
comment. Google Classroom allows teachers to create, distribute, collect, and grade homework,
and they can do other things like adding useful links to assignments, re-use the same assignment

again, schedule the assignment for a later date. Educators can make ads through Google

12550%
L o

10.80%

Figure(2): most used application in E-learning
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Classroom, and it will be automatically emailed to all students in the class, and they will also be
able to view it in the Classroom's stream tab. The service also allows educators to schedule when
an announcement, post, or assignment appears on the student’s stream tab.

As in Figure 3, students are taught to attend universities. They are lectures, conferences,

seminars, etc. at universities. However, E-learning is used in some universities to train new

2015 2016 2017 2018 2019 2020 2021

employees and conduct open online courses and others.
Figure(3): Use of attendance education in universities

E-learning is used in 2020 and 2021 at universities by 100% due to the outbreak of the
coronavirus, through the website used in E-learning. The website is used in E-learning to create
lectures, conferences, workshops, and others. Classroom, Edmodo, Moodle, Zoom, free
conference call, Meet, WebEx Meet, Telegram, WhatsApp, Viber, and YouTube are more
common E-learning applications. Through the website applications, classes downloaded, lecture
schedules on the E-learning site that students can access. In addition to the blackboard screen,
interaction occurs in the classroom through instruction, tasks, and competitions. The lesson

presented completely. It also has a live video for the professor to explain the semester for

e 'QU“" 3
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students and interactions in lecture between the professor and students in the semester
curriculum, duties, competitions, and stimulating discussion among students by the website. As

in Figure 4:

2015 2016 2017 2018 2019 2020 2021

Figure(4): The use of E-learning in universities

The quality of interaction between students and online teaching is an imperative factor in
determining the effectiveness of E-learning via a website to create and maintain sustainable
learning communities. Interaction with the content is an internal dialogue of reflective thought
that occurs between the learner and the content. Interaction is often triggered and supported by
events in the learning environment focusing on how the learner reacts to what is to be learned.
The interaction between students and teaching has been undertaken to improve the design and
delivery of documented content via the website, to maximize the effectiveness of the online
learning environment for undergraduate and postgraduate distance learning courses. As in Figure
5:

e 'QU“" 3
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Access links to external resources

Access educational resources as videos

Get presentations and lecture handouts

Check announcementsrelated to courses

Check general announcements

Communicate with teaching staf

Submit assignments

Access questions to train for the exam

Get feedback from formative assessment

Figure(5): Students interaction with teaching via E-learning
4- Conclusions:
This study came to clarify the importance of the quality of E-learning in conformity with
international standards of quality, for the success of the E-learning experience as a modern
experience in many countries. The study done on using website applications including
(Classroom, Edmodo, Moodle, Zoom, Free Conference call, Meet, WebEx Meet, Telegram,
WhatsApp, Viber, and YouTube) in quality of E-learning, and how to use all web applications
regularly in E-learning as shown in the following cases:
» The (Classroom, Edmodo, and Moodle) website applications are used in electronic
classes for students, lectures, files, and slide presentations in electronic classes and are

explained on it, and also students' exams are done during these applications.
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» The (Classroom, Edmodo, and Moodle) website applications are used for designing huge
courses for professors and students in different specializations, and after completing the
courses, the certificate directly will be sent to Gmail.

» The (Zoom, Free Conference Call, Meet, and WebEx Meet) website applications are used
by professors in conferences, webinars, and workshops to broadcast live direct
presentations during these applications.

» The (Telegram, WhatsApp, and Viber) website applications are used for exam,
advertisements, study dates, schedules, scientific forums, conferences, and webinars, and
other, also set start and end dates of lessons for professors and students during these
applications.

» The YouTube website application is used for lecture reviews for students before exams
and also used in conferences, webinars, and others for live direct presentations during
this application.

With the work to spread out the culture of quality among all workers in this field by holding
conferences and scientific and training courses to raise the level of performance and reduce
errors:

1 -Investing in the positive directives for students and faculty members towards E-learning,
developing plans and programs to benefit from these directives, and giving training courses in
the field of E-learning to both students and faculty members.

2 .Training and encouraging teachers to communicate with students through electronic pages and

E-mail, given that many students have Internet service at home.
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3 -The university should conduct more studies and research to find out the effectiveness of E-
learning in the presence of harsh conditions and hold conferences and seminars for the
development and advancement of E-learning.

4- The necessity for the university to offer materials that give the student the skills and
techniques of E-learning to facilitate the process of interaction and benefit students with the

educational materials presented electronically.

Abbreviations:

CBT: computer-based training

MAC: Macintosh

CBT: computer-based training

SPSS: statistical package for the social sciences
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ABSTRACT
Radon sources can be found in external and internal radiation. Lead pencil (LP) is often used for
drawing, sketching, etc. regardless of age nowadays. Paracetamol (PC) is commonly used around
the world especially to treat fever, headache, menstrual pain, and common pain. Hence, the aim
is to study the procedures for determining the radon gas comes out from different types of lead
pencil and paracetamol.
Eight and five samples were collected from different companies of lead pencil and paracetamol,
respectively. The samples were measured using the sealed technique in cylindrical plastic
containers with CN-85 detectors. After irradiation, the detectors were chemically etched using 2
N sodium hydroxide (NaOH) solution at a temperature of 70 °C for 62 min. The alpha track
density on the surface of detectors was measured using an optical microscope at a magnification
of 100x. Tracks on detectors were counted using Image software.
Radon concentration values including all samples in this study are within the limits of
international which is 1000 Bg/m®. The concentration of radium in LP and PC samples are lower
than those reported in previous study. The result of the uranium concentration of both samples is
quite low compared with the allowed limit which is 11.7 ppm. Annual effective dose levels are
all below the dose limit which is 10 mSv/y. Lastly, there was a linear relationship between
radium activity and radon exhalation rate. Therefore, using LP and eating PC cause no danger to
humans. All results showed in this study are within internationally permissible limits, and
therefore not a threat to human health.

Keywords: lead pencil; Paracetamol; Radon; Track; alpha particles;detector
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1. INTRODUCTION

In Solid State Nuclear Track Detection (SSNTDs) the track formation is correlated to the
charged particles that produce damage permanently on the detector caused by the excess of the
threshold unit. An ionizing particle that producing the intensity of ionization damage is directly
proportional to the square of its charge and about inversely proportional to the square of its
velocity. The most sensitive plastic is the type of organic polymers [1].

Compared to other materials the radiation damage path is more sensitive to chemical
reactions. They will appear as black on the detectors when these canals reach a width similar to
the wavelength of the visible light [4]. The most popular etching techniques using in laboratories
are chemical etching because of its related parameters such as the concentration of the etchant
solution, etching temperature, and duration of time are optimized and well established [8].

Polymer SSNTDs such as Columbia Resin No. 39 (CR-39) and Cellulose Nitrate 85
(CN-85) are most reactive to the energetic alpha particles. Alpha particles can cause severe
damage trail as it passing through the detectors. SSNTDs have their own impressive
characteristics which are insensitivity to visible (UV-, X-, B- and y-rays) and non-fading of latent
tracks [10].

Humans are continuously being exposed to background radiation. The source of
background radiation is man-made and natural radiation. Other sources are terrestrial and cosmic
radiations. Terrestrial sources come naturally from the soil, water and, air. While cosmic
radiation is the radiation from outer space that mainly contain positively charged ions from the
proton to larger nuclei.

lonizing radiation can discard the electrons from the orbits to stabilize the atoms.
Charged particles and atoms are called ions. Both natural and man-made radioactive materials
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can emit ionizing radiation. Types of radiation are alpha radiation (a), beta radiation (), photon
radiation (gamma y and x-ray), and neutron radiation (n). Their ability can discard one or more
electrons away from the atoms in any material they pass through [7].

Radon (Rn) is a chemical element and the atomic number is 86. Radon half-life is 3.8
days. It is colorless, odorless, tasteless, naturally occurring, radioactive noble gas that is formed
from the decay of radium. Radon is the heaviest gas that remains under normal conditions and is
a health hazard [7].

From the previous studies, a study of radium in vegetables and foods become interesting.
High radioactive chemical elements in radium consist in an assortment of foodstuffs. Under
normal conditions of temperature and pressure, radium is a solid radioactive element [5].

Currently, black-core pencils contain graphite, not lead [2]. Pencil graphite core
intercalated with clay particles (majorly silica and a few metal oxides) in conductive graphite [1].

Paracetamol or also known as acetaminophen commonly used around the world
especially to treat fever, headache, menstrual pain, and common pain. The poisoning could lead
to serious liver injury and even death [3].

Based on the previous study they are using drinking water, materials building, animal
bones, vegetables, and biscuits to determine the radon gas. For our study, we are using different
materials such as lead pencils and paracetamol. Most children prefer to use pencils during
classes, especially in primary school. Another common thing humans always consume when they
have a fever, headache, menstrual pain, and common pain which is paracetamol. Therefore, this

study aims to determine the radon gas that comes out from lead pencil and paracetamol.
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2. METHODOLOGY

Eight LP samples and five PC samples were collected from different companies in
Malaysia. Each sample weight about 5 g (Table 1), in powder form by grinding using mortar and

pestle.

Table (1): Weight sample and distance from surface of sample to the detector CN-85

Code samples Weight sample (g) Dista;(]:: ;chig:fésig; siznr:;:)le to
LP1 3.0
LP2 2.6
LP3 3.9
LP4 2.6
LP5 ° 4.0
LP6 2.8
LP7 3.0
LP8 3.0
PC1 2.2
PC2 2.0
PC3 5 2.0
PC4 2.6
PC5 2.6

Weighed samples were placed in cylindrical plastic containers of length 4.8 cm and
diameter 2.1 cm. CN-85 in the form of sheets were cut into thirteen pieces, eight for LP samples
while five for PC samples with dimensions 1 x 1 cm?. One sheet of CN—85 was placed under the
cap of the cylindrical plastic containers fixed by double-stick tape. From Table 1 the distance
from the surface of each sample to the detector CN-85 is different. The cylindrical plastic
containers were sealed to irradiate the detectors with alpha particles emitted from radon on 18"

February 2020 and reopened on 22™ June 2020 for 126 days/4 months 5 days.
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Put 20 g NaOH pellets in the beaker 500 mL. Pour 250 mL distilled water into the
beaker. To ensure the solution mix well, the solution was stirred with the magnetic stirrer on the
hot plate magnetic orientation.

After 126 days of irradiation, the detectors were pulled off from the double-stick tape. A
Crocodile clip was wrapped around the stir rod. Then, the detectors were clipped by a crocodile
clip and soaked in the NaOH solution. During the process, the detectors were etched by heater
using 2 N NaOH solution at 70 °C for 62 minutes. Then the detectors let dry before being put in
the plastic jar.

After the chemical etching process, the detectors from the plastic jar were put under an
optical microscope with a digital camera on the microscope using a magnification of 100x and
defined it on the computer. Twenty regions images were captured on each detector. After all
images of detectors for each sample are captured, store these images (pixel unit) in the computer
in the form (jpg) and name it. Then for alpha tracking image analysis, the images were inserted
to program analysis ImageJ. ImageJ one of the designed program, and contain full options in
processing and analysis. The number of tracks on the image appeared as a black round shape as

in Figure 1. Each image contains the number of tracks was counted using ImageJ.
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Figure(1): example image number of tracks for LP1 at region 1.
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1. RESULTS AND DISCUSSIONS

After collecting data for a number of tracks, the average number of tracks were calculated

and recorded as in Table 2.

Table(2): Average number of tracks for samples

Code sample LP PC

Readi 1 2 3 4 5 6 7 8 1 2 3 4 5
1 42 | 23 | 66 | 37 | 53 | 35 31 68 | 21 | 18 | 54 | 37 | 30

2 48 | 21 | 62 | 57 | 39 | 39 18 28 | 11| 19 | 57 | 28 | 41

3 45 | 32 | 36 | 42 | 41 | 64 17 39 | 19 | 24 | 58 | 46 | 43

4 58 | 34 [ 33 | 60 | 40 | 56 9 45 | 19 | 29 | 53 | 46 | 41

5 63 | 36 | 22 | 32 | 26 | 61 11 sa [ 11| 26 | 52 | 38 | 4

6 40 | 15 | 25 | 14 | 31 | 59 14 42 | 23 [ 14 | 40 | 45 | 44

7 3 | 16 | 28 | 19 | 29 | 62 13 19 8 | 13 | 55 | 58 | 54

8 56 | 14 | 18 | 43 | 30 | 47 11 210 | 10 | 14 | 54 | 50 | 33

9 55 | 15 | 34 | 56 | 20 | 56 23 17 | 19 | 16 | 63 | 30 | 46

10 44 | 26 | 44 | 42 | 35 | s3 14 17 | 3| 18] 72 1| s1
Number 11 53 | 20 | 42 23 | 43 65 16 38 | 20| 14 | 48 | 52 | 39
o iraes 12 63 | 21 | 40 | 25 | 41 | s6 10 21 7 | 24 | 45 | 54 | 39
13 58 | 34 | s5 | 28 | 25 | 55 11 25 | 19 | 25 | 57 | 48 | 46

14 56 | 37 | s6 | 25 | 28 | 61 14 29 | 17 | 15 | 56 | 51 | 41

15 45 | 92 | 28 | 32 | 48 | s3 18 61 | 13 | 17 | 52 | 39 | 49

16 73 | 40 | 32 | 33 | 42 | 64 10 46 | 11 | 18 | 41 | 38 | 46

17 57 | 21 [ 23 | 46 | 40 | 56 14 55 | 12 | 15 | 49 | 54 | 33

18 35 | 32 [ 21 | 26 | 27 | 68 16 74 | 18 | 28 | 49 | 41 | 39

19 41 | 43 | 20 | 45 | 32 | 64 13 44 | 13 | 10 | 62 | 53 | 42

20 81 72 29 30 40 49 16 72 32 17 47 29 46
Average | 52.35 | 32.2 | 35.7 | 35.75 | 35.5 | 56.15 | 14.95 | 40.75 | 15.8 | 18.7 | 53.2 | 43.9 | 42.25

From this study, the results was analysed to determine the radon concentration in lead pencil and
paracetamol. The measurements of track density (p), radon concentration (Cgy), dissolved radon
concentration of the sample (Cs), annual effective dose (AED), surface exhalation rate (SER),
mass exhalation rate (MER), radium concentration (Cra), and uranium concentration (Cy) were
recorded in Table 3.
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Table (3): Track density (p), radon concentration (Cgrp), dissolved radon concentration of the
sample (Cs), annual effective dose (AED), surface exhalation rate (SER), mass exhalation rate
(MER), radium concentration (Cga), and uranium concentration (Cy) using CN-85 detectors for
eight and five samples of LP and PC, respectively.

Zigf "c\lrg;:lc()sf p (Track/cm?) Can Cs (Bg/m?®) AED SER MER Cra Gy

Samplas | (Track (Ba/m?) | (mSv/y) | (mBg/m’h) | (mBa/kg.h) | (Ba/kg) | (ppm)
1| 5238 5235.000 | 227.214 | 6182.481 | 5732 | 54.882 4173 055y | 0671
N 3220.000 | 139.757 | 2696.521 | 3.526 | 29.257 5224 0294 | 0358

2| 35 3570.000 | 154.948 | 10961.950 | 3909 | o . 2699 0489 | 0595

| 3575 3575.000 | 155.165 | 2993.808 | 3.915 | o, oo 5 469 0327 | 0397

i 5| 355 3550.000 | 04080 | 12577.540 1 3.887 | 4 653 3.773 0.499 | 007
6| 61 5615.000 | 243.707 | 5570256 | 6148 | , 0. 4177 0553 | 0672

| 1405 1495.000 | 64.887 | 1765579 | 1637 | .. . 190 o1sg | 0192

o | 2075 4075.000 | 176.866 | 4812533 | 4462 | , . 3248 0430 | 0.522

1| 158 1580.000 | 68.576 | g7 335 1730 1 15147 0.924 0122 | %148

2| 187 1870.000 | 81163 | g46 479 2.048 13.070 0.994 0.131 | 0.160
PC | 3| 532 2320000 | 534003 | 2692.656 | 5.825 37.182 2.827 0.374 | 0.455
il a9 4390000 | 190.538 | 3676313 | 4.807 | Lo oo 2 032 0401 | 0488

s | 4225 4225000 | 183377 | 3538137 | 4626 | Lo.00 5 918 03gg | 0469

The range for track density values was between 1495-5615 (Track/cm?) and 1580-5320

(Track/cm?) for LP and PC samples, respectively. The track density values were corresponding

to the radon concentrations values.
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From Figure 3 the highest radon concentration was 243.707 Bg/m® found in ASTAR
Rainforest 2B Pencil P1700 (LP6) while the lowest radon concentration was 64.887 Bg/m®

found in Pencil HB Elite 161 (LP7).

The higher grade of pencil contains a higher graphite percentage. The highest radon
concentration is 2B pencil which has a higher blackness, and the marks drawn are relatively
black, while the lowest radon concentration is HB pencil which has a lower blackness, and the
color of the marks drawn is relatively light, which is very different. There are obvious
differences in the composition of the core between the two. The main component contains in 2B
pencil lead is graphite, while the composition of HB pencil is in addition to half of the graphite.
The usage of 2B pencil and HB pencil is not similar. 2B pencil is darker in color and lowers in
hardness. It is suitable for drawing and painting. But HB pencil is not. It has high hardness and is
not easy to break. It is suitable for writing, especially for children who have just learned to write.

Besides, HB pencil is also suitable for marking on hard objects.

But for PC samples, the highest radon concentration was 230.903 Bg/m?® found in Panadol
Cold And Flu Day (PC3) while the lowest radon concentration was 68.576 Bg/m* found in
Panadol 6 strip (PC1) based on Figure 4.1. PC3 caplets can be used for blocked and runny nose,
headache and body ache, fever, sinus and pain relief. Active ingredients contained in each caplet
are 500 mg of paracetamol, 25 mg of caffeine, 5 mg of phenylephrine hydrochloride. While PC1
is used for the fast effective temporary relief of pain and discomfort associated with headache,
muscular aches, period pain, arthritis/osteoarthritis, toothache, migraine, colds and flu, tension
headache, sinus pain/headache and backache. PC1 also reduces fever. It also acts in the brain to

reduce fever. PC1 contain 500 mg of paracetamol as the active ingredient and they also contain

s AT
{10} —
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starch-pregelatinised maize, starch-maize, talc-purified, stearic acid, hypromellose, povidone,

glycerol triacetate, potassium sorbate and carnauba wax.

Radon concentration values including all samples in this study are within the limits of

international which is 1000 Bg/m?® [6].

Cgn Vs Code of samples

LP1 LP2 LP3 LP4 LPS LP6 LP7 LP8 PCl1 PC2 PC3 PC4 PC5

Code of samples

300

250

200

Cra (Ba/m?)
Z

10

o

(o)
o

o

Figure(3): Bar chart showing radon concentration in LP and PC samples

Figure 4 shows the relation between uranium concentration with the radium
concentrations in LP samples while Figure 5 shows the relation between uranium concentration
with the radium concentrations in PC samples. A positive correlation has been observed between

uranium concentration and radium concentration in both Figures 4 and 5.

ASTAR Rainforest 2B Pencil P1700 was characterized by the highest radium

concentration was 0.553 Bg/kg and the lowest value radium concentration in LP samples was

ARD2Y§
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found in Pencil HB Elite 161 0.158 Bg/kg. In addition to that, the average value of radium
concentration in LP samples were 0.356 Bg/kg. While for PC samples, the highest radium
concentrations was 0.401 Bg/kg found in Redamol by Royce Pharma Manufacturing Sdn. Bhd
and the lowest radium concentrations was 0.122 Bg/kg found in Panadol 6 strip. The average
value of radium concentration in LP samples was 0.262 Bg/kg. The concentration of radium in
LP and PC samples are lower than those reported by [9] for a garden rocket, and are similar to

the values typically found for cucumber, carrot, spinach, green beans, and green haricots.

The uranium concentrations are found to vary from 0.192-0.672 ppm with a mean value
of 0.432 ppm for LP samples. While for PC samples the uranium concentrations are found to
vary from 0.148-0.488 ppm with a mean value of 0.318 ppm. From Table 3, it has been observed
that there are variations in the values of uranium and radium concentrations among both samples.
This variation may be arisen due to the difference in the nature of the samples and nuclei content
of these samples. The result of the uranium concentration of both samples is quite low compared

with the allowed limit which is 11.7 ppm [11,12].
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Figure (4): The correlation between radium and uranium concentrations in LP samples
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Figure(5): The correlation between radium and uranium concentrations in PC samples
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From Figure 6, the highest value of annual effective dose for LP samples is 6.148 mSv/y
from (ASTAR Rainforest 2B Pencil P1700) and the lowest value of annual effective dose is
1.637 mSv/y (Pencil HB Elite 161). While for PC samples, the highest value of annual effective
dose is 5.825 mSv/y (Panadol Cold And Flu Day) and the lowest value of annual effective dose
is 1.730 mSv/y (Panadol 6 strip). Since the effective dose depends on the radon concentrations,
the samples which recorded high concentrations also had high values of annual effective dose.

These levels are all below the dose limit which is 10 mSv/y [6].

AED vs Code of samples

AED (mSvly)
w SN (6]

N

LP1 LP2 LP3 LP4 LP5 LP6 LP7 LP8 PCl PC2 PC3 PC4 PC5
Code of samples

Figure(6): Bar chart showing annual effective dose in LP and PC samples

The surface exhalation rate values were in the range of 15.673-54.942 (mBg/m?.h) and
12.147-39.887 (mBg/m?.h) for LP and PC samples, respectively. While the mass exhalation rate
was in the range of 1.192-4.177 (mBg/kg.h) and 0.924-3.032 (mBqg/kg.h) for LP and PC

samples, respectively. Figures 7 to 10 shows a direct relationship between radium activity and
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radon exhalation rate in LP and PC samples (R?=1). Hence, there was a linear relationship

between radium activity and radon exhalation rate.
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Figure(7): Correlation between radium concentration and surface exhalation rate for LP samples
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Figure(8): Correlation between radium concentration and mass exhalation rate for LP samples
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Figure(9): Correlation between radium concentration and surface exhalation rate for PC samples

MER vs Cg,

w
3

RZ=1

MER (mBg/kg.h)

<
ul

0
0 0.05 0.1 0.15 O, (Bafkep 0.3 0.35 0.4 0.45

Figure(10): Correlation between radium concentration and mass exhalation rate for PC samples
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1. CONCLUSION

Radon concentration values including all samples in this study are within the limits of
international which is 1000 Bg/m®. The concentration a radium in LP and PC samples are lower
than those reported by privious studeis. The result of the uranium concentration of both samples
is quite low compared with the allowed limit which is 11.7 ppm . Annual effective dose levels
are all below the dose limit which is 10 mSv/y. Lastly, there was a linear relationship between
radium activity and radon exhalation rate. Therefore, using LP and eating PC cause no danger to
humans. All results showed in this study are within internationally permissible limits, and

therefore does not pose a threat to human health.
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Abstract

Radioactive background is very important with regard to the exposure of the population to
radiation, many countries of the world measure the rate of exposure caused by natural radiation
for different purposes, where radioactive pollution represents an important problem as a result of
the spread and the frequent use of radioactive materials in different applications, such as
medicine, agriculture, industry, and others, and some industrial facilities in the city of Misurata
like Libyan Iron Company use some techniques that depend on radioactive sources. In this study,
over a whole year with its four seasons, the levels of radiation background were evaluated in the
area surrounding the Libyan Iron and Steel Company in the Qasr Ahmed region in Misurata city
and within the company’s. It is measured for primary and secondary directions for a distance of 8
km.

The radiation levels outside and inside the company’s perimeter were within the natural limits of
the radiation background in the area, radiation levels do not different between the monitoring
points that were measured within the company’s borders from those that were measured in the
area surrounding the company. The radiation levels are not affected by the measurement season,
and therefore that the obsession of radioactive contamination that some people have is
unfounded and that the situation from this aspect is reassuring.

Keywords: Radiation background, Radiation Protection, Misurata city, Libya, Iron and Steel Company.
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Abstract

The objective of this research is to study the variation of temperature and solar intensity on the
performance of commercial silicon solar cells. This experiment was done at West Kordofan
University, Department of Physics. A silicon solar cell was positioned at 45° in the direction of
the sun. Then the current-voltage relationship (1-V) was recorded every hour during the day. The
results in terms of I-V characteristics demonstrated that the short-circuit current increased
linearly with the increase in temperature in the range of (26-33)° C, while the open-circuit
voltage decreased logarithmically. On the other hand, the fill factor was found to be in the range
of 72-78, and the corresponding efficiency was in the range of (6-11%). This result showed that
En- Nahud town has a high solar intensity of approximately 1000 W/m*. Therefore, it is found to
be a perfect chosen area for providing solar cell investigations and projects in different
renewable energy applications.

Keywords: silicon, solar cell, intensity, temperature, efficiency
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1. Introduction

Photovoltaics is the direct conversion of sunlight into electricity at the atomic level. Some
materials exhibit a property known as the photoelectric effect that causes them to absorb photons
and release electrons. These free electrons are captured and directly converted to electric current
[1-2]. Solar radiation is used in two categories; either it is used as a heat source, or it is used to
generate electricity from solar energy using photovoltaic cells. This phenomenon is known as the

photovoltaic effect [3].

Since the global crisis in 1973, more attention has been given to renewable energy, especially
solar energy. First, observed in 1839, a French physicist called Edmund Becquerel noted that
voltage appeared when one of two identical electrodes in a weak conducting solution was
illumed [4]. In 1870, Adam and Day studied this effect in solids, especially in selenium.
Moreover, in 1880, selenium PV was fabricated with an efficiency of about 1%. Solar energy is
highly attractive as a primary energy source because it is a continuous renewable source which
cannot be depleted. It is available everywhere, and doesn't require transportation or transmission.

It is environmentally clean and is possible to collect, convert, and store with present techniques

[5].

Solar energy is an attractive approach to overcome limited access to energy and expected
energy crises in the future, due to the fact that Sudan receives sufficient amounts of sunlight
during the day, especially in the West State, mainly in the En Nahud area. The development of
Sudan depends on the quality of scientific research to address this issue of solar energy and solar
cells [6]. Solar cells are semiconductor photovoltaic devices that produce current when exposed

to sunlight. They are usually made of very thin crystalline silicon, having a thickness of 200-300

- _‘."’D :; | = .»
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um as in fig. 1. [7]. Photovoltaic phenomena mean converting sunlight directly into electrical
current, but only a small percentage of the incident solar energy on the PV cell is converted into
electrical current. The maximum efficiencies for most solar cells converted to electrical current
are in the range between 20% and 28%, depending on the type of material used for the solar cell
fabrication. The achievable efficiencies were generally between 2% to 20% [8]. However, the
efficiencies of commercially available solar cells have recently been in the 10% to 15% range.
Although some of the losses cannot be eliminated, many other losses can be reduced by proper
design or selection of material. Solar energy has become more widespread and the intensive
research and development of solar cells has become achievable for economical harnessing in
order to reduce the production costs and to accelerate market penetration, especially in remote

rural areas where the photovoltaic is an excellent solution to electricity provision [9]

Large scale application of photovoltaic for power generation, either on rooftops of houses or in
large fields connected to the utility grid, is promising as well, to provide clean, safe alternatives
to current methods of electricity generation [10]. When a solar cell is illuminated by sunlight, the
photon energy of the incident light is converted to direct current through the process of
photovoltaic effect [11]. Photovoltaic (PV) technologies for solar energy conversion

characterize promising routes to green and renewable energy generation [12].

In this study, we focus on studying the efficiency and performance of silicon solar cells through
the variation of cell temperature in the range of (26-35)° C, and intensity in between (400-

1000) W/m?

- _‘."’D :; | = .»

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL. 4, NO.8, December 2021

Sunlight

. =1
o

R~

v ! R

Current Flow Ammeter
n-type Material A

p-n Junction

Solar Panel p-type Material

e

Circuit
Resistance

Photons

T Electron VO“&QE

Flow

J Fow s

Voltmeter

k-

Figure(1): The Incident Light on Atypical Figure(2): The Equivalent Circuit for Solar Cell [ 13].

2. Materials and Methods:

Silicon Solar cell (10 x 10)cm?2with Power =10 Watts (min), 16.4 volts, temperature 25°
C and 100 mw/cm?, was fixed with 45° directly to the sun, the values of the voltage and current
were taken during every hour from the 10 am in the morning, the cell temperature was recorded
by changing cell resistance taken the corresponding values of current and voltage during every
hour until the sunset at 6 pm through variation of resistance, Figure.2 explain the solar cell
circuit of current-voltage characteristic, the current and voltage recoding during two days
controlled by the values of the, shunt resistance (Rsh) mainly changing the resistance, this step
repeating many time through different temperature within two days from the morning until night,
the data of the plotting as shown in figures3 and 4, the 1-V curves drawing below, then the

photovoltaic parameter's such as short current, and open voltage circuit is justified.
Icen =Ipn —Ip )
qv
Hence, Ip =1, (eKT - 1) (2)

qv
Icey =Ipp — I (e” - 1) @3)
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VI
FF = VocIsc (4)
P, =I,V, (5)
_ FFV,clg
= hin (6)

3. Results

The photovoltaic current-voltage characteristics of (10x10) cm”2  Si solar cell are represented

in fig 3, fig 4 fig 5 respectively, and Tables 1, 2 through two days respectively and at different

temperatures. The photovoltaic data current and voltage were recoded using a digital multimeter

from 10 am until 6 pm with a corresponding temperature of (299-309) K throughout two days.

e T,
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Table (1): 1-V Characteristic vs. Temperature during the1® day

Time | TO(C) Voc Isc Vmax Imax Pmax FF n%
w/m2
Vv +A4 Vv +A4
10 500 26 20.2 0.66 16.44 0.61 10.03 75 9.99
11 600 27 19.22 0.76 14.98 0.71 10.64 72 10.52

12 700 28 18.97 0.70 14.29 0.71 10.15 76 10.09

1 800 29 18.97 0.35 14.96 0.35 5.24 75 5.26
2 900 30 19.45 0.73 15.29 0.71 11.02 78 11.06
3 1000 31 19.02 0.72 15.65 0.64 10.02 73 10.14
4 900 59 18.94 0.76 14.65 0.71 10.41 78 11.28
5 800 33 18.86 0.68 15.2 0.61 9.27 72 9.23

Table (2): 1-V Characteristic vs. Temperature during the 2™ day

Time | T°(C) Voo e Vinax Imax Prmax FF n%

w/m?
+V +A +V +A

10 500 27 19.76 0.67 16.79 0.61 10.03 75 9.95
11 600 30 19.45 0.59 16.20 0.71 10.64 72 10.52
12 700 31 18.93 0.68 15.03 0.71 10.15 76 10.09
800 32 18.97 0.78 14. 90 0.35 5.24 75 5.26
900 32 18.87 0.73 15.29 0.71 11.02 78 11.06
1000 31 18.73 0.72 15.65 0.64 10.02 73 10.14

900 33 18.80 0.76 15.04 0.71 10.41 78 11.28

o B~ W N

800 35 18.82 0.6 15.2 0.61 9.27 72 9.23
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Figure(5): The Variation of Electrical Power (P), Fill Factor (FF) During two Days
4. Discussion

The current-voltage characteristics of a silicon solar cell over two days were revealed and
displayed in figure.3 and figure.4, and documented in Table.1 and Table. 2, respectively, in the
299K-308K temperature range. After that, the curves were used to calculate the maximum
current, maximum voltage, short circuit current, and open-circuit voltage for a Si solar cell. The
current-voltage plots of the cell characteristics are used to determine the performance of the a-Si
solar cell (I-V). The (Voc) decreased as the temperature increased, from 20.2 volts at 10 a.m.
with a temperature of 26° C to 18.86 volts at 5 p.m. with a temperature of 33° C. Moreover, the
current increased from 0.61 to 0.71, this due to solar intensity increased, the obtained electrical
power values of a Si solar cell were extract related to equation (5), The Maximum power Pmax
increased from 10.9 to 8.65 as the temperature increased. The corresponding efficiency

calculations on the first day alternative from 9.95% to 9.23% and changed from 9.95% to 8.69%
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on the second day as shown in equation (6). The efficiency and the fill factor were considered to
be acceptable compared to the results obtained by Subhash chander and his research group in
[14] and by Swapnil Dubey and his research team in [15]. The optimized efficiency values were
found to be about 11.28% at 4 pm. This related to maximum solar intensity and in relations to
greatest solar radiation, approximately about 1000w/m?, this, corresponds to other studies this.
result shows that the Western area of Sudan is an ideal area due to high rate of solar intensity for

applying solar cell applications, especially En Nahod town.

5. Conclusions

The Si solar cell 1-V Characteristics, through two days, were obtained in temperature range from
299K-308K.The temperature and the radiation dependence on the performance of a Si-based
photovoltaic cell, as well as the correlations between temperature and PV cell parameters such as
open-circuit voltage (Voc), maximum voltage Vmp, and maximum current Vmax. Moreover, the
estimated values of the power solar cell and conversion efficiency decreased considerably as
temperature increased, while the short-circuit current Isc increased slightly and efficiency
increased. On other hand, in comparison, the high efficiency approximates about 11.28% these
values were taken at 4 pm found at 900 w/m?, the corresponding Fill factor and current is about

78 ,0.71 respectively, this clearly prove that this area En Nahod have high radiation.
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Abbreviations

PV: Photovoltaic

Voc: open-circuit voltage
Isc: the short circuit current
Vmp: Maximum Voltage
Rsh: Shunt resistance

Imax: Maximum Current
Pmax: Maximum Power

FF: Fill Factor
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Abstract

This study investigated the therapeutic effect of four types of colicins (H5, H9, H13 and H19)
extracted from E. coli in transplanted murine adenocarcinoma (AM3) in female mice, by study
histopathological effectsHistopathological examination of treated tumors revealed the presence
of large necrotic areas with few cancer cells as well as huge infiltration of inflammatory cells
with the presence of capsule and a thick layer of fibrous tissue. The best colicin used was Hs as
the animal reached a state of near cure at a dose of 200 mg / kg / 24 days. Colicins had inhibitory
effects on growth of AM3 cells when injected intratumorally at 200mg/Kg. Percentages of tumor
inhibition were (98.79, 90.45, 90.08 and 88.26)% for colicins (H19, H13, Hg and Hs), respectively.
Intraperitoneal injection caused less inhibition, (57.47, 36.25, 60.26 and 35.25)%, respectively
using a daily dose of 200mg/Kg for a period of (24) days..

Key Words: E.coli, colicins, murine adenocarcinoma , AM3 .
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SRS AaS o e Slamb oyl paa e Jys g sal) L s i Lo L SIS 5 Lol Jandi 5l Leliy o 588 3 il
ol pnsall JAls 558 A ling 20 1P Gaal (e Sl e ST (580 LA Al (i pai (5211 5 ) Sl
Jaaly AT L) e 55l sl el da ol LAY e 8 5085 ) pmy Ji5i Y 38 dpa sl ALK ) disne Ao 48
DAl seda oy lanay s Al 3lL ool sad el 28 Sl Ga JY) g s DA el sall sl (g1 Jgan o2
Ulad e slanall Ao jall sl cdana 33 i a5l e 8 hdl 34 gna dllia G aa g QAT Cila (e il

Aoy s 3 gy 21 35 ) AT LAY dlac olas

olai Aale 5y sy Clivas s fS1 ol il KU A dlad (e (5 il Caaia) 3 (5 AN e Al ) oda il bl 53
V253 Al () 4 pia g ake aal 8 ae L gl 3) ¢ la puall oy ol gl Unia T8 cllipns g 500 llias liall o)y 5y

B‘/\L .“\1.\3 \‘)QAZ J‘wé‘)lx .A.\}(Suql <ba A L’J .\:ﬁ

3
-

(KHT sl ol LAY (metastasis) &l Jalis 8 (L s il HSCyp g 58) v o< aalas 3 [30]
LS el Jada A0 sSiall Ape ) ol 2l ol Julis (e Slad oyl & (53 5l Jala &5 sl 4y ) fibrosarcoma)
Al = 3al) Lol cipmglal) adaal) g L LA 6 A <l s s Ayl LA 61,80 el 3l g al) o as g

[31].2n0 sl o sall slaii ¥ all aveal Jals Lyanall (ppd oI Allad (Y 33005 dga 5y Cile jad zling

ol S 5 Earaasall Ao all S e aing ol anenl) A1 il SSI gl aSlall gl o

s CiadS O Lon i 0,005 Akl Al a5l el LDASY g5 (ol ol LDAS) d3S) (il ol
el 5,38 (e 2y 3 LS L gy 20 223 %49 Gy (HK-adenocarcinoma) cabaall oy sl s Janiii & aeluy o il
oot (sl 1) (e 280 8,75 (N de all aaly ) die 9475 ) el Ao 3 35 cn 8 Lo 52 28 LN 16 00 0 s
il <Pyocindl s Staphyllococcinls (Es, Ep, D, A) <ilivasd sSI éllial ) Joa 55 38 4sii Gaall 1S 5 <[18]
s skalski s plasmocytoma Lp-2s Lymphosarcoma 6Cs = s aluall al ) 531 (e ) 55l day ) gl Uniia Lo

se iy 4 cobiall o) ol g T e vl S Jae e Slad Adlide iy s <L ymphoma Nemeth-Kellner
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Aalladl g Plasmocytoma po b Aliadl) Ll gaall oLay 3y Cala ) 3 sGJLuJ\ O sall 3o 3 58 4 0Ua) PR REIREN
iU 4 el SIL Aallasll s HK-adenocarcinoma— abad) a1 L da s 63 ) 44 e L2l Eg ool £
LS 8 8 deadtiaal) Sl < e A Gty La Ll 0461 By oy sl pass J1538) e L 52 28 (1) 23 (50
Oiis ) pina sl DNA 4815l salall ol (g slall oliiall Caagins 3) ol oSl i adde oo Lee Clias Y b ¢y ol

[16,17]
U e 0 sS8 Anla yull LAY Y @l juaa anas a g a5l 20 ot o b clatle] ja a0 Aagall Ll (4a
Ol ) shay iy UDAN (e | Taae (8 Fa )l ALK ams 50l 3 e Lol cdlaniiinal) culaSlally il o K05 oLl

7] Fstad) dpansd) culd Aaladl o gl il Gt ) Lia

-'PUJ):U(,!J@.A"J’@&J"”M/UM/
Ao ganay i)y el apalaall (5 jeaall (da sall apnil) Gandll ol jals 4l Ll sax) ) 5l Ca yo
A il e Jpeanll 2 Leia s cdeadiiveall colaSlall L Al @l il e o el c(Aadladl pue) 3 )
allid) ((Solid) cabaall & 53l (e daalll 32l o s o dallaall e 3 skl de sanal gl Ganidll ekl
G S 22 355 ae Jila S (gaall il LBIA JISS JiS o8 5 ¢(Sheet) milia JS& LAY e Glida Bae (e

S i —a s ha Tl < ((glandular structure)i——aall o <) 3l

«(Duct) Fliw) Jals yelai cudally dgud ol s 35a s o Db iy p il )4 e (5% (Cyst diltation)
LA aae 3 85 a5l ana 5 ) (s md 4 Wl asll S 5e 8 185 (NECTOSIS) i (3hlie 25a 5 andll jelal
(e Adl5a (Capsule) Adadaay Zuita yudl LA Glaal ad g i LAY «Laj.al.u..uh.k.xd\ el Jsa s Born Lea

-

(Fibrous connective tissue) s alll il < 4 3283 4 NS

(2 5 5all)
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4 el o(Aadlaall ) 3kl de ganal (AM3) Laad 4, dlll 30l Llda jus 8 Ay plalia 2(2) By geall
C(H&E 4 aidihios b Auledly) LA #La i Aaadle s Alila daelisa (s0lid) e S5 4l yudl L3I
X400)

LJMICLASJ\})A_J\ é.k\_LAJ}A}.\L“_\JMJ dale EJMQ@M&M;M‘@AM‘E@)A‘Q‘M‘LJ

il aas b S Cadlial @lln aa b doalad) o) sl ¢ 53 G Aol die Lal i)l diday 4 ) 5l Adala) ae dlgilY)
DA e Tan 5 € Blalia a5 38 (Hg el o S Tl cllalatind) o1 5 Jomdl Jastondl) ol Sl g 55 e aaie)
At ) LAl Lal ey s am Ao lial) Alaias) udnd Jgmn () a2 5 dnlgdil) LOAD Jila #Ls ) aa
o5 sy il il e o Apa s Aiika (g gat 5 S Alainall CulS (a8 cJas AL CilS 35 (tumor cells)
O 5S3 Aalladd) Ll (123 5 sall) Ll Al ) Jgmasl ) sda 8 OLS Ui ol soalld canall (e oy s J e s
Lol 3 g g Baaliy (L 5 508 55 (3lalie 3 pa s e 8 5aS Alel) Ailate < el 28 ¢ i) Alilaie CulSE Hg sHyg
AL (e pe Mg (255 -3 8 all) ST ed ol At Wl 63 lasndlly &5 e 1l sl Ay ¢S i
i e | paaliiuall o a5 (Hg el oS aladial e jaal san JSS a5l aaa o) Y) e 5il) ST el il
Al LAY 5 53l (3hliae 3 5a s (e a8 I ¢TpilS JBY) Hyg sl s S Tual s Hi (e 6 J LS W) cia
(-3 3 small) anall s € il Agila yud) LAY Adlaie o V) 6kl dagle s les ST el ) ddaiadll
28 gAY AN ¢ ) 5L 4 e o5l gai a3 5508 JEY) IS Hyg ol S o Jaaly (2) JSa il ) 5o sally

36.25 a5l sai Japfil 4 gial) dpul) S

ARM2j
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35a s Baaly 1(Hs) Gl sSIL 30l de gana -
Ge Al dacl dad ) dula )l LAY
Tas A< aw Adadaay ddalaay ¢g duledlyl LA

B(H&E  X100) il il 5a

(Ho) Ol 58 z3lad) A gana -7 (Hig) Crpead 553 z3ad) Ae gana -

C il Aikaia Lal 8 S Aplgal) LA LS ) ga @ AL (1 B S (3hlia 399 9 Badly
4 jlia sl dllaiay ) giid Ayl pud) UYAT) g 63 jlasd) A dule g8 Laa yiS) b
B bty

Bali :(H13) OaadsSs gl 4o gara -2
diaagh Anlgdll WAga A (ke a5
Bihis 1 Bl B Ade g Laa i
(H&E xS paa cidd Al ) LAY

X400)

S s A3l A g «(La gy 24/p38/pala200) Ao s (Ssind) i sadl) Jala ciial)
Lia g 5 JS (a3Nal)

Ao ccilipead 81 z3all apalaal <(AM3) b & LAl Al Sk Al o 8 Liapaad pdallia 3(3) 5 90ll
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:ale‘au’ ¥‘ _ 3

Al 3a8)) Ll jus z0he A poal s 5 Led ¢y o) g8 Loy 5l L s (g Annall g oS 0 Al all 038 (e il
A5V ) 03 g ta sl ana ) sanda (e B S Als ja () deddiisall Lalad) o) sall aal o) gaall Jea g 288 ¢ aa all

sae] 5 Al CilaMa Al yudl ol 31 e 8 Cliand KU A2 368 o (Sae

Qb.«afls.d‘ 4318
a3 i) mlhaal) <
AM3 Ahmed Majeed2003 1
B.H.I broth Brain Heart infusion 2
Gl Growth Inhibition 3

A il Glaliiiedl jga )y

:\.u.\“).ﬂ‘ Lssh.w 1 H5 ) H9| H13| H19 4
H&E hematoxylin and eosin 5
I.P Intra-Peritoneal 6
I.T Intra-Tumor 7

) T S —
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