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Abstract:

This study focus of the effect of adding plastic fiber FP resulting
from cutting the plastic bags (which is used in local Libyan
markets) as a fiber added to the concrete and study its effects on
compressive and flexural strength. Four different percentage of
fiber by cement weight equal to (0.5,1,1.5,2%) were used to made
mixes. A two references concrete mix was also made. First one is
with Polypropylene Fibers FPP was added as the same percentage
of plastic fiber from cement weight ,and the second mix without
any additive. Results proved that an improvement in flexural
strength appeared clearly . The maximum increasing in the value
of 28-day flexural strength equal to (26%) for the first concrete
mix with FP=1.5%,and for the second concrete mix with FP=2%
increased by 50% whereas the maximum increasing in
compressive strength was equal to (3.5%) for the first concrete mix
with FP=1% ,and (3.9%) for second concrete mix with FP=2%.
The results indicated that concrete containing FP flexural strength
results gave better modulus of rapture, as compared with reference
concrete specimens.
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Abstract
Fruit juices are known to contain organic acids such as citric acid,
ascorbic acid, malic and tartaric, It has nutritional values and
benefits for human health and disease prevention ,These acids are
found in the fresh fruit from which the juice is made and added as
a dietary supplement during manufacturing. The study focused on
the acidity of the juices. The study was transported out during
2016 — 2017, Where 6 samples of local juice and imported from
the Libyan market were collected and measured acidity by the
calibration method .The results showed that the acid ratio in all the

studied samples, whether local or imported, was very high
compared to the natural acidity of the fruit.
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Intelligent transport systems technology as a strategy
in reducing air pollution
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Ay A S ([ pal
Abstract:

The technological and informational revolution that the world is
witnessing today has changed many administrative concepts,
which requires effective information systems that meet the
information needs of transport institutions, especially with the
continuous transformations in their environments and the need for
quick and correct decisions. There has been a revolution in the way
is dealt with information and how to deal with it, and has become
one of the core resources of the institution and its competitive
weapon in dealing with the environment.

The aim of this research is to identify intelligent transport
systems, general objectives and the most important components of
intelligent transport systems. We will discuss the techniques used
for these systems and highlight the contribution of intelligent
transport systems to reducing environmental pollution,Such as a
Global Positioning Systems(GPS) and Automated Vehicle
Location (VAL).

We consider the contribution of these systems to reducing the
negative impacts of the environment, encouraging modern systems
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of sustainable transport and using more environmentally friendly
means, thereby reducing air pollution.
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ABSTRACT

The rapid growth in the city of Benghazi has led to a significant
increase in the demand for land, and ways to reinvest it in order to
become more useful and beneficial to its owners. This in return has
led to the transformation of residential neighborhoods into
commercial and business areas; resulting in horizontal and vertical
expansions, encroachments on right-of-way, increase in population
density and vehicles traffic. The residential districts that used to be
trip Production regions have turned into trip attraction regions.
This has negatively affected the city infrastructure performance
since the purpose it serves in reality is different from that it was
designed for. Perhaps the most obvious example is the low level of
service provided by the road network and the increasing
congestions. Road traffic congestion in general is a direct result of
land use changes that are contrary to the city planning vision. This
case study includes Tabalino neighborhood, a residential district in
Benghazi. The study shows the impact of land use change and its
re-investment to educational centres (private schools) on traffic in
that area. This reinvestment of real estate attracts more trips into
the local streets than the neighborhood's design capacity. The
number of students in these schools within the neighborhood of
Tabalino is estimated at a staggering 5,330 students. Due to the
lack of public transportation options, parents are limited to one

option which is the use of private vehicles to bring the kids to

83 Copyright © ISTJ PHORRART N
;\mb (Uhﬂ @Jﬁ‘ M



International

Science and Technology V
olume 13 2=l _— ndankg
Journal h— de

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

iy 40

school. The schools traffic has created a concentration of vehicles
at the entry and exist points of the neighbourhood. Due to the
traffic bottleneck in the main streets of the neighbourhood, the
performance of the road dropped to (F- Level) during peak hours.
In this field study, technical and organizational strategies were
proposed to reduce the problem of traffic congestion within the
residential area, away from the construction and expansion of
roads and entrances. Strategies proposed are such as the necessity
of continuous follow-up of planning and land use. The
establishment of strict procedures for the issuance of licenses and
sever consequences for the offenders, which will create an ideal

environment for the students and ensure the quality of education.

Keywords: Land Use, Road Bottlenecks, Tourist Attractions, Trip
Production Areas.
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ABSTRACT

Identifying written numbers is one of the most important problems
in the computer, which has made many researchers research this
topic and create intelligent systems to identify them. In this paper
we will create a smart system that recognizes the digitally typed
figures from 1 to 5,this system focus on pattern averaging, which
is a technique that controls the size and remodeling of images to
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be suitable for the network, also this system relies on the technique
of canny edge detection, which is the technology of identifying the
boundaries of the image, finally by using the network back
propagation neural network BPNN we will identify the numbers
entered, The paper Divided into two main parts.

Part 1: Using Image Processing Techniques We will collect the
digitally typed images from 1 to 5, written by volunteer students in
the computer department of the Higher Institute of Science and
Technology, Alhraba. Then by using image processing techniques,
we convert images to grayscale and then to binary. Then by using
canny edge detection we will recognize Edge Detection and then
we will resize the image by using pattern averaging technique to
become a 8 * 8 matrix.

The second part: - We will use the back propagation neural
network BPNN to identify the images numbers. The results
obtained from the training and testing phase of the network
showed that the percentage of recognition during the training
phase was 100% , while the percentage during the testing phase
was 88.88%.
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Parameters Value
Number of neurons in input layer 64
Number of neurons in output layer 5
Number of neurons in hidden layer 35
Maximum Iteration number 5000
Learning rate 0.01
Momentum rate 0.4
Error 0.001
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Effect of Weld Technologic TIG on Mechanical
Properties of 304L Stainless Steel
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ABSTRACT

This research involves studying the mechanical properties of AISI
304 austenitic stainless steel, welding using TIG welding. The
mechanical properties include testing of microhardness, tensile
strength. The objective of the present work was to study the
tungsten inert gas welding (TIG) of 5mm thick AISI 304 austenitic
stainless steel plates. TIG welding with different voltage and
constant welding speeds, characteristics such as strength, Young’s
modulus and elongation of the samples were determined by tensile
tests, while the hardness was measured by Vickers micro hardness.
The materials have been observed to possess different mechanical
and microstructural properties, which are compared and discussed.
The microstructure of the TIG weld shows that the solidified
structure is dendritic and contains austenite and a few percent of
delta ferrite.

Key Words: AISI 304L stainless steel, TIG, Hardness, Tension
Test or Tensile Strength, Heat Input.
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1. Introduction

Austenitic stainless steels, particularly AISI 304L, usually have
excellent corrosion resistance, good weldability and formability,
good resistance to hydrogen embrittlement, in addition to high
ductility and toughness. However, they have relatively low yield
strength in the annealed state [1]. There are various strengthening
mechanisms for austenitic stainless steels, such as grain refining,
transformation strengthening and work hardening, converting them
in materials widely used in engineering applications, such as in the
manufacturing, nuclear, chemical, oil and petrochemical, and food
industries, as well as the medical industry for biomedical implants
[1,2]. Within the 300-series austenitic stainless steels, the 304
grade is the most commonly used due to its superior low
temperature toughness, as well as its corrosion resistance [3].
Stainless steel is a very important material in critical industrial
technologies because of its excellent mechanical properties. In
recent years, researchers have adopted many methods to further
improve its surface or whole performance s in order to fitfor all
kinds of adverse circumstance s as far as possible [4,5]. Addition-
ally, the joining of the separate stainless steel plates in some cases
is also necessary to meet the actual needs.

Stainless steel 304L is most commonly used form of steel, because
it is relatively low in cost, but it provides good material properties,
which required for many engineering applications.

Studied the process parameter selection for the weld pool
geometry in the tungsten inert gas welding of stainless steel304L.
Effects on the microstructure hardness, tensile strength, at room
temperature.
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2.Experimental Procedure

2.1 Material and Specimen

The materials used in this study are type AISI 304L stainless steel
plate with thickness of 5mm. Its chemical composition and
mechanical properties are given in Table 2-1 and Mechanical
properties are given in Table 2-2.

Table 2-1 Chemical Composition of Base Metal (wt %)

Cr [Ni|Mn| C Si P |[Mo|Cu]| Ti | W Fe
18.8 [457.12.196] 0.12 | 0.028 |0.693|0.148| 0.14 | 0.34 |0.139] 69.9

Table 2.2 Mechanical Properties.

Materials Tensile strength| Yield strength Elongation
(MPa) (MPa) (%)
Base Metal 586 241 55

There are numbers of trial runs carried out to make the weld bead
on plates, before going to the actual experiments, basically these
trial runs were carried out to set the range of the welding process
parameters of submerged arc welding for the conducting the
experiment. The working range parameter were decided by inspect
the weld bead visually from any visible defects like cracks and
porosity, the upper and lower of control variables.

2.2 Gas Tungsten Arc (T1G) Welding

Single (V) Joint weld was made on 150x100x5mm samples using
conventional TungstenGasArcWelding (TIG) welding process.
Schematic illustration of single (V) shape weld joint used for TIG
welding process is shown in Figure 2-1(a). The specimens were
held firmly using fixture to prevent distortion. Two pass welds
were made using AWS ER308L filler metal with 2.4mm diameter
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and the parameters as shown in Table 2-3. The electrode was
positive polarity. The selected three pieces are welded by TIG
machine are shown in Figure 2-1(b). Strength Analysis as ASTM
standard weld specimens are cut to standard for tensile and bend
test and test is done in test machine to verify the strength of the
weld joint.

Table 2-3 Welding parameters for TIG process

parameters used BM

Par_?meeters Paﬁ;\rt]e;ers (5mm thick)
P 1 [ 2] 3 4 | 5
Current (1)
Variables Ampere 126 120 | 100 80 71
Voltage (V) 15.5 15 14 11.4 10.5
Speed (S) 0.2-0.22
cm/min
Fixed Gas flow rate
) 20

AWS ER308L filler metal with 2.4mm diameter

Figure 2-1(a) Specification of the specimen; (b) Specimens are cut
pieces, (c) Tensile test specimen prepared
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Mechanical tests including tensile, hardness were performed for
TIG weld having complete penetration. These tests were
performed at room temperature according to relevant standards.
Tensile test was performed for all samples in each condition and
the data reported are the average of the all individual results.

Effect of heat input, as a function of variables parameter generally,

hardness of heat affected zone is slightly higher than that of weld
metal for all welds. The input variables consider for investigation
are as follows: Welding current It is the most important variable
for welding, because it controls the burn off rate of electrode,
fusion depth and weld geometry. Welding speed it is defined as
the rate of travel work piece under electrode [6].

3. Results and Discussion
3.1 Macro-Microstructure of TIG weld
Visual and macrograph examinations of conventional Tungsten

Gas Arc Welding (TIG) showed no welding defects such as
porosity, undercut, outside cracks, incomplete penetration (
samples 1 and 5) or lack of fusion as shown in Figures 3-la.
Microstructure of the as-received material is presented on Figure3-
1, the shows an equiaxed, twinned microstructure; the alignment of
o-ferrite precipitates indicates the rolling direction. A general view
of the transverse section of the material after TIG welding shows,
first of all, that the extension of the heat affected zone is
negligible. This is the typical positive effect associated to a highly
focused welding heat source [7].
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Figure 3- Photographs (a) cros sections of (samples 1 ad 5) TIG weld,
(b) Microstructure of base metal of 304L stainless steel.

The microstructure of the used base metal 304L st.st is shown in
Figure 3-1b. It can be noticed that this microstructure is a typical
304L stainless steel structure with austenite phases. Since hot
working of 304L stainless steel is normally performed in the
austenite, phase region, the resultant microstructure tends to be
strongly oriented along the working direction. Noticeable
inclusions were noticed in fusion zones. The noticeable feature is
the highly directional nature of the microstructure around the axis
of the TIG weld; due to solidification of the weld metal at higher
cooling rate and lower heat input [8]. The solidification sequence
of 304 stainless steel weldments is given by:

L>L+8>L+8+7y>5+7>7 |n other words, the solidification of
this steel begins with the formation of & -phase as the primary
production of solidification Figure3-2 [9, 10].
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Figure3-2 Show the 70% constant Fe vertical section of the Fe-Ni-Cr
System

Figure3-3 (a, b) Optical micrographs of TIG welded joint used304L
stainless steel (a) Sample (1), (b) Sample (5)

120 Copyright © ISTJ A giae aukall (3g8a
wu MMS Z,'\.‘JA.“ M



International

Science and Technology V
olume 13 2=l _— ndankg
Journal h— de

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

The results show that neither TIG welds nor has noticeable change
on the microstructure of the solidified zone. On the other hand, the
finer the dendrite structure is decrease in the heat input, and higher
heat input renders the dendrite structure coarser due to a decrease
in the cooling rate.

3.2 Microhardness of TIG Weld on Heat Input

The Vickers micro-hardness measurements have been carried out
using 200 kg load to obtain the hardness profiles through weld
metal (WM), heat affected zone (HAZ) and base metal (BM).

The heat-affected zone (HAZ) is the area of base material, either a
metal or a thermoplastic, which has had its microstructure and
properties altered by welding or heat intensive cutting operations.
The heat from the welding process and subsequent re-cooling
causes this change in the area surrounding the weld. The extent
and magnitude of property change depends primarily on the base
material, the weld filler metal, and the amount and concentration
of heat input by the welding process.

The thermal diffusivity of the base material plays a large role if the
diffusivity is high, the material cooling rate is high and the HAZ is
relatively small. Alternatively, a low diffusivity leads to slower
cooling and a larger HAZ. To calculate the heat input for arc
welding procedures, the following formula is used [5]:

Heat Input = Travel of electrode/ arc time mm/min.

Heat input (kJ/mm) = (VxAx60) /S joules per mm.
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Table 3-1 Results of micro-hardness measurements of WM, HAZ and
BM as a function of heat input

o Cu(rlr)ent V(zl\t/a;ge in;ia(‘tQ) WMHard:iz HVBM
kJ/m

Sample 1 126 15.5 9.76 : 400 345 :

e R TR

e P T e T 2

e R

S bl e T AT

It can be seen that similar hardness profiles were obtained for all
welds regardless of both current and voltage. In other words, the
results reveal that both current and voltage has no significant effect
on hardness values of both WM and HAZ as show is Table 3-1.

Results of micro-hardness measurements for WM, HAZ and BM
of TIG welding, In general, no considerable difference in hardness
values of weld metal, heat affected zone and base metal was
obtained since this type of steel is not susceptible to hardnening
due to heat treatment. This could be related mainly to the as-cast
structure of weld metal that has lower hardness than that of
wrought base metal. In other words, hardness value depends on not
only phase type (austenite) but also on structure condition
(wrought structure or cast structure).
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Figure3-4 Hardness of profiles of BM, HAZ and WM of TIG weld as a
function of heat input

Effect of heat input, as a function of parameters TIG welding
process, on hardness of weld metal, heat affected zone and base
metal is summarized in Figure 3-4. Generally, hardness of heat
affected zone is slightly higher than that of weld metal for all
welds. It can be noticed also that hardness of both weld metal and
HAZ is decreased with increasing heat input. This could be related
to the increase in austenite content and subsequently decrease in
ferrite content due to the decrease in the cooling rate.
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Figure 3.5 The hardness profiles of BM and that of WM or HAZ
(a) samplel, (b) sample5

The highest hardness in the HAZ was recorded for the samplel
followed by the sample5 as can be concluded from Table 3.1. Also
the most higher values of hardness in the melting metal zone was
found in the case of testing the samplel which was about Hv0.5
(345) in the upper part of the welding zone andHv0.5 (335) in the
lower part of the welding zone. The hardness results are
concluded in Figure 3.5(a.b).

3.3 Tensile Tests

Tensile tests were performed for TIG butt welded joints Figure 3-
6(a). The tensile test specimens were prepared in such a way that
the entire weld region (weld metal, heat-affected zone and base
metal) is located at the middle of specimen's gauge section is
shown in Figure 3-6(b) for welded specimen's sectioned transverse
to the welding direction, at room temperature according to relevant
standards (American Welding Standard). While used tensile testing
machine and tensile test specimens after (fracture) Figure 3-6(c).
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Figure3-6 Photographs of tensile test specimens of TIG welded joints
before (a) and after (b)during machine used (c) fracture

Figure 3-6 (a, b &c) shows a tensile test was conducted to
transverse weld sample taken from complete penetration square
butt welded joints tensile test specimens of TIG welded joints
before, during machine used and after (fracture). It should be
reported that all tensile tested specimens were failed outside weld
zone. It can be noticed that tensile properties of welded sample are
close to that of base metal. It is one of the most widely used
mechanical tests. Table 3-2 shows a tensile test helps determining
tensile properties such as ultimate tensile strength, yield point or
yield strength, % elongation, %reduction in area and modulus of
elasticity. Formulas used in tension test.

Besides, variation of mechanical properties of welded joints could
be affected also by induced high welding residual stress,
particularly of parameters TIG welded joint.
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Table 3-2 Results of tensile test of TIG welded joints

Ten_sile Ultimate tensile sJeIEZJ(:h Elongation
specimen strength (MPa) (MPa) (%)
BM 304L 586 290 55
Sample 1 599.88 315 60
Sample 2 499.38 300 50
Sample 3 497.24 260 50
Sample 4 481.96 290 40
Sample 5 396.38 258 42

4 Conclusion

Based on the attained results achieved in this study, this work has
led to the following conclusions:

1. The microstructure of TIG weld was always austenitic with a
small amount of delta ferrite.

2. Hardness profiles of the base metal, HAZ and weld metal for
304L stainless steel as a function of both welding technique, HAZ
of samplel welding wider than sample4.

3. In contrast to samplel welding, samplel welding resulted in
pronounced decrease in fusion zone size with acceptable weld
profile. However, the minimum fusion zone produced by TIG is
depended on heat input as a function of TIG welding.

4. The ultimate tensile strength of samplel welded specimen is
599.88MPa where as for the TIG welded sample5 is 396.38MPa.
Therefore we can say that TIG welded specimen has higher tensile
strength.

5. Percentage elongation of samplel is 60% where as for the
sample5 is 42%. Also, in a case of further investigation of the
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mutual effect of heat input and gas flow on the weld geometry at
TIG welding process, the plan of experiment should be redefined
and more researches conducted. Also, the attention should be
given to porosity and other types of defects that appear on the
weldments due to deficient or oversize quantity of the gas flow.
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Abstract

Heating and cooling is usually out in heat exchangers,
where heat is transferred from hot fluid to the cold one. That
means the driving force of heat transfer is the temperature
difference of the two fluids. When heating any fluids to higher
temperature is required, the only method to provide that heat is by
heating with direct flame "combustion" at high temperature in an
equipment called "FURNACE".

Furnace in oil-refineries are considered to be one of the most

important equipment to generate the thermal energy used in many
process such as atmospheric and vacuum distillation, and in
process of thermal cracking and gas processing.

In this paper we are going to study the efficiency of furnace by
calculating the percentage of excess air, and the Kmole of three
gases "CO, O,, CO,".

1- ITRODUCTION

Furnace are the most important equipment in refineries and
chemical plants, furnaces are simply fired heat exchangers, where
they used to raise the temperature of any substance to high
temperatures which cannot be achieved in unfired heat exchangers
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(tube and sheet heat exchangers). The fluid to be heated is passed
through the tubes of the furnace, which receive the heat produced
as a result of the combustion of the fuel and air in the fire box
(combustion chamber). The basic operation of refinery furnaces
are the same. If there is a difference it will be in the size and the
fluid to be heated. Fig (1) shows the main parts of furnace
Generally, furnace consist of three main sections.

These sections are as follows:

Radiant
Convection
Stack
EASY VIEW
CONTROL BANK FULLY PIPED
ANDWIRED g reTy RELIEF VALVES
L e
i L §/16" THICK
REMOVABLE FLANGED BOILER VESSEL
SMOKEBOX
EXHAUST STACK
CONNECTION
13 GA. BOILER TUBES o
ROLLED/FLARED 6'x8
INSPECTION
PLATE
HEAVY DUTY ACCESS DOORS
WITH BRASS NUTS TWIN INDEPENDENT
TUBE SHEETS
1/2' THICK
UL LISTED BURNERS
(GAS, OIL OR COM‘/_IEINATION) 2° CERAMIC FIBER
i INSULATION
! FLAME SIGHT PORT
+2" WATER WALL
UNDER FURNACE TUBE
FULLY AUTOMATED
CONTROLS

Flg. T. SNOWS parfs of Turnace
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2-

TYPES OF FURNACES AND THEIR FEATURES:-

2-1- Types Of Furnaces:-
Basic types of furnaces as following:

Large box type g- Stright-up
Large iso-flow h- Double up fired
Separate convection i- A frame

Small iso-flow j- Radiant wall
Down convection K- Circular
Equiflux

2-2- Features Of Furnace:

a- Flame Impingement e- Two coil heating
b- Hot tubes f- Control of rate

c- Oil firing g- Capacity

d- Heat distribution h- Stacks

3- BURNERS:-

Burners are the means of mixing and converting oil, gas,

steam and air to fired heat. These start and maintain fir box
combustion.

They introduce fuel and air in the correct proportions, mix the
fuel gas and air, provide a source of ignition and stabilize the
flame. Good combustion requires three elements:

Fuel and air in correct quantities.
Thorough mixing of fuel and air.
Sustained ignition of this mixture.
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— Burner air register and gas tips control the amount of air
and fuel injected into a burner.

4- FURNACE UNIT SAMPLES:-
4-1- Fuel gas analysis:-

Sample No (1):-

Capacity 113%

Crude (Fuel type) Fuel gas

Table 1 shows sample no (1)

Items m>/hr Tout Tkin Pin Pout AP
1% 101 327 411 11 1.22 9.78
2" 105 326 398 10.6 1.22 9.78
31 107 326 420 10.9 1.22 9.68
4" 108 328 419 11.7 1.22 10.48

Heating out let temp 328C°
Stack temp 433 C°
convection temp 738 C°
All burner fuel gas

Fuel gas analysis

Table 2 shows fuel gas analysis

CO, CO 0O,
North stack 8.8 Nil 3.4
South stack 9 Nil 3
132 Copyright © ISTJ PHORRART N
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5- CALCULATIONS :-
5-1- EXCESS AIR CALCULATION :-
From "flue gas samples” by using "Orsal analysis

technique” which determine the percentage of "CO, O,, CO,".

Excess air was determined by the following equation:-

100 [0, - 2]

%Exess Air =

[0.264N2 ~ [02 B %” R ¢ )

There is another way to calculate "excess air" by "nomograph B.2"

That illustrate the relation of (excess air %, O, %, CO, %, H/C

ratio

Equation (1) is approved to calculate excess air as shown in table

(3).

Table .3..
% CO2 % 02 % CO % Excess air
5.1 7.1 Nil 48.16
6.3 3.2 Nil 15.5
8.9 3.2 Nil 16
7.65 3.15 Nil 15.44
9.3 3.9 Nil 20.5

5-2- CALCULATION OF FURNACES EFFICENCY :-
Furnaces efficiency can be calculated by two methods:-
e Curves method.

e Calculation method.
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5-2-1- Curves method:-
In this method furnace efficiency is calculated by the nomograph

(B.1) shown in figure below by knowing stack temperature and

excess air, table (4) shows the obtained results.

Table .4.
No % Excess air Stack Temp F° % Efficiency
1 48.16 874.4 74
2 16 811.4 80.7
3 15.44 788 82
4 20.5 842 78
5 26.73 860 77.5
Stack Temp vs Furnace Efficiency
88 E
10 % Axcess air
& - OSSR IOTR S, NSt WSS TR AP EVRIIOSHL R U, RO c B ARG
Z
P5% axcess air
o - w.T, S o ———
. | |
200 600 1000 1400 1600
NET STACK TEMP. ‘F

Fig. 2. shows the relation between stack temp, efficiency of
furnace
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5-2-2- CALCULATION METHODE :-

This method depends up on the energy balance by assuming the
flame temperature and through trial and error technique.

6- MASS BALANCE "material balance"

Material balance on depends up on the low of conservation of
matter as shown below:-

Feed Reactor . Products

L

One of the samples will be taken as an example for material
balance.

Basis 100 K moles, Excess air = 16%

1- HZ +%Oz—>H20
1 K mole of H, — %K mole of 0,

548 - X
X =27.4 K mole of 0,
1 K mole of H, = %K mole of H,0
548 - X
X =54.8 K mole of H,0
2- CH4+ 20, - CO, + 2H,0
1 K mole of CH, = 2K mole of 0,
476 - X
X =9.52 K mole of 0,
1 K mole of CH, = 1K mole of CO,
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476 - X

X =4.76 K mole of CO,
1 K mole of CH, — 2K mole of H,0
476 - X

X =9.52 K mole of H,0
The table (5) below shows the other equations which are
calculated as it has been worked in No 1,2 above:-

Table .5.

No. | Kmoleof 02 | K mole of CO2 K mole of H20
1 27.4 0 54.8
2 9.52 4.76 9.52
3 15.54 8.88 13.32
4 82.6 49.56 66.08
5-a | 25.415 15.64 19.55
5-b | 39.26 24.16 30.2
6-a | 25.36 15.85 19.02
6-b | 45.92 28.7 34.44
7 5.985 3.78 4.41

Z 0, = 277 K moles of 0,
ZCOZ = 151.33 K moles of CO,
ZHZO = 251.34 K moles of H,0

0.79
z N, =321.32 X 021 1208.77 K moles of N,
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IST.d

XN

% Excess 0, =

16

(moles of 03)in — (moles of 0,)req N

100

(moles of 05)req
_ (moles of 0;)in — 277

277

x 100

(moles of Oy)in = 321.32 k mole of O, in

(moles of air);, = 321.32/0.21 = 1530.095 k mole of air

[Air + 100] = H20 + CO3 + O3 excess + N2
1630.095 = 251.34 + 151.33 + 0.16 + 1208 + 1208.77
1630.095 = 1611.60

A=18.4899

Similarly mass balance is carried out for the rest of the samples
and the results are shown in table (6)

No. %l?;:ess Kmol; of air Kmol:l of 0, Kmol:qof 0, Km_\o_l: of l\n(locl’t: of Kmole of ,0
1 48.16 1836.901 385.749 260.36 1451.152 140.24 240.24
2 15.5 1353.976 284.335 246.177 | 1069.641 | 130.785 230.785
3 16 1530.095 LR 277 1208.775 151.33 251.34
4 39 1787.096 375.290 269.993 | 1411.806 | 146.662 246.662
5 15.44 1429.673 300.231 260.075 | 1129.441 140.06 166.757
6 6.77 1355.394 284.632 266.585 | 1070.761 144.39 24439
7 20.5 1519.94 319.188 264.887 | 1200.757 | 143.258 243.258
8 24.58 1535.406 322435 258.818 | 1212971 | 139.213 239.21
9 26.73 1578.935 331.576 261.64 1247.358 141.16 240.96
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7- DISCUSSION:-

High or low furnace efficiency is affected by many factors, the
most important ones are shown in the table (7)

No. % Excess Stack n % CO2in % Olin % COin % Efficiency
air Temp F flue gas flue gas flue gas
1 48.16 874.4 5.1 1.5 nil 71
2 155 807.8 6.3 32 nil 784
3 16 811.4 8.9 3.2 nil 78
4 39 861.8 9 6.2 nil 73
5 15.44 788 7.6 3l nil ik
6 6.77 752 10.3 2 1.1 81
7 205 842 9.3 3.9 Nil 77
8 24.58 854.6 9.1 4.5 Nil 76
9 26.73 860 9 4.8 Nil 75

Excess oxygen and air is necessary for complete combustion to
insure good mixing of fuel and oxygen for complete burning,
normal range of excess air is (10 — 30%) for most of the samples
"as shown in table (7)", excess air percentage is within the normal
range, except for the samples of (48.16%, 39%, 6.77%) excess air
Fig (3), explains the universal proportion for the excess air and the
efficiency, and from the table (7) the maximum value (6.77)
matches the highest efficiency of (81%).

Reduction in excess air leads to in-complete combustion and
emission of "CO" gas that pollute the environment, e.g.: the
sample of 6.77% excess air containing 1.1% CO.
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Fig.3. shows the universal proportion for the excess air and the
efficiency

In the other hand, increasing in excess air leads to :-

e High draft which put the burners off, and that’s why the
damper is installed to minimize the draft

e Improper fuel / air mixing

e Air leakage into the furnace, so primary and secondary air
nozzles should be adjusted

e High fuel consumption because the major part of the
generated heat will be taken by the excess air

CONCLUSION:-

This paper shows several important factors that affect the furnaces
efficiency, these factors are stated below:-

e Theoretical amount of oxygen and air necessary for
combustion

139 Copyright © ISTJ A giae aukall (3g8a
wu MMS :\,'\.‘JA.“ M



Science and Technology Volume 13 sl

International T
gl g p all L Al
Journal ek Tkt e

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

e Excess amount of air and the fuel used
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ABSTRACT

Since the invention of diesel engine, many researchers have
investigated methods to utilize hydrogen as an additive to enhance
the efficiency of conventional diesel engine and the outcomes are
very promising. Hydrogen (H;) is known to have better
combustion characteristics compared to hydrocarbon fuel.
Unfortunately, the production and storage of pure hydrogen causes
many obstacles due to its highly reactive characteristics which
currently limits the application of pure hydrogen in diesel engine
operation but by installing Ox hydrogen (HHO) generator,
sufficient amount of H, are capable to be produced through
electrolysis of water and this method has proven to be more
reliable. This research paper focuses on performance and emission
characteristics of a 4-stroke single cylinder diesel engine after
adding H, into fuel mixture inside the diesel engine. The
performances studied were power and torque meanwhile engine
emissions analyzed were Nitrogen Oxides (NOy), Carbon
Monoxide (CO), Unburned Hydrocarbon (HC), and Carbon
Dioxide (CO,).The experimental works were carried out by
varying engine speed between 1200 rpm to 2400 rpm with
different HHO percentage mixture supply at minimum 3% to7%
maximum. It is found that adding H, as an additive fuel increases
the torque and power of the diesel engine. H, additives also reduce
emission levels of CO, HC, and CO:to regulatory standards but
increases NOXx drastically. The engine performs at maximum
efficiency with the addition of 3% HHO and also NOx emission is
at an acceptable level.
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Key words: HHO generator, engine performance, emission gases,
diesel engine.

1. INTRODUCTION

The implementation of dual fuelling technology which is a method
that injects high octane fuel such as methane, propane and
hydrogen will improve the efficiency and performance of the
engine by encouraging premixed combustion. Hydrogen gas is
highly flammable and will burn in air at a very wide range of
concentrations between 4% and 75% by volume [1]. For this study,
the effect of hydrogen use as a dual fuel in diesel engine is
analysed. In real life, hydrogen cannot be use directly in
compression ignition (Cl) engine due to its higher self-ignition
temperature which is known to be at 500 °C (932 °F) K, therefore
hydrogen requires a spark plug or glow plug to be ignited in a ClI
engine. This indicates hydrogen unsuitable as a primary fuel for
diesel engines. An alternative way to overcome this problem is to
use hydrogen as an additive together with diesel during
combustion. At standard pressure and temperature, hydrogen is a
colourless, odourless, tasteless, non-toxic, non-metallic, highly
combustible diatomic gas with the molecular formula H,.
Hydrogen, as an energy medium, has some advantages for its high
efficiency and convenience in storage, transportation and
conversion. Engine powered by diesel with hydrogen additives has
advantages of the high thermal efficiency and also displays
enhanced emission characteristics, less noise and smoother
operation, improved low ambient temperature operation, and
reduced thermal loading.

The introduction of the secondary fuel into the combustion
chamber can either be via the use of a secondary fuel tank, or by
an on-board HHO generator connected to the diesel engine. There
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are two common HHO generators which can be used one of them
iIs HHO wet cell and the other is HHO dry cell as shown in Figure
1. The latter type of generator is preferred for this work because all
of the current supplied to the HHO generator is forced to travel
directly to the faces of the plates when the edges of the plates of a
HHO generator are outside of the water bath ensuring current
supplied to be utilized efficiently in producing HHO gas [2]. The
function of HHO dry cell is to decompose water (H,O) into
oxygen (O) and hydrogen gas (H,) by the act of passing electric
current through the water. The produced hydrogen gas is then
injected into the intake manifold before entering into the
combustion chamber.

Electrodes End Plate

/

Valve

Neutral Plate

Gaskets

Figure 1. HHO Dry Cell Generator [3]
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2. EXPERIMENTAL SET-UP

The experiments required for this project will be conducted on
SOLTEQ Engine Test Bed (Model: TH 03) located in Mechanical
Engineering Laboratory of University Putra Malaysia. The
experiment to be done is to compare the performances and exhaust
emission of a standard diesel fuelled single cylinder, 4-Stroke
diesel engine running at different speed and load against the same
engine conditions but fuelled with additional Hydrogen gas
supplied by HHO generator. The engine speed is varied from 1200
rpm to 2400 rpm and various data such as air intake speed,
temperatures, and torque, power, and gas emission properties. The
data of the diesel engine running at standard conditions will be
recorded first as a precaution of hydrogen gas possibilities in
compromising output data. The dynamometer and other
measurement devices needed calibration before preceding the
experiments.

Figure 2. Unit Assembly of Engine Test Bed [4]
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The engine and dynamometer are carried on a solid steel base plate
resiliently mounted within a steel framework. Included within the
framework is the fuel system, which incorporates a fuel system.
The instrumentation and control panel are mounted on the front
frame. Tablel lists the equipments which have been numbered in
figure 2, and illustrates each part of experiment setup.

Table 1: Equipment labeling

No | Equipment No | Equipment

1. | Indicator 7. | Exhaust

2. | Control Panel 8. | Air Intake

3. | Dynamometer Controller | 9. | Air Velocity Sensor

4. | Fuel Tank 10. | Water Brake Dynamometer
5. | 2 Stroke Petrol Engine 11. | 4 Stroke Petrol Engine

6. | Weighing Balance 12. | 4 Stroke Diesel Engine

Figure 3 shows the schematic of the complete experiment setup.
The engine is coupled to the dynamometer with its gearbox. Gas
analyser is used at the exhaust outlet to analyse exhaust gas
emission from the diesel engine. The HHO generator is connected
to the air intake supply using a gas hose. Electrical supply of 220 —
240 Voltage Alternating Current (VAC), 50Hertz (Hz), and 2
Ampere (A) required to run the test bed. Cooling water supply at
20 liters per minute (LPM) is also supplied to the Eddy Current
Dynamometer. Adequate ventilation is compulsory since all the
engine power is dissipated as heat to the surroundings.
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Figure 3. Schematic of experiment setup

2.1 Engine Set-up

As mentioned earlier, the diesel engine to be used during
experiments is a compression ignited diesel engine as shown in
Figure 4. The following steps below explain engine setup:
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Figure 4. L48N Yanmar diesel engine coupled to Dynamometer

1. The engine test bed was installed at a well-ventilated place as
the engine produce harmful exhaust gases during the engine
testing. Otherwise, appropriate ventilation fan and ducting should
be installed to discharge the exhaust gases.

2. The engine test bed and control panel were set at a rigged and
levelled floor that has adequate strength to support its complete
weight.

3.The equipment was inspected to making sure there is no physical
damage before the installation.

4. Power supply (220-240VAC/50Hz) was connected to the earth
leakage circuit the breaker in the control panel.

5. Water supply was connected to the dynamometer.
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6. Connection the power supply and sensors cable from the engine
test bed to the control panel.

7. The engine was started.
8. The dynamometer current was turned on.
9. Autochck gas analyzer was installed.

10. The engine was run and the results were recorded for engine
performance (power and Torque) and exhaust emissions level
without and without hydrogen supply.

3. RESULTS AND DISCUSSION.

Two different types of engine test was conducted in laboratory,
first test is with an objective to analysis the performance and
emissions level of the engine with 0% hydrogen, the second, is
with purpose to obtain the performance and emissions level of
engine with certain percentage of hydrogen (3%, 5%, 7% ). The
performance parameter such as power, torque are evaluated and
analyzed from graphs.

3.1 Engine Power

Figure 5 shows the relation between the performances (power) of
the same diesel engine supplied by different HHO percentages
along with the engine’s operating speed. The curve indicates low
engine performance at low engine speed and an increasing engine
performance as the engine speed increased. This is because of the
increasing frequency of the combustion cycle at higher engine
speed thus causing rapid combustion of hydrogen molecule which
produces massive energy release.
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Besides that the higher amount of homogeneous hydrogen-air
mixture has significant effect on the cylinder charge during
compression and power stokes. The combustion chamber
enveloping a jet diffusion flame can extend significantly both
radial and axial as the concentration of the homogeneous fuel
mixture which has wide flammability limit and also high
diffusivity would instantaneously permit an efficient combustion
activity.

3.5
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2 —4—HHO 0%
éls i +HHO 3%
S
‘; L HHO 5%
o
o =>é=HHO 7%
0.5
O T T 1
1000 1500 2000 2500
Engine Speed(rpm)

Figure 5. Power at different Engine Speed

3.2 Engine Torque

Figure 6 shows the relation between the performances (torque) of
the same diesel engine with different HHO percentages in
relevance to engine’s operating speed. The curve indicates
increasing torque at increasing engine speed for all conditions. The
increase in engine speed generates more kinetic energy which
builds up the rotational force of the crank shaft.
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Figure 6. Torque at different Engine Speed

3.3 Comparison of Engine Emissions with and without HHO
3.3.1 Emission Level of CO and CO: Gases

Figure 7 shows the relation between the CO emission levels of the
same diesel engine supplied by different HHO percentages along
with the engine’s operating speed. The curve shows minimal
increase in CO emissions at higher engine speed. Figure 8 shows
the relation between the CO, emission levels of the same diesel
engine supplied by different HHO percentages along with the
engine’s operating speed. Similar to the pattern of CO emission
curve as in Figure 7, CO, emission also slightly increased as
engine speed increased. This is probably because of the presence
of hydrogen molecule which creates higher compression pressure
during compression stroke thus forcing cylinder contents including
hydrogen into the crevice. When exhaust valve opens, the newly
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released fuel also mixes with the older contents which oxidize
hydrocarbons thus promoting increased CO emissions. It is known
that diesel engines generally produce 28 times less CO and
CO,emissions compared to gasoline engines due to fact that diesel
combust in excess air even at full load running conditions. The
extremely low emission of both gases at different engine speeds
justifies the insignificance of these gases impact on our health and
environment.

2.5 /l, ——HHO 0%
2 / ——-HHO 3%
1.5 /ﬁ HHO 5%
1 —HHO 7%
0.5 /

CO (ppm)

1000 E¥¥ine speed 9m) 2500

Figure 7. CO emission level at different Engine Speed
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Figure 8. CO: emission levels at different Engine Speed

3.3.2 Emissions Level of Nitrogen oxides

Figure 9 shows the relation between the NOy emission levels of the
same diesel engine supplied by different HHO percentages along
with the engine’s operating speed. The curve indicates an
increasing amount of NOy concentrations as engine speed increases
but this pattern is consistent up to 2200 rpm and beyond that the
amount of NOyx concentrations reduces drastically. Increasing the
engine speed promotes lean running which increases the
combustion temperatures and also causing more Nitrogen
molecules to oxidize into more NOy. These processes are only
possible up to the optimum engine speed of 2200rpm. Leaning the
mixture beyond this engine speed will cause lean misfires with the
fuel mixture failing to combust efficiently, lowering combustion
temperatures and therefore NO, emission level.
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Figure 9. NOy emission levels at different Engine Speed

3.3.3 Emissions Level of Hydrocarbon

Figurel0 shows the relation between the unburned HC emission
levels of the same diesel engine supplied with additional hydrogen
fuel at different HHO percentages along with the engine’s
operating speed. The curve presents a descending pattern of HC
emissions at lower engine speed and ascending pattern at higher
engine speeds. This is due to fact that lower engine speed has
longer oxidation period thus creating more efficient combustion
thus producing lower HC emission meanwhile higher engine speed
produces higher HC emissions due to shorter oxidation period.
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Figure 10. HC emission levels at different Engine Speed

5. CONCLUSION

A single cylinder diesel engine was researched and experimented
to study the effect of additional Hydrogen supply on the
performances and emission levels. During experiments, the engine
was installed with a HHO cell to supply variable amount of
hydrogen gas into the engine. The conclusions were provided as
follows:

* Hydrogen additives improve torque and power of diesel engine.

* Hydrogen additives reduce CO, CO2, and HC emission levels to
an acceptable zone but increases NOx emission levels drastically.

+ Additives Hydrogen percentage at 3% is found to be the most
optimum as the engine operates at the highest efficiency of 32.1%
and also produces NOx at an lower level of 449ppm.
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* Addition of Hydrogen percentage at 3% has successfully
improved the efficiency of the conventional diesel engine which
operates at an efficiency of 32.10%.

* CO emission decreased from 1.83ppm to 1.38ppm,
CO2decreased from 9.42ppm to 9.4ppm, and HC decreased from
261ppm to 255ppm.

* Engine speed at 2200rpm is the most suitable to meet both
performances and emission level requirements.
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ABSTRACT

The aim of this work is to study the separation of Cu(ll), Pb(ll),
and Cr(lll) from aqueous solutions by sorption on palm tree
leaves(Phenoix Dactylifera). Palm tree leaves (PTL) are available
in most places in Libya, were evaluated for separation of Cu(ll),
Pb(1l), and Cr(I1I) from aqueous solutions. The effect of initial pH,
mass of sorbent, contact time and initial concentration were
studied by batch experiments and dynamic mode. Also the
applications of dynamic mode on tap and waste water from Zawia
refinery complex for the separation of the mentioned elements.
The study showed that the efficiency for PTL in separation of
Cu(ll), Cr(1) and Pb(Il) from aqueous solution at pH 7 was 69-
78.66%, 70-93.54% at pH 7 and 65-69.52% at PH 4 respectively.
The uptake was rapidly completed within 15 min. The efficiency
of PTL in separation of Cu(ll), Cr(lll) and Pb(ll) from tap and
waste water on packed column. It was found that the efficiency of
PTL for separation of Cu (I1), Cr(l1l) and Pb(Il) was found,68%,
69% and 63.4% for tap water and 69%,70% and 72.4% for waste
water respectively.
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Introduction:

The disposal of effluents containing heavy metals into natural
water system is a serious environmental concern .Above certain
limits these heavy metals are toxic to living organisms and may
cause serious hazards to public health [1]. Heavy metals pollution
of aqueous stream is a major environmental problem for the
modern world. Beyond any doubt, it has been established that
dissolved substances, particularly heavy metals escaping into the
environment, pose serious health hazards. To follow the fate of
metallic species, after they enter the ecosystem, they become very
difficult and start to inflict the damages as they move through,
from ecological tropic layer into another. These heavy metals
accumulate in living tissues throughout the food chain [2].
Contamination of the aquatic bodies by various pollutants
(synthetic and organic ones) such as pesticides, poly Aromatic
Hydrocarbon, heavy metals, etc, have caused imbalance in the
natural functioning of the ecosystem. Among these heavy metals
which cause severe damage to the living system at various levels
[3] are Heavy metal ions such as Pb+2, Cu+2 and cr+3 present in
drinking water. The metal ions may arise due to development of
industrial processes for different reasons. For example it could be
as a result of metal pipe corrosion as metal pipe lines have been
used for the transportation of drinking water. Originally the
problem is mostly related to bad tasting, colored or discolored
water, but in recent time, the water quality has become the focal
issue towards preventing adverse medical effects [4]some
industrial processes result in the release of heavy metals in the
natural water system. This has lead to increasing concern about the
effect of toxic metals as environmental contaminants [5]. Heavy
metals pollution constitutes a danger to health, Indeed heavy
metals are not generally biodegradable and finally accumulate in
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nature. Toxic metals can also be found in the human organs
Industries, such as metal splitting, paper ,mining ,painting ,car
manufacturing, smelters and metal refineries are major sources of
heavy metals pollution [7].1t is of great importance to give an
overview on the studied heavy metals.

Copper:

Copper /brass — plating and copper — ammonium rayon industries
release undesired amounts of Cu(ll) concentration approach 100 —
120 mg/l, this concentration is very high comparing to water
quality standards and Cu(ll) concentrations of waste waters which
should be reduced to a value of 1.0 — 1.5mg/l [7], [8],[9]. Copper
released to the aquatic system affects some of the verities of
oysters, it makes complexes with carboxylic acid present in their
body and turns them green and become unmarketable [9]. Though
Copper is not generally considered to be a threat to public health, it
is an essential mineral in trace amount to human life and health
[10].

Lead:

Lead in the environment is strongly absorbed by sediments and
soil particles, and is therefore largely unavailable to plants and
animals many of inorganic salts of Lead (Lead oxide and sulfides)
are not readily soluble in water and are sequestered in sediments.
In aquatic system, uptake is influenced by varies environmental
factors such as temperature, salinity ,pH, and the presence of
organic matter. Lead can pass through the placenta and thus affect
the growing fetus .Organic lead compounds are fat — soluble and
are more toxic than other forms. Industrial and municipal
wastewaters frequently contain metal solutions [11]. Lead is one
such deleterious metal, detected in waste streams from mining
operations, tanneries electronics. According to Environmental
Protection Agency, the maximum permissible limit for Pb in
drinking water and waste water is 0.015 and 0.1 mg/l respectively
[12]. Lead and its compounds have often been referred to as
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common and significant. Lead is also considered among the most
toxic metals due to its bioaccumulation potential and inhibition of
the synthesis of hemoglobin. Lead can enter and be absorbed into
human body through inhalation, diet or skin contact can produce
adverse effects on virtually every system in the body. Acute Lead
poisoning in humans causes severe dysfunction of the kidney,
liver, the central and peripheral nervous system, and the
reproductive system, and causes high blood pressure. Lead is
especially harmful to developing brains of fetuses and young
children, and many affect children’s mental and physical health
resulting in learning disabilities, behavioral problems and mental
retardation. Thus, some countries including the United States have
taken measures to reduce lead exposure through comprehensive
prevention strategies including environmental standards such as
removal lead from gasoline, paint, and plumbing. Health and
related prevention strategies like screening, physician education
have also been undertaken several methods and reagents have been
reported for the removal of lead from polluted water [13]. Lead is
one such heavy metal with toxicity and cumulative effects. The
chief sources of Lead in water are the effluents of lead and lead
processing industries; lead is also used in storage batteries,
insecticides, plastic water pipes, food, beverages, ointments and
medicinal concoctions for flavoring and sweetening. Lead
poisoning

causes damage to liver, kidney and reaction in hemoglobin
formation, mental retardation, infertility and abnormalities in
pregnancy. Chronic lead poisoning may cause three general
disease syndromes:

(a)-Gastrointestinal disorders, constipation, abdominal pain, etc.

. (b)-Neuromuscular effects (Lead Lapsy) weakness, fatigue
muscular atrophy

(c)-Central nervous system effects or (CNS) syndrome that may
results to coma and death [14].
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Chromium:

Chromium is heavy metal being in use in various industrial
applications like tanning, metallurgy, plating and metal finishing.
Chromium exists in two stable oxidation states, Cr (Il1l) and Cr
(V1) in nature. The trivalent state form is relatively innocuous and
essential in trace amount, but hexavalent is toxic , carcinogenetic
and mutagenic in nature, highly mobile in soil and aquatic system
and also is the strong oxidizing capable of being absorbed by the
skin [15,16]. Chromium toxicity to mammalians and aquatic
organisms appears to be lower compared to other heavy metals,
due to generally low solubility of Cr (IllI) compounds, low
mobility in the environmental compartments and limited
availability to living organisms [11]. There is no evidence for any
toxic effects of Cr (Ill), which is an essential trace element in
mammals (required daily intake 50-200upg) and participates in
glucose and lipid metabolism [17]. Chromium is bioelements in
(1) state. Cr(l11) gives strong complexes with Oxygen which is
classified as a hard acid . Since the presence of chromium in water
has led to increasing awareness and concern of its detrimental
effects to nature and human beings, chromium ions must be
removed. Toxic heavy metals in natural water and waste water are
given in tablel.

Table. 1: Toxic heavy metals in natural water and waste water[7, 14,
18, 41]

Element Sources Effects
Copper Metal plating, Industrial and Essential trace metal not
domestic waste plumbing. mineral ~ very toxic to plants and
leaching algae at moderate levels.
Lead Industry. mining plumbing mineral = Toxic (anemia, kidney
leaching disease nervous
disorder). Wild life
destroyed
Chromium Metal plating, cooling tower water  Essential trace metal
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additive (chromate) normally found  not, very toxic to plants

as Cr (VI) unpolluted water. and algae at moderate
levels.
Mercury Industrial waste manning and Highly toxic.
pesticides.
Zinc Industrial waste, Metal plating and  Essential in many
plumbing. metalloids enzymes
toxic to plants at higher
levels.

Table.2 : Removal of heavy metals using Biosorption material

Heavy Sorbent material Efficiency (%) Reference
metal

Cu  Potato peels 99.8 23

Zn  Palm treec leaves 90 25
Walnut leaves 82 36

Pb Hazelnut shell 90 38
Almond shell 68

Cr  Platanus Orientalis 85 39
Leaves

The Objectives of this study:

1-Review of the work done for the removal of heavy metals by
plant organs.

2-Separation of heavy metals (Cu*?, Pb*?and Cr*®) from waste
water using PTL

3-Optmization of the conditions: pH, initial metal concentration,
contact time and mass of sorbent material.

4-Application of this method for separation of heavy metals using
aqueous solutions of Cu*?, Pb*2and Cr*® as modals.

5- Applying the method for separation of heavy metals using tap
and wastewater from Zawia refinery complex.
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Apparatus and Materials

Sorption material:-

In this study, the use of palm tree leaves (Phoenix Dactylifera)
which is abundantly available in Libya, especially in the North
West and in the south of the country. The large quantities of lost
over palm tree leaves are eliminated by burning. So the palm tree
leaves is considered as inexpensive sorbent material to remove
heavy metals from waste water. PTL was obtained from a farm in
the Alagelate about 100KM west Tripoli — Libya see Appendix (3)
the type of palm tree is called in local Beuody. The palm tree is
about ninety years old. The part of PTL used called in local Saaf
was ground with grinding machine. The obtained pieces of Saaf
from PTL see Appendix(7) is sieved in order particle size of 1.5
mm, before their use the sorbent was washed thoroughly with tap-
water followed by deionized water and oven dried at80Cofor24
hours. Cooled and kept in desiccators for subsequent use in the
sorption studies .

Chemicals:

All chemical used in this study were of analytical reagent grade
(Merk) and were utilized as received with no further purification.
Deionizer water was used throughout the study, standard stock
solution of 1000ppm of Cu (1), Pb (I1) and Cr (I11) were used and
diluted as aqueous solution. 0.1M

Hydrochloric acid 0.1M HCL and sodium hydroxide NaOH used
for pH adjustment.

Preparation of aqueous solutions:

1000 ppm stock solution is diluted to the required concentration
for preparation of standard solutions containing 1-5 ppm of Cu
(1N,Pb(11) and Cr(I11) .

164 Copyright © ISTJ PHORRART N
;\mb (Uhﬂ @Jﬁ‘ M



International

Science and Technology V
olume 13 2=l _— ndankg
Journal h— de

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

Buffer solutions:

The buffer solutions were prepared and adjusted at pH 4, 7 and 10
and used for calibration of the pH- meter for accurate
measurements.

Instrumentation:

The measurement of metal ions for all samples were performed
with Shimadzu AA- 6800 Atomic absorption spectrometer (AAS)
equipped with the Copper, lead and Chromium hollow cathode
lamps and air acetylene flame was used for determining Copper,
lead and Chromium concentrations. Flame atomic absorption is a
very common technique for detecting metals and metalloids in
environmental samples. It’s very reliable and simple to use.

Methods:

In this study, two methods were used ,Batch and dynamic
procedures. The batch removal of Cu(ll), Pb(Il) and Cr(l11) from
aqueous solution using PTL under different experimental
conditions was investigated, also tap and waste water from refinery
was investigated using dynamic mode.

Batch sorption procedure:

Sorption on PTL was determined using the batch method. The
sorption experiments were carried out in a batch process at room
temperature. Applying the optimum condition of all parameters
that influence the sorption such as pH , contact time ,initial ion
concentration and sorbent mass. Batches of 20ml aqueous
solutions of Cu*™2,Pb*?and Cr*3 ions of the required concentration
was added at different pH to 0.2g of sorbent material in 150 ml
conical flasks. The contents then were stirred for one hour using
magnetic a stirrer[42]. After stirring for a certain time, the
suspensions were filtered through Whatman 40 filter paper and the
supernatant were analyzed for Cu(ll), Pb(ll) and Cr(lll)
concentrations using AAS at wavelength of 324.8 nm, 217nm,
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and 357.9 nm respectively[ 43 ].The initial pH of the solution was
adjusted using either hydrochloric acid or sodium hydroxide[5].
The removal efficiency (%E) of sorption of PTL for the metal ions
was calculated using the following equation.

(%E) = (Cp — C¢)/Cp)*100.

Where Cg and Cis the initial and equilibrium concentration of the
metal ions respectively.

Batch experiments were carried out in duplicates and the mean
average values of the data are presented.

Effect of variable parameters:

Following the same procedure, several parameters were studied
such as pH, initial concentration, sorbent mass and contact time.

Effect of pH on separation of the metal ions

For pH studies 20 ml solution of 1 ppm of metal ion were adjusted
to values in a pH range from 211.5 by the addition of 0.1 M HCL
or 0.1MNaoH, the optimum pH was determined using 0.2g of the
sorbent material and stirred for one hour. the filtrate was then
characterized by FAAS to measure the concentration of Cu*?,
Pb*? and Cr3ions..

Effect of contact time on separation of the metal ions

The contact time was studied by adding of 20 ml of 1ppm heavy
metal solution to 0.2 g of PTL at pH 7 forCu*?, Cr*3and 4 for Pb*“.
The solutions were mixed using magnetic stirrer and at the end of
predetermined time intervals(5, 10, 15, 30, 45 and 60 min) ,the
flasks were withdrawn one by one from the stirrer and their
content was filtered , then the filtrate were measured for Cu*?
Pb*? and Cr™ by FAAS.

Effect of PTL Mass on adsorption of the metal ions

The effect of sorbent quantity was studied by stirring 20 ml of
1ppm solution of Cu*? , Pb*? and Cr* containing different
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quantity of sorbent 0.1, 0.2, 0.3, 0.4 and 0.5 g. After stirring the
solutions were filtered and the filtrate were analyzed for metal
concentration and the removal efficiency (%E) was calculated for
each sample.

Effect of initial concentration on separation of the metal ions

The effect of initial concentration was studied by stirring various
concentration,1, 2, 3, 4 and 5 ppm of metal ions solutions . 20 ml
of metal ion solution was mixed with 0.5 g PTL .The contact time
was fixed for 15 min , whereas the was pH7 for all metal solution
except for Pb(l11 )at pH 4.The filtrate were analyzed for each metal
ion by FASS.

Dynamic mode experiments:

Continuous flow biosorption experiments were conducted in
column with 1 Cm inside diameter. The column was packed with
5¢g of the PTL to reach bed height of 5 cm .and tested with5ppm of
Pb*? , Cr'® and Cu* ion solutions after adjusting the pH at 7 for
Cu?* and Cr®** and 4 for Pb**. 10 ml of each solution was passed
through the packed column with a flow rate of 1ml/min. Effluent
was collected from the bottom of the column at the regular time
intervals followed by 10 ml distilled water at regarded pH for each
sample solution. Received solution was measured by FAAS for
different elements [44].

Applications of experiments for tap and waste water:

Tap and waste water collected from Zawia refinery company and
analyzed for PH , Conductivity and TDS as in table (3 —
13)solutions of 5 ppm of pb*?' Cr*%and Cu®*prepared from tap and
waste water using 1000ppm stock solution. Continuous flow
sorption experiments were conducted using the same column in
previous experimental.
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Preparation of standard calibration curve:

Generation of calibration curve carried out within the
concentration range of 0.5 -2, 5— 20 and 0.5 — 2 ppm for Copper,
Lead and Chromium respectively. working the standard solutions
were prepared by diluting stock solution containing 1000 ppm
metal ion with distilled water. The following wavelengths were
adjusted for the studied metal ion and were as follows: Copper
324.7nm, lead 217nm and Chromium 357.9nm. ( see Fig.1, Fig.2,
and Fig.3).

0.25

0.2

0.15
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0.05

0
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Figure (1): Calibration curve for Cu(ll)
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Figure (2): Calibration curve for Pb (I1)
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Figure (3): Calibration curve for Cr(lll)

Results & Discussion
-Effect of PH on the adsorption of Cu*?, Pb*? and Cr*3 on PTL

pH is an important factor controlling the process of sorption as it
affects the surface charge of the sorbents, the solubility of the
metal ions, the degree of ionization of the sorbent during the
reaction, and the concentration of the counter ions on the
functional groups of the sorbent. It affects the solution chemistry
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of the metals, the activity of functional groups in biomass and the
competition of metallic ions [7]. Therefore, the effect of pH on
the separation of Cu*?, Pb*? and Cr*® using PTL was studied. The
experiments were carried out at lppm of initial metal
concentration and 0.2g sorbent material, the pH was varied from
2t0115.

Table 3, Table 4, Table5 and Figure (4) show the effect of
varying the pH on the separation efficiency of Cu*?, Pb*? and
Cr*3. From these results, it is clear that percentage efficiency of
heavy metal ions gradually increases by increasing the pH up to
reach maximum value at pH 7. For Cu**,Cr*3and4 for Pb*2. These
results are in agreement with the previous study for copper [23]
and Chromium [39]. PTL separation of lead also is in agreement
with that of the study by (Goyal et al., 2008). Removal of lead
by Saracaindica leaf powder, which shows maximum sorption of
lead at pH 4[12].

The separation of copper is low below pH 4 and increases rapidly
at pH 6 coming to maximum at pH7. It is well known that the
process of sorption depends largely on the concentration of the
hydrogen ion in solution, decrease in H* ion leading to less
competition for the vacant exchange sites of the PTL and hence
high efficiency percent of metal ions.

Table .3 : The effect of pH on the separation of Copper:

pH Concentration(ppm) Efficiency( %) ‘
2 0.612 38.8
3.6 0.475 52.5
4 0.375 62.5
6 0.322 67.8
7 0.310 69.0
8 0.550 45
10 0.708 29.2
11.5 0.625 37.5
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Table .4: The effect of pH on the separation of Lead

H Concentration(ppm Efficiency(%
2 0.848 15.2
3.5 0.396 60.4
4 0.350 65.0
6 0.381 61.9
7 0.530 52.0
8 0.681 31.9
10 0.571 42.9
11.5 0.652 34.8

Table .5: The effect of pH on the separation of Chromium

PH Concentration(ppm Efficiency(%
2.0 0.997 0.3
3.7 0.667 33.3
4.0 0.646 35.4
6.0 0.503 49.7
7.0 0.292 70.8
8.0 0.373 62.7
10.0 0.461 53.9
11.5 0.490 51.0
80
60 -
S 40 - /_{ ——Cu
20 - =fi— Pb
0 - == Cr

2 3.7 4 6 7 8 10 115
pH

Figure (4): Effect of pH on the adsorption of Cu*?, Pb*? and Cr*3 by
PTL
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Effect of contact time on the adsorption of metal ions:

Results of the effect of contact time on efficiency of separation of
metal ions are shown in table 6, Table 7, Table 8, and figure 5. All
three metal ions shows a fast rate of sorption. Equilibrium is
attained within 15 min,during which the fraction removed was
60.5%, 67.3 % and 58.7% forCu*?, Pb*? and Cr*3 respectively,
after 15 minuts, theamount of sorbed metal ions did not change
siginantly.it is thus fixed as the optimum contact time. This two
stage sorption, the first intial uptake follwed by a slow stage
reaching equilibrium. The rapid stage is probably due to the
abundant availabilty of active sits, the sorption becomes less
efficient in the slower stage. The fast metal uptake by the sorbents
may be attribted to its highly porous and mesh structure, which
provide ready access and large surface area for the sorption of
metals on the binding sites[6]. These results are inagrement with
previous study for copper by Peanut hull pellets, which shows the
equilibrium was attained within 30 min. or less [9]. PTL sorption
is also in agremment with that previously study by (Goyal et al.,
2008). Removal of lead on saraca indica leaf powder,which shows
the equilibrium was attained with 10-30 min. of contact
time[12].Smilar results have been reported by (Mahv et al., 2008).
adsorption of chromium from waste water by Platanus Orientalis
leaves [39], results indicate that the sorption process can be
considered very fast becaues of the large amount of chromium
attached to sorbent within the first 60 min. of sorption.

Table .6: Effect of contact time on Copper:

Time (min) Concentration(ppm) Efficiency(%0)

5 0.470 53.0
10 0.432 56.8
15 0.395 60.5
30 0.394 60.6
40 0.396 60.4
60 0.398 60.2
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Table.7: Effect the contact time on Lead:

Concentration(ppm

5 0.410 59.0
10 0.340 66.0
15 0.327 67.3
30 0.324 67.6
40 0.322 67.8
60 0.321 67.9

Table .8: Effect of contact time on adsorption of Chromium:

Time (min) ____Concentration(ppm) Efficiency(%)
5 0.600 40.00
10 0.515 485
15 0.416 58.4
30 0.413 58.7
40 0.412 58.8
60 0.414 58.6
80
70
60 -
50
& 0 ——Cu
30
20 ~&-Pb
10 “=fe=Cr
0
5 10 15 30 40 60
min

Figure (5): Effect the contact time on adsorption of Cu*?, Pb*? and Cr*3
by PTL
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Effect of sorbent mass on adsorption of Cu*?, Pb*? and Cr*3 on
PTL

Results of the effect of sorbent masson efficiency of separation of
metal ions are shown in table 9, table 10, table 11, and figure 6.
The sorbent quantity used for study varied from 0.1 to 0.5 g.
Percent sorption increased with the increase of sorbent quantity.
Because of the availability of greater surface area. With increased
availability of the surface area, more sorption sites are available
for metal adsorption. The maximum metal ion separation
efficiency for metal ions by PTL for Cu(ll) , Pb(ll) and Cr(lI1) is
74.9 %, 87.8% and 84.1 respectively, when the sorbent mass 0.5¢
compared with 0.3g of sorbent material, the efficiency was
71.9%, 83.3 % and 79.2% respectively. These results are in
agrement with previouse study for copper and chromium ions by
coffe husks for removal of heavy metals from aqueous solutions,
the separation efficency increased with an increase in biosorbent
mass[31]. PTL sorption is also inagremment with previouse study
by(Sharma et al., 2008). Removal of lead on saraca indica leaf
powder. Shows that the sorption percentage increases with mass
from 2.0 to 4.0 g[12].

Table .9: Effect of sorbent mass on adsorption of Copper:

Sorbent mass(g Concentration(ppm Efficiency(%
0.1 0.517 48.3
0.2 0.310 69.0
0.3 0.281 71.9
0.4 0.263 73.7
0.5 0.251 74.9

Table .10: Effect of sorbent mass on adsorption of Lead

Sorbent mass Concentration(ppm Efficiency(%
0.1 0.246 75.4
0.2 0.218 78.2
0.3 0.167 83.3
0.4 0.150 85.0
0.5 0.122 87.8
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Table .11: Effect Of sorbent mass on adsorption Chromuim

Sorbent mass(g) Concentration(ppm) Efficiency(%0)
0.1 0.395 60.5
0.2 0.299 70.1
0.3 0.208 79.2
0.4 0.199 80.1
0.5 0.159 84.1
100
—
60
) 20 / =o—Cu
——Pb
20
Cr
0
0.1 0.2 0.3 0.4 0.5
mass-g

Figure (6): Effect of sorbent masson adsorption of Cu*?, Pb*? and
Cr'3 by PTL

The Effect of the initial concentration on the adsorption
ofCu*?, Pb*? and Cr*3 on PTL

Results of the effect ofthe initial concentration on efficiency of
separation of metal ions are shown in table 12, table 13, table 14,
and figure 7. Effect of the initial concentration of metal ions on the
sorption was investigated by varying the initial concentration (1, 2,
3, 4, and 5ppm) were added to 0.5g of sorbent mass (PTL) at
optimum pH and stirring for 15 min. Separation of all selected
metal ions on PTL increased with increasing initial concentration
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ofCu*™®, Pb*? and Cr*. These results may be explained by an
increase in the number of metal ions competing for the available
binding sites in the sorbent for complexity of metal ions at higher
concentration levels [2,40]. The percentage of sorption is highly
dependent on the initial concentration. The percent metal ion
removal by PTL is increases with increasing metal ion
concentration. This is obvious that for higher initial concentration,
more efficient utilization of sorption sites is expected due to a
greater driving force by a higher concentration gradient [48]. The
efficiency of copper was increased from 70.95% to 78.66% as the
initial concentration increases from 2 to 5 ppm. There was no
significant difference in sorption with behavior with further
increase in initial concentration beyond 5ppm.These results are in
agrement with previous study for copper separation from aqueous
solutions by dried sunflower leaves[25]. Which shows that the
effifiency of separation of copper increases with initial copper
concentration.PTL sorption is also in agremment with
previousstudy by (Mahvi et al,. (2008) adsorption of chromium
from waste water by platanus orintals leaves, Which shows the
effifiency ofseparation of chromium increases with increasing
initial concentration of chromium to reach to 20 mg/L[39].In
another study, Hazelnut and Almond shellswere employed for lead
sorption from aqueous solutions, the efficiency increases with
increasing pb*? ion concentration [38].

Table .12: the effect of initial concentration on the adsorption of

copper:
Initial Concentration Concentration(ppm

1 0.310 69.0
2 0.581 70.95
3 0.793 73.57
4 0.987 75.33
5 1.07 78.66
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Table .13: the effect of initial concentration on the adsorption of
lead:

Initial Concentration = Concentration

1 0.372 62.80
2 0.673 66.35
3 0.987 67.10
4 1.268 68.30
5 1.524 69.52

Table .14: the effect of initial concentration on the adsorption of
chromium:

Initial Concentration(ppm) S HIEEACH))
concentration(ppm)
1 0.381 61.9
2 0.736 63.2
3 1.031 65.64
4 0.908 77.30
5 0.323 93.54
100
80
. 60
& ——CU
40
——Pb
20
== Cr
0
1 2 3 4 5
ppm

Figure (7) .Effect of initial concentration on adsorptionof Cu*?, Pb*?
and Cr'3 by PTL
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PTL bed column was used for separation aqueous solution of
copper, Lead and Chromium. Results are shown in table 15, and
table 16. The order of separation for the PTL column (Cu> Pb >
Cr).

Table .15: shows the waste water results analysis.

Sample pH Conductivity TDS-mg/I
Tap water 7.3 590 383.5
Waste water 6.77 854 555.1

Table. 16: Dynamic mode results:

Metaon Ci(ppm) Ci(ppm) Cu(ppm) R%
Cu 5 0.416 1.04 79.2
Pb*? 5 0.448 1.12 77.60
cr 5 0.554 1.385 72.3

Formulas was used in the calculation :

Concentration unretained (C,)=Ct *V/v

Where C; is the Concentration of effluent, C, is the unretained
concentration, V is the total volume recived, v is the volume of the
metal ion solution.To calculate percent retained we use the
formula :R%=(C; — C,)*100/Ci

Where C; is the Concentration of feed solution, C, unretained
concentration, R% is the percent retained.

Applications results for tap and waste water:

Results for the separation of copper, lead and chromium are
presented in the tables 17 and tables 18. The results show that PTL
can be used effectively for separation of Cu*?, Pb*? and Cr*® from
tap and waste water.
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Table. 17:Tap water results:

Metal ion Ci(ppm) Ci(ppm) C; (ppm) R%
2

Ccu’ 5 0.640 1.600 68.0
Pb*? 5 0.730 1.830 63.4
cr 5 0.610 1.520 69.9

Table. 18: Waste water results:

Cu™ 5 0.610 1.53 69.4

Pb*? 5 0.550 1.38 72.4

cr 5 0.598 1.50 70.0
Conclusion:

The separation of copper , lead, and chromium onto PTL have
been studied by static and dynamic modes experiments Based on
results obtained:

e The sorption efficiencuy of PTL in inagreement with those
found in the literature. Showing this sorbent is effective for
adsorbing of Cu(ll), Pb(l1), and Cr(111) ions from aquoeus
solutions.

e The PTL are effective sorbent for separation of Cu(ll),
Pb(11) and Cr(I1I) .

e The optimium pH of copper, chromium sorption at pH 7
and lead at pH 4

e The maxmium efficiency of Cu(ll), Pb(Il) and Cr(Ill) is
78.66%, 69.52%, and 93.54% respectively.

e Separation of Cu(ll), Pb(ll) and Cr(lll) by PTL is
signficantly depend on the pH, time, sorbent mass and
initial concentration.

e The PTL column is suitable for separation of Cu(ll), Pb(II)
and Cr(I1) at flow rate 1ml/min.
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e Applications of dynamic mode experiments on tap and
wastewater are suitable to separate,lead and chromium

-Recommendations:

Based on the obtained results related to PTL for separation of
heavy metals we recommend the following:

e Palm tree leaves are suitable for separation Copper, Lead, and
Chromium from waste water and can be used for large scale
treament of waste water after conducting the required studies.

e Study using PTL for separating Copper, Lead, and Chromium in
higher concentrations.

e Further studies are needed to study the structural of bonds
responsible for the sorption of heavy metals using PTL.

e Study using PTL with chemical treatment and palm tree leaves
ash to increase the sorption efficienc
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Abstract:

Information Security has become an important issue in data storing
and retrieving. Encryption has come up as a solution, and plays an
important role in data security system. This security mechanism
uses some algorithms to encrypt data into unreadable text which
can be only being decrypted by party those possesses the
associated key. Many techniques are needed to protect the
sensitive "shared" data. Although the principle of all encryption
algorithms is the same, different DBMS(Database Management
System) vendors may implemented them in different ways which
affected in someway the performance of these products. One of the
most powerful commercial DBMS is SQL(Structured Query
Language) and one of the most dominated open sources (MySQL)
were chosen to conduct this study. Three encryption techniques
like AES(Advanced Encryption Standard),DES(Data Encryption
Standard) andMD5(Data Encryption Standard) algorithms were
implemented and their performance was compared in terms of
execution time. The results of the experiments showed that the
performance of the implemented algorithms is varied based on the
hosted DBMS.
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Introduction

The meaning of data integrity is the circumstance in which data are
identically maintained during any operation (such as storage,
retrieval or transmit), the preservation of data for their intended
use, or, relative to specified operations. The presented security
characteristics by DBMS selevate and become leading selection
criterion. However, there is an enormous variation and multiplicity
relating to the security features provided by the available
RDBMSs(Relational Database Management Systems) now in the
market in addition to the revolution of the schemes employed to
impose such features. As a result, the clever selection decision
becomes problematical and challenging. Accordingly, this paper
presents and provides a brief comparative evaluation intended for
the security perception and features of the most two well-known
and broadly used Relational DBMSs, specifically, Microsoft SQL
Server "commercial product”, and MySQL "open source product".
Encryption is the process of transforming information using an
algorithm to make it unreadable to anyone apart from those having
special knowledge, usually referred to as a key. The result of the
process is unreadable information In many contexts, the word
encryption also absolutely means the reverse process, decryption.
Authentication is another mechanism of data security that deal of
establishing or confirming something (or someone) as authentic,
specifically, that claims made by or about the subject are true.
Auditing is capability to map out access to crucial information
hosted on databases, as well as access to the computer systems
themselves. Another data security mechanism is the Access
Control which allows or refuses the use of a specific resource by a
particular entity. Access control mechanisms can be used in
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managing physical resources, logical resources, or digital
resources. Access control techniques are sometimes classified as
either discretionary or non-discretionary. The three most widely
recognized models are DAC (Discretionary Access Control),
Mandatory or Label-Based Access Control(MAC), and Role Based
Access Control (RBAC). MAC and RBAC are both non-
discretionary . Database security provides many layers and sorts of
information  security, counting access control, auditing,
authentication, Encryption, and Integrity controls (Mubina Malik
,Trisha Patel,2016).

The main focus of this study will be on the performance of several
encryption algorithms running on two different platforms. The
only factor that considers in this comparative study is the
consumed time in encryption and decryption operations.

The reminder of this paper is organized as follows:

In section 2, we discuss the concept of data encryption and
decryption. Section 3 is dedicated to illustrate selected data
encryption algorithms. We show our experimental design and the
evaluation parameters setup in section 4 and describe the
experimental results and analysis in section 5. The conclusion is
presented in section 6.

ENCRYPTION

Encryption is said to occur when data is passed through a series of
mathematical operations that generate an alternate form of that
data; the sequence of these operations is called an algorithm. To
help distinguish between the two forms of data, the unencrypted
data is referred to as the plaintext and the encrypted data as cipher
text. Encryption is used to ensure that information is hidden from
anyone for whom it is not intended, even those who can see the
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encrypted and decryption of data. Algorithm illustrated in the
Figure 1.

Plain Text |:> Encryption |:> cipher text |:> Decryption E> Plain Text

Figure 1: Process of Encryption and Decryption

This can be done by two techniques Symmetric (private) and
Asymmetric (public) keys encryption.

A) Symmetric encryption

Symmetric encryption uses a single key to encrypt and decrypt the
message. To encrypt the message provide key to the recipient
before decrypt it. To use symmetric encryption, the sender
encrypts the message and, if the recipient does not already have a
key, sends the key and cipher text separately to the recipient. The
message then decrypt by recipient key. This method is easy and
fast to implement but has weaknesses; for instance, if a hacker
intercepts the key, he can also decrypt the messages. Single key
encryptions tend to be easier for hacker/cracker. This means that
the algorithm that is used to encode the message is easier for
attackers to understand, enabling them to more easily decode the
message (Abdul.Mina and others).
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B) Asymmetric encryption
Asymmetric encryption, also known as Public-Key encryption,

uses two different keys - a public key to encrypt the message, and
a private key to decrypt it. The public key is used to encrypt and
private key to decrypt. One can easily distribute the public key to
communicate because only with private key one can decrypt it. To
protect the message between users the sender encrypts it by public
key.(Rob Walters, Christian Kirisch,2010).

Asymmetric encryption techniques are almost 1000 times slower
than Symmetric techniques, because they require more
computational processing power (Hardjono, 2005).

1. Encryption Algorithms
Several encryption algorithms were developed and all DBMS
vendors make use of them to secure sensitive data in database
storage. Here, three of the most used algorithms are explained as
follows:

A) Data Encryption Standard (DES ):

DES is a block cipher, with a 64-bit block size and a 56-bit key.
DES consists of al6-round series of substitution and permutation.
In each round, data and key bits are shifted, permutated, XOR, and
sent through,8 s-boxes, a set of lookup tables that are essential to
the DES algorithm. Decryption is essentially the same process,
performed in reverse (Padmapriya and other,2013).

B) Advanced Encryption Standard ( AES):

AES (acronym of Advanced Encryption Standard) is a symmetric
encryption algorithm. The algorithm was developed by two
Belgian cryptographer Joan Diemen and Vincent Ragmen. AES
was designed to be efficient in both hardware and software. AES
uses 10, 12, or 14 rounds. The key size that can be 128,192 or 256
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bits depends on the number of rounds. AES uses several rounds in
which each round is made of several stages. To provide security
AES uses types of transformation. Substitution permutation,
mixing and key adding each round of AES except the last uses the
four transformations (Erik Olson, Woojin Yu).

C) Message digests 5(MD5)

Message digests, also known as hash functions, are one-way
functions which means that we can encrypt but cannot decrypt
data; they accept a message of any size as input, and produce as
output a fixed-length message digest. MD5 is the third message
digest algorithm created by Rivest. There are two other techniques
namely MD2 and MD4 have same structure as MD5 , but MD2
was optimized for 8-bit machines, in comparison with the two later
formulas, which are optimized for 32-bit machines. The MD5
algorithm is an extension of MD4, which the critical review found
to be fast, but possibly not absolutely secure. In comparison, MD5
is not quite as fast as the MD4 algorithm, but offered much more
assurance of data security.

2. Experimental Design AND EVALUATION PARAMETERS

The experiments of this study is conducts on two different DBMSs
namely (SQL Server ver. 2012, My SQL ver. 3.5). The text file
on a mentioned platforms with same size was used to conduct
three experiments for each platform, where a comparison of three
algorithms AES, DES and MD?5 is performed.

Performance measurement criteria is time taken by the algorithms
to perform the encryption and decryption of the input text files in
to different environment (SQL Server ,MySQL). The following are
the parameters which calculate the performance of algorithms.
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A. Encryption Computation Time
B. Decryption Computation Time

The encryption computation time is the time which taken by the
algorithms to produce the cipher text from the plain text. The
encryption time can be used to calculate the Encryption
Throughput of the algorithms.

The decryption computation time is the time taken by the
algorithms to produce the plain text from the cipher text. The
decryption time can be used to calculate the Decryption
Throughput of the algorithms.

3. Experimental Results And Analysis

Experimental result for different platform(SQL Server, MySQL)
Encryption algorithm AES, DES and MD5 are shown in table-1 ,
table-2, which shows the comparison of algorithms in the two
platforms using same text file for three experiments.

Table 1:  Comparisons of DES, AES and MD5 of Encryption and
Decryption Time in SQL Server

AES 0.086 sec 0.09sec
SQL DES 100 0.066 sec 0.05sec
Server
MD5 0.023 sec -
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Table 2:Comparisons of DES, AES and MD5 of Encryption and
Decryption Time in MYSQL

AES 2.5568 sec | 0.0005 sec
MySQL DES 100 2.7692 sec | 0.0036 sec
MD5 3.0882 sec -

As Figure 2 shows, implementing of AES, DES, and MD5
algorithm on SQL Server for encryption purpose indicates that the
MD?5 algorithm has least execution time whereas AES has highest
execution time.

Encryption
- 0.1
- 0.08
- 0.06
B Encryption - 0.04
r 002
T T T 0
5MD DES AES

Figure 2. illustrates the performance of AES, DES AND MDS5 for
encryption on SQL Server
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Decryption

0.1
B Decryption . H 0.05
T T T 0
5MD DES AES

Figure 3. shows the performance of AES and DES for decryption on
SQL Server

Figure 4 explains the outcome of implementing of AES DES and
MD?5 algorithm on MySQL for encryption reason which signifies
that the AES algorithm has least execution time whereas MD5 has
highest execution time.

Encryption

T 35

3
25
-2
M Encryption
™ 15
T 1
los

- 0

Figure 4 illustrates the performance of AES, DES AND MD?5 for
encryption on SQL Server algorithms on MySQL
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Figure 5 elucidates the effect of implementing of AES and DES
algorithms on MySQL for decryption purpose which indicates that
the AES algorithm has least execution time whereas DES has
highest execution time.

.“!l Decryption

- 0.004
~. ™t D.0035

™ 0.003

§ 0.0025
W Decryption ~_ ™+ 0.002
| o.0015

0.001

- ‘-..‘;‘\*— 0.0005

= O

DES AES

Figure 5. shows the performance of AES and DES for decryption on
MySQL

6. Conclusion:

Encryption algorithm plays very important role in secure

sensitive data . This study investigated and compared the
execution time of existing encryption techniques like AES, DES
and MDS5 algorithms in SQL Server and MySQL platforms.
In  encryption phase based on the text files used and the
experimental result in SQL Server was concluded that MD5
algorithm consumes least encryption and AES consume longest
encryption time. But In MySQL, encryption AES algorithm
consumes least encryption time and MDS5 consume longest
encryption time.
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The authors observed that decryption phase in SQL Serve using
DES algorithm consumes least decryption and AES consume
longest decryption time. On other than, in MySQL the decryption
of AES algorithm consumes least decryption and DES consume
longest decryption time. However, the MD5 algorithm prevented
from being decode according to the nature of its work at(SQL
Server, MySQL) .

We evaluated that MD5 algorithm is much better than DES and
AES in encryption by SQL Server but in MySQL the ASE
algorithm is best , While in the decoding phase DES is better in
SQL Server while in MySQL AES showed better performance.

References

[1].Abdul.Mina, D.S, Kader, H.M. Abdual & Hadhoud, M.M.
“Performance Analysis of Symmetric Cryptography”. pp. 1.

[2].Mubina Malik and Trisha Patel, "DATABASE SECURITY
- ATTACKS AND CONTROL METHODS" International
Journal of Information Sciences and Techniques (1JIST)
Vol.6, No.1/2, March 2016

[3].Erik Olson, Woojin Yu, “Encryption for Mobile
Computing”.

[4].Hardjono, "Security In Wireless LANS And MANS," Artech
House Publishers 2005.

[5]. Padmapriya, Dr.A, Subhasri, P. “Cloud Computing: Security
Challenges & Encryption Practices”. International Journal of
Advanced Research in Computer Science and Software
Engineering, ISSN: 2277 128X, Volume 3, Issue 3, March
2013, pp. 257.

199 Copyright © ISTJ PHORRART N
;\mb (Uhﬂ @Jﬁ\ M



International

Science and Technology Volume 13 sl
Journal ek Tkt e

i N ) March 2018 Gl }&
Ayl pglell Adgal) Alsal lST-.I

Ryl 50 g

[6].Rob Walters, Christian Kirisch, “Database Encryption and
keymanagement for Microsoft SQL Server 2008”, by Create
Space, January 2010.

200 Copyright © ISTJ 4% giaa okl (3 g8
m\; (‘M 2\,353}3‘ M



International

Science and Technology Volume 13 sl
Journal - e

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

iy

Intelligent Tifinagh Alphabet (@ ) RE&@nition
System Using Back Propagation neural network
BPNN

Ahmed Said Ahmed Ashit' , Salam Adeam Abdulah Fatnasa? , Nabil
Abulgasem Ali Abrebish®, Souad Ali Omer Burak*

! (computer department, High Institute of Science and Technology
Alharaba, Libya)
?(computer department, High Institute of Science and Technology Tiji,
Libya)

*(IT department, university UUM, Malaysia)
*(administration department, High Institute of Science and Technology
Alharaba, Libya)
a.ashit@hih.edu.ly*, saf fat2@yahoo.com?,
nabil.abrebish@gmail.com® , souadaliomer@gmail.com”

Abstract :

The Tifinagh alphabet in order ("Lybico-berber™) has been utilized
by Amazigh talking individuals in North Africa and the Canary
Islands in any event from the third century B.C. up to the third
century A. In the present paper, artificial neural network is used
to the to recognize the Tifinagh alphabet which used for writing
Amazigh language. In this paper the alphabet image is reshaped to
be suitable as input for networks, wherefore, image processing
resizing technique is used. The proposed method is based on the
use of feed forward back propagation method In the proposed
system, alphabet's image is represented by binary numbers that are
used as input, then they are fed to the neural networks. Neural
network followed by the Back Propagation Algorithm which
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compromises Training. The recognition rate for Back Propagation
neural network BPNN was 79% in testing phase.

Keywords: Tifinagh alphabet, Back propagation NN (BPNN),
Image resizing, Recognition.
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1.Introductin

In computer vision, still the researchers are working to find
solutions for handwriting recognition problems.[1] There are
several languages around the world which have been achieved by
researchers, such as English and Arabic languages.[4] In this paper
we observe the Tifinagh alphabet recognition. The Tifinagh
alphabet is used for writing the barber language, this language is
spoken in north Africa specially in morocco, Algeria, small part of
Libya, Mauritania, Niger, Burkina Faso and in Egypt in Siwa
Oasis, barber language is spoken by three alphabet which is
Arabic, Latin and Tifinagh alphabet, in the early of the 21th
century the barber language become a national language in
Algeria, after that in 2011 the barber language became an official
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language of Morocco.[2] Nowadays most of country which speak
with barber language are used Tifinagh alphabet, the Tifinagh
alphabet has about 57 alphabet as we see in figure 1. In the recent
years there were some researches for Tifinagh alphabet
handwriting, one of these designed system of Amazigh
handwriting recognition based on horizontal and vertical centerline
of the character.[3]. In this paper we will use image resizing
technique to reduce the size of the alphabet image. The image will
be matrix of 20*20 which will fed into the network , in the
recognition phase back propagation neural network was used to

recognize alphabet image.[5]

t, £ +C50No®@+ | USACoUI A £@1606+H] | 3XKOH ol
S FU O ROk o, 1o Xol SSCOXKSH | WsCEaO
HHoHol X +L5.A0O+ | USAZO oKOHol, A tCO0O-
FeRIR | SO1o0Oo A SOKXKH IO oKLKsl X £@ots
0 | SRGCGSC | HRIGE@ © ULH OO X SOXX o
Hol+ ROo | +HHoU A +COOoM +£KOH oIS +sTHts
A tASloCs5551 | +CHs551 +sCo XKWL

1ISOTUZ] | HOIocHXoIF A 1O1C3SI+ TEH QI £ 3¢
cLoXKEIWE o¥WolUo® I +USOX 11O oIXXo00S8, X 8
A A ZOXKIKSH, £ H050Ac0+ 1| USATLUI A £OI1o

Figl: Tifinagh alphabet

2.Methodology
In this paper a Tifinagh alphabet recognition system was
developed. The system is implemented using Matlab programming
language (Matlab 2012 software tools). In this paper we focus in
Tifinagh alphabet because it considered as the mother for Amazgy
language, image resize technique is used to reduce the size of the
image. As we see in figure 2.
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Fig2: Image resizing

Every alphabet’s image will have four samples, as we see in figure
3. These images will change in to binary which are the input for
neural network, after resizing every image will be matrix of
(20*20) which will feed into neural network.

204 Copyright © ISTJ PHORRART N
3,3.'\3'.'\3\3 (‘M @Jéﬂ M



International

Science and Technology Volume 13 sl . — —
Journal

i N ) March 2018 e }&
G40 ot ) IST.J

iyl Bt a0 g

oo
AR

Fig3: Image samples

2.1 Inputs

In the proposed system we have 228 image samples
which will feed to the neural network as input for
training, every image will transfer into binary code,
which will save in a matrix which will have the
dimension of (20*20), then this matrix will feed as 400
inputs to the network.

2.2 Output

The system output is identity matrix which presents all
the samples, the dimension of this matrix is (228*400),
as we see in figure 4.
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Identity matrix

Fig4: Identity matrix

In this paper Back Propagation neural network BPNN is used to
recognize Tifinagh alphabets.

2.3 Back propagation neural network BPNN

Back propagation is a method of teaching neural networks that
provides information transmission by reverse propagation of the
original direction of information arrival.

This method is based on the principle of supervised learning. In
the training phase, it needs special data to learn the network,[7]
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where it provides input data with the desired output data, and then
the network makes a forward feed of the income data to obtain the
output value, then it calculates the difference between the
calculated output and the desired output. If the results do not
match, the network calculates the value of the difference between
each neuron of the output layer, [6] which represents the value of
the error. After that, the back propagation stage returns. The
network calculates the error value in each neuron of hidden
networks. Finally, comes the weight update. [8] The network
recalculates all the weights and compensates them with the
calculated new values. Figure 5, shows Back propagation
Training Algorithm that used in Back propagation neural network
BPNN.

Ipl

Etotal = 4 (target - output) 2

Fig5. Back propagation Training Algorithm

Where: E is total error.
Target is network target.
Output is the network output.
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BPNN is a supervised learning network, The BPNN has the
ability to generate complex decision in feature space, it minimize
the error and its useful for pattern classification.[7]

Tablel shows the network parameters.

Tablel.Network parameters

| Parameters |

Input neurons 400
Hidden layer 1
Hidden neurons 10
Learning rate 0.37
Error 0.01
Momentum rate 0.05

Figure 6 shows the Back propagation neural network
BPNN architecture.

Sardpbrdred

MAGE RESIZED 0 \
\

\
N\
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\
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256*265

@\é |
Input layer Hidden |m° ,,,,,,,,,,,,, E

Output layer
Fig 6: Back propagation neural network architecture
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2.3.1. Back propagation neural network system training

The network was simulated and trained on Matlab software and
tools, For back propagation neural networks, the neural network
was trained with 228 image samples of Tifinagh alphabet.

Figure 7, shows the training stage for back propagation neural
network, where the input layer consist of 400 neurons , hidden
layer contains 10 neurons , output layer 228 neurons .

IV IV l

layer Layer

10 8

Fig 7: BPNN training stage

Figure 8, shows the training performance for back propagation
neural network, where the best training performance was
0.052273, which obtained at epoch 397.
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Fig 8: BPNN training performance

2.3.2. Back propagation neural network system testing

The network was tested by 57 noisy Tifinagh alphabets as we
see in figure 9. In this paper we add noise to the alphabets images
to be unclear ,then we used this noisy images as testing images for
network, then we will see the result (Fig.10).

= bk

Noisy alphabet image

Oxiginal letter

Fig 9: Creating noisy alphabet image
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Fig 10: Creating noisy alphabet image
2.3.3 Back propagation neural network system result

After testing the network with 57 noisy Tifinagh alphabets
images, as we see in tables 2, the result show that the network
recognized 45 alphabets from 57 testing samples, the recognition
rate from O to 1, so below 0.5 means that the alphabet not
recognized and above the 0.5 means that the alphabet recognized.
The recognition rate for all the system is determining by (number
of recognize image / total image), as we see in table 2, recognition
rate was 0.79, which is accuracy 79%.
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Table 3. Testing result

Tlﬁnn alphabet | Test recognition rate (0,1) _ status

= 0.987

0.825

0,238

0.855

0.942

pAIDL > | B D

0,788

0,154

0917

0.778

0210

Uimi<i>

0525

HEE A A E AR

0964

ofo
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Table 2. Recognition rate

Neural network Recognition rate Accuracy

BPNN 45/57=0.79 79%

2.3.3 Result discussion

In this paper an intelligent Tifinagh alphabet recognition system
was developed. this system based on image processing and neural
network, the alphabet image was resized to matrix has dimension
of 20*20, the system was trained by 228 image, in testing phase ,
the system was tested with 57 noisy alphabet images , the result
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shows that the system recognized 45 images from 57 testing
images samples , wherefore the recognition rate was 0.79 , and the
accuracy was 79%, this leads to that the system has good accuracy.

4. Conclusion
A proposed intelligent Tifinagh alphabet recognition system was
developed , Tifinagh alphabet is used to write the Amazgy
language, in this system image resizing technique was used to
resize the alphabet image, , back propagation neural network was
used for recognize the alphabet, 228 alphabets images samples
were used in training and 57 for testing back propagation neural
network BPNN. 79% recognition rate was obtained for BPNN in
testing phase, the result show that the BPNN has good accuracy,
but it needs more samples in training phase to get maximum
recognition rate.
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Application of Lagrange Interpolation and Divided
Difference Methods To Predict The Changing
Numbers of Families Groups in Zliten.

Mohamed Mohamed Elgezzon
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mohamed elgezzon@yahoo.com

Abstract

Lagrange Interpolation and divided difference are the two methods
to study in this paper. To apply them for the data that obtained
from the civil registrations office. To show the prophesying of
changing number of families groups. The numbers of the family
groups has been shown. By the results in years 2018, 2019, and
2024. The Lagrange interpolation method appears to have been
accurate and precise results.

Keywords: Lagrange Interpolation — Divided Difference Numbers
of Families Groups.
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Introduction

Interpolation is used to solve mathematical equations that are

difficult to treat specially high degree ones, those are needed to be

repeated to find the final results through which reading in depth in
given data for certain function to calculate the average.

218 Copyright © ISTJ PHORRART N
;\mb (Uhﬂ @Jﬁ\ M


mailto:mohamed_elgezzon@yahoo.com

International

Science and Technology V
olume 13 2=l _— ndankg
Journal h— de

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

iy 40

The idea of interpolation includes replacing a well — known or an
unknown function through which having the values of this
function at certain independent variable values.

Theorem (Weierstrass Approximation Theorem)

If f is defined and continuous on [a, b] and €> 0 is given, then
there exists a polynomial P , defined on [a,b] , with the property
that, |[f(x) — P(x)|<€ for all xe [a,b] [2].

Geometric meaning

When functions f(x - €), f(x + €) and f(x) are drawn, polynomial
P can be found in order to draw it inside limited area by drawing
functions f(x - €), f(x + €) for all xe [a,b][2].

The following will be contained in a table of data.

f(xp),f(x1), f(x2), -...... f(xn). For function f(x) at

X0r X1, X2, «ennn , Xn -

The following points will be taken into consideration.

(XS (KO (X1 f (K1), - oa(Knef (K1)

Mostly f(x) is an unknown function, we look for polynomial P(x)
whose equal to f(x) at the points X, X1, X,....., Xn SUCh that P(xy)
= f(xx) foreach k=0,1,2, ...... n.

The following two methods are studied.

Lagrange interpolation Method

The Lagrange interpolating polynomial is defined in the following
theorem

Theorem: If X(, X1, X2, ...... , Xp are (n+1) distinct numbers and fis
a function whose values are given at these numbers, then there
exists a unique polynomial P of degree at most n with the property
that f(xx) = P(Xx) for each k = 0,1,2.....n. This polynomial is
given by [3] [4].

Pn(X) = Lo(x)f(x0) + La(x)f(x1) + ...+ La(X) f(xn)
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f[xd = f(x)
f(xK) — f(Xk-1)

X = Xica N—

FIxk1.Xk ] - f[Xk2 — Xkt ]

where Xk — Xk-2 M
i=0

L) =TT (c-x) forallk=0, 1,2, ...n. [3][4].

(Xk - %)

Divided Difference (Newton) Method

The divided differences for a function f(x) are defined as follows
The recursive rule for constructing higher — order divided
differences is

Xk Xiirtoe oo Xk ] = fIXkjrteeeeeoXic ] = fIXke v oooXicet |

Xk — Xk-j

Theorem: Suppose that X, X1, Xz,.....Xn are (n+1) distinct numbers
in[a,b]. There exists a unique polynomial P of degree at most n
with the property that f(xx) =P(Xx)for eachk =0, 1, 2, .....n.

The divided deference form of the polynomial is

Pa(X)=ag + ai(X — Xq) + ... + an(X — X¢) (X — X1) where

ax = f[xg, X1, -..... ,Xk] forall K=0,1,2, ....,n. [5][6].
Applications

The data that | have got from the civil registrations office during
the years 2011, 2013, 2015, and 2017,as shown in the table below,
will be studied. [7].

Year 2011 2013 2015 2017
Families groups No 37595 41087 44231 48696
220 Copyright © ISTJ PHORRART N

WBHMQJAMM



International

Science and Technology Volume 13 sl
Tkt ek Sty i Tovvdiens Sl
Journal

i N ) March 2018 e }&
Ayl pglell Adgal) Alsal IST.Jd

Ryl 50 g

In order to achieve our goals, we apply the two above mentioned
methods.

First, the Lagrange Interpolation method:-

P3(X) = Lo(x)f(x0) + La(x) f(x1) + La(x) f(x2) + La(x) f(xs)
Where,

Xo =1 instead of 2011

X1 =2 instead of 2013

X, =3 instead of 2015

X3 =4 instead of 2017

G-DG&-3)(x—4) _ 1.3 32 13
= = 6X +2x . X+4
_ =DE-3) (x=4) _1

3 2, 19
Li(x) = 2-D2-3)2-4) 2 X" AXT + 7 X" 6

Lo(X) =

_ G- DG-2) -4 _1.3,7 2
La(x) = G-DGB-2)3-4) 2 XX *N

_G-DE-2)x-3) _ 1.3 2, 11
La(x) = GDG@—2@—3 ¢ X T X 1
Fo=37595, f1=41087, f,= 44231  , fo= 48696

P3(x) = = x* - 1843 X* + =2 x + 32086

From the reached function P3(x),the number of family groups in
Zliten has been predicted. For instant in the year 2018and that by
finding P3(4.5) = 51945. Therefore the number of the families
groups in the year 2018 is approximately 51945, and therefore,
P3(5) = 56151 and that represent the number of the families groups
in 2019 in Zliten approximately, and hence P3(7) = 86707 and
P3(7.5) = 98823 represent. The number of the families groups in
2023 and 2024 respectively.
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Second, the divided difference method :-

Year Families groups - No | 1DD 2DD 3DD
2011 37595
3492
2013 41087 -174
3144 -278.2
2015 44231 660.5
4465
2017 48696
Conclusion:

By using the per-mentioned methods, Lagrange Interpolation and
divided difference methods, we conclude that, we can predict the
number of families groups for number of years in future, by
calculating the average for certain function in given data.

To compare between the two methods; Lagrange Interpolation and
divided difference, the results showed Lagrange Interpolation
appear to accurate and precise result than divided difference
method.
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