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Libyan Islamic banks and their importance in achieving development
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Abstract
This research paper seeks to highlight the role of Islamic banks in achieving
development and its importance in Libya. These financial institutions are a
humanitarian and social development message aimed at collecting funds and
achieving the optimal use of resources in accordance with the rules and provisions
of Islamic law to build an Islamic solidarity community, as well as employing
money in investment projects that help achieve Economic and social development in
Libya and thus achieving sustainable development through various Islamic financing
formulas. This study reached a set of results, including that Islamic banking

financing for economic projects is good and is increasing in recent times and that
economic development is the goal of every country to develop its weak economy.
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The implementation of the economic recovery support program has
affected the general budget in Algeria
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Abstract
This study principally aims to examine the effects of the implementation of
supporting the economic recovery program on the public budget in Algeria. The
study used a descriptive and analytical methodology that helps describing and

investigating this phenomenon linking the causes with the results. It also adopted an
inductive approach, using statistical and econometric methods through extrapolating

the information and statistics related to the subject of the study .
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The study was divided into three main parts, firstly: the characteristics and
advantages of the public budget in Algeria. Secondly; the impact of the program on
public expenditures. Thirdly; the impact of implementing the program on the
equilibrium of the public budget. The findings of this study suggest that the
implementation of supporting the economic recovery program contributed directly
to the increase in government spending during the period "2001-2004" through the
significant rise in government investment spending, which led to a relative change in
the structure of public expenditures in favor of investment spending at the expense
of current spending. The execution of the program also contributed indirectly to
raising the overall tax revenues through the increase in both the total direct tax
revenues “ taxes on incomes and profits” and the total of indirect tax revenues “taxes
on goods and services and customs taxes ". However, this increase was not at the

same level as the increase in the government investment spending .
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The role of kindergarten teachers in the development of the child's
environmental awareness
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Research Summary
The research aims to identify the role ofteachers of kindergartens in
the development of environmental awareness among kindergarten children and

to achieve the goals of research researcher used the descriptive approach
consisted Sampler on a group of kindergarten teachers children Baljeelat.
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The researcher found the results the following.
Indicated the search results that the role of children 's teachers in the development
of environmental awareness for kindergarten children came with a high degree,
where he occupied the poverty of (7 )which stipulates (care to wake the child
harmful behaviors in the environment to avoid them) Bitter Tepe first b arithmetic
average (2.6667) and standard deviation 0.56408 ) Paragraph ( 16 ) follows in
second place <which states)I cooperate with the kindergarten administration to
create educational programs related to environmental education within the
kindergarten) with an arithmetic mean (2.6444) and a standard deviation
( 0.57031 Jand in the third place Paragraph (10 ) which statesOn (Invest some
times to teach children how to clean any place in Kindergarten) with a mean
(2.6222 Jand a standard deviation «( 0.57560 ) and the three items came with high
scores .
The results of the research confirmed the existence of statistically significant
differences at the level of (0.05) in the development of environmental awareness for
kindergarten children due to the type of kindergarten variable and in favor of the
(private) kindergarten.
The results of the research showed that there are statistically signif differences at
the level of (0.05) in the development of environmental awareness for kindergarten
children due to the years of experience variable and in favor of the sample members
whose years of experience are. 5 ) years or more(
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Abstract
This paper concerns on importance of environmental legislations to protect human
health and ecosystem in general.

The paper studied the legislations issued in environmental protection since 1956 till
2003 in Libya and compared those legislations with international organizations such
as WHO , EPA and FDA to know the strength of Libyan legislations .

This paper came with discussion and conclusion.
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Conclusion:

We conclude from the previous that infinite series had importance
in many different technical science , engineering , economic ... so we
must know how it isconvergent and divergent with different
mathematical techniques and this what we write about it by tests of

convergent and divergent.
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Abstract
Yusef Pasha was absolutely certain that the protection of the Schel from the
dangers facing it is linked to the entire link with its maritime power. When he took
power, Tripoli had only three old boats, so he worked to repair them and these
three boats were the nucleus of the Tripoli Navy, so the number of boats
increased, thanks to the efforts of The great Pasha, especially when he was in
dire need of the rubble of his country from the intemal chaos and extemal dangers
facing it, in addition to his urgent need for money, and the fleet was an important
source of money collection and filling the state treasury.
Yusuf Pasha worked on building the strongest fleet in North Africa, so | wanted to
increase its parts and amament, raise the level of efficiency of his men and
provide the necessary protection for ships.
After the United States of America obtained its independence from Britain in the
year 1783 AD, it began looking for guarantees for its freedom of trade and the
protection of its ships, and this new situation imposed on the United States to

m— b «ayghej . ajall pglel (Ul yacall

-270- Q09D | Higher Institute of Science & Technology, Ragdalen, Libya




2021 ons\n ((14) 2 (4) ¢ a\Al eolalt W B\ dmg ws ) add,m st 3,000 oo

cooperate with the four North African countries (Morocco — Algeria — Tunisia -
Libya) to protect their passing ships at sea .The Mediterranean, and when the
United States refused to treat Tripoli very seriously, signs of a naval war began to
appear between Tripoli and the United States, which we will talk about in detail
later.
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The Importance of Using Operations Research Models in Making

Administrative Decisions for Production Sites
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Summary
This research deals with explaining the decision—making process and identifying the types of
issues that need a decision based on the degree of certainty surrounding the decision
environment. Due to the continuous scientific development, the traditional models in
managerial decision—-making are no longer of great importance. Rather, attention is focused
on the need to rely on quantitative models such as operations research. The use of
operations research has greatly evolved in the past years, and the analysis models in
operations research have become tools to address many problems, including access to the
optimal altemative from among the available alternatives, and this was done by making an
application example showing how to choose the appropriate decision in determining the
optimal altemative from among the available altematives, The results obtained, which are a

set of available altematives, were discussed and the best altemative among these
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alternatives was tested, and some concepts and recommendations resulting from the use of
operations research in production sites were concluded.

Key words: environment, decision, altemative, profit, better.
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Abstract

Water sustainability is one of the major community challenges. Fresh water is a
necessary element to satisfy the needs of individuals, economic activites and the
preservation of the ecosystem, as groundwater is the only source in the region, the natural
hydrological unit for obtaining water, and the overexploitation of groundwater has led to a
decrease in its level and an increass in its salinity over the past years, as well as exposed
to bacterial and bacterial pollution with the remnants of the black wells scattered throughout

Ll «ayhsg) . ayalll mglell cdlcll iacall

-309- i0an L Higher Institute of Science & Technology, Ragdalen, Libya




ollalg g)lasll 2021 ol (14) 2 (4) ¢ plo\a\ eolall abw

most of the city, their quality decreases, and that preserving the ecosystems and natural
resources achieves human development, while socio—economic sustainability works and is
an ethical duty to achieve socio—political goals. There is a broadly interdependent
relationship between socio—economic sustainability and environmental sustainability; If
society allows excessive environmental degradation, the economic well-being of its citizens
weakens the legitimacy of its political systems and weakens the capacity of its institutions;
And if society suffers from this tension and social turmoil, it will not prioritize the environment
by comparing consumption with available matenals and resources divided by the percentage
of annual renewable resources. There is no fixed relationship between this rate, the
estimates of this scale and the degree of water stress. However, increasing population and
nutritional requirements continued increasing demand for water increased the pressure on

groundwater.
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This study focused on the knowledge of the crisis of the values of the values of
the Libyan community after the February revolution and during the democratic shift
period with the reference to the most important internal and external factors that
helped to eliminate moral values in the community, after the outskirts of many
exceeds have emerged by multiple negatives and imbalances in the behavioral and
moral values of society and the elimination of socio-government and the sovereignty
and the impact of the standards and values with the expulsion of the extent and the
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disparity of the most important and functions of the administrative, security and
political state, the imbalance of public order and the completeness of the full-time
system of social values after the revolution. In this study, the transparent method of
the analysis and the use of the logical method (survey), with reliance on some data
sources to the data by the validity of the library of the values of the study and the

conflict of the evaluation of the study and the conflict on the emergence .
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consumption expenditures by (0.7249). This is not true in the
economic theory.
Moreover, wedid the F-test to compare which regression is the best:

_ (0.998-0.998)+3 _ (-0.23891648)

(1-0.998)+(39-5)

Conclusion, to encourage customers to spend more on goods

and services there are some circumstances most happen in order to
achieve that and these circumstances are:

1. Consumers tend to expend more money on their needs
when their financial ability is high enough to cover all
or most of their wish list.

2. As the sales taxes increase that would make people
spend less money on the goods and services.

R2 R2 = 222
(27 o > 3
2 -
(—=r2, )-Cr»n—*>
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Table (5) third regression after solving autocorrelation problem

A A

Personal consumption expenditures

SUMMARY OUTPUT *
?;br-‘r.r-‘-'-‘r-‘t.r-w-r ______________________ ?
7 ]
g Regression Statistics
MultipleR | 0.8811
" RSquarc 0.7764
i Adjusted R 0.7566 :
: Square 4
i Standard 0.5537 |
K Error i
Observations 38
;-‘-.-,-.z-.-.-‘-.-.v .,,.q,.,k,,v.*.,,.,,.,,,-.;
s !
i ANOvA |
- E rrpmsmsmmsmorserad | comsomsmsions e e 78, P
df SS MS F Significance F
¢  Regression 3| 36.1811 | 12.0604 |/ 39.3418 3.7E-11 ¢
i Residual 34 | 10.4228 | 0.3066 ‘
g Total 37| 46.6039 :
L4 ‘.l
j -----,.w-....,..-.— Standard mmmmmmmm T Lower Upper T Lower Upper 2
Cocfficients | o, | tStat |[Bvalue | o500 | 9505 | 95.0% | 95.0%
i Intercept 2.0443 | 02988 | 6.8414 | 0.0000 | 1.4371 | 2.6516 | 1.4371 2.65165
£
PI 0.0018 | 0.0009 | 2.0484 | 0.0483 | 0.0000 | 0.0036 | 0.0000 | 0.0036
\ PIGDPMTP |  -0.7249 | 0.1146 | -6.3274 || 0.0000 - - - i
‘ 0.9577 | 0.4921 | 0.9577 | 0.4921 ¢
; ST 0.0904 | 0.0213 | 4.2383 | 0.0002 | 0.0470 | 0.1337 | 0.0470 | 0.1337 ;
i ¥
SN oot o PR T N . o O o I e

In table (3), we can see the adjusted R-square decreased and F
decreased too. As a result, the personal income shows less
significance “it became significant at level of (0.5)”on the other hand,
the sales taxes became significant and each dollar decrease in the sales
taxes would lead to an increase in the personal consumption
expenditures by (0.0904). Only the Price Indexes for GDP by Major
Type of Product still opposite what we were expecting at each one-
dollar decrease in the prices index lead to a decline in personal
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Zone of Zone of
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R

H"._: No negative autocorrelation

d = 0.5065

In order to fix the autocorrelation, we need to transform our
data by subtracting each year from the year before.

(Yt—pYt-1) =B1(1- p) + B2(Xt - pXt-1) + vt

Or Yt* = B1* + B2Xt* + vt

Bl* and B2 are called generalized least squares estimators
(GLS)
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Personal consumption expenditures

were not significant and they did not follow our expectation, as they
decrease the personal consumption expenditures decrease. In addition,
this was in the unrestricted regression but after dropping the

unrestricted variables, we got the results that were in

table.(www.bea.gov)
~ Table (4) second restricted regression
_____SUMMARY OUTPUT
; Regrossion Statistios §
i Multiple R 09993 |
- R Square 0.9986 “
SRR 0.9985
v Square ) ,:

Standard
[} ]
} B 0.5081 |
I Observations 39 )
i ANOVA i
i i i mimmmm :
i af ss Ms 3 S‘E“ﬁm‘; |
T Regression 3 | 20333.0720 | 6777.6907 | 82192167 0.0000_|
Residual 35 28.8615 08246

Total | 38 | 203619335
; . Standard Upper Lower Upper
i Coefficients Error t Stat P-value | Lower 95% 95% 95.0% 95.0% |
" Intercept 37.1853 15742 | 23.6221 0.0000 33.9895 | 40.3810 33.9895 | 403810
! PIL 0.0052 0.0003 | 17.3463 0.0000 0.0045 | 0.0058 0.0045 | 0.0058 '

Trend 1.5391 0.2252 6.8330 0.0000 1.0818 | 1.9963 1.0818 | 1.9963
?‘; PIGDPMTP -0.4809 0.0727 -6.6138 0.0000 6285 | -0.3333 -0.6285 | -03333 ¢

g 2 T e

X

After dropping the mglgmﬁcant variable (Sales Taxes), the

other variables sill significant and there was not much increase in the
R-square. In addition, F was increased as well.

Additionally, since our R-square was very high and all of our
variables perfectly significant we are expect these variables will be
highly correlated with each other. Moreover, after testing for the
Multicollinearity, all of our variables were highly correlated with each

other.

Nonetheless, after testing for autocorrelation we there was a
sign of positive autocorrelation (d =
have had (1.273<d<1.722)in order to fix the autocorrelation problem.
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89,59 olil dls
¢ . []
# Observations 39 §
i i
i i
;‘ g X L X L Y TP ar T MT N e e O e .
af ss MS F s‘g'“ﬁ“"“l,
Regresgion 4 | 20333.2928 | 5083.3232 | 6034.5269 0.0000
Residual 34 28.6407 0.8424
Total 38 | 20361.9335
J . TR v

;: Coofcionts ‘MME;;N tStat | Pevalue | Lower95% Mﬁgg‘:’;{‘ prpont ﬂif;ﬁ}
| Intorcept 37.1832 15910 | 233704 | 0.0000 339499 | 404166 | 33.9499 | 40.4165 §
) PI 0.0056 00010 | 52703 | 0.0000 00035 | 0.0079 | 0.0035 | 0.0079 )
: Trend 1.5469 0.2281 6.7797 0.0000 1.0832 2.0106 1.0832 2.0106 :
: PIGDPMTP -0.4812 00734 | -65489 || 0.0000 -0.6306 | -03319 | -0.6306 '°'3319;
ST -0.0147 00287 | -05120 | 0.6119 00731 00437 | -00TT | 0.0437

E Variable Sum Mean oadsrd | Max | Min ;

TTTTTTTRCE | ga30.003 [ 6231007692 | 2314820574 | 105,612 | 31071

] PI | 201028.1 | 5154.566667 | 3423.892398 | 12238.8 | 838.6 |

i  PIGDPMTP | 2608548 | 66.88584615 | 25.1554664 | 108.481 | 24.328 }

: ST | 7567.6 | 194.04103 | 1280854 | 4463 | 31.6 !

0 0 £ 5 -

Tab'igafﬁllfs{ unrestricted regression

2T O 2 O O Y P P

In this table (3), the adjusted R-square is very high (0.99843)
and that means F-testwould be very high as well which is(6034.5269).
Moreover, personal income is significant therefore it is as we
expected, as the personal income increase the personal consumption
expenditures increase by (0.00568P) also Price Indexes for GDP by
Major Type of Product is significant too. However, it was as we am
expected it to be; at each dollar decrease in the Price Indexes for GDP
by Major Type of Product lead to a decrease in the personal
consumption expenditures by (0.99843). Nevertheless, the sales taxes
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16 1985 51.484 16 3496.7 61.633 131.1
17 1986 53.572 17 3696 63.003 139.9
18 1987 55.225 18 3924.4 64.763 150.3
19 1988 57.451 19 4231.2 66.99 162.4
20 1989 59.075 20 45575 69.52 172.3
21 1990 60.281 21 4846.7 72.213 184.3
22 1991 60.371 22 5031.5 74.762 190.7
23 1992 62.43 23 53473 76.537 204.3
24 1993 64.647 24 5568.1 78.222 216.4
25 1994 67.115 25 5874.8 79.867 231.4
26 1995 68.931 26 6200.9 81.533 2427
27 1996 71.336 27 6591.6 83.083 256.2
28 1997 73.97 28 7000.7 84.554 268.7
29 | 1998 77.849 29 75254 85.507 283.9
30 1999 82.106 30 7910.8 86.766 301.6
31 2000 86.27 31 85594 88.648 316.8
32 2001 88.603 32 8883.3 90.654 321.8
33 2002 90.962 33 9060.1 92.113 3311
34 2003 93.52 34 9378.1 94.099 348.8
35 2004 96.754 35 9937.2 96.769 370.7
36 2005 100 36 10485.9 100 402.2
37 2006 102.886 37 11268.1 103.263 4304
38 2007 105.612 38 11894.1 106.221 446.3
39 2008 105.351 39 11894.1 108.481 4439
Table (2)
i L
! Multiple R 0.9993 ﬂ
R Square 0.9985 |
e 0.9984 |
Sandard | ooms1
90-nan L s . alall pglel guln)l 1acall
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participation in production as well as from government and
business transfer payments"(Kitov, 2009).

By examining this variable, we are trying to see if the personal
income changes by one percent by how many percentages that
would lead the personal consumption expenditure to change.
Because we think when people’s income increase that would lead
them to spend more money on goods as well as services.

2. Price Indexes for GDP by Major Type of Product (PIGDPMTP),
as the Price Indexes for GDP by Major Type of Product decrease
that we believe would attract the consumers to consume more
than before. Because, in this case consumers become own more
money, which we think will give them more chance to spend.

3. Sales taxes (ST), the definition of "the sales tax, in theory, is atax
on final consumption by householdswith little or no taxation of
businesspurchases of operating or capital inputsbychoosing this
variable"(Andrew Phillips and Muath Ibaid, 2019). Further, the
reason of choosing thisvariablewe would like to see the amount of
money that consumers spend on goods and services and how this
amount of money affects their consumption expenditures.

Table (1)
# Year PCE Trend PI PIGDPMTP ST
1 1970 31.071 1 838.6 24.328 316
2 1971 32.255 2 903.1 25.545 354
3 1972 34.239 3 992.6 26.647 39.8
4 1973 35.935 4 1110.5 28.124 441
5 1974 35.637 5 1222.7 30.669 48.2
6 1975 36.445 6 13349 33.577 51.7
7 1976 38.475 7 14747 35.505 578
8 1977 40.094 8 1632.5 37.764 64
9 1978 41.862 9 1836.7 40.413 71
10 1979 42.857 10 2301.5 43.773 773
11 1980 42.705 11 2301.5 47.776 829
12 1981 43.353 12 25823 52.281 90.7
13 1982 43,958 13 2766.8 55.467 96.2
14 1983 46.471 14 2952.2 57.655 107.7
15 1984 48.935 15 32689 59.823 121
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Introduction

Before we start talking about the variables that we used in this
paper, let us defined the personal consumption expenditures (PCE):
personal consumption expenditures (PCE) are: Goods and services
purchased by individuals(U.S. Department of Commerce. Bureau of
Economic Analysis, 1990). Personal consumption expenditures
include such items as food, beverages, clothing, and
utilities.(www.investorglossary.com)

Material and methods

In this paper, we use some article that we mention in our
references. However, in the date resource and statistical part we use
the American government official websites for the data. On the other
hand, we used the Microsoft office EXCEL for the data analysis.

Moreover, the Personal Consumption Expenditures (PCE)
financially known as: A measure of price changes in consumer goods
and services. It consists of the actual and imputed expenditures of
households and includes data pertaining to durables, non-durables, and
services. It is essentially a measure of goods and services targeted
towards individuals and consumed by
individuals.(dictionary.reference.com)

As the personal consumption expenditures increase each year
for many reasons, the consumers are trying to be as wealthy as
possible. Today, wewould like to discuss statistically some variables
that that encourage the consumers to spend more money on the goods
and services. One of these variables is the personal income, when the
personal income goes up people become have more money and always
people in the need of many commodities and services. Therefore, the
prices of the goods and services is other variable that may affect
consumers dissensions about where and how much to spend from their
income. In addition, the sales taxes as they increase people less
expend from their income.

Further, the listed below areour chosen variables that we think
have directinfluence on the subject of study:

1. Personal income (PI), it can be defined as "Income received by
persons from all sources. It includes income received from
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Personalconsumpuonexpendltures (PCE):(is the value of the
goods and services purchased by, or on the behalf of, U.S.
residents){(www.bea.gov).

2. The Consumer Price Index (CPI) is a statistical indicator that
measures changes in the level of prices of goods, services and rents
of residential units within the consumer-spending basket of
housecholds between two periods, the reference period and the
comparison period.(statistic center, 2015)

3. Personal income (PI)defined as the algebraic sum of the market
value of rights exercised in consumption and the change in the
value of the store of property rights between the beginning and end
of the period in question.(Brooks, 2018)

4. Sales taxesare a consumption tax imposed by the government on
the sale of goods and services.(KAGAN, 2020)

5. F test is used to determine statistical significance.(One-Way
Analysis of Variance F-Tests)

Abstract

This paper examinedthe changes that could happened on the
Personal consumption expenditures (PCE)" dependent variable"due
to some changes might happen to one, some or all of the
independent variables and see consumers reactions as result of
these changes.
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framework for Tripoli College of Computer science in Libya. To
achieve this purpose mapping between user requirements by Faxe'n
(2011) and framework by Khan (2010) was conducted to propose user
requirements dedicated to Tripoli College of Computer Science,
Libya. The proposed user requirements are dedicated to help in
improving the quality of the education system for HE in Libya,
through using e-learning system.

The results came to consider all the requirements important and
very important, only four user requirements was evaluated to be not
important and slightly important. These user requirements are:
Removed unnecessary information, Navigation, Course content
management, System monitors; only one requirement was 50%
percentage between them that is a Grades monitor.

However, this study only focuses on the proposed user
requirements from students’ point of view. Further studies should
include other users such as the teachers and the administration
staff.Furthermore, this study can be extended by adding more user
requirements, and later on will be used to develop the system
prototype from the proposed user requirements.
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Institutional Requirements

Table 12. Institutional Requirements

User Not Important Slightly Important Very Total
Requirements Important Important
a a o [ [
50 50
55 | s & | & s8l 2 |s2lf |3 |3
s g s & g s 3 g sg| 8 S S
z 8 |8 ~ & | B <85 |#8|5 |7 |F
g 5 2 A g A & &
A 2 2
Course
content 7 13.5% 22 42.3% 16 30.8% 7 135% | 53 100%
objects
0, 0,
Stud.ent 2 3.8% 10 18.9% 19 358% | 22 | 415% | 53 100%
services
Information o o o
of the system 8 15.1% 12 226% | o5 | 4709 | 8 | 15a% |53 | 1%0%

The evaluation of the proposed user requirements showed that
almost all the requirements were agreed upon for being important and
very important, and only four user requirements were evaluated for
being not important and slightly important. These user requirements
are: Removed unnecessary information, Navigation, Course content
management, System monitors; only one requirement was 50%
percentage between them that is a Grades monitor.

DISCUSSION

The purpose of this study is to propose new user requirements of e-
learning system for the students in Tripoli College of Computer
Science in Libya, which can help the students in their study and to
save their time and effort by using e-learning system. E-learning
system focuses on the high quality learning and contents of the
learning material, where a student can get the content related to his
course and facilitate the usage.

CONCLUSION

As the main aims of the study were to analyze the user
requirements of e-learning system for the students in Tripoli College
of computer science in Libya, and to propose an e-Learning
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Resource Support Requirements
Table 10. Resource support Requirements

User Requirements Not Important Slightly Important Important Very Important Total
2 =] I 2l o o
5 § & 5 .s &n 5 -§ &n R &n ] B
¢ 8 8 ¢ § g s & g S g S S
- Z 5| & 2 85 Zg 5 = F
2 2 o o & g A
~
Third party
integration and
standards support
Databases 2 3.8% 17 32.1% 15 28.3% 19 35.8% 53 100%
Web-based 8 15.1% 3 5.7% 23 43.4% 19 35.8% 53 100%
Telephone technical s s 53 o
support 14 26.4% 8 30% 1 | 226% | 19 | 358% 100%
Digital libraries 7 13.2% 5 9.4% 16 30.2% 25 47.2% 53 100%
Online tutorials 2 3.8% 17 32.1% 15 28.3% 19 35.8% 53 100%
Resources 16 30.2% 3 5.7% 15 28.3% 19 35.8% 53 100%
Third party content
Open office 5 9.4% 7 13.2% 27 50.9% 14 26.4% 53 100%
Microsoft word 3 6.0% 4 8.0% 26 52.0% 17 34.0% 53 100%
Microsoft
PowerPoint 8 15.7% 5 9.8% 17 33.3% 21 41.2%
Presentation 53 100%
Ethical Requirements
Table 11. Ethical Requirements
User Not Important Slightly Important Important Very Total
Requirements Important
a B [ Bl o [
5 35 g N 5 3 g s g £ |z |3
R 22| 2 8§ 2y g |2 |F
2 2 ~ 8 & a
~ g
0, 0,
ng.resg 17 32.7% 5 9.6% 11 21.2% 19 | 36.5% | 53 100%
monitoring
System monitors 20 38.5% 7 13.5% 14 26.9% 11 | 212% | 53 100%
Students monitor 19 35.8% 7 13.2% 16 30.2% 11 20.8% | 53 100%
monitor for the
courses or 19 35.8% 2 3.8% 19 35.8% 13 24.5% 100%
programs 53
monitor for the
coqxpleted 17 32.1% 6 11.3% 15 28.3% 15 | 283% 100%
assignments 53
Grades monitor 12 23.1% 14 | 26.9%
13 25.0% 13 25.0% 100%
53
Etiquette monitor 7 13.5% 16 30.8% 17 32.7% 12 23.1% | 53 100%
monitor of legal
issues 13 24.5% 13 24.5% 16 30.2% 11 | 20.8% 100%
53
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Evaluations Requirements

Table 8. Evaluations Requirements

User Not Important Slightly Important Important Very Total
Requirements Important
a Qo 2 Qo o
54| % s ,g g 5 § | g sg & 7 | @
st ¢ s ElE |2 8|8 s 8 |2 |e
e | E g | ~ g | & 4
g | & 8
Course 2 3.8% 5 9.4% 36 67.9% 10 18.9% 53 100%
evaluations Bkl o °
Analyze 17 32.7% 7 13.5% 20 38.5% 8 15.4% 53 100%
evaluations . )
Result . 21 39.6% 5 9.4% 13 24.5% 14 26.4% 53 100%
evaluations
Processes 21 40.4% 3 5.8% 14 26.9% 14 26.9% 53 100%
Management Requirements
Table 9. Management Requirements
User Not Important Slightly Important Very Total
Requireme Important Important
nts
i<} .'g © i<} [ ©
s 8|y (s 3|3 |5 8|2 |sg8 |z |3
s & s & s £ |8 63 °© | @
zZ & |8 |z & z & | g Z g N
g | & £ | A 8| & ol A~
A [
Course
content 4 75 23 434 16 10 189 | 53 100
manageme % % 30.2 % %
nt %
Course
content 4 » 6 o 31| ses | 12 | 26 |53 | Y
objects ° ° % % °
Assignmen 1 19 6 11.5 36 69.2 9 173 | 53 100
ts % % % % %
Sharing 3 58 5 9.6 33 63.5 11 212 | 53 100
% % % % %
Reuse of
course 3 W 0 | 52| a2 |e0a| s |51 s | P
content ° ° % % °
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Table 6. Technology Requirements

User Not Slightly Important Very Total
Requirements Important Important Important
ha] ha] 5 ha] [
5 8 | g s § | g 5 § | ¥ 58| 2 2 |z
s § 8 s § s § S g S S
zZ & g zZ & Z & E Zg E = =
8 g 8 & 8 ~ 2| &
A g
Manage heavy
communication 3 100%
traffic and 6.0% 13 26.0% 14 28.0% 20 40.0% | 53 °
workloads
Infrastructure 53
issues 3 5.8% 8 15.4% 16 30.8% 2% 48.1% 100%
Bandwidth 5 9.6% 9 17.3% 31 59.6% 7 13.5% | 53 100%
Servef ) 1 1.9% 1 21.2% 15 28.8% 25 48.1% | 53 100%
capacities
Security 3 5.9% 5 9.8% 9 17.6% 34 66.7% | 53 100%
Backups 3 5.8% 2 3.8% 16 30.8% 31 59.6% | 53 100%
Hardware 3 5.7% 8 15.1% 13 24.5% 29 54.7% | 53 100%
Software 4 7.5% 3 5.7% 18 34.0% 28 52.8% | 53 100%
Interface Design Requirements
Table 7. Interface Design Requirements
User Not Important Slightly Important Very Important Total
Requirements Important
a a o a 5 &
b § o b § £ b § £ b fé s 5 5
s § & s § s § 5 © ©
zZ & 5 Z & Z a Z g = =
§ E § &~ § &~ e &~
& g
Usability 2 3.8% 2 3.8% 33 62.3% 16 30.2% | 53 100%
Web design 4 7.5% 8 15.1% 30 56.6% 11 20.8% | 53 100%
Cogtant 4 7.5% 10 18.9% 15 28.3% 24 45.3% | 53 100%
design
Navigation 2 3.8% 29 54.7% 16 30.2% 6 11.3% | 53 100%
Accessibility 5 9.6% 9 17.3% 31 59.6% 7 13.5% | 53 100%
80- G040 L culhe) . aail palel gule)l 1acall

Higher Institute of Science & Technology, Raqgdalen, Libya




awl USER REQUIREMENTS FOR E-LEARNING

respondents, and the percentage for each part were divided. The
results of evaluation is presented in to eight (8) tables, they were
divided according to the categories of framework by Khan (2010) as
follows:

Pedagogical Requirements

Table 5. Pedagogical Requirements

User Not Slightly Important Very Total
Requirements Important Important Important
8 o 8 o 2 o 8 o
s §| 8 |9 8| % 5 8 & =5 & 2|3
s § E s 8 E s § E S § E o o
Zz al & ZzZ al § Z o & z g = =
g| a g g~ g
Communication
Synchronous
Chat g |0 26% | 25 472% |8 151% | 33 | 100%
VoIP 3 57% | 11 20.8% 19 35.8% 20 37.7% 53 100%
Videoconferencing 5 94% | 5 9.4% 18 34.0% 25 47.2% 53 100%
Asynchronous
Forums 5 9.6% | 2 3.8% 12 23.1% 33 63.5% 53 100%
— =
Wikis 7 1;;5 15 28.8% 26 50.0% 4 7.7% 53 100%
Mail 4 75% | 5 9.4% 13 24.5% 31 58.5% 53 100%
Learning and
pedagogical
requirements
Visual imagery 2 3.8% | 6 11.3% 18 34.0% 27 50.9% 53 100%
Interaction 5 9.6% | 9 17.3% 12 23.1% 26 50.0% 53 100%
Remove unnecessary 38.5 8 15.4% 14 26.9% 53
information 20 % 10 19.2% 100%

Technology Requirements
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Results
As shown in Table 2. Demographic data of the respondents’
distribution based on gender is 30 male (57%) and 23 female (43%).

Table 2. Respondents’ Gender

Gender Frequency Percentage
Male 30 57%
Female 23 43%
Total 53 100%

Table 2: Demographic Data for the age 23(43.4%) were between
17-20 years old, followed by 20 (37.7%) are between 21-25 years old
and 10 (18.9%) for above 25 years old.

Table 3. Respondents’ Age

Age Frequency Percentage
17-20 23 43.4%
21-25 20 37.7%
+25 10 18.9%
Total 53 100%

Table 4: Demographic Data for the program 19 (35%) are
Information Technology, followed by 2 (3.8%) for Software Engineer,
followed by 19 (35.8%) for Computer Science, and by 13 (24.5%) for
Programming Language.

Table 4. Respondents’ Program of Study

Program Frequency Percentage
Information Technology 19 35%
Software Engineer 2 3.8%
Computer Science 19 35.8%
Programming Language 13 24.5%
Total 53 100%

Each requirement of the proposed user requirements of e-learning
system for the students in Tripoli College of Computer Science in
Libya, is given a value from 1 to 4 (1 = Not important, 2 = Slightly
important, 3 = Important, 4 = Very important), numbers of the
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Proposed e-Learning User Requirements for Students

After conducting the mapping between the user requirement by
Faxen (2011) and the framework by Khan (2010), a new user
requirement for the students in Tripoli College of Computer Science
In Libya will be proposal as follows:

Table 4. The Proposed User Requirements for Students

User Requirements for e-Learning System for students in Tripoli College of Computer

Science, Libya

Pedagogical

= Communication
Synchronous
communication
e Chat
e VoIP
e Video-conferencing
= Asynchronous

Interface design

Usability

e Web design

e Content design
e Navigation

e Accessibility

e Usability testing
Evaluation

Resource support

= Third party integration

and standards support

e Databases

e Web-based

e Telephone technical
support

e Digital libraries

communication. . e Online tutorials
e Forums e Course evaluations Resources
o Wikis * Analyze evaluations . Thlrd party content
o Mail ¢ Result evaluations e Open office
» Learning and pedagogical | ® Process ¢ Microsoft word
requirements e Assessment of Learner e Microsoft PowerPoint
e Visual imagery Management Presentation
* Interaction. e Course content management | " Ethical o
. Remove. unnecessary | o Course content objects e Progress mopltormg
Tec]moul)nt:(;n;latlon o Assignments e System monitors
a .
° l\/IEmagl ge heavy * Sharing . iﬁld@ms
o cation  traffic | © Reuse of course content ¢ the  courses  or
mmuni programs
and workloads e Completed
° Inﬁas@cture issues assignments
e Bandwidth e Grades
. Servq capacities ¢ Etiquette
e Security e Legal issues
e Backups = Institutional
e Hardware e Access and control
e Software e Course content objects
o Student services
e Information of the
system
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Figure 4. The Mapping between Khan (2010) Framework and
Faxe'n{2011) UserRequments

By analyzing both of the framework by Khan and user
requirements by Faxe'n and then mapping each category in Khan’s
framework to its equivalent in term of characters and content to the
user requirements, this study came up with the conclusion of the
proposed e-Leaming user requirements as explained in the following
section.
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thus a high return on investment. Khan’s (2010) blended learning
mixes various event-based activities, including face-to-face
classrooms, live e-learning, and self-paced learning. This often is a
mix of traditional instructor-led training; synchronous online
conferencing or training, asynchronous self-paced study, and
structured on-the-job training from an experienced worker or mentor.
Khan’s blended learning framework has been widely adopted by many
researchers in higher education institutions, such as Ramakrisnan
(2012) and Allen (2003).

This framework is considered appropriate for HE in Libya because
currently, Libyan universities are using the traditional system in the
education system, and this framework can be utilized to move towards
technology-based education system.

The User Requirement by Faxe'n (2011). The user requirements in
Faxe'n (2011) learning management system (LMS) consist of course
content objects as well as management of other course related
material which are the most basic functions any LMS. This is
important because it allows the teachers and the students to be notified
regarding the courses and make use of that information. The most
recommended function of Faxe'n (2011) LMS is the communicate
part which supports the communication between teacher and students.
This is considered important since it will have the students feel
involved in the e-learning course.

Faxe’'n (2011) LMS is considered a good approach for the
implementation of e-learning system in Libya since the system
supports not only the administrative area but also the social aspects of
e-learning .

The Mapping between Khan (2010) e-Learning Framework
and Faxe'n (2011) User Requirement

After choosing the user requirements by Faxe'n (2011) and
framework by Khan (2010), the mapping and the data analysis will be
conducted to find a new user requirements for the students in Tripoli
College of Computer Science in Libya, as depicted in Figure 4.
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requirements prioritizing are, however, not completely investigated
(Karlsson, 1996).

The requirement prioritization technique was used in designing
questionnaire. After the mapping of the chosen e-learning framework
and e-learning user requirement, a set of questionnaire was finalized
with four (4) options of scale for the respondents ton answer. those for
(4) options are Not Important (1), Slightly Important (2),
Important(3), and Very Important (4).

The population of the study is the students of Tripoli College of
Computer Science in Libya. This study uses a questionnaire to
evaluate the proposed user requirements for the students (Almrashdeh,
Sahari, Zin, & Alsmadi, 2011). The questionnaire was chosen for this
study because it has been extensively used in exploratory research
(Seidman, 2012). The questionnaire set consists of two (2) sections;
Demographic Profile and User Requirements section. To get the
confirmation on the importance of the proposed user requirements,
each requirement of the proposed user requirements of e-Learning is
given a value from 1 to 4 (1 = Not important, 2 = Slightly important, 3
= Important, 4 = Very important) to rate the importance of each
elements of the requirements. The questionnaire sets were distributed
to the respondents using direct approach technique. The collected data
were analyzed using IBM Statistical Package for the Social Sciences
(SPSS) version 20.

The Chosen e-Learning Framework and User Requirements

The review of the previous studies has directed the study towards
choosing the appropriate e-learning framework and user requirements.
The next sections explain about the chosen framework and user
requirements that lead to the proposed user requirements of e-learning
dedicated to Tripoli College of Computer Science, Libya.

Blended Learning Framework by Khan (2010). Khan’s (2010)
Blended learning serves as a guide to plan, develop, deliver, manage,
and evaluate blended learning programs, organizations, and exploring.
The strategies for the effective of learning and performance have to
consider a variety of issues to ensure effective delivery of learning and

74- G080 L cwhe) . cuiall malel gulell xacall
Higher Institute of Science & Technology, Raqgdalen, Libya



vyl USER REQUIREMENTS FOR E-LEARNING

+ Swdeats

«  Teachers

«  Stakeholders

+  Interaction

* Social interaction

+ Sodeal's nteraction

«  Personal Learning Enviconment
(PLE)

l” + People ‘1

*  Distributed computing

* Collaborative iptallizent Gltagag
v 3Dvisualizbion & interaction

*  Extendedsmactmobile
techaology

\ /
Vs -,
/ «  Pedagogy N\
«  Learning siyles ¢ Teaching & Assessment

+  Formal Lesming Method

+ loformal Learniog + Conditionsl

« Soclal Learning «  Persogalized

«  Pervonal earmung «  Coltaborauve

‘ lI;aeﬂ.mmg theories «  Curriculum

' gmalism «  Peer learning

¢ Connecnvism . ;&ss:::lx::u & Feedback:
+  Per s
+  Development & practice

\ \ «  Personsl Mentorship

Figure 3. The initial e-Learning 3.0 Framework (EL3F) by
Sofiadin & Issa (2012)

METHODOLOGY

This study seeks to provide models that elicit the user requirements
needed for the adoption of e-learning in Libyan HE, focusing on the
student’s needs. After reviewing the existing e-Learning frameworks
and user requirements, the appropriate e-Learning framework and user
requirements are selected. To match both, the mapping between the
selected e-Learning framework and user requirements was conducted,
and this study came up with the proposed user requirements for the
students. To confirm whether the proposed user requirements met the
users’ need, the requirement Prioritization Technique by importance
was used. Requirements prioritization is meant to find out the
important needs of the users for the system under development (Ruhe,
2003). The requirements prioritization is not only required to figure
out least important requirements but also benefits in resolving the
conflicts between requirements and give advantages in future planning
(Sommerville and Sawyer, 1997). The need for prioritizing the
requirements according to their perceived importance is highly
recognized in the literature (Davis, 1993; Holbrook, 1990; Zave,
1995). Unfortunately, the means available for performing
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Analysis phase, Design phase, Development phase, Implementation
phase, and Evaluation phase. The contents of ADDIE model is
presented in Figure 2.

Figure 2. ADDIE Model (Dansks, 2011)

ADDIE model can be lead to better results for learners, because
each step is focused for helping the learners and achieve the outcomes
to more effective in performing and applying an orderly process to
creating instruction based on specific goals and objectives.

The Initial e-Learning 3.0 Framework (EL3F) by Sofiadin and
Issa (2012)

This framework shows the elements of designing of e-learning 3.0
frameworks, with the need to focus on determining the success of e-
learning (Sofiadin & Issa, 2012).This framework is divided into four
parts: teaching principles, technology, user, and learning, in which
cach part has its components. E-learning 3.0 Framework allows the
users to personalize learning and easier access to be broader
information. And need to focused for determine the success of e-
learning implementation in the HE to assist the student to obtain a
better understanding of the learning process. Figure 3 presents the e-
Learning 3.0 Framework.
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Blended Learning Framework by Khan (2010)

Khan’s frameworks consists of cight dimensions which are
Pedagogical, Technological, Interface design, Evaluation,
Management, Resource support, Ethical, and Institutional, and
represents every category of the issues that need to be studied in order
to create successful experiences. This framework also provides a
reference process to serve as a self-assessment tool for institutions and
which will increase the growth of the opportunities in education
(Ramakrisnan, 2012; Allen, 2003). This framework is presented in

Figure 1.

Figure 1. Blending Learning Framework (Khan, 2010)

This framework can overcome the shortcomings of the traditional
system learning and e-learning, and increase the effectiveness and
efficiency of teaching and learning. Furthermore, in blended learning
environment, students get familiar with the other students culture, and
it opens up a door for further interaction with domestic students in the
classroom. In the other hand, since it requires ICT literacy, the
challenges will come from the teachers or students who have low level
of ICT proficiency.

ADDIE Model by Dansks (2011)

ADDIE model is a usually used for the approach and is an acronym
referring to the five main phases of the processes that included:
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The learning and pedagogical requirements.This categories are
required to support the system and the process of learning
requirements because it is an important part in the development of
subjects include visual and interaction pictures and remove
unnecessary information.

The User Requirements by Hadjerrouit (2007)

These requirements determination to identifying that needs for
many requirements of the users to learn through consultation and
discovery the system requirements of e-learning. There are five types
of e-learning requirements are as follows:

Teachers.By focus on educational goals, and provide teaching
content and topics that are related to their teaching methods, provide
the concepts and skills that needed for the student to using e-learning
system.

Pedagogical. This is derived from educators (educational
researchers and practitioners) that determine the appropriate teaching
strategies in the current theories of education.

Learners.That allows the consideration of individual and groups
learning through e-learning, such as learner’s learning styles, skill
levels, and learner’s prior knowledge and experience.

Technological. The information technology staffs that refer to the
hardware and software platform of e-Learning system such as (Web,
Internet, LMS, etc.) and associated which set of technical design
criteria, such as (flexibility, interactivity, reliability, efficiency, site
structure, multimedia design, etc.).

Institutional. Of the leadership of institutions that refer to the
organization in which the system works. These requirements describe
of the legal restrictions, ethical conventions, protect the rights of
copyright knowledge producers, security against manipulation of
knowledge, as well as educational considerations and privacy policies.

Frameworks for e-Learning System

Several frameworks have been used by previous authors to study
the adoption of e-learning system. In this study, there are three
different types of frameworks which are presented to investigate the
adoption of e-learning in Higher Education in Libya.
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up an LMS course. User requirements by Faxe'n is for (LMS) and
consist of eleven categories that presented are as follows:

Content Management session. This category is to meet the needs of
how the system runs the training course content, and define their
functions and the exchange and reuse of things in the course content
and other information.

Evaluation.In this category is about how to support the feedback
system of the students through the course evaluations.

Communication. This category contains all the requirements to
support the system and there are different types, synchronous such as
chat between students and lecturer as well as between the students
themselves, and the asynchronous such as forums, wiki, and email.

Monitoring progress. This category contains the requirement which
helps the student How to monitor the system in courses and programs
to keep track of assignments or marks that have been completed
successfully.

Administration. This category consists of how to manage and
modify to suit individual organizations or courses.

Third party integration and standards support. This category is to
meet the requirements that help in how to deal with an integrated
system with third party systems, from external sources of information
such as database and digital libraries.

The third party of content.This category contains how the system
developed content with other systems or created by third-party
organizations with using the existing frameworks and content. For
example, documents written text with Microsoft Word.

The usability. This category for the requirements contains how to
design user interface for the system to be easy for using and learning.

Configuring & modifying. This category consists of how easy to
configure the system and how can to adjust and adapt to work within
the current server environments.

Technical requirement. This category contains how the system
must be able to the heavy communication traffic and workload
management, as well as expansion when increasing user base.
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learning system. Hence, there are three different requirements of the
users are presented in the following:

The User Requirements by Gyambrah (2007)

Within this user requirements, instructional value is added the
content for the needs of the learners, presenting outcomes-based
learning objectives. These requirements consist of six parts which
contribute or help to the success of e-learning as explained in the
following:

The analysis. That needs and can bring many factors such as the
demand for specific instructions on the subject that need for an online
course.

Student profiles.That will determine that needs to expectations in
the terms such as: age, gender previous experience with e-learning,
goals and motivations. And how access to the computer with the
Internet

Institutional support.For the initiative in e-learning to look at the
vision, view and the institution's mission, and the extent of the
expected implementation , also training of lecturers, web designers
and technological infrastructure, hardware and software.

Pedagogical. The student need is the first target group in terms of
models, way of the education, its goals, delivery, evaluation and
interact with the new methods of the system.

Development strategy.This covers the use of the Internet as tools
available such as e-mail programs or an integrated course such as the
blackboard.

Learning communities.This focuses on the interaction in all of its
forms such as the students among themselves, learners and lecturers,
students and information or educational content that considered
essential element in the education process.

The User Requirements by Faxe'n (2011)

The most common name used to describe systems that manages e-
learning programs is LMS; this is a short for Learning Management
System, and course content objects are the individual parts that make
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accepting and adopting E-learning (Benson & Samarawickrema,
2007).

Supporting Infrastructure. Libya still need more care to be
effective learning environment, these include infrastructure (Othman
et al, 2013), which is needed to provide the basic educational
facilities to the best levels (Rhema, Amal & Miliszewska, 2010).

Technology. E-learning in Libya faces a major challenge in the
implementation of the integrated with ICT in the education system.
This faces a large number of technological challenges because there is
no suitable technological infrastructure for e-learning system (Othman
et al., 2013), for example, computer labs are available in every HE
institution in Libya, but without the Internet facilities so that there
severe restrictions to access the Internet. Also software development
environment is not encouraging with the lack of developers and
trainers, and the lack of technical departments (Rhema, Amal &
Miliszewska, 2010).

Management. The leaders of institutions are another decisive and
challenging factor in the implementation of e-learning, because they
have effective roles in decision-making, which can be argued either
life or death for the implementation of e-learning project by either
facilitate or impede the implementation of the order within their
organizations (Othman et al., 2013) and HE institutions of the Libyan
suffer from the lack of skill of the management team (Kenan, Pislaru
& Elzawi, 2012).

Lack of Technical Expertise. Lack of personal technological
expertise in solving the technical problems are considered one of the
main factors affecting the implementation of e-learning program, and
it is responsible for the success or failure of e-learning programs. And
that experience in the field of programming, multimedia and
technology experts in the field of information technology is important
for the successful implementation of E-learning (Marianne &
Neumayer, 2001).

User Requirements for e-Learning System

The requirements which are needed for the user of a new system must
be researched in the literature prior to the implementation of an e-

67 - a0



Volume (4), Issue (14), (marsh. 2021 USER REQUIREMENTS FOR E-LEARNING

E-learning in Libyan Higher Education

The main features and benefits of e-learning in the universities is to
create a new culture called "digital culture" (Kenan, Pislaru & Elzawi,
2012). The education through e-learning can help a lot of universities
and also many of the students prefer to rely on this approach of
education through the updated sites and educational programs, modify
and update the information contained in it easily, as well as the
transfer information quickly to students because it relies on network,
and increases the freedom and flexibility of the students and the
courage to express themselves (Rhema, Amal, & Miliszewska, 2010)
as well as the diversity of different learning resources, which will be
reflected in the impact on students and education life (Othman et al.,
2013).

Challenges of e-Learning at Higher Education Sector in Libya

The technology trend is highly important for developing countries,
especially Libya as there are many challenges facing the adoption and
implementation of the new education system and advanced technology
a whole or as a part requires many phases and efforts. The significant
challenges faced by e-learning implementation in Libyan HE are
categorized under several headings presented in the following section.

Culture. For the introduction of any new technology in any society,
culture is a major challenge, because the people have different points
of views, especially when dealing with new technology, in some
cases, and often of some people are afraid to change for any system
(Othman et al., 2013), and priority should be to look at the cultural
side. The joint design of e-learning system interface for learners
around the world involving cultural communication, which would thus
affect the adoption of e-learning (Othman, A, Pislaru, C, Kenan, T, &
Impes, A. 2013)).

Low Quality of Teaching Method.One challenge faced by HE in
Libya is providing teachers with an opportunity to gain the required
expertise. The lack of training results in teachers using a traditional
method which does not help students to learn and improve their
thinking abilities. The establishment of the traditional methods in
teaching also shorts of resources, this has led to difficulties in
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communication between student and other means of communication.
Moreover, they do not have a wider range of resources and methods of
study material options. Possibilities for teamwork are very limited,
since most the students cannot work together when they are out
campus. Thus, this study seeks to help the development and adoption
of e-learning in Libya, by analyzing the user requirements of e-
learning system from students’ point of view, and to propose an e-
learning framework for Tripoli College of Computer Science, Libya.

LITERATURE REVIEW

E-learning is a new learning environment using all modern means
through the effective integration of information technology and
methods that achieve a new and civilized approach for learning. This
new approach reflects the main role of the students in achieving a high
quality and comprehensive reformation of the structure of traditional
education (El Zoghbi, Bashir, Kumar & Naidu, 2010). It contributes to
the speed and transfer of the information between the students, since it
depends on the information used in digital networks to increase the
opportunity for students and their lecturers to enhance communication
and information exchange, experiences and exchange views, which is
based on media and multimedia interactive (such as audio, images and
movies), and the impact will be reflected in the students' lives and
education (Kenan, Pislaru & Elzawi, 2012).

The Difficulties Faced by Higher Education HE Sector in Libya

The most common difficulty facing the HE in Libya relates to not
having a philosophy and clear objectives in the Libyan education. This
includes the unavailability of clear plan for building needed human
resources in the community. In addition, the lack of effective
administration for the management of the education process. Also the
absence of research activities in the field of science and engineering in
the HE in Libya because of lack of necessary facilities. Moreover the
ineffectiveness of graduate programs and the inability to achieve its
goals and objectives, including the heavy reliance on traditional
teaching methods have challenged HE industries in Libya (Othman et
al., 2013).
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INTRODUCTION

Over the most recent twenty years, numerous countries have
introduced information and communication technology (ICT) to
enhance all fields in the society, including the educational sector
(Rhena & Milliszewska, 2010). This change has had a noteworthy
effect on the educational module, the methodology of teaching, and
learning processes. A numerous ICT applications that can be used to
improve the quality of Higher Education (HE) and to develop a more
sophisticated educational process, to improve efficiency, and
increasingly leverage of ICT.

In Libya, a reformation arrangement has been implemented by the
government to ensure access to appropriate education for all its
citizens (Rhema & Milliszewska, 2010). This reform arrangement is
aimed to improve and develop ICT infrastructure in Libya and it seeks
to develop and renovate the entire educational process. However, the
challenges of poor and undeveloped existing infrastructure and an
absence of skilled, qualified ICT-shrewd teachers present a great
challenge to the current reform process (Hamdy, 2007).

Like in most developing nations, the utilization of ICTs and the
usage of e-learning in Libya are still in an early stage, they still utilize
the "conventional" model of instruction in education which is taking
into account face-to-face communications. Some Libyan universities
offer learners the chance to learn at home, but the learning encounters
are additionally traditional, as the colleges depend to a great extent on
printed learning materials. However, these assets are in restricted
accessibility in Libya.

The development and adoption of e-learning in Libya is likely to be
supported through the transfer of the education from the traditional to
the technological, collaboration with developed countries, and
enhance awareness of e-learning. Moreover; it can be successful for e-
learning initiatives to use a similar e-learning system used in one of
the developing countries, develop e-learning expertise in Libyan
education and to ongoing research to enrich the development process.
Furthermore; Libyan students appreciate the difficulties of the Libyan
education system and try to open up to the alternatives that could offer
improvements (Rhema & Milliszewska, 2010). Limited ICT support
provided in Libya is not enough to ensure effective and efficient
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ABSTRACT.

In Libya, a reformation plan has been implemented by the
government to ensure access to appropriate education for all its
citizens, to improve and develop information and communication
technology infrastructure and to develop and renovate the entire
educational process. One of the ways to achieve the aims of the
government reformation plan is through the integration of information
and communication technology tools and educational process known
as e-learning. However, the challenges of poor and undeveloped
existing infrastructure and a lack of skilled, qualified ICT-savvy
teachers present a great challenge to the adoption of e-learning
education in Libyan higher education. Therefore, this study seeks to
propose a framework/model and user requirements for students which
needed for the adoption of e-Learning in Libyan higher education.
This study uses a quantitative research approach through an integrated
literature review and an in-depth questionnaire to gather information
from the students of selected higher education institution in Libya.
Using Requirement Prioritization technique by importance, this study
confirmed the proposed user requirements to come up with the user
requirements that met the students’ needs. The results of this study can
be utilized as the initial approach of implementing e-Learning system
in Libyan higher education institutions.

Keywords: user requirements, c-learning, information and
communication technology,higher education institution
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organic acids that can be used as preservatives to extend

the shelf life of meat and hence public health sanitations

can be achieved
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Figure 8: Total viable counts in the control and lactic acid treatment group beef meat
samples.

Conclusion

1- Comparing the effects of the two organic acid treatments,
lactic acid was found to be more effective in the reduction
of TVC than acetic acid.

2- Lactic and acetic acids showed better antimicrobial effect
in the treatment at the concentration of 3% for3min.

3- The enhancement of sensory quality of beef meat sample
treated with lactic acid was the best in comparing with
acetic acid especially atconcentration of 1% for 3minutes.

Recommendation

1- Organic acids including, lactic and acetic acids could be
used as preservatives for decontamination of beef meat at a
concentration of 3% for 3 minutes immersiontime.

2- Lactic acid solution was the best in the enhancement of the
sensory characteristics of beef meat rather than acetic acid
at a concentration of 1% for 3 minutes immersiontime.

3- Planning of future research works are crucial in-need to
clarify and add more information about the suitable
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Figure7: Total viable counts in the control and acetic acid treatment group beef meat

samples.
Table (4): Total viable counts in the control and lactic
acid treatment group beef meat samples.
Beef meat samples Total
viable
count
(T.V.C)
CFU/gram *Log (CFU/gram)
Before treatment 250x10? 4.698
Conc.(1) (DLT 223x10° 4.825
g Conc.(1) (LT 149x10° 4.650
a
&
& Conc.(3) (DLT 170x10° 4707
<
Conc.(3) (3LT No growth No growth
* Counts are
expressed
inLogarithms.

CFU: Colony
Forming  Unit

pergram.

Conc: Solution concentration; I.T: Immersion time.
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Table (3): Total viable counts in the control and acetic
acid treatment group beef meat samples.

Beef meat samples Total viable count (T.V.C)
CFU/gra  #Log (CFU/gram)
m
Before treatment 250x10% 4
ﬁ.
9
8
Conc.(1) (DLT 308x10’ 5
E .
3
£ 3
= 3
5 Conc.(1) (LT 155x10° 4
& .
6
6
7
Conc.(3) (LT 56x107 4
5
9
3
Conc.(3) BT 92x10° 4
4
4
0

* Counts are
expressed

inLogarithms.

CFU: Colony
Forming Unit
pergram.

Conc: Solution concentration; I.T: Immersion time
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Figure 6. Microbiological colony appearance on plate count agar
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Figure 5:Sensory characteristics in the control and lactic acid treatment group beef meat
samples.
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Figure 4:5ensory characteristicsin the control and acetic acid treatment group beef meat
samples.,

Table (2): Sensory characteristics in the control and lactic acid treatment

group beef meat gamples.
Sensory Before After treatment
characteristics  treatmen
t Cone,. LT Conc, LT Cone. LT Cone. LT
3 3 3 1 1 3 1 1
color 4 2 4 8 6
flavor 0 i} 2 6 4
Tenderness 4 0 0 8 6
and
firmmess
juiciness 4 0 0 6 6

Sensory characteristics with scores: Excellent = (10), good= (8), fair= {6), poor={4),
half spoiled= (2), spoiled= (0). Conc: Solution concentration; LT: Immersion time.
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Figure 3. Physical appearance of control and treated beef
samplesTable (1): Sensory characteristics in the control and
acetic acid treatment group beef meat samples.

Sensory Before After treatment with acetic acid solutions
characteristics treatmen
t Cone. LT Conec. LT Cone. LT Cone. LT
3 3 3 1 1 3 1 1
color 4 2 2 4 0
flavor 0 0 0 4 2
Tendemess 4 0 0 4 2
and firmness
juicin 4 2 2 [ 4

Sensory characteristics scores: Excellent = (10), good= (8), fair= (6),
poor= (4), half spoiled= (2), spoiled= (0).Conc: Solution
concentration; I.T: Immersion time.
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scores was achieved at concentration 1% for 3 minutes in
which color, flavor, tenderness, and juiciness were 8, 6, 8,
and 6, respectively Table (2) and figure (5).

Decontamination of beef meat samples with lactic acid
solutions at concentration of 1% /3minutes immersion
time leads to decreasing TVC to 4.650log CFU/gram. But
no growth for TVC was observed at concentration 3% for
3minutes contact time Table (4), Figure (8).

However, as presented in Figure (8), microbial growth
(TVC) was increased at the concentration of 1% for 1min,
and 3% for 1min.

Generally, Lactic acid solution at a concentration of 1
% for 3 minutes immersion time is the best from both
sensory and microbiological values as an alternative to
extend beef meat shelf life.

Finally from all the above mentioned results we
can say that, the determination of total viable bacteria
effectively evaluates the hygienic quality of foods. In this
study, the total counts were considered to indicate the
nature of sanitary control measures to be exercised in the
production, transport and storage of beef meat. The same
may be valid for foods when it is desired to set a standard
to be used as a guide to storage life. However, it is
obvious from this research work that the total viable
bacterial count as found in beef meat is not the only
criterion that could ensure that the material will be safe
consistently; but other quality control tests must be
incorporated to make a final judgment for assessing its
acceptability andwholesomeness.
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treated beef

3. Results anddiscussion: Acetic acidtreatment Sensory panel
scores of different attributes of beef meat samples before and
after treatment revealed that sensory scores of beef meat
sample before treatment were 4, 0, 4, and 4 for color, flavor,
tenderness and firmness, and 4=juiciness, respectively Table
(1) and figure (4). Sensory scores of treated beef samples
with acetic acid solutions were significantly differed. The
highest sensory scores was achieved at concentration 1% for
3 minutes in which color, flavor, tendemess, and juiciness
were 4, 4, 4, and 6, respectively Table (1) and figure (4).

Acetic acid decontamination results revealed that

immersed beef meat samples in acetic acid solutions at

different concentrations and time leads to the lowering of

the total viable bacterial counts in comparing with control

beef sample. At concentrations of 1% for 3 minutes

immersion time, 3% for one minute, and 3% for 3

minutes; TVC was reduced (Log reduction) to 4.667,

4.593 and 4.440 log (CFU/gram) in comparing with TVC

of 4.698 log (CFU/gram) for control sample, indicating

the decontamination effect of the organic acid. However,

at concentration 1% for one minute, TVC was slightly

increased to 5.333 log CFU/gram (Figure 7). This could

probably be due to the adaptation of the microbes with

this new environment (1% concentration for one minute).

In General, acetic acid decontamination results clarified

that TVC was significantly reduced at concentration 3%

for 3 minutes immersion time (Figure7).Lactic

acidtreatment The effect of lactic acid solutions in the

sensory quality was shown in table (2). Beef meat
samples after treatment with lactic acid at concentrations

1% for one minute was 6=color, 4=flavor, 6=tenderness

and firmness, and 6= juiciness. Meanwhile, at 1%/ 3

minutes, 3%/3min 3%/1min were 8, 6, 8, and 6; 2, 0, 0, O;

4, 2, 0, and O for color, flavor, tenderness and firmness,

and juiciness, respectively (figure 5). The highest sensory
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Quantitative estimation of total viable count
(T.V.C) by plate count agar was conducted according to
(Taher et al., 2012); one gram of control and organic acid
treated beef samples was placed in a tube containing 9 ml
sterile saline solution and shaked several times. Ten folds
serial dilution of the beef samples from the first dilution
up to 109in a sterile saline solution were prepared. After
that, 0.1 ml of each dilution was inoculated into plate
count agar and incubated at 370C for 48 hours. Plates
harbored 30-300 colonies werecounted.

Figure 2. First raw (10") of control and
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up to 2.5% of a solution without labeling (FSIS, 1996; FSIS, 1995).
FSIS has no objection to the use of organic acids on conveyor belts on
continuous basis. However, the process should not result in the
organic acids having a lasting technical effect on meat. However, the
FSIS-USDA has currently approved the use of solutions of acetic,
lactic and citric acids at concentrations of 1.5-2.5% (FSIS, 1996).
There have been several studies investigating the use of organic acids
as sanitizing solutions to improve shelf-life and safety of fresh meat
(Dickson and Anderson, 1992; Kochevaret al.,, 1997; FSIS, 1995;
Hardin et al., 1995). In general, organic acid have been effective (1-3
log reductions in log mean bacterial counts) in reducing bacterial
populations andpresence of pathogens on carcasses (Dickson and
Anderson, 1992; Reagan et al. 1996  Materials andmethods
Samplepreparation
Nine beef meat samples were used to evaluate

meat quality parameters, including sensory and

microbiological analysis. Each sample was 5x5x5 cm;

one sample was used as control, four samples were

treated with lactic acid solutions, and the other four meat

samples were treated with acetic acid solutions, as

describedbelow.

Organic acids treatment
Commercial lactic and acetic acids were used to prepare the
solutions for decontaminating the meat. Organic acids
treatment were dons based on randomized design of two
factors (acids concentrations and immersion time) with two
levels, 1 and 3% (vv-1), and 1 and 3 minutes. Each experiment
run was done at room temperature. Following the treatments,
each sample was packed, and stored at 40C for 7days.
Sensory characteristicsevaluation The organoleptic quality of beef
meats kept at 40C for 7 days storage periods were determined by
assessing and giving scores of the sensory attributes. There were four
qualities characteristics viz. color, flavor, juiciness, tenderness and
firmness and overall acceptance are considered for the score
judgment. For each of the characteristic, the highest score was given
10 marks. Out of 10 marks, 10 is considered as excellent, 8 as good, 6
as fair, 4 as poor, 2 as half spoiled and 0 for spoiled. The procedures
of examinations were as per the recommendations of ISO(1995).
Bacteriological examination of beef meatsamples
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miscellaneous and general-purpose usage.
Lacticacid: Lactic acid, which is a weak acid, may occur in both a
dissociated and an undissociated form depending on the pH. It is the
un-dissociated form of lactic acid that inhibits bacterial growth. The
inhibitory capacity of this acid lies in its reduction of pH to levels
below which bacteria cannot initiate growth. Lactic acid is an
excellent inhibitor of spore forming bacteria at pH 5.0. Anderson and
Marshall (1990), found that the combination of lactic and acetic acid
in concentration of 100% was most effective in reducing spoilage
bacteria. Dubalet al. (2003), reported that when goat or sheep meat
was spray-washed with 2% lactic acid and stored at refrigeration
temperature of 5-7°C, the shelf-life of acid treated samples was
increased to 8 and 11 days as against 3 days in untreated samples and
complete spoilage changes with greenish discolouration and putrid
odour were noticed in untreated samples on 6th day with
corresponding increases in total plate counts to 7.32+0.28, 6.93+0.73
and 7.55+0.76 log cfu g-1. The salts of this acid such as sodium
lactate has been used for several years in the field of meat sciences
due to its ability to increase flavour, shelf-life and the microbiological
safety of these products.
Koos (1992), reported that the anti-microbial effects of lactates
were due to their ability to lower water activity and to the
inhibitory effects of the lactate ion. HoweverRosiminiet al.
(1996), successfully used the sodium lactate in extending the
shelf-life of cooked ham by reducing psychrotroph, faecal
streptococci and Enterobacteriaceae counts and the formation
of ropy slime. Lactates play another important role in
inhibiting the growth of foodborne pathogens such as E. coli
0157: H7, B. cereus, Listeria monocytogenes, Clostridium
botulinum, Staphylococcus aureus, Y. enterocolitica (Shelef,
1994; Barmpaliaet al. 2005). Recently, Diez et al., (2008),
studied the antimicrobial effects of potassium and sodium
lactates in order to improve the preservation effect of blood
sausage and have concluded that the shelf life of the product
can be extended to 15days.

Regulatory status of food grade organicacids:

Organic acids are GRAS and are listed in FSIS regulations for use as
an acidifier (which may have an antimicrobial effect) in various meat
products at a level which is sufficient for purpose at a concentration of
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SL+0.5%SAo0r0.15%PS,2-
4%SL+0.5%SA+0.15%PS).Since
microbial growth in beef and its products occurs primarily
at the surface, attempts have been made to delay spoilage
by using an organic acid spray or dips as antimicrobial
agents (Suragusa and Dickson, 1992). The mode of action
of organic acids is that the undissociated acid penetrate
the cell of microorganisms by means of diffusion and
then dissociates and acidify the cell interior, thus
interfering with cellular metabolism or decreasing the
biological activity as a result of pH changes of the cell's
environments (Cherrington et al.,1991).
In general, bacteria prefer a pH near neutrality (pH 6.5-
7.5). Bacteria primarily spoil beef at pH range of 6.0-6.5.
One effective means of limiting microbial growth is to
increase the acidity of beef, thereby creating an
unfavorable environment for the growth. The lower pH
disturbs the homeostasis of the bacterial cells, including
pathogens and spoilage bacteria (Leistner, 2000).Some of
the common approaches using organic acids are
summarized asbelow: Aceticacid
Acetic acid is a mono carboxylic acid with a
pungent odor and taste. It is commonly known as vinegar
which has antimicrobial capabilities due to its ability to
lower the pH and cause instability of bacterial cell
membranes (Jay,1992).
Acetic acid has been shown to be effective against
E. coli O157_ H7, reducing this pathogens by 0.1 logl0
colony forming unit (cfu g-1) (Conner et al., 1997; Cutter
et al., 1997). Also it reduced Salmonella
typhimurium by 0.73 log cfu cm-2 on carcass tissue surfaces
(Bell et al, 1986, Kochevar et al., 1997), but colour
deterioration of whole muscle cut surfaces have been reported
already (Mikel et al., 1996). Concentration of 3% acetic acid
was quite effective in reducing counts of Enterobacteriaceae in
vacuum.
Packaged beef stored for 6 weeks at 2.4°C. A level of
0.2-0.5% acetic acid reduced Enterobacteriaceae counts
by 2.24 log. Acetic acid is generally regarded as safe for
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ofbeef Some of the more widely researched antimicrobials
include organic acids, such as lactic, acetic and citric acid,
these acids also can enhance or contribute to the flavour of
acidified or fermented food, such as sausage, cheese and
pickles. The use of any antimicrobial depends on several
factors, such as desired effect, legal limits of use and effect
on food.
The effectiveness of organic acids as antimicrobials
differ widely based on concentration, pH, molarity and
the concentration of the non- dissociated form (Beth et al.,
2004). Currently, organic acids are allowed to be used at
< 2.5% of solution for pre- chilled carcasswashing.
Lactic acid is also allowed to be used at 5% of solution
as a pre and post-chilled wash for beef carcasses. The
application of food acids such as citric, lactic and acetic
(organic acids rinses) as a single or in combination have
been shown to be effective in reducing both spoilage and
pathogenic microorganisms (Dorsa et al.,, 1997).
Researchers (Dubal et al., 2003) treated fresh sheep/goat
meat using spray washed method with 2% lactic acid and
1.5% acetic +1.5% propionic acid combination decreased
viable count (TVC) of the treated meat samples by about
0.52 and 1.16 log units with marginal changes in colour
and odour . The authors found that spoilage organisms
were highly sensitive to acid combination treatment as
compared to lactic acid alone. The shelf-life of acid and
acid combination treated samples was increased to 8 and
11 days as against 3 days in untreated samples. A recent
research by Eleftherioset al., (2006), in using the salts of
some organic acids (sodium lactate (SL) in concentrations
of (2, 3 or 4%), sodium acetate (SA) in a concentration of
(0.5%) and potassium sorbate (PS) in aconcentration of
(0.15%) combination) have shown that lactate and acetate
and to a less extent sorbate exhibited antimicrobial
activity.
However, the antimicrobial activity was observed with
the increase of their concentration in the growth medium.
Enhanced inhibition was also observed when the salt
combination of two or three salts was used (2%
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essential purpose of decontamination is extension of shelf life
by reduction of the initial bacterial load (Dorsa, 1997). The
reduction of microbial load, maintaining low storage
temperature and packaging are the most effective means to
extend the shelf life of fresh beef.
Spoilage and pathogenicmicroorganisms
Fresh beef becomes contaminated with spoilage
as well pathogens during the slaughter process when
faecal materials come into contact with the carcass
producing surface contamination on the carcass, which
may be transported into the interior of the meat
tissues(Davis et al., 2002). These microorganisms have
serious effect on meat safety issues resulting in immediate
consumer health problems. Pathogenic bacteria that
associated with fresh beef were Escherichia coli O157:
H7, Listeria monocytogenes, Salmonella, while the Gram-
positive L. monocytogenes which can be transfer to the
meat that exposed to recontamination particularly during
slicing and packaging. Schylteret al., (1993), found that
application of organic acids such as lactic and acetic acids
were effective at inhibiting relatively high levels of
viablebacteria.

These authors found that lactic with 0.1 or 0.3% were
substantially more effective at inhibiting L.
monocytogenes. They concluded that organic acids
appeared to be synergistic resulting in greater
antimicrobial action. Many researchers (Juneja and Sofos,
2001; Stopforth and Sofos, 2006) suggested that to
improve the microbiological quality of the meat by
application of Organic acids which result in: Reduction of
contamination on the raw product (live animal),
Minimizing the access of microorganisms to the product
(carcass or meat), Reduction of the contamination that has
gained access to the product, inactivate microorganisms
on the product without cross-contamination, andprevent
or control growth of microorganisms which have gained
access to the meat and have not been inactivated.

Organic acids as preservatives to prolong the shelf life
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2. Quantitative estimation of total viable count (T.V.C) by plate
count agar.

2. Review OfLiterature
Shelf life extenders of fresh beef meat.

Fresh beef has unique biological and chemical
properties and its nutrients composition represents an
optimum medium for microbial growth. It undergoes
deterioration progressively from slaughter until
consumption. The shortened shelf-life is due to microbial
growth and/or rancidity development which is strongly
influenced by initial beef quality, package parameters and
storage conditions (Zhao et al.,1994).

Microbial growth is the most important factor in
spoilage of fresh beef and this is followed by colour
deterioration. Different types of spoilage and pathogenic
microorganisms may be introduced into and on the
surface of fresh beef during slaughtering and processing,
which causes rapid spoilage, great loss of valuable protein
and also affect human health.

The shelf life represents the useful storage time of food
product. Beyond this period, changes in smell, colour,
taste, texture or appearance make the product
unacceptable. Several factors influence the shelf life of
fresh beef such as temperature, pH, oxygen, pressure and
light. Oxidation of beef to metmyoglobin is essentially
affected by myoglobin oxidation rate, oxygen availability
and reducing capacity of the muscle (Catherine et al.,
1989).

The rate of beef discolouration is more influence by
factors such as autoxidation of myoglobin and oxygen
consumption (Renerre and Labas, 1987). Since fresh beef
spoilage results from the activity of mixed populations of
microorganisms, the time of spoilage and signs of
spoilage depend on its type, type and number of
microorganisms involved and storage temperature. Marta
et al, (2003), reported that Enterobacteriaceae,
considered to be hygienic indicators, were found to

be less than 10 cfu g-1 at the end of the dry-cured ham. The
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Introduction

Due to the chemical composition of meat, water,
proteins and non- protein substances, is very susceptible
to contamination with microorganisms (viable and non-
viable bacteria) if not properly handled. In order to avoid
microbial growth and extend the shelf life of meat,
different methods have been proposed as steaming, hot
water washing and vacuum packing (Dorsa et al., 1996;
kozempel et al., 2003), as well as the use of acetic and
lactic acidsolutions.

Organic acids (acetic and lactic acids) have been
previously studied to investigate their antimicrobial
activity (Berry and Cutter, 2000). The most frequently
used chemical decontaminants are solutions of organic
acids (acetic and lactic acids) at a concentration of 1 or 3
% (Smulders et al., 1986; Sofos et al., 1999).

In 1982, acetic acid has been approved as a
sanitizer for beef carcasses by (Federal Register, 1982).
Many studies reversely a significant reduction of
microbes on fresh meat carcass surfaces that treat of with
acetic acid spray (Bacon et al., 1999; Cutter, 1999).

The acetic acid treatment enhances meat quality,
the shelf-life and keeping quality of meat in addition to
reduction of microbial load (Taher et al., 2012).
Moreoveris generally recognized as a safe  food
preservative ingredient (Anderson et al.,1980).

In addition, Lactic acid is a classical preservative
in the meat industry and it is used with high efficacy to
sanitize meat surfaces. It is used in the meat industry as a
preservative and as a sanitizer for eliminating spoilage
and pathogenic microorganisms (Cardenas, 2007).

The Aim of research:
The aims of our study are to assess the using of Organic
acids as a preservative to prolong the shelf life of beef
meat by assessing the;

1. The organoleptic quality of beef meat including; color,
flavor, juiciness and Tenderness, andfirmness.
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Abstrac

This study was conducted to evaluate efficacy of acetic and lactic
acid solutions to eliminate pathogens, prevent food deterioration and extend
the shelf-life of beef meat without adversely affecting its quality. A total of
ning beef meat samples were categorized into three groups. One was
performed as control and the other groups were designed to evaluate lactic
and acetic acids treatment efficacy at different concentration and contact
times. The treatments were performed by immersing the samples in acid
solutions at two concentrations (1 and 3% vv'') for 1 and 3 minutes, then
immediately the samples were stored at 4 °C for seven days. Bacteriological
analysis by total viable count (TVC) and sanitary quality determination of
beef meat by sensory characteristics scores were performed. Better
antimicrobial and sensory characteristics effect was noticed for lactic than
acetic acid immersed samples at the concentration of 3% for 3min
Therefore, from both sensory and microbiological sssessment, lactic acid
treatment may be an alternative to extend beef meat shelf life.
Keywards: Organic acids; Beef meat; TVC; Sensory characteristics
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In the finding study, the most cases of pregnant women with mild
anemia 52% compared with moderate anemia 45% and only 3%
severe anemia. Other studies also conducted high results of mild
anemia compared with other es. Derna 44.500%®,Pakistan
75%,South of Ethiopia 53.200%",Iran 79.800%.

The finding from this study found positive relationship with
gestational age and increases the anemia. pregnant women in third
trimester were more likely to have anemia as compared to those in the
first and second trimester.in this study the prevalence of anemia in the
third trimester was 65.700% ,this result was supported by different
studies as Endia 41.600%™,Kenya 60%"? ,Southern Ethiopia 46%".

This study showed no relation between anemia in pregnant women
and number of delivers, anemia was common in those with 1-3 and 4-
6 compared to 7-8 ,it may because the cases were limited in 7-8 in
this study ,it was only two cases. Nerveless, anemia was prevalence in
pregnant women whose 7-8 as Jazan 68.6%"V Derna 74%©.

Conclusion :

The study conducted 50% of the sample size suffers from anemia
,generally mild and moderate anemia, the severity of anemia increased
as the gestational age increased.Therefore,anemia must prevented and
controlled by systemic supplementation with iron sources and folic
acid.It is recommend from the government to offer free iron
supplementation of pregnant womenas well as provide education
programs about pregnancy and risk factors.
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Table ( 3 ): P-Value of hemoglobin with age, gestational age and
number of deliveries in pregnant women

p-Value
Factors Hemoglobin percentage
Age .3030
Gestational age 0.000
Number of deliveries 0.619

The percentage of pregnant women who had folic acid
supplementation during pregnant period was low only 16.700% and
83.300% were not had folic acid supplementation during pregnant
period.

[ pregnanat women
with folic acid

supplementation

Figure (4): pregnant women with and non-folic acid
supplementation

Discussion:

Anemia considered as a sever public health problem among
pregnant women when prevalence is 40% and more by WHO. In the
present study, the prevalence of anemia among pregnant women were
49.800%,this data is high because lake awareness about balanced diet
such as red meat at least 3 times a week and intake of iron during
pregnant period.

Similar studies reported the high prevalence of anemia.Derna cit?l
(54.600%) in the east of Libya®, Ethiopia 61.600%” Nigeria 57%"
,Kenya 70%?. On the other hand ,studies in middle east Asia was
low ,Jordan 34.7% 39% in Makkah and 26.2% in Bahrain®?®
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Table (2): prevalence of anemia by trimester

Hemoglobin percentage

anemia pregnant non-anemia
Gestational age women percentage pregnant women | percentage |
First trimester 12 30% 28 70%
Second trimester 23 34.30% 44 65.70%
Third trimester 67 68.40% 31 31.60%
Total 102 103

Therefore,the percentage of anemia was high in those number of
deliveries were from 4-6 (54%) compared with only 48% whose were

in1-3 (P=0.619).

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
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Total pregnant women
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_4to6
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7108

[ Anemia pregnant

women

48.00%

54%

33.30%

m Non anemia

pregnant women

52%

46%

66.70%

Figure (3) : number of delivers in anemia and non- anemia

pregnant women
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mild anemia,45% had moderate anemia and only 3% of them had
severe anemia as shown in figure (1)

- 60.00%

g 50.00%

c 40.00%

& £ 30.00%

| 9

o £ 20.00%

) g 10.00%

£ 0.00%

[} .

E Mild Moderate Severe
Types of anemia

Figure ( 1 ): Anemia prevalence by its type

The highest prevalence of anemia was found among pregnancy
women aged 29-39 year followed by those aged 18-28 years as in the
figure ( 2 ), the difference between various age groups in relation to
anemia was not significant (P= 0.303) as show in figure (2).

g

c
(]
E %
o
3
c L e
g 18-28 29-39 40-50
(1]
a Ages of anemia and non — anemia pregnant wom
o
@y Anemia pregnant
. 42 53 7
women
@ Non anemia
48 52 3
pregnant women

Figure ( 2 ):Ages of anemia and non - anemia pregnant women

The prevalence of anemia increased with the increases in
gestational age, it was 30% among women in the first trimester and
increased to 34% in the second trimester to 68% in the third trimester
as shown in table (2),this increases is statically significant (P=0.000)
table (3).
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Material and methods:

The study was conducted in the clinic of the Nalut hospital and
AlokhoahClinic.A total of 205 pregnant women aged between 18 and
50 years, who came for routine antenatal between 5 January 2019 to
20 March 2019.

Only those females were selected who were agedfrom 18 -50,non-
smokers ,not suffering from any infection and had not taken any
antibiotic as medicine

A structured and interviewed administered questionnaire was used
to collect data on the socio-demographic variable and obstetric factors
,the questionnaire of this study was have the same information of the
WHO guide lines .Data was collected and venous blood was collected
to determine hemoglobin concentration

Data analysis: Analysis was done by using SPSS version 19 ,mean
frequence and P-value has been calculated to present relation between
prevalence of anemia and their age ,gestational age and number of
delivers ,the level of significance was set at p <0.10

Results: Total of 205 pregnant women were informed in this study
,majority of study groups were in the age 29 -39 year (51.200%) ,the
mean age was 1.610 +0.581 SD.

Table (1) was presented distribution of pregnant women by their
hemoglobin level,pregnant women with anemia 102 (49.800%) and
pregnant women with non-anemia were 103 (50.200%).

Table (1) : pregnant women with anemia and non-anemia

HGB Percentage frequency percentage
Pregnant women with anemia( HGB | 102 49.800%
<1l1g/dl)

Pregnant women with non- | 103 50.200%
anemia(HGB>11g/dl

Total 205 100%

The overall prevalence of anemia among the study population was
49.800% ,distributed as the following 52% of pregnant women had
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distribution of a questionnaire covering several factors including
age,number of pregnancy ,gestational ,Iron supplements during
pregnancy. Data were analyzed using percentages while mean
frequence and P-value was used to determine the relationship between
the prevalence of anemia and their age ,gestational age and number of
delivers ,the level of significance was set at p <0.10.

Results : The results showed the proportion of women with anemia
was 49.800% , mild anemiawas 52% and more common than
moderate and severe anemia, anemia rate was more prevalent in the
third trimester 65.700% compared to the first and second
trimester.Also, anemia was high in women whosenumbers of delivers
were from 1-3(48%) .

Conclusion : The study concluded that prevalence of anemia is
high (50% of study group had anemia ), and is therefore a health
problem.Attention must be paid to iron-fed food and iron supplements
should be taken regularly during pregnancy.especially in the third
trimester.

Key words :anemia , pregnant women ,gestational age ,mild —
moderate and severe anemia.

Introduction:

Anemia pregnancy is characterized by reducing the level of
hemoglobin in the blood, the WHO consider anemia when
hemoglobin concentration less than 11g/dl‘.

The prevalence of anemia recently is high in developing countries
because it was affected 1.62 billion people in the world,56 million of
these anemia cases were in pregnant women®.

In 2011,WHO showed to 28% of pregnant women in Libya suffer
from anemia and it was associated with many factors which increases
this percentage such as lack of taking folic acids and some vitamins
such as vitamin B12 and vitamin A, poor nutrition of iron sources
,numbers of deliveries and others®®©.

There are three types of anemia ,mild anemia when hemoglobin
rate 10-10.9g/dl ,moderate anemia hemo§lobin 7-9.9¢g/dl and severe
anemia hemoglobin concentration <7g/dI®.

The WHO demonstratethe anemia in pregnant women as a health
problem if the prevalence access to 40% or more in the study area, and
mostly know there reasons because it causes early birth, low fetal
weight and fetal death®.
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Abstract:

Background: anemia i3 a common discase between pregnant
women and extends to cause fetal complication if they are not
treated. The aim of this study was to determine the prevalence of
anemia among pregnant women and to identify the most important
factors that increase their rates.

Method:The study was done between 5 January to 20 March
2019, the sample consisted of 205 pregnant women who visited
Central Nalut Hospital and Alokhoah Clinic in Nalut,where blood
samples were drawn for a full blood count analysis of their CBC and
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been found to be very simple ,easy to carry on, low cost, and higher
yield and without the use of organic reagents.

The challenge for all methods is the design of magnetic
nanoparticles with effective surface coatings that provide optimum
performance in vitro and in vivo biological applications. Additional
challenges include scale-up, toxicity, and safety of large-scale particle
production processes. Numerous progress were made in the synthesis
Fe;O4 Nanoparticles.

The aim in various industrial applications and technologies remain
in the optimization of the processes leading to desirable nanoparticles,
nevertheless technical complexity does not prevent access to
chemicals with high quality applications and specifications. The
physical and chemical characteristics associated with these materials
are often determined by the type and nature of the method used in the
preparation, There is a disparity between the methods used depending
on the economic cost and production capacity of each method. The
differences in the use and application of prepared nanomaterials are
also an important basis for different methods of preparation.

The increasing demand and advances for these materials since its
inception has led to a wide range of methods for the production of
high quality and quantitative materials, especially in the industrial
fields (electrons and telecommunications), medical fields (different
treatments and the manufacture of human alternatives). Or a huge
economic cost. One of the most common features of all methods is to
deal with the atomic scale (atom towards another atom) for the
purpose of reaching a design that is considered in advance to obtain
desired results The difference in the scale of the mass of a single
substance leads to different chemical effectiveness. The smaller the
scale, the greater the chemical effectiveness due to the increased
chemical impact of this substance.

On this basis, nanoscience and nanoscale preparation techniques
are improving in accordance with the requirements of the global
technological advances and expansion in various sectors. This allows
for great global competition to continue to arrive at the best results for
better safe technology and quality of life .
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Schematic diagram of synthesis system with solenoid . 1,
Thermometer. 2,Condenser port. 3, N2 gas. 4, Dropper. 5, Stirrer. 6,
Reactor. 7 Cushion. 8, Electromagnetic solenoid. 9, Hot water bath.

10, Sealed rubber[62].

Conclusion

This review article describes a substantial progress has been made
in methods and applications of iron oxides nanoparticles, with
emphsis on advances in nanotechnology and biotechnology. Several
methods have been reported to show developements that implement
control over physical properties, such as size, size distribution, shape,
crystal structure, defect distribution and surface structure. Among the
methods reviewed, Continuous Supercritical Co-precipitation method
technique assures process control and scalability. Furthermore, this
method is environmentally suitable, andthe surface treatment of
nanoparticles, however, requires additional steps. The method has
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Minerals will only incorporate isomorphs elements into their
structure through replacement of elements, these elementsmust have
similar ionic radii for changing of the composition of the mineral. For
example, during the formation of calcite, Mn*, Cd*, and Fe* can
possibly be incorporated into the mineral structure. In the formation of
Fe and Al-oxides, Cr’*, Mn®", and V*" may be incorporated into the
structure. Mn and Fe-oxides have more possibility for co-precipitation
than Al-oxides and aluminosilicate minerals such as clay and zeolites.
Co-precipitation reactions are also controlled by the rate of soil
mineral dissolution.

Wei and Viadero concluded thatin order to achieve the
precipitation of magnetite, the molar ratio of [Fes] / [Fe;] should be
2:1 at high pH [60]. Synthesis system was used for this study at molar
ratio of 1:2:8 for the Fe (II): Fe (III) : OH and also de-oxygenated.
This is to achievephase purity ofmagnetite without the presence of
impurities such as goethite and iron oxyhydroxide [61]. In this regard
the green precipitate was observed when the Fe, ion initially added to
the system followed by a brown precipitate was also resulted with the
addition of Fe; ions in 1:2 ratio, as discussed earlier. When the
alkaline NaOH was added into the mixed precursor of Fe, and Fe;
ions, a thick black precipitate was observed and this was subsequently
shown the resulting product is magnetite, as discussed by
Schwertmann and Cornell [63].
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particle surfaces cannot be accheived in situ andrequires additional
post-processing steps.
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Fig. 2.15. Schematic of the nozzle mixer [59]

Co-precipitation Methodof preparation of metal oxide
nanoparticles.

Co-precipitation method is a well-developed method and widely
used in the preparations of nanoparticles metal oxides.The method
takes advantage of the low solubility of an element in the soil solution
than predicted by the solubility product,in additionto the solubility of
an ion is lower in mixed ionic solution than in pure ionic solutions.
The reason for the reduced solubility is due to co-precipitation. Co-
precipitation process is as a result of incorporation of trace element
into mineral structure during solid solution formation and
recrystallization of minerals. This process will reduce the mobility of
the trace elements that are incorporated into the mineral.
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Fig. 2.14. Schematic diagram of the apparatus of Darab et al. 1998,

Lester and his group[59]reported a designthat takes advantage of
differences in the densities of supercritical water and precursor
solutions by using a nozzle mixer to improve mixinginside the reactor.
The reactor diagram is shown in Fig. 2,15, The diagram shows
supercritical water isintroduced into the reactor from the top and the
precursor metal salt stream from the bottom, upon mixing of the two
streams allows for making use of buoyancy induced eddiesto produce
*‘ideal’’ mixing conditions. This leads to short residence times and
limitssubsequent particle growth. Lester and his group synthesized a
varietyof metal oxides, for which size range from 6 to 64 nm,thereby
demonstrating the effectiveness of separation of nucleation andgrowth
steps in continuous hydrothermal process.The continuous
hydrothermal process offers various opportunities for controlling
particlesize and morphology, and this done by maintaining residence
times low and mixing processes worthwhile. However, deign of
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6-line ferrihydriteand hematite were formed at 250-350 °C, while pure
hematite was obtained attemperatures higher than 350 °C [55].

Adschiri and coworkers [56a] also introducedanother flow
technique,it used rapidand thorough mixing of the water stream with
the precursor solution in a T-mixer. Highsupersaturation rates were
resulted in the T-mixer due to the low solubility of metalhydroxides in
supercritical water. Hematite, magnetite, andother oxides were
achieved in a size range of 1 nm to lonm at temperature of 400-490
°C and pressure of 30-40 MPa .The residence time of the precursor
solutions was nearly 2 min in the experiments accomplished.

Cabanas and Poliakoff, also studiedthe process of hydrolysis of
metal acetates in supercritical water.Theyproduced a number of
oxides, including magnetite, in the size range 3-105 nm at 200-400
°Cand 25 MPa [56b].Teja and Koh also produceda Uniform particles
of hematite using twovariations of the continuous hydrothermal
technique [57]. Hawaand co-workers [58],successfullysynthesized 50
nm magnetite nanoparticles without the addition of a strong baseusing
the continuous technique. The mixture of ferric ammonium sulfate,
ferric nitrate, ferric sulfate, andferrous chloride were used for the
synthesis of hematite, while ferric ammonium citrate wasused as a
precursor for magnetite. In the magnetite experiments, Fe(III) reduced
to Fe(Il)by carbon monoxide. In this experiment CO was produced
via the thermal decomposition of ammonium citrate. Since COgasis
miscible insupercriticalwater, it provided a uniform reducing
atmosphere throughout thereaction.This implies that the product form
can be managed by the control of anoxidizing or reducing gas during
continuous hydrothermal process using above mentioned conditions.
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Xu and Teja reported that the hydrothermal synthesis of iron oxides
can also be performed in situ within porousstructures. They alsohave
successfully deposited hematite in the pores of activatedcarbon using
supercritical water. The hematite nanoparticles were 16-36 nm
indiameter and were uniformly distributed throughout the carbon
pellets (see Fig. 2.13). The resultingactivated carboneiron oxide
nanoparticles were used as catalysts in the oxidation ofpropanal at
rates that were an order of magnitude higher than those for activated
carboncatalysts solely[54].

el
=

Fig. 2.13. Distribution of hematite nanoparticles deposited (2) on the
surface and (b) in the interior of activated carbonpellets by
supercritical water[54]

Darab and Matson [55] succeeded inusing the hydrothermal
method to synthesize fine iron oxidenanoparticles in a continuous
flow reactor. Their method involves fast heating of flowing solutions
by contact with supercritical water at residence times of 5 to 30s in the
reactor to control growth . A schematic roadmap of their
experimentalprocedures is shown in Fig. 2.14. Hematite nanoparticles
less than 10 nm in size were obtainedfrom ferric nitrate and ferric
ammonium sulfate solutions using this method.
Magnetitenanoparticles were also synthesized using ferrous sulfateand
urea reaction. It wasobserved that the particle size and morphology
were dependent on operating temperatureand processing time. The
particle size increased dramatically as the operating temperature
increased anddifferent forms of iron oxide were produced from the
same precursor by elevating thetemperature. For instance, mixtures of
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Generally, methods of preparing iron oxide-silica supported
reagents, iron oxide precursors weremixed with silica precursors in a
solvent to form a ‘‘sol’’. Recently,Popovici and co-workers [51]
produced iron oxidesilica supported reagents using a
syntheticprocedurethatimplements impregnating silica gels with
anhydrous Fe(I) precursors followed bydrying of the gels using
ethanol . Maghemite dispersed nanoparticlesdoped in silica aerogels
were yieldedin a single-phase process. The nanocompositesshowed a
high saturation magnetization value and were superparamagnetic
atambient temperature. The success of his process is due to the
impregnations ofprecursors after gelation, the exchange of water with
ethanol before impregnation, andfinally use of the anhydrous ferric
salt.

Deng et al.,reportedthat sol-gel methodhas also been used to
synthesize magnetite and maghemite thin films, transparentiron-doped
titanium oxide thin films, ferroelectromagnetic bismuth iron oxide
films, mixed iron oxides, and iron oxide-alumina nanocomposites[52].

Disadvantages of the method of sol-gel approach, the
contamination targetd productby byproducts of reactions,and the need
for post-treatment of the products.

High pressure hydrothermal methods of preparation

These methods depend on the ability of water at elevated pressures
andtemperatures to hydrolyze and dehydrate metal salts, and the low
solubility of the producedmetal oxides in water at these conditions to
generate requiredsupersaturation [39]. The highertemperatures favor
higher dehydration rates, and so does the high diffusivity of reactants
in water atthese conditions. High supersaturations is achieved by this
process becauseof the low solubility of metal hydroxides and oxides,
to obtain the desired fine crystals. Variables such as pressure,
temperature, reaction time, and the precursorproduct system can be
adjustedfor high nucleation rates and to control growth. The process is
environmentally favored and versatile, since it does not demand
organicsolvents or post-treatments such as calcination . Consequently,
high pressure hydrothermalprocesses have been widely investigated
for the synthesis of metal oxidesaspowders, nanoparticles and single
crystals [53].
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metal alkoxides or alkoxide precursors, resulting in dispersions of
oxide particles in a sol. The sol is then driedor gelled by means of
solvent removal or by chemical hydrolysis. The precursors can also be
hydrolyzed by an acid or base media. Basic catalysis leads to
theformation of a colloidal gel, whereas acid catalysis produces a
polymeric gel.The rates of hydrolysis and condensation are the
parameters that control the properties ofthe end products. Usually
smaller particle sizes are obtained at lower controlled hydrolysisrates.
The particle size also depends on the solution mixtures, pH value, and
temperature. Magnetismof the sol-gel system relies on the resulting
phases formed and the particle volumefraction, and is sensitive to the
size distribution and dispersion of the naonparticles. Nanocomposites
extracted from gels, structural parametersm and material porosity
aredetermined by how fast the hydrolysis and condensation gel
precursors, and by otheroxidation-reduction side reactions that occur
during the gelling and subsequent heat treatment [36].

Iron oxidesilica aerogels have been prepared by the sol-gel
methods mentioned above,and found to be more reactive than
conventional iron oxide. Theincrease in reactivity most likelydut to
the large surface area of iron oxide nanoparticles supportedon the
silica Aerogel.Precursors, TEOS and Fe(IIl) solutionsaredissolved in
an alcoholic aqueous media, and the gels produced after a few days
calcined toproduce the final desired materials. Ferric nitrate, ferric
acetylacetonate and ferricchloride are the candidate metal oxide
precursors,eventhough the use of the metalliccomplex FeNa(EDTA)
and a mixture of this metallic complex with ferric nitrate has also
beenreported . Experimental work with pure metallic complex resulted
in iron oxide nanoparticles in the sizerange 20-160 nm. Low solubility
of EDTA salt in the solvent preventedthe synthesis of high iron
content aerogels when this complex is used as a precursor [50].
Acrogels generated from both pure ferric nitrate and its mixture with
the metallic complexshow low saturation magnetization values of 14
and 8.5 emu/g, respectively. This compareswith bulk maghemite
values of 74-76 emu/g. The low magnetization values suggest thatthe
aerogels may not be suitable for magnetic applications, although they
may still be useful incatalysis and other applications.
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containing the primary reactant in the aqueous phase (Fig. 2.12b).Fig.
8¢ outlines the formation of oxide, hydroxide or carbonate productsby
passing gases like O, NHi, or CO, through a microemulsion
containing salts of thecations [48].

Water-in-oil microemulsions have been also used to produce iron
oxide,metallic iron nanoparticles, magnetic polymeric iron oxide
nanoparticles,and silica-coated iron oxide nanoparticles. Various
surfactants have been usedwhen preparing these materials, including

bis(2-ethylhexyl) sulfosuccinate,sodiumdodecyl sulfate,
cetyltrimethylammonium bromide,polyvinylpyrrolidone,diethyl
sulfosuccinate[49].
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Fig. 2.12. Nanoparticle synthesis in microemulsions (a) by mixing two
microemulsions, (b) using a reducing agent, and (c) by passing gas
through the microemulsion [48

Sol-gel method of preparation ofmetal oxide nanoparticles.
Sol-gel methods,well developed methods for preparation of metal
oxides nanoparticles,it refer to the hydrolysis and condensation of
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reaction between polyols and ferric nitrate. Maghemite was obtained
at 250-300°C and hematite at 400-500 °C.

Sun and co-workers [64a] have reported the preparation of
monodisperse iron oxide nanoparticlesby the thermal decomposition
of iron acetylacetonate. They also proposed a simplemethod to
transform hydrophobic nanoparticles into hydrophilic ones by adding
bipolarsurfactants and produced 4 nm magnetite nanoparticles by
decomposition of Fe(Ill) acetylacetonatein a mixture of phenyl ether,
1,2-hexadecanediol, oleic acid, and oleylamine . It has also been
reported that 6-7 nm maghemite nanoparticles can be produced via the
reactionof iron cupferronates with trioctylamine at 300 °C
Maghemite nanoparticles with sizesranging from 4 to 16 nm have
been produced by decomposition of iron pentacarbonyl in octylether
and oleic acid or lauric acid. These results show the effectiveness of
the thermaldecomposition method for the synthesis of iron oxide
nanoparticles. However, the presence ofresidual surfactants may
hamper the efficiency of subsequent surface modification of
thesynthesized nanoparticles. In addition, the use of toxic solvents and
surfactants may bedetrimental to the biocompatibility of the product
[46b].

Two-phase methods of preparationof metal oxide
nanoparticles.

Water-in-oil microemulsions consisting of nanosized water
droplets dispersed in an oilphase and stabilized by surfactant
molecules at the water/oil a method interface usually used toobtain
iron oxide nanoparticles. The surfactant-covered water pools showa
unique microenvironment for the production of nanoparticles and
limiting their growth.The size of the microemulsion droplets is
determined by the water to surfactant ratio, althoughthe overall size of
the nanoparticles may also be influenced by factors such as
concentration ofreactants, and flexibility of the surfactant film [47].

Pialli and co-workers [48] studied a number of ways to
manipulatemicroemulsions to synthesize nanoparticles. Theyreacted A
and B by dissolving in the aqueous phases of two identical water-in-
oilmicroemulsions andformed AB precipitate upon mixing (see Fig.
2.12a). The precipitate from droplets, hence limiting the size and
shape of the particle formed as targeted. Alternatively, nanoparticles
are produced by the addition of a reducing agent toa microemulsion
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counter ions present, and the pH of the solution. However, it is
possible tocontrol the mean size of the particles by adjusting the pH
and the ionic content.

Due to the large surface-area to volume ratio, nanoparticles formed
by liquid phasecoprecipitation tend to aggregate in solution in order to
reduce their surface energy. Thesuspension of nanoparticles can be
stabilized by adding anionic surfactants as dispersing agents. The
nature of the counterions, pH, and ionic strength can then be used to
stabilizethe charged particles via interactions between electrical
double layers. Increasing theconcentration of inert electrolyte in the
system compresses the double layer and promotescoagulation.
However, suspensions of iron oxide that are stabilized entirely by
electrostaticrepulsion are too sensitive to external conditions such as
pH and ionic strength to offer anyflexibility in engineering the surface
properties of the particles.

Stabilization can also be achieved by coating the particle surfaces
with proteins,starches, non-ionic detergents, or polyelectrolytes.
Adsorption of suchsubstances stabilizes the particles at electrolyte
concentrations that would otherwise be highenough for coagulation to
occur . Charles [43] prepared water-based magnetic fluids
bydispersing magnetite particles in water containing oleic acid.
Khalafalla&Reimers(1980) [44]also produced stable aqueous
magnetic fluids using dodecanoic acidas a dispersing agent. Usage of
saturated and unsaturated fatty acids to stabilize magnetic fluids has
been intensively studied.

Better quality monodisperse and monocrystalline iron oxide
nanoparticles can be produced bythe thermal decomposition of
organometallic  precursors in organic solvents containing
stabilizingsurfactants such as oleylamine, oleic acid, and steric
acid.Precursors that have been investigated include iron
acetylacetonate, iron carboxylate, iron cupferronatesand iron
carbonyls. High quality magnetitenanoparticles with diameters
ranging from 3 to 20 nm were synthesized via thermal
decompositionof Fe(II) acetylacetonate in phenyl/benzyl ether and 2-
pyrrolidone.

Recently, Novak et al.[45] investigated the synthesis of
maghemite by thermal decompositionof some complex combinations
of Fe(Ill) with carboxylate type ligands obtained fromthe redox
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Fig. 2.11. Schematic diagram of a CVD apparatus
(Adapted from ref[29])

Although gas phase methods are able to deliver high quality
products, the yields are usuallylow and scale-up can be maintained.
Variables such as oxygen concentration, gasphase impurities, and the
heating time must be controlled precisely to obtain pure products.

Liquid phase methods of preparation of metal oxide
nanoparticles.

Liquid phase methods are more practical, generally affordable, and
offer better yields of products as well asease of surface modifications.
Most nanoparticles prepared by such methods have beenvia
coprecipitation from aqueous solutions, although other organic
solvents can also be used. It has been shown that magnetite particles
with mean diameters ranging from 30 t0100 nm can be achiecved by
the reaction of a Fe (II) salt, a base and a mild oxidant (nitrate ions)in
aqueous solutions. Stoichiometric amounts of ferrous and ferric
hydroxides can also bereacted in aqueous media to yield
homogeneous spherical particles of either magnetite ormaghemite .
The phase and size of the particles depend on contents of cations,the
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CO; laser pyrolysisdevice is shown in Fig.2.11. The nucleated
particles formed during the reaction are drivenby the gas stream and
collected at the exit [29].

Well-crystallized and uniform iron oxide nanoparticles, including
nanoparticles ofhematite and maghemite, were obtained through one
step using laser pyrolysis. Iron pentacarbonyl is usually used as a
precursor in this methodand ethylene is used as the carrier gas to
transport the carbonyl vapor to the reactionchamber, this is because
ethylene does not absorb radiation at the laser wavelength. The iron
pentacarbonylbreaks to iron and carbon monoxide molecules,
followed by oxidation using air, then introduced into the system with
the iron pentacarbonyl vapor or mixed with argon.Iron particles with
14 nm mean diameter and about 4 nm oxide shell thickness have
beenproduced by this procedure of iron pentacarbonyl and ethylene
mixtures followed bya controlled step-by-step passivation process
[41].

The effect of process conditions on the structural and magnetic
properties of maghemitenanoparticles produced by laser pyrolysis
have been studied by Verdaguer et al.(2002) [42]. They reported that
the particle size depends on the oxygen content of the gas phase and is
independent of the laser conditions, and suggested that the amount of
oxygen be usedto optimize the size and crystallinity of the particles.
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also used. Recently, Park et al. [38b]deposited magnetite thin films
using Fe(II) dihydride complexes HyFe[P(CH3);]4 at 300 °C inoxygen
bydirect growth ofmagnetite has been achieved by a low-pressure
CVDusing metal-organic ferric dipivaloylmethanateas a precursor.
Upon oxidation, these films were converted to maghemite .Another
MOCVD reaction uses microwave plasma to decompose either iron
cyclopentadienyl in an oxygen atmosphere at 300-500 °C and 1-20
Tor pressure.

Reactor

Reactant gas /

& hydrogen

|_— Induction coil

——

Substrate

{ opogo

Cryogenic trap

— -

Vacuaam

Pump

Effluent
neutralizer

Fig. 2.10. Schematic diagram of a CVD apparatus, Adapted from ref [39]

Laser pyrolysis of organometallic precursorsbased on
resonantinteraction between laser photons and gaseous species,
reactant or sensitizer.Either of these cnergy transfer agents tha is
excited by absorption of CO; laser radiation and transfers the absorbed
energy to the reactants by collision [40]. The method involves heating
a flowing mixture of gases with a continuous wave CO; laser to
initiate and sustain a chemicalreaction until a desired concentration of
nuclei is reached in the reaction, which leads to
homogencousnucleation of particles. A schematic representation of a
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method plays a key role in determining theparticle size and shape, size
distribution, surface chemistry and therefore the applications of
thematerial. In addition, the preparation method also determines the
degree of structuraldefects or impurities present in the particles, and
the distribution of such defects. Manysynthetic routes have been
developed to achieve proper control of particle size,
polydispersity,shape, crystallinity, and the magnetic properties. Some
of thesemethods are described in the following sections.

METHODS OF PREPARATION

Gas phase method of preparation of metal oxide nanoparticles

These methods of preparations of nanomaterials depend on thermal
decomposition (pyrolysis),reduction, hydrolysis, disproportionation
reactions, oxidation/reduction, and other reactions to precipitate
solidnanomaterials from the gas phase form. Chemical Vapor
Deposition (CVD) process, allows for a carriergas stream with
precursors to be delivered continuously by a gas delivery system to a
reactionchamber under vacuum at high temperature,above 900 °C.This
type of reaction takes place in the heated reaction chamber and the
precursors combine to form nanoparticles. Growth and agglomeration
of the nanoparticles are mitigated through rapid expansionof the two-
phase gas stream at the outlet of the reaction chamber (Fig.2.10). A
follow-up heattreatment of the synthesized nanopowders in various
high-purity gas streams allows for compositionaland structural
modifications, including nanoparticle crystallization, and
transformation to a desirable size, composition, and morphology
[36].This process employed to deposit iron oxide through the reaction
of iron halide, such as iron trichloride, with water, heated to 800-1000
°C. The success of this method depends on control ofconcentrations of
precursor in the carrier gas, as well as rapid expansion and quenching
of thenucleated clusters or nanoparticles as they exit from the reactor
[37]. The use of organometallics as precursors in the MOCVD
process, allows reactions to take place at lower temperature range
300-800 °C and at pressure varying from less than ltorr to
ambientconditions. Iron oxide thin films have been producedvia
reaction ofthermal decomposition ofacetylacetonate at 400-500 °C,
and iron trifluoro-acetylacetonate at 300 °C in oxygen(Singh et al
.2008) [38a]. Precursors include tris(2,2,6,6-tetramethyl-3,5-
heptadionato) Fe(IIl) and tris-t-butyl-3-oxo-butanoato Fe(Ill) were
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external magnetic field. Wang andco-workershave developed
extremely sensitive magnetic microarrays using ferromagneticsensors
to detect binding of target DNA and proteins [31].

Magnetic nanoparticles have been used in vivo as magnetic
resonance imaging (MRI)contrast agents for molecular and cell
imaging. Superparamagneticmagnetite is used as the core in these
agents which are used to differentiate between healthyand unhealthy
tissues and cells. The superparamagnetic nanoparticles are coated with
a polysaccharidiclayer for colloidal stability and better sensitivity. In
vivo MRI cell tracking has been successfullyperformed by Song and
co-workers[32]. Magnetic nanoparticles with a polymer coating have
beenused in cell separation, protein purification, environment and
foodanalyses, organic and biochemical syntheses, industrial water
treatmentandbiosciences. Encapsulation of magnetic nanoparticles
with organic polymers isused to enhance their chemical stability,
dispersability and functionality [33].

Another important application of magnetic nanoparticles is
hyperthermia in cancer therapy. Superparamagneticmagnetic
nanoparticles when exposed to an alternating magnetic field can be
used to heat tumor cells to 41-45 °C, where tissue damage of normal
tissue is reversible whilethe tumor cells are irreversibly damaged, a
process constitutes a giant step in irradiating cancerous cells.

Magnetite is used industrially as catalysts for a number
importantreactions, including the synthesis of NHj3; (the Haber
process), the hightemperature water gas shift reaction, and the
desulfurization of natural gas[34]. Other reactionsinclude the
dehydrogenation of ethyl benzene to styrene, the Fisher-Tropsch
synthesis forhydrocarbons, the oxidation of alcohols, and the large
scale manufacture of butadiene.

Magnetite is semiconductors and can catalyze oxidation/reduction
reactions. Iron oxides can be used as acid/base catalystsand to catalyze
the degradation of acrylnitrile-butadiene-styrene copolymerinto fuel
oil. Magnetic iron oxide is commonly used in synthetic pigments in
paints,ceramics, and porcelain. Pigments made from magnetite are
alsoused in magnetic ink character recognition devices, and
superparamagnetic magnetite particlesare used in metallography for
detecting flaws in engines[35].

As noted above, many of the useful attributes of iron oxides depend
on the preparationmethod for the nanomaterials. The preparation
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high coercivity and high remanence, and they should be
uniformlysmall, and resistant to corrosion, friction, and temperature
changes [27] .

Magnetite used in  ferro-fluids was  proposed to
optimizeperformance seals inspace technology applications. Ferro-
fluids is composed superparamagnetic nanoparticles dispersedin
aqueous or organic solvents.This type of fluid has net magnetic
moment when subjected applied field. An external field is therefore
able to trap the fluid ina specific location to become a seal. Ferro-
fluids exhibits properties such as magnetic fielddependent optical
anisotropy proved to be useful in optical switches, and tunable
diffractiongratings. They are usuallyused in sealing computer disk
units, and in vibrating environmentsin place of regular seals. Ferro-
fluids are alsousein NMR probes for receiving and transmitting coils,
they have also been suggested for use in eye surgery to repair
damagedretinas. Ferro-fluids are shown to have a high degree of
colloidal stability in a magnetic field gradient. One of the keys to
improving their performance in these applications is to make
theparticles smaller and more uniform, which requires an optimum
method of preparation.

The application of magnetite nanoparticles received
significantinterest in last decade specially in magnetic resonance
imaging contrast agents, and targeted drug deliveryvehicles, as well as
in magnetic hyperthermia. These applicationsdemand particles that
exhibit superparamagnetic property at room temperature.
Magnetization is controlled to desired levels as excess magnetization
sometimes lead to agglomeration of these nanoparticles, and this could
lead to blockage of blood vessels. In addition, applications inbiology
and medical diagnosis require stable magnetic nanoparticles in water
at neutral pH andphysiological conditions. The colloidal stability of
magnetic fluids depends on thesize of particles, which should be
sufficiently small to minimize precipitation due togravitation forces,
and on the charge and surface chemistry. Magnetite is the most
commonly employed materials for biomedical
applications[30].Focused attention on the use ofMagnetite in
biomedical applications due totheir biocompatibility and lower toxic
effect in the human body. A major area ofapplications has been in the
field of bio-assays where the magnetic properties have been
exploitedin vitro to manipulate magnetite nanoparticles with an
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Ordered arrangement of magnetic moments decrease with
increasing temperature dueto thermal fluctuations of the individual
moments. Beyond the Neel or Curie temperature, thematerial in this
case becomes disoriented and loses its net magnetization. The
transition temperature is known asthe Curie temperature 7 for
ferromagnetic substances, and the Neeltemperature 7 for
antiferromagnetic substances. Superparamagnetic particles are
usuallyordered below a blocking temperature, Is.Magnetite is
ferrimagnetic at room temperature and has a Curie temperature of 850
K.Magnetite particles smaller in size than 6 nm are superparamagnetic
at room temperature, althoughtheir magnetic properties depend
strongly on the methods of preparation used in their synthesis .

Tartajand co-workers.,reported that the magnetic properties of
Nano sized magnetite depending strongly on changes in the crystal
morphology[29]. The crystal morphology has coercivityfactor in the
order of: spheres < cubes <octahedra with increasing the number
ofmagnetic axes along this series of shapes. Magnetite particles with
coercivities ranging from2.4 to 20 kA/m have been produced by
controlling theirsynthetic conditions.

Surface effects influence the magnetic properties of iron oxide
nanoparticles. As a result, iron oxide nanoparticles net magnetization
decreases at a fast rate with increasingtemperature higher than that of
the corresponding bulk material because a large number of the
atomsnear the surface where the exchange field is low. Modifications
of the surface bychemical treatments enhances the coercivity of oxide
nanoparticles. This is due to the dependence on size and surface
treatment, andnanostructuring of magneticmaterials through the
method of preparation can be used to improve magnetic properties,
this will be discussed below.

Applications of Fe;O4

The magnetic properties of iron oxides have been used in a wide
range of applicationsincluding, catalysts, magnetic seals and inks,
magnetic recording media, and ferro-fluids , in addition to contrast
agents for magnetic resonance imaging (MRI)and therapeutic agents
for cancer treatment. These applications require nanomaterials of
specific sizes,shapes, surface characteristics, and magnetic properties.

Usage in data storage applications, the particles must have a stable,
switchable magnetic state thatis unaffected by temperature variations.
For high performance in recording, theparticles should exhibit both
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Fig. 2.8. Magnetic domains in a bulk material.

Whenever an external applied magnetic field of H is introduced to
a ferromagnetic materials of magnetic strengthM, the magnetization
curve obtained, Fig. 2.9showing that M increases with H until a
saturation value Ms is reached. The magnetization curve displays a
hysteresis loop, becauseall domains do not stabilize to the original
state of orientations when H is decreased after the
saturationmagnetization value is attained. Consequently, when H
returns back to zero, there is a remnant magnetizationMg which can
only be removed by having a coercive fieldHcapplied in the opposite
direction to the initially applied field.A single domain magnetic
material does not show similar loop and is said tobe
superparamagnetic. Iron oxide nanoparticles of size smaller than about
20 nm often displaysuperparamagnetic behavior at room temperature a
character usually demanded in nanoparticle materials.
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Bulky ferromagnetic material, in whichthe magnetization M is the
vector sum of all the magneticmoments of all the atoms per unit
volume of the material. The magnitude of M isgenerally less than its
value when all atomic moments are totally aligned, because the
bulkmaterial consists of domains, with each domain is having its own
magnetization vectorresulting from the alignment of atomic magnetic
moments within the domain(Fig. 2.8). The magnetizationvectors of all
the domains in the material may not be aligned, and this leads to a
decrease in theoverall magnetization (Fig. 2.8). During the length
scale of the material becomes small, the number of domains decrease
until there is a single domain at which the characteristic size ofthe
material is below some critical size d¢[27].

Ferromagnetism

!
Antiferromagnetism

Paramagnetism

Fernimagnetism

Fig. 2.7 Alignment of individual atomic magnetic moments in
different types of materials. Adapted from ref [27]
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Table 2.3 Physical and magnetic properties of iron oxides

Property Oxide (Magnetite)
Molecular formula Fe;04
Density(g/cm3) 5.18
Melting point (°C) 1583
Hardness 5.5
Type of magnetism Ferromagnetic
Curie temperature (K 850
MS at 300 K (A-m2/kg) 92-100
Standard free _1012.6
Crystallographic Cubic
Structural type Inverse spinel
Space group Fd3m
Lattice parameter(nm) a=0.8396

It is well known fact that iron atom has a strong magnetic moment
as a result of four unpaired electrons in its 3dorbitals. Formation of
crystals of iron atomsis due todifferent magnetic states asshown in
Fig. 2.7.The paramagnetic state, usually arise paired electrons in its 3d
orbitals of the individual atomic magnetic moments randomly aligned
with respect to each other, so the crystal has a zero net magnetic
moment. However, ifthis crystal is exposed to an external magnetic
field, some of these moments align, and thecrystal will attain a small
net magnetic moment. Ferromagnetic crystal, all the
individualmoments are aligned without an external field effect.
Theferromagnetic crystal, however has a net magnetic moment result
from two types of atoms with moments of different magnetic strengths
are arranged antiparallel (Fig.2.7). When antiparallel magnetic
moments are similar in  magnitude, the crystal is known as
antiferromagnetic and possesses net magneticmoment of zero.
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4. Reduction of Fe,O3 with CO:
3Fe;0; + CO — 2Fe304 + CO,

Production of nano-particles can be done chemically by
mixingsalts of Fe and Fe™ and followed by addition of alkali to
precipitate Fe3Osincolloidal form. Control of the conditions of the
reaction are important to the determination of the particle size desired
.Magnetite exhibits a cubic inverse spinel structure in which oxygen
forming a face centered cubic closed packing structure (Fig 2.6).
With, the tetrahedral sites are occuzpied by Fe’* and octahedral sites
are occupied by both Fe’" and Fe** ions.Maghemite and Magnetite
minerals are different structurally from each other.  In Magnetite
mineral most of the iron ions are trivalent (Fe*") accompanied by the
presence of cationic vacancies within the octahedral sites.
Maghemitemineral exhibits a cubic unit cell, each cell contains 32 O
jons, 21 1/3 Fe*' ions and 2 1/3 vacancies. The iron ions are
distributed randomlv aver the 8 tetrahedral and 16 octahedral sites

» : ocet ¥Fe
>z tetns X«
- -

Fig. 2.6. Crystal structures of magnetite, Adapted from ref [27]

Fe;0;, is ferromagnetic with a phase transition at 120K, the so-
called Verwey transition, in which there is a discontinuity in the
structure, conductivity and magnetic properties. This effect has been
extensively investigated witha number of explanations were
proposed, however it is not fully clear. Fe;Osexhibits electrical
conductingproperty with conductivity significantly higher (x 10°) than
that of Fe,Os, this is due to electron exchange between theFe™ and
Fe™ centers.Physical and magnetic propertics for Magnetite are
summarized in Table 2.3.
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nanoparticlesand describes these methods of preparation allowing
control of the size, morphology,and surface treatment.
Thesenanoparticles can be preparedby different methods such as Gas
, liquid, two-phase methods , Sol-gel methods , High pressure
hydrothermal methods and Co-precipitation Method

Introduction

Iron(IlT)oxide Fe3Osa ferromagneticmetal oxideis one of several
iron oxides and a member of the spinel structural group (of inverse
type)[25,26]. The systematic name is iron (II, IIT) oxide. Also known
as magnetite mineral whose chemical formulacan be written as
FeOrFe,;03, a composition of wustite (FeO) and hematite (Fe,Os3).
This formulareflects the different oxidation states of the iron in the
spinel inverse type structure.

The dimensions of iron oxide nanoparticles are generally
described by its diameters that are between 1 and 1000 nanometers.
The forms magnetite (Fe;O4) and its oxidized form Maghemite (Fe,Os
) are synthesized , well characterized, and attracted a number of
research groups due to their magnetic properties and potential for use
in many technical applied sciences. These mineral do not pose any
toxicity threats and environment friendly type of oxides with respect
to other transition metal oxides,which are highly magnetic materials,
known to be toxic and easilyoxidized.

Row quality Fe;Os, usually called synthetic magnetite, can be
prepared using by processing industrial wastes, and scrap iron or
solutions containing iron salts (by-products of industrial processes
such as the acid treatmentof steel, through the following steps:

1. Oxidation of Fe metal by the Lucas process. Treatment of
nitrobenzene with iron metal in presence of iron chloride, FeCl,
as a catalystto form in Fe;04
CsHsNO; + 9Fe + 2H,0 — CgHsNH; + Fe304

2. Oxidation of Fe** compounds, to precipitate iron(Il) salts as
hydroxides followed by oxidation by aeration and the oxide
produced determined by careful control of the pH.

3. Reduction of Fe;O3; with hydrogen [28]:

3Fe, 05 + Hy; — 2Fe304 +H,O
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Abstract
Metal Oxide Nanoparticles are of interest in modern research
and applications. Fe;Osnanoparticles have interesting properties that
can be manipulated in a various applications,some of these
applications represent an advanced technology to biological and
medical sciences [1-5], drugs and gene mapping [6-9], Detection of
proteins moieties [10],Tumour removal [11,12] bioanalysis of
pathogens [13], Tissue analysis [14],monitoring of DNA
structure[15,16],and Magnetic Resonance Imaging resolution
improvement [18-23] chromatographic separation and purification of
molecules and biological cells [24].The purpose of this review is to
summarize the different methods of preparations ofFe;0;4
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