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Leadership behavior

SD| D | N | A|SA

No Statements 0l @lel el e

The leader always makes decision

L together

) The leader shows many things which can
" | persuade employee desire to work

3 The leader gives an attention for group
" | who are less successful in the work

4 The leader always gives an instruction

clearly
5. |The leader always gives an instruction wise

The leaders always makes work standards
to be applied by employees

The leader always decides many purposes
7. | that must be reached by employees in
working

Employees Performance

SD| D | N| A|SA

No Statements 0Ollel vl e

1 I can finish my work based on the standard
set

2. | I am carefull in finishing that work

3 | I can quickly finish that work
4

| offer creative ideas to problem-solving
at work.

| am included into a group of work who try
to solve problems at work

6. | I finish a work on time.

o

| have a big spirit to work on a new task in
developing a work responsibility.

| have a good desire in working so that can
get maximal result.
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A = Agree
SA = Strongly Agree
Fill up the score in the following statements:

Knowledge Management

SD|D|[N|A]|SA
ORGRICORCORINC)

No Statements

The college administration monitors the
1. | organization's knowledge needs in order
to provide them.

The opinions, experiences, and
2. | experiences that the college goes through
are recorded and saved in databases

The College provides the appropriate
3. | time and atmosphere for the exchange of
knowledge between employees

The college has a flexible administrative
4. | system that facilitates the distribution of
knowledge to workers

The college holds training courses for
5. | employees on how to use knowledge to
achieve specific goals

The college tabulates the raw data and
6. | then converts it into information in order
to support decisions

College employees understand the
7. | importance of knowledge management in
supporting operational activities

College officials have a clear vision of
8 | the strategies and approaches to
implementing knowledge management.
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Questionnaire
DEMOGRAPHIC VARIABLES
INSTRUCTION: Choose the following options which best reflect your
current condition by giving a cross mark (X) on the letter you have
chosen
1. Gender :

a. Male

b. Female

2. Ages:
a. <20 Years Old
b. 20-29 Years Old
c. 30-39 Years Old
d. 40-49 Years Old
e. > 50 Years Old
3. Degree
a. High School
b. Diploma
¢. Under Graduated
d. Post Graduated
4. Working Duration

a.0-5years
b. 6 - 10 years
c. 11— 15 years
d. 16 - 20 years
e. > 20 years
5. Work Unit: ..covviiiiiiniiiiniiiniiinncnnnns

INSTRUCTIONS: Fill the points by giving a check mark (\) in the
option column.

SD = Strongly Disagree
D =Disagree

N = Natural
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7. Recommendations

This study provides empirical evidence on the interaction between various
factors to exert influence on the job performance of employees at Zintan
University. It was found that both factors, knowledge management and
leadership behavior, have a significant and positive impact on job
performance. This study has some limitations, which may be associated with
the generalizability of the results. The study focused only on employees
working at Zintan University. The job performance of employees at other
universities in Libya may be affected differently. Furthermore, this study may
not be completely free from some survey limitations such as non-response
bias and questionnaire completion bias. It is desirable that future research
efforts focus on identifying other economic, social, psychological and cultural
factors that may affect the job performance of university employees.
Moreover, future researchers should exploit the possibilities of conducting
further research on the factors that contribute to better job performance using
mixed methods consisting of qualitative and quantitative research. The study
provides fruitful insights for policy makers in universities to consider the
important factors to enhance and improve the job performance of university
employees.
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well. Although it is not physically visible, it is felt as a force to help the leader
act and work to meet his or her needs. A good leader helps stimulate the
individual's activity and activate his behavior towards a specific goal. This is
done in order to increase the individual's ability to perform his functions well.

Leaders in higher education are considered one of the most important factors
and methods for developing this type of education because of their important
role in influencing employees and communicating their ideas and behavior in
a way that achieves the goals of the university. From the results of the
analysis, it is concluded that satisfaction does not have any significant
negative impact on employee performance.

Hypothesis testing and direct path coefficients between knowledge
management and leadership behavior on employee performance at Zintan
University can be seen from the path plot of the estimation results of partial
least square analysis (SmartPLS4). Independent variables have a significant
effect on the dependent variable if the value of t-statistics is greater than 1.96
(a=5%).

The first hypothesis: The effect of leadership on employee performance states
that the values obtained from the path coefficient between leadership and
employee performance are 0.044. This means that transformationalism has a
positive impact on employee performance, as stronger leaders tend to
improve employee performance.

The second hypothesis: The impact of knowledge management on employee
performance states that the value of the path coefficient between knowledge
management and employee performance is 0.131. This means that knowledge
management has a positive impact on employee performance, which
increases employee motivation, and thus it tends to improve employee
performance. Then the value of t-statistics between employee knowledge
management and employee performance is 1.013 (t-statistic value > 1.96).
This means that knowledge management significantly affects employee
performance.
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significantly impact the employee's performance of Zintan University
employees (P < 0.001); Thus supporting the hypotheses.
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Figure 1. Path coefficients
Table 5. Path coefficient
alua Al | B Standard T- P- Results
deviation | statistic | value
Knowledge Management *%%(0) 283 | 11.025 | 0.000 | Supported
—> Employees
Performance
Leadership B  — *%%(,537 | 9.457 | 0.000 | Supported
Employees Performance

Note: *** Significant at 0.001.
6. Results

The results of the analysis concluded that knowledge management and
leadership behavior have a direct and significant positive impact on job
performance, as stronger leadership tends to improve performance, and the
hypotheses formulated in this study show relatively equal results. Knowledge
management develops a person's inner strength and motivates him to behave
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Variables ltems Factor AVE CR
loadings
Leadership Q8 0.873
Behavior Q9 0.828
Q10 0.842
Q11 0.844
Q2 0.742
Knowledge Qs 0.676 0.387 0.729
Management Q4 0.805
Q5 0.677

5.4 Validity of privacy

Assessing discriminant validity is necessary to ensure that the construct
differs significantly from other constructs empirically. In simple words, a
construct should measure a unique problem or phenomenon ( Sarstedt, 2017,
Sinkovics, 2009 ). A more conservative method is Fornell and Larcker's
(1981) criterion for measuring discriminant validity. The results of the Fornell
and Larcke algorithm from the PLS4 algorithm through average variance
extracted (AVE) and correlation coefficients between constructs are reported
in Table 3. Hence, it ensures discriminant validity.

Table 4. Discriminant validity

Variables Employees Knowledge Leadership B
Performance Management
Employees 0.750
Performance
Knowledge 0.622 0.630
Management
Leadership B 0.720 0.647 0.836

5.5 Path coefficient testing and assumptions

Estimates were obtained using the PLS-SEM method for structural model
relationships. This study applied three significance levels to accept or reject
the hypotheses based on the t-statistic and p-value, as mentioned (; Hair, Hult,
Ringle, and Sarstedt ;2017). Commonly used critical values for two-tailed
tests are 1.65 (significance level = 10%), 1.96 (significance level = 5%), and
2.57 (significance level = 1%). Table 4 shows the path coefficients and their
significance. It appears that knowledge management and leadership behavior
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Table 2. Descriptive statistics of latent variables

Std.
deviation

Knowledge Management 65 3.89 4.12 3.98 1.23809
Leadership Behavior 65 3.68 4.17 3.81 1.18372

Variables n Min Max | Mean

Performance of Employees 65 3.45 4.02 3.75 1.18374
5.3 Convergent validity

Convergent validity is used to determine whether or not an item is valid in
measuring latent variables. The convergent validity of each indicator aims to
measure the latent variable indicated by the size of the factor loading. An
indicator is said to be valid if the loading factor of the indicator is positive
and greater than 0.6. Convergent validity is a critical measure that refers to
the measurement of items; It tests the validity of the constructs. Hair, Hult,
Ringle, and Sarstedt (2017) define convergent validity as “the extent to which
a measure correlates positively with alternative measures of the same
construct.” According to Hair (2017), the most common measures of
convergent validity are the external loadings of the reflective measurement
model and average variance extracted (AVE), also, to establish internal
consistency, composite reliability (CR) should be measured. Table 2 displays
the convergent validity results. It shows CR and AVE values above the
threshold values of 0.70 and 0.50, respectively, except for Q1 and Q6, which
have been deleted as recommended by Hair, Hult, Ringle, and Sarstedt
(2017).

Table 3. Convergent validity

Variables Items Fac_t or AVE CR
loadings
Q12 0.731
Q13 0.742
Employees Q14 0.820 0.563 0.885
Performance Q15 0.745
Q16 0.746
Q17 0.713
Q7 0.788 0.698 0.920
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male and 43.1% were female. This means that the number of male employees
in the administration of Zintan University is greater than the number of female
employees.

Also, the table shows that among the 65 university employee participants who
participate in this study, 43.1% of them are graduates of intermediate
institutes, 40.0% of them have a bachelor’s degree, and the other 13.8% are
graduates of a higher diploma. Moreover, only 3.1% of participants are
neither. The table also shows that out of the total number of participants, 65,
that is 35.4%. Of them, they have been working for 0-5 years and 29.2% of
them have been working for more than 20 years. Moreover, 15.4% of
participants have been working for a period of between 11-15 years, 10.8%
of them have worked for a period of between 6-11 years, while the other 9.2%
have worked for a period of between 16-20 years.

5.2 Descriptive statistics for latent variables

Descriptive analysis presents a frequency distribution intended to describe
respondents’ choices when surveying to gain respondents’ perceptions of
knowledge management, leadership behavior, and performance of
employees. The following discussion explains the index of study variables.
Based on respondents' answers, descriptive statistics for the latent variables
were calculated for means, standard deviations, and minimums. Maximum
grades. Table 1 shows the descriptive statistics for the latent variables.

According to Larson-Hall (2010), a smaller standard deviation is closer to the
mean, and a larger standard deviation is more widespread. The numerical
summary shows that the standard deviations are minimal (between 1.18 and
1.23), indicating low variations in the data. In particular, the average value of
knowledge management was 3.98, and the standard deviation was 1.23, which
indicates the similarity of the study population’s opinion with knowledge
management. Besides, leadership showed a mean value of 3.81 and a standard
deviation of 1.18, which also showed moderate agreement on leadership.
Finally, the performance of employees showed a mean value of 3.75 and a
standard deviation of 1.18, indicating moderate agreement among
respondents.
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profile captured the respondent's demographics, which included age, gender,
marital status, educational level, and work experience.

Table 1 Demographic characteristics of respondents

Frequency Percent
Valid under 20 0 %0.0
20 -29 18 %27.7
0
Age 30 -39 17 %26.2
40 -49 21 %32.3
50 or over 9 %13.8
Total 65 %100
Male 37 %356.9
Gender Female 28 %43.1
Total 65 %100
Did not complete High 28 43.1%
School
Level of High School Graduate 9 13.8%
Education Bachelor’s degree 26 40.0%
Other 2 3.1%
Total 65 100%
Less than 5 years 23 %35.4
6 to 10 years 7 %10.8
Work 11 to 15 years 10 %15.4
Experience 16 to 20 years 6 %9.2
Over 20 years 19 %29.2
Total 65 %100

The table of demographic characteristics of respondents shows that out of 65
participants at Zintan University, 32.3% of them are between 40-49 years old.
The second largest participants by age are those aged 20-29 years, at 27.7%.
Moreover, there are 26.2% of those aged between 30-39 years, and the other
13.8% of respondents are over 50 years old. None of the participants in this
study are less than or equal to 20 years old, as the table shows that out of 65
of Zintan University employees who participated in this study, 56.9% were
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(endogenous model), and determining the fit of the appropriate model to the
conceptual framework that has been built.

5.1 Data and sample collection

In addressing the theoretical framework of the study, the researchers turned
to secondary data sources, which are books, relevant references, periodicals,
research, and previous studies that dealt with the subject of the study. As for
the analytical aspect, the researchers resorted to collecting data through a
questionnaire as the main tool for the study, designed specifically for this
purpose and distributed. (105) employees were distributed among a number
of colleges at the university, and 65 questionnaires were retrieved, i.e., 65%

5.2 Measuring variables

The working definition of a variable is based on the characteristics that are
observed so that they can be determined by the method of data dependence.
According to this research, the working definition describes how the research
variable can be measured through the elements present. The conceptual
definition of the research variable is limited, so it can be interpreted
differently from that indicated in the study (Hair et al., 1998). To limit the
problems in this research, there is a need to provide a working definition for
each variable. An operational definition is used to define and measure
variables by formulating them concisely and clearly so as not to cause
different interpretations.

5. Results
1.5 Personal files of respondents

A total of 105 questionnaires were distributed to Zintan University employees
with the assistance of human resources staff or the head of administration. Of
the 105 questionnaires distributed, 97 were answered. Of the 97
questionnaires returned, 26 questionnaires were removed from the data sets
and 6 questionnaires were identified as outliers. Finally, 65 can only be used
for analysis purposes. This sample size (n = 65) was sufficient and appropriate
for the analysis of this study, as suggested by (Andini et al. 2018; Orkaido
Deyganto 2018). This section describes a summary of the survey participants'
profiles and individual profiles, as summarized in the following table (1). The
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Employees are the persons who are able to achieve the goal of the company.
To develop positive behaviors on how to work in a company, an employee
should be taught on how to accomplish an objective and thus motivation in
case is internal and external good motivation. Motivation is encouragement,
effort and desire existing in an individual which can lead one’s behavior to
do a duty or a good job, while performance is the level of achievement after
conducting a specific task execution. In the context of human resource
development, performance of an employee in a company is required to
achieve his own success and the success of the company as well.

5. Research methodology

This research used a quantitative approach and the method used was an
experimental research survey. The quantitative approach is research that
matches the deductive approach in which common issues are transformed into
specific details so that this research has a theoretical basis. Quantitative
research is divided into two methods: descriptive and explanatory research
methods. Explanatory research is research that aims to analyze the
relationships between variables with other variables or how one variable
affects another variable. (Kotler, et al., 2006).

The researchers used the descriptive analytical method, which attempts to
describe and evaluate the effects of knowledge management and leadership
Behavior in Improving the performance of employees at the University of
Zintan from the point of view of the employees. The descriptive-analytical
method attempts to compare, interpret, and evaluate in the hope of arriving at
meaningful generalizations that increase the stock of knowledge about the
subject. The study population included all employees working at the
University of Zintan so the study was conducted to find out certain qualities
and characteristics identified by the researchers in order to study and extract
them in the conclusion. The study sample consists of 510 employees, and the
sample is considered part of the characteristics and characteristics that
characterize the community, and what was obtained from the sample can be
applied to Study population.

There are some steps to analyzing data using Partial Least Square
(SmartPLS4): They are forming the conceptual framework, estimating the
measurement model (exogenous model), estimating the structural model
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achieved by the organization because motivation, commitment and
employees’ abilities can be enhanced and performance of organization can
also be positively affected by these types of practices (Huselid, 1995).

4.3 Performance of Employees

The performance was the appearance of the work of employees both in
quantity and quality aspect. Performance can be either an individual work and
group performance (Ilyas, 1993). With good leadership behavior, a leader will
be well likened by his employees and thus it will increase employee
performance and vice versa. If the leadership behavior of superiors is not liked
by subordinates or employees it will result in a decrease of performance of
employees. Research conducted by Saleh (2006) states that the leadership
affect the performance of employees in an organization.

Every employee has the psychological factors that indicate individual
interests to the forefront of his choice, complacency and his decision in taking
a part in a responsible working activity (Robbins (2003). Motivation is a
factor that moves people to act, as the psychological factors can grow due to
the demands of the fulfillment of the requirement (Robbins (2003). The
higher the level of fulfillment will foster a strong motivation in working, that
the relation between motivation of working with performance can be
predicted. According to Robbins (2003), motivation affects the performance
of the employees, because if employees are motivated in their work, then they
will work happily and excitedly and thus produce good performance.

Working performance is defined as the outcomes of the employees work and
objectives which are aligned with the organizational goals and objectives
which require the employees to work effectively and efficiently. Motivation
and work performance of the employees are measured using different
techniques of performance appraisal system. Currently there more and more
studies conducted to measure the performance by reactions of user to
performance appraisal (Jawahar, 2007). The reactions are approximately
always appropriate and adverse reactions can be very difficult which is
carefully constructed as the system of appraisal (Murphy and Cleveland,
1995).



AN ,

zale. ) The Fifth Issue - September 2023
organizational levels (Dansereau et al., 1984; Yammarino et al., 2005). Wang
et al. (2010) examined the relationship between organizational performance
and leadership styles. 246 questionnaires (valid) were reviewed, which were
sent to the operators, executors and owners of corporations. Results found
that organizational performance is significantly contributed by interaction of
styles of leadership and positively correlated to vision providing and
charismatic style of leadership.

(Aqili, 2009) All organizations are keen to carry out their various work and
activities with a high level of efficiency and effectiveness. The employee who
is subject to job performance evaluation is one of the most important basic
variables affecting this efficiency, and the job performance evaluation process
for employees is an important and complex process, and is one of the most
important administrative processes whose impact goes beyond the scope of
the individuals subject to evaluation to include all the work of the
organization.

Leaders who want to encourage the heart must model the behaviors described
within the first six essentials. Setting the example for encouraging the heart
begins with giving oneself permission to do so (Kouzes & Posner, 1999).
Kouzes and Posner (2003) included seven essential components in describing
encourage the heart: set clear standards, expect the best, pay attention,
personalize recognition, tell the story, celebrate together, and set the example.

Leadership behavior theory has traditionally included two dimensions
derived from factor analysis. These two dimensions are relation- and
structure-orientation (Arvonen, 2002; Yukl, 2006). Administration of human
resources means short optimal use of the human component expected over
the efficiency, capabilities and expertise of this human element. The
foundation aims to make better quality in each individual of the organization
through the management of human resources. These foundations start from
planning, testing, training, giving incentives, evaluating, and all things related
to the human resources (Flippo 1984).

Role of leader in an organization is critically linked with performance of
organization. Organizations can be more effective and flexible when
significant investments are made by organization on employees and optimal
fit level between information, work, technology, and people should be
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tasks. While examining, study empirically proved that all hypothesis are
correct. Li-Fei et al. (2010) conducted study to investigate the behavioral
effects of leadership on the performance of University of Research through
developing a research model. In this study, organizational performance
includes teaching performance, research performance and satisfaction of
teachers, and leadership behavior includes development and concerned
leadership behavior, and three dimensions of structure. New faculty of
Research University was sample of this study and self-perceived data was
used to test the hypothesis of the study.

These foundations start with planning, testing, training, incentives,
evaluation, and everything related to the human element (Hassouna, 2008) .
Al-Taweel, 2001 There is no doubt that there is a reciprocal effect between
human behavior and organizational behavior. The individual's performance is
the outcome of his ability to perform work and his desire for it. Therefore,
interest has increased in the recent period in the study of behavioral sciences
(psychology, sociology and anthropology) because of the contributions it
provides to help contemporary management understand behavior Individual
and collective human rights, and on formulating policies and identifying tools
that can influence this behavior and direct it towards achieving organizational
goals efficiently and effectively. Therefore, management has become a
human process based on the interaction between individuals and the
organization in which they work, where management must not neglect the
human aspect in its plans and decisions. And that the institutional system,
with its management, inputs and operations, constitutes a major axis that is
moving towards the better and building the human being who is able to deal
with the small village and the scientific development in which we live, as
workers in all fields and various institutions and social systems are all outputs
of this system, and they reflect and embody in practice the extent of the
success or failure of its outputs.

Leadership works best when there is a match between the identity level of
followers and the focus of leaders, as people of similar behavior tend to be
attracted to each other (Lord & Brown, 2001). Leadership is vital and leaders
have multiple responsibilities in organization because leadership is
incorporated with different hierarchical levels like individuals, units and
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study was to clarify the difference between actual results and planned result,
which are discussed at first levels of management. Whereas, Lowe et al.
(1996) conducted study while examining transformational leadership and
transactional leadership at different level of the organization. Study analyzed
that transformational leader-ship exists at lower level and transactional
leader-ship exists at higher level. behavior is attached with acting friendly,
helpful, patient, looking out, and listening innovative employee’s interests. In
support for innovation leadership behavior employees are motivated and
encouraged to do work and good relationships are established among leaders
and employees.

Zainal Ariffin, et al. (2012), showed that leadership behavior has positive
relationship on academic performance in Iragi HEIs. Then, Veronica Celattia
Tandoh (2011), their study also identified the leadership behaviours exhibited
by managers in Guinness Ghana Breweries Limited (GGBL) in enhancing
employee performance and specific behaviors affecting the performance of
the employee. It was observed that strong correlation existed between a job-
centred leadership behaviour exhibited by leaders in Guinness Ghana
Breweries Limited and employee performance. The job-centred leadership
behaviour had significant positive effective on performance and hence
productivity. It meant that the managers put big concern about getting results
and only motivated employees to give their best in order to increase
productivity. People-centred and democratic behaviours were very
insignificant and a few negative correlations suggested a decrease in
performance by employees, probably due to management acting with strict
internal rules to achieve results. It was recommended to have a balanced
leadership to equally reflect much interest in people to enhance employee
performance for a competitive advantage.

Boerner et al. (2007) conducted study to examine the impact of
transformational leadership behavior on follower’s innovation and
performance. 91 German companies were targeted from which 91 leaders
were taken as sample. Study was hypothesized in such a manner that
follower’s behavior enhances due to transformational leadership through
stimulating the behavior of organizational citizenship; whereas, follower’s
innovation enhances through promoting controversial issues regarding their
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structure that allows the integration of employees and departments of an
organization (Andrews and Kacmar, 2001; Pandey and Duta, 2013;
Wilkinson and Young, 2006).

Considering that knowledge is in the tacit and explicit form (Nelson and
Winter, 1982), the KM process becomes more complex than the use of IT.
The explicit or codified portion of the knowledge can be stored in repositories
and use IT as a tool to support storage and dissemination. Tacit knowledge,
in turn, depends on an organizational architecture, including organizational
structure and culture, which stimulates the interaction and cooperation
between individuals (Lytras and Pouloudi, 2006). In this context, this article
aims to analyze the organizational characteristics that enable organizations to
effectively manage their knowledge, resulting in a sustainable competitive
advantage.

4.2 Leadership Behavior

Leadership works best when there is a match between the identity level of
followers and the focus of leaders, as people of similar behavior tend to be
attracted to each other (Lord & Brown, 2001). Muhlis Mallajareng (2014), in
their study examined: influence of leadership and work capability to
motivation, behavior and performance of employee, influence of motivation,
work behavior to employee performance, leadership influence, work
capability indirectly to employee performance through motivation and work
behavior. The result of the research showed that: leadership had positive and
significant direct influence to the motivation and work behavior, but its
direction was negative and insignificant to the employee performance, work
capability had positive and significant direct influence through motivation,
work behavior and employee performance, motivation had positive and
insignificant influence to the employee performance while work behavior had
positive and significant direct influence to employee performance, leadership
had positive and significant indirect influence to employee performance
through motivation and work behavior, and work capability had positive and
significant indirect influence to the employee performance through
motivation and work behavior.

Bass (1998) analyzed United States (US) managers and New Zealand
managers that adopted transactional leadership. The basic purpose of this
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the basis on which knowledge lies, and it is this knowledge that gives privacy
to the organization. As it has been defined and categorized into several
classifications, since knowledge is not one homogeneous and stereotypical
type, and since it does not have a specific form, and cannot all be placed in
one framework, and in order to achieve effective knowledge management in
the organization, it is necessary to classify knowledge in it to improve its use
or identify The knowledge gap in it or the development of mechanisms and
processes to transform it into explicit knowledge that is measurable and
embodied in the form of products and services.

In  Al-Qaryouti’s study (2005) entitled: Organizational Knowledge
Management: Concept, Methods and Strategies, the successive construction
of knowledge management strategies in business organizations was
highlighted, starting with the stage of knowledge generation and employment
in developing and improving goods and services, then creating a learning
environment within the organization through which education and training
opportunities are achieved. Exchanging experiences, developing a culture of
change for employees, employing knowledge to achieve excellence and
superiority over competitors, and finally measuring the organization's
intangible assets and adding them to the organization's assets. The study
concluded by linking the organization's ability to build knowledge
management strategies to the availability of an atmosphere that facilitates and
encourages innovation processes.

As knowledge is recognized as the primary organizational resource of the 21
century, which is able to bring sustainable competitive advantage in the long
term, several studies have focused on knowledge management (KM). Authors
such as Davenport et al. (1998) showed, at the end of the 20th century, that
several organizations around the world introduced initiatives for the KM
based, typically, on information technology (IT), which promotes a broad
dissemination and access to knowledge by individuals in the organization.

However, the focus of several studies dealing with KM has moved to the
study of organizational aspects, emphasizing the role of employee
development (Gonzalez and Martins, 2014; Quigley et al., 2007; Cross and
Sproull, 2004), an organizational culture that fosters knowledge sharing
(Davenport and Prusak, 1998; Terziovski, 2003) and an organizational
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transformational leadership and organizational performance after controlling
for the effects of transactional leadership.

Tseng (2014) shows that knowledge management capabilities (KMC)
has a positive influence on corporate performance, while SRM is the partial
intervening variable between KMC and corporate performance.

In order to achieve the desired goal of adopting the knowledge
management approach in institutions, the role of the organization’s
management should focus on the optimal application of this approach by
employing it towards achieving the strategic and operational goals of the
institutions, supporting the various capabilities of the institution and the skills
of its cadres, and achieving development, improvement and sustainability of
these capabilities and skills. The management of the organization should rely
on directing knowledge management processes towards achieving and
institutionalizing knowledge, and it must focus on implementing a knowledge
strategy that ensures the effectiveness of knowledge management processes
in all units of the organization in an integrated manner.

Krasna and Al-Khalili (2009) conducted a study entitled "The
Components of Knowledge Management. An Analytical Study in the
Jordanian Ministry of Education”, which aimed to identify the reality of the
Ministry of Education in Jordan's practice of knowledge management
activities, and to clarify the importance of knowledge management as a
contemporary administrative concept that helps the Ministry of Education to
advance. To achieve the objectives of the study, a questionnaire was designed
and distributed to a sample of 106 individuals. The study concluded a set of
results, the most important of which are: The degree of practice of most of
the knowledge management activities was high, except for the activities of
knowledge storage, dissemination, exchange and refinement, which showed
that the degree of their practice is medium. Knowledge auditing, knowledge
application, dissemination and exchange, development, and the formation of
practicing community groups.

In the study of Miqdadi and Abu Zaid (2009) entitled: “The Role of
Satisfaction with Communication in Activating Knowledge Management
Processes from the Side of Knowledge Creation on Organizational
Performance,” it was found that the knowledge management infrastructure is
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The importance of knowledge as a strategic source of competitive
advantage (Appelbaum and Gallagher, 2000) has been steadily growing over
the past two decades.

Liao and Wu (2009) find the influence of the firm’s knowledge management
to organizational performance is significant. Then the positive influence of
knowledge management to organizational learning is also supported by their
findings. While they have expected to find a positive relationship between the
firm’s organizational learning and its organizational performance.

Furthermore, a study conducted by Fattahiyan et al. (2013) presents
that some knowledge resources (e.g. organizational structure, knowledge
application) are directly related to organizational performance, while others
(e.g. technology, knowledge conversion), though important preconditions for
knowledge management, are not directly related to organizational
performance.

Moreover, Rong Du et al. (2007) finds that there are contingent factors
influencing the relationship between knowledge sharing and performance.
First, integration of activities is the most important factor, which mediates the
knowledge sharing-performance relationship. Second, structure of
organization is another important contingency, which moderates the
relationship between knowledge sharing and performance. Third,
characteristic of top management team is a contingent factor that interacts
with knowledge sharing. While, environmental munificence depends on
knowledge sharing when influencing performance.

It should be noted that there is a difference between information
management and knowledge management, as there is a difference between
information and knowledge. Information is data that is organized and
arranged to meet specific needs. Knowledge is what people understand from
information and how they can use it.

Birasnav (2013) indicates that transformational leadership has strong
and positive effects on KM process and organizational performance after
controlling for the effects of transactional leadership. Further, knowledge
management process partially mediates the relationship between
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Asogwa, B. E. (2012) As human knowledge, skills, and intelligence
are tacit and individually centered, they are not easily captured and processed
for the benefit of the organization. This can be a challenge for management
in some cases. Knowledge management is a core field of society based on
information and knowledge resources, and the library has emerged as a
significant part of this field.

Huang, K. (2014) Libraries are widely recognized as knowledgebased
organizations that primarily focus on collecting, processing and distributing
knowledge and information services for different stakeholders.

This means that knowledge is considered their primary resource, and
thus, improving KM practice and enabling knowledge are a challenge in
libraries Srinivas, S. A. a. S. (2016).

Knowledge sharing is vital to the success of knowledge management
practices in all organizations including universities. Effective knowledge
sharing is essential for the organization to give benefit in the form of
knowledge transferred to its employees. In managing the valuable knowledge
asset, organizations always seek help from technology to build sophisticated
database to capture and store knowledge. This study investigated the role of
knowledge management in and addressed its relationship with performance
improvement. The results revealed that that there is positive correlation
between Capture based KM, Learning based KM and organizational
performance. (V. Rama Devil*, Mrs. P. Lakshmi Narayanamma. 2014).

Knowledge management is gaining increasing importance in light of the
great difficulties faced by organizations, and this importance increases in light
of the increasing importance of knowledge goals that knowledge management
focuses on achieving, leading to enhancing levels of productivity, efficiency
and effectiveness in organizations.

Knowledge management is one of the pillars of contemporary intellectual
developments, as its role has increased in achieving competitive advantage in
the field of business organizations, and this has been crystallized in the
emergence of new jobs in the organizational structures of some of these
organizations, especially the major ones, and these jobs reflect the
responsibilities of knowledge management.
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Luthans (1995) in his book about “Organizational Behavior, 5th edition *
said the significance of organizational motivation does not consist of its close
relationship to the fundamental questions of organizational efficiency and
responsiveness alone, but also of its relevance to how organizations are
structured. As this latter consideration may affect such concepts as human
dignity, freedom, respect, brotherhood, and justice. This is said that
organizational structures are not morally or spiritually neutral though much
as these values have moral and spiritual roots (Luthans, 1995). Organizational
structures are found on certain underlying assumptions about human nature
and motivation that underpin several principal organization models.

2. Research Problem

The main problem of the research is how to enhance the employee
performance at the Zintan University. The end of the last century witnessed
great interest in the subject of knowledge management and its impact on
organizations, which began to consider it as one of their most important main
assets and a direct reason for their success in an environment characterized
by high competitiveness and continuous change, which necessitates the
application of knowledge management because of its importance in achieving
outstanding performance.

3. Research Questions

1- Is there a positive relationship between knowledge management and job
performance at Zintan University?

2- s there a positive relationship between leadership behavior and job
performance at Zintan University?

4. Review of Related Literature and Conceptual Model
4.1 Knowledge Management

(Gloet, M., & Terziovski, M. 2004) Knowledge Management (KM)
has become a critical element in today’s highly competitive, uncertain, and
rapidly changing business environment. KM is the process of accessing
experience, knowledge, and expertise that produces new skills, enables work
performance, encourages innovation and creates customer value.
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The individual's performance and efficiency depend on two basic
elements: the ability to work and the desire for it. The ability to work is
represented by the skills, knowledge and capabilities that the individual
possesses, which he acquires through learning and training. The desire to
work is represented by the incentives that push his behavior in the direction
that achieves the goals of the organization (Raslan, 1987).

The topics of organizational loyalty are closely related to the
psychological psychology of individuals, as it is considered one of the most
important factors that can be considered as positive indicators, and it serves
as a measure of the effectiveness of individuals’ performance. The morale of
the individuals who work in it and their organizational loyalty to achieve the
goals of the organization, as there is a direct relationship between the morale
and the productivity of the organization. The higher the morale of the
employees of the organization, the greater their productivity (Al-Humaidhi,
Abdulaziz bin Muhammad, 2007).

Therefore, the need of institutions for individuals with organizational
loyalty has become important in order to achieve its goals with high efficiency
and effectiveness. Loyalty is not reflected on the performance within the
organization only, but also on the external audience. Therefore,
organizational loyalty must be measured to identify strengths and weaknesses
so that strengths can be taken advantage of and work to address weaknesses
in order to reach satisfactory productivity at work and work to invest and
photograph them and achieve the goals and vision of the institution (Al-Ketbi,
2007).

A well-managed organization appreciates the average worker as the root
source of quality and productivity gains (Flippo 1984). Such organizations
donot consider capital investment, but employees, as the fundamental source
of their improvement. The organization is considered to be effective to the
extent that it can achieve its objectives. Effective organization will make sure
that there is a spirit of cooperation and the spirit of commitment and
satisfaction within their sphere of influence. In order to make employees feel
satisfied and committed to their jobs in academic and research libraries, for
example, there is a need for strong and effective motivation atthe various
levels, departments, and sections of the library (Flippo 1984).
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1. INTRODUCTION

Knowledge management is one of the modern administrative topics that
have developed the literature related to it quantitatively and qualitatively. The
previous years witnessed great interest on the part of organizations towards
adopting the concept of knowledge management. These organizations have
contributed to laying the foundations for knowledge management, and the
focus has been on technological, social, economic, psychological,
organizational and other aspects.

The knowledge society is characterized by the fact that the main resource
in it is knowledge and not capital, raw materials and other production
elements.

(Al-Salami 1998) Said The definition of knowledge management varies
according to the different approaches to the concept, as well as according to
the specializations and backgrounds of researchers and writers in the field of
this concept. This difference is also due to the breadth of the concept and its
dynamism or the rapid changes that enter it.

As for the difference between information management and knowledge
management, despite their similarities, information management deals with
things (data or information). As for knowledge management, it deals with
people.

Human resource management is one of the most important functions of
management because it focuses on the human element, which is considered
the most valuable resource in the management and the most influential in
productivity at all. Make the most of everyone in the organization through
human resource management.

The human element is considered one of the basic and supportive
elements on which the success of the organization depends in achieving its
goals. Modern equipment, ingenious plans and sound administrative
organizations do not work unless there is a human element capable of working
and willing to work, hence the importance and role of a good administrator
that pushes the cards of workers and activates them and motivates them to
work.
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The Importance of Knowledge Management and Leadership
Behavior in Improve The Performance of Employees (Case
study in Zintan University)
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Abstract

This study was conducted at Zintan University and aims to determine whether
there is a direct impact of knowledge management on employee performance.
In addition to determining whether there is a direct impact of leadership
behavior on the performance of individuals. In this study, data were collected
using a Likert scale questionnaire, and then distributed to 65 employees at
Zintan University. To answer the objective of this study, the analysis method
used in partial least squares (SmartPLS4) was used. The results of the analysis
in this study indicate that knowledge management has a positive and
significant impact on employee performance. Later in this study, it was found
that the leadership behavior variable has a significant impact on employee
performance.
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Third, the ratio of slag to glass powder to fly ash is crucial throughout the alkali
activation process.

Fourth, the findings suggest that steam curing at 85 °C for 12 hours is sufficient
in this instance.

Fifth, the 24-hour cured flexural strength was greater than the 6-hour and 12-hour
cured strengths under steam curing conditions at 85 °C.

Sixth, compressive strength of geopolymer mortar was improved by steam curing
even at a young age.
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age, the flexural strength under steam curing condition at 85 °C was greater after
24 hours of curing than after 6 and 12 hours, as shown in Figure 13.
Table 5: Flexural strength results of geopolymer mortars

Mix proportion 6h MPa 12h MPa 24 h MPa
CC10 0.000125 0.000336 0.000293
CC15 0.000234 0.000303 0.000470
CCs10 0.000203 0.000291 0.000458
CCS15 0.000281 0.000292 0.000458

0.0005
0.00045 m6h
& 0.0004 m12h
2 00035 ®24h
% 0.0003
£ 0.00025
= 0.0002
g 0.00015
& 0.0001
0.00005
0

CC10 CC15 Ccs10 CCs15
Mix proportion

Fig 13: Flexural strength with different time of steam curing

4. CONCLUSIONS

Compressive and flexural strength development were measured to see how steam
curing conditions impacted mechanical characteristics of a based geopolymer
combination (GGBFS, FA, and GP). The following is a synthesis of the
experimental findings:

First, a combination of slag, glass powder, and fly ash activated with an alkali
activator and cured in a stream at 85 °C can produce a geopolymeric mortar with
a compressive strength of around 77.07 MPa after 12 hours.

Second, compressive strength improves from a ratio of slag to fly ash and glass
powder (GGBFS / FA + GP) of 1 to 4.
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Fig 11: Compressive strength with different time of steam curing
Compressive strength increased over time as seen in Figure 12 for mortars treated
using steam curing at 85 degrees Celsius. Compressive strength improves when
the slag and fly ash + glass powder ratio (GGBFS / FA + GP) is decreased until it
reaches 4 in the graph depicting mortar parameters at 6, 12, and 24 hours. This
demonstrates the significance of the slag-to-glass-powder-to-fly-ash ratio in the
activation of mortars containing a combination of slag, glass powder, and fly ash.
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Fig 11: Compressive strength with different time of steam curing

3.1. Flexural strength

Flexural strength of CC and CCS mixtures after various curing times is shown in
Table 5. Although these results revealed that the steam curing enhanced the
compressive strength of glass powder- fly ash- slag geopolymer mortar at a young

) 1"
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Fig. 10: Geopolymer mortar samples

3. RESULTS and DISCUSSION

3.1. Compressive strength

Tabulated in Table 4 are the Compressive Strength Values of CC and CCS
Mixtures after varying Curing Times. Compressive strengths of
geopolymer mortar cured in the oven (CCS-10) for 12 hours by steam cured
increased to the maximum value then shut down a little, and 77.06 MPa
(Figure 11), which 51 MPa, 1.5 times correspondingly as much as
compressive strength under the steam curing, after 6 hours, and 75.27 MPa
at the age of 24 hours cured.

Table 4: Compressive strength results of geopolymer mortars

Mixture no 6 h MPa 12h MPa 24h MPa
CC10 52.5 59.84 49.74
CC15 39 63.61 62.057
CCs10 51 77.06 75.25
CCS15 51 74.36 71.76

10 (
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» - -

Fig 8: Flexural strength test

2.3 Specimen Preparation

According to the same norm, 729.5g was maintained as the constant weight of the
binder made up of GGBS, FA, and GP. According to TS-EN196-1, the water-to-
binder ratio (W/B) was set at 0.35. After 24 hours, the specimens were removed
from the molds and cured in steam for 6, 12, and 24 hours at 85°C.

As shown in Table No. 1, geopolymer specimens are made by combining fly ash
(FA), ground granulated blast furnace slag (GGBFS), glass powder (GP), and
standard aggregate (SA) in varying amounts (3). After 1 minute of dry mixing for
(B), 1 minute of adding the alkali activation solution, and 1 minute of blending,
(B) is ready to be used. Shaking the molds for one minute to eliminate the air of
the arbitrator, the missile was poured into the 40 mm x 40 mm x 160 mm sized
molds, and a glass plate was placed on top to prevent the surface from drying out.

2.4. Casting of samples

The TS-EN196-1 compliant electric cement mortar mixer was operated in fully
automated mode (seen Fig 9). To begin, a more uniform solution was obtained by
dissolving the sodium hydroxide in water for 24 hours in a glass jar. In the second
stage, 729.5 grams of the binder were added to the solution of sodium hydroxide
and sodium silicate and the mixer was run at a low speed for 30 seconds. After
that, the sand was added gradually while the mixer was running, and it was
combined for another 30 seconds at a moderate pace. And without any input from
the user, the mixer switched to full speed for a whole 30 seconds. Add the
chemical admixture and the water, and continue mixing for 30 seconds more.
After that, 30 seconds of intense mixing was performed again. Steel molds
measuring 40 x 40 x 160 mm were used to cast the samples (seen Fig 10).



‘\
g—a‘.’—m ) The Fifth Issue - September 2023

2.2. Mortars Mixed and Methods

The geopolymer mortar was made by combining fly ash, slag, and glass powder

in a solid to liquid ratio (W/B) of 3.5 using an alkaline combination. The

workability of the geopolymer mortar is adjusted by adding water and an

additive. Table 3 shows the geopolymer combination proportions that were used.
Table 3: Mix designs of geopolymer mortars

. Binde | GGBF F | G| San | NaO | NasSiO | WATE
'V:)r(]t;" VI\BH r s | alpP| d H 3 R
g % % | % | G g g g
CC10 | 035 | 7295 90 0 10 | 900 146 146 108
CC15 | 035 | 7295 85 0 15 | 900 146 146 108
CCS10 | 0.35 | 7295 80 10 | 10 | 900 146 146 108
CCS15 | 0.35 | 7295 70 15 | 15 | 900 146 146 108

Specimens were evaluated for compressive and flexural strength using TS-
EN196-1 (TS-EN196-1,2009). Compressive and flexural tests were conducted
using specimens measuring 40 x 40 x 160 mm. There was a 500 N/s loading rate.
The equipment and machine in Figures 7 and 8 were used to measure the
compressive strength of the specimens.

Fig. 7: Compressive strength test
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Figure 4: Sodium hydroxide pellets

Figure 5: Sodium silicate solution

Standard aggregate per TS EN196-1 was utilized in the experiment (Fig. 6). It
purchased the item in a neighborhood shop. Table 2 displays the results of the
subsequent sieve analysis.

Fig.6: Standard aggregate, Set Trakya Cement Industry T.A.S. Product
Table2: Sieve analysis.

Size of sieve (mm) Remaining cumulative (%)
2.0 0
1.6 745
1.0 3345
0.5 6715
0.16 8745
0.08 99+1
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Figure 2: Ball mill machine Figure 3. Glass powder sample

In order to create geopolymer, aluminosilicate is extracted from fly ash. This
research made use of low-calcium (ASTM Class F) dried fly ash sourced from
Agas Integer Thesis in Kastamonu, Turkey. Table 1 lists some of fly ash's
chemical characteristics. CaO makes up less than 10% of the substance. FA is
therefore categorized as class F (low lime) fly ash at the present time. The fineness
of the FA utilized is 5700 cm?/g, and its specific gravity is 2.39 g/cm?.
Table 1: Chemical compositions of fly ash (FA), Slag (GGBFS) and glass
powder (GP).

Material Cao SiO, Al,O; | Fe,0s MgO SOs Na,O K,O
FA 3.2 52.7 26 12.8 1.4 0.2 | 052 | 0.79
GGBF | 426 | 33.3 13.9 0.9 5.2 1.7 | 0.26 | 0.36
GP 11.41 | 72.66 | 1.57 0.39 1.24 | 0.07 13 0.54
Southern Turkey's Iskenderun Iron-Steel Factory supplied the GGBFS. The
elements that make it up are listed in Table 1. GBFS has a specific gravity of 2.81
g/cm?®. Iskenderun Cement Factory granulated powdered blast furnace slag to an
ASTM C989-compliant Blaine specific surface area of around 4250cm?/g.

The alkali activator employed in this research was a combination of sodium
silicate and sodium hydroxide. Sodium silicate solution and sodium hydroxide
solution were combined to create the alkaline liquid. Na,SiOs/NaOH is a sodium
silicate with a modulus of 1. In order to make the NaOH solution, the pellets were
dissolved in water (Fig 4). NaOH solids in a solution have different masses at
different concentrations (in molar, M). The molecular weight of NaOH is 40,
therefore a 12M solution would have 16 times that amount, or 640 grams of NaOH
solids (in pellet form) per liter of solution.
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45% at 3 days, 75% at 7 days, and 78% at 14 days. (Al-Majidi et al., 2016) studied
the effects of changing the amount of FA and GGBFS on the workability, setting
time, and mechanical characteristics of geopolymer mortar that was cured at
ambient temperature as opposed to heat cured specimens. Mortar cured at room
temperature had the same strength after 28 days as sample treated in a hot oven.
Therefore, in this research, the effects of steam curing time (6, 12, 24 h) at a curing
temperature of 80 °C on the development of mechanical characteristics were
studied in detail. This study is founded on the concept of using geopolymer to
recycle three waste products with significant industrial value: fly ash, glass
powder, and blast furnace slag. Certain percentages of trash (CC10, CC15,
CCS10, and CCS15) were used (Fig 1).

[cp] [BGBEFS] [ Fa
=
superplasticier water 104
NaQOH
g e [ ||
e
[
. lco1s]l—asa: ]
GrupurymercumpusrteH% Eﬂ [CC15 158 ([ ocor
‘_‘?Lf'q ccsil 80% 10%
[=]
5*‘4 [Fro eF%— 70%

: cCsis 15%
Eandareﬂ aggregate a,5i0

Figurel. Mixing procedure of the study

2. MATERIALS & METHOD

2.1. Materials

The glass powder will first be processed in a Los Angeles machine, and then
further crushed in a small mill to generate finer ash (Fig 2). Particles average
around 13 m in diameter, have a fineness of 5320 cm?/g and a density of 2.56
g/cm?® (Fig 3). Glass powder consists mostly of the chemicals SiO,, Na,O, and
CaO (72%, 13%, and 11%, respectively).
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all the other samples was lower than the values obtained for samples not subjected
to any freeze-thaw resistance test. Specimens exposed to high temperatures and
freeze-thaw cycles have different weight losses and residual compressive
strengths depending on the Na.SiOs/NaOH ratios of the alkaline activator solution
used to create the geopolymer mortars. The weight and strength losses diminished
as the Na,SiOs/NaOH ratios rose.

The effect of curing temperature, the molarity of the sodium hydroxide solution,
the alkaline solution to binder ratio, and the binder type on magnesium sulfate
resistance was investigated by Elyamany et al. (2018) in comparison to OPC
mortar and other geopolymer mortars. Magnesium sulfate solutions of 10%
concentration were used to preserve specimens for up to 48 weeks. The Effect of
Curing Conditions on the Strength Development of Alkali-Activated Mortar
(Lijuan Kong et al, 2021) found that raising curing temperature, sodium hydroxide
solution molarity, and reducing alkaline solution to binder ratio improved
magnesium sulfate resistance of geopolymer mortar. Under steam curing
conditions, the strength rose fast during the first 8 hours but then plateaued after
about 15 hours, following a Boltzmann function with time. In addition, steam
curing at 60 °C substantially impeded strength growth, while oven curing
conditions resulted in a reduction in strength due to the creation of micro fractures
caused by thermal stress and chemical shrinkage. Mechanical properties of
geopolymer concrete samples were investigated in relation to cure time
(Manvendra Vermaet al, 2023). The effect of various curing durations was
evaluated by measuring the density, drying shrinkage, compressive strength,
splitting tensile, flexural strength, poison's ratio, elastic modulus, rebound
strength, and ultrasonic pulse velocity of the samples. Compressive, splitting
tensile, and flexural strengths are all shown to rise dramatically between 4 and 24
hours of curing time, but thereafter very little.

As a crucial variable in geopolymer synthesis, curing temperature has been the
subject of much research.

The geopolymerization reaction is based on the rapid dissolution and
polycondensation of the Si and Al oxides of FA in the presence of sufficient Na+
and OH species of the alkaline activator to form a three-dimensional polymeric
Si-O-Al-O gel at temperatures ranging from room temperature to about 175°C
(Ryu et al., 2013).

Geopolymer concrete cured at room temperature was studied by (Wardhono et al,
2015), who found that changing the ratio of GGBFS to FA led to interesting
results. The best 28-day strength of 62.49MPa was achieved with a mixture of
0.5:0.5 FA to GGBFS, with strength development (relative to 28-day strength) of
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fertilizer and manure as a result of the development and intensification of
agriculture (NOAA).

There has been a lot of study done on geopolymers over the past two decades all
over the world, but the vast majority of it has concentrated on the material's
physical and chemical characteristics and the consequences of its many sources
(Duxson et al, 2007). Compressive strength and other mechanical characteristics
of geopolymerous concrete have received increased attention as of late (Diaz-
Loya et al, 2011), These results, however, are not yet enough to identify the
mechanism that accounts for the synergy between geopolymerous concrete's
varied mechanical characteristics. So-called liquid-activated geopolymer is
commonly made by reacting aluminosilicate granules with very concentrated
sodium hydroxide or sodium silicate solutions.

Heat resistant qualities of AAS mortars were studied by Danial Nasr et al., (2018),
who looked at the impact of alkali activator concentration and curing conditions
(ambient, water, and hydrothermal curing). The results showed that the
compressive strength of AAS mortars increased following hydrothermal curing
when compared to ambient and water curing conditions and the impact was
independent of the amount of alkali activator used.

Research conducted by Al-Majidi et al. (2016) compared the workability, setting
time, and mechanical characteristics of geopolymer mortar cured at ambient
temperature to those of heat cured specimens by altering the amount of FA and
GGBFS. Mortar cured at room temperature had the same strength after 28 days as
sample treated in a hot oven.

Drying shrinkage in alkali-activated fly ash and slag cement concrete was
investigated by Thomas et al., (2017), who looked at how variables such binder
type, activator concentration, strength, age, and curing procedure influenced the
appearance of the phenomenon. AAC exhibits early-age shrinkage more than
1200 (0.12 percent strain). It was also discovered that Portland cement and alkali-
activated fly ash mortar are more resistant to water loss than alkali-activated slag
mortar.

Pozzolan-based geopolymer mortar samples were tested for their performance
under high temperatures, and the influence of alkaline activator ratio
(Na2SiOs/NaOH) was investigated by Degirmenci, F. N. (2018). High temperature
effects on mortar qualities were studied at 300, 600, and 900 degrees Celsius. The
effects of fire, freeze-thaw cycles, and humidity on the appearance, weight loss,
and residual compressive strength of mortars were studied. At 900 degrees
Celsius, residual compressive strength values were found to be at their lowest.
Except for the samples that included GGBS, the residual compressive strength of

) 3



f’\\ .
s ) The Fifth Issue - September 2023

1. INTRODUCTION

The usage of concrete as a construction material is widespread. Cement is the
primary component that gives concrete its binding and high quality mechanical
and physical qualities. As the world's population rises, cement's popularity rises
alongside it, especially in developing and rising economies (Malhotra, 2002).
Production of cement has come a long way from its inception some two thousand
years ago. Modern cement production began in the middle of the 19th century,
and its long history includes the gradual replacement of rotary kilns with shaft
kilns, which are now considered industry standard. In 2010, CO2 emissions from
the cement industry totaled 2823 Mt. This amounted to around 9 percent of the
world's total CO2 pollution and greenhouse gasses that year. Roughly 58% of
global carbon dioxide emissions come from the cement industry (A.Miller, S.,
2018). Long-term consequences of concrete's use GHG emissions include
carbonation, maintenance, rehabilitation, and major indirect pollutants.
Carbonation has the potential to rebind GHGs produced during cement production
to Ca(OH); inside the cement. Depending on the compressive strength of the
concrete and the average annual temperature, a re-absorption of 1.4% to 15% is
possible. GHG levels may grow if repair and maintenance work required more
power to complete. Indirect emissions may also be caused by concrete's thermal
or non-thermal effects, such as thermal mass and surface roughness (Malindu
Sandanayake, W. L., 2018).

Scientists at the National Oceanic and Atmospheric Administration (NOAA)
report that levels of carbon dioxide (CO,), methane, and nitrous oxide, the three
greenhouse gases emitted by human activity that are the most significant
contributors to climate change, continued to grow at historically high rates in the
atmosphere throughout 2022. The average level of carbon dioxide at Earth's
surface increased by 2.13 parts per million (ppm) over the past decade, reaching
417.06 ppm. There is currently 50% more carbon dioxide in the atmosphere than
there was before industrialization. The eleventh year in a row that CO2 rose by
more than 2 ppm was 2022; this is the fastest sustained pace of CO- rises in the
65 years of monitoring. Three straight years of CO, rise of 2 ppm or greater were
not ever documented prior to 2013. Nitrous oxide, the third most important human
greenhouse gas, saw a 1.24 ppb increase in concentration in 2022, bringing the
total to 335.7 ppb. This is tied for the third greatest increase since 2000 and
represents a 24 percent increase from the pre-industrial level of 270 ppb. The two
most prosperous years were 2020 and 2021. Recent decades have seen significant
increases in atmospheric nitrous oxide due, in large part, to the use of nitrogen
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Department of Civil Engineering, Higher Institute of Science & Technology
Yafren, Libya

ABSTRACT

The release of numerous greenhouse gases into the atmosphere is the primary
cause of global warming. Cement factories are responsible for some of the world's
CO2 emissions; therefore, one solution is to replace Portland cement with a bond
made from activated alkaline waste products. Aluminum silicate can be found in
abundance in these byproducts. Waste products with superior physicochemical
qualities may be created from a variety of Aluminosilicate sources using
Geopolymerization. Mortar mixes made from Ground Granulated Blast Furnace
Slag (GGBFS), glass powder (GP), Fly Ash (FA), and standard aggregate per TS
EN196-1 are studied in terms of their alkali activation using sodium hydroxide
and sodium silicate. In this investigation, researchers sought to learn how steam
curing time affected flexural and compressive strengths in geopolymer mortar.
Compressive strength improves with decreasing slag and fly ash + glass powder
ratio (GGBFS / FA + GP) till ratio reaches 4 in this study, showing that steam
curing at 85 °C for 12 hours is sufficient in this circumstance. 24-hour cured
flexural strength was greater than that of 6- and 12-hour cured samples.
Keywords: Geopolymer mortar, sodium silicate, sodium hydroxide, fly ash,
slag, compressive strength and flexural strength.
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