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Vision 
Excellence and creativity to develop theoretical and practical skills using modern technologies. 
Goal 
Organizing conferences and exhibitions, in addition to courses to develop skills using new 
scientific, technology, and technical methods in all fields. 
About 
The company Noor Al-Ufoq specialized in research and skill development through integrating the 
local expertise with international courses of different disciplines in coordination with international 
universities, in order to invest the available potential abilities to serve the nation, in addition, to 
initiate the spread of awareness, education, and guidance in all scientific disciplines. The institute 
is interested in publishing the research work in impacted journals and organizing conferences in 
various disciplines, whether national or international level, as well as providing advice to the 
government agencies and departments or any other private institutions. The institute also invests 
patents and industrial models of any field which is applicable and has an economic case study 
through coordinating between the inventor and the beneficiary. Moreover, the company is 
interested in quality control, quality control measurement for government and private companies, 
also organizing quality control courses that are lectured by Iraqi and foreign experts. 
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The Iraqi Society for Engineering Management 
President Words 

The Iraqi Society for Engineering Management seeks to cooperate and assist 
universities and educational and research institutions to achieve their goals through 
a set of activities that support research and educational institutions. The Third Al-
Noor International Conference on Science and Technology is one of the conferences 
to which the Society contributed through the members of the Administrative Board 
of the Society who participated in most of the conference committees and had a 
distinguished role in the activities of the conference. 
One of the first concerns of the association is the application of administrative 
principles in engineering, and this specialization is considered one of the modern 
disciplines in universities that study engineering sciences. It also includes areas of 
business management necessary for the success of companies in the manufacturing 
and comprehensive services sector, i.e., operations management, marketing, and 
financial management. As well as strategic management, risk management, 
operations management, economic accounting, project management, management 
information systems, quality control, and human resource management. 
The association also seeks, through its objectives, to create coherence and cohesion 
between academic and applied study by creating actual and real partnerships 
between educational institutions, factories, and laboratories in order for the 
scientific, moral, and material benefit to come together to achieve the best results 
for both academic, industrial or applied parties. 
Today, we are reaping the fruits of our work in the activities of the Fourth Al-Noor 
International Conference on Science and Technology 2022, which was scheduled to 
be held in Muscat, Oman, but due to the crisis of the Corona epidemic and the 
inability to reach Muscat, the conference venue was changed at the University of 
Technology, Baghdad, Iraq, and the university is considered one of the sponsors of 
the conference with the Environmental Research Centre. 
In conclusion, we pray to God Almighty to help us in the service of the scientific 
process and to provide the best that can be presented in the practical and applied 
aspects. I wish everyone a blessed scientific time in the activities of the conference.  
Thank you for your listening, attendance, and participation, and may the peace, 
mercy, and blessings of God be upon you. 

Asst. Prof Dr Ali Adham 
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Conference Topics 
The Fourth NICST 2022 is the premier forum for the presentation of new advance and research 
results in the fields of Engineering, Applied Science, and Agriculture. The conference will be 
bringing together learning academic sciences, researchers, and scholars in the domain of interest 
from around the world. Topics of interest for submission are included, but not limited: 

ADVANCED AND EMERGING APPLICATIONS  
Biochemistry 
Bioinformatics 
Astrophysics 
Biometric Modeling 
Environmental, Climate and Weather Modeling 
Geology and Geophysics 
Nuclear Physics 
Financial and Economical Modelling 
Computational Journalism 
Geographical Information Systems  

AGRICULTURE 
Crop and crop management 
Post-harvest technology 
Agro biotechnology and Food Microbiology 
Food biochemistry and food preservation 
Food Processing and food safety 
Changing food habit and human health 
Advances in hydroponics 

APPLIED SCIENCE FIELDS 
Information Systems and Technologies  
Artificial Neural Networks, Fuzzy Systems and Hybrid Systems 
Computational Intelligence and Evolutionary Computation 
Data Communication, Computer Network and Security & Forensic 
Decision Support and Recommender Systems 
Data Mining, Knowledge Discovery, and Knowledge Management 
Image Processing and Pattern Recognition 
Information Retrieval, Natural Language Processing, and Ontology 
Software Engineering and Software Development 
Web Application and Web Service 
Computer Science and Engineering 
Information Technology and Computer Education 
Other topics related to ICT and its Applications 
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Information Retrieval 
Scientific Databases 
Security Engineering 
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Reliability Engineering 
Software Engineering 
Data Mining 
Artificial Intelligence  
Mathematics 

ENGINEERING 
Computer science and software engineering 
Artificial intelligence approaches to software engineering 
Component-based software engineering 
Embedded and ubiquitous software engineering 
Aspect-based software engineering 
Empirical software engineering 
Search-Based Software engineering 
Automated software design and synthesis 
Automated software specification 
Reverse engineering 
Requirements engineering 
Software analysis, design and modeling 
Multimedia and hypermedia software engineering 
Software engineering case study and experience reports 
Enterprise software, middleware, and tools 
Mechanical Engineering Applications 
 Compressible Flow 
Electrohydraulic System 
Centrifugal Pump 
Solar Still 
Solar Cell 
Gas Turbine Blade     
Water Treatment Plants 
Strength of Concrete 
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Construction of MnxZn1-xFe2O4/ZIF-12 composites 

The metal organic frame work ZIF-12 was fabricated by a solvothermal procedure [18]. Cobalt nitrate solution 
(0.8 g of cobalt nitrate in 15 ml DMF) was mixed with benzimidazole solution (1.4 g of C7H6N2 in 15 ml distilled 
water) under vigorous stirring for 10 min. the reaction mixture was then moved into a 100 ml-capacity Teflon 
lined autoclave stainless steel reactor and heated at 150° C in an oven for 48 h to obtain ZIF-12 dry sample. 

Metals ferrite Mn0.5Zn0.5Fe2O4 decorated MOF ZIF-12 composite (each sample was 20wt% Mn0.5Zn0.5Fe2O4 
loading percent onto ZIF-12) was fabricated using wet coprecipitation route in the presence of synthesized ZIF-
12. To prepare 0.05 M salt solution, a specified quantity of each MgCl2 and ZnCl2 salts (MgCl2 = 5.12 g, and 
ZnCl2 = 2.72 g) was dissolved in deionized water with stirring and then mixed with 0.2 M FeCl3 solution. The 
above solutions were added to ZIF-12 suspension with an appropriate amount of ZIF-12. After that, solution of 
0.5 M NH4OH was added drop by drop to the salts solution to reach the solution pH to 12. The reaction mixture 
was heated for 1 h at 60 oC. The obtained composites were cooled, washed with water multi times, and then dried 
at 60 oC. Scheme 1 shows the process preparation of pure ZIF-12 and Mn0.5Zn0.5Fe2O4/ZIF-12 composites 

 
SCHEME 1. preparation of pure ZIF-12 and Mn0.5Zn0.5Fe2O4/ZIF-12 composite 

Materials Characterisation 

The characterization methods include XRD, SEM/EDX, BET surface area, and VSM tests. X-ray diffraction 
(XRD) assessment was utilized to determine the phase structure using X-ray powder device (D-8, Bruker). The 
SEM plus EDX tests were applied to check the morphological/elemental properties of ZIF-12, MnxZn1-xFe2O4 and 
Mn0.5Zn0.5Fe2O4/ZIF-12 samples via scanning electron microscopic (SEM) (model LEO 1430VP) and Energy 
Dispersive X-Ray (EDX) correspondingly. A magnetic property by Vibrating Sample Magnetometer (VSM) was 
performed to test the magnetic separation tendency of MnxZn1-xFe2O4 and Mn0.5Zn0.5Fe2O4/ZIF-12 samples. The 
surface area (BET) investigation of ZIF-12, Mn0.5Zn0.5Fe2O4 and Mn0.5Zn0.5Fe2O4/ZIF-12 was attained by 
Quantachrome surface area and pore volume device.  

Evaluation of AR dye adsorption process 

The adsorption capacities of ZIF-12, Mn0.5Zn0.5Fe2O4 and Mn0.5Zn0.5Fe2O4/ZIF-12 samples were measured by 
performing batch adsorption experiments in agitator (200 rpm) [19] for each adsorber at constant adsorption 
conditions in 100 ml AR dye solution (adsorber dose = 5 g/l, AR concentration = 20 ppm, and initial pH = 2 
(unmodified)).  Commercial dye Acid Red (AR) provided by Sigma-Aldrich (98.7% purity) was used to make the 
dye solution. The purpose of the above adsorption experiments is to determine the best adsorber. Then, adsorption 
process variables such as adsorber dose (m = 2, 5, 10 and 20) the, AR dye concentration (Co = 10, 20, 40 and 80 
ppm), and AR solution pH (2, 4, 8 and 11) were tested. To record the AR dye concentrations (Ct), samples were 
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The effect of AR concentration (Co = 10, 20, 40 and 80 ppm) was studied in this work using 
Mn0.5Zn0.5Fe2O4/ZIF-12 composite. The other experimental conditions (adsorption time = 30 min, initial solution 
pH = 2, Mn0.5Zn0.5Fe2O4/ZIF-12 dose = 5 g/l and room temperature) were fixed. As displayed in Fig. 5, the 
removal percent was relatively high (98.2%, and 96 %) at 10 and 20 ppm dye concentration respectively. 
However, the removal percentages were reduced to 82% and 62.7% when increasing the AR concentration to 40 
and 80 ppm, respectively, due to the saturation of the adsorber surface with AR dye molecules.  

 
FIGURE 5. The effect of AR dye concentrations on removal percentage (%) over Mn0.5Zn0.5Fe2O4/ZIF-12 (adsorption time 

= 30 min, initial solution pH = 2, Mn0.5Zn0.5Fe2O4/ZIF-12 dose = 5 g/l and room temperature). 

To investigate the quantity of active free surface sites for adsorption at a definite adsorber dose, the presence 
of an appropriate adsorber dose is an essential factor. Consequently, the effect of Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber 
dose (m = 2, 5, 10 and 20) was studied in this work. The experimental conditions were fixed at initial dye solution 
pH = 2, contact time = 30 min, and AR dye concentration = 20 ppm). As revealed in Fig. 6, the adsorption 
efficiency increases rapidly with increasing of adsorber dose. This is because of the increasing the adsorptive 
active sites at the surface of Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber. Obviously, the adsorption reaches equilibrium state 
after using 10 g/l Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber dose. Therefore, 10 g/l Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber dose 
was used for additional adsorption trials as an optimum dose. 

 
FIGURE 6. Effect of Mn0.5Zn0.5Fe2O4/ZIF-12 dose on the AR removal percentage (%) (Experimental conditions were fixed 

at initial dye solution pH = 2, contact time = 30 min, and AR dye concentration = 20 ppm)  

To describe the nature of interaction between Mn0.5Zn0.5Fe2O4/ZIF-12 surface and AR molecules, the 
adsorption capacity was considered by familiar Langmuir and Freundlich isotherms. Consequently, 5 g/l 
Mn0.5Zn0.5Fe2O4/ZIF-12 dosage was used in the AR solution, initial pH = 2, contact time of 60 min and room 
temperature. The applied Langmuir and Freundlich isotherms (Eq. 5 and 6) were used to fit real adsorption data. 
Fig. 7 and Table 2 show the adsorption parameters of Langmuir and Freundlich isotherms. The results specified 
that Langmuir fitted well with real adsorption data where the correlation factor (R2) was 0.998.  

Kinetics study of AR adsorption using 5 g/l Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber dose and AR dye concentration 
of 20 ppm was conducted and the results were tested with the pseudo 1st order and 2nd order models as shown in 
Fig. 8 and Table 3 which display the kinetics parameters for AR adsorption. Notably, the adsorption starts the 2nd 
order model fitted well the data (correlation coefficient R2 = 0.997). 
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FIGURE 7. Experimental AR adsorption isotherm over Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber (solid lines mean Langmuir fit of 

the real experimental adsorption). 

TABLE 2. Adsorption parameters of Langmuir and Freundlich for AR adsorption over Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber. 
Langmuir  Freundlich  

Constant (kL, 1/mg) Equilibrium adsorptive 
capability qmax (mg/g) R2 

Surface 
heterogeneity 

(n)  
Constant (KF) R2 

0.087 76.4 0.998 1.14 0.92 0.764 
 

TABLE 3. kinetics parameters for AR adsorption over Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber. 
qe mg/g 
(Exp.) 

Pseudo 1st order Pseudo 2nd order 
K1 (1/mg) qe (mg/g) R2 K2 qe (mg/g) R2 

76.8 0.0952 73.1 0.879 0013 76.45 0.997 

 
FIGURE 8. Adsorption uptake of AR and the pseudo 2nd order model vs. contact time using Mn0.5Zn0.5Fe2O4/ZIF-12 

adsorber (adsorber dose 5 g/l, pH 2, AR concentration 20 ppm)  

To examine the effect of initial AR dye solution pH (2, 4, 8 and 11) using Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber 
(conditions: AR dye concentration 20 ppm, adsorber dose 5 g/l and adsorption time 30 min) as shown in Fig. 9. 
Increasing the initial solution pH leads to increase the AR removal percentage. The max AR removal was noticed 
in alkaline solutions. 

The stability performance of the Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber was investigated in this work. After each 
adsorption cycle, the spend Mn0.5Zn0.5Fe2O4/ZIF-12 sample was washed with ethanol and dried. Fig. 10 
demonstrates the stability performance of Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber in 20 ppm AR dye solution. The 
Mn0.5Zn0.5Fe2O4/ZIF-12 adsorber gives high stability after five cycles. The adsorption capacity was only 
decreased from 76.4 to 73.5 after five sequences cycles. Moreover, the percentage removal was decreased from 
96% to 92% after 5 adsorption cycles. 
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Abstract. Optical fiber-based detector technology is highly appreciated and developed in the 
field of medical physics. Through its fiber-optic wave pattern performance, this detector has great 
potential for monitoring difficult-to-calculate parameters such as airflow in the lungs. To realize 
this reality, a theoretical and experimental approach is needed in this research. The lung tissue 
model was formed using the Navier-Stokes equation using the finite element method by taking 
into account the continuity and momentum equations. While experimentally, single-mode fiber 
and fiber Bragg grating (FBG) was installed with a sinusoidal macro bending pattern as a strain 
sensor which was applied to the elastic belt and mounted on the diaphragm. The simulation model 
carried out depicts the velocity of air moving from the pulmonary duct to increase as it flows into 
smaller branches. While the experimental results show that the detected power parameter is a 
maximum of -0.16 dBm during inhalation and a minimum of -0.19 dBm during expiration. Due 
to the bending approach, the FBG sensor belt obtained the highest sensitivity at a sinusoidal 
bending diameter of 0.8 cm. Therefore, this is good news as a more accurate detector approach 
for medical purposes. 

Keywords: Fiber Bragg grating; Fiber optic sensor; Navier-Stokes; Respiratory; Sinusoidal 
bending. 

INTRODUCTION 

The development of the modern industrial revolution is advancing because of the many 
innovations in fiber optic sensor (FOS) technology that play an important role in various 
scientific fields. Micro-thin FOS have the ability to transmit signals over long distances with 
high bandwidth and transfer rates. In addition, optical fiber is also immune to electromagnetic 
interference and low fabrication costs [1-3]. Therefore, fiber optic technology shows wide 
application, both in telecommunications and other fields including medical science, in terms 
of monitoring human organ signals. 

There are four dominant signs in humans that can be detected by fiber optic technology, 
namely body temperature, pulse, or heart rate, breathing, and blood pressure [4]. The current 
main indication that can be applied to fiber optic detection objects is the lung organ. 
Consequently, respiratory monitoring can identify lung disease, including renal failure, stroke, 
and apnea [5]. Currently, breathing sensors in conventional electronic form are judged to be 
only able to measure the rise and fall of the chest cavity. However, it is not very sensitive to 
distinguish between shallow breathing (tachypnea) and cessation. In addition, the use of 
conventional electronic sensors carries the risk of sticking directly to the body, which can cause 
irritation and discomfort to the skin [6]. 
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FIGURE 4. Changes in the position of the fiber optic belt on the diaphragm during the breathing process. 

 

 
FIGURE 5. Changes in the power of an SMF optical fiber with a buffer diameter of 0.8 cm. 

Figure 5 shows a comparison of optical fiber power changes for each experimental sample. 
The figure illustrates the change in the power of SMF with a buffer diameter of 0.8 cm which 
has a higher power loss than its type for a diameter of 1.2 cm. An increase in power loss 
indicates that inhalation is in progress, while power loss decreases during expiration [18]. 
Inhalation also applies in the seconds before and after although at a peak that is not too high. 
This shows that there are differences in the breathing carried out by the sample. In addition, 
the difference in peak power loss in sample 7 which is farther from the other samples is because 
the fiber optic belt responds more to the large abdominal circumference during inhalation. The 
further the belt moves during inhalation, the higher the power loss value [19]. This fiber optic 
belt actually relies on the principle of strain and stress from the buffer that forms the SMF and 
FBG in a sinusoidal pattern. 

 

 
FIGURE 6. Power change of FBG optical fiber with a buffer diameter of 1.2 cm for sample 2. 
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The distribution of respiratory frequency for the five experiments is shown in Figure 6. The 
median value for the change in power is taken from sample 2 because it has the smallest output 
power for FBG with a buffer diameter of 1.2 cm. The power changes occurred in the range of 
-0.40 dBm to -0.55 dBm, while the median area was in the range of -0.45 dBm to -0.50 dBm. 
These results explain that the sensitivity level of the sample is able to respond to the smallest 
power changes. Meanwhile, mixed experimental results are reported in the normal radian 
range. 

 

  

  
FIGURE 8. Sensitivity with buffer diameters: SMF (a) 1.2 cm and (b) 0.8 cm; FBG (c) 1.2 cm and (d) 0.8 cm. 

Figure 7 shows the sensitivity level of SMF and FBG optical fiber for each different buffer 
diameter. According to the outline of the measurement results, the sinusoidal pattern formed 
by a buffer diameter of 0.8 cm gives better results than 1.2 cm. This is because the highest and 
smallest power changes have been successfully detected by the SMF and FBG fiber optic belts. 
In addition, a critical power threshold factor in optical fiber causes a change in the detected 
power to depend on the amount of bending applied [20]. In the experimental results on all 
samples, SMF optical fiber with a smaller buffer diameter has an average sensitivity of 0.26 
compared to FBG of 0.23. However, on the other hand, FBG is superior to the measured power 
loss parameter with the highest value of -1.30 dB compared to SMF of -1.16 dB. 

CONCLUSION 

During diaphragmatic breathing, the characteristics of the respiratory airflow have been 
successfully tried and modeled. Airflow varies with the respiratory flow as a function of 
channel geometry where velocity increases from 1.5 m/s to 4 m/s as it moves to smaller branch 
sizes. Airflow velocity is more affected by density than viscosity and airflow rate is almost the 
same for each branch. Experimentally, the variation of the strain sensor in the diameter of the 
sinusoidal pattern for all samples yielded different results for the respiratory frequency, in 
terms of the vibrational pattern of diaphragmatic breathing. The change in power tends to be 
higher with changes in the position of the optical fiber during the inhalation process and is also 
influenced by a larger abdominal circumference. The sensitivity produced by SMF and FBG 
for a buffer diameter of 0.8 cm gives better results than 1.2 cm. 
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(c) y = 0.003x + 0.060
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TABLE 1. Number and percentage of bacteria isolated from amniotic fluid according to the age 

Age 
No. of Negative 

(%) 
No. of Positive 

(%) 
Total 

No.(%) 

21-25 7(14) 6(12) 13(26) 

26-30 7(14) 4(8) 11(22) 

31-35 3(6) 6(12) 9(18) 

36-40 4(8) 5(10) 9(18) 

41-45 2(4) 6(12) 8(16) 

Total No.(%) 23(46) 27(54) 50 (100) 

 
TABLE 2. Number and percentage of bacteria isolated from placenta samples according to the age 

Age 
Negative 

samples NO.(%) 
positive 

samples NO.(%) 
Total 

No.(%) 

21-25 11(22) 2 (4) 13(26) 

26-30 8(16) 3(6) 11(22) 

31-35 5(10) 4(8) 9(18) 

36-40 4(8) 5(10) 9(18) 

41-45 3(6) 5(10) 8(16) 

Total No.(%) 32(64) 18(36) 50(100) 

 
TABLE 3. Number and percentage of bacteria isolated from Vagina according to the age 

Age 
Negative 

samples NO.(%) 
positive 

samples NO.(%) 
Total 

No.(%) 

21-25 2(4) 11(22) 13(26) 

26-30 1(2) 10(20) 11(22) 

31-35 4(8) 5(10) 9(18) 

36-40 0(0) 9(18) 9(18) 

41-45 2(4) 6(12) 8(16) 

Total No.(%) 9(18%) 41(82%) 50(100) 

The culture, microscopic and biochemical tests for diagnosis of aerobic bacteria isolated 
from amniotic fluid, the placenta, and the vagina of the pregnant women are similar to the result 
obtained by [17]. 

 The result showed the number of genus E.coli more than other types of aerobic bacteria 
isolates flowing by. Another researcher also presents the number of isolated E.coli  (44) more 
than other types then, S. aureus, K. pneumonia, S. epidermidis, B. subtilis, P. mirabilis, and P. 
aeruginosa in a prevalence  34, 21, 20, 19,18 and11 respectively Table 4.  

 The result showed the women undergo repeating vaginal infections by bacteria containing 
the same bacteria in the amniotic fluid surrounding the fetus during the pregnancy [18][19]. 
From this, we conclude the presence of the bacteria in the amniotic fluid is due to vaginal 
infection [20][21]. 
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TABLE 4. Type and number of bacteria isolates 

Type of bacteria 
Amniotic 

fluid 
Vagina Placenta Total 

Escherichia coli 25 12 7 44 

Staphylococcus aureus 15 17 12 34 

Klebsiella pneumoniae 10 7 4 21 

Staphylococcus epidermidis 12 15 3 20 

Bacillus subtilis 8 9 2 19 

Proteus mirabilis 8 6 4 18 

Pseudomonas aeruginosa 9 12 0 11 

     The result showed the prevalence of high resistant against of gram negative bacteria 
ampicillin, amoxicillin, ceftriaxone, vancomycin, erythromycin, and chloramphenicol 
antibiotics were against E. coli15 (78.9), P.mirabilis 12(66.6),  S. aureus 26 (76.4), P.mirabilis 
12(66.6), S.epidermidis 16 (80), P.mirabilis 12  (66.6) , respectively Table 6. 

     The result showed high resistance from gram negative bacteria amoxicillin, 
ciprofloxacin, nalidixic acid, tetracycline, cefoxitin antibiotics as in E.coli 34 (77.2%), P. 
aeruginosa 8(72.7%), P. aeruginosa10 (90.9%), P. aeruginosa 9(81.8%), and K. pneumonia 
16(76.1%), respectively Table 5. 

TABLE 5. Antibiotic Susceptibility against gram-positive bacteria isolates 

Type of bacteria 
E.  coli P. aeruginosa K. pneumoniae 

R S R S R S 

Amoxicillin 34(77.2%) 10(22.7) 8(72.7) 3(27.2) 9(42.8) 12(57.1) 

Ciprofloxacin 27(61.3) 17(38.6) 8(72.7) 3(27.2) 12(57.1) 9(42.8) 

Nalidixic acid 19(43.1) 25(56.8) 10(90.9) 1(9) 16(76.1) 5(23.8) 

Tetracycline 31(70.4) 13(29.5) 9(81.8) 2(22.2) 9(42.8) 12(57.1) 

Cefoxitin 29(65.9) 15(34) 8(72.7) 3(27.2) 7(33.3) 16(76.1) 

 

TABLE 6. Antibiotic Susceptibility against gram-negative bacteria isolates 

 

Type of bacteria 
B. subtilis S.epidermidis S. aureus P.mirabilis 

R S R S R S R S 

Ampicillin 15(78.9) 4(21) 12(60) 8(40) 18(52.9) 15(44.1) 9(50) 9(50) 

Amoxicillin 9(52.6) 10(52.6) 15(75) 5(25) 21(61.7) 12(35.2) 12(66.6) 6(33.3) 

Ceftriaxone 13(68.4) 6(31.5) 9(45) 11(55) 26 (76.4) 7(20.5) 11(61.1) 7(38.8) 

Vancomycin 7(36.8) 12(63.1) 11(55) 9(45) 19(55.8) 14(41.1) 6(33.3) 12(66.6) 

Erythromycin 11(57.8) 8(42.1) 16(80) 4(20) 10(29.4) 23(67.6) 5(27.7) 13(72.2) 

Chloramphenicol 10(52.6) 9(52.6) 10(50) 10(50) 13(38.2) 20 (58.8) 12 (66.6) 6 (33.3) 
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7    -4    -2 
3     1    -1 

e = 
1.0000 + 2.0000i, 
1.0000 - 2.0000i, 
-2.0000 + 0.0000i, 

V  =   
0.3536 + 0.3536i,  0.3536 - 0.3536i,   -0.0000 + 0.0000i 
0.3536 + 0.3536i,  0.3536 - 0.3536i,   -0.7071 + 0.0000i 
0.7071 + 0.0000i,  0.7071 + 0.0000i,  0.7071 + 0.0000i 

D   =   

1.0000 + 2.0000i, 0.0000 + 0.0000i,  0.0000 + 0.0000i 
0.0000 + 0.0000i, 1.0000 - 2.0000i,  0.0000 + 0.0000i 
0.0000 +.0000i, 0.0000 + 0.0000i,  -2.0000 + 0.0000i 

Program 1: 

clear all; clc 
A = [3,   -2,   0; 2,   -2,   0; 0,   1,   1]; 
[xi R] = eig (sym(A)); 
B = [ 3 ; 5 ; 0]; 
c = xi\b; 
plot(diag(R)) 
plot(diag(A)) 
Run is: into Fig 5  
Fig. 6(a), (b) 

 
FIGURE. 5 
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high antibiotics resistance (as mentioned later) where it survived among aother bacterial causes 
during the patient under drug treatment, this what the researcher Ramsamy confirmed who said 
the geographical distribution and social differences may be responsible for the different 
isolated species within clinical samples, and prior treatment with antibiotics has an effective 
role in influencing the numbers of isolated bacterial species (Ramsamy et al., 2013). 

Antibiotic sensitivity test: 

For the purpose of determining the extent of antibiotics sensitivity and resistance of  local 
bacteria isolated from patients who had a cholecystectomy after cholecystitis, and this findings 
is considered useful in helping the physician to determine the suitable medicine that should be 
used or that should be excluded, this test was conducted for (16) bacterial isolates of C. 
intermedius and one isolate of C. freundii, and 9 types of commonly antibiotics were used, the 
diameters of the inhibition zones around the discs were calculated, comparing was done with 
the global tables (CLSI, 2019). 

C. intermedius isolates showed a high resistance to different antibiotics as shown in picture 
(1),  as well as  Figure (1) shows the percentages of resistance of these isolates to antibiotics. 
The highest percentage of antibiotic resistance was for Cefotaxime 81%,  the results of our 
study converged with The researcher (Basavaraj and Jyothi, 2013) who had 90% resistance. 
For amikacin, 50% was resistance in our study while they had 40% resistance, however it 
differed in resistance to each of the antibiotics Ciprofloxacin, Gentamycin, Imipenem, 
Tobramycin, Our resistance were  44%, 50%, 38% and 50%, respectively, while in their study 
were 70%, 80%, 10% and 80%. Our results agreed with the researcher (Hayder, 2019) where 
C. intermedius showed resistance to Gentamycin, and Tobramycin by 50% for both of studies, 
and his resistance percentage was 60%, 50%, but it differed with his findings in Ciprofloxacin 
resistance, as we had 38%, while the resistance ratio appeared in his study to 80%, while the 
antibiotic Cefotaxime gave a resistance rate of 63%. 

 

 
 

PICTURE 1. C. intermedius is resistant to the most antibiotics 
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of the individual represents all the fresh water used in the production of goods and services 
consumed by citizens,  

It is also defined as the amount of water that is consumed in order to produce the goods and 
services that are consumed by the individual or society or those produced by companies. [8] 
The British Institute prepares it as the way to assess the potential environmental impact 
associated with water. Among its benefits, it is necessary to assess and prepare for future risks 
in the use of water, and to identify ways to reduce the environmental impact of water use and 
improve efficiency at the level of operations as a whole for water security policy makers. A 
distinction must also be made between two types of water footprint of production and water 
footprint of an individual.               

Production water footprint: It is the volume of fresh water that people use to produce goods. 
The amount of water is measured over the lifespan of goods from and to consumption. 
Fingerprints are classified into three types:                                                         

1- Green Water Footprint: It expresses the volume of rainwater that evaporates through the 
process of commodity production, as it is, for example, within agriculture, represented 
by the amount of water stored in the soil and that evaporates from the crop field.   

2- Blue water footprint: It expresses the amount of water consumed, surface or ground water 
sources, and within agriculture, the amount of water that evaporates during the irrigation 
of crops.                                                                    

3- Gray water footprint: It expresses the amount of water needed to mitigate pollutants 
resulting from the production process. 

4- The water footprint of the individual includes: the direct and indirect consumption of 
water per capita. The direct consumption of water is a result of the use of water for 
drinking, washing and irrigation. The indirect consumption is the amount of fresh water 
consumed that was used to produce the goods and services purchased by the individual. 
The actual water content of the product or commodity is measured. (Virtual water 
content) by taking this set of factors into account, which is the place and time for the 
production of the product or commodity. Measuring the quantities of water used in the 
case of crop production, as well as the amounts of water polluted as a result of irrigation, 
if any, and calculating the wasted and polluted water in the estimation and calculating 
the ratios of hypothetical water for intermediate inputs to the virtual water content of the 
commodity or final product.   

The water footprint consists of two parts, the inner water footprint and the outer water 
footprint:                                                                                                                      

WFP=IWFP+EWFP 

Since: 
IWFP: internal water footprint (Internal water footprint)                                                           
EWFP: External water footprint (External water footprint)                                                           
The internal water footprint is calculated from the following relationship: 

IWFP=DWW+IWW+AWU-VWE 

DWWThe amount of water withdrawal for the domestic sector.                                              
IWW: It is the amount of water withdrawal for the industrial sector based on the principle 

of virtual water. 
AWUIt is the amount of water consumption in the agricultural sector.                                   
VWE: It is the amount of water exported through agricultural products to other countries. 
As for the external water footprint, it is calculated from the relationship:                             

EWFP=VWI-VWEre-export 












































































































