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INTRODUCTION 

 

Dear Distinguished Delegate, 

 

The second edition of the International Conference on Advances and Innovations in Engineering (ICAIE) 

was held between 21-23 September 2023 at Fırat University Faculty of Engineering, Elazığ. 

 

International Conference on Advances and Innovations in Engineering is an international scientific forum 

of distinguished scholars engaged in scientific, engineering and technological research, dedicated to the 

furtherance of science, engineering and technology. The academic research conference since its inception 

is at the cutting edge of international nonprofit scientific, engineering and technological progress to 

promoting excellence in science. 

 

The conference plays an influential role in science and promotes developments in science, engineering and 

technology in a wide range of ways. The conference aims to foster research in the area of science and 

technology and its impact to mainstream human activities. Specifically, it serves as a venue for discussions 

and exchange of ideas in current issues in science and technology. 

 

All full paper and abstract submissions to the conference are peer reviewed and refereed and evaluated 

based on originality, research content and correctness, relevance to contributions, and readability. In this 

content the full paper and abstract submissions are chosen based on technical merit, interest, applicability 

and how well they fit a coherent and balanced technical program. The accepted papers after rigorous peer 

reviewing process have been published in the refereed international conference proceedings 

 

 

                                                                                                             Chair of ICAIE Committee 

                                                                                           Prof. Ebru AKPINAR 
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Abstract 

 

Indrtoduction:  

In this study, Zinc oxide (ZnO) nanoparticles and magnetite (Fe3O4) nanoparticles were synthesized using a 

precipitation approach with plant extracts of Ocimum basilica(1), Cinnamomum zeylanicum(2), Lactarius 

salmonicolor(3) and Paeonia kesrouanensis(4) as reduction/stabilizers. It is important to note that the properties and 

characteristics of nanoparticles synthesized with plant extracts may vary depending on plant species, extract 

composition, synthesis conditions, and purification methods. Therefore, the effects of different plant extracts on 

nanoparticle formation and antibacterial activities were investigated in this study MATERIALS-METHODS: 

Synthesis of ZnONPs; The zinc acetate solution was prepared in a hawk tube and kept in a water bath at 50 °C. Then 

25 mL of plant extract was added. The pH was adjusted with KOH. After this time, the solution was centrifuged, 

washed and dried in an oven at 40 °C for 24 hours.Synthesis of Fe3O4NPs; FeCl2 and FeCl3 solutions were prepared 

in Falcon tubes and kept in a water bath at 70 °C, then the FeCl2 and FeCl3 solutions were mixed. Then 25 ml of 

plant extract was added, and the pH was adjusted with NaOH. At the end of this period, the solution was centrifuged, 

washed and dried in an oven at 40 °C for 24 hours. (ZnO, Fe3O4) were investigated by X-ray diffraction (XRD), 

transmission electron microscopy (TEM), Dynamic light scattering (DLS) and Fourier Transform Infrared (FTIR). 

The shape and morphology of green synthesized ZnO NPs and Fe3O4NPs were evaluated by TEM analysis. The 

agar well diffusion method was used to examine the antimicrobial activity of ZnO and Fe3O4 nanoparticules against 

gram-negative Escherichia coli (E. coli, ATCC 25922), Pseudomonas aeroginosa (P. aeroginosa, PAO1), gram-

positive Staphylococcus aureus (S. aureus, ATCC 25923) and Candida albicans (C.albicans 90028) fungus at 

different concentrations (5, and 10 mg/mL).Results and CONCLUSIONS: According to the TEM image, the ZnONPs 

showed a flower-like structure cluster, while the Fe3O4NPs had a spherical shape with different size distributions. 

Among the synthesized NPs, ZnONPs-4 showed a smaller distribution, while Fe3O4NPs-3 had a uniform and single-

crystal. The size and shape of the NPs can be controlled according to experimental conditions, such as ratios of 

reactants, reducing/stabilizing agents, temperature, and time [2]. ZnONPs and Fe3O4NPs have different shapes: rod-

like, star-like, special, flower-like, cubes, triangles, tetrapod’s, and isometric. NP shapes are one of the most important 

factors influencing their application areas. While ZnONP-3 and ZnONP-4 with low PDI values showed a more 

homogeneous distribution, all Fe3O4NPs with high PDI values showed a heterogeneous size distribution. The zeta 

potential values of the NPs differed according to the type of plant extract. While this value was between -5.35 and -

16.9 for ZnONPs, it varied between -7.43 and -20.7 for Fe3O4NPs Nanoparticles synthesized with Cinnamomum 

zeylanicum extract showed very different results for zeta potential, -5.35±0.49 for ZnONP and -20.7±3.5 for 

Fe3O4NP. This result showed that Cinnamomum zeylanicum extract is more suitable for preventing nanoparticle 

aggregation by facilitating the absorption of positively charged metal ions in the synthesis of Fe3O4NP. Likewise, 

the zeta potential of ZnONPs nanoparticles synthesized with Ocimum basilicum extract was -16.9±3.71, which was 

the highest stability value, and it was the most suitable plant extract for synthesizing ZnONPs among these four 

different plant extracts. X-ray powder diffraction (XRD) patterns of the nanoparticle powder samples were taken to 

determine the crystal structures of magnetite nanoparticles synthesized from four different plant extracts, whether the 

Fe3O4 phase was formed, and to calculate the average crystal sizes. The characteristic peaks and 2θ values observed 

in the XRD curves confirm that the obtained particles are in the pure Fe3O4 phase. Likewise, X-ray powder 
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diffraction (XRD) patterns of nanoparticle powder samples were taken to calculate the average crystal sizes of the 

crystal structures of ZnONPs nanoparticles. The characteristic peaks and 2θ values observed in the XRD curves 

indicate that the obtained ZnONPs nanoparticles are identical to the hexagonal phase of zinc oxide. ZnO nanoparticles 

exhibited antimicrobial activity against the S. aureus strain alone. However, the Fe2O3NPs did not show any 

antibacterial effects against any strain. It was seen that the use of particles could become more efficient by choosing 

the synthesized nanoparticles according to the purpose of use. 

 

Keywords: Zinc oxide, magnetite, green synthesis, nanoparticles, antimicrobial activity
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Abstract 

 

Introduction 
 

Carbon nanotubes, one of the most widely used nanostructures produced by nanotechnology, have many physical 

and chemical advantages as high flexibility, electrical conductivity, and thermal conductivity. Because of these 

properties, it is frequently used in many industries. Aggregation of carbon nanotubes is one of the difficulties in their 

use. However, this disadvantage can be eliminated by linking functional groups to the ends of the chains and 

functionalizing them. Recently, its use in drug release studies has come to the fore. Especially in cancer types such 

as blood cancer, lung cancer, and breast cancer, controlled drug release, that is, smart drugs are produced, thus 

increasing the effectiveness of the drug and reducing its side effects. For this purpose, carbon nanotubes and various 

nanoparticles as cobalt ferrite (CoFe₂O₄), platinum (Pt), gold (Au), and silver (Ag) nanoparticles combined with 

carbon nanotubes are used to increase their efficiency. In this study, silver nanoparticles (AgNP) with antibacterial 

properties were supported on multiwalled carbon nanotubes and loaded with doxorubicin (DXR) that used in cancer 

treatment. Than the DXR release was investigated in simulated body fluids. 

 

Material and method 
 

At the functionilization step of pristine multiwalled carbon nanotubes (MWCNT); 25 mL, 4 mol L-1 of HNO3 and 

75 mL, 10 mol L-1 of HCl were mixed and then this solution was added to 0.5 g of pristine MWCNT. This mixture 

was stirred at room temperature for a day. Then sonicated for 90 min using an ultrasonic bath. At the end of this 

period, MWCNTs were removed from the solution by filtering with filter paper, washed using ultrapure water and 

dried in an oven (120 °C and 24 hours). 

 

At the supporting MWCNT with AgNP step (MWCNT@AgNP); 0.05 mol L-1 of AgNO3 was added to 

functionalized MWCNT and sonicated. Then ethanol/water extract of Marrubium astracanicum plant was put in it 

and stirred for 24 hours. In the last stage the mixture was filtered, washed and dried in an oven. The functionalized 

MWCNT and MWCNT@AgNP characterization analysis were done by X ray diffraction (XRD) spectrophotometer, 

Fourier transform infrared (FTIR) spectrometer with attenuated total reflectance (ATR), and transmission electron 

microscopy (TEM). 

 

At the loading on functionalized MWCNT supported with Ag+ step; at different concentrations from 150 ppm to 300 

ppm DXR was added to at certain amounts of MWCNT@AgNP and stirred for 24 hours. Then DXR loaded 

MWCNT@AgNP was separated from the solution by centrifugation and dried. 

 

At the release study; simulated body fluid at pH 5.0 and pH 7.4 was prepared and DXR loaded MWCNT@AgNP 

was put into these solutions. At certain times 1 mL of solution was taken and analyzed by using UV-Vis 

spectrophotometer and the cumulative DXR release percentage was calculated. Considering the cumulative release 

percentage, it was determined that the release occurred rapidly up to the 250th minute at pH 5.0 and pH 7.4, after 

that the release rate slowed down as the time. 
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Results 
 

For characterization XRD analyses were done at room temperature in the range of 20º-90º. In the XRD pattern of 

functionalized MWCNT 26º, 42º, 44º, 50º, and 54º and in the XRD pattern of MWCNT@AgNP 26º, 38º, 44º, 64º, 

77º and 81º crystallographic planes can be seen. The FTIR spectra of functionalized MWCNT and MWCNT@AgNP 

were found different from each other. The band at 860 cm-1 was the Ag-O streching bond was determined in FTIR 

spectrum of MWCNT@AgNP. In the TEM images, it was seen that the MWCNT were successfully supported with 

AgNP. 

Thermogravimetric analysis (TGA) was done from 25 °C to 800 °C, under air flow at a rate of 10 mL min-1. 

According the results of TGA, it was determined that the decomposition temperature of MWCNT@AgNP was lower 

than the decomposition temperature of MWCNT. The presence of AgNP in the structure reduces the thermal stability 

of MWCNT. 

Release experiments of DXR loaded on MWCNT@AgNP at different concentrations were performed at two different 

pH and the data obtained were compared. Consistent with the data in the literature, it was found that the DXR release 

at pH 5.0 was higher than the release at pH 7.4. It should be noted that the cumulative DXR release also reaches 

approximately 30% at pH 5.0. Due to the tumour's acidic environment, drug release occurs in an acidic environment 

As a result, it is thought that MWCNT@AgNP has good DXR loading and release data, so it can be used in smart 

drug applications. The used nanocarrier system, MWCNT@AgNP, also provides a great advantage in terms of being 

non-toxic and antibacterial. 

 

 

Keywords: doxorubicin, characterization techniques, cumulative release, cancer 
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Abstract 

 

The energy released during the breaking of the earth's crust spreads in the form of seismic waves, creating strong 

ground shaking. During periods of strong tremors, most of the non-resilient structures are severely damaged and 

destroyed. With this destruction, the earthquake turns into a disaster by causing great loss of life and property. In the 

transformation of an earthquake into a disaster, the magnitude of the earthquake, soil and geomorphological features, 

construction material and construction style are effective. On the basis of the problems experienced in today's cities; 

In addition to population growth, urban planning defects that do not comply with local principles and decisions, 

unconscious and methodless selection of settlements take the first place. The study is based on empirical examples 

in order to understand analytically the relationship between geomorphological units and earthquake disaster with a 

reductionist approach. 

 

Lithological and tectonic characters are effective in the development of geomorphological units, which are also 

defined as landforms. Accordingly, there are direct/indirect correlations between geomorphological units and 

earthquake disaster. Because of this relationship, geomorphological characters should be analyzed along with 

proximity to the fault and soil properties in determining the settlement areas. With a more assertive approach, 

sometimes only the analysis of geomorphological characters may be sufficient to understand the earthquake 

resistance of the settlement area. When geomorphological and geomorphogenic studies and analyzes are made for a 

newly established settlement area, it will contribute to the easy determination of more resistant areas by reducing the 

costs in the very costly studies known as ground survey. In this context, when the plain floors, accumulation cones 

and fans consisting of loose fillings, and landslide areas are correctly determined; Without the need for extra budgets 

for ground survey, it will be possible to direct the settlement to more resistant areas. Most of the time, since the 

boundaries of plains, accumulation cones and fans and landslide areas are not determined correctly, settlements in 

related areas are less resistant to earthquakes. In addition: 

 

Appropriate site selection parallel to geomorphological units, 

 Distance from the benefit and location and application of fault containment bands (fault buffers), 

 Location analyzes suitable for street and street systems, 

 Settlement location suggestions for housing pattern and population density, 

 Detection of hydro-geomorphological risky areas, 

 

Many similar topics can be solved with the principles of applied geomorphology and terrestrial view. 

Apart from general geomorphological features, each geomorphological unit should be analyzed separately. For 

example, in the use of a ridge, the surface of the ridge and the use of slopes do not show the same resistance. As a 

matter of fact, the fact that the earthquake caused different damage in different locations within the same settlement 

in the 6 February 2023 Kahramanmaraş earthquakes showed that it was due to the characteristics of the 

geomorphological unit in which the settlement was established. Since it is possible to establish settlements with high 

resistance to earthquakes with the correct classification of geomorphological units, it is thought that 

geomorphological analyzes will provide great advantages in determining settlement areas. 

 

Keywords: Geomorphology, earthquake, disaster, resilience
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Abstract 

 

Posture refers to the balanced positioning of the body achieved through coordinated movements while engaging in 

various activities such as sitting, lying down, standing, or walking. Posture disorder is characterized by the abnormal 

positioning of the spine, leading to stressful postures of the joints, muscles, and vertebrae. This disorder can arise 

from factors such as previous accidents or impacts, a sedentary lifestyle, muscle weakness, poor physical condition, 

improper sitting or lying habits, excessive weight, pregnancy, imbalanced load distribution, chronic slumped 

shoulders due to neurological and muscular factors and genetic factors. Prolonged poor body positioning can lead to 

deterioration in the musculoskeletal system, compression of tissues, organ dysfunction, and pain in the joints, head, 

waist, neck, and back, and extreme fatigue. Furthermore, it can adversely affect person's physical appearance and 

mental well-being, significantly impact their overall quality of life. 

 

Postural disorders are categorized into three types: scoliosis, kyphosis, and lordosis. Scoliosis is a lateral curvature 

of the spine observed in the thoracic or lumbar regions. Kyphosis, also known as humpback, results from an excessive 

forward bending of the spine. Lordosis refers to an inward curvature of the spine, especially in the waist area, that 

exceeds normal parameters. Given the increasing prevalence of postural disorders, early detection becomes crucial. 

Ignoring posture disorders or delaying treatment can lead to rapid progression in disease. In severe cases of postural 

disorders, surgical operation may become necessary. While visual observation, physical examination and 

photogrammetric methods which are practical and accessible diagnosis techniques can only provide a general 

assessment of these disorders, more advanced techniques like radiography, electromagnetic-based solutions, and 3D 

analysis systems exist. However, these methods are less accessible, requiring laboratory environment, expensive, and 

may carry potential risks. Thanks to current technology, early diagnosis of these disorders is now achievable through 

user-friendly applications, real-time deep learning techniques, and wearable technological devices. 

 

This study aims to develop a user-friendly mobile application to enable individuals to self-assess their own posture, 

emphasizing the importance of early detection in postural disorders. The mobile application utilizes photographs 

taken from various perspectives to detect postural disorders, employing contemporary image processing techniques 

for analysis. Additionally, a wearable device equipped with sensors has been developed to prevent disease 

progression in users with early or moderate postural disorders. This device collects real-time data on the user's posture 

and provides audible and vibrating alerts if prolonged poor posture is detected, encouraging the user to adjust their 

positioning. In the developed mobile application, a web server was implemented using Flask in Python, enabling 

communication with Flutter through an Internet Protocol (IP). The user's photographs, captured from three different 

perspectives (right, left, and front), are simultaneously processed by the PoseNet model to identify the coordinates 

of key points in the human body. To assess posture disorders, six key points are 
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identified in the front photograph, while three key points are marked in both the right and left photographs. The 

coordinates of these marked key points, along with the angular variations between them, are compared with the 

predefined threshold values. Based on this comparison, the user is informed about the type and its severity level of 

the disorder. Furthermore, recommendations are provided to aid in the posture adjustment process. To assist in 

monitoring patient posture, a wearable device has been developed. This device consists of an STM32F407 

microcontroller, an MPU6050 which is a sensor for motion processing device, and audible and vibrating devices. 

The microcontroller continuously monitors filtered acceleration and gyroscope data from the MPU6050, which is 

then converted into angular data using Euler formulas, used to describe rotations in three-dimensional space. By 

comparing these angular values against predefined ranges, the device gives audible and vibrating warning to the users 

if body position stays long exceeded of these ranges, thereby promoting users to adjust their body position. 

 

As a result, the scoliosis detection rate in the conducted tests, involving sample photographs with and without posture 

disorders, was found to be 93%. The kyphosis detection rate was 89%, while the lordosis detection rate reached 68%. 

The success rate of detection varies depending on the severity level of the disorder, with higher success rates observed 

in severe stages of posture disorders compared to early and moderate stages. Additionally, the success rate is affected 

by photo quality and the angle of the photographs captured. However, the study concludes that such an approach 

including software and hardware implementation can be utilized for the early diagnosis of postural disorders and 

their treatment if the case is not severe. 

 

Keywords: Kyphosis, Lordosis, Postural assessment, Posture disorders, Scoliosis 
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Abstract 

 

Introduction 
 

Humans and other living organisms are constantly exposed to a radiation environment throughout their lifetimes, 

which includes cosmic radiation from space and natural radioactive elements such as U-238, Th-232, Cs-137, K-40 

and originating from the Earth's crust. It is well-known that a significant portion of gamma radiation originates from 

the surface layer, particularly within the 0-25 cm depth. Over the past century, this natural level has seen a 

considerable increase due to nuclear bomb testing and the use of certain technological products. 

 

Natural and artificial radionuclides found in food and beverages are known to contribute to an effective internal dose 

when consumed. According to an estimate, food consumption accounts for a sizable portion of the mean yearly 

effective dosage resulting from natural sources. The dosage generated by consuming food products can be estimated 

by measuring the radionuclide concentrations that are present in foods. This kind of activity also enables the 

establishment of baseline values for comparison with subsequent measurements. 

 

Rize province has been subjected to investigation due to its geographical location and contamination with radiation 

following the Chernobyl nuclear power plant accident. This study aims to assess the radiation levels in vegetables 

and fruits grown in Rize and compare the calculated effective annual dose with internationally permitted levels for 

health assessment. 

In this study, gamma radioactivity levels of grapes from Pazar, Derepazarı, and Ardeşen; Swiss chard from Pazar, 

Derepazarı, and Fındıklı; and parsley from Ardeşen, Derepazarı, and Fındıklı were determined. 

 

Metarials and Methods 
 

Three sampling stations were selected in each region. Subsequently, samples of grapes, Swiss chard, and parsley 

were collected. The collected samples were placed inside aluminum foils and incinerated at 600°C in a muffle furnace 

for a duration of 10 hours to turn them into ash. The weight of the obtained ash from each sample was measured, and 

they were then transferred and labeled in plastic sample containers. The containers were sealed with tape and left 

undisturbed for 21 days to establish radioactive equilibrium. Subsequently, gamma spectrometric analysis was 

performed on the samples, and counting values were recorded at predetermined intervals. 

Using a coaxial HPGe detector with a 55% relative efficiency and 1.9 keV accuracy 1332 keV gamma radiation at 

the Co-60, gamma spectrometry measurements were performed on all samples (Ortec, GEM55P4-95 model). The 

device was protected by a lead well that was 10 centimeters thick and had 2 mm Cu foils inside of it. The computer 

program Genie 2000, which was purchased from CANBERRA, was used to conduct the spectrum study. 

 

The U-238 series is characterized by gamma energy levels of 351.9 keV (Pb-214) and 609.3 keV (Bi-214), while the 

Th-238 series is represented by energy levels of 911.1 keV (Ac-228) 
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and 583.1 keV (Tl-208). Applying gamma lines at 1460.8 keV, K-40 was studied. 

The following equation was used to calculate the activity values of the U-238, Th-232, Cs-137, K-40 in the analyzed 

samples: 

 

A=s/[(Iγ).w.t.ε] 

 

Where, A (Bq/kg) is the activity, s is the net field of the total absorption line, Iγ is the absolute intensity of the 

transition, w is the mass of the sample, t is the sample measurement period and ε is the full energy peak capacity. 

 

After counting the samples in the HPGe detector, the activity concentrations of radionuclides ( U-238, Th-232, Cs-

137, K-40) were calculated in Bq kg⁻¹ units for each sample. Additionally, effective annual dose were calculated in 

µSv year⁻¹ units. 

 

 

Result and Conclusions 
 

 

The calculated results for grapes showed concentrations of U-238, Th-232, Cs-137, K-40 as (4.10±0.37), (3.16±0.41), 

(1.75±0.18), and (272.15±7.63) Bq kg⁻¹, respectively. Swiss chard exhibited concentrations of U-238, Th-232, Cs-

137, K-40 as (28.63±2.50), (14.58±1.49), (22.13±2.18), and (840.18±28.13) Bq kg⁻¹, respectively. For parsley, the 

concentrations were (53.39±4.20) Bq kg⁻¹ for U-238, (20.67±6.09) Bq kg⁻¹ for Th-232, and (B.D.L.) for Cs-137, and 

(1134.59±50.04) Bq kg⁻¹ for K-40. The calculated effective annual dose for grapes, Swiss chard, and parsley were 

0.765, 0.239, and 0.448 µSv year⁻¹, respectively. 

 

When comparing the obtained data, the highest concentration of U-238 was found in parsley (53.39±4.20) Bq kg⁻¹, 

and the lowest in grapes (4.10±0.37) Bq kg⁻¹. For Th-232, the highest concentration was detected in parsley 

(20.67±6.09) Bq kg⁻¹, while the lowest was in grapes (3.16±0.41) Bq kg⁻¹. The highest concentration of Cs-137 was 

observed in Swiss chard (22.13±2.18) Bq kg⁻¹, whereas it was below the detection limit (B.D.L.) in parsley. For K-

40, the highest concentration was recorded in parsley (1134.59±50.04) Bq kg⁻¹, and the lowest in grapes 

(272.15±7.63) Bq kg⁻¹. The highest effective annual dose was found in grapes, and the lowest in Swiss chard. 

 

The World Health Organization's established effective annual dose (H) is 290 µSv year⁻¹, and the permissible Cs-

137 value is 1000 Bq kg⁻¹. Based on this research, the levels of Cs-137 and dose values were found to be significantly 

lower in these food items, indicating no health risks for consumers. 

 

 

Keywords: Radioactivite, foodstuff, effective annual dose, health risks. 
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Abstract 

 

Introduction 
 

Concrete is an important building material that is formed as a result of mixing granular materials such as sand, gravel 

and crushed stone called aggregates with cement and water that bind them. Cement acts as a binder in the mixture. 

Fine aggregate fills the gaps between coarse aggregate grains and increases the compatibility of concrete. Gravel or 

crushed stone grains form a kind of skeleton of the concrete. Thus, they resist possible forces. Concrete is a load-

bearing building material. In the first stage of its production, concrete is a highly viscous liquid; it can be placed in 

molds of different shapes. This quality shows the superiority of concrete over natural stones, because natural stones 

are not used outside of certain geometric shapes without being processed or chiseled, they do not create a continuous 

bearing environment. 

One of the most important mechanical properties of concrete is its compressive strength. Compressive strength of 

concrete is affected by many factors. Although the same aggregate and cement are used in concrete production and 

no change is made in production methods, the strengths of the concretes obtained can be different from each other. 

The main factors affecting the compressive strength of concrete can be listed as factors related to cement, amount of 

water, and compatibility of concrete. 

Elastic deformation is the deformation in which a material can return to its original shape when the load is removed 

after being subjected to deformation under load. When the elastic limit is exceeded, most materials undergo plastic 

deformation that does not return to its initial shape. Elastic strain is proportional to stress in most building materials 

and varies linearly. Elastic strain is considered to be time independent. In the case of uniaxial loading, this relation 

is expressed as σ=E×ε (Hooke's Law) and constitutes the fundamental law of elasticity. The coefficient “E” in this 

relation is called the elasticity modulus of the material. 

Knowing the elasticity modulus of concrete is important for calculating the deformations of concrete, reinforced 

concrete and prestressed concrete structures. Since these deformations must be known in many respects, the elasticity 

modulus is a mechanical property that must be determined. We can also calculate the stresses by measuring the 

deformations using the knowledge of the elasticity modulus. There is a relationship between elasticity modulus and 

compressive strength of concrete. With the equations derived from this relationship, it is possible to calculate the 

approximate elasticity modulus of concrete without destroying the concrete. The presence of a viscous phase such as 

cement paste in concrete causes the deformation of this material to be different from the deformation of solid objects. 

 

Materials and Method 

 
In the present study, limestone aggregate extracted from Elazığ province was used for the production of concrete 

specimens. Aggregate mixtures with the largest grain diameter of 31.5 mm were used in the calculation of concrete 

mix design according to TS 802. 
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CEM I 42.5 N Portland cement produced in Elazığ Cement Factory was used in the experimental studies. The present 

study was carried out at Fırat University, Faculty of Engineering, Department of Civil Engineering, Building 

Materials Laboratory (FÜYAMLAB). 

 

The specimens were placed in a curing pool with a temperature of 23°C and removed from the pool at the end of the 

28th day. Compressive strength tests were performed on 150x150x150 mm sized concrete cube specimens with dry 

surface in accordance with TS EN 12390-3 standard. The same compressive strength apparatus with constant loading 

rate was used for the crushing of the obtained concrete specimens. 

 

Since it is difficult to determine the elasticity modulus from the σ - ℇ relationship, the dynamic elasticity modulus of 

the concrete specimens manufactured in the present study was calculated using empirical formulas according to TS 

500-2000 - ACI 318-95 and CEB-FIP 1978 based on the experimental data in this study. 

 

Results 
 

Within the scope of the present study, the compressive strengths of a total series of concrete specimens produced for 

different cement dosages (300, 350 and 400 kg/m3) using limestone aggregate were determined. Using these 

experimental compressive strength values, the dynamic elasticity modulus was calculated according to the relevant 

regulations TS 500-2000, ACI 318-95 and CEB-FIP 1978. 

 

When the variation of the compressive strength of the concrete specimens tested within the scope of the present study 

was examined with the water cement ratio, it was determined that the compressive strength decreased by 

approximately 10% on average with an increase in the water cement ratio from 0.25 to 0.30. Dynamic elasticity 

modulus values was calculated in accordance with the calculations and rules in TS500 (2000) regulation. 

Accordingly, it was determined that there was approximately 20% increase in the dynamic elasticity modulus values 

in response to approximately two-fold increase in the compressive strength of concrete. Dynamic elasticity modulus 

values was calculated in accordance with the calculations and rules in ACI 318 (1995). Accordingly, it was 

determined that there was an increase of approximately 40% in the dynamic elasticity modulus values in response to 

approximately two-fold increase in concrete compressive strength. Dynamic elasticity modulus values was calculated 

in accordance with the calculations and rules in CEB-FIP (1978) regulation. Accordingly, it was determined that 

there was approximately 20% increase in the dynamic elasticity modulus values for approximately two times increase 

in concrete compressive strength. 

 

Conclusions 
 

As a result, it was determined that the dynamic elasticity modulus increased with the increase in concrete compressive 

strength. However, it was observed that the rate of increase in concrete compressive strength was higher than the rate 

of increase in dynamic elasticity modulus. 

 

Keywords: Concrete specimens, Compressive strength, Dynamic elasticity modulus, Concrete quality. 
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Abstract 

 

Introduction: It is obvious that the construction of any water structure on the rivers will disrupt the existing 

balance as there will be a change in the flow of the river. The restoration of this balance in the river is 

possible through the formation of scour and sediment deposits in places. In other words, since the natural 

flow of the river is blocked, local scouring may occur at the downstream base due to the potential energy 

accumulated by the flow. These local scour can increase over time and weaken the foundation of the water 

structure, causing damage or even collapse of the hydraulic structure in question. Depending on the river 

flow, the bottom material transported from the local scour pits will cause deposits on the river bed. These 

sediment deposits may also cause the structure to be inefficient. Because these ripples downstream of the 

dam directly affect the well water depth, the spillway and the power plant operation. 
The aim of this study is to investigate experimentally the time variation of the maximum scour depth downstream of 

free-falling V-notch weirs. It was found that previous studies were generally carried out for small-scale laboratory 

models and for non-shrinkage weirs. In the present study, the scour in the downstream of a V-notch weir is 

investigated by considering different dimensionless parameters. Thus; it is aimed to provide useful findings to 

practical engineers and the literature. 

Materials and Method: Within the scope of this study, local scour in the downstream of conventional V-

notch weirs with shrinkage was investigated experimentally. Within the scope of this study, the existing 

experimental setup in the Hydraulics laboratory of the Department of Civil Engineering, Faculty of 

Engineering, Fırat University was used. In the experimental setup, the upstream channel length was taken 

as 6 m which is sufficient length to provide the developed flow condition. There are two tanks in the 

hydraulic laboratory. The tank located in the basement of the laboratory is 100 m3. The tank approximately 

11 m above this tank is 50 m3. An overflow weir is placed on the tank on the upper floor to keep the water 

level static and to ensure the sump condition. Three 22 kW pumps were used to pump water from the tank 

below to the tank above. Each of the pumps can pump a flow rate of 77 L/s to the upper tank. Thus, the 

desired flow rates could be safely taken to the experimental setups with the help of valves on the main 

pipeline. In the experimental setup used in this study, a 45 kW pump was also installed to pump the water 

so that the desired flow rates could be easily obtained. The experimental setup was carefully constructed 

using sheet metal, glass, plexiglass, profile, chrome-nickel, sleeve, nipple, valves and other fittings. Then 

it was painted with special metal paint. Scaffolding stairs were built. 
The existing experimental setup was manufactured to be adjustable for four head heights. The experiments were 

carried out for 9 hours for four head heights and four unit flows in a free fall V-notch weir. The upstream channel is 

60 cm wide, 90 cm high and 6 m long. There is a reservoir and tranquilizers before the experimental channel. The 

downstream pool is 2 m wide, 2 m high and 2.5 m long. The downstream pool was filled with 1 m high bottom 

material (d50=1.3 mm, quartz sand). The drop heights were 25, 50, 100 and 167 cm; the flow rates were 5, 8, 12 and 

15 L/s and the tailwater depth was 25 cm. 
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Results 
 

When the variation of the scour depth with time depending on the head and flow rate was analyzed; it was determined 

that the equilibrium scour depth increased as the flow rate increased. It can be said that the equilibrium scour depth 

generally decreases with the increase in the height of the drop. 

 

When the jet trajectory is analyzed in V-notch weirs; the distance of the jet hitting the downstream pool increases 

with increasing flow rate. The distance between the exit point of the water jet and the point of impact on the 

downstream pool does not change significantly with increasing flow rate. 

 

When the jet widths for the tested V-notch weir are analyzed; the jet width increases with the increase in flow rate 

and head height. As the jet width increases and the jet impact angle increases, more air bubbles are introduced into 

the downstream pool. Due to the shrinkage of the V-notch weir, the jet width increased with increasing head. 

 

Conclusions 
 

Jet trajectory, downstream scour geometry and bottom topography were determined for the free-falling V-notch weir 

flow. 

 

 As the flow rate increased, the equilibrium scour depth also increased. 

 In general, the equilibrium scour depth decreased with the increase in drop height. 

 With the increase in flow rate, the distance of the jet hitting the downstream pool increases. 

 The distance between the exit point of the water jet and the point of impact on the downstream pool does not 

change significantly with increasing flow rate. 

 The sand pile formed in the downstream pond is spread in a crescent shape across the width of the scour 

chamber. 

 

Keywords: Flow characteristics, Hydraulic structure, Local scour, Maximum scour depth, V-notch weir. 
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Abstract 

 

Graphical/Tabular Abstract 
It is important research area that micro modelling of the masonry walls in terms of the understanding of the response 

of the structural elements. Masonry buildings are widely built in our country, especially in rural areas, as in many 

countries of the world, because they are economical and can be easily constructed with local materials. For this 

purpose, the brick/stone, which is the construction material of the building, and the mortar used to connect these 

elements should be modeled in detail and the wall strengths should be determined. This modeling technique is called 

“Micro modeling” and has been the field of study of many researchers. In this research, experimental results of the 

Eindhoven walls are used for appropriate equations for the Drucker-Prager material model. In the first loading phase, 

pre-loading were applied in vertical direction of the walls. After loading phase, displacement controlled loading were 

applied at top of the wall in horizontal direction. Pre-loading values which has 30 kN, 120 kN and 210 kN, were 

called as JD4, JD6 and JD7, respectively. The dimensions of the Eindhoven walls are 990×1000×100 mm and were 

built using 210×52×100 mm bricks and 16 rows of brick-mortar with a mortar thickness of 10 mm. The walls are 

990x70x100 mm steel plates at the top and bottom of the model. In this model, a total of 11200 nodal points and 

11096 plane solid finite elements are used. Base shear force-top displacement graphs were obtained and cracking 

regions under these loadings. Numerical results were calculated by using different brick and mortar material 

properties. Numerical analysis results were obtained with the help of Ansys finite element program. Appropriate 

equations for the Drucker-Prager material model is obtained by using maximum loading capacity, threshold 

displacement value and damage regions. 
 

 

JD4 

     

 

JD6 

     

 

JD7 

     
 

Purpose: In this study, the effectiveness of the Drucker-Prager material approach in analysis by the micro model of 

the masonry walls are investigated. Some equations for the material properties of the bricks are recommended in the 

numerical modelling of the walls.  

Theory and Methods: The Drucker-Prager material model is widely used for numerical analysis of the brittle 

materials. This model is obtained by von Mises criteria which include hydrostatic stress. The model is used two 

material coefficient as cohesion and internal friction angle. Yield surface of the model is a right cone shape. Plastic 

strains which perpendicular to the surface, are occurred for principal stress outside of the yield surface.   
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Results: When comparing with experimental and numerical results with regard to maximum loading capacity, 

threshold displacement and total energy values of the JD4, JD6 and JD7 walls, the modulus of elasticity, the internal 

friction angle and the cohesion values of the brick unit. In the all solutions, the plastic strain regions were obtained 

as three regions. First region started from the upper right corner of the walls and it propagated to the left side in the 

horizontal direction. Second region started from the lower left corner of the walls and it propagated to the right side 

in the horizontal direction. Additional damage zone was obtained as diagonal form that propagated from the upper 

left corner to the lower right corner. In the all numerical solutions, no internal friction angle are affected. It is observed 

that cohesion and internal friction angle of the brick unit are varied that depending on the preloading values of the 

Eindhoven walls.  

 
Conclusion: In all the numerical solutions, it is observed that although the cohesion and elasticity modulus material 

properties of the brick material are affected to numerical results, the internal friction angle of the brick material is 

not influenced. Thus, appropriate values for modulus of elasticity, internal friction coefficient and cohesion of brick 

material in the JD4, JD6, and JD7 Eindhoven walls, are determined by using comparisons to maximum load capacity, 

threshold displacement and total energy values obtained from experimental and numerical results. In this research, 

appropriate equations for the Drucker-Prager material model is obtained. It is determined that no numerical solutions 

are affected by material properties of the mortar. Modulus of the elasticity and cohesion values are varied that 

depending on the pre-loading values of the walls. Therefore, correlations between preloading-cohesion of the brick 

and pre-loading-the elasticity modulus of the brick are obtained as 𝑐𝑇 = 3 10−6𝑃 + 0.3833 and 𝐸𝑇 = 0.0806𝑃 +
1333.3, respectively. 
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Abstract 

 

Introduction: In the production industry, the suitability of the workplace environment, the quality of the production 

machinery/tools and the participation and adoption of the employees are important for the production activities to be 

carried out according to the principles of occupational health and safety (OHS). Therefore, occupational risk 

assessment is very important for manufacturing industries. When deciding on the prioritization of risks in 

occupational risk assessment, considering how the parameters defining the risk will change in different possible states 

(under different conditions that will arise in the future) strengthens the decision-making process. Therefore, the main 

motivation of this study is to develop a new occupational risk assessment approach that will address future changes 

in the importance levels of risk parameters and minimize the uncertainties that may arise in the risk assessment 

process. 

Materials and Methods: To adapt this dynamic situation to the approach, stratified multi-criteria decision making 

(MCDM) has been preferred. The concept of stratification with the best-worst method (SBWM), which is an 

important MCDM method, is used to determine importance weights of the risk parameters of occupational risk 

assessment. In addition, Bayesian version of BWM has been used to bring together and evaluate the evaluations of 

more than one decision maker without loss of information. Unlike the literature, GeNle software, a Bayesian Network 

tool, was used to calculate the posterior probability values of the future states considered within the scope of the 

study. In determining the priority scores of each hazard, the TOPSIS Sort method, which works according to the 

logic of proximity to the ideal solution and has the purpose of classification, is used. Thus, while determining the 

priority score and order of each hazard, the class of this hazard can also be determined. In this context, each hazard 

has been assigned to five classes as “very high risk, high risk, substantial risk, possible risk, risk”.  

Results: The study was applied to the analysis of risks in a ready-mixed concrete production facility located in 

Tunceli. Five different risk parameters were determined for the problem. These are probability, severity, detectability, 

cost, and feasibility of preventive measures. Classical methods, which are widely discussed in the literature and 

commonly used by SMEs in the manufacturing industry, usually contain two or three parameters. Seven different 

states affecting the importance weights of these parameters are discussed. These are respectively S1-Current state; 

S2-Changes in the technology, materials and equipment used in the workplace and in the production method; S3- 

Occurrence of work accident, occupational disease or near miss event; S4-The emergence of a danger (natural 

disaster, Covid-19 epidemic, etc.) originating from outside the workplace and affecting the workplace; S5-3. and 

simultaneous occurrence of the situations in item 4; S6-2. and simultaneous occurrence of the situations in item 4; 

and S7-All situations occur at the same time. To calculate the importance weights of the risk parameters, the transition 

probabilities of these seven states were calculated. Here, the network structure of the strata is created with the 

Bayesian network. 
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On the other hand, Bayesian BWM has been used in the pairwise comparison of risk parameters for each state by 

decision-making experts and merged with stratification. In this way, it is aimed to introduce an approach called 

stratified Bayesian BWM that can be used for further studies in the literature. According to the results obtained 

regarding the probabilities of the states, S2 has the highest transition probability with a probability value of 25%. 

This was followed by S3 (21%), S1 (16%), S6 (12%), S5 (9%), S7 (9%) and S4 (8%). The final importance weights 

of the five criteria were obtained by multiplying these posterior probability values with the criteria weight  

values (obtained from Bayesian BWM) under each state. According to these results, while the cost criterion is in the 

first place with 27% importance, it is followed by the applicability of preventive measures with 24% and detectability 

with 19%, respectively. The weight of probability and severity parameters, which are the two most important 

parameters of classical risk analysis methods, are in the last two places with 15% per each. According to TOPSIS 

Sort results, in the ready mixed concrete facility where the application is made, there are 2 hazards in the very high-

risk class, 9 hazards in the high-risk class, 23 hazards in the substantial risk group, 8 hazards in the possible risk class 

and finally one in the risk class. It has been determined that the most prioritized and high risks are caused by accidents 

due to excessive speed and traffic accidents inside and outside the operation area due to the truck/construction 

machinery not complying with the speed limits. Following these, it was concluded that the hazards such as working 

at height, unsuitable lifeline, and improper cleaning activities in cement silos cause risks in the high-risk class. 
 

Conclusions: OHS and the concept of occupational risk assessment, which is at the center of this concept, is a process 

that both concerns the life and health of employees and affects production costs, with the awareness it provides in 

reducing the negative effects of risks that arise in production facilities. With the new approach proposed in this study, 

a process that directly affects employee health in a positive sense was produced by reflecting the effect of possible 

future situations to the analysis. It has enabled a more effective risk assessment than traditional occupational risk 

assessment practices.  
 

This study is part of a research project supported by Scientific and Technological Research Council of Türkiye ( 

TUBİTAK ) with the Grant No. 122M702 under 1002-Short Term R&d Funding Program.  We thank TUBİTAK for 

is support 

 

Keywords: Occupational risk assessment, Stratified Bayesian Best-worst method, multi-criteria decision making, 

TOPSIS sort, ready-mixed concrete production 
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Abstract 

   

1. Introduction  
 

Plate girders are designed to carry severe loads over large spans. Flanges resist moment and web stands shear forces. 

While designing plate girders different failure mechanisms, e.g. shear buckling, compression buckling, local buckling 

of the web, local buckling of the flanges, and lateral-torsional buckling of the girder are considered. Shear strength 

of steel girders with slender webs is far less than the yielding shear capacity, which generally controls the capacity 

of compact and non-compact webs of girders. It is primarily because of the web buckling before reaching the 

material’s yield strength. Elastic buckling of the web is directly related to the web stress level caused by the principal 

compressive forces at the high shear regions of the girder. Reducing the stress level in the web occurring at the same 

load, could delay the elastic bucking occurrence, thus improving the shear capacity of the girder. Webs are usually 

reinforced with transverse stiffeners to enhance the buckling strength by decreasing panel aspect ratio. Stiffened webs 

stand shear also after buckling, which is named as post buckling strength [3]. 

 

2. Phases I and II  
 

A comprehensive research program was realized as three phases to investigate the usage of carbon fiber reinforced 

polymer (CFRP) strands for uniaxial compressive and shear strengthening of steel plates and for shear strengthening 

of steel girders. In the first phase of the program, bond characteristics of the proposed material was evaluated. 

Afterwards in the second phase, the strengthening system’s performance was tested in increasing the shear capacity 

of steel plates under pure shear stresses [1, 2]. 

 

3. Analysis and Stiffeners’ Design 
 

As the third phase of the research, the effectiveness of the strengthening system in increasing the shear capacity of a 

steel bridge girder was tested through 12 experiments. Before the tests, the design shear strength check, design 

flexural strength check, and the stiffeners’ design of the steel girder specimen were performed by the author [3]. The 

steel girder was a built-up section. It was designed intentionally to fail in shear buckling. Analysis and stiffeners’ 

design were realized according to the provisions for load and resistance factor design (LRFD) in the ANSI/American 

Institute of Steel Construction (AISC) 360-16 – Specification for Structural Steel Buildings [4]. 

 

4. Experimental Program  
 

The steel girder web was stiffened and comprised six shear panel zones. Two panels at the girder ends were tested as 

controls and strengthened sections. The steel girder was simply supported and laterally braced. The loading was 

applied by hydraulic jacks located on a loading beam set on top of the girder. Experiments were conducted utilizing 

the remaining four steel web panels. Each panel was tested three times. The first test was a reference test, the second 

test was done by strengthening the panel with one layer of CFRP strands, and the third test was done by strengthening 

the panel with two layers of CFRP strands. High modulus CFRP strand was utilized in the experiments. Parameters 

used were orientation of CFRP and the number of CFRP layers. 
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5. Analytical Study  
 

Phases of the research program concerning the usage of CFRP strands to increase the compressive and shear strength 

of steel plates showed that finite element models and simple hand calculations are sufficient to estimate the behavior 

and strength increase obtained by utilizing the strengthening system. The classical elastic relationship was utilized to 

determine the shear stress in the panel. CFRP compressive elastic modulus determined from the coupon tests was 

used in the calculations. In addition, Tresca criteria was used to find shear stress from steel normal stress and then to 

calculate the theoretical shear strength. The estimated shear strength was checked with the measured values for all 

tests. The comparison demonstrated that the shear load can be efficiently predicted from the composite transformed 

section properties of the strengthened panel [2]. 

 

6. Results and Conclusion  
 

Results showed that the CFRP strands were very effective in increasing the shear strength before the steel web 

yielding. In addition, increasing the CFRP layers’ number improved the shear capacity of the web regardless of the 

CFRP strand orientation. The system demonstrated no debonding of CFRP up to failure. The high modulus CFRP 

strand was found out to be an efficient material in enhancing the shear capacity of steel girders. The increase of the 

lateral stiffness was related to the increase in reinforcement ratio. Moreover, CFRP strands placed parallel to the 

compressive stress direction had the highest increase in lateral stiffness followed by CFRP strands oriented vertically. 

Increasing the CFRP reinforcement ratio increased the shear strength of the system. Slenderness ratio increase of the 

plates improved the effectiveness of the strengthening system. Furthermore, optimum orientation was obtained by 

installing the strands in the principal compressive stress direction.  

 

Keywords: plate girder, shear buckling, strengthening, carbon fiber reinforced polymer 
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Abstract 

 

In the years that ensued after the events of the September 11 attacks on the World Trade Center (WTC) in New York 

City in 2001, a multitude of investigations have concentrated on comprehending the effects of fire on building 

structures. The collapse of the WTC towers underscored the necessity for a more profound comprehension of how 

tall buildings behave under the influence of fire. It is imperative to guarantee that structural frameworks possess 

sufficient fire resistance capabilities across various fire scenarios. The failure of columns in the event of a fire can 

trigger the gradual collapse of a building, typically culminating in significant economic and human losses. After 

initial research and analysis, an eight-story residential steel structure was modeled using SAP2000. Multiple fire 

scenarios were replicated on various floors, including those affecting exposed primary load-bearing steel 

components, in order to generate temperature-dependent strength data. The evaluation of steel elements' strength 

involved examining their performance in terms of axial compression, bending moment, and shear forces across 

different situations, encompassing yield and ultimate stress conditions, as well as variations in the modulus of 

elasticity. Furthermore, the thermal characteristics of the reinforcement mesh within the concrete block of the slabs 

were examined at varying depths. This examination took into account alterations in axial, moment, and shear forces 

under scenarios involving both protected and unprotected steel elements. Additionally, the displacement of the slab 

caused by the prolonged exposure to high temperatures was assessed and compared to permissible deflection limits.  

 

These analyses were conducted to investigate the effects of fire on steel structure performance, aligning with the ISO 

834 standard adopted by European Standards. The results of the fire scenario analysis under varying temperature 

conditions were obtained for a fire event on the first three floors. The findings reveal a correlation between increasing 

temperature values and a decrease in structural integrity. After 60 minutes of exposure to elevated temperatures, the 

ground floor experiences a 48.82% reduction in axial force (compression) in the HE300A column, with no change in 

moment. However, there is a 48.42% reduction in shear force. In the case of the HE140A console beam, although 

there is no axial force, there is a 76.47% reduction in moment and a 38.25% reduction in shear force. The HE140A 

edge beam shows a 28.46% decrease in moment and an 8.17% reduction in shear force. With increasing temperature 

levels, the stress ratios of load-bearing steel structural elements also increase. For example, the HE 300A column 

exhibits stress ratios of 1.289 at 600⁰C and 6.084 at 940⁰C. The HE140A console beam shows a stress ratio of 1.497 

at 940⁰C, and the HE 140A edge beam records a value of 6.367 at 940⁰C. These values surpass the ideal stress ratio 

range of 0-1. This suggests that at the specified temperatures, the load-bearing capacity of the steel elements has been 

compromised. Additionally, it has been deduced that steel structural components on various floors and axes, 

excluding the exposed column beams, have been influenced by the elevated temperatures, resulting in increased stress 

levels. This analysis offers insights into the degree to which the overall structural integrity of the simulated multi-

story building has been impacted.  

 

Keywords: compartment fires, fire protection, residential structure, structural fire performance 
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Abstract 

 

The study area is located in the southwest of Adıyaman province. The oldest outcropping unit is the Pütürge 

metamorphic rocks (Cambrian-Carboniferous), which outcrops in the northeast of Çelikhan, and forms augen 

gneisses, quartzites, amphibolite schists, micaschists, and chlorite schists. The rocks of the Maden Group (Middle 

Eocene) and some volcanic-plutonic intrusions form the other lithological units of the study area. The Pütürge 

metamorphites reached their observed positions with the geological events in the Upper Cretaceous-Early Miocene 

interval. The study area is located between Çelikhan and Malatya, where different geological structures are observed. 

The lithological units identified so far are the Koçali Complex, the Yüksekova Complex, the Maden Group, and 

sedimentary and volcanic rocks. These units show both intrusive and tectonic contacts with Pötürge metamorphic 

rocks. The intrusive and tectonic/structural contacts are mineralization settings. The source of mineralizations can be 

considered as volcanic and plutonic rocks with different characteristics in the study area. Metabasic, metagranitoid, 

and metacarbonates associated with structural units consisting of both dip-slip reverse and strike-slip faults in the 

Pütürge metamorphites indicate the preference of mineralizations to settle within weak zones. It can be said that the 

ore-bearing zones generally form sulphide compounds within the north-south trending faults. In most mineralizations, 

metal aggregations can occur at different stages and may reflect multiple paragenesis and successions. It is necessary 

to distinguish between the deep origin and the superficial origin phase of ore-mineral formations characteristics. For 

example, in Pb-Zn mineralizations; sphalerite forms before galena. The presence of pyrite in this paragenesis 

indicates that solutions containing iron are effective in the formation of pyrite. It can be said that the compounds of 

zinc with sulphur and the formation of sphalerite may have occurred later. Like pyrite, pyrrhotite is one of the first 

minerals to form. Silver and its compound antimonite are the last minerals to form. In determining the sequence, the 

formation of the mineralization should first be defined by the host rock petrography. This is because the paragenesis 

and succession characteristics mentioned above may change for each mineralization formation. For example, 

pyromethasomatic formation successions may be different, hydrothermal ore formation successions may be different. 

The more a mineralization is formed at a higher temperature, the better the succession can be defined. The mineralogy 

of the ore was determined using SEM-EDX (Scanning Electron Microscope-Energy Dispersive X-ray) and polarising 

microscopy on samples taken from altered ore zones outcropping around Karagöl. From the mineralogical studies, 

both the polarising microscope data and the SEM images and EDX results indicate that the metal contents in the 

carbonate host rocks can be divided into three groups. The first group is galena, sphalerite, silver sulphur salts or 

native silver formed by high Pb>Zn>Ag and sulphur compounds. Second group; pyrite, sphalerite, galena composed 

of high Fe>Zn>Pb and sulphur compounds; the third group; chalcopyrite, covelin, galena, sphalerite, and barite 

formed by Cu>Pb>Zn>Ba and sulphur compounds. Considering that the mineralization follows weak zones in the 

host rocks and the hydrothermal solution in these zones may have been shaped by pH and redox conditions, it can be 

said that the hydrothermal cycle is effective in paragenesis and succession. It can be said that the gold enrichments, 

which are notable for with their high pyrite content, occurred before the silver enrichments. Sphalerite formations 

due to low Fe and high Zn contents are indicative of intermediate sulphidation conditions, whereas the association 

of high Cu contents with pyrite shows that intermediate sulphidation conditions are transitional to high sulphidation 

conditions. From the SEM-EDX data it can be seen that the high sulphidation redox conditions, accompanied by Ba, 

allow the formation of barite due to the oxidation of Cu compounds, therefore barite is formed together with
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copper minerals. It is noted that the high levels of Si, Mg, and Na reflecting the country rock feature in only one 

sample indicate that the intrusion causing the mineralization is basic. The manganese content (347 ppm) must 

originate from the Mineral Group (Middle Eocene) volcanic sedimentary rocks. In the sample from the study area, 

the chemical primary element composition of the whole rock is 4.87% Fe, 2.82% Ca, 0.33% Mg, and the trace 

element contents of Au, Ag, Pb, Zn, Cu (1.8 ppb, 1278 ppb, 114 ppm, 228 ppm, 250 ppm, respectively) show that 

they are compatible with the mineralogical composition. 
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Abstract 

 

In this study, an estimation model was developed to determine the shear strength parameters of disturbed soil samples 

using resedimented samples. In this context, plastic and index property determinations and UU triaxial compressive 

strength tests were carried out on undisturbed alluvial soil samples obtained by core drillings from Bafra district of 

Samsun city, Türkiye. 5 boreholes, each 10 m deep, were drilled in the study area and undisturbed soil samples were 

collected using custom-made 9 cm diameter, 60 cm long (maximum sample length is about 50 cm), thin-walled UD 

samplers. To minimize sample disturbance, no drilling fluid was used, and the samplers were driven into the soil by 

hydraulic pressure without rotation. Groundwater was encountered at a depth of 2 to 3 meters, and since the 

resedimented samples would be fully saturated, undisturbed samples were collected between 4 and 10 meters to 

ensure maximum saturation. By collecting a single undisturbed sample every 50 cm, a total of 60 undisturbed samples 

were collected from all 5 boreholes (12 samples from each borehole). Since it would be practically difficult to obtain 

3 triaxial test specimens (needed to determine cohesion and internal friction angle) from one UD sampler, a single 

triaxial test specimen was obtained from each sampler. In this way, 3 specimens obtained from 3 consecutive UD 

samplers were considered as a single set of samples. The remaining part of the specimens in each UD sampler were 

used to determine their plastic and index properties. Natural water content, natural unit weight, specific gravity, void 

ratio, saturation degree, Atterberg limits, and grain size distribution of all samples are determined by laboratory tests 

conducted conforming to the corresponding international standards, or by using phase relation equations among the 

parameters determined during the tests. Additionally, undrained shear strength (s↓u) and shear strength parameters 

(cohesion, c and internal friction angle, ϕ) of the samples are also determined by unconsolidated-undrained (UU) 

triaxial tests conducted using a servo-controlled semi-automatic testing system. The triaxial tests were carried out 

under 50, 100, and 200 KPa of confining pressures with a 0.5 mm/min shear rate until 20% strain is occurred. 

Ultimately, 20 sample sets were created with known index, plastic, and strength properties. These samples, which 

were disturbed after the initial experiments, were resedimented in the second stage of the study by reflecting their 

original characteristics in the field. Consolidometers with a diameter of 9 cm, designed and produced within the scope 

of this study, were used in the resedimentation process. During the resedimentation process, each sample was 

subjected to a consolidation stress equal to the burden stress at the depth from which it was taken from the boreholes. 

The disturbed soil sample was dried in an oven at 105°C for 24 hours. The dried sample was ground in a ring grinder 

to pass through a #100 sieve. Approximately 1 kg of material was ground for each resedimented sample to be 

prepared. The ground soil sample was mixed with deaired distilled water of 2 times its initial liquid limit in weight. 

To obtain a homogeneous mixture, an attempt was made to mix the slurry with a laboratory mixer for 10 minutes. 

However, due to the high degree of agglomeration in the samples prepared in this manner, the mixing process was 

performed manually. The prepared homogeneous slurry was slowly poured into a consolidometer with filter paper 

on the bottom to avoid air bubbles. The slurry was left to stand for 24 hours. At the end of 24 hours, a piston with 

filter paper on the bottom was placed on top of the sample and the top cover of the consolidometer was closed tightly. 

The loading arms were attached to the top cover and a load of 0,5 kg (approximately 2.5 KPa of stress) was initially 

applied to the sample. The load was then gradually increased by doubling the load on the specimen until the desired 

consolidation stress was reached. Each loading step was applied for 24 hours. The final loading step was applied for 

48 hours. Once the loading process was complete, the load on the sample was removed while holding the piston 

stationary. The UU triaxial compressive strength tests were repeated on the resedimented samples. Multivariate 

regression (MVR) analyses were 

                                                           
1Corresponding author 

Estimating undrained strength of an alluvial soil using resedimented samples prepared from 

disturbed samples 



 
 

24 
 

performed on the physical and mechanical properties of undisturbed and resedimented samples to predict the 

cohesion, internal friction angle, and undrained shear strength of undisturbed samples. Multivariate regression 

analyses were performed using SPSS® v23 software and the significance of each independent variable was also 

tested. Independent variables with low significance coefficients were removed from the analysis and the analyses 

were repeated to develop empirical equations with high correlation coefficients (R) and as few parameters as possible. 

Again, for ease of application, linear equations were preferred to logarithmic or exponential equations unless there 

was a large difference in R values. As a result of the MVR analyses, 6 equations were obtained for undrained strength, 

cohesion, and internal friction angle with highest coefficient of correlation values of 0.803, 0.817, and 0.850, 

respectively. When the statistical analyses are evaluated, it can be seen that the MVR analyses produced equations 

based on a maximum of 3 different parameters and with high correlation coefficients (0.795 and above). Using these 

equations, the shear strength parameters of the undisturbed samples can be estimated with high accuracy using the 

shear strength parameters of the resedimented samples. 
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Abstract 

 

Rock falls are defined as rapid and sudden movements of rock blocks under the influence of gravity where the rock 

blocks slide along the discontinuity surfaces then move along the direction of the inclination Rock falls have triggered 

numerous disasters worldwide, including incidents in Turkey. While rockfall events may not impact large populations 

like earthquakes, floods, or fires, they can lead to loss of life and property within localized areas. Rockfalls pose a 

significant danger when they occur in areas frequented by people and other living creatures. 

 

This study aimed to assess the potential rockfall hazard in the southern section of the İçme residential area 

in Elazığ. To conduct comprehensive engineering geology research for analyzing the rockfall issue, detailed 

field investigations were initiated. Through these investigations, areas prone to rockfall problems were 

identified and an engineering geology map of the region were drawn. The risk of rockfall in the study area 

occurs within the limestones of Maastrichtian- Eocene aged Hazar Formation. 

 

This study investigated the potential rockfall risks in the southern part of the İçme residential area in Elazığ 

and identified two distinct source rock masses. For source rock 1, the region susceptible to its influence 

was assessed along three different lines, considering potentially hazardous blocks. Kinematic analyses were 

conducted for these slopes to determine their stability. Additionally, numerical analyses were performed 

using RocFall2D software for both source rock 2 and source rock 1 regions. These analyses considered 

historical rockfall events and determined the potential distances that blocks could travel. 

 

This study commenced with field investigations aimed at identifying discontinuity orientations and 

characteristics using the scanline survey method. Following the scanline surveys, field-obtained 

discontinuity trends were processed using Dips v 5.1 software, resulting in the identification of seven 

dominant discontinuity sets and random discontinuities within the study area. The internal friction angle of 

the rock was determined to be approximately 39 degrees through field tilt tests. Kinematic analyses were 

conducted based on the obtained discontinuity data, and these analyses encompassed four distinct lines in 

the source rock 1 region. The selection of four different lines was motivated by the potential for instabilities 

along any of these lines to directly impact the southern section of the residential area. 

 

Numerical analysis software plays a crucial role in determining the travel distances of rock blocks dislodged 

from the source rock and provides valuable insights into the areas to be secured and precautionary structures 

when assessing the potential locations where these blocks might land and their maximum projected heights. 

Within the scope of this study, RocFall2D software for numerical analysis was utilized. To ensure the 

accuracy and precision of our numerical analyses, it was imperative to extract the topographic sections with 

great precision. After determining the field lines, detailed cross-sections were meticulously drawn. In our 
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analyses, we treated rock blocks as rigid bodies, an approach justified by the examination of previously 

fallen rock blocks in the field and the measurements taken from them, ensuring realistic block shapes. This 

approach allows us to determine both the translational and rotational speeds and energies of the rock blocks. 

The block shapes chosen from the program options reflected those observed in the field, such as super 

ellipsoid (2:3) and polygonal (2:3). Initial movement speeds were set at 0.5 m/sec. Block sizes for the 

analysis were selected based on measurements taken in the field, including dimensions like 130/130/110 

cm, 140/110/76 cm, 110/60/85 cm, 130/100/75 cm, 95/80/50 cm, and 80/70/40 cm.. 

 

Taking into account both the historical rockfalls and potential future incidents, it becomes evident that 

rockfalls along Line I pose no direct threat to the residential area. Conversely, it is clear that rockfalls along 

Lines II, III, and IV present a direct risk to the southern part of the residential area. In the analysis conducted 

along Line V, it is observed that the blocks could potentially reach the border of the zoning plan. By 

evaluating the data obtained from these various observational, kinematic, and numerical analyses, the 

necessary precautions and their respective application locations were pinpointed. These findings have been 

meticulously documented on the engineering geology map. 

 

As a result of our comprehensive studies, it has been determined that the most economical and safe approach 

for the Line V region, which has previously experienced rockfalls, is to construct a barrier using the fallen 

rocks from that area. For Lines II, III, and IV, where the analysis indicates a risk of falling rocks, it is 

recommended to install energy-absorbing steel barriers with a minimum height of 2 meters, as modeled in 

the analyses. Considering the potential heights that rocks could reach, the use of energy-absorbing steel 

barriers is highly advisable. A continuous energy-absorbing steel barrier spanning 160 meters along the 

designated line is proposed. Furthermore, to enhance safety within the development plan area and mitigate 

the risk posed by the blocks extending towards the southern part of the residential area, it is recommended 

to construct a protective wall using existing rock blocks. This wall should have a minimum height of 1.5 

meters and should extend along a 100-meter line. Implementation of these measures will help mitigate 

potential rockfall risks. 

 

In light of all the aforementioned factors, it is strongly recommended that there exists a real and imminent 

risk of rockfall affecting the southern portion of the area encompassed by the "Settlement Area Boundaries 

in İçme (Elazığ)" study. Immediate precautionary measures should be prioritized to ensure the safety and 

security of this residential area. 
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Abstract 

 

Within the scope of the study, tsunami wave effects caused by gravity in the artificial reservoir area were investigated. 

Within the scope of the study, the effect of the impulse wave that will occur in the lake area as a result of the 

movement of the riskiest of these landslides by earthquake effect of the North Anatolian Fault on the lake area and 

the dam body was investigated. Kürtün dam is a rock-fill dam with a concrete-covered front face. The maximum 

water level is 645 m, the crest elevation is 650 m and the water column thickness at the deepest spot is 100 m. The 

landslides identified are Süme, Dutluca and Hardısağır landslides. It was understood from the field studies that there 

was no movement in the Süme landslide, and even if there was a movement, it was not risky considering the water 

depth in the impact zone and the geometry of the impact zone. Half of the Dutluca landslide is submerged, and no 

current deformation has been detected in the landslide. In the studies carried out on the Hardısağır landslide, many 

deformations were detected indicating that the landslide was active. Considering the activity, volume, and location 

of the Hardısağır landslide, it has been determined that the riskiest landslide is the Hardısağır landslide. After the 

riskiest landslide was identified, the effects of the impulse wave that would occur as a result of earthquake effect of 

the landslide were investigated with 3D numerical simulations. Within the scope of the study, firstly, data from the 

drillings carried out by SHW 22nd Regional Directorate were obtained. From the drillings, the slope debris-bedrock 

boundary was determined. Afterwards, 3 approximately 400-m long ERT (Electric Resistivity) measurements were 

made for the boundaries of the landslide area to determine the groundwater status and formation boundaries. In order 

to determine the necessary physical and mechanical properties of the soil to be used in stability analyses, 5 research 

pits were opened within the borders of the landslide area and disturbed and undisturbed samples were taken. Shear 

box, liquid limit, plastic limit, and sieve analyzes were performed on the soil samples taken. As a result of the 

literature investigations, field studies, and laboratory tests, the dimensions and physical and mechanical properties of 

the landslide were revealed. After these features were determined, a 3-D limit equilibrium analysis was performed 

and the safety number of the landslide for the earthquake situation and the amount of material to slide into the lake 

area were determined. One of the most important parameters affecting the properties of the impulse waves is the 

volume of the material that will slide into the lake area. For this reason, the amount of material to slide has been 

calculated with precision in 3D. After determining the amount of material that will slide from the Hardısağır landslide 

to the lake area as a result of a possible earthquake on the North Anatolian Fault line, the impulse wave that will 

occur was simulated in 3D using the Flow-3D software. The solid model of the study area required for the 3D 

numerical simulation was created from the point cloud produced from the orthophotos obtained from the General 

Directorate of Mapping. After creating a 3D solid model of the lake area and its surroundings, probes were placed 

on the solid model in a coordinated manner for point measurements of dam body, landslide material to flow into the 

lake area, reservoir water, and hydraulic data. After the model was established, the effects of the impulse wave that 

will occur as a result of a possible movement of the Hardısağır landslide were investigated numerically in 3D. As a 

result of all the studies, it has been determined that the average thickness of the landslide material is 30 meters in 

width and 300 meters in length. As a result of the geophysical studies, it has been determined that the electrical 

resistivity values vary between 900 and 1010 ohm.m, the P-wave velocities vary between 400 and 905 m/sec and the 

S-wave velocities vary between 175 and 223 m/sec. According to the laboratory test results, it has been determined 

that the unit weight of the soil is 17.7 to 18.8 kN/m3, its cohesion is between 7.2 and 11.4 kPa, the internal friction 

angle varies between 20.4 and 30.4 degrees, and the soil is of ML-OL, MH-OH classes according to the unified soil 
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classification system. It has been determined that 875,240 m3 of material will slide into the lake area from the 3D 

limit equilibrium analysis made for an earthquake situation. The solid model of 875.240 m3 material obtained from 

the 3D limit equilibrium analysis was integrated into the 3D solid model of the entire lake area and 3-dimensional 

numerical analyzes were carried out in the Flow3D software. Analyzes were made for the maximum water level at 

645 m elevation. In numerical simulations made taking into account the 3D lake area topography, the impact speed 

of the landslide mass is 45 m/s., the impact time of the landslide mass is 9 sec., the maximum wavelength in the 

impact zone is 30 meters, the amount of advance on the opposite shore (horizontal) is 193 m, the amount of advance 

on the opposite shore (vertical) is 75 m, the time to reach the dam body is 101 seconds, the wave height reaching the 

dam body is 2.5 m and the speed of the wave reaching the dam body is 22 m/sec. Considering the characteristics of 

the wave formed as a result of the earthquake effect of the Hardısağır landslide, it was determined that the impulse 

wave had a destructive effect on the lake area and its surroundings. In particular, it has been determined that the 

destructive wave formed in the impact zone poses a great risk for Özkürtün and the fish farms on the right coast. 
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Abstract 

 

The Southeast Anatolian Orogenic Belt (SAOB), located between the Taurides and the Arabian Platform, is one of 

the most complex segments of the 7000-km-long Alpine-Himalayan orogenic belt. In the SAOB, subduction-related 

volcanism is an important part of the arc system located between the convergence zone of the Arabian Platform and 

Taurides. The SAOB resulted from the north-dipping subduction of the southern Neotethys oceanic lithosphere in 

the late Cretaceous, and is approximately EW-trending and represents the northwestern part of the Bitlis-Zagros 

Suture Zone. The study area is the central part of the SAOB, located between the Taurides in the north and the 

Arabian Platform in the south. The region comprises Guleman ophiolites and Elazığ magmatic Complex, two 

important late Cretaceous units. The Guleman ophiolite is typically composed of harzburgites containing dunite and 

podiform chromite. The Guleman ophiolite contains mantle tectonites, mafic and ultramafic cumulates, and the 

bottom part of the oceanic lithosphere. Tectonites, cumulates, isolated dykes, diabase, and fundamental volcanic 

rocks make up this formation. Tectonites are composed of banded gabbros, dunite-verlite-clinopyroxenite cumulates, 

and harzburgites with dunite and podiform chromite at the unit base. On tectonites, typically in their vicinity are 

cumulate group rocks. At these levels, harzburgites with dunite and podiform chromite predominate. Layered 

cumulates have covered mantle tectonites. The ophiolite is divided into several structural levels by diabase dikes. 

More than a few kilometres of mantle tectonites exist. The Elazığ magmatic complex is made up of plutonic rocks, 

including gabbro, diorite, tonalite, quartz diorite, granite, granodiorite, quartz monzonite, and monzodiorite, as well 

as volcanic rocks such as basalt, basaltic andesite, andesite, dacite, and rhyolite. The rocks of the Elazığ magmatic 

complex contain abundant mafic microgranular enclaves, and the rocks are cut by dykes of aplite, diabase and 

lamprophyre. This study investigates mineralogy, petrography and petrogenesis for subduction-related volcanics. 

The volcanic rocks are represented by basalt and basaltic andesite. The volcanics have phenocrysts of plagioclase 

and pyroxene and exhibit aphanitic, microlitic, ophitic, glomeroporphyritic, intersertal, and amygdaloidal textures. 

The volcanics are mostly dark grey, grey to dark black basalts. Volcanic rocks are observed as pillow shapes and 

massive lavas. These rocks contain characteristic pillow-shaped structures attributed to the ellipsoidal, flattened, 

spherical, swollen tube-like lobes and local peduncles. This study includes the subduction-related volcanism cropped 

out southeast of Elazığ district and aims to reveal the origin of these rocks by major-trace element and isotope 

geochemistry. The geochemistry data of these rocks supported by their ages were determined by the zircon U-Pb 

geochronological dating method. Major elements were measured using X-ray fluorescence analyses (XRF) and trace 

elements using inductively coupled plasma mass spectrometry (ICP–MS). The isotopic ratios 87Sr/86Sr and 

143Nd/144Nd were measured in a subset of samples using a multi-collector ICP–MS (Finnigan-Thermo Neptune) 

after separating the Sr and Nd by repeated digestion and chemical separation. The zircon U–Pb isotopic analyses 

were dated using an Agilent 7500s quadrupole ICP-MS instrument equipped with a Photon Machines 193 nm Analyte 

G2 excimer laser ablation system The samples have variable contents of SiO2 (45–59.75 wt.%), TiO2 (0.45–2.38 

wt.%), Al2O3 (12.77–18.88 wt.%), Fe2O3 (6.40–14.47 wt.%), Na2O (1.13–6.36 wt.%), K2O (0.00–1.11 wt.%), 

P2O5 (0.06–0.42 wt.%), and MgO (2.92–8.16 wt.%). The samples show two sets of similar trends in the primitive 

mantle-normalized immobile element diagrams, with E-MORB (group 1) and N-MORB (group 2). Two separate 

trends for LREEs are shown in the chondrite-normalized REE diagram. Group 1 sample exhibits depletion in LREEs 

(LaN/YbN = 0.34-1.56) and HREEs (LaN/YbN = 0.75-1.53) are mostly flat-lying, but group 2 samples display 

depletion in LREEs (LaN/YbN = 0.34-1.56) and more fractionation in LREEs. 87Sr/86Sr(i) values vary from 

0.705250 to 0.706114, 
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143Nd/144Nd(i) values range from 0.512834 to 0.512888, while Nd(T) values range from 5.9 to 7.0. The 

crystallization age of the volcanism was 83.93 1.21 Ma, according to zircon U-Pb dating. The geochemical, isotopic 

and geochronological constraints point to a tectonic process of an intra-oceanic arc setting from the northward 

subduction during the Late Cretaceous as the potential sources and evolution of the subduction-related volcanic rocks. 
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Abstract 

 

Geoscientists frequently study ophiolites, fragments of ancient oceanic crust and upper mantle, to reveal the evolution 

of ancient oceans and orogenic belts. In recent years, studies on mantle peridotites and chromitites have played an 

important role in describing events such as melt formation and melt-mantle interaction in the ancient oceanic 

lithosphere. Revealing the mineral compositions of mantle peridotites and chromitites supplies critical knowledge 

about the features of the melts formed due to the partial melting of the mantle and the tectonic environments to form 

ophiolites. Due to the relatively high resistance of the chromian spinel (Cr-spinel) to alteration, this mineral is 

frequently used as a petrogenetic indicator to reveal the main melt composition and the degree of partial melting of 

the mantle under different tectonic conditions. Tethyan ophiolites, separated by Gondwana-derived microcontinents 

during the Mesozoic-early Cenozoic, are located in the nearly east-west-trending. The Bitlis-Zagros suture zone 

divides the Tauride Belt in the north from the Arabian Platform in the south. The closure of the southern branch of 

Neotethys resulted in the collision of the Tauride Belt and Arabian Platform during the middle-late Miocene. The 

rocks examined in the Islahiye region are divided into Ophiolite Nappes, Tertiary Cover Units and Autochthonous 

Arabian Platform. The Autochthonous Arabian Platform (lower Cambrian to upper Ordovician) contains sandstone, 

quartzite, shale, and limestone from bottom to top. Upper Triassic-lower Cretaceous dolomite and dolomitic 

limestone unconformably overlain these basement rocks. Upper Triassic-lower Cretaceous aged dolomite and 

dolomitic limestone are unconformably overlain by these basement rocks. Ophiolitic rocks tectonically overlie the 

Arabian platform. The ophiolitic rocks in the investigated area are extremely fragmented and altered and generally 

consist of gabbro and mantle peridotites. Due to the intensity of tectonism in the region, it is not easy to separate 

peridotites into different lithological units according to their chemical and mineralogical properties. The mantle 

peridotites of the late Cretaceous Islahiye ophiolite are generally serpentinized dunite, dunite, serpentinite and 

serpentinized harzburgites in the study area. Highly serpentinized dunite and harzburgites, the prevailing rock type 

of the Islahiye ophiolite, host chromite formations. According to previous studies, chromites in the region are thought 

to be mostly related to tectonic movements and crop out in a limited area; these chromites were generally observed 

as lenticular and banded masses with disseminated and massive textures. Most of the Cr-spinels investigated have 

notable cracks and breccias, which are considered to be generated by dynamic metamorphism. The chromitites 

typically contain less than 15% silicate. Cr-spinels are mainly fresh. However, ferrous alteration is occasionally 

observed in some grain boundaries, cracks and brecciated areas. The mineral chemistry of chromites is an important 

and reliable means of petrogenetic interpretation. Polished thick sections were prepared at the Department of 

Geological Engineering, Fırat University (Elazığ, Türkiye). The general mineralogy and petrographic features were 

studied with a Leica DM2500 P microscope under transmitted and reflected light equipped with a Leica Flexacam 

C3 12 MP digital camera. Chemical compositions of the Cr-spinel of peridotites were investigated with an electron 

probe micro-analyzer (EPMA) at the Institute of Earth Sciences, Academia Sinica (Taipei, Taiwan). The mineral 

identification was done using Oxford Instruments Ltd., Xmax − 50 with INCA − 350, and the precise compositions 

were obtained using a JEOL EPMA JXA − 8900R equipped with four wavelength dispersive spectrometers. 

Secondary- and back-scattered electron images guided the analyses to the target positions. The instrument was 

operated at an acceleration voltage of 15 kV with a 12 nA beam current and a defocused beam with a diameter of 2 

μ. Approximately 76 EPMA spot analyses were performed on the unaltered cores of Cr-spinel, exhibiting a wide 

range of compositional 
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variations as Cr2O3 (45.97 – 60.40), Al2O3 (5.73 – 19.95), FeO (13.57 – 27.59) and TiO2 (<0.10). The Cr-spinels 

of the Islahiye chromitites plot within the ophiolitic podiform chromitite field. Chromitites can be divided into two 

groups compositionally: (1) high-Cr (or metallurgical) chromitites with a Cr# (Cr / Cr + Al) higher than 0.60, and (2) 

high-Al chromitites (or refractory) lower than Cr# 0.60. The values of Cr# vary from 0.61 to 0.87 and Mg# from 0.32 

to 0.65. The investigated chromitites are high-Cr chromitites (or metallurgical; Cr# > 0.6). The spinel-type of high-

Cr Islahiye chromitites with metallurgical character are magnesiochromite and chromite. According to previous 

studies, Islahiye chromites present an enrichment in IPGE with the occasional presence of Ru and Ir and higher Os 

contents in chromite. Mineralogical and geochemical data from the Cr-spinel of the Islahiye chromitites show that 

high-Cr chromites are formed regarding boninitic composition melts formed by re-consumption of the previously 

partially depleted mantle. 
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Abstract 

 

Bauxite deposits can be divided into three main groups, depending on the bedrock lithology: bauxite deposits 

overlying aluminosilicate rocks and bauxite deposits overlying carbonate rocks. Tikhvin-type deposits, the product 

of erosion of lateritic bauxite deposits, covering the eroded surface of aluminosilicate rocks. Bauxites made of laterite 

that are remnant deposits or deposits that have only undergone limited redeposition. Regardless of whether the 

bedrock surface is karstified or not, or the level of karstification, bauxite found on carbonate rocks can be classified 

as karstic. Karst bauxites, which make up 14% of the world's bauxite deposits, have been further classified into 

several types based on their morphology, composition, and geo-paleogeographical characteristics. Doğanşehir region 

(Malatya-Turkey) is located in the Eastern Taurus Orogenic Belt, one of the main tectonic belts of Turkey. In terms 

of structural makeup, the Tauride Belt is the region where autochthonous and nappe structures predominate. The 

Tauride belt is rich in bauxite deposits of various ages (they range from Permian to Eocene) and formation types 

(Muğla, Payas-Islahiye, Isparta, Seydişehir, Bolkardağı, Alanya, Tufanbeyli-Saimbeyli-Kadirli bauxite deposits), 

with the karst type being the most significant. The Permo–Triassic Malatya Metamorphics form the basement of this 

region. This unit is overlain by Late Cretaceous Eocene Berit Metaophiolite, Eocene Maden Complex, Early–Middle 

Eocene Doğanşehir Granitoid and Plio–Quaternary cover sedimentary units. The Malatya Metamorphics are in 

tectonic and intrusive contact with the Doğanşehir Granitoid, and tectonic with the Maden Complex. While Berit 

Metaophiolite overlies the Middle Eocene Maden Complex at the bottom due to Eocene tectonism, it is tectonically 

overlain by the Malatya Metamorphics at the upper. The Doğanşehir granitoid crops out in a tectonic window, where 

the Malatya-Keban metamorphics were eroded along E–W trending Sürgü and NE–SW trending Malatya-Ovacık 

fault zones. Various researchers have regarded the extensively observed Malatya Metamorphics as the southern 

extensions of the Keban Metamorphics and similar units to the Keban Metamorphics. The Malatya Metamorphics, 

which is the last drift slice that settled in the region, into two parts, Lower and Upper Metamorphics. In Doğanşehir 

region, there are oolitic and pisolitic bauxite mineralisations within Permo Triassic carbonate rocks. These 

mineralisations found in carbonate rocks containing fossils are observed through massive and lenses. The bauxite 

lenses are overlain by thin middle-layered Permo–Triassic carbonate rocks. The bauxite lenses are oriented NE–SW 

and reach up to 300 m lengths. The thickness of the bauxite layer ranges from about a few meters to tens of meters, 

largely controlled by the karst topography. In general, the ore texture is massive and oolitic-pisolitic. The bauxite 

zone is coloured brownish-red, dark red. In the field, only iron oxide (hematite) can be recognised by the naked eye. 

In petrographic studies of bauxites, it was determined that the minerals were fine-grained. Spherical grains are 

generally observed in ooliths and pisolites but also testify to the original heterogeneity of the colloids resulting from 

the alteration and weathering of the carbonate rocks. The various shapes and sizes of ooliths and pisolites, together 

with elongated nodules, indicate re-depositional conditions during the evolution of this sediment. The mineralogical 

composition of the bauxite ore samples was investigated via a petrographic examination of thin and polished sections 

and X-ray diffraction (XRD). X-ray diffraction analyses show that diaspore and hematite are the main minerals of 

the ores. Minerals such as anatase, gibbsite and zeolite were formed as minor minerals in the ores. The geochemistry 

of the depositional/diagenetic environment of bauxite production has been hypothesized to be "vadose" and 

"phreatic" at its extremes, and/or to be characterized by goethite. In contrast, phreatic bauxites are characterised by 

goethite, siderite and/or pyrite with or without chlorite, diaspore, and/or boehmite as aluminium minerals. In terms 

of mineral assemblage and ore texturing, Doğanşehir bauxite formations can be compared to 
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vadose bauxites. Moreover, Among them, the major component in subtropical regions is boehmite, whereas 

predominantly gibbsite bauxite appears to be more confined to the tropicsand is characterised by a warm rainy climate 

with alternating dry periods. Among them, the primarily component in subtropical locations is boehmite, howewer 

gibbsite bauxite appears to be more confined to the tropicsand is characterised by a warm rainy climate with dry 

periods. According to studies, it is uncommon to see diaspore directly accumulate from Al solutions. These 

investigations also imply that higher pressure hydrothermal processing of the gibbsite may result in the formation of 

diaspore. 
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Abstract 

 

Türkiye is among the world's most seismically active zones as it is located on several active fault lines, with the most 

potentially devastating being the North Anatolian Fault Zone (NAFZ) and the East Anatolian Fault Zone (EAFZ). 

There have been more than a hundred recorded destructive earthquakes during the 20th and 21st centuries. The East 

Anatolian Fault Zone runs from Karlıova in the northeast, starting at the Karlıova Triple Junction where it meets the 

North Anatolian Fault Zone. As the East Anatolian Fault Zone continues to the southwest, it is divided into several 

distinct geometric segments. The main trace of the fault zone between Karlıova in the northeast and Türkoğlu in the 

southwest is generally agreed upon. However, the southwestern continuation beyond Türkoğlu is debated, as 

summarized with three possible scenarios: (1) The East Anatolian Fault Zone intersects the Dead Sea Fault Zone 

near Türkoğlu, (2) the Dead Sea Fault Zone connects with the East Anatolian Fault Zone with Karasu Fault near 

Turkoğlu, (3) the East Anatolian Fault Zone meets the Dead Sea Fault Zone in the Amik Basin. On February 6, 2023, 

a magnitude-7.8 earthquake hit at 4:17 a.m. local time near Pazarcık City in south-central Türkiye. This earthquake 

was followed by a second earthquake of magnitude 7.7 at 1:24 p.m. with the epicenter in Elbistan City. Both events 

are associated with the East Anatolian Fault Zone. Although the East Anatolian Fault Zone is one of the most 

important tectonic structures of the region, it is relatively poor in terms of historical earthquake and geological slip 

rate studies. The aim of this study is to determine the earthquake history and geological slip rates of the Palu and 

Pütürge segments of the East Anatolian Fault Zone to characterize the earthquake cycle of this transform fault system 

and to reveal the earthquake hazard for the region. The main motivation of this study is that the Palu and Pütürge 

segments of the East Anatolian Fault Zone in terms of paleoseismology and geological slip rate studies are limited. 

Another importance of the geographical scope of the project is that nearfield GPS, InSAR, and creepmeter data reveal 

the creep (aseismic slip) on this segment of the East Anatolian Fault Zone. In the scope of this study, a total of four 

trenches were excavated on the Palu and Pütürge segments of the East Anatolian Fault Zone. The Yeşilova trench 

(YT) was excavated at the northern edge of the elongated ridge within a small fan overlying old river deposits, where 

the fault scarp is prominent. The trench was about 18 m long and 3 m deep and exposed a sequence of predominantly 

fine sediments (silt and clay), with intercalated layers of sand and pebbles. Geological evidence of two possibly three 

surface faulting earthquakes that deformed the walls of the trench in Yeşilova trench was recognized. The Kartaldere 

trench (KT) was excavated across a gentle and broad cumulative south-facing scarp. Overall, the fault trace produces 

relative subsidence on the southern side, where ponding is observed against the scarp. The Kartaldere trench was 

about 18 m long and 2.5 m deep and exposed a sequence of predominantly fine sediments (silt and clay) that are 

considered low-energy environments. The trench exposed 2 main fault zones, which are distributed within a 5-m-

wide zone. Evidence of two possibly three surface faulting earthquakes were found. Following the 24 January 2020 
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Mw=6.8 Sivrice (Elazığ) Earthquake that occurred in the East Anatolian Fault Zone, tension gashes were co-

seismically developed within the brittle ice cover. The Kösebayır trench (KsT) was excavated across these structures. 

The Kösebayır trench was about 15 m long and 2.5 m deep and exposed a sequence of predominantly fine sediments 

(silt and clay) are considered low-energy environments. The trench exposed a few fault zones, which is distributed 

within a 2-m-wide zone. Evidence of two possibly three surface faulting earthquakes were found. The Yazıca trench 

(YT) was excavated across a gentle and broad cumulative north-facing scarp. The Yazıca trench was about 18 m long 

and 2,5 m deep and exposed a sequence of predominantly fine sediments (silt and clay). Evidence of two possibly 

three surface faulting earthquakes were found. The dating results of the charcoal and organic sediment samples 

collected from these four trenches are not yet available. Trenching along the Palu and Pütürge faults will provide 

new data about the earthquake history of this part of the EAFZ, as well as new insights on earthquake recurrence. 

This research is supported by the Project Number 121Y283 of The Scientific and Technological Research Council 

of Turkey (TUBITAK). 
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Abstract 

 

The modulus of elasticity is one of the most important input parameters in material studies and engineering designs, 

and is a measure of the material's capacity to resist deformation or rigidity. Rock material under stress is deformed 

as a result of stress, and shape, and sometimes both shape and volume changes occur in the rock material. One of the 

most important parameters controlling these deformations in the rock material is the modulus of elasticity. It is one 

of the elastic properties used as input parameter in many engineering designs such as dam, tunneling, slope stability, 

excavability and blasting design. The method used to determine this parameter is to measure the axial deformations 

in the rock material while performing a uniaxial compression test in the rock material and is to calculate the modulus 

of elasticity from the dip angle of the stress-strain curve drawn using the stress and axial deformations values. 

Determination of this parameter realistically and reliably has a significant impact on the reliability and cost of the 

design. While it is possible to obtain reliable values with experimental studies carried out in accordance with 

international standards, misuse of the modulus of elasticity is one of the most important obstacles to a reliable design. 

The most common misuse of this parameter is to use of compression elasticity modulus instead of tensile elasticity 

modulus, as it can be determined more easily. The tensile elasticity modulus of the rock material must be used 

especially in studies such as excavability, blast design, slope reinforcement and support in underground excavations 

while the compression elasticity modulus of the rock material is used as the input parameter in some engineering 

designs. Because, the elasticity modulus calculated under compression stress is the compression elasticity modulus 

and has a different value than the tensile elasticity modulus calculated for the rock material under tensile stress. Very 

few studies on this subject show that the compression and tensile modulus of elasticity of rock material is not the 

same, and the compressive modulus of elasticity is larger than the tensile modulus of elasticity. However, due to the 

difficulties in determining the tensile modulus of elasticity, designers use the more easily determined compression 

modulus of elasticity of the rock material instead of the tensile modulus of elasticity. This misuse affects the reliability 

and cost of the design, negatively. For this reason, it is necessary to investigate the relationships between compression 

and tensile modulus of elasticity in rock mechanics. The aim of this study is to compare the elasticity modules of 

compression and tensile and to determine the relationship between them. For this purpose, core samples were 

collected from 4 different lithologies: tuffite, clayey limestone, marl and andesite, and prepared for experimental 

studies. Uniaxial compression and direct tensile tests were performed on rock materials in accordance with the 

International Society for Rock Mechanics and Rock Engineering (ISRM) recommendations. The axial deformations 

in each sample were determined using strain-gauge glued to the rock samples and data-logger while performing 

uniaxial compression and tensile tests. Stress-strain graphs were drawn for each rock sample using the data obtained 

from uniaxial compression and tensile tests. The elasticity modules of compression and tensile were calculated with 

the help of stress-strain curves. At the last stage, statistical analyzes were evaluated to determine the relationships 

between these parameters. The average elasticity modules of compression and tensile of the rock materials used in 

this study were compared with statistical evaluations. In the comparisons, it was determined that the compression 

and tensile elasticity modules for different rock lithologies differ from each other at different rates. It was determined 

that the compression modulus of elasticity was 49% higher in tuffite, 20% in clayey limestone, 47% in marl, and 

38% in andesite than tensile modulus of elasticity. 
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While the difference between the compression and tensile modules of elasticity was greater in low-strength rock 

materials such as tuffite and marl, it was less in clayey limestone and andesite, which have higher strength than other 

rock types. Also, it was determined that the compressive elasticity modulus was 36% higher than the tensile modulus 

of elasticity when the values of average compressive and tensile modules for all rock samples are taken into account. 

The relationship between the compressive and tensile modulus of elasticity of all rock material samples used in the 

study was investigated by simple regression analysis. According to the simple regression analysis; there was a strong 

positive relationship between these two parameters with a correlation coefficient (R) of 0.81 
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Abstract 

 

Studying the alterations in the geochemistry of Paleozoic carbonate-hosted barite deposits is a complex area of 

research in the field of economic geology. The deposits, which are known for having high concentrations of barite, 

are important industrial minerals that have many different uses. However, the formation and evolution of these 

deposits are not only controlled by the accumulation of barite, but they are also closely connected to geological, 

geochemical, and hydrothermal processes. The changes in the geochemistry of these deposits are a complex subject 

that has been extensively studied. The deposits are associated with alteration minerals such as barite, quartz, calcite, 

dolomite, and pyrite. The specific deposit can cause variations in the relative abundance of these minerals, but they 

all contribute to the formation and development of barite mineralization. 

Barite is considered to be one of the most significant alteration minerals because it suggests that the fluids responsible 

for creating the deposit contained a high concentration of sulfate ions. Quartz, which is another commonly occurring 

alteration mineral, is formed when hydrothermal fluids that are abundant in silica ions are deposited. This suggests 

that the fluids responsible for the formation of the deposit were both hot and acidic. Calcite and dolomite are minerals 

made of carbonate that are discovered in the rocks that contain Paleozoic carbonate-hosted barite deposits. These 

minerals can undergo changes caused by hydrothermal fluids that create barite, leading to the creation of other 

carbonate minerals such as smithsonite and celestite. Pyrite, a mineral containing sulfide, is frequently found 

alongside barite deposits. When hydrothermal fluids that create barite come into contact with pyrite, it can undergo 

oxidation. This process leads to the creation of other sulfide minerals such as marcasite and goethite. 

The Kahramanmaraş region is a geographically significant area characterized by the convergence of two distinct 

tectonic plates, namely the Taurus plate and the Arabian plate. As a result, lithologies associated with these continents 

are observed in close proximity. The tectonic belts associated with the Arabian plate are typically situated in the 

southern region of Kahramanmaraş. The Dadağlı region, situated in the Kahramanmaraş province, holds significant 

importance within the marginal fold belt of the Arabian plate. The region exhibits exposure of sedimentary rocks 

from the Paleozoic era, carbonates from the Mesozoic era, and basalts from the Cenozoic era. The alluvium of 

Quaternary age is indicative of the most recent geological units. The region exhibits fault zones that generally trend 

in a northeast-southwest direction. Furthermore, it should be noted that the Gölbaşı-Türkoğlu segment of the Eastern 

Anatolia Fault is in close proximity to this particular region, and its presence has had a significant impact on the 

structural evolution within the area. The occurrence of barite mineralization can be observed in the Paleozoic-aged 

carbonates that are exposed in the northern region of Dadağlı. The mineralization that occurs within the fractures and 

cracks of carbonate rocks is classified as vein-type and epigenetic in nature. The ore structure frequently exhibits a 

lens-shaped morphology. The ore zone is observed within a spatial extent of 200 meters. The ore paragenesis is 

composed of various minerals, including barite, galenite, sphalerite, cerussite, smithsonite, goethite, pyrite, quartz, 

and calcite. 

The geochemical analysis of the samples within the ore zone reveals that the concentration of BaO reaches a 

maximum value of 65.07%. The concentrations of SrO are observed to be low, while the concentrations of SiO2 are 

comparatively high. The concentration of CaO ranges from 0.26% to 12.77% with an average of 2.88%, while the 
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concentration of Fe2O3 ranges from 0.12% to 15.97% with an average of 4.15%. The elevated Fe2O3 concentrations 

observed in certain barite specimens can be attributed to the existence of ferrous minerals, namely pyrite and goethite. 

The samples exhibit relatively low concentrations of Al2O3, MnO, Na2O, K2O, TiO2, and P2O5, respectively 

 

Carbonatization and sericitization are commonly observed in both field and microscopic studies of samples found 

near ore veins. A series of alteration geochemistry investigations were conducted with the objective of discerning the 

geochemical fluctuations within the studied area. The indices were computed for utilization in this research. The 

chlorite-carbonate-pyrite index (CCPI) values observed within the ore zone range from 21.41 to 96.90, with an 

average value of 72. Similarly, the chemical alteration index (CIA) values range from 4.69 to 78.22, with an average 

value of 21.03. Additionally, the alteration index (AI) values within the ore zone range from 7.56 to 84.63, with an 

average value of 24.49. The values upheld by the Central Intelligence Agency (CIA) are indicative of weathering 

that ranges from low to moderate. Based on the analysis of geochemistry diagrams and microscope examinations, it 

can be inferred that the prevalent types of alteration observed are carbonatization and albitization.  

 
Keywords: Arabian plate, Barite, Paleozoic-aged, vein-type, Alteration Geochemistry, Dadağlı (Kahramanmaraş). 
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Abstract 

 

Skarn deposits represent geological formations that can manifest during different epochs and are characterized by a 

prevalence of minerals such as garnet and pyroxene. They typically form as a result of the interaction between 

carbonate rocks and igneous intrusions through processes such as contact and regional metamorphism, as well as 

metasomatism. The study of skarn formation necessitates the elucidation of various factors, including the inherent 

characteristics of the protolith rock, the chemical properties of the fluids involved, the temperature conditions during 

formation, and the potential involvement of magmatic processes. Data interpretation is facilitated through the 

utilization of both field and laboratory studies. 

The most significant skarn deposits globally consist of iron (Fe) skarns primarily composed of magnetites, with 

potential trace amounts of copper (Cu), cobalt (Co), nickel (Ni), and gold (Au). The examination of Fe skarns and 

their genesis holds significant relevance within the mining industry. The Anatolian orogeny was initiated as a result 

of the subduction process involving the Paleo-Tethys and Neo-Tethys oceanic crusts. The Southeast Anatolian 

Orogenic Belt (SAOB) is a highly intricate component of the Alpine Himalayan system, situated in Southeastern 

Anatolia, between the Anatolid/Tauride Platform and the Arabian Platform. 

 

The Pertek region, located in Tunceli, Turkey, is recognized as a significant area for Fe-Skarn mineralizations. The 

area is distinguished by the presence of Keban Metamorphites, which originated during the Permo-Carboniferous 

period. Additionally, metacarbonates, marbles, and schists are prevalent in the region. These rocks have been 

intersected by intrusive formations from the Upper Cretaceous Elazığ Magmatic Complex (EMC). The presence of 

tertiary volcanic rocks and sedimentary rocks can be observed to overlay both units, exhibiting an angular 

unconformity. 

 

The Fe-Skarn mineralization occurred at the contact zone between the carbonate rocks of the Keban Metamorphites 

and the diorite rocks of the EMC. The examination of ore samples under a microscope allowed for the identification 

of magnetite crystals and garnet minerals, which were readily discernible based on their distinct coloration. The 

samples obtained from the Pertek Fe-Skarn formation exhibited elevated concentrations of major oxides, particularly 

with regards to Al2O3, which reached a concentration of 17.96%. This was observed specifically in samples where 

clayification is a prevalent process. 

 

Rare Earth Elements (REEs) play a pivotal role in the identification and evaluation of Fe-Skarn deposits, which are 

mineral deposits formed through hydrothermal processes and known for their abundance of iron and calcium-rich 

minerals. The economic significance of these deposits lies in their potential for the production of valuable metals, 

such as iron, copper, zinc, gold, and silver. Rare earth elements (REEs) function as valuable indicators by providing 

insights into the distribution and patterns of specific REEs, including cerium, lanthanum, and europium. These 

elements exhibit notable variations that can be attributed to differences in partitioning mechanisms occurring during 

mineral formation and alteration processes.
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The determination of the ratio between Light Rare Earth Elements (LREEs) and Heavy Rare Earth Elements (HREEs) 

can yield valuable information regarding the genesis of skarn deposits, facilitating the identification of hydrothermal 

fluids and their corresponding temperature and pH conditions by geologists. Gaining insight into the mobility of rare 

earth elements (REEs) within the deposit can provide valuable information regarding its alteration history, as these 

elements frequently exhibit mobility during alteration processes. 

 

Skarn deposits frequently display zonation patterns in relation to rare earth elements (REEs), characterized by the 

presence of distinct zones that are either rich or poor in REEs. The utilization of the spatial distribution of rare earth 

elements (REEs) can facilitate the delineation of the internal configuration of the deposit and provide valuable 

guidance for exploration endeavors. Analytical methodologies such as inductively coupled plasma mass spectrometry 

(ICP-MS) and laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) play a crucial role in the 

quantification of trace element concentrations in skarn samples. 

 

Rare earth elements (REEs) can also function as pathfinder elements, serving as indicators for the existence of other 

economically significant metals that are commonly found in skarn deposits. Through the examination of the 

dispersion, arrangements, and proportions of rare earth elements (REEs), geologists are able to enhance their 

comprehension of the past events and mineralization mechanisms associated with these deposits. This, in turn, 

facilitates the advancement of exploration and resource evaluation endeavors. 

 

The rare earth element (REE) compositions of the samples collected from both the ore and side rock in the field were 

analyzed using the inductively coupled plasma mass spectrometry (ICP-MS) technique. The ore and host rocks are 

generally poor in REE. The chondrite-normalized trace element distribution diagram demonstrates that light rare 

earth elements (LREE) display a higher degree of enrichment compared to heavy rare earth elements (HREE). The 

normalized distribution diagrams of the studied rocks reveal an enrichment of elements with a large ion radius (LIR), 

while elements with high field energy (HFEE) show a depletion. The results of the Rare Earth Element (REE) 

analyses do not indicate any significant enrichment in the Pertek Fe-Skarn deposit, thereby suggesting a unique and 

distinct nature of the deposit. 
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Abstract 

 

In this study, the whole rock geochemistry, mineral chemistry and Sr-Nd isotope properties of the Ulukale 

(Çemişgezek-Tunceli) porphyric dome and Çağlarca (Hozat-Tunceli) radial dykes were compared with the Neogene 

Tunceli volcanics in which they are found. Stronge terrestrial volcanic activities have been active since the Miocene, 

especially in and around Tunceli. The volcanism around Çemişgezek, Pertek and Hozat (Tunceli) is also represented 

by effusive volcanism in the form of dykes and extrusive (lava domes / chimney plugs) products, especially explosive 

volcanism. Pyroclastic rocks, which are mostly products of explosive volcanism in the region and form a rather thick 

sequence, start with tuffs with intense pumice content. The density of pumices in the tuffs indicates that the magma 

forming the volcanism may be a more viscous/acidic magma, and these areas may also be important outlet centres. 

While the tuffs are generally not well compacted and therefore not resistant to surface conditions, the volcanic 

breccias that form thick stacks in the region are composed of gravel and blocks of very different grain sizes and 

shapes (from a few cm to m). In these volcanic breccias, pumice levels in places and layering with lava locally or in 

places to form pockets indicate intermittently repetitive volcanism. Basaltic-andesitic composition lavas, which are 

the last volcanic product in the region and form the top part of the succession, have formed a very rough and different 

surface-shaped terrain with the erosion of the unstable pyroclastics. Due to their compositional properties, these low-

viscosity lavas with basic composition are found in a cover of a few meters or less in thickness. The fact that these 

basic composition lavas have firing zones at their contact with the tuffs indicates that the volcanism was active at 

different times. All rocks, identified to have trachy andesitic composition according to whole-rock chemical analysis, 

were determined to have similar high K calc-alkaline features or behaviour. Still, the magma forming the dome has 

a more acidic composition by mineral chemistry analysis. The SiO2 values of the samples vary between 61.23-

62.32%, except for one sample belonging to the dyke (Y-11 = 64.02% SiO2). Generally, the samples from the 

porphyritic dome had regular distribution of variation in major element oxides and some trace elements with SiO2, 

while samples from the dykes had more irregular distribution. On the binary diagrams, all samples generally had a 

very regular distribution of K2O, CaO, MgO, Fe2O3 and TiO2, while there was a relatively irregular distribution in 

Na2O and Al2O3. Similarly, while all samples showed a harmonious distribution in Ba, Rb and Y, the two dyke 

samples were more enriched in the Ba element at the maximum value, unlike the samples containing the same SiO2. 

In the trace element distribution diagram normalized to the primitive mantle, examples of domes and dykes show 

similar characteristics. The fact that all samples are more enriched by light rare earth elements (LREEs) indicates 

that the magma is associated with active continental margin magmatism. However, in the diagram, the negative 

anomaly of the Nb, Ta and TiO2 elements of the samples means that the subduction component is also effective in 

the formation of the main magma of these rocks. This situation occurs as the elements (LREE, Rb, Ba, Th, K) 

separated from the subducting plate during the subduction process are enriched in the mantle. The samples appear to 

have similar features to each other on trace element diagrams normalized to chondrite. The diagram shows more 

enrichment in heavy rare earth elements (HREEs) compared to LREE. The high LREE / HREE ratios in the samples 

suggest that 
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these rocks may have been formed by the effect of partial melting from a mantle source under the influence of 

subduction, consistent with the data in the diagram normalized to the primary mantle. Sr-Nd isotope analyses 

performed on each sample of domes and dykes are also similar. In the dome sample, the 87Sr/86Sr(i) isotope ratio is 

0.7064325, and the 143Nd/144Nd(i) isotope ratio is 0.512516. The 87Sr/86Sr(i) isotope ratio of the dyke sample is 

0.706074, and the 143Nd/144Nd(i) isotope ratio is 0.512535. Similar isotope results indicate that these rocks may have 

originated from the same/similar magma or were formed through differentiation from the same/similar magma. 

 

As a result, these volcanic rocks, which show similar geochemical features, show enriched mantle + lithospheric 

source characteristics at shallow depths. However, all geochemical analyses and Sr-Nd isotope analysis data revealed 

that magma mixing, the effect of continental crust in the form of contamination and the effect of sediment melts 

developed due to subduction are important in the formation of magma differentiation 

 

Keywords: Tunceli volcanics, geochemistry, Sr-Nd isotope, lava dome, radial dyke 
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Abstract 

 

Antibiotic residues in the environment are an important problem for the environment and public health, even at low 

concentrations, as they cause bacteria to develop antibiotic resistance. The main sources of antibiotic pollution are 

households, healthcare facilities, poultry and farm animals, and pharmaceutical manufacturers. Antibiotics mixed 

with wastewater from these sources can reach groundwater, soil and even drinking water. The ineffectiveness of 

conventional wastewater treatment methods for the removal of antibiotics necessitates studies to develop new 

technologies and methods in this field. 

 

Metronidazole, a nitroimidazole class antibiotic, is a broad-spectrum agent that is widely used on both humans and 

animals, and is effective against many parasites. Due to its widespread use, metronidazole contributes to antibiotic 

pollution in water and soil. 

 

For the removal of antibiotics, catalytic degradation processes are a remarkable approach, as they ensure that the 

pollutants are broken down and eliminated at the molecular level and do not form waste/sludge. As an alternative to 

advanced oxidation processes based on the formation of free radicals and the oxidation of pollutants by these radicals, 

NaBH₄ is a reducing reagent that can be used in the catalytic reduction of organic pollutants in the presence of metal 

nanoparticles. The surfaces of the nanoparticles used play an important role in the transfer of hydrogen from NaBH₄ 

to pollutant molecules by providing electron transfer. 

 

Clays are materials that have the potential to show high catalytic efficiency thanks to the metals they contain in their 

structures, and high adsorption capacity thanks to their high surface areas. Thanks to these properties, they serve as 

a useful support material for composite catalysts to be formed by doping metals on their surface. Halloysite is a clay 

in alumina silicate structure naturally found in nanotube form and efficient results have been obtained in many studies 

on its use in the production of functional materials such as catalysts. 

 

Although there are several studies in the literature in which organic pollutants are degraded using the NaBH₄ reagent, 

only four of these studies are on the removal of antibiotics. Of these four studies, only one targeted metronidazole 

removal. 

In this study, the removal of metronidazole (MNZ) from the solution medium by catalytic degradation with NaBH₄ 

reagent was investigated. In the removal process, HNT-Fe₃O₄-Ag nanocomposite obtained by doping magnetite 

(Fe₃O₄) and silver nanoparticles to halloysite nanoclay activated by treatment with 0.1 M HCl was used as a catalyst. 

The removal of MNZ was investigated at different pHs by using the produced nanocomposite. Since the results 

obtained did not change much with pH, the natural pH value of 30 ppm MNZ solution was determined as 7, the 

optimum pH. In all MNZ removal trials, the removal efficiencies obtained as a result of three different processes, 

namely catalytic degradation, non-catalytic degradation and adsorption, were determined in Ct/C0 by measuring the 

MNZ concentration every 15 minutes depending on time (Ct: MNZ concentration at time t, C0: initial MNZ 

concentration). As this value approaches from 1 to 0, the removal efficiency increases. In the experiments, NaBH₄ 

reagent and HNT-Fe₃O₄-Ag nanocomposite were added to the MNZ solution in the catalytic degradation process, 

only NaBH₄ reagent was added in the catalyst-free degradation process and only HNT-Fe₃O₄-Ag nanocomposite was 

added as adsorbent in the adsorption process. In this way, the effects of all agents and processes used in removal have 
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been observed. As a result of the applied processes, after 120 minutes at pH 7, the Ct/C0 values were found to be 

1.00 for the adsorption process, 0.77 for the catalyst-free degradation process and 0.07 for the catalytic degradation 

process (other parameters; MNZ concentration: 30 ppm, NaBH₄ concentration: 10 mM, nanocomposite dosage: 2 

g/L). In all of these removal studies, the MNZ concentrations of the solutions were analyzed by measuring the light 

absorbance values of the solution samples at a wavelength of 318 nm with the help of a UV-visible 

spectrophotometer. In addition, since the HNT-Fe₃O₄-Ag nanocomposite is paramagnetic, a neodymium magnet was 

used to separate it from the solution. In this way, samples were taken from the MNZ solution, which was separated 

from the solid particles magnetically, at the end of the 15-minute contact time periods, and the MNZ concentrations 

were analyzed and the samples were added back into the mixture. 

 

Together with the obtained HNT-Fe₃O₄-Ag nanocomposite, raw halloysite, HCl activated halloysite and Fe₃O₄ doped 

halloysite particles were analyzed by Fourier Transform Infrared Spectroscopy method and their chemical structures 

were characterized and it was revealed that iron and silver adhered to the halloysite surface as a result of 

nanocomposite formation processes. 

 

 

Keywords: Degradation, antibiotic, metronidazole, halloysite, NaBH4, nanocomposite 
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Abstract 

 

Biodegradable, hydrophilic, renewable, and favorable to the environment, chitosan is a natural polymer. It is not 

harmful or toxic [1]. Three functional reactive groups make up chitosan; the C-2 position is occupied by an amino 

group, and the C-3 and C-6 positions, respectively, by primary and secondary hydroxyl groups [2]. Due to weak basic 

groups, chitosan is positively charged in contrast to other natural polymers. Chitosan can thus easily interact with 

negatively charged macromolecules, polyanions, and polymers. Due to its weak mechanical characteristics, low 

reusability, and ease of solubility in acids, natural chitosan has a limited range of applications [3]. However, these 

drawbacks can be overcome by applying physical or chemical modification procedures. The mechanical strength and 

sorption capacities of CS can be improved. It can be made physically and chemically modified to stop it from 

dissolving in strong acids. The physical modification method often involves blending CS or CS derivatives with other 

inorganic materials or transforming them into other forms such as porous particles, microspheres, gel particles, fibers, 

and films without altering the characteristics of CS [4]. In addition, it can enhance the kinetic sorption process or 

remove the challenge of solid-liquid separation after sorption thanks to the physical alterations of CS [5]. The most 

popular technique for enhancing the mechanical characteristics and structural stability of CS is cross-linking 

technology. Commonly used crosslinkers are tripolyphosphate (TPP) [3], glutaraldehyde (GLA) [6], epichlorohydrin 

(ECH) [7, 8], ethylene glycol diglycidyl ether (EGDE) [9], polyethylene glycol (PEG) [10]. These three-dimensional 

network structures made of linear CS molecules are challenging to dissolve in water. As a result, it is possible to 

create sorbents that can keep their chemical stability in acidic environments and broaden the sorption application 

range of CS adsorbents. In addition, both chitosan and particles made of chitosan have low specific gravities. Only 

centrifugation or filtering is used to extract CS adsorbents after sorption. This procedure is expensive and time-

consuming. Magnetic CS particles are anticipated to find widespread use in the treatment of industrial wastewater 

because of their benefits of low cost, great sorption capacity, convenient separation, and superior stability. 

 

The main aim of this study was to create chitosan-based and magnetic field-sensitive particle sorbents and assess 

their sorption effectiveness. The precipitation-collection approach was used to create chitosan-based polymeric 

particles and the produced particles were analyzed with SEM and FTIR methods. Then, wastewater that contained 

the reactive dyestuff (Astrazon golden yellow, AGY) was used to examine the sorption activities of chitosan-based 

polymeric particles. On the sorption effectiveness of dye molecules, the impact of different sorption parameters such 

as temperature, beginning pH, sorbent amount, initial dyestuff concentration, contact time, etc. was examined. The 

optimum sorption conditions were determined. Additionally, the ideal sorption conditions were found; the ideal 

solution temperature, beginning pH, chitosan concentration, contact time, and initial concentration of AGY dye were 

25 °C, 7 ±0.02, 180 min, and 75 mg/L, respectively. The sorption capacities at 25, 30, 35, and 40 °C were 207.40, 

293.35, 314.79, and 330.96 mg/g, respectively. Under the sorption conditions, the chitosan particles were seen to 

preserve their physical stability. It is thought that the sorbent produced with the epichlorohydrin crosslinker will 

likewise be effective at adsorbing sulfate ions and acidic dyes. Repeated the investigation using actual wastewater 

will help to more precisely identify the reactive dyestuff capabilities of the synthesized sorbent due to the complicated 

structure of textile wastewater, which comprises several pollutants. Furthermore, it is thought that the study be 

extended to the continuous system with the column system created using chitosan particle sorbents.
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Abstract 

 

Technologies used in the treatment of wastewater containing typical dyestuffs are divided into three groups. These; 

are chemical, biological, and physical processes. The adsorption process is the most preferable process for the 

treatment of dye molecules from industrial wastewater due to its simplicity, convenience of use, simple design, and 

ease of scaling up. It is also insensitive to dangerous compounds, has a high removal capacity, and has a good removal 

yield [1]. For many poor countries, the use of high-energy input processes such as reverse osmosis and UV 

degradation processes is impossible. Due to the high cost of photocatalyst synthesis and the high energy consumption 

of ultrasonic treatment, adsorption is preferred to these techniques. The adsorption process is the optimum treatment 

method for wastewater. Some of the most often used natural adsorbents are clay, silica, kraft lignin, fly ash, sludge, 

slag, and red mud. Commercially accessible adsorbents include activated carbon [2], activated alumina [3, 4], silica 

gel, and zeolites [5]. Aside from inorganic materials including clay, Fuller's earth, bentonite, lignite coal, peat, 

chitosan, and ion-exchange resin materials, agricultural residues and wastes such as sugarcane bagasse, rice brans, 

lignocellulosic biomasses, fruit stones, and nut hulls are also employed as adsorbents. In recent literature, novel 

adsorbent substances such as CNTs, MCM-41 [6, 7], and molecular sieves [7] have been found. Adsorbent selection 

is critical for the adsorption process. The adsorption capacity of the adsorbent material for a specific adsorbate heavily 

influences the choice of adsorbent. For this reason, the type of dye molecules is important. The reactive dyes that we 

discussed in this study are the dyestuffs that are commonly used in the dyeing process of cellulosic textile fibers such 

as cotton and linen [8, 9]. They have a strong binding affinity for cellulose. Studies have shown that if the adsorbents 

to be used during the removal of reactive dyes contain hydroxyl groups, the removal capacity is high [10]. 

The aim of this research was to investigate the adsorption of Reactive Yellow 3 (RY3) from aqueous solution by nut 

shell-based activated carbon (NSAC). For this purpose, first of all, nut shells were obtained from food commercial 

establishments, washed, dried, and ground. After the pre-treatment, the characterization of the sample was carried 

out with instrumental (FTIR, SEM, BET) and analytical methods (pHzpc). The adsorption study was carried out 

under batch conditions in a thermostatic water bath at 180 rpm shaking speed. Contact time (0-180 min), initial pH 

values (4-11), temperature (298-318 K), initial dye concentration (25-100 ppm), and sorbent dosage (0.1-0.4 g/L) 

effect) on the removal, efficiency was investigated. The optimum adsorption capacity was determined as 270 mg/g 

at 180 minutes, 7 ± 0.02, 318 K, 75 ppm initial dye concentration, and 0.25 mg/L adsorbent dosage. As a result, it 

was determined that by nutshell based activated carbon is an effective sorbent for the adsorption of RY3 dye 

molecules from the aqueous medium. 
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Abstract 

 

Today, many industrial production processes, especially in the textile, food, beverage, pharmaceutical processing, 

printing, paper, and pulp production sectors, cause pollution in the receiving environment due to inadequate 

processing of wastes [1]. Wastewater discharged into the receiving environment poses a serious threat to human and 

animal health, as well as to plant and aquatic ecosystems. It has been proven that some dye molecules significantly 

affect especially human health, especially on the skin, kidneys, liver, reproductive system, heart, brain, and nervous 

system, and some of them cause cancer types and mutations [2, 3]. In addition to the toxic effects of dyes, the decrease 

in photosynthetic activities caused by the limitation of light transmission in the aquatic ecosystem causes great 

damage to the aquatic ecosystem [4]. It is also known that the dye molecules in wastewater consume the dissolved 

oxygen concentration in the water during the degradation process, reducing the water quality. This situation affects 

negatives the health reproduction trend of fish and aquatic organisms [6]. Although the production and discharge 

data of wastewater containing dyestuff contamination are not accurately recorded worldwide, according to current 

industry figures, more than 11,000 dye pigments are used in the food, textile, cosmetics, leather, paper, and plastic 

industries. And the global dyestuff produced annually is 1.8-1.9×106 tons [6]. According to the structure and 

characteristics of the production sector, 1-10% of this dyestuff occurs as waste which means that it is discharged into 

natural water resources [7]. Considering the amount of wastewater and its effect on the ecosystem, it is understood 

that dyestuff molecules must be treated before being discharged into the aquatic environment. Although there are 

different treatment methods, the most functional and advantageous method is still the adsorption method today[8-

10]. In this study, the removal of Basic Blue 3, which is a reactive dye, from the aqueous medium by using chitosan-

based sorbent. The precipitation-collection approach was used to create chitosan-based polymeric particles and the 

produced particles were analyzed with SEM and FTIR methods. Then, wastewater that contained the reactive dyestuff 

(Basic Blue 3, BB3) was used to examine the sorption activities of chitosan-based sorbent. On the sorption 

effectiveness of dye molecules, the impact of different sorption parameters such as temperature, initial pH, sorbent 

dosage, initial dye solution concentration, contact time, etc. were examined. The optimum sorption capacity of 

sorbent was determined as 67.41 mg/g. The optimum solution temperature, initial pH, chitosan concentration, contact 

time, and initial concentration of BB3 dye were 298 K, 10.5 ±0.02, 240 min, 1 g/L, and 150 mg/L, respectively. 

Under the sorption conditions, the chitosan particles were seen to preserve their physical stability. Repeated the 

investigation using actual wastewater will help to more precisely identify the dyestuff sorption capabilities of the 

synthesized sorbent. 
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Abstract 

 

In our days, plastics have a major part for social and evolution life and their wastes cause enormous economic source 

loses. So they have been carried out some degradation techniques such as thermal and catalytic degradation. The 

major of using waste plastics are PE, PP, PS, PET and PVC and their derivative products, which they have named 

thermoplastics. Because of fuel like or petrochemical feedstock products could be produced, the waste plastic 

degradation works are important reusing methods. The original and waste form of some plastics, such as PP, PE, PS 

have decomposed [1, 2] and found especially in alkene/alkane ratio has important factor for plastic mixture 

degradation in addition to the found that the PS amount in the mixture has increased the reaction rate coefficient. 

Low density polyethylene (LDPE) plastic which is a major product within plastics and formed a high amount of 

waste, was chemical degraded in thermally and catalytical in air media. And it was reported that the oxygenated 

compounds obtained in the oxidative thermal pyrolysis experiments using air were approximately 85% more than 

the oxygenated products obtained in the catalytic environment [3]. 

 

PE’s which they have specific properties such as high resistance (chemical and mechanical), easy machinable, low 

specific gravity and cost so it produced more than another plastics, such PP, PS, PET and PVC, and so this causes 

very amount waste PE plastic [3-6]. For the purpose of production like petrochemical feedstock products, an 

experimental work, [7], has studied and found the reaction products (hydrocarbons mixture) separated considering 

to molecular weight and this hydrocarbon mixture products can not be solvable in water. Different researches, [8, 

10], have done about waste plastic (oxygenic and non oxygen including polymers) degradation by thermogravimetric 

method and thermal degradation reactor, where it has different parts. 

 

In our study, Poliethylene (PE) and PP plastics selected original and waste form for thermal and catalytic chemical 

degradation process. The process parameters have been chosen at 400–450 oC temperature range and in presence of 

600 mL/min nitrogen gas flow rate. On the verge of using for experimental works, as Co and Mo catalysts were 

supported on silica (SiO2) material and prepared at different weight ratios. To prepare for Mo catalyst, ammonium 

molybdate tetra hydrate, and for preparing of Co catalyst, cobalt-2-nitrate hexa hydrate salts were used respectively. 

For different ratios of catalysts preparation just any salt has dissolved in distilled water and then support material was 

added to this solution. This liquid-solid solution has been kept waiting at room temperature about at 36 hours and the 

water smashed then it calcined at various temperatures. 

 

In this study, the original and waste form of Low Density Polyethylene and Polypropylene samples have been 

decomposed at atmospheric pressure in a horizontal cylindrical ceramic oven. At the end of the experiments, the out 

of reactor, vapor of pyrolyzed plastic product were liquifed in the ice-salt bath and destilled. And we saw that the 

distillation ranges have been changed with catalyst/plastic ratios. These liquid products were analysed using an 

Agilent 19091N-13 HP-INNOWAX GC/MS apparatus with a 60 m capillary column containing 5 % diphenyl and 

95% diphenyl polysiloxane. The GC/MS analyses products likes saturated and unsaturated hydrocarbons such as 

nonan, undecan, hepten, dodecen, eicosen. Also we found by calorimetric method that the pyrolysis products have 

very high caloric value 10.088 cal/g and so we said that these products can be use in combustion technology as fuels. 
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Abstract 

 

High levels of color pigments, organic compounds, and salt forms are present in the water after the conclusion of the 

coloring process, which is employed in the leather, paper, textile, plastic, and paint industries. Widespreadly used 

dye pigments have a complicated structure, a slow rate of spoilage, and carcinogenic properties [1]. Its harmful effects 

on people and other living things have been demonstrated. These and similar dyestuffs pose harm to aquatic life, 

impair water clarity, cause eutrophication, and cause anaerobic conditions when wastewater containing them is 

released into the ecosystem that is receiving it (lake, stream, river, etc.) [2, 3]. The dyestuff-containing wastewater 

needs to be appropriately treated before being released into the receiving environment. Methods have been developed 

under three main groups (chemical, biological, and physical) processes in the treatment of dyestuff-containing 

wastewater such as reverse osmosis, UV degradation process, membrane filtration, etc. However, most of these 

methods have significant disadvantages. For many poor countries, the use of high-energy input processes such as 

reverse osmosis and UV degradation processes is impossible. The high cost of photocatalyst synthesis and the high 

energy consumption of ultrasonic treatment, the sorption process is preferred to more than these techniques. They 

are not very practical for usage in small-scale companies due to their relatively high costs. Because, biosorption is 

less expensive and more advantageous than other traditional technologies and as a result, it has recently become one 

of the most popular techniques for the removal of dye molecules [4,5]. However, two factors (the maximum 

absorption capacity of the sorbent and its regeneration and reuse capacity) are crucial for the efficiency and economy 

of the biosorption process. These parameters are the maximum sorption capability of the sorbent and the ability to 

regenerate properties and reuse the sorbent. Natural sorbents and waste biomass-based activated carbon are the most 

suitable sorbents to remove color molecules from wastewater [6, 7]. Therefore in this study, a mussel shell was used 

biosorbent. Most of Turkey's coastal regions raise or gather blue mussels (Mytilus galloprovincialis) for human 

consumption. Turkey produced between 9000 and 59000 tons of mussels per year from 2000 to 2016. Throughout 

this time, the volume of blue mussels increased to 12000 tons per year from 78 tons per year. The shell percentages 

of mussels were between the ratio of 52 and 61%. Turkey produces between 4500 to 28000 tons of mussel shells 

garbage each year. The organic matrix (aragonite, calcite, or in some situations, vaterite) made up 1-5% of the weight 

of the mussel shell. The shell's other parts contain calcium carbonate [8-10]. In this study, the removal of Basic 

Yellow 51 (BY51), which is a reactive dye, from the aqueous medium by using mussel shells was investigated. For 

this purpose, first of all, natural mussel shells (single type, same type) were obtained from food commercial 

establishments, washed, dried, and ground. After the pre-treatment, the characterization of the sample was carried 

out with instrumental (FTIR, SEM, BET) and analytical methods (pHzpc). The biosorption study was carried out 

under batch conditions (in a thermostatic water bath at 180 rpm shaking speed). The effects of biosorption conditions 

(contact time (0-180 min), initial pH values (2.5-8.5), temperature (298-328 K), and initial dye concentration (50-

150 mg/day)) on removal efficiency were determined. The maximum adsorption yield was determined as % 97 at 

optimum conditions. As a result, it was determined that mussel shells are an effective sorbent for the biosorption of 

BY51 dye molecules from the aqueous medium.
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Abstract 

 

Recently, green synthesis has gained importance over other physical and chemical methods, since; it offers 

environmentally friendly, cheap, biocompatible, shape, and size-controlled nanoparticles. The key aspect of 

nanotechnology is primarily aimed at the development of suitable and reliable synthesis routes, which in turn govern 

the size and shape, chemical composition, and large-scale production with better mono-dispersion for the synthesis 

of nanomaterials. Various synthesis methods are available in literature including green routes based on using plants, 

bacteria, and fungi, and they are given importance because of their non-toxic, economical, and eco-friendly method 

of preparation and bio-compatible nature. Also, AgNPs prepared by using the above-mentioned methods do not/less 

use a toxic chemical, which makes them to be used in medical and pharmaceutical applications. Green synthesis of 

nanoparticles involves the use of plant or plant parts for the bio-reduction of metal ions into their elemental form in 

the size range of 1–100 nm. The process of green synthesis is more efficient, simpler, and economical, and can easily 

be scaled up to perform larger operations.  

In this study, nanoparticles were produced by the green synthesis method by evaluating agricultural wastes. The 

change in the antioxidant capacity of the resulting nanoparticles was examined. The green synthesis method was 

preferred because it is a simple, environmentally friendly, and cost-effective method compared to traditional physical 

and chemical methods various phytochemicals found in plants are obtained from the leaves, roots, and stems of plants 

and can show potential reducing properties in the presence of metal salts. Among them, noble metal nanoparticles, 

such as Ag, Au, Pt, and Pd nanoparticles are used in physical, chemical, and biological applications. AgNPs represent 

a good candidate to carry out the nanostructured part of antioxidant antibacterial and anticancer applications. The 

properties of the nanomaterials are controlled by their shape, size, and nature. AgNPs are highly in demand, because 

of their various applications in medicine, water treatment, and catalysis. In general, colloidal dispersions lead to the 

formation of AgNPs and their morphology differs, based on the methods adopted for the synthesis. Silver 

nanoparticles have a wide range of uses due to their electrical, optical, thermal, and antibacterial properties. For 

example, it is used in many areas such as water and wastewater treatment, production of antibacterial materials in the 

biomedical field, and increasing conductivity in electronic materials. Antioxidants that improve health in general 

have a strengthening effect on the immune system. In addition, antioxidants, which reduce oxidative stress by 

neutralizing free radicals, help prevent DNA damage that may occur in cells. Antioxidants (AO) protect food quality 

by preventing oxidative degradation of lipids, an essential ingredient of the diet. Phenolic compounds and some of 

their types are very effective in preventing autoxidation. All flavonoids have antioxidant activity with their 3-4 

dihydroxy configurations. In addition to the functions of flavonoids and other plant phenolic in scavenging radicals 

such as superoxide, alkoxyl, peroxyl, and nitric oxide, iron and copper chelation, and µ-tocopherol regeneration. It 

also has vasodilator, immune stimulant, antiallergic, estrogenic and antiviral effects. Antioxidant capacity is a 

measure of a specific free radical scavenged by a test solution. DPPH (2,2-diphenyl-1-picrylhydrazyl) is a 

commercially available stable organic nitrogen radical. DPPH radical scavenging ability is determined mostly in 

organic solvents such as methanol or ethanol by measuring the absorbance drop at 517 nm. The use of methanol is 

not preferred because of its toxic properties. Analyses were performed with a UV-vis spectrophotometer in 1 mL or 

3 mL cuvettes. The displacement of a free electron in the molecule causes the color 
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violet. When the DPPH solution is mixed with a substance (antioxidant) that can donate hydrogen atoms, a reduced 

form is formed with the loss of dark violet color.  

 

To this end; Almond shell, an organic waste, was used. Almond shells were obtained from the chemical engineering 

department laboratory of Fırat University. The almond shells were washed 3 times with tap water and then washed 

with pure water. The washed almond shells were dried in an oven at 60 °C for 2 days. The dried almond shells were 

ground in a blade grinder at high speed until they became powder. Then, the aqueous solution of the ground almond 

shells was prepared and the almond extract was obtained. Nanoparticle production was achieved by reacting almond 

extract with silver nitrate solution. Nanoparticle characterization was done with the particle sizer device. The 

antioxidant capacity of the obtained nanoparticles was examined by the DPPH (2,2-diphenyl-1-picrylhydrazyl) 

method. As a result, silver nanoparticles (AgNPs) below 100 nm were successfully obtained and a significant increase 

in antioxidant capacity was observed. Figure 1 shows the experimental nanoparticle production scheme. 

 

 
 

                Figure 1. Nanoparticle production scheme and characterization steps by green synthesis 

 

Keywords: Green synthesis, almond shell, nanoparticle, DPPH(2,2-diphenyl-1-picrylhydrazyl). 
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Abstract 

 

Drying is the most effective and simple method to extend the consumption life of manufactured products. Drying is 

the removal of the liquid in a substance. Drying is defined as the reduction of the product to the desired dryness value 

by removing the moisture of the product to be dried. An important problem of drying under the sun is the slow drying 

time compared to other drying processes. Dust, soil, rain, microorganism growth, various insects and animals 

circulating in the exhibition places, and unstable meteorological conditions during the drying season negatively affect 

the product quality in open exhibition drying by utilizing solar energy. Therefore, it is necessary to dry under 

controlled conditions. Various systems have been developed for the use of solar-heated air in drying. Cabin, tent, 

greenhouse, tunnel-type solar dryers, and air solar collector dryers are the most common systems. In today&#39;s 

conditions where agricultural product production policies are becoming increasingly important, the use of greenhouse 

systems that provide 4 seasonal vegetable and fruit production is becoming increasingly widespread. With the 

automation systems prepared for greenhouse systems, the optimum thermophysical properties of each product can 

be obtained in the greenhouse air. Temperature, weight, and energy-controlled systems are becoming increasingly 

common in greenhouse systems. Many parameters were measured in greenhouse drying systems and system control 

was realized according to these parameters. Thanks to these control systems, greenhouse air control was realized and 

the drying time and quality of the grown product were increased. In this study, a product weight control scenario was 

implemented for a greenhouse dryer and forced air convection was realized by automatically turning on the fan in 

the greenhouse when the product weight drops below 40 g. A greenhouse measuring 1800 x 1200 x 500 mm was 

used in this study. The greenhouse used was previously purchased with the 2209 Tübitak Project No. 

1919B012107893. The weight and temperature control unit placed in the greenhouse was provided by the 2209 

Tübitak Project No. 1919B012210188, which supports the current study. In the system, 1 load cell for weight control, 

1 pt-100 temperature sensor, 1 on-off control circuit to activate the circulation fan, and an Arduino Nano board as a 

microcontroller was used. Predictive models were developed for the product moisture content values obtained in the 

experiments with the help of artificial intelligence methods. Artificial neural networks and support vector machine 

methods were used as artificial intelligence methods. Predictive models were created using ANN and SVM for the 

moisture content values of the product dried in the greenhouse. Root mean squared error (RMSE) analyses were 

performed to determine the accuracy of these models. A predictive model was created with a 3-layer artificial neural 

network (ANN) using Logsig Activation function and Backpropagation learning function for moisture content values 

obtained from experiments. The aim of this study is to realize faster and more effective drying by controlling the 

product drying process in a portable greenhouse dryer. For this purpose, product weight values were controlled. 

According to the set values, forced air convection was obtained with the help of a fan in the greenhouse. In this study, 

two different experiments were carried out in a greenhouse dryer. In experiment 1, standard product drying was 

performed without weight control. In the 2nd experiment, the product weight was controlled and drying was carried 

out by activating the fan in the greenhouse. The experiments were carried out using products with an initial weight 

of 80 g. When the final weight of 20 g was reached, the experiments were terminated. 
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It was shown that the drying performance of the greenhouse solar energy-assisted dryer in food drying systems 

increased with the addition of a weight-controlled system. The drying time was 48 minutes earlier with the weight 

control system. Then, the product wet base moisture content value (MC wet) in the experiments was modeled with 

ANN and SVM artificial intelligence methods, and the model with the least error (0.531 RMSE) was created using 

the ANN method. The RMSE error value of the predictive models made with the SVM method for product wet base 

moisture content values is 0.0599. This error value is higher than the error value of the model created with the ANN 

method. At the end of the study, itwas concluded that weight- controlled drying reduced drying time and two different 

machine learning algorithms successfully predicted product moisture content values. More data can be obtained by 

drying different products other than peach in the greenhouse dryer and more successful predictive models can be 

created by using different computational intelligence methods. 

 

Keywords: Artificial neural network, machine learning algorithms, moisture and temperature control, multiple linear 

regression, solar greenhouse dryer, 
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Abstract 

 

Introduction 

Technological advances have made it possible to develop faster and lower-cost production techniques. Additive 

Manufacturing to the production of plastic filaments that are melted at a high temperature and added in layers using 

an extruder that moves three axes in accordance with predetermined coordinates. Fused Deposition Method (FDM), 

one of the Additive Manufacturing techniques, is a fast and effective technique that is frequently used in the 

production of components belonging to many different engineering branches, from the defense industry to the 

aviation industry. One of the most important features of this technique is that the production parameters that affect 

the mechanical properties and quality of the product can be configured and the production cost is low. In production 

using this technique, waste raw material formation is almost non-existent, which minimizes negative environmental 

impacts. In addition, complex geometries and structures that are difficult to produce with traditional methods can be 

easily produced with FDM technology. 

There are many production parameters in the FDM technique, and the effect of these parameters on production quality 

is still being investigated by researchers. Many parameters, from production materials to production speed, affect 

product quality. In this study; the effect of production parameters of multi-layered components on the fracture 

resistance and filament consumption was examined. Optimum production parameters were determined by 

determining the statistical relationship between production parameters and fracture toughness, absorbed energy and 

filament consumption. It is aimed to determine a road map for the production of components with improved 

mechanical properties with less raw material consumption. 

Materials and Methods 

In this study, infill pattern (quick 2D infill, strong 2D infill and strong 3D infill), infill density and hotend temperature 

were determined as production parameters. Taguchi experimental design method was carried out using different 

levels of production parameters. 3D models of the test samples were created using Solidworks software with 

dimensions of 125x12.7x5 mm in accordance with the ASTM D6110 standard. Sample 3D models were converted 

in STL format. Multilayer production G codes were created for the production parameters determined in the 

experimental design of the models transferred to the Ultimaker Cura software. Three-dimensional printing of the 

experimental samples was carried out using a Creality Ender 3 S1 brand 3D printer with 1.75 mm diameter polyactic 

acid (PLA) filament material. Production was carried out with a 0.4 mm diameter nozzle at a bed temperature of 70 

°C and a printing speed of 60 mm/s. All samples were produced with the same filament and kept at room conditions 

for at least 12 hours after production. The filament consumption amount for each sample was provided by the 

Ultimaker Cura software. Three experimental test samples were produced for each test to ensure measurement 

accuracy. 
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Fracture tests of the produced samples were carried out according to the Charpy test method on the Hardway JBW 

300B device located in Kastamonu University Central Research Laboratory. A hammer of 150 J impact was used in 

the impact testing. Machine and specimen setup was made as per ASTM test procedure. After the test, the fracture 

resistance of the tested samples and the amount of absorbed energy were recorded by the computer connected to the 

testing device. Each test was repeated three times and the average of the measurement results was calculated.  

Response Surface Method is a technique that allows optimizing responses (dependent variables) with two or more 

quantitative factors (independent variables). In this study, it was used to determine the relationship between 

experimental test results and production parameters and to optimize. 

 

Results and Conclusions 

In the optimization process production parameters as factors; fracture resistance, absorbed energy and filament 

consumption were modeled as responses. In optimizing the response variables, a maximized objective function was 

used for fracture resistance and absorbed energy, and a minimized objective function was used for filament 

consumption. Analyzes of variance were performed for each response variable. Additionally, first-order and 

interactive regression equations were created for each factor. As a result of variance analysis, the most effective 

factor on the three response variables was calculated as infill density. Hotend temperature was determined as the least 

effective production parameter on the response variables.  

The Response Optimizer tool calculated that in order to optimize the responses, the infill density should be 20%, the 

hotend temperature should be 212.7º and the infill pattern should be strong 3D. Additionally, in case of selection of 

these factor values, the estimated value of the response variables was calculated. While the Composite Desirability 

value of the optimization was calculated as 0.62, the desirability value of the fracture resistance response was 

calculated as 0.45, the desirability value of the absorbed energy response was calculated as 0.55, and the desirability 

value of the filament consumption response was calculated as 99%. In order to reduce the filament consumption 

value in optimization, the desirability values of the responses were determined low. 

 

Keywords: 3d printid component, multilayared component, fracture resistance, optimization 
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Abstract 

 

This paper presents the results of research with the aim of conquering a new technology for obtaining ferric phosphate 

for use in the production of lithium batteries. A lithium iron phosphate battery is a type of lithium-ion battery that 

has cathode materials made of lithium iron phosphate. LiFePO4 has many advantages over other lithium-ion battery 

designs and older lead acid (LA) batteries. They weigh less, do not require maintenance, have better charging and 

discharging characteristics and a much longer lifespan. Other key advantages of LiFePO4 include high amperage, 

longer cycle life, zero leakage and fire hazards, tolerance to sub-optimal charge and discharge cycles. Battery 

charging times for LiFePO4 batteries are faster than for lead acid or other lithium batteries, typically LiFePO4 units 

have four times the energy density and charge five times faster than lead acid batteries. The life of a LiFePO4 battery 

is up to five times longer than some lithium-ion batteries, often reaching up to 5000 cycles without significant 

performance degradation. Unlike lithium and lead-acid batteries, LiFePO4 batteries do not contain toxic, heavy or 

rare earth metals such as cobalt, nickel or lead. LiFePO4 consists of common materials such as graphite, iron and 

copper. Thus, lithium-iron-phosphate batteries are more environmentally friendly to manufacture, but also pose a 

much lower risk to the environment during their lifetime compared to other lithium batteries. Since the desirable 

characteristics of iron phosphate precursors for LFP synthesis for batteries are often different or conflict with those 

for other uses, the existing chemical market is an impractical source for iron phosphate precursors for LFP synthesis. 

In addition, iron phosphate from commercial sources synthesized by the existing method often contains impurities, 

for example, sulfates, chlorides, and nitrates, which are harmful to lithium-ion batteries. Moreover, different batches 

of commercially available iron phosphate material often have inconsistent properties. Therefore, there remains a need 

to develop a new technology to produce highly pure iron phosphate with consistent and desirable properties for the 

synthesis of LFP for batteries. 

 

The solid residue obtained during the processing of non-standard jarosite-PbAg precipitate from the zinc production 

process in Elixir, Šabac was used as the starting material. In order to separate Fe from Cu, Zn, In and other useful 

and highly valuable components, detailed laboratory tests of the combined procedure, which includes roasting of 

jarosite PbAg sediment and leaching of the resulting product, were performed. After roasting a sample of Pb-Ag 

jarosite for 4 hours at a temperature of 5300C and leaching the resulting roasting product with water, with a phase 

ratio of Č:T=1:5, high leaching of the examined metals Cu (91.07%), Zn (91.97%), In (99.95%) and low leaching of 

Fe (9.6%) was obtained in 1 hour. These technological parameters were adopted for the tests presented in this paper. 

After roasting the jarosit and lying the resulting roasting product, the lye solution was separated from the solid residue 

by filtering. In this paper, the treatment of the solid residue to obtain ferric phosphate is presented. 

 

Chemical composition of the solid residue was, %: Fe - 49.3; Pb - 12.0; Ag – 0.014; Cu - 0.087; Zn - 0.93. X-ray 

diffraction (XRD) analysis was performed on a "RigakuMiniFlex 600" instrument with a "D/teXUltra 250" high-

speed detector and an X-ray tube with a copper anode. The minerals hematite (Fe2O3), anglesite (PbSO4) and 

gypsum (CaSO4⸱2H2O) were identified in this sample. The most common mineral is hematite, anglesite is less 

common, while gypsum is the least common. 

 

Laboratory research on the leaching of the solid residue of jarosite roasting (after leaching in water) was first carried 

out in a sulfuric acid solution with a concentration of 10% and 65% H2SO4 and with the introduction of oxidants 

(air and ozone). Research has shown a low level of iron leaching, from 0.6 - 1%. For this reason, subsequent leaching 

tests were performed with hydrochloric acid of technical quality, under different conditions. The highest degree of 
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Fe leaching of 91.41%, under the following conditions: ratio of phases Č:T=1:3, temperature t=800C and leaching 

time 1h, and represent the optimal conditions of the process of leaching in HCl. Hydroxide precipitation of Fe from 

alkaline solution was performed at pH=4. Alkaline solution was used for the experiments, and 2M NaOH was used 

as a neutralizing agent. After precipitation, the resulting precipitate was filtered and analyzed. The percentage of 

precipitated Fe from the ferric chloride solution was 100%. 

 

The resulting hydroxide precipitate from alkaline solution was treated with a minimal amount of concentrated sulfuric 

acid until the iron precipitate was completely dissolved. The resulting ferric sulfate solution was filtered, the pH 

value of the filtrate was adjusted and then phosphoric acid was added. 

 

According to literature data, using this procedure, FePO4x2H2O is obtained, while anhydrous FePO4 is obtained 

when drying at a temperature higher than 1800C. According to the standard (HG/T 4701-2021 China Chemistry 

Industry Standards), which refers to the required quality of ferric phosphate for the production of lithium batteries, 

the iron content in the FePO4 x2H2O product should be 28.5-30.0%. Chemical analysis of the obtained ferric 

phosphate showed that the obtained product was of satisfactory quality, containing 29.02% Fe. A detailed chemical 

analysis determined that the content of other metals (Zn, Al i Pb) in the ferric phosphate did not comply with the 

required standard. By recrystallization of the obtained FePO4x2H2O from the H3PO4 solution, the content of 

elements that deviated from the standard was reduced, whereby the following results were obtained: Pb -0.01%, Zn 

-0.002% and Al - 0.02%. 
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Abstract 

 

For more than a century, electrolytic refining is the main process for obtaining copper whose physical and chemical 

properties meet strict requirements for application in electronics, electrical engineering, energy, microelectronics. 

The accumulation of impurities such as nickel, arsenic, iron, antimony, leads to changes in the chemical composition 

of the electrolyte as one of the basic parameters in the process of copper cathodes obtaining. At the same time, due 

to a sudden increase in demand and reduction of copper content in the ores, secondary materials are increasingly 

being used to commercial copper anode production. 

 

The copper anodes of non-standard chemical composition (high contents of Ni, Pb, Sn and Sb) are examined for 

electrolytic treatment of the waste sulphur acid solutions. These solutions originated from the commercial electrolytic 

copper refining processes. As well as the high concentration of Cu ions, these solutions contain high concentrations 

of Ni and As ions. The investigations were focused on the anode passivation behaviour, changes in the chemical 

composition of the solution, obtaining the cathode deposit and anode slime. Components for the anodes preparing 

were selected on the basis of literature data for the chemical composition of the anodes obtained from the secondary 

materials and the behaviour of impurities in the copper refining process. Nickel content had a constant value of 5 or 

10 mass %, whereas the content of Pb, Sn and Sb was in range from 0.1 to 1 mass% per item. Different combinations 

of these values were used for anodes preparation. 

 
Electrochemical measurements that were performed on laboratory type equipment, applying the method of anodic 

linear sweep voltammetry (ALSV), were used for preliminary investigations of anodes dissolution in acidic solution. 

The passivation peaks are registered on all voltammograms, but the values of the potential and current density were 

different. Comparing the results for series of anodes with the same nickel content (5 or 10 mass % Ni), it was found 

that anodes with a higher content of impurities (Pb+Sn+Sb mass %) were entering in the passive area at lower current 

density. The results confirmed that the copper anodes with high content of Ni, Pb, Sn and Sb could be refined in 

galvanostatic conditions at current density which value is characteristic for the commercial process. Investigations 

of the electrolytic treatment of the real waste sulphur acid solution with high content of Cu, Ni and As, at current 

density whose value is within commercial value, were carried out on the large-scale equipment. Refining of copper 

anodes was performed with constant galvanostatic pulse (25 mA/cm2), at two different temperatures (T1 = 63 ± 2 

°C and T2 = 73 ± 2 °C) during the 72 h, the weight of each anode was about 7 kg. Based on the change of cell voltage 

value, which is measured and recorded by every 10 s for 72 h, it was found that all the anodes are dissolved during 

the process. Changing the cell voltage was carried out in several characteristic phases. The results showed that no 

one of the anodes is permanent passivated. In many numbers of the anodes, the passivation is appeared for a few 

minutes to a maximum of 40 minutes, but the anodes were reactivated after this time and continue to dissolve. The 

appearance of the stable and oscillatory phase was registered for the all anodes. At the anodes with 5 mass % Ni, the 

peak of passivation phenomenon was observed in 75 %, and in the anodes of the 10 mass % Ni, in 12.5 % of the total 

number of anodes. 

 

The analysis of the concentration of Cu and Ni ions in solution showed that the Cu ions concentration decreases and 

the Ni concentration increases. Maximum concentration of Cu ions is reduced to about 3 % and the concentration of 

Ni ions maximized to 150 % of the respective baseline values. The decreasing of copper ions concentration was 

confirmed that along with the process of electrolytic refining of anodes occurs the electrowinning process. That is 
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confirmed by the data for the cathode deposits mass, which for all anodes and both temperatures were the higher than 

mass of copper that dissolve from the anodes. For a many numbers of anodes, cathode mass of deposit is greater than 

the theoretical values of the Cu mass that can precipitate at working current density. The different temperatures of 

the solution have no influence on the composition of the electrolyte. The investigation of the changes the arsenic ions 

concentrations has shown that the arsenic concentration was decreased compared to baseline value. The concentration 

of tin ions at the end of each experiment was greater than the baseline. During the first 24 h concentration changing 

was the highest, and in the continuation of the process the concentration changing varied from anode to anode. 

Changing the concentration of antimony in the first 24 h had an upward trend compared to the baseline value. The 

concentration of antimony is changed up to the end of the tests but there was no proper dependency. 

The analysis of the anode slime chemical composition was confirmed that the next elements are present in the slime: 

Pb, Sn, Sb, As, Ni and Cu. Based on the data of the anode slime mass and the weight of dissolved anodes, it was 

found that the percentage of anode slime is higher for the anodes with a higher content of Pb+Sn+Sb, at lower 

temperature. The minimum value of 0.58 % is obtained by refining the anode with 10 % Ni and 0.305 % Pb+Sn+Sb. 

The physical appearance and weight of cathode deposits have confirmed that during the treatment, two processes are 

conducted: electrorefining and electrowinning. 

 

Keywords: anode, copper, nickel, lead, antimony, tin 
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Abstract 
 

AISI 316L austenite stainless steel (SS) has been a widely used material for orthopedic implants due to its high anti-

corrosion under most atmosphere. High anti-corrosion is attributed to high-concentration Cr addition, which not only 

increases the corrosive potential of 316L SS but also forms a layer of dense passive films on AISI 316L austenitic 

stainless steel (SS). However, passive films are susceptible to severe localized attack in body media, which is the 

major drawback of AISI 316L austenite stainless steel (SS). Therefore, surface modification of AISI 316L austenite 

stainless steel (SS)  resistant to body media is a current hot issue. Plasma spraying is effective for depositing ceramic 

coatings onto metallic materials and is often applied for raising the corrosion resistances of biomedical materials. 

Recently, ceramic coatings have been widely used in biomedical applications because of their good biocompatibility 

and physical properties. Especially, Al2O3 coatings are preferred for hip and knee prostheses owing to their inertness, 

good biocompatibility, and high corrosion resistance. These ceramic films are expected to improve the integration of 

implants into the bone system and to protect the substrate from corrosion in the body fluids and the tissue from the 

corrosion produces of the steel. For example, they are used in hip replacement, knee joints, dental crowns, skull 

implant applications and subcutaneous implants. Since 316L stainless steels are used in various applications, they 

are in contact with different body liquids in different environments of the body. Therefore, evaluating the 

electrochemical properties of Al2O3 coated AISI 316L austenite stainless steel (SS) in a single body fluid limits the 

correct use of the material to be used as implant and prosthesis. In this study, the samples, which were polished and 

then cleaned with ethyl alcohol, were coated Al2O3 on the surface of AISI 316L austenite stainless steel (SS) with 

the plasma spray method. The parameters used in the coating process are given below: power 22 kW, H2 flow rate 

20 liter/hour, Ar flow rate 80 liter/hour, applied current 500 A, applied voltage 70 V, spraying distance 90 mm, type 

of electrode WCu, type of plasma gun Metco 3MB. AISI 316L austenite stainless steel (SS) are used in different 

applications in the body. XRD and SEM devices were used for structural analysis. The crystal phase structure of 

coating samples were analyzed with an X-ray diffractometer GNR brand device (XRD, GNR Explorer, Italy) XRD 

measurements were carried out by using a Cu Kα(λ=1.5418 Å) source and 40 kV and 40 mA diffractometer with 2θ 

range from 10° to 100°. The surface morphologies after coating were performed by using a environmental scanning 

electron microscope (E-SEM FEG-Quanta 250, FEI, USA). Electrochemical properties of all samples were measured 

using a GAMRY Series G750TM Potentiostat/Galvanostat/ZRA device. All measurements were carried out in Ringer 

Fluid, Simulated Body Fluid (SBF) and Simulated Synovial Fluid (SSF) at 37 °C. The composition of Ringer, SBF 

and SSF solution was shown in Table 1. A standard three-compartment cell consists of Ag/AgCl, graphite, as 

prepared specimens with an exposed surface area of 0.502 cm2 was used as the reference, counter and working 

electrode in 50 mL solutions, respectively. Electrochemical impedance spectroscopy (EIS) measurements were 

conducted at the open circuit potential (OCP) with the AC amplitude of 10 mV and an applied frequency ranging 

from 0.01 Hz to 100 kHz. The experimental results were interpreted on the basis of an equivalent circuit using a 

suitable fitting method elaborated by the Zsimpwin software. Polarization curves were recorded at a scan rate of 1mV 

s−1 in a potential range from−2 to+2 VRef. All of the electrochemical measurements were repeated at least two times 

in order to confirm the reproducibility of experimental results. The EIS was performed to observe the electrochemical 

behavior of the Al2O3 coatings AISI 316L austenitic stainless steel in various aggressive environments (Ringer, SBF 

and SSF). According to Nyquist curves  the largest partial capacitive arc was seen in the SSF medium for all samples 

while the narrowest partial capacitive arc was observed in the Ringer medium for sample. As the partial capacitive 

arc enlarges, it can be said that the samples are also less exposed to corrosion. Another demonstration of the results 

obtained from the EIS analysis is the Bode plots, in which the frequency dependence of the analyzes and the phase 

angles can be seen. Bode plots of Al2O3 coatings in various aggressive environments are  obtained. In addition, the 
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fit curves obtained with the circuits used are also included in the graphs. It can be thought that the ion concentration 

plays a very significant role in the corrosion mechanism. Especially since Ringer solution has higher inorganic types 

of ions (Cl− ) and amounts, it creates a more aggressive media than other solutions (SBF and SSF). 

 
Keywords: AISI 316L austenite stainless steel, Al2O3 plasma spraying, electrochemical properties, SBF, SSF, Ringer 
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Abstract 

 

The design and control of mechatronic systems play an important role in modern engineering applications. These 

systems have the potential to control many different mechanisms and platforms with complex dynamics. In particular, 

the inverted pendulum, a sub-branch of balancing problems, is a nonlinear system in which the pendulum is stabilized 

at the upper unstable equilibrium point in order to maintain the balance of the pendulum, and therefore presents a 

significant control challenge for engineers. Most systems are based on inverted pendulum-like structures. Due to its 

nonlinear structure and unstable equilibrium point, it is currently used in different fields such as mechatronic systems, 

acceleration and deceleration movements of rockets, biomechanical systems, wheeled motion and balance 

mechanisms. There are inverted pendulum systems with different structures in the literature. The prominent ones are 

single-pole inverted pendulum on a cart, double-pole inverted pendulum on a cart, and single and double-pole rotary 

inverted pendulum. In this study, system of single-pole inverted pendulum on a cart is investigated. First of all, the 

mechanical design of the inverted pendulum on a cart is realized. While performing the mechanical design, the 

designs of the other parts are completed by considering the parts to be used ready-made. Accordingly, the 

experimental setup of the inverted pendulum on a cart is established. Belt and pulley mechanism is mounted on a 

ready-made table and a shaft is placed in between. The cart designed in SolidWorks is produced with PolyLactic 

Acid (PLA) material using 3D printer technology in accordance with the design. The cart is mounted on the shaft 

and the cart is moved on the shaft with the help of a DC motor. A pendulum structure is created using an aluminum 

profile of appropriate dimensions. Interconnection parts produced with 3D printer technology are used to mount the 

pendulum to the cart. In addition, an incremental encoder is placed at the connection point of the pendulum to the 

cart to obtain information about the position of the pendulum. As hardware materials, a 20 V/1390 rpm DC motor, a 

2-phase 400 ppr incremental encoder, ARM Cortex M4 and Teensy 3.6 microcontroller card with CPU frequency of 

184 MHz are used to send the PWM information of the motor to the system and to receive the encoder information. 

To control the pendulum, Proportional-Integral-Derivative (PID) and Linear Quadratic Regulator (LQR), which are 

the most popular control methods, are preferred in the control structure. These methods are control methods with 

linear structure. For this reason, these methods give good results in controlling systems with linear structure. 

 

Therefore, the position control of the pendulum is achieved by linearizing the obtained equations of motion of the 

system. For this purpose, the sine and cosine terms including the pendulum angle in the equations of motion are taken 

as 0 and 1 for small angles, respectively. The proportional, integral and derivative gain coefficients required for the 

PID controller are determined using the tuning tool in MATLAB/Simulink environment. The PID control generates 

the control signal at the output using the angle error of the pendulum. While designing the LQR control, a transition 

from the equations of motion to the state space form is made. Here, the coefficient matrices A and B are obtained.  

 

These matrices are used in the design of the LQR control method. Since the state space form contains the error and 

the derivative of the error, the error of the pendulum angle is calculated since it is necessary to generate the error. 

Therefore, the angle of the pendulum at the upper unstable equilibrium point is required to be 0. The error that occurs 

enters the LQR controller, eventually producing the control signal. The parameters required in the design for the 

LQR are determined by trial and error. When the results are examined, it is seen that the pendulum angle reaches 0 

degrees at the desired upper unstable equilibrium point in about 0.75 seconds with PID and 1.5 seconds with LQR. 

While the pendulum angle reaches the desired reference, it is seen from the graphs that the cart goes back and forth 

around 0 and reaches the reference value 0. When the results obtained with PID and LQR control methods are 
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analyzed, it is seen that the PID controller gives faster results. The results obtained with robust control methods such 

as intelligent control methods, sliding mode control can be brought to a better point. Although PID and LQR are 

linear control methods, the desired target has been achieved by obtaining very successful results. Since the inverted 

pendulum system forms the basis of many real systems, it is thought that the realization of this study will be very 

important for the solution of many complex systems. 

 

Keywords: Inverted pendulum, Cart, PID, LQR 
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Abstract 

 

Mechanisms are devices that enable the transfer and transformation of motion from one type of movement 

to another. Mechanisms are used in many places today. The opening and closing of bus doors, automobile 

jacks, adjustable pliers, attenuation tools, and windshield wipers of vehicles all perform their duties with 

the use of mechanisms. One of the most widely used mechanisms is the slider-crank mechanism. The slider-

crank mechanism is mostly used in internal combustion engines to convert translational motion into 

rotational motion, and in pumps and compressors to convert rotational motion into translational motion. In 

the textile sector, the punching is applied to fabric and leather products. This process is mostly done 

manually using manpower. In order to save time and increase efficiency, a new slider-crank mechanism 

has been designed to serve this field by designing the slider-crank mechanism to perform this process 

automatically. In this study, a new design of the slider-crank mechanism has been designed to perform the 

punching process on fabric and leather materials in the textile industry. The use of the slider-crank 

mechanism will facilitate the drilling of multi-layer materials. Crank and connecting rod lengths have an 

effect on the speed of the drilling process. Since the speed of the drilling process is important, the 

importance of the speed control of the crank-connecting rod mechanism arises. Therefore, in this study, the 

speed control of the mechanism with PID control is realized in the Matlab/Simulink environment. For these 

purposes, firstly, the three-dimensional design of the mechanism was realized in the SolidWorks 

environment. The work started with the motor holder part. Considering the dimensions of the motor to be 

used, the motor holder part was designed to fix the motor. Then, the design of the crank part, which will 

perform the rotation process, was started. Since the crank part will be mounted on the motor shaft, it is 

designed for this purpose. For the next stage, the connecting rod, which connects the crank and the piston 

and will provide motion transfer between them, was designed. Since a drilling apparatus will be attached 

to the end of the piston, the piston is designed to consist of two parts. The drilling apparatus was placed 

between the first and second part of the piston and the piston was made into a single piece with suitable 

fasteners. Considering the channel in which the piston will move, the stroke is adjusted accordingly, so that 

the drilling apparatus to be used at the end of the piston can come out. Whether the designed mechanism 

makes the desired movement or not, the motion study was examined by giving rotational motion to the 

motor of the mechanism in the Solidworks environment. As a result of the motion study, it was seen that 

the mechanism realized the desired movement, and the feasibility of the speed control of the mechanism in 

the simulation environment was investigated theoretically by moving to the next stage. After it was seen 

that the designed mechanism realized the desired movement in the Solidworks environment, the mechanism 

was transferred from the Solidworks environment to the Matlab / Simmechanics environment, and the 

blocks of the mechanism were created. In the Simscape/Simmecanics environment, motor input was applied 

to the input limb of the mechanism, namely the crank element. For the operation of the motor, PID control 

is used and the PID control output is applied to the motor as a control signal. The purpose of applying PID 

control here is to ensure that the mechanism moves at the desired speed. PID control coefficients were 

found automatically by tuning. After the PID control process was applied to the blocks of the mechanism, 

the mechanism was requested to move at a constant speed of 4.25 rad/sec. As a result of the speed control, 
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it was obtained that the mechanism provided a speed of 4.272 rad/sec. This gives an error of 0.022 rad/sec. 

To sum up, in this study, a unique design of the slider-crank mechanism was made to perform the drilling 

process. Whether the design works properly or not was first observed as an animation in the solidworks 

program. Then the drawings were transferred to the Matlab/Simulink environment, and the blocks of the 

design were created and the speed control of the mechanism was realized. In the Matlab environment, the 

animation of the speed control of the mechanism was realized and it was successfully observed whether it 

moved as desired. 

 

 

Keywords: Slider-Crank Mechanism, PID Control, Speed Control, Simulation. 
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Abstract 

 
Object detection and recognition is one of the fundamental tasks in many fields such as autonomous unmanned 

ground vehicles, robotics and medical image processing. Recently, deep learning has been used by many researchers 

in these fields when the data size is large. In particular, Convolutional Neural Networks (ESAs), one of the most 

current structures of deep learning, have achieved great success in this field. The truth about ESAs Real-time studies 

were carried out embedded with Graphics Processing Unit (GPU) cards. Although GPUs result in high stability, they 

pose the problem of high power and energy consumption and large computational load. To overcome this problem, 

low-precision techniques called Binary Neural Networks (JNs) have been used. In other words, dualized weight and 

activation ESAs have started to be implemented on Field Programmable Gate Arrays (FPGAs). In this study, the 

Python development card in Xilinx Zynq was used. Pynq is designed with Python developers in mind. A base 

hardware full of modules and Python drivers was used in this work to accelerate and test deep learning applications. 

Xilinx's Zynq provides a very easy transition to the computing field. It also comes with a pre-installed Ubuntu Linux 

operating system. Therefore, all that is required is the basic logic of Linux and Python, and the user can start 

communicating with the board's peripherals. The fact that there are many peripherals on the card is the reason why 

we prefer this card over larger and faster FPGAs. Python is a convenient way to get started using Zynq to 

communicate with FGPA and run some examples, and it was also used in this project to control the High Speed 

Ethernet Cable (HDMI) interface. NVIDIA Jetson TK1 Developer Kit includes all the necessary modules to use GPU 

power in applications developed to run on embedded systems. With the Jetson TK1 Developer Kit, NVIDIA offers 

a complete software and hardware package. While CUDA, OpenGL 4.4 and Tegra-supported OpenCV standards are 

supported, various auxiliary development and testing software compatible with the camera and other hardware units 

are also provided. It is a fully functional CUDA platform that will allow you to quickly develop and deploy compute-

intensive systems for computer vision, robotics, and medicine. The world's first supercomputer on a module, the 

Jetson TX1 delivers the performance and power efficiency required for the latest visual computing applications. It is 

built around the NVIDIA Maxwell™ architecture and delivers over 1 TeraFLOP performance with 256 CUDA cores. 

It is the best system for deep learning, computer vision, graphics and high-performance GPU computing, integrated 

with 64-bit CPUs, 4K video encoding and decoding capabilities, 1400 MPix/s capable camera interface. In this study, 

MNIST handwriting recognition study was carried out using ANN, which is used in many fields. A comparison was 

made on both deep learning structures and Nvidia's GPUs such as Jetson TK1 and TX1 on data sets that are widely 

used in scientific literature, such as MNIST. An application has been made to recognize MNIST handwriting. The 

MNIST dataset contains 60000 training images and 10000 test data images of 28x28 size consisting of handwritten 

digits. Conventional ANN was used on this card. If we define the network structure, it consists of 4 fully connected 

layers and 1024 neurons each. Two different precisions were used for this network structure. The results obtained by 

working on these networks only in PL (programmable logic) and only in PS (processor) are given in Table 1. The 

times taken for classification are given graphically. In the tables and figures, 1 bit weight and 1 activation are named 

ANN-1 and 1 bit weight and 2 activations are named ANN-2. For PS, although results are given on only 10 images 

in order to perform appropriate processing in the image frame range, as can be seen, the processing time is quite high 

when processing only in PS. PYNQ's accuracy is lower than GPUs. This is because quantization has been done. On 
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the other hand, PYNQ is faster than other GPUs. Apart from this, the given Zynq XC7Z020-caffe-lasagne application 

took longer than ANN-1 and ANN-2. This is because the network structure is more complex than ANN 1 and ANN 

2. In the study, results such as duration, power consumption and stability were examined. It has guided us for use in 

different applications. By applying the recognition process on MNIST handwritten datasets used for comparison in 

the scientific literature, comparisons were made with CPUs and Nvidia's Jetson TK1 and TX1 GPU cards in terms 

of speed and stability. Additionally, PYNQ has been shown to provide higher efficiency and lower power usage than 

Nvidia GPU cards and GPU systems. Judging by the results of this study, good results were obtained in terms of 

efficiency. Additionally, artificial intelligence with limited hardware such as Jetson TX1, TK1 and has been shown 

to be implemented successfully. In future studies, efforts will continue to accelerate different DSAs in hardware and 

software. 

 
Keywords: MNIST, PYNQ, JETSON, GPU, TK1, TK2 
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Abstract 

 

Articular cartilage, with its distinctive translucent appearance, compatible covers the articulating surfaces of bones 

within the knee joint, giving it seamless and friction-free movement. At its core, articular cartilage manifests as a 

water-saturated porous matrix, with fluid constituting a significant portion of its weight. Remarkably, approximately 

68-85% of the overall weight of articular cartilage is attributed to fluid content. This high-water concentration allows 

cartilage to exhibit its unique biomechanical properties, including load-bearing properties, shock absorption, and 

joint lubrication, by moving through the porous solid or exudating from tissue due to the load exposed.  

 

Most numerical studies on knee mechanics did not consider fluid boundary conditions. The aim of this study was to 

investigate the effect of different fluid boundary conditions at the joint surfaces on contact mechanics and fluid 

pressure. Two different finite element (FE) analyses were performed for the knee joint model developed for this 

purpose. One was the analysis with unsealed boundary conditions, which assumes that the fluid moved out of the 

tissue, and the other was the analysis with the sealed boundary conditions, which do not allow fluid out of the tissue.  

 

The 3D FE knee joint model was accepted as biphasic to consider the fluid-solid interaction. The model included the 

bony structures (femur and tibia) and the articular cartilage (femoral and tibial cartilage). The bony structures were 

considered rigid materials, as they exhibited greater stiffness compared to the articular cartilages. In contrast, the soft 

tissues were considered compressible and comprised both solid and liquid phases. The solid phase was modelled 

linear elastic, with Young's modulus of 9 MPa and Poisson’s ratio of 0.36. The fluid phase was considered isotropic, 

with a permeability value of 0.001 mm4/Ns. In the unsealed analysis, the pore pressure in the Abaqus environment 

was initially set to zero as a boundary condition. This configuration allows the fluid to escape from the surface and 

sides of the cartilage freely, facilitating its movement. The knee joint model that was developed underwent a 

compression force of 200N. The applied force followed a ramp creep profile, gradually increasing to its maximum 

within 10 seconds and maintaining a constant magnitude for 100 seconds. A comprehensive analysis spanning 100 

seconds was conducted, providing ample time for the fluid to permeate through the tissue. This duration facilitated a 

thorough investigation of the dynamic behaviour within the articular cartilage, offering a comprehensive 

understanding of its intricate mechanisms. The femur was allowed to move in the vertical direction while restricted 

in other directions. The tibia was fixed from all sides to provide contact convergence. 

 

The findings from both analyses indicated no significant difference in contact pressure. However, a notable disparity 

was observed between the pressures exerted by the liquid and solid phases of tibial cartilage. During the early creep 

phase at the 10th second, the contact pressure in both analyses was approximately 2MPa. However, as the fluid within 

the porous solid phase started to move, the contact pressure gradually relaxed and decreased to around 1.6MPa by 

the 100th second. This observation underscores the role of fluid dynamics in the redistribution of pressure within the 

system over time. The similarity in contact pressure between the analyses could be attributed to the insufficient 

analysis time for generating significant results. In other words, an adequate amount of fluid may not have been 

exudated from the tissue during the analyzed timeframe.  A longer analysis duration may be necessary to observe 

more pronounced effects and better understand the behaviours of the fluid within the tissue. At the 10th second, when 

the compression force peaked, there was no significant difference in liquid pressure between the two analyses. 

However, at the 100th second, a notable contrast emerged. In the sealed analysis, the fluid pressure was 

approximately 3.5 times higher than in the unsealed analysis. This discrepancy caused by the sealing prevented the 

fluid from escaping, resulting in increased pressure. Similarly, the solid stress exhibited the greatest disparity between 

the two analyses towards the end of the creep phase. At 100 seconds, the sealed analysis demonstrated a 15% lower 
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solid stress than the unsealed analysis. This difference can be attributed to less fluid being retained within the tissue 

in the unsealed analysis, leading to increased higher solid stress. Overall, the lower fluid pressure and higher solid 

stress observed in the unsealed analysis can be attributed to the expulsion of fluid from the tissue, influencing the 

mechanical behaviour of the system.  

 

This study elucidated the impact of fluid boundary conditions on solid stress, contact, and fluid pressures. The 

findings underscore the significant influence of boundary conditions on relaxation times and load distribution 

between solid stress and fluid pressure. Specifically, in the sealed analysis, the stress predominantly relies on the 

liquid phase, resulting in minimal tissue relaxation. 

 
Keywords: articular cartilage, biphasic, creep, sealed, unsealed 
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Abstract 

 

The term "brain tumor" is used to describe the uncontrolled growth of cells in the skull region. These tumors can 

originate within the brain or from the surrounding tissues and can grow inward into the skull. Tumors located inside 

the skull can exhibit noticeable symptoms due to increased pressure. Since brain tumors are located within the skull, 

they can lead to common symptoms such as severe headaches, nausea, and vomiting due to increased intracranial 

pressure. In addition, different symptoms may arise depending on which part of the brain is affected, including 

weakness, numbness, gait disturbances, vision loss, hearing loss, memory problems, speech difficulties, and 

imbalance on either the right or left side of the body. In the case of pituitary gland tumors, various hormonal 

disturbances such as irregular menstruation and growth in the hands and feet can occur [1]. 

 

As with any cancer type, there is no universally accepted cause for the development of brain tumors. However, studies 

on the age relationship of brain tumors have shown that the likelihood of developing a brain tumor increases with 

age. Due to the aging of the world's population, it is estimated that the incidence of brain tumors in society will 

gradually increase. Research indicates that one brain tumor develops in every 100,000 individuals. With the 

prediction that this rate will increase in the coming years, scientists have focused on early diagnosis, treatment, and 

improving the quality of life for brain tumor patients [1]. 

 

Brain tumors are classified based on their locations and shapes. The World Health Organization (WHO) categorized 

brain tumors into seven main categories in 2016. Under these main categories, there are more than 30 tumor types 

with different characteristics. One of the significant reasons for this classification is that not all tumors that occur 

within the brain are directly related to the nervous system; some tumors can develop due to other abnormal cells, 

blood vessels, meninges, or tumors seen in different parts of the body outside the brain. Brain tumors are 

fundamentally divided into primary and secondary tumors. 

 

Tumors that occur anywhere in the brain tissue and spread are referred to as primary tumors. Among the most 

common types of primary tumors, which can be benign or malignant, are gliomas and meningiomas originating from 

glial cells. Cancer cells from organs such as the stomach, lungs, or intestines can reach the brain through blood 

vessels. The new cancerous cells formed in the brain due to these cells are referred to as secondary tumors or 

metastases. Benign tumors are those that do not originate from brain cells and do not contain cancer cells. Generally, 

benign tumors grow slowly and have well-defined boundaries, making it possible to remove them through surgery, 

either in part or in whole, from brain tissue. However, when benign tumors grow to very large sizes, they can exert 

pressure on nearby tissues, interfering with certain brain functions. Although it is rare, benign tumors can 

occasionally transform into malignant ones. These tumors have a low risk of recurrence and metastasis. Common 

benign tumors include meningiomas, dermoid and epidermoid tumors, colloid cysts, pituitary adenomas, neurinomas, 

hemangioblastomas, and astrocytomas [2]. 

 

Rapidly growing and spreading malignant tumors are the main cause of brain cancer. Malignant tumors with unclear 

boundaries can also damage the surrounding brain tissue, disrupting brain function. These tumors, composed of cells 

responsible for performing brain functions, are not typically completely removed through surgery, as removing all 

of these cells would result in the loss of brain activities. After surgical procedures, malignant tumors can regrow. 

Common malignant tumors include glial tumors and metastatic brain cells. Glial tumors, one of the most common 

brain tumors that lead to cancer, proliferate uncontrollably. As a result of this rapid growth, cancerous cells affect 
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the surrounding healthy cells. These tumors are categorized as Grade I, Grade II, Grade III, and Grade IV, and various 

treatment methods are applied to patients. Metastatic cells occur when cancerous cells from a different part of the 

body outside the brain spread to the brain. Although approximately 10% of all brain tumors are metastatic, these can 

originate from various organs such as the lungs, stomach, and pancreas, and sometimes, the source of these cancerous 

cells cannot be identified [2]. 
 

Early detection of brain tumors and early initiation of treatment can increase the patient's lifespan and quality of life. 

The most effective method used for diagnosing brain tumors is MRI, which provides detailed imaging of brain tissues. 

During MRI imaging, anomalies are identified, and a definite diagnosis is made through the analysis of tissue samples 

taken by pathology experts. Therefore, it is of utmost importance to demonstrate and describe brain tumors in detail 

using advanced radiological imaging techniques for treatment planning. In this study, an image analysis-based 

approach for the detection of brain tumors is presented. Data features (tumor region, tissue, color, location, edge, 

etc.) are extracted from MRI images, and using the UNet architecture, a tumor detection accuracy of over 98% has 

been achieved. The results indicate that the developed method can provide decision-support knowledge to experts. 
 

Keywords: Brain Tumor, MR, Classification, UNet.      
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Abstract 
 

Mobile Land Robots (MLRs) have been increasingly used in the military industry in recent years, and they are 

becoming more common in a variety of applications such as reconnaissance, observation, target detection, 

destruction, search, and rescue [1]. Different mechanical designs for mobile robotic land robots are being developed 

to offer them excellent agility in variable and tough environmental circumstances [2]. Robots with wheels can move 

swiftly and perform effectively on flat areas. The wheel structure, on the other hand, makes it difficult for the robot 

to overcome obstacles on rough terrain [3-4]. As a result, researchers have created robotic land robots with various 

operating principles, such as wheeled, tracked, and legged robots [5]. The motions of search and rescue robots in 

relation to their working environments show that the robot must traverse obstacles like uneven ground and stairs 

while concurrently moving on flat ground for lengthy periods of time [6]. As a result, several designs for MLRs, 

which were previously seen with wheeled and tracked designs, have been developed in recent years. These designs 

include hybrid wheel-leg combinations and those with different types of legs [7,8]. 

 

Legged and hybrid mobile land robots were built on studies in biomimicry (animal modeling). They take inspiration 

from the physiology and anatomy of terrestrial creatures [9] in their designs. The locomotion systems of these animals 

have been studied and modeled. Research on this subject began with an understanding of the evolutionary 

development mechanisms of terrestrial creatures [10]. According to studies, the legs of terrestrial animals developed 

over time into robust, active legs that enable them to move swiftly and easily over uneven terrain [11]. As a result, 

the concept of using legged MLRs in robotics, designing, and manufacturing them developed [12,13]. In recent years, 

there has been a rise in research into legged robot design [14-16]. 

 

When it comes to crossing uneven terrain, and overcoming obstacles such as curbstones, legged robots have an 

advantage over wheeled robots. However, legged robots do not perform as well on flat surfaces as wheeled robots. 

As a result, researchers have concentrated on hybrid robot projects that combine the benefits of both types of robots, 

particularly for usage in difficult and complex terrains. In this regard, legged-wheeled hybrid robots have received a 

lot of interest in recent years [13]. Hybrid robots combine the energy efficiency and high-speed potential of wheeled 

robots with the flexibility of legged robots. This paper includes a thorough examination of hybrid robots. 

 

Legged-wheeled hybrid robots can be classified into three main principles. Firstly, there are robots with a fixed leg 

structure with wheel mechanisms mounted at the end of each leg. Examples in this category include PAW [17], [18], 

Hylos [19], Walk'n Roll [20], Roller-Walker [21], AirHopper [22], Wheeleg [23], RT-Mover [24], and HIT-

HYBTOR [25]. For instance, PAW [17-18] is a four-legged robot with an active wheel at the end of each leg, allowing 

it to climb high steps. Hylos [19] enhances movement flexibility in wheeled mode with active wheels but may reduce 

stability in legged mode. 

 

Secondly, there are robots with transformable segmented wheel mechanisms. This group includes examples such as 

Armadillo-Inspired Wheel-Leg Robot [26], [27], Transformer Robot [28], [29], Transformable Claw Wheel Robot 

[30], Quattroped [31], Turboquad [32], RDB [33], LEON [34], RoVaLL [35], Leg-Wheel Transformable Robot [36], 

WheeLeR [37], LDR [38], and FUHAR [39]. For instance, Quattroped [31] can climb step obstacles by combining 

its four wheels. RoVaLL [35] can change direction thanks to the cam mechanism inside its wheel. 
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The third category consists of robots where the wheel and leg structures are independent, and when on flat terrain, 

the legs are concealed within the wheel or body. Examples in this group include Transleg [40], [41], Serial-Parallel 

Hybrid Mechanism Wheelleged robot [42], Tendon-Actuated Foldable Wheeled-Legged Robot [43], and PEOPLER-

II [44]. For instance, Transleg [40] is a robot that can operate in both wheeled and legged modes and achieves motion 

transitions with a single actuator. 

 

In conclusion, legged-wheeled hybrid robots have significant potential for various application areas, using different 

design principles and mechanisms. The advantages and disadvantages of these robots can vary depending on their 

design features, and each can be optimized for specific tasks or environmental conditions. Therefore, it is likely that 

these hybrid robots will find more application areas in the coming years, with the emergence of more advanced 

designs.  

 

Keywords: Hybrid robots, transformable wheels, wheeled-legged robots. 
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Abstract 

 

Reinforcement learning is a learning approach within the field of artificial intelligence that aims to simulate 

behavioral decision-making processes. This approach represents a process in which an agent gains experience by 

interacting with its environment while attempting to accomplish a specific task. The agent learns by observing 

environmental states and selecting appropriate actions in response to these states. The outcomes are rewarded or 

penalized based on the success or failure of the chosen actions. Reinforcement learning aims to enable the agent to 

learn the most optimal behaviors from these rewards. This method is applied in various domains, including 

autonomous driving, game strategy development, and industrial process control, representing a significant research 

topic in the field of artificial intelligence. 

 

Numerous studies have adopted reinforcement learning techniques in the motion planning and control of autonomous 

robots [1-3]. For instance, reinforcement learning can be used to enhance a robot's ability to navigate obstacles or 

reach specific targets. Such studies enable robots to adapt to environmental changes in real-time and perform their 

tasks more effectively. Additionally, reinforcement learning has an impact on the use of robots in industrial 

automation. Industrial robots are employed for tasks such as optimizing production lines, handling materials, and 

performing assembly processes [4-5]. Reinforcement learning can assist these robots in working more flexibly and 

efficiently by quickly adapting to environmental changes. Reinforcement learning is also applied to enable robots to 

learn how to play games and develop competitive strategies. These studies have led to significant advancements in 

artificial intelligence and game theory [6]. In summary, the applications of reinforcement learning in robotics are 

diverse, and academic research in this field serves as a valuable resource for making robots smarter, adaptable, and 

effective.  

 

In this study, a simulation of a rocket's vertical landing, aimed at enabling rockets to make upright landings on the 

Earth's surface, was conducted using reinforcement learning-based simulator design. Rockets serve as vehicles for 

space travel, and during these journeys, parts of the rocket that are no longer needed are discarded into space, 

contributing to space debris. These discarded parts create thick layers of debris around the planet. To address this 

issue, reusable rocket designs are necessary, and achieving reusability involves enabling rockets to make vertical 

landings on Earth. Reinforcement learning, a subfield of artificial intelligence, provides a framework and tools for 

designing this complex and challenging behavior in rockets. In this study, the Python language and the Gym library 

from OpenAI were used to simulate the mission of a spacecraft (rocket). The mission was to land the spacecraft 

vertically between two flags on the moon's surface. The task was initially addressed by training a baseline model, 

and experiments were conducted to assess the impact of adjustable hyper parameters such as learning rate (α), 

discount factor (γ), and epsilon decay (ϵ) on the model's performance. These experiments involved changing hyper 

parameters to observe their effects on the model's performance and comparing the results. The experiments revealed 

that the spacecraft successfully completed the lunar landing mission. In this study, a reinforcement learning algorithm 

called Deep Q-Learning (DQL) was used to enable the spacecraft to autonomously explore and learn the lunar landing 

environment. The lunar landing environment was precisely defined using the OpenAI Gym toolkit. To fully execute 

the lunar landing experiment, a comparison model was first trained using the Deep Q-Learning algorithm, which 

incorporates experience replay and ϵ-greedy exploration. Subsequently, experiments were conducted to analyze the 

effects of changing hyper parameters on the model's performance. Different learning rates (0.0001, 0.001, 0.01, 0.1) 
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were selected to verify the impact of different learning rates on model performance. The best performance was 

observed for a learning rate of 0.001, which was the middle value among the chosen learning rates. Different discount 

factor (γ) values (0.99, 0.9, 0.8, 0.7) were selected to validate their effects on model performance. In Figure 7, it can 

be observed that the agent performed best for a gamma value of 0.99. Epsilon decay values were changed to 0.999, 

0.995, 0.99, and 0.9, and the worst agent performance was observed for an epsilon decay value of 0.999. The results 

clearly illustrate the impact of hyper parameter selection on the reinforcement learning model. 
 

Keywords: Artificial intelligence, reinforcement learning, deep Q-learning, spacecraft, lunar landing simulator. 
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Abstract 

 

Metals are essential building materials in today's world. Flat metal sheet manufacture and processing are extremely 

delicate procedures. Many pieces of equipment work on flat metals, from heating and rolling to drying and cutting. 

Defects on metal surfaces can occur for a variety of causes [1]. These include corrosion, erosion, cracks and fractures, 

wear, and coating defects, among others. Metal surface defects can be prevented or reduced through regular 

maintenance and proper material selection. Additionally, non-invasive inspection techniques can help in the early 

diagnosis of surface defects on metals, and numerous research efforts have been conducted in this regard [2], [3]. 

Preventing or correcting these defects can enhance the durability of metals, contribute to the construction of long-

lasting products and structures, and reduce costs [4], [5]. 

 

Today, in many factories, image-based production error and deformation detection studies are carried out using high-

frequency cameras to detect product defects that occur during the production of metal-based products [6], [7]. Image 

processing and deep learning-based fault diagnosis algorithms have been developed to make the production of metal-

based products more efficient and aid in the early detection of production defects [8], [9]. 

 

The image data used in this study are real production defect image data from the Severstal Metal production factory. 

It is stated that each image in the dataset either has a single defect or belongs to multiple defect types class. For each 

image, the defects of each class are separated into sections (ClassId = [1, 2, 3, 4]). CNNs, which are widely employed 

for image classification, played a pivotal role in this study. Within the Python Jupyter environment, a CNN 

architecture was meticulously crafted. The dataset was meticulously partitioned into 771 training samples and 138 

test samples to facilitate the training process. Post-training, the model's efficacy was rigorously assessed through a 

battery of tests involving previously unseen data. The proposed CNN framework boasts a total of 10 layers, 

comprising an input layer, 2 convolutional layers, 2 max-pooling layers, 2 dropout layers, 1 fully connected layer, 1 

dense layer, and 1 softmax computation layer. Vgg16Net, despite its simplistic architecture, demonstrated superior 

feature extraction capabilities compared to ResNet. A feature map was methodically built from the training data using 

this model. Two multi-convolutional layers were followed by max-pooling and dropout layers in this novel 

architecture. The convolutional layers harnessed the power of filters to multiply input values by neuron weight values, 

thereby generating output values. During training, the search for optimal filters commenced with the generation of 

random filters. These filters were then employed in the convolutional layers to subject relevant image regions to 

convolutional processing, yielding feature maps or activation maps. Max Pooling was judiciously applied in the 

pooling layer. To put this into action, the developed CNN architecture was meticulously trained using 771 images 

representing four distinct labeled classes, alongside VGG16 and ResNet50 architectures. The network underwent 

intensive training for 500 epochs with a batch size of 64. Subsequently, the CNN model, along with ResNet50 and 

VGG16 transfer models, underwent rigorous testing using previously unseen data to evaluate their fault detection 

capabilities. The proposed CNN architecture achieved the most successful accuracy performance with an average 

accuracy of 95.14% when considering all classes. This was followed by ResNet50 with 85.42% and VGG16 with 

81.51% accuracy, respectively. 

 

Due to the high accuracy rate achieved with the developed methodological approach, it can be concluded that it is 

applicable in product quality control units in steel plate production facilities and can provide experts with decision 

support mechanisms. 
 

Keywords: Metal surface, Fault diagnosis, CNN. 
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Abstract 

 

The neuromuscular system, which consists of muscles and nerves, regulates motor functions in the human body. 

Neurodegenerative illnesses, in particular, induce motor function loss by affecting the structure and, as a result, the 

function of neurons. In this situation, the body undergoes reflex tremor movements [1, 2]. Tremors are caused by a 

variety of illnesses, including Parkinson's disease (PD), dystonia, multiple sclerosis, and traumatic brain injury [1, 3, 

4]. According to a World Health Organization study, more than 10 million individuals worldwide, including over 

150,000 in Turkey, seek medical treatment for tremors [3-5]. 

 

Tremors are divided into two types based on when they occur: activity tremor and resting tremor. The most frequent 

type of tremor is resting tremor, which arises as a result of a decline in dopamine production in Parkinson's disease. 

It occurs when body components are at rest and do not move voluntarily. Tremors occur at a frequency of 3-6 Hz in 

the hands and legs [7, 8]. Patients with essential tremor (ET) frequently have action tremors. This condition makes it 

difficult for these people to do daily tasks such as eating, writing, and washing [5, 9]. Tremors in the hands, head, 

and voice at frequencies ranging from 5 to 12 Hz are symptoms of Essential Tremor (ET) [7, 8]. ET can be caused 

by a variety of factors, including brain bleeding, brain traumas, adverse drug side effects, neurodegenerative illnesses, 

cerebellar injuries, and liver or thyroid insufficiency. 

 

Tremors are often treated with pharmaceutical and surgical procedures. Medication, on the other hand, can cause a 

variety of side effects in some patients, including blurred vision, disorientation, weariness, and muscle weakness [10, 

11]. When pharmacological treatment fails, patients are exposed to surgical techniques such as deep brain stimulation, 

magnetic resonance-guided focused ultrasound thalamotomy or gamma knife radiosurgery. Individuals who do not 

respond to this treatment and are not candidates for surgical intervention, on the other hand, require assistance 

equipment. There is a demand for equipment that helps people with untreatable tremors go about their daily lives. 

 

This research focuses on involuntary tremors that occur during upper extremity exercises. Patients' daily activities 

are hampered by these tremors, which make eating, drinking, writing, holding a cup, and using keys difficult. Eating 

difficulties, in particular, can lead to a decrease in food intake, making it critical [12]. Furthermore, meal times are 

the most important social occasions in people's lives, as they assemble with their family and friends. Individuals who 

are unable to give their own sustenance efficiently and sufficiently owing to hand tremors face psychological 

challenges in society, which drives them to form partnerships [13]. 

 

This article addresses the difficulty of distinguishing between essential and Parkinsonian tremors. Although various 

methods have been proposed to diagnose these highly prevalent types of tremors, diagnosing them quickly and 

effectively, especially in their early stages, has been proven to be particularly challenging and complex due to their 

wide range of causes and the similarity of symptoms. In this study, a dataset collected from a group of volunteers, 

including patients diagnosed with essential and Parkinsonian tremors, was used [14]. When creating this dataset, 

patients were asked to perform a series of predefined movements, and a wearable inertial sensor device was used to 

measure forearm tremor characteristics. Within the scope of this study, an architecture of 1-dimensional CNN was 

developed to determine whether individuals have tremor disease or are healthy individuals. The results showed that 
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the proposed network architecture could diagnose hand tremor disease with 100% accuracy. The results indicate that 

the developed method can provide decision-support knowledge to experts. 

 

Keywords: Hand tremor, detection, IMU data, CNN.  
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Abstract 

 

Inertial sensors have been used for dynamic modeling and vibration studies of cars, IHA, and the automotive sector 

for several decades [1,2]. Because of the rapid development of Micro-Electro-Mechanical Systems (MEMS), the 

size, weight, and cost of conventional inertial sensors have lately decreased considerably, making them wearable 

sensor devices. Some of these sensors are sensitive just along a single axis, whilst others are multi-axial (often over 

two to three axes). Wearable MEMS inertial sensors have opened up new avenues for monitoring, identifying, and 

categorizing human motion activities. These sensors are now being used in a wide range of potential applications 

human motion tracking, biomimetic, industrial robot application and mobile robot navigation. 

 

This article focuses on the description of motion activities, and it discusses various methods that have been employed 

over the years. One of the earliest methods used for describing motion activities involves single or multiple video 

camera-based systems. Although image processing-based methods are still in use today, they come with many 

disadvantages. Camera systems require installation and usage within a home, laboratory, or office environment, 

limiting the workspace. Additionally, factors such as lighting and vibrations can affect the quality of camera data. 

Another disadvantage is that when a single camera is used during recording, the image is reduced to two dimensions, 

resulting in the loss of important information about the three-dimensional scene. In the method of using cameras to 

monitor human movements, markers (indicators) with lights or reflectors are placed on the human body body part in 

the surroundings. The positions of interest points are monitored, calculated, and tracked based on image-based 

changes. However, challenges arise when markers (indicators) are occluded or shadowed, hindering visibility and 

making motion tracking difficult. 
 

MEMS IMU sensor can be placed on various parts of the body's front and back surfaces since they are wearable 

miniature sensors. Inertial sensors directly provide dynamic motion information through direct measurement. Inertial 

Sensors (MIMU) essentially consist of three sensor groups: accelerometers, gyroscopes, and magnetometers. The 

gyroscope provides angular rate information around a sensitivity axis, while accelerometers provide information 

about linear or angular velocity ratios. Application studies combining camera-based and accelerometer sensor-based 

activity recognition have also been documented in the literature [3]. Due to its high performance and possible 

applications, visual and inertial data fusion was sparked considerable attention, prompting the formation of 

workshops. Inertial sensor and magnetometer data fusion has also been studied [4]. When examining motion 

recognition studies, most involve relatively easily classifiable activities such as sitting, lying, standing, walking, 

descending stairs, and climbing stairs [5-7]. Signal processing and motion detection techniques, as well as sensor 

configurations, numbers, and types, vary from study to study [5-7]. There is no widely accepted protocol in this 

regard. 

 

This study focuses on the classification of lower extremity activities (walking, running, descending stairs, sitting and 

standing) using a 9 DOF MIMU sensor (gyroscope, accelerometer, and magnetometer) worn on one leg. The study 

classifies three human movement modes (walking, running, standing) and device modes (held, in the pocket, on the 

backpack) and evaluates their accuracy using data from inertial sensor measurement systems (IMU) and sample-

based methods. In this study, a model is proposed to recognize human activities using machine learning. Two motion 
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classification algorithms were used in this study: Decision Tree Classifier and Artificial Neural Network Classifier. 

The highest success rate, 99.92%, was achieved with the Decision Tree method.  
         

Keywords: Machine Learning, Motion Classification, IMU. 
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Abstract 

 

Today's infrastructure projects and civil structures are essential elements that need to be long-lasting and reliable. 

These structures can be subjected to various damages over time due to the influence of many factors. One of the most 

common types of damage is cracks observed on concrete surfaces. Concrete structures are widely used in various 

fields such as highways, bridges, buildings, and dams, and their durability is of critical importance for controlling 

and preventing cracks. Cracks on concrete surfaces are significant flaws in construction structures. The detection of 

cracks plays a crucial role in assessing the stability and tensile strength of buildings during structural inspections, 

determining the overall health of the structures. 

 

Cracks on concrete surfaces can occur due to various reasons, including physical factors, chemical reactions, 

deformation under load, weather conditions, and poor construction practices. These cracks can grow over time and 

jeopardize the durability and safety of the structures. 

 

Effectively managing cracks is crucial for the sustainability and safety of concrete structures, making it a critical 

issue in the construction industry. This article focuses on the application of image-based methods for the early 

detection of cracks. Image-based defect detection on surfaces involves the use of advanced technologies such as high-

resolution cameras and image analysis software to identify such issues. These technologies typically consist of three 

main components: cameras, image processing software, and learning algorithms. High-resolution cameras capable 

of capturing detailed images at a microscopic level are required. These cameras can record images from different 

angles and lighting conditions, allowing the detection of various surface defects. Image processing software is used 

for analyzing images, making pixel-level detections, and identifying surface irregularities and defects. Machine 

learning and artificial intelligence algorithms are also employed to detect the types and levels of defects on surfaces. 

Furthermore, the capacity of deep learning (DL) approaches to process and automate feature extraction from large-

volume data enables DL to propose answers to actual fracture detection concerns [1]. Video frames were individually 

examined for crack detection using a combination of CNN and Naive Bayes [2]. CNN models have been utilized in 

various applications for detecting cracks, including pavement crack detection [3], asphalt surface cracks [4], 

automatic road crack detection [5], fractures in mechanical steel constructions [6], damage detection, steel corrosion, 

bolt corrosion, and steel delamination [7]. Thanks to advancements in hardware and computational software, deep 

convolutional neural networks (DCNNs) are now extensively employed for categorizing concrete crack images and 

detecting objects [8].  

 

Image data contributed by Ozgenel F. on the Kaggle platform were used in this investigation [9]. Images of various 

concrete surfaces with and without cracks are included in these datasets. The image data for classification was 

separated into two folders: negative (no cracks) and positive (cracks). Each class has 20,000 photos, for a total of 

40,000 images with RGB channels and 227 × 227 pixel size. To begin, picture preprocessing processes were used to 

resize the photos to (299, 299, 3). Following that, the photos were randomly divided into 70-30 training and test sets. 

This training data was used to retrain the previously trained Inception V3 model, and the model's performance was 

evaluated using the test data. In the binary classification problem (crack, intact surface), the network achieved a 

success rate of 99.9%. The results demonstrate that the proposed method excels in detecting surface defects. This 

study can be utilized for monitoring surface quality and early detection of defects in industrial or construction fields. 

Keywords: Building, Surface Defect, Fault Diagnosis, Crack, Construction. 
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Abstract 

 

Transformable wheeled-legged hybrid robots have become an important subject of research and development in the 

field of robotics in recent years. These robots have the ability to move with wheels while also using their legs to 

maneuver in challenging terrain conditions. These versatile robots offer significant potential benefits in various 

application areas, especially in exploration missions, rescue operations, agriculture, military purposes, and many 

others. 

 

Traditional wheeled robots are effective on flat and smooth surfaces but have limitations in rough terrains and 

challenging conditions. On the other hand, legged robots can overcome such difficulties but are less effective on flat 

surfaces compared to wheeled robots. Transformable wheeled-legged hybrid robots combine the best features of 

these two worlds, making them capable of excellent performance in various tasks. 

 

Research on robots with transformable segmented wheel structures has increased significantly in the last few decades. 

Tadakuma et al. [1], [2] introduced the Armadillo-Inspired Wheel-Leg Robot, featuring a wheel composed of three 

continuous segments connected by two joints. However, a significant drawback of this design lies in the wheel's 

substantial size, primarily due to each segment housing a motor and connecting elements. Kim et al. [3], [4] tackled 

this challenge in the Transformer Robot by adopting a segmented wheel structure and enhancing energy efficiency 

through a specialized mechanism, thus eliminating the need for motors within the wheel opening mechanism. Chou 

et al. [5] took a unique approach, conceiving the Transformable Claw Wheel Robot, where the two-part wheel 

configuration transforms into a structure with two two-fingered robots at the front and back, enabling it to navigate 

step-like obstacles with ease. The Quattroped robot [6] stands as a four-wheeled hybrid, featuring a two-part wheel 

mechanism that folds next to each other to assume a semi-circular shape when required, facilitating the traversal of 

step-like obstacles. Similarly, Lin et al. developed the TurboQuad robot, which boasts a two-part wheel structure 

capable of forming an S shape when necessary [7]. It's worth noting that the TurboQuad robot's energy consumption 

is somewhat higher due to the incorporation of actuators into the wheel system. On a different note, the four-part 

RDB robot [8] emerges as a versatile 3-degrees-of-freedom planar robot capable of transitioning between a chain 

and ring structure through joint configurations, allowing it to perform climbing, rolling, and walking motions. LEON 

[9] adopts a two-part wheel system using a similar transformation approach, coupled with four legs, each equipped 

with three degrees of freedom. When the transformable wheel structure is deployed, the robot takes on a hexapod 

configuration. In the case of RoVaLL [10], the robot features shape-changing wheels designed for movement across 

hard and soft soil terrains. A cam mechanism inside the wheel extends fingers when required, with the wheel's shape 

controlled by the torque applied to the cam mechanism. Researchers provided detailed explanations of the mechanism 

control, complemented by motion videos of the robot. Wang et al. [11] contributed the Leg-Wheel Transformable 

Robot, which focuses on analyzing the interaction between the wheel and the surface. This analysis leads to the 

creation of a concentric, two-part wheel mechanism capable of transforming into a finger mechanism depending on 

the terrain conditions. The researchers employ an RGB camera to explore and classify terrain roughness, enabling 

the robot to switch between leg-wheel mode based on this classification. WheeLeR [12] presents a mobile robot 

featuring a three-part foldable passive transformation mechanism. The robot's wheel incorporates a central gear and 

partial gears that rotate around it. When activated, this mechanism transforms the wheel configuration into three 

fingers. Researchers have meticulously designed five different transformable wheel structures with varying sizes and 
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gear ratios, rigorously testing them across various surface conditions. Lastly, LDR [13] takes a passive approach to 

its three-part wheel structure, triggering the mechanism upon contact with obstacles, thus eliminating the need for 

extra actuators. The LDR robot's prototype underwent practical testing, evaluating parameters such as 

maneuverability, stability, maximum obstacle clearance height, and transformation rate. Impressively, the robot 

demonstrated the capability to overcome obstacles with lengths up to 2.8 times the radius of its wheel. Developed by 

Mertyüz et al., FUHAR [14] is an innovative robot equipped with a six-part wheel structure. Each wheel integrates 

two motors, allowing the finger mechanism to open even while the robot is in motion, granting it the capacity to 

conquer obstacles with heights reaching 1.981 times its diameter. 

 

This study provides details about the design of an original wheel structure for transformable wheeled-legged hybrid 

robots. The designed transformable wheel mechanism includes six finger elements that can move radially and open-

close. There are two distinct states for the wheel, where the fingers are fully open and fully closed. The six fingers in 

the wheel are divided into two groups, with three on the right side of the wheel and three on the left side, allowing 

independent operation. In the design, the curvature of the fingers on the right and left sides is designed in opposite 

directions. This ensures equal grip on the ground when the wheel moves both forward and backward. When necessary 

and deemed sufficient, any three fingers on either side can be opened to enable movement. Additionally, having a 

larger number of fingers provides an advantage in reducing vibration. The mechanism that opens and closes the 

fingers is placed inside the wheel's main body. This mechanism is actuated by linear drive elements. Depending on 

the existing conditions, either a hydraulic piston-cylinder pair or a linear electric motor can be chosen. The 

mechanism that opens and closes the fingers is achieved by combining two different slider-crank mechanisms. 

Depending on the amount of motion of the drive elements, the fingers can be held in intermediate positions in addition 

to being fully open or fully closed. 
 

Keywords: transformable wheel, wheel-leg, robot.     
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Abstract 

 

1. Introduction 
 

Medical imaging has many techniques and is a branch of medicine used to diagnose and treat diseases. Techniques 

such as X-ray, magnetic resonance imaging (MRI), computed tomography (CT), ultrasonography, and positron 

emission tomography examine anatomical structures and pathological changes within the body. Medical imaging and 

deep learning constitute an essential field of study in analyzing medical images and diagnosing diseases (Huang, 

2023). The first of these areas of study is medical image classification, where deep learning algorithms are used to 

detect cancer, tumors, or other pathological conditions by analyzing medical images such as MRI and CT scans. This 

field is the basis of the work done in this article. In addition to this application, applications such as automatic 

segmentation, neurological disease diagnosis, retinal images, diabetic retinopathy, and advanced radiology are 

examples of the merger of these two fields. The basis of all these applications is to help patients receive faster and 

more accurate diagnoses, allowing health professionals to support their work. The point to be noted here is that 

careful validation and regulation are required for these technologies to be used safely and effectively in clinical 

applications. 
 

Medical image classification automatically analyzes and assigns images to a specific category and class. This 

classification process is used in applications based on diagnosing diseases, identifying pathological conditions, 

determining treatment options, and patient management. There are various examples of applications of machine 

learning or deep learning techniques, such as radiological diagnoses, histopathological image analysis, retinal images, 

and neurological disease diagnosis. 

Machine learning and artificial intelligence techniques are used to analyze radiological images to diagnose and detect 

lung infections, especially diseases such as pneumonia. Applications in these areas enable medical images to be 

analyzed quickly and accurately. Thus, patients are enabled to access better diagnosis and treatment. However, the 

reliability and accuracy of such classification systems are of great importance and, therefore, require a strict 

verification and validation process. It is also important that health professionals evaluate the results of these systems 

and use them to make the final diagnosis. 

2. Material And Methods 

 
In the study conducted in the article, lung vision images taken from the open-source dataset were used (Kaggle). The 

dataset contains 10050 image data consisting of 5256 normal images, 4042 pneumonia images, and 752 tuberculosis-

infected images. The images were obtained from multiple sites, including RSNA, Montgomery County chest X-ray 

set, Shenzhen chest X-ray, Qatar University, Doha, Qatar, and Dhaka University in Bangladesh and collaborators, 

and are available as open source.
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This study examined the classification success of the data set consisting of lung images divided into three classes. 

Classification studies were performed with Convolutional Neural Network (CNN) based deep learning models and 

achieved a significant success rate (Liu, 2023). 

The first of the models used in the study is AlexNet (Amanollah, 2023). AlexNet is a deep neural network model that 

is considered an important milestone in the field of deep learning. It consists of 8 layers, 5 of which are convolutional 

and 3 of which are fully connected. Convolutional layers are used to extract the features of the images.  ReLU is used 

as an activation function. The overfitting problem is tried to be reduced by using dropout in the model. Another 

model used is the DenseNet161 model (Anjos, 2023). It is specially designed for large data sets and complex image 

classification tasks. It consists of Dense blocks and transition layers. Like ResNet, it is based on the idea of skip 

connections, which reduces overfitting problems and makes it possible to create deeper networks with fewer 

parameters. Another classification method used is the ResNet model (Ji, 2023). The main feature of the ResNet model 

is the use of link skipping or abbreviations, which makes it possible to make the network very deep and reduces 

overfitting. In addition, it uses Batch normalization to normalize the outputs to train the network faster and more 

stable. The main idea of ResNet is to skip connections that allow the network to capture the identity function better. 

This improves the training and generalization of the network. In the study, three different types of ResNet models 

were used.  

 

3. Results 
 

In this study, the lung image dataset obtained from open source was classified into three different groups: normal, 

pneumonia, and tuberculosis. In the study, the data were classified with multiple different deep learning models. In 

training these models, the number of epochs and learning rate were set as constant. The highest accuracy rate among 

the models used in the study is 91% obtained using denseNet161. In addition, the overall accuracy rate of the study 

is 87%. The lowest classification accuracy rate is 85.88%, obtained with AlexNet. The closest result to the accuracy 

rate obtained with AlexNet is 85.98%, obtained with ResNet18.  

 

In addition to these studies, classification studies were also performed with ResNet50 and ResNet101 models. An 

accuracy rate of 90% was obtained with the ResNet50 model and 87% with the ResNet101 model. 

 

4. Conclusion 

 
This study investigated the performance of deep learning models on the classification of lung images using an open-

source dataset. Our study used deep learning algorithms, including AlexNet, DenseNet161, and various ResNet 

models, to identify different lung conditions such as normal, pneumonia, and tuberculosis. 
 

Our results show that these deep learning models are highly effective in classifying lung images. The highest 

classification accuracy was achieved with the DenseNet161 model at 91%. This result shows that this model is a 

powerful tool that can be used in the diagnosis of lung diseases. We also observed that other deep learning models, 

ResNet50 and ResNet101, also have high classification accuracies. The performance of these models can also be 

adapted for different datasets and tasks. 
 

In conclusion, this study shows that deep learning techniques have great potential in medical image classification 

applications. These models can help healthcare professionals to make fast and accurate diagnoses. However, it is 

important to note that rigorous validation and regulation are required before these technologies can be used safely 

and effectively in clinical applications. This study highlights the potential in the field of medical image classification 

while providing a foundation for further research and development. 
 

Finally, this study aimed to help patients receive faster and more accurate diagnoses through the combination of 

medical imaging and deep learning. Advances in this field could be an important step towards providing better patient 

care and treatment in medical applications. 
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Abstract 

 

In parallel with urbanization, industrialization, and population growth, the need for electrical and electronic equipment (EEE) is 

increasing exponentially. The wastes released in parallel with the widespread use of EEE's are called “e-waste” and contain both 

ecologically harmful and valuable components [1]. Production of e-waste worldwide was climbed by 9.2 Mt since 2014, and by 

2030, it is anticipated to reach 74.7 Mt. It is known that the rapidly increasing amount of e-waste is mainly due to higher EEE 

consumption rates, and shorter life cycles. But, the EES's recycling activities cannot keep up with global growth [2]. 

 

Although the Chinese government has made great efforts to refill, renew and re-manufacture used toner cartridges within the 

scope of the "Waste electrical and electronic equipment recycling management regulation" that came into force in 2008, all over 

the world the number of discarded toner cartridges has increased rapidly. Despite the increase in digital communication and 

electronic e-signature document management systems in the last 20 years, printers and cartridges are still an important source of 

e-waste. Globally, approximately 375 million cartridges and approximately one million printer cartridges are included in the e-

waste reserve every year. However, toner cartridges should be recycled and reused. This is at a scale that can contribute to both 

the prevention of waste and the maintenance of the national economy in the national framework. 

 

Due to their short working lives, resistance to deterioration after being disposed of in a landfill, and incapability to be recycled 

or reused, toner cartridges make up a significant portion of electronic trash. They may also result in soil and water pollution 

when they are not disposed of in landfills, which poses numerous health risks [3]. Toner cartridges are expected to cause 

significant environmental issues shortly as a result. Therefore, in recent years, projects have started to be developed on the 

improvement of waste toner cartridges and waste solid processing at an international level [4]. In this research, it has been 

established that waste toner powder not only endangers the environment and human health but also possesses certain useful 

qualities and should be considered a waste [5]. Therefore, various studies have been started carried out for the evaluation of 

waste toner powder [6-8]. However, studies on the evaluation of waste toner powder in the energy sector are very limited. Studies 

on the energy sector; research on vacuum pyrolysis and product distribution/characterization of toner waste powder [9] and It is 

the production of waste egg trays and toner-derived high-efficiency 3d solar evaporators for freshwater production [10]. 

 

This study is a preliminary study designed to reveal the usability of waste toner powder in the energy sector, especially in the 

production of bio-briquettes. The second step is the process of evaluating biofuel aggregates as an energy source in the direct 

combustion process. In this context, first of all, the structure of the waste toner powder was tried to be revealed. Waste toner 

powders were obtained from a facility operating in the organized industrial zone, which was established for the recycling of toner 

cartridges within the provincial borders of Elazig. The structural properties, morphological properties, and fuel properties of the 

waste toner powders supplied and stored under suitable conditions were tried to be characterized and the obtained 

characterization results were interpreted. Structural and morphological properties of waste toner powder were tried to be revealed 

by FTIR, SEM-EDX, particle size distribution analyses, and fuel properties by proximate and ultimate analyzes and higher 

heating value (HHV) determination. Particle size distribution analysis was carried out in three different disperse media, and the 

dispersion behavior in different sedimentary media was examined. All analyses and tests were performed using standard test 

methods and calculated using generally accepted empirical equations. Obtained results showed that toner powder is a waste that 

should be evaluated in bio-briquette production applications, its combustion characteristics and behavior should be examined in 

detail, and it is a waste with high calorific value and binding properties. 
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Abstract 

 

In this study, two different types of photovoltaic thermal collectors were designed to be embedded in the wall. The collector 

dimensions are designed to be 115x67x9 cm. The length of the winglets, the distance between the winglets and the distance 

from the side edges are designed as 95, 31 and 18 cm, respectively. The air selected as the working fluid for cooling the 

photovoltaic thermal collector is designed to enter the collector through the opening on the front surface and exit through 

the openings on the sides. For this purpose, the collector depth was made to be the same as the copper fins inside. Ansys 

program was used to perform numerical analysis. The CFX module, which has many sub-modules for computational fluid 

dynamics, has advantages over other modules in terms of ease of use in its interface, domain determination and the option 

to work with different turbulence models. Due to these advantages, the CFX module was preferred to perform numerical 

analysis in this study. The "Design Modeler" program, a subprogram of the Ansys program, was chosen to create the 

geometry of the collector. The numerical study was analyzed by considering two different situations. In the first case, the 

results were obtained without drilling the copper fins, and in the second case, the results were obtained by drilling the fins. 

In the second case, five elliptical holes were drilled into the copper fins, 2.5 cm wide, 4 cm long and 10 cm away from 

each other. Creating a mesh structure is defined as the process of dividing the geometric structure by the number of 

elements and nodes. As the number of elements or nodes increases, the accuracy of the results increases. The use of finer 

mesh elements at or near the wall provides good resolution of the boundary layer and temperature field gradients. This is 

especially important in flows containing a natural convection boundary layer. At the end of the build, "Fine" was selected 

in the suitability center and "medium" was selected to soften the size. The temperature and flow rate of the air entering the 

collector, which was numerically analyzed, were selected as 25°C and 0.02 kg/s, respectively, in all experiments. The solar 

radiation coming to the collector surface was chosen as 565 W/m2, which is the annual average radiation value of Ankara. 

This value is taken from GEPA. The fins were chosen as copper material and the thermophysical properties required for 

numerical analysis are given in Table 1. The sides of the collector are chosen as adiabatic walls. While the PV module 

surface was selected as "heat flux", other surfaces were introduced as "wall" and selected adiabatically. "No slip condition" 

has been applied to all walls. The mass flow rate was applied uniformly to the inlet area. The average static pressure in the 

outlet section is introduced as zero. In order to perform numerical analysis in the study, the optimum mesh number must 

be determined. In this study, in the analyzes performed on mesh numbers 7922-45309, the most suitable mesh number 

was determined as 45309, since the outlet air temperature differed by 0.05% and 0.06% from the previous mesh number 

for perforated and perforated collectors, respectively. Accordingly, the exit air and PV surface temperatures for both 

collectors were determined as 322.59; 458.66 and 326.53; 430.68, respectively. The initial and boundary conditions values 

of the numerical study were made so that the air inlet temperature and the ambient air temperature were the same. The 

"opening" pressure of the edges is 101325 Pa. The assumptions taken into account for the simulation are as follows: 

- air is used as the working fluid. 

- the collector is considered in three dimensions and steady state conditions are applied 

- solar radiation is considered constant 

- the flow is turbulent. 

The convergence of the velocity components for their "residuals" is taken as 10E-6 in the continuity equation. A finite 

volume algorithm and a second-order upwind scheme were chosen to solve the main equations (continuity, momentum, 

energy). The SIMPLE algorithm was chosen to discretize the governing equations. The main equations, including fluid 

continuity, momentum and energy equations, were chosen to test the suitability and applicability of the model regarding 

their motion. Thermal and electrical efficiencies of the unperforated and perforated fin collectors are 78.2%, 10.72% and 
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91.01%, respectively; It is calculated as 10.91%. Only by drilling the fins, a 13.2% increase in thermal efficiency and a 

0.19% increase in electrical efficiency was achieved. It was determined that the increase in efficiency was equal to 57.5 

W and 1.29 W power, respectively. 

As a result, the PVT collector with perforated fins exhibited better thermal and electrical efficiency. 

 

Keywords: PVT collectors, CFD, Ansys, Cooling perform, Solar radiation 
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Abstract 

 

n the electrolytic plating method, the plating process of the products to be plated is carried out using an electric current in 

an electrolytic solution. Electronic and semiconductor components are produced with reel-to-reel electrolytic plating. 

These parts can usually be connector terminals, lead frames, connecting parts, protective caps. Compared to other plating 

methods, thinner and micron-level plating thicknesses can be obtained efficiently and economically. Terminals are plated 

at speeds up to 15 m/min in a multi-layer manner with materials such as gold, silver, nickel, copper, tin on a reel-to-reel 

plating line passing through various chemical baths. The process is very complex and there are hundreds of parameters 

that affect the plating quality and these show serious differences depending on the raw material, geometry and plating 

material of the plated terminal. Due to the complexity of the process, various errors can occur in coatings. In this study, 

the material strip is first shaped as pin terminals on the coating line and then selective coating is applied only to the desired 

areas on the surface. Our study was carried out on a special type of pin terminal for selective coating processes. In the 

coating process, the product to be coated is cleaned from dirt with ultrasonic degreasing. After the material to be coated 

enters the coating baths, rinsing is performed after each bath and finally drying is performed and after checking the terminal 

strip, it is wound and packaged. Since the electrolytic coating process is very complex, faulty production is inevitable. The 

most common errors encountered in terminals are low coating thickness, dullness and stains and similar unwanted errors 

can occur. These errors can result from changes in many parameters such as current, voltage, temperature, pH, liquid level 

in baths. 

In the reel-to-reel electrolytic plating method, anomalies or deviations can be detected by analyzing the process with 

process mining to detect and correct errors in the continuously operating line during production. Suspicious, unwanted 

situations and rare events affecting the outcome in the coating line process are called anomaly detection. Unexpected 

situations or deficiencies in production arise with anomaly detection using Petri nets in process mining. In this study, it 

was aimed to analyze the behavior of the process and determine improvement areas by applying process mining to event 

logs taken from Hatko A. Ş’s electrolytic plating line, which produces continuously up to 70 meters in length. Process 

mining techniques were applied to three event logs determined after the electrolytic plating process. The parameter values 

of event logs were classified according to zero, low, normal, and high values. Having all parameters within normal range 

values indicates ideal process management and is used to discover the most suitable process model. This process model is 

then used as a criterion to detect abnormality in examples where parameters are low, zero, and high. The open-source tool 

ProM 6.12, which is widely used for process mining, was used to perform our analysis. After examining the processes of 

the product produced on the electrolytic plating line in the line, data from event logs obtained were preprocessed and 

analyzed with process discovery algorithms. Thus, it has been revealed that it is possible to increase the quality and 

efficiency of the electrolytic plating process with process mining. The graphical appearance of the process was obtained 

with alpha, heuristic and inductive mining algorithms in ProM. The output of these algorithms is places, transitions and 

petri nets connecting them. A place represents a state of the process while a transition represents an activity. Arches connect 

places and transitions and show the flow of tokens representing the progress of the process. Data extracted from the 

automation system was preprocessed because it was not in a suitable format for process mining. Since the data obtained 

from the system did not make sense on its own, data on current, voltage, and temperature parameters were also obtained 

from sensors. The time spent in bath cells, the speed of the draw, and the length of the bath cell were calculated taking into 

account. The event log of continuous reel-to-reel electrolytic plating has been rearranged according to the time spent. 

Process models are discovered based on event logs prepared in the previous stage. There are various process discovery 

algorithms in process mining. It is very important to determine the appropriate algorithm according to the characteristics 

of the process. In this study, alpha miner algorithm, heuristic miner algorithm, and inductive miner algorithm were used 
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among process discovery algorithms. While arranging a 3-day event log taken from the automation system of a product 

that has selective tin and silver plating on nickel that we have determined to be used in process mining, we determined all 

processes and parameters. When creating the event log, it was first assumed that all processes were completed with normal 

values and event logs were arranged accordingly and a process model was created with process discovery algorithms. 

Later, a process model was created for each algorithm with event logs belonging to the coating process at three different 

times. In all mining algorithms worked in cases where all processes progress according to work order when the process is 

stable, a sequential petri net model is formed. We can be detected before the quality control process with process mining 

that production is faulty. 

The biggest challenge of this study is data preprocessing and process discovery. With the process mining done with the 

arranged event logs, it was concluded that Inductive mining is the best mining for our process. 

One of the areas of future work is to develop an automated system to convert event logs obtained from automation systems 

into event logs suitable for process mining-based analysis. The anomaly detection technique does not work in real-time. 

Techniques should be developed to process event logs in real-time. With process mining before the quality control step, it 

can be predicted whether the product is faulty and sent to packaging or scrapped. 

 

Keywords: Electrolytic coating, Process mining, Petri nets, Inductive mining, Anomaly detection, ProM 
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Abstract 

 

Introduction: Nowadays, bone defects have become one of the important health problems due to many reasons such as 

aging, traumatic or non-traumatic injuries, various orthopedic diseases. Despite all these bone defects, bone also has the 

ability to heal and remodel itself, but its ability to regenerate decreases over time for various reasons. Hydroxyapatite 

(Ca10(PO4)6OH2), has recently attracted great interest in the biomedical field due to its chemical similarity to bone-

forming minerals, biocompatibility with body fluids, bioactivity. osteoconductive property and thermodynamic stability. 

HA can be produced by different methods, either from synthetic materials or natural sources. HA which is produced by 

the wet process, contains impurities such as hydrogen phosphate, carbonate, chloride and sodium ions, leading to the 

formation of HA with low calcium content. The main disadvantage is also that high temperatures and long heat treatment 

processes are required. Natural hydroxyapatite is usually produced by calcination from fish bones, coral, cattle bones, 

eggshells, and shells. One of the main problems with the use of hydroxyapatite is that it has no antibacterial properties. 

Especially when it is used as a bone implant, the risk of infection increases, which is the main problem of modern 

reconstructive surgery. Therefore, additional factors that increase antibacterial activity around biomaterials are being 

investigated in implantation surgery. Metal and metal oxide nanoparticles have been extensively studied for their 

antibacterial properties and have shown promising results in combating bacterial infections. The production of 

nanoparticle-loaded materials is important in terms of providing long-term antibacterial properties. Silver nanoparticles 

have been extensively researched and are widely used due to their potent antibacterial activity. Similarly, zinc nanoparticles 

have shown antibacterial properties against various bacteria. Metal nanoparticles can be synthesized using various methods 

such as physical, chemical biological and green techniques. Green synthesis methods utilizing plant extracts are considered 

eco-friendly and sustainable compared to conventional chemical synthesis. 

This study aimed to o investigate the synthesis, characterization and antimicrobial activity of silver and silver@zinc 

nanoparticle-doped HAp derived from sheep bone. 

Material-Method: HAp powder was fabricated from sheep bone by thermal calcination with modifications to previously 

reported literature. AgNPs-HAp and Ag@ZnNPs-HAp were produced by the green bio-reduction method using 

Marrubium astracanicum called mountain tea extract, a plant species in Tunceli/Turkey. Firstly dried plant was weighed 

20 g and mixed with a 1:2 ethanol/water mixture at 60°C for 10 minutes in a 250 ml beaker and filtered through filter 

paper. 0.01 M 100 mL AgNO3 solution was prepared. Next, 2 g of HAp powder was added to the AgNO3 solution and 

mixed for 30 minutes on a magnetic stirrer. Then, 10 ml of plant extract was added to the HAp-AgNO3 mixture and stirred 

at room temperature for 24 hours at 400 rpm. The solution was collected by centrifugation and filtration and washed with 

ethanol. To synthesize HAp-Ag@Zn nanocomposite, firstly, 100 mL of Zn(NO3)2 6H2O (0.05 M) and 50 mL of AgNO3 

(0.01 M) solution were prepared and mixed in a 250 beaker. Next, the same procedure was applied to HAp-AgNPs 

synthesis The physicochemical properties of the prepared composite were characterized with X-ray diffraction (XRD), 

transmission electron microscopy (TEM), Fourier-transform infrared spectroscopy (FTIR) and scanning electron 

microscopy (SEM-EDX ). The agar well diffusion method was used to examine the antimicrobial activity of HAp, AgNPs-

HAp, and Ag@Zn-HAp nanocomposite against gram-negative Escherichia coli (E. coli, ATCC 25922), Pseudomonas 

aeroginosa (P. aeroginosa, PAO1), gram-positive Staphylococcus aureus (S. aureus, ATCC 25923) and Candida albicans 

(C.albicans 90028) fungus at three different concentrations (5, 10, and 20 mg/mL). 

Result and conclution: The characterization results show that biosynthesis AgNPs and Ag@ZnNPs-doped hydroxyapatite 
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composite was successfully synthesized by a simple, inexpensive, and environmentally friendly method. According to the 

TEM results, nanoparticles were synthesized in different shapes and sizes. The characteristic peaks and 2θ values observed 

in the XRD curves confirm that the obtained materials are in the pure HAp, AgNPs and ZnO phase. and According to 

SEm-edx analysis results, the Ca/P ratio was 2.39, 2.10 and 2.20 for HAp HA which contains 39.68 wt% calcium and 18 

wt% phosphorus, has a Ca/P molar ratio of 1.67. natural hydroxyapatite is not stoichiometric due to trace amounts of 

elements such as Na+, K+, Mg2+, Sr2+, Zn2+ and Al3+ or anions such as F-, Cl-, SO42- and CO3-2, which are found in 

natural sources. But these elements are useful because they promote bone regeneration AgNPs-HAp and Ag@ZnNps-

HAp, respectively. AgNPs-HAp and Ag@ZnNPs provided effective bacterial resistance against Gram-negative, Gram-

positive, and fungal strains with increasing concentration while pure HAp did not show any effect. Furthermore, adding 

Zn NPs increased the antibacterial activity through the synergistic effects of Ag+ and Zn+2 

 

Keywords: Hydroxyapatite, Biosynthesis, AgNPs, Ag@ZnNPs, Nanocomposite, Antimicrobial Activity 
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Abstract 

 

Introduction: Antimicrobial resistance is one of the most important health problems worldwide. The use of antibiotics in 

treatment causes many strains of bacteria to develop antibiotic resistance. New resistance mechanisms threaten treatment 

of infectious diseases. In this context, nanotechnological applications have shown significant developments. Metal and 

metal oxide nanoparticles (silver and silver oxide, titanium dioxide, zinc oxide, gold, etc.), which can inactivate 

microorganisms, are used for this purpose. Multiwall carbon nanotubes (MWCNTs) have potential applications in 

engineering, electronics and medicine due to their many attractive electrical, mechanical and thermal properties. In this 

study, multi-walled carbon nanotubes were decorated with different concentrations of silver and zinc nanoparticles to 

increase antimicrobial activity. a green synthesis method was used for the synthesis of nanoparticles, which is cost-

effective, environmentally friendly and non-toxic. Marrubium astracanicum plant extract was used as a natural agent to 

reduce/stabilize NPs. 

Material-Method: First, to functionalize the pristine multi wall carbon nanotube (50-100 nm, 95% purity) 4M HNO3 and 

10M H2SO4 solution were prepared and mixed at a ratio of 1/3. Then, 1 g of pristine MWCNT was added to the mixing 

solution and stirred vigorously for 18 hours on a magnetic stirrer. It was dried in an oven at 120 °C for 24 hours. 20 g of 

the M. astracanicum plant was weighed and mixed in ethanol-water mixture at 60 ◦C for 20 minutes. 100 mL of 0.05 M 

silver nitrat (AgNO3)), 0.01M AgNO3, and 0.05M zinc nitrate hexahydrate Zn(NO3)2· 6H2O solutions were prepared 

using ethanol. 250 mg MWCNTs were added to 50 mL plant extract, and the salt solutions were added separately. The 

synthesized Ag-MWCNTs, Zn-MWCNTs and Ag@Zn-MWCNTs nanocomposites were characterized by X-ray 

diffraction(XRD), transmission electron microscopy (TEM), scanning electron microscopy-Energy Distribution 

Spectroscopy (SEM-EDX), Fourier transform infrared (FT-IR) and thermogravimetric analysis (TGA). Antimicrobial 

activity was tested against gram-negative Escherichia coli (E. coli, ATCC 25922), Pseudomonas aeroginosa (P. 

aeroginosa, PAO1), gram-positive Staphylococcus aureus (S. aureus, ATCC 25923) and fungal Candida albicans (C. 

albicans 90028) by using agar well method. 

Results and Conclusıons: According to TEM images, it was seen that AgNP, ZnNP, and Ag@ZnNPs had irregular shapes 

and different sizes. The NPs are dispersed on the wall surface of the carbon nanotubes. Ag, O and Zn signals were observed 

in the EDX spectrum, confirming the presence of Ag on the ZnO surface. X-ray powder diffraction (XRD) patterns of the 

NP-loaded MWCNT powder samples were taken to determine the crystal structures. The characteristic peaks and 2θ values 

observed in the XRD curves confirm that the synthesized particles are in the pure Ag and ZnO phase. The characteristic 

stretching mode of Zn-O and Ag-O bonds is seen at 457 and 579 cm-1 in the FTIR spectrum. The silver and zinc content 

of MWCNTs was evaluated using TGA. Ag (0.05)-MWCNTs Ag(0.01)-MWCNTs Ag@Zn–MWCNTs and Zn(0.05)-

MWCNTs now yielded 44%, 0.008%, 9% and 20% by weight, respectively. Likewise, Ag(0.05)-MWCNTs showed 

greater thermal stability than Ag(0.01)-MWCNTs. The increase in silver concentration increased the thermal stability. f-

MWCNTs and Zn-MWCNTs did not show antibacterial activity for all strains, while Ag-MWCNT samples showed more 

significant antibacterial activity than positive control antibiotics in bacterial and fungal strains except E.coli. The increase 

in silver concentration increased the antibacterial effect. The results showed that Ag and Ag@Zn doped MWCNT had an 

antibacterial effect as effective as antibiotics. 

 

Keywords: : MWCNTs, Green Synthesis, Silver Nanoparticle, Zinc Nnaoparticle, Antimicrobial activity
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Abstract 

 

Solvent extraction is a liquid-liquid extraction, and it is a suitable method used in the extraction of low concentration charged 

metal solutions in recent years, enabling the removal of valuable and/or non-valued metal ions from charged solutions. It is also 

economical in terms of regenerating the solvent used and evaluating low grade ores. In addition, it is cheaper than 

pyrometallurgical methods and pollutes the environment and the atmosphere less. In this study, it is aimed to selectively remove 

the chromium compounds found in the wastes generated in the ferrochrome production facilities of Eti Krom Inc. Thus, 

environmental awareness will be gained and environmental pollution caused by chromium will be at a minimum level. 

 
Keywords : Solvent extraction, chrome, environmental pollution 

 

1. Introduction 
 

In liquid liquid extraction, the mixture of two miscible liquids, one of which is soluble, is presented as the alternative 

diluent, the treatment exchange with a third liquid known as the solvent consists of two separate liquid phases in 

which the solvent is unmixed or partially mixed. It is applied by taking advantage of the density difference of two 

liquids [1]. When the mixture is placed in the separating funnel, the liquid with the lower density is collected at the 

top and the larger one is collected at the bottom. Substances with similar densities cannot be separated easily. The 

solvent-rich phase is called the extract, and the residual liquid phase, which is free from solute, is called raffinate [2]. 

 

In this study, a study was carried out to remove chromium from the wastes in the Eti Krom A.Ş. Facility by solvent 

extraction. Cr (VI) removal studies were carried out from waste, which initially contained 163 mg/L Cr (VI). The 

optimum values in chromium removal studies are studies with S:O (solution organic) 1:0.5 and S:O 1:3. In both 

studies, the chromium removal percentage is 55.75%. When evaluated in terms of cost, it is more economical to 

determine the operation with a low solvent amount of S:O 1:0.5 as the optimum operation. 

 

2. Material and Methods 
 

Experiments were performed to determine the optimum amount of solvent. In the studies, firstly, 150 g of flue dust 

was mixed with 1500 liters of tap water for 15 minutes and filtered to obtain a stock Cr (VI) solution. The Cr (VI) 

value of the solution is 163.3055 mg/L. In the studies, stock Cr (VI) solution Cyanex 923 and toluene were mixed in 

a beaker for 15 minutes at 550 rpm. pH values were recorded and taken into the separatory funnel for resting. After 

a 5-minute rest period, the solutions were taken and Cr(VI) and total Cr values were analyzed and Cr removal 

percentages were calculated. 

 

In this study, the amount of aqueous solution, amount of organic matter, amount of toluene, mixing time and resting 

time are fixed, but the S:O ratio varies. 

 

The studies carried out are given in Table 1. 
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Table 1. Solvent Extraction Experiments 

Parameters Variables Variables Variables 

S:O (solution: organic) 1:0,5 1:1 1:2 

Amount of Aqueous Solution (ml) 20 20 20 

Amount of Organic Matter (ml) 9 19 39 

Amount of Toluene (ml) 1 1 1 

Mixing Time (min) 15  15  15  

Resting Time (min) 15  15  15  

pH  4,987 4,98 4,96 

Filtered Solution (organic)pH  4,685 4,73 4,85 

Filtered Solution Cr (VI) (mg/L ) 74,3 22,2 0,555 

Filtered Solution AAS Result (Total Cr 

Amounts) (mg/L) 
90,88 35,48 2,476 

 

 

The studies carried out are shown in Figure 1. 

 

 
Figure  1. Solvent Extraction Experiments  

 

 

 

3. Results 

 

In the studies, the liquid remained constant at the S:O ratio and the amount of organic matter was increased gradually. 

In studies with S:O 1:0.5, 1:1, 1:2, chromium removal percentages are 55.75%, 21.8 and 1.52, respectively. Studies 

show that as the amount of organic matter increases, the chromium removal efficiency decreases. The optimum 

removal is the study in which the S:O ratio is 1:0.5 and the removal percentage is 55.75%. The study is promising 

due to the high prices of organic matter. The organic material used in this study is economical because it is 

regenerated. How much work can be done for organic matter regeneration will be determined in future studies. The 
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fact that solvent extraction is both practical and cheaper than other methods makes it attractive. When evaluated in 

terms of cost, this study is both cheaper and more practical than other pyrological methods in the literature. This work 

does not create a carbon footprint and is also environmentally friendly. 
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Abstract 

Antibiotics are pharmaceuticals that are frequently used in medicine for the treatment of diseases, in veterinary medicine for the 

prevention of infections and growth promoters, on farms as feed additives, and in agriculture for the protection of crops. The 

antibiotics, which are not completely metabolized in the body, are thrown into the nature through urine and feces and cause waste 

containing antibiotic residues in the environment. Thus, it leads to both water and soil pollution in the environment and the 

development of antibiotic resistance in living receiving environments. While this makes the treatment of existing diseases 

difficult, it also brings about the emergence of new diseases. Therefore, it is extremely important to remove antibiotics before 

they are introduced into the receiving environment. 

In this study, the removal of oxytetracycline (OTC) antibiotics, which are frequently used in human and veterinary medical 

applications, from aqueous solutions using magnetic multi-walled carbon nanotubes (Fe3O4-MWCNT) was investigated. 

Synthesis of Fe3O4-MWCNT was carried out by chemical co-precipitation method and all experiments were modeled using the 

Response Surface Method (RSM). In the modeling study, parameters effective on percentage of antibiotic removal selected as 

the response variable and independent variables were selected as the initial pH of solution, the concentration of antibiotic, the 

concentration of Fe3O4-MWCNT and the contact time. The experimental design was designed using five different levels of each 

parameter according to Central Composite Design (CCD), and the independent variables for the removal of OTC antibiotics, 

their experimental values and their levels for CCD are given in Table 1. As a result of variance analysis (ANOVA), high 

regression coefficients (R2=0.971; R2
Adj=0.943; R2

Pre=0.831) were obtained for OTC removal.  

 

Keywords: Adsorption, Antibiotics, Response Surface Method, Fe3O4-MWCNT. 

 

Table 1. Independent variables for OTC removal, experimental values and levels for CCD 

Independent variables Kod 
-2.0 

(-α) 

-1.0 

(Low) 

0.0 

(Central) 

+1.0 

(High) 

+2.0 

(+α) 

Initial pH A 2.0 4.0 6.0 8.0 10.0 

Initial concentration of antibiotic, mg/L B 15 30 45 60 75 

Concentration of Fe3O4-MWCNT, g/L C 0.25 0.50 0.75 1.0 1.25 

Contact time, min D 6 12 18 24 30 

 

 
Figure 1. Separation of Fe3O4-MCCNTs from antibiotic solutions with neodymium magnet 
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The synthesis of multi-walled carbon nanotube (Fe3O4-MWCNT) with magnetic character, which will be used in the 

removal of antibiotics from aqueous solutions containing antibiotics, was carried out using the chemical co-

precipitation method. 

FeCl2.4H2O + 2 FeCl3.6H2O + 8 NH4OH  Fe3O4 (s) + 8 NH4Cl + 20 H2O          (1) 

Fe3O4 + ÇDKNT + 20 H2O  Fe3O4-ÇDKNT (s)          (2) 

As a result of analysis of variance (ANOVA) obtained using Design Expert 10 software, effect values for linear, 

binary interactions, quadratic and cubic parameters were defined. The statistical results obtained from the application 

of different mathematical models are shown in Table 2 for OTC. 
                                                           Table 2. Statistical results of models for OTC 

Source p-value 
Lack of Fit 

p- value 

Adjusted 

R2 

Predicted 

R2 

 

Linear < 0.0001 < 0.0001 0.8106 0.7522  

2FI 0.9690 < 0.0001 0.7663 0.7471  

Quadratic < 0.0001 < 0.0001 0.9430 0.8308  

Cubic 0.6862 < 0.0001 0.9322 -1.3354  

 

In the analysis of variance performed for OTC antibiotics, the quadratic model was found to be significant at the 95% 

confidence level with the Prob>F value <0.0001, and it was determined that the model terms B, C, D and A2, where 

the Prob>F value was less than 0.05, were effective in the adsorption of OTC. In addition, the Prob>F value of the 

C2 model term was found to be 0.0512, which is close to 0.05, so it was accepted that it would be effective in the 

adsorption process. Prob>F values of linear, quadratic and interaction terms are presented in Table 3. 

 
Table 3. Analysis of variance (ANOVA) for quadratic model and regression coefficients on the response surface of OTC 

removal. 

Source 
Sum of 

squares 
DF Mean square F-value Prob > F 

Model 8151.31 14 582.24 35.28 < 0.0001 

B-Initial OTC Conc. 2745.83 1 2745.83 166.38 < 0.0001 

C-Fe3O4-MWCNT Conc. 4095.36 1 4095.36 248.15 < 0.0001 

D-Contact Time 185.65 1 185.65 11.25 0.0043 

A2 852.08 1 852.08 51.63 < 0.0001 

C2 70.10 1 70.10 4.49 0.0512 

Residual 247.55 15 16.50   

Lack of Fit 246.38 10 24.64 104.81 < 0.0001 

R2 0.971     

R2
Adj 0.943     

R2
Pre 0.831     

Standard Dev.  4.06     

C.V. % 6.26     

PRESS 1420.82     

Adeq Precision 21.90     
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