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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 Firat University Faculty of Engineering, Elaz1g.

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

XV



CONTENTS

Green synthesis zinc oxide and iron oxide nanoparticles using different plant extracts, and evaluation of their

antimicrobial activities

Utilization an effective nanostructure for doxorubicin release

The Match Using Of Geomorphological Units For Urban Resistant Against Disaster
Al Approach for Postural Assessment

Determination of natural gamma radioactivity levels in grape, chard, and parsley samples collected from
Rize and its districts

The Relationship Between the Dynamic Elasticity Modulus of a Series of Concrete Specimens Calculated by
International Regulations and the Compressive Strength

Experimental Investigation of the Maximum Scour Depth Downstream of a Free-Falling V-Notch Weirs
Effectiveness of Drucker-Prager Material Model for Micro Level Analysis of The Masonry Walls

Development of an approach combining Bayesian network, stratified Best-Worst Method and TOPSIS Sort for

occupational safety risk assessment and its application in a ready mixed concrete plant

Shear strengthening of a steel bridge girder

The Influence of Lower Floor Fires on the Comprehensive Structural Performance of a Residential Structure
Mineralogical Characterization of Pb-Zn-Cu Mineralizations at Karagol, (Celikhan, Adiyaman)

Estimating undrained strength of an alluvial soil using resedimented samples prepared from disturbed samples
Evaluation of Rockfall Risk in the Southern of igme (Elazig) By 2D Numerical Analysis Method
Investigation of the landslide induced tsunami waves in artificial dam lakes: The Case of Hardisagir Landslide
Petrogenesis of late Cretaceous subduction-related volcanics rocks, southeast of Elaz1g, Turkiye

Chemistry of Cr-spinel in podiform chromitites from Islahiye Ophiolite (Gaziantep, SE Anatolia)

Petrography and Mineralogy of the Dogansehir Bauxites (Malatya-Turkey)

Earthquake cycle of the East Anatolian Fault section between Palu and Piitiirge: Preliminary findings
Comparison of compression and tensile elasticity modules of rock material

Preliminary Findings of Dadagl Barite Mineralization (Kahramanmaras): Implication to its Mineralogy and

Alteration Geochemistry

Rare Earth Element (REE) Indicators of Pertek Fe-Skarn Formation

10
12

14

16

18

20

21

23

25

27

29

31

33

35

37

39

42

XVi



Geochemistry - Isotope (Sr-Nd) Properties of Ulukale Porphyric Dome and Caglarca Radial Dykes and

Comparison with Tunceli Volcanics

Catalytic Degradation of Metronidazole with Halloysite-Fe304-Ag Nanocomposite and NaBH4

A Study on the Removal of Astrazon Golden Yellow Dye Molecules by Chitosan-Based Magnetic

Field Sensitive Particles

Adsorption of Reactive Yellow 3 Dye Molecules by Nut Shell Based Activated Carbon
Sorption of Basic Blue 3 Dye Molecules by Chitosan Based Sorbent

Waste Plastic Degradation by Chemical Recycling Method

Biosorption of Basic Yellow 51 (BY51) Molecules by Mussel Shell from the Wastewater

Production of nanoparticles from almond shells by green synthesis

45

48

50

52

54

56

57

59

Design of a Control System for Temperature-Moisture Parameters in a Greenhouse Dryer and Modeling of These

Parameters with Machine Learning Algorithms
Parametric optimization of fracture resistance of multilayer 3D printed parts

Production of ferric-phosphate for application in the lithium battery industry

Apply the copper anodes of non-standard chemical composition for sulphur acid waste solution electrolytical

treatment

Electrochemical Performance of Plasma Sprayed Al.O; Coated on AlSI 316L Austenitic Stainless Steel in

Different Body Fluids

Designing and Controlling of an Inverted Pendulum on a Cart

PID Speed Control of Slider-Crank Mechanism in Simulation Environment
MNIST EL YAZISININ TANINMASI

Examination of articular cartilage mechanics under sealed and unsealed conditions
Classification of Brain Tumors from MRI Images Using the UNet Architecture

A Survey on Hybrid Wheel-Leg Mobile Robots

Modeling a Spacecraft Simulation of the Lunar Landing with Reinforcement Learning
CNN based Steel Plate Fault Detection

Hand Tremor Detection Via 1D-CNN Model

Machine Learning Improvements to Human Motion Classification with IMU

Image-Based Detection of Construction Surface Defects Using Deep Learning Methods

61

62

65

67

69

71

73

75

76

78

80

84

86

88

90

92

XVii



Deep Learning Models for Detection of Lung Infections Training and Evaluation 97

XViii



QNIV€ International Conference on Advances| Inr
udlnmﬂmln

na E International Conference on Advances and
L_L_| I Innovations in Engineering 2] CAI E

T 1975

R4,

Apply the copper anodes of non-standard chemical composition for sulphur acid waste solution
electrolytical treatment

Radmila Markovic?, Bern Friedrich?, Dragana Bozic?!, Zoran Stevanovic!

Mining and Metallurgy Institute Bor, Bor, Serbia
%Process Metallurgy and metal Recycling (IME), RWTH Aachen University, Aachen, Germany

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 Sh) 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+Sh 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
°Cand 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

Corresponding author

67


https://orcid.org/0000-0001-9754-1150
https://orcid.org/0000-0003-1055-8449
https://orcid.org/0000-0001-5317-6884

confirmed that along with the process of electrolytic refining of anodes occurs the electrowinning process. That is
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.
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