
INTERVIEW WITH PROF. DR. IDIL ARSLAN ALATON 

 

1- Can you share with us what your field of study is and what you have done in this field so 

far? 

My field of study includes the treatment of water and wastewater with chemical, photochemical 

and photocatalytic processes; microcontaminant control in wastewater, treatment of industrial 

contaminants with advanced oxidation processes. I also conducted researches about recycling 

and treatments for city wastewater, textile wastewater and oily  wastewater. 

In another study we conducted with ITU – Molecular Biology and Genetics department, some 

improved  iron-based chemical/photochemical, heterogeneous and homogeneous  oxidation 

processes which are known for their performance and kinetical advantages, and which also have 

been tried for inactivation of virus, bacteria and yeast; will be applied first time to the city 

wastewater which contains resistant strain( E. Coli J53) and plasmid (RK4). 

The performances of traditional and alternative further treatment systems will be compared 

with conventional disinfection methods in terms of performance of inactivation of resistant 

strains and plasmids. At the end of the study, the potential of integration of the inactivation 

systems that give the best results in the sense of control of antibiotic resistance with the real 

city wastewater treatment plants will be considered economically as well. It is thought that the 

to-be-obtained experimental results  will create opportunities for the comprehensive research 

projects that will be conducted in city wastewater plants with real-life samples of wastewater. 

2 – What is the difference between refinement and disinfection? Which one is used for 

treatment of water with which contaminant? 

In refinement and disinfeciton systems, the aim is to eliminate inorganic and organic 

compounds that are in solid and solvated forms, compounds such as lipid and gresin, nitrogen 

(organic nitrogen, ammonia, nitrate) and phosphate that causes eutrophication, various 

microcontaminants, heavy metals and pathogens. In refinement systems, main goal is the 

degradation of organic materials (in biological refinement advanced systems), however  

nutritional components and other contaminants (microcontaminants, inorganic/organic 

contaminants that are measured as coloring parameters, solvated substances etc.) are treated 

with various biological, chemical and physical methods in advanced refinement facilities.  

In disinfection units (systems in which methods such as UV-C , chlorination, ozonation are used), 

the goal is the inactivation of pathogens. The amount of pathogens must be selectively 

decreased  to lower than the decharge parameter limits.  



3- What studies have you conducted about wastewater treatment and disinfection, can you 

give some information about the researches and studies done by your colleagues? 

The contaminants in wastewater produced from different industries, farms and domestic use 

are decharged into receiving  water. To protect the quality of the water, ecological equilibria 

and human health, it is crucially important to treat water and wastewater efficiently. There are 

many valuable studies done by our colleagues in the fields of elimination of detergants, 

pesticides, drug residuals and metabolites, colourants, heavy metals from water, as well as 

control of disinfection midproducts and various microcontaminants. In these fields, different 

projects are being conducted such as the development of alternative refinement processes and 

unit operations, synthesis, characterization and application to real water samples of 

(photo)catalyzors for advanced treatments, sizing for refienement systems, modelling and 

simulation operations. 

4- Which contaminant’s elimination from wastewater holds a significant importance and 

what is the position of antibiotics among them? 

Permanent and toxic/harmful inorganic and organic contaminants need to be aimed at. In 

elimination of those, conventional refinement methods may be insufficient in some cases. Just 

as it is in the antibiotic resistant microorganisms example. Antibiotics can be partially eliminated 

in conventional and advanced treatment systems, disinfection units from water and 

wastewater, depending on their concentrations and structures/classification however an 

effective removal may not be observed. In these cases, it is needed to use alternative 

refinement systems/disinfection units. 

5- What are the most efficient methods used in wastewater treatment and disinfection? 

What can be some novel applications that can be used in his field? 

Conventional disinfection systems (membrane filtration, UV radiation, ozonation, chlorination 

etc.) may fail to satisfy for treatments of resistant bacteria. In scientific studies reported 

recently, development of sustainable, novel and effective advanced oxidation processes for 

measurement and control of antibiotic resistance are emphasized and prioritized. Advanced 

oxidation processes are alternative processes depending on the production of free radicals, 

used effectively in treatment of contaminants which decomposes hard and/or have toxic 

effects. 

6- Do you find advanced oxidation processes sufficient? How successful are they in 

treatment of antibiotics and resistant bacteria? 

It is determined that some iron-based homogeneous and heterogeneous (photo-)fenton 

processes are more effective than ozonation, oxidants activated with UV-radiation, 



heterogenous photocatalytical oxidation processes in bacteria inactivation. As the reason for 

this, occurence of (photo-)fenton and (photo-)fenton-like reactions in both outside of the 

cell(wastewater, reaction environment) and inside of the cell (with iron in the cell), also 

production of more free radicals due to complexing substancees in water/wastewater 

environment and UV-radiation are indicated.  On the other hand, it is important to take notice 

that the investment and operation costs of advanced oxidation processes are higher than the 

costs of convantional treatments and disinfection systems.   

7- What are the side-effects of the treatment and disinfection processes that are used 

today? 

Conventional processes used today may be insufficient in treatment of hard decomposing, 

meaning permanent organic contaminants and resistant bacteria(also spores and viruses). For 

example, if the organic substances in water (humic acids, surface active agents, drug residuals, 

plastificating compounds etc) are not decomposed effectively, in the process of disinfection 

with chlorination or even ozonation unwanted “disinfection side products” may form. These are 

extremely harmful compounds carcinogen effects of which are known/proven. If measures are 

not taken and treatment systems remain unsufficient, compounds that are at least as harmful 

as the organic contaminants decharged into water during a treatment may form. Similarly, if 

advanced oxidation techniques  cannot be optimized and the applications of them cannot be 

controlled it is possible that toxic oxidation products will form. It is very important that the 

chosen advanced treatment systems are applied carefully, and are contolled and optimized. 

8- What are your opinion about development of new treatment methods with synthetic 

biology applications? 

This subjects falls outside of my field of expertise however the costs, effects and yields of 

methods such as injecting viruses to bacteria must be carefully examined and considered.  

Advanced oxidation processes may pose more effective, less costly and more easy to apply 

alternatives.  

9- How developed and sufficient the wastewater treatment and disinfection techniques in 

Turkey? How do you foresee it will be in the future? 

In Turkey, novel, alternative and effective advanced treatment methods are known and various 

applications in wastewater treatment and disinfection are present. Yet, it needs to be known 

more, be tried more and become popular; be used consciously and when needed. Otherwise, 

advanced oxidation techniques may be inadequate. 

10- What are and will be the problems caused by the antibiotic resistant superbacteria? 



The resistant bacteria formed by gene transfer and mutation rapidly inrease. Gene transfer may 

also occur between human and animal bacteria. That way, while “normal”, regular bacteria are 

being destroyed, resistant bacteria increase in amount and later on they became dominant in 

the environment. Resistant bacteria may transfer their resistance genes to nonresistant bacteria 

easily by feces, blood and air. Resistant bacteria, as benignant, useful and non harmful bacteria 

gets killed during treatment, reproduce and harm the immune system of people and animals. 

Resistant bacteria may cause complications or even death, for diseases such as urine, kidney 

and lower respiratory infections that can be treated with medication, or for even simpler 

diseases. Antibiotic resistance is one of the most important health issues of today. According to 

WHO, in cases the precautions are taken or not, 11 to 444 million deaths are expected, 

respectively. In cases no-longer-effective antibiotics are kept being used or not, the expected 

numbers for budget deficit are 2.1 and 124.5 trillion dollars. In wrong use of  antibiotics, unlike 

other diseases, the problems not only occur in the patients themselves but they vertically(other 

patients in the hospital at the same time) and horizontally(patients that will be get treatment in 

the hospital) affect the public health constantly. 

11- Do you think it is possible to prevent formation of superbugs by producing new 

antibiotic types? 

It is certainly important for human and animal health that new antibiotics are developed. There 

will always be a need for newer, more effective drugs however occurence, reproduction and 

domination of resistant bacteria will resurge  so that it may not be a permanent solution. 

Production of new, more effective antibiotics may not prevent the superbug problem. Other 

possible solutions must be found and produced. 

12- What can be done to prevent te formation and spread of antibiotic resistance? 

It is always more effective to take measures at the source of the problem, for example some 

actions that can be taken are: promoting conscious use of antibiotics, prevention of unnecessary 

antibiotic consumption, also measurements at domestic, medical and alike critical points; 

dealing with, controlling and treating city and hospital waste separately; taking measures at 

agriculture fields and animal farms; considering antibiotic resistance as a environmental 

pollution parameter. 

13- Is there any other thing you would like to add? 

Thank you. 


