7 “ﬁf NORDZAWRINOHDYUSOP
—# ﬂé;\\.\‘_ MYKOLASURIANINOV =
ar N T —

W



Table of Contents

Preface

Chapter 1: Manufacturing Technologies

Dynamic Testing of Friction Stir Processed Aluminum-5052
M.Y. Mohamed, I. Al Daour, M. Alkhader, B. Darras, W. Abuzaid and M. Nazzal

Hybrid Intelligent-Assisted Approach for Process Parameters Optimization to Enhance the
Sustainable Manufacturing of Thermoplastic Laminates
K. Kadri, B. Ali, M.A. Jaradat, M. Alkhader and W. Abuzaid

Chapter 2: Materials for Biomedical Application

Fabrication of Carbonate Apatite Bone Substitute Coating on Titanium and its Initial
Cellular Response
D.H. Nguyen, D.L. Bui, A.S. Nguyen and T.B. Le

Porosity and Mechanical Properties of Porous Ti by Spark Plasma Sintering under
Different Applied Produced Pressures

V.H. Pham, N.K.K. Linh, N.T. Ngoc, T.A. Nguyen, T.Q. Nguyen, T.T. Le, T.T.T. Nguyen, V.H.
Pham and D.Q. Khanh

Study on Coating of TiO, Nanotubes on Microporous Ti Surfaces for Biomedical
Applications

V.C. Manh, D.M. Duc, D.Q. Khanh, D.H. Bach, N.D. Trung Kien, M.X. Dung, T.Q. Phong and
V.H. Pham

Influence of Current Density on the Morphology and Structure of Silver Nanoparticles on
Anodized Titanium for Biomedical Implant Applications
V.H. Pham, D.M. Duc, N.D. Hung, L.T.T. Lan and L.V. Toan

Synthesis CaTiO;: Er’" Films on Titanium by Anodization and Hydrothermal Method for
Drug Delivery Applications
N.T.T. Tuyen, L.T.T. Lan and V.H. Pham

Chapter 3: Waste Recycling and Wastewater Treatment

Prospects for the of Use Ash and Slag Waste of Thermal Power Plants as Raw Materials for
the Extraction of Vanadium and Nickel Compounds
0. Kovalov, D. Taraduda, V. Sobyna and I. Neklonskyi

Analysis of Energy and Economic Advantages of Dolomite Clinker Production from
Industrial Wastes
O. Vinnychenko and V. Vinnichenko

Ensuring Radiation Safety of Substances Contaminated by Radionuclides by Mixing them
V. Mashinistov, V. Balakin, Y. Romanko, A. Meshkova and O. Petukhova

Review on Phosphorus Recovery as Struvite from Wastewater
N.F.H. Hafiz, M.A. Rahman, M.H.D. Othman, J. Jaafar and K.H. Abas

Insights into the Microbiota of a Textile Wastewater Treatment System towards Sustainable

Bioremediation of Industrial Wastes
M.M. Isah, Z. Taining, N.K. Abd Jalil, Z. Ibrahim and M.F. Abdul-Wahab

Phytoremediation of Zinc Ions from Aquatic Macrophytes
J.W. Tai, Y.L. Pang, L. Steven and W.C. Chong

13

27

33

45

55

63

73

91

97

103

119

133

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans

Tech Publications Ltd, www.scientific.net. (#0-20/12/24,07:27:02)



Key Engineering Materials Submitted: 2024-10-14
ISSN: 1662-9795, Vol. 1002, pp 97-101 Accepted: 2024-10-20
doi:10.4028/p-UCYrvi Online: 2024-12-19
© 2024 Trans Tech Publications Ltd, All Rights Reserved

Ensuring Radiation Safety of Substances Contaminated by
Radionuclides by Mixing Them

MASHINISTQOV Victor'2, BALAKIN Valery'®,
ROMANKO Yaroslav' ¢, MESHKOVA Angelica® and PETUKHOVA Olena?®

'Ukrainian State University of Science and Technology, 2, str. Lazaryana, Dnipro, Ukraine, 49010
2National University of Civil Defence of Ukraine, 94, Chernishevska str., Kharkiv, Ukraine, 61023

amashvic@i.ua, °v.f.balakin@ust.edu.ua, °yaroslav.romanko2014@gmail.com,
9mag03111968@gmail.com, évoda@nuczu.edu.ua

Keywords: radiation safety, decontamination, radioactively contaminated substances, mixing.

Abstract. This paper demonstrates the feasibility of ensuring radiation safety of solid substances
that comprise environmental objects and have surfaces contaminated with radioactive substances.
The identified problem is solved by utilizing the natural property of anti-radiation self-protection.
To reintroduce structures and buildings contaminated with radionuclides into economic
circulation, it is recommended to dismantle them, grind the materials, and mix the resulting mass.
The proposed method is made possible by transforming the surface contamination of these objects
into a uniform distribution of radionuclides throughout the mass of the contaminated substance.
This uniform distribution will remain consistent in products made from the received raw materials.
By implementing this approach, it is feasible to reintroduce large volumes of radioactively
contaminated materials into the economic cycle and dispose of them in contaminated areas.

Introduction

During production activities, decommissioning, and accidents at nuclear energy facilities,
environmental facilities are contaminated with radionuclides. Monitoring and control of pollution of
water resources [1], landfills soils [2], and their cleaning are urgent tasks [3]. In the case of nuclear
power plant accidents, zones with a high concentration of radionuclides can be created,
contaminating residential, administrative, and industrial buildings and structures, vehicles,
technological equipment, and machinery used in the elimination of the consequences of
accidents [4, 5].

Cesium-137, a source of dangerous gamma radiation, is the primary cause of contamination in
territories and objects. When the contamination exceeds the permissible level, the affected objects
cannot be used for their intended purpose and must be removed from circulation. This presents a
number of challenges, including the organization of utilization, storage, and burial, as well as
ensuring the safety of personnel and the prevention of additional radiation pollution in the
surrounding natural environment. These tasks require significant financial and material resources.

Therefore, the elimination of radiation accidents and the cleaning of territories and objects from
radionuclides to enable their further use in industry, construction, and other human activities as
secondary raw materials is becoming increasingly important. This is essential to ensure national
security and prevent potential attackers from using nuclear waste for blackmail.

The Main Part

To return substances contaminated with radionuclides to economic circulation, it is necessary to
create conditions that protect people from the harmful effects of external sources of ionizing
radiation. According to [6], one of the basic principles of radiation safety and anti-radiation
protection, particularly during the late phase of a communal radiation accident, is to limit individual
exposure dose using anti-radiation measures. Decontaminating territories, buildings, and structures
by removing radionuclides that contaminate their surfaces is one of the basic countermeasures.

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#672130383-20/12/24,07:28:42)



