HarioHanpH1 TEXHIYHUI YHIBEPCUTET Y KpaiHU
«KuiBChKMil MOMITEXHIYHHUIA IHCTUTYT iMeH1 Iropst CIKOPCHKOTO»

BICHUK HALIIOHAJIbBHOT'O TEXHIYHOT'O
VHIBEPCUTETY VKPATHHU
«KUIBCHKHWHU TTOJITEXHIYHUM IHCTUTYT
IMEHI ITOPS CIKOPCBKOI' O

Cepist «XIMIYHa 1HXKEHEP1s, €KOJIOT 1A
Ta peCypco30eperKESHHS»

301pHHUK HAyKOBHX Ipallb

Buxooumws yvomupu paszu Ha pix
3acnosanuit y aunui 2007 poxy

Ne 4 (19) — 2020

Kwuis
KIII im. Iropst CikopChKOTO
2020









National Technical University of Ukraine
«Igor Sikorsky Kyiv Polytechnic Institute»

BULLETIN OF NATIONAL TECHNICAL
UNIVERSITY OF UKRAINE
«IGOR SIKORSKY KYIV POLYTECHNIC
INSTITUTE»

Series «Chemical engineering, ecology
and resource saving»

Collection of scientific papers

Published: since July 2007
Frequency: quarterly

No. 4 (19) — 2020

Kyiv
Igor Sikorsky Kyiv Polytechnic Institute
2020






Bicnux Hauionanvnozo mexniunozo yrisepcumemy Yrpainu «Kuiecokuii nonimexniunuii incmumym
imeni Izops Cikopcokozor. Cepis «Ximiuna inxcenepis, exonozisi ma pecypcozoepexcetns». 2020. Ne 4 (19)

Volodymyr SAKHAROV
Tetyana SHABLIY
Volodymyr SIVETSKII
Vsevolod SKLABINSKYT
Yurii SNEZHKIN

Yurii TARASENKO
Ganna TROKHYMENKO
Atta ULLAH

Kevin VAN GEEM
Volodymyr VOLOSHCHUK
Gregory YABLONSKY
Lydia YAKUB

Executive Secretary:
Technical Secretary:

Editorial and publisher
address:

Printed:

Certificate of State Registration:

University of Zielona Gora, Poland

Igor Sikorsky Kyiv Polytechnic Institute, Ukraine

Igor Sikorsky Kyiv Polytechnic Institute, Ukraine

Sumy State University, Ukraine

Institute of Engineering Thermophysics of NASU, Ukraine
Chuiko Institute of Surface Chemistry of NASU, Ukraine
Admiral Makarov National University of Shipbuilding, Ukraine
Institute of Engineering and Applied Sciences, Pakistan
Belgium Ghent University, Belgium

Igor Sikorsky Kyiv Polytechnic Institute, Ukraine

Saint Louis University, USA

Odessa National Academy of Food Technologies, Ukraine

Valeriva VEMBER, Igor Sikorsky Kyiv Polytechnic Institute, Ukraine

Yuliia NOSACHOVA, Igor Sikorsky Kyiv Polytechnic Institute, Ukraine

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute".

Address: 37, Prosp. Peremohy, Kyiv, Ukraine, 03056,
Tel.: +380 (67) 442-10-79.

E-mail: vvember@gmail.com

National Technical University of Ukraine
"Igor Sikorsky Kyiv Polytechnic Institute"

Series DK No. 5354 of 28.05.2017, 37, Prosp. Peremohy, Kyiv, Ukraine, 03056

[Miamn. g0 apyky 02.12.2020. ®opmar 60x84'/1s. [Mamip odc. Fapritypa Times New Roman.
Crioci6 mpyky — enextporpadiunmii. Ym. qpyk. apk. 10,23, O0m.-sux. apk. 15,84. Haknax 30 mp. 3am. Ne 21-005.

Bugagannreo «Ilomitexnika», KII im. Irops Cikopeskoro, Bya. [Tomitexniuna, 14, kopm. 15

M. Kuis 03056, ten. (044) 204-81-78

The spelling of the articles' authors is given unchanged

The journal is included to the category "B" of the List of scientific professional publications of
Ukraine by specialties: 161 Chemical technologies and engineering; 133 Industrial engineering;
151 Automation and computer-integrated technologies; 101 Ecology (according to the orders of the
Ministry of Education and Science No. 1643 of 28.12.2019 and No. 409 of 17.03.2020).

© Igor Sikorsky Kyiv Polytechnic Institute, 2020



