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1. «ITigBuineHHs epeKTUBHOCTI Ipolecy cyabdaTyBaHHS B TPyOUACTOMY IIJIiBKOBOMY PeaKTOpi Y BUPOOHULITBI

IMOBEPXHEBO-AKTUBHUX PEYOBUH»

2. «Improving the efficiency of the sulfation process in a tubular film reactor in the production of surfactants»

Pedepar:

1. O6’eKT mocmimXKeHHS € Mpolec Cyb(aTyBaHHS CyMilllell OPraHiYHMAX PEYOBUH ra3onofi6HMM TPUOKCUAOM CipKU
B TPy6YacTOMY I1JIIBKOBOMY PEAKTOPi y BUPOOHULITBI I0BEPXHEBO-aKTUBHUX PEYOBUH. MeTo10 nucepTaliiiHoi
po6OTH € HifBuIlleHHs e(PEKTUBHOCTI IpoLecy cyabdaTyBaHHs B TPyOUACTOMY IIJIIBKOBOMY PeaKTOpi y BUPOOHUIITBI
[IOBEPXHEBO-AaKTUBHUX PEYOBUH IIJISIXOM YIOCKOHAJIEHHS allapaTypHO-TEXHOJIOTIYHOI cxeMU. B niponeci
BMKOHAaHHS J1aHOi poOOTY BUKOPUCTAHI TEOPETUYHI Ta eKCIIepUMEHTA/IbHI MeTOAM HocigKkeHHs. TeopeTnyHi
IOCJIiI)KEHHSI OCHOBHUX 3aKOHOMIpHOCTEH npolecy cysbgaTyBaHHs Ha OCHOBI Teopill Tenso- i MacooObMiHy,
rizpogyHamiky; XimMidHi aHani3y TpOBOAMIMCS 3riIHO 31 CTaHAAPTHMMU METOLAMU; I'YCTHHA IIPOLYKTIB
cynbGaTyBaHHS BUMipIOBaIach JEHCUMETPOM 3 KJIACOM TOYHOCTI 1,0, a iX B'I3KiCTb BUMIpIOBasaCh BiCKO3UMETPOM 3

KJIaCOM TOYHOCTI 1,5; 06pO6KY eKCIIepUMEHTAIbHUX JJaHUX [IPOBEIEHO 3 3aCTOCYBAaHHSM KOMITIOTEPHOI TEXHIKM Ta



METO/IiB MaTEMaTUYHOI CTATUCTUKU. 3 METOIO BUBYEHHS ONTUMAJIbHUX [TapaMeTPiB i peskumMiB po60TH peakTopa,
BJIACTMBOCTEN Ta IPOLECIB B HbOMY BUKOPMCTOBYBABCSI METOJ, MAaTEMAaTUYHOIO MO e/M0BaHHs. HaykoBa HOBU3HA
OTPMMAaHMX PE3YJIbTATIB M0JISITa€ B HACTYITHOMY: BIIEPLIE BCTAHOBJIEHO 3aJIEXKHICTh CTYIEHS CyJIb(aTyBaHHS Ta
KOJIbOPOBOCTi OTPMMAaHUX NPOLYKTIB BiJl OCHOBHUX TEXHOJIOTIYHUX NTAapaMeTpiB IIPU Cy/b(aTyBaHHi
TPbOXKOMIIOHEHTHUX CyMillleil OpraHiYHUX PEYOBHUH, IO JO3BOJIMJIO OTPUMATHU BUXi/HI JaHi 17151 pO3pO6KU
TPyO4YaCTOro IJIIBKOBOTO peakTopy; BIepllle IPOBeJeHNI CUCTEMHHUII aHali3 polieciB MacoobMiHy, abcopOiiii 3
IIPOXOJIKEHHSIM €K30TepPMiuHO]i XiMIYHOI peaxliii Ta TeNI000MiHy METOIOM MaTeMAaTUYHOIO MOJIE/IIOBaHHS, 110
IaJI0 MOXJIMBICTb OOI'PYHTYBAaTU KOHCTPYKTUBHI XapaKTEPUCTUKU TPYOUACTOrO IJIiIBKOBOTO PEAKTOPY; BIeplIe
NI0Ka3aHa MOXJIMBICTb IIPOBEEHHS NIPOLECY CY/Ib(aTyBaHHS TPhOXKOMIIOHEHTHUX CyMilllell OpraHiYHMX peYOBUH B
TPyOYaCTOMY IJIIBKOBOMY P€aKTOpi 3 HUBXiJTHUM [IOTOKOM (pa3 3 OTPMMAHHSIM BUCOKOSIKICHUX [10BEPXHEBO-
aKTVBHMX PEYOBHUH Ta NiJIBULIEHHSM €(EeKTUBHOCTI IPOLeCy; YAOCKOHAJIEHA MaTEMAaTAYHA MOIEJIb [TPOLIECY
cynbaTyBaHHSI TPbOXKOMIIOHEHTHHUX CYMilllell OpraHiuHMX PEYOBUH B TPyOUaCTOMY I71iBKOBOMY PEaKTOPi 3
HU3XiJHUM ITOTOKOM (a3, sIKa CTajia OCHOBOIO J1J1 IOTO PO3PAXyHKY; BCTAHOBJIEHI Ta HAYKOBO OOI'PYHTOBaHi
3HAUYEHHS TEXHOJIOTIYHMX NTapaMeTpiB Npoliecy cyabdaTyBaHHS B TPyOUaCTOMY IIJIiBKOBOMY PeaKkTopi, 110
IO3BOJIMJIO BUPIIINTY IUTAHHS €HEPro- Ta pecypco3bepexeHHs. CTyniHb BIPOBaIKeHHs: OTPUMMaHi HayKOBi
pesyJbpTaTy repefaHi y Jlep>kaBHy ycTaHOBY «HaykoBO — IOCTIIHUY i IPOEKTHUIN iHCTUTYT OCHOBHOI XiMii» (M.
XapkiB) [17151 BUKOPMCTaHHS NIPY Y OCKOHAJIEHHI BUPOOHMIITBA IOBEPXHEBO-aKTUBHUX peuoBuH Ta [T «[TPECTDK
JIAVIH» 1719 BUKOPUCTAHHS [P PO3pO6LIi MPOEKTY BUPOGHUIITBA MTIHOYTBOPIOIOYMX CKJIafIiB (M. XapKiB). Marepianu
IycepTaliiiHOI po60TH BUKOPUCTAHO y HaBYaJIbHOMY IIpolieci Kadenpy aBTOMATU3allil TEXHOJIOTIYHUX CUCTEM Ta
€KoJIoriyHoro MoHiTopuHry HanjionasneHoro TexHiyHOro YHiBepcuTeTy «XapKiBcbKui [losiTexHiyHni [HCTUTYT» B
Kypcax JieK1ill «TexXHOJIOTi4UHI CUCTEMU Ta KOMILJIEKCH», «KOMITIOTEPHE MOZIE/IIOBAHHSI ITPOLIECIB i CCTEM»,
«[1prpoi0OXOpOHHI Ta eHepro3bepiraoyi cucTeMu», a TaKOXK IPY BUKOHAHHI 6aKaJIaBPChKUX i MariCTepCbKUX

kBasidixkauiriHux po6it. Chepa BUKOPUCTAHHS: XiMiyHa Ta HAPTO-XiMidHA ray3b.

2. The object of research is the process of sulfation of mixtures of organic substances with gaseous sulfur trioxide
in a tubular film reactor in the production of surfactants. The aim of the dissertation is to increase the efficiency of
the sulfation process in a tubular film reactor in the production of surfactants by improving the hardware and
technological scheme. The paper presents a theoretical generalization and solution of an important scientific and
practical problem. Theoretical studies of the basic laws of the sulfation process based on theories of heat and mass
transfer, hydrodynamics; chemical analyzes were performed according to standard methods; the density of
sulfation products was measured with a densimeter with an accuracy class of 1.0, and their viscosity was measured
with a viscometer with an accuracy class of 1.5; processing of experimental data was carried out using computer
technology and methods of mathematical statistics. In order to study the optimal parameters and modes of
operation of the reactor, properties and processes, it used the method of mathematical modeling. The scientific
novelty of the obtained results is as follows: for the first time the dependence of the degree of sulfation and
chromaticity of the obtained products on the main technological parameters during sulfation of three-component
mixtures of organic substances was established, which allowed to obtain initial data for tubular film reactor
development; for the first time a systematic analysis of the processes of mass transfer, absorption with the passage
of an exothermic chemical reaction and heat transfer by the method of mathematical modeling, which made it
possible to substantiate the design characteristics of a tubular film reactor; for the first time the possibility of
carrying out the process of sulfation of three-component mixtures of organic substances in a tubular film reactor
with a descending flow of phases to obtain high-quality surfactants and increase the efficiency of the process;
improved mathematical model of the process of sulfation of three-component mixtures of organic substances in a
tubular film reactor with a downward flow of phases, which became the basis for its calculation; established and
scientifically substantiated values of technological parameters of the sulfation process in a tubular film reactor,
which allowed to solve the problem of energy and resource conservation. Degree of implementation: The obtained
scientific results were transferred to the State Institution "Research and Design Institute of Basic Chemistry"
(Kharkov) for use in improving the production of surfactants and PE "PRESTIGE LINE" for use in developing a
project for the production of foaming compounds (m Kharkiv). The materials of the dissertation were used in the



educational process of the Department of Automation of Technological Systems and Environmental Monitoring of
the National Technical University "Kharkiv Polytechnic Institute" in the courses of lectures "Technological systems
and complexes", "Computer modeling of processes and systems", "Environmental and energy saving systems". also
when performing bachelor's and master's qualification works. Sphere of use: chemical and petrochemical industry.
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