Cmammi

1. Tomens M./J.,, CremoBa O.B. Ouninka piBHSI TeXHOreHHO-€KOJOIiYHOI Oe3MeKH
ekcrutyaramii HagpronposBoais // Exousoriuni Hayku, 2019. - Ne 2(25). — C. 12 - 16.

Y pobomi npoamanizosano OCHOBHI NOKAZHUKU, WO OYIHIOOMb MEXHO2EHHO-eKON0IUHULL
PpU3uK excnayamayii Hagmonposoois, 3anpoOnOHOBAHO BUKOPUCAHHA NApamempa NomokKy
8I0M0O8 SIK NOKA3HUKA, WO OYIHIOE DPiBeHb MEXHO2EHHO-eKOJ02IUHOI be3neKku ekcniyamayii
Hagmonposodis. Ilepesazoto danoi po3pooKU € MONCIUGICMb BUZHAYEHHS HAUOINbW HeHAOIIHUX
ma eKono2iuHO Hebe3neyHux OLIAHOK HAGmMOnposoodis, wo 0acms 3M02y nonepeoumu aeapiliti
cumyayii, ompumamu COYiaibHUll, eKOHOMIYHUL Ma eKOoA02iYHUll egexmu 6i0 3MeHUleHH s
HABAHMAHCEHHA HA KOMNOHEHMU HABKOIUUHBO20 CepedosUua.

B pabome npoananusupoanvl 0CHOBHbIE NOKA3AMENU, OYEHUBAIOUWUE TMEXHO2EHHO-
9KOJI02UYECKULL PUCK IKCIIYAMayuu Heghmenpogooos, NnpednodHCeHO UCNONb308aHUE napamempa
NOMOKA OMKA308 KAK NOKA3amess, OYEeHUBAWe20 YPO8eHb MeXHO2eHHO-IKOI02UYeCKOU
bezonacnocmu  9Kcnayamayuu  Hegpmenposooos. Ilpeumywecmeom OamHOU paspabomxu
ABNACMCS  803MONCHOCHb ONpeOeNeHUss HEeHAOeHCHbIX U IKOJN02UYeCKU ONACHBIX YYACMKO8
Heghmenpoeooos, umo no3eoaum npedynpeoums asaputinbie CUmyayuu, noay4ums COYuaIbHblll,
IKOHOMUYECKUU U JKoN02uYecKull 2¢hghekmol om ymeuvuileHus HASPY3KU HA KOMHOHEHMbl
OKpydHcatoujeti cpeobi.

In this work the main indicators assessing the technogenic and ecological risk of operation
of oil pipelines are analyzed, the use of the parameter of the flow of failures as an indicator,
which evaluates the level of technogenic and ecological safety of exploitation of oil pipelines, is
proposed. The advantage of this development is the ability to identify the most unreliable and
environmentally hazardous areas of oil pipelines, which will prevent the emergence of
emergencies and obtain social, economic and environmental effects from reducing the load on
the components of the environment.

2. T'omeass M./J.,, CrenmoBa O.B. OniHka KoOpo3iliHOI aKTHMBHOCTI MiHepaJIi30BaHHUX
miacToBux Boa HagroBux poposuil / Exosnoriuni Haykm, 2019. - Ne 3(26). - C.5-12.

Y pobomi npoamanizosamo - pezyrbmamu  O0CHIONCEHb  KOPO3IUHOI  AKMUBHOCMI
MIHepanizo8aHux 600 pi3HO20 piGHs MIHepanizayii 8 aepoOHUX YMOBAX MdA B800HO-HADMOBUX
cymiwetl, OMUZLKUX 3A CKIAOOM 00 NIACMOBUX 600 HaApmosux pooosuwy Yxpainu wo0o
Hele208anoi cmaii, Mioi, 1amyHi ma Hepxcasitoyoi cmani. Busnaueno 3anexcuicmo weuoxocmi
KOpo3ii memanie 6i0 pieHs MiHepanizayii, CcK1ady B00HO-HADMOB0I cymiuti, KOHYeHmpayii
oymogoi xuciomu. Iloxazamo, wo 6 aepoOHUX YMOBAX WEUOKICMb KOPO3ii 8 OCHOBHOMY
BUZHAYAEMBCS KOHYEHMPAYIEID KUCHIO Y 8001. ¥ 800HO-HA(MOBUX CyMiuLax KOpo3isi 3anexnCums
20I08HUM YUHOM 8I0 800He80i Oenonspuzayii i 3pocmac i3 niOGUUWEHHAM 6MICMY KaApOOHOBUX
KUCIOM He3ANeHCHO IO CNiBBIOHOWEHHS 00 emie Haghmu ma 600HUX pozyunie coneu. Cymmeso
WeUOKicmy Kopo3ii Memanié 3pocmae i3 niosuweHHAM memnepamypu. Bcmawnosneno, wo
WEUOKICMb KOPO3ii y MIHepANi308aHUX 800aX MdA Y CYMIlUAx MIHepanizo8aHoi 8600u i3 HApmMow
3pocmae npu niosuwenni memnepamypu 3 300 0o 800° C y 3—6 pa3zis, a y npucymuocmi Hagpmu
3a memnepamypu 300C weuoxicmo xoposii 3uusxcyemocs 6 1,5-2,0 paszu. B npucymuocmi
Kapbonosux kuciom weuoxicms koposii cmani Cm20 npu 800 °C 3pocmace 6i0 1,8920 oo 3,8304
MM/piK npu Konyeumpayii oymogoi xuciomu 0,5-3,0 2/om’. Oyinka KOpO3IUHOI aKmueHocmi
MIHepaniz08aHux 80OHUX cepedosuly HAPMO-600HUX cepedosully 00360A€ OYIHUMU eKOLO2IUHI
3aepo3u  6i0  PYUHYB8AHHA  MPYOONPOBOOi6  3ANEHCHO 8i0 CKIAdy  cepedosuyd, o
mpancnopmyemscsi 8 mpyoonposooax. Kpim mozo, npu eépaxysanui 3anexcHocmi weuokocmi
KOpo3ii memany 6i0 CcK1ady HAPMO-800HOI CyMiwi MOJCHA GuOUpamu ma OoyiH8amu



epexmuenicms iH2IOIMOPIE KOpo3ii Memanis, wo 003804UMb YCHIUWHO 3anobicamu OaHUM
3aepo3am npu iOHOCHO HE3HAYHUX QIHAHCOBUX 3AMPAMAX.

The results of research on corrosion activity of mineralized waters of different levels of
mineralization in aerobic conditions and water-oil mixtures, similar in composition to the
reservoir waters of oil deposits of Ukraine in relation to non-alloy steel, copper, brass and
stainless steel, are analyzed in the work. The dependence of the rate of metal corrosion on the
level of mineralization, the composition of the water-oil mixture, the concentration of acetic acid
is determined. It is shown that in aerobic conditions, the rate of corrosion is mainly determinedm
by the concentration of oxygen in water. In water-oil mixtures, corrosion mainly depends on
hydrogen depolarization and increases with an increase in the content of carboxylic acids,
regardless of the ratio of oil volumes and aqueous solutions of salts. Significantly, the rate of
corrosion of metals increases with increasing temperature. It was established that the rate of
corrosion in mineralized waters and in mixtures of mineralized water with oil increases with
increasing temperature from 300 to 800 °C in 3—6 times, and in the presence of oil at 300C the
rate of corrosion decreases by 1,5-2,0 times. In the presence of carboxylic acids, the corrosion
rate of St20 at 800 °C increases from 1,8920 to 3,8304 mm/year at a concentration of acetic acid
of 0,5 to 3,0 g/dm’. Assessment of the corrosion activity of mineralized aqueous media of oil and
water media allows us to assess the environmental threats from the destruction of pipelines
depending on the composition of the medium transported in the pipelines. In addition, taking into
account the dependence of the rate of metal corrosion on the composition of the oil-water
mixture, it is possible to select and evaluate the effectiveness of metal corrosion inhibitors, which
will successfully prevent these threats with relatively small financial costs.

3. Dolenko S. O., Kravchenko H. M., Vember V. V. & Taranov V. V. Analysis of the Effect
of Concentration and Magnetic Field on Bioactivity of Humic Acids from Position of Open
Non-Equilibrium Systems // Environmental Technology:
https://doi.org/10.1080/09593330.2019.1591521 (Published online: 28 Mar 2019).

On the example of cultures of bacteria Pseudomonas sp. And Bacillus sp. The effect of
humic acids in the concentration range (0—15mg/L) on the viability of these bacteria was
studied. Multidirectional effects of humic acids on microorganisms were found, namely, at
concentrations of 1 and 5 mg/L, they reduce, and at 15 mg/L, they do not affect the survival of
the studied cultures of bacteria. It has been established that the treatment of aqueous solutions of
humic acids with a weak magnetic field affects their physicochemical properties and structural
parameters, as well as enhances the biological effect in relation to different groups of
microorganisms. It was established that the multidirectionality of the biological effect of humic
acids on microorganisms is well explained from the position of considering humic acids as
complex open non-equilibrium systems with a developed system for energy dissipation, which
leads to the formation on their basis of diverse and complex self-organized structures with
different physicochemical properties. The obtained concentration dependences confirm the
possibility of the existence of humic acids in the studied concentration range in at least two
states. Moreover, it is the state of the system (the level of self-organization), and not the
relationship with the source of origin of a humic acids, mainly determines its properties. This
fact determines the possibility of using the concentration of humic acids to establish the level of
organization of the system, which will allow to manage the structural organization of these
objects and predict their properties.

4. Jlappunenko O. M., BemOep B. B., Illykin 0. C. CrBopeHHs1 000JJ0HKOBHX
HaHokoMmno3uTiB Ha ocHOBI Fe(Il)-Fe(IIl) mapyBaTux moaBiiiHux rigpoxkcuais // BicHuk
HanioHa/ibHOro TexHiuyHOro yHiBepcurery Ykpainu « KMiBCbKHI MOJITEXHIYHUH IHCTHTYT



imeni Irops Cikopcbkoro», Cepisi «XiMiuHa iH/KeHepisi, €K0JIOTisl Ta pecypco30epekeHH».
— 2019. - Ne 1. - C. 86-92. DOI: 10.20535/2617-9741.1.2019.171190

Jocniooiceno npoyec 63aemo0ii ciopoxcukapbonamnozo Green Rust, ymeopenozo Ha
nosepxui cmani, 3 pozuunamu HAuCl, sxuii éede 00 opmysanus uacmunox 000IOHKOBUX
nanoxomnosumis FeFe;0,&Au". Bemanoeneno, wo wacmunku KOMNO3UMY XapaxKmepusyomscs
po3mipamu 00 25 Hm i cynepnapamacHimuumu enacmusocmamu. Ilokasano, wo ¢hopmyeanns
000JIOHKU 13 30]10MA HA NOBEPXHI MASHEMuUmy npu3eoo0ums 00 3MiHU 3HAKA 3apsA0y YACMUHKU 3
NO3UMUEHO20 HA HecamusHuu. Pozenanymo nepcnekmueu 6UKOPUCMAHHA — CYKYNHOCMI
MA2HIMHUX, ONMUYHUX | KAMANiMU4HuX 61aCmueocmell KOMNo3umie Ojisi GUBYEHH MeOuKo-
bionoeciuHux cucmenm.

Fe(ll)-Fe(Ill) layered double hydroxides (Green Rust) play an important role in the
environmental systems due to their soft reductive properties and capacity to decrease the
migration rate for various dissolved inorganic species. The core&shell type nanocomposites
FeFe,0,&Au” were obtained when the hydroxycarbonate Green Rust, that was preliminary
formed on the steel surface in the open-air system, was contacting with HauCl, water solution.
The formation of the nanocomposites was accompanied by the appearance of the second
lepidocrocite phase. The nanocomposite particles belong to superparamagnetics and they
showed the unique bioplasmonic properties that will be perspective for the bio-medical
application in the future.

5. loaenko C.A., KpaBuenko A.M., Bem0ep B.B., AdOpamos B.B., Tapanos B.B. /leiictBue
TYMHHOBBIX KHCJOT Ha BbIKHBAaeMOCTb MHKPOOPTaHH3MOB Ppa3sHbIX rpymm //
I'mapo6mnosnoruveckuii :xypaaua. — 2019. —T. 55, Ne 3. — C. 58-66.

Hocniosiceno 6naue 2ymMino8uUX KUCIOM y KOHYEHMpayiiHoMy 0iana3oHi, XapakmepHomy OJisl
npupoonux 600 (0-15 me/om’), na eusicusanns 6axmepii Pseudomonas sp. Ta Bacillus sp., wo
Hanexlcams 00 pPI3HUX CUCIeMAmUYHUX ma @izionociunux epyn. Buseneno piznocnpsamosanuil
BNJIUB 2YMIHOBUX KUCIOM HA MIKpOOp2anizmu: KoHyeumpayisa 1 i 5 me/om’ npucnivysana
BUINCUBAHHSA  PO3TAHYMUX OAKMeEPIanbHux Kyabmyp, mooi 5K KoHyenmpayia 15 Me/OM’
BUABUNLACA MATIOePEeKMUBHOI0. 3aNPONOHOBAHO 2INOMe3Y, WO NOACHIOE MEXAHIZM OMPUMAHO20

egpexmy.

The impact of the humic acids of the concentration range, character for natural waters (0-
15 mg/dm’) on viability of bacteria Pseudomonas sp. And Bacillus sp., belonging to different
systematic and physiological groups, was investigated. Differently-directed effects of the humic
acids on microorganisms was revealed: concentration 1 and 5 mg/dm’ suppressed survival of the
considered bacterial cultures, whereas concentration 15 mg/dm’ appeared to be ineffective. The
hypothesis on this effect was suggested.

6. Dolenko S. A., Kravchenko A. M., Vember V. V., Abramov V. V., Taranov V. V. Impact
of Humic Acids on Survival of Microorganisms of Different Groups in the Aquatic Medium
// Hydrobiological Journal. — 2019. — V. 55, Iss. 5. — P. 57-64.

DOI: 10.1615/HydrobJ.v55.i5.50

Hocniosiceno 6naue 2ymMino8uUX KUCIOM y KOHYEHMpayiuHoMy 0iana3oHi, XapaKmepHomy OJisl
npupoorux 600 (0-15 me/om’), na suscusannsn Gaxmepiii Pseudomonas sp. ma Bacillus sp., wo
Hanexlcams 00 pPI3HUX CUCeMAMUYHUX ma @izionociunux epyn. Buseneno piznocnpsamosanuil
BNJIUB 2YMIHOBUX KUCIIOM HA MIKpOOp2anizmu: KoHyeumpayia 1 i 5 me/om’ npucnivysania
BUNCUBAHHA  PO3TAHYMUX OAKMeEpIianbHux Kyabmyp, mooi 5K KoHyenmpayia 15 Me/OM’



BUABUNACS MANOeDEKMUBHONW. 3anpONOHOBAHO 2iNomesy, AKA NOACHIOE MEXAHI3M OMPUMAHO20
eghexmy.

The impact of the humic acids of the concentration range, character for natural waters (0-
15 mg/dm®) on viability of bacteria Pseudomonas sp. and Bacillus sp., belonging to different
systematic and physiological groups, was investigated. Differently-directed effects of the humic
acids on microorganisms was revealed: concentration 1 and 5 mg/dm’ suppressed survival of the
considered bacterial cultures, whereas concentration 15 mg/dm’ appeared to be ineffective. The
hypothesis on this effect was suggested.

7. Barbash V.A., Yashchenko O.V. Developing the technology of obtaining MCC from flax
fibers/ AdvMatTechEnv, 2019.- 3(2). — P. 247-254

Jocniooiceno npoyec ompumanHs MIKPOKPUCMANIYHOI Yenolo3u 3 JUIAHUX B0JIOKOH
8IONOBIOHO 00 MEXHONORIYHOI cXeMu, wWo nepeddbayae OMpPUMAHHA OP2AHOCOIbEEHMHOT
Yenono3u eKoiociuHO De3NeYHIUUM MEeMOOOM 3 NOOANLULOI0 0OPOOKOI CYMIUWMIO KUCIOM mda
2ioponizom. 3a OCHOBHUMU NOKAZHUKAMU OMPUMAHA MIKPOKPUCMANIYHA Yentol03d 8i0nogioae
sumozam €sponelicbkoi hapmakonei i Modxce Oymu 8UKOPUCMAHA 8 AKOCMI HANOBHIO8AYA MA
CROMYYHOT 000a6KU 8 XIMIYHII, (apmMayesmudHtill, Xap4ositl ma MeoOudHill 2any3sx

The process of obtaining microcrystalline cellulose from flax fibers in accordance with the
technological scheme, which involves obtaining organosolv pulp in an environmentally safer
method, followed by its treatment with a mixture of acids and hydrolysis, is explored. According
to basic indicators, the obtained microcrystalline cellulose meets the requirements of the
European Pharmacopoeia and can be used as a filler and binder additive in the chemical,
pharmaceutical, food and medicine industries.

8. Y. Naoui, S.G. Nedilko, O.M. Alekseev, Yu. E. Grabovskyi, E.O. Reznichenko, V.P.
Scherbatskyi, V.A. Barbash, O.V. Yaschenko. Luminescent composites on the base of

microcrystalline cellulose: Synthesis, fabrication and properties // Sciences & Technology —
2019.-Vol. 4, Ne 1. - P. 15-19.

Tlosioomnaomobcsa 0ami NPo NPUSOMYBAHHA, CIMPYKMYPY Ma MOP@ON02il0 KOMNO3UMIE HA
OCHO8I Yentono3u, sSKi MiCmams OKCUOHULI KOMIOHeHm AK Hanoeuroeay. Ilokasano, wjo 3anexcHo
8I0 NOXOOJNCEHHA CUPOBUHU MA CMYNeHs 0OpOOKU 3pA3KU Yent0N03U GUABNAIOMb DI3HY CMYNIHb
Kpucmaniynocmi (6 oianazoni 64 - 77%). Ompumani Komnosumu 6us8IAoms e MeHuUll
cmynine kpucmaniyvnocmi =~ 57%. Jemanvuuil aumaniz mopgonocii nogepxmi npogoounu 3a
00NOMO2010 CKAHYIOUOI eleKmpOoHHOI MIKpocKkonii. Byno euseneno, wjo 00cnioxcyeawni 3pasxu
micmamy naacmunu posmipamu ~ 20 - 50 mK, AKi cK1a0aromvcs 3 KPYNHO3EPHUCMUX 3€PeH
posmipom 5-10 mxm. Illo cmocyemovcs komnozumie, 0esKi OKCUOHI HAHOYACMUHKU (PO3MIpaMu
0o 200 wum) Oyiu exmoyeHi 8 3epHa MIKpoKpucmaniunoi yentono3u. Bcmawnoeneno, wo
B1ACMUBOCMI TIOMIHECYEHYIT Yet0N03U 3a1eHcamsb 6i0 8UOY POCIUHHOL CUPOBUHU, A MAKONC 610
cnocobie nepepooku. Lli axmopu eniusaromev Ha IHMEHCUBHICMb JIOMIHecyenyii, npome
npoghine cmye gomontominecyeHyii 3arUmaAEMbcs NPAKmMuyHo He3minHum. Ilpu 30y0xcenni 6
cnexkmpanvuiti  odonacmi  337-532 um  xomnosumu, saxi micmame KEu(POy)(MoO, ma
LaVO,:Sm, xapaxmepu3syromuvcs iHMeHCUBHOK BUOUMOIO POMONIOMIHECYEHYIETO.

The data on preparation, structure and morphology of cellulose-based composites, those
have oxide component as filler are reported. It is shown that depending on raw materials origin
and processing degree cellulose samples reveal various degree of crystallinity (in the range 64 —
77 %). Obtained composites reveal even lesser crystallinity degree =~ 57%. Detailed analysis of
surface morphology was performed with using of scanning electronic microscopy. It was found



the studied samples contains plates with sizes ~ 20 — 50 u those consist of close-packed grains of
5-10 u size. In the case of composites some oxide nanoparticles (sizes up to 200 nm) were
incorporated into grains of microcrystalline cellulose. It was established the luminescence
properties of cellulose are dependent on type of plant raw materials as well as on processing
methods. These factors have influence on luminescence intensity but profile of
photoluminescence bands remains practically unchanged. Under excitation in 337-532 nm
spectral region the composites that contain K;Eu(POy)(MoQOy) and LaVO,:Sm are characterized
by intensive visible photoluminescence.

9. Shuryberko M., Shabliy T., Gomelya M., Gluchenko N. The deoxygenation of water by
batch on the iron containing composites basis / East European Scientific Journal, 2019. —
Ne 9 (49), part 3 — P. 65-71.

The study on the evaluation of new iron-containing composites efficiency has been carried
out in case of the deoxygenation of tap water and sodium cationized water. The efficiency of one
stage deoxygenation of water is determined. The use of two-stage stabilization of water
treatment, which involves the deoxygenation of water and its subsequent sodium cationite, is
stipulated. The efficiency of using softened water in the removal of dissolved oxygen and iron
ions has been determined. The dependence of the efficiency in the processes of the deoxygenation
and iron removal of water on the filtering speed through the redox filter has been determined.

10. T'omeas M./., Ilerpuyenko A.l., Ila6aiii T.O. BuiaydenHsi ioHiB aMoOHil0 3 BOaU
eJleKTpoaizoM / Bueni 3anucku Tappiiicbkoro HanioHaJbHOro yHiBepcurery imeni B.I.
Bepnancbkoro. Cepis «Texniuni Haykmn». — 2018. — Tom 29 (68). — Ne 4. — C. 99-105.

B pobomi oOocniosceno npoyecu eneKmpoximiuHo20 OKUCAEHHs I[OHI8 AMOHIIO 8
0gokamepHomy enekmpodizepi. Ilpoeedeno oyin0eanus egekmuenocmi npoyecy 3anexdcHo 8i0
CKNa0y BUXIOHO20 PO3YUHY MA KAmoaimy, wiltbHocmi cmpymy U yacy earekmponizy. Ilokazano,
WO XA0pUOU 8 AHONIMI HAGIMb Y HE3HAUYHUX KOHYEHMPAYIsaX Kamanizyioms Npoyecu OKUCTIEeHHS
amonito. Boowouac niosuwjenHs KoHyewmpayii cyibghamie 'y po3uuHi Npu3eoo0umsv 00
cnosinbHenHs Oecmpykyii amiaky. Ilpu yvomy cnocmepicaemovcs 30iIbWEHHS SumMpamu
elleKmpoeHepeii.

In this work the processes of electrochemical oxidation of ammonium ions in a two-
chamber electrolyzer are investigated. An estimation of efficiency of the process, depending on
the composition of the initial solution and the catholyte, current density and time of electrolysis
is carried out. It has been shown that chlorides in anolyte even catalyze the processes of
ammonium oxidation, even at low concentrations. At the same time, an increase in the
concentration of sulfates in the solution leads to a deceleration of ammonia destruction. At the
same time there is an increase in electricity consumption.

11. Petrychenko A., Makarenko 1., Radovenchyk I., Shabliy T. Removal of ammonium ions
from aqueous solutions usig electrodyalysis / Eastern-European Journal of enterprise
technologies. — 2018. — Ne 4/6 (94). — C. 26-34.

Y pobomi 6ynu npogeodeni 0ocnioxicenus npoyecié eiekmpoximMiuH020 OKUCHEHHS AMOHIIO 8
0BOKAMEPHOMY eleKMPOoi3epi 8 3aNeNHCHOCMI 6I0 CKIA0Y BUXIOHUX pPO3YUHI8 — aHOIImY i
Kamoaimy, wintbHocmi cmpymy, dacy earekmponizy. llokazano, wo enrekmpoximiune OKUCHEHHS
AMOHIIO Y BOOHUX POZUUHAX CYIbPAMY AMOHIIO NPoXodums i3 weudxicmio 1455 me/(om’-200)
npu winenocmi cmpymy 86,2—172,4 AW’ i suxionux KOHYyenmpayiax 3a oanum ionom 10—120
Mme/on’. ILIeuokicms OKuCHeHHS AMOMIIO 34 OAHUX VMO8 3pocmae i3 NIOBUWEHHAM GUXIOHUX
KOHYEeHmMpayitl AmMOoHit0 ma i3 30i1bUWeHHAM WITbHOCIE CMPYMY.



Buxio oxkucnenozo amonito 3a cmpymom ma numoma 6umpama eieKmpuxku Ha OYUUeHHs
600U 810 AMOHIIO MAKONC BUBHAUAIOMbC KOHYEHMPAYIAMU OAHO20 IOHY MA WITbHICMIO CIMPYMY
i 3pocmaiomuv npu 30i1bUEHH] KOHYESHMPAYii AMOHIIO MA 3HUNCEHHT WITbHOCME CIMPYM).

Lllsuokicmov oxkucHenHs amonilo 3pocmae 6 1,66 pazu 6 posuunax cynvgamy aMoOHiI0
([NH, ]=90 me/on’, j=172,4 A/x’) y 6000onposioniii 600i 6 nopisuammi i3 Oucmunbo8aHoio
600010. lle 0OymoeneHo HaseHicMIO Yy 6000NPOBIOHIU 800i XN0pudie, sKi 8idieparomv poib
Kamanizamopa npu OKUCHEHHI AMOHIIO 34 PAXYHOK NPOMINCHO20 YMBOPEHHA AKMUBHO20 X0py. B
OaHUX YMOBAX BIOMIYEHO NOBHE OKUCHEHHS AMOHIIO 8 NOPIGHAHHI 3 POZYUHAMU 8 OUCUTILOBAHI
800i, Oe 3a1UuK08 KOHYeHmpayii amonito csaeaioms -3 me/on’.

Tlokazano, wo nHassHicme x10pudie y kamonimi 8 konyenmpayii 30 me/om’ NPAKMUYHO He
npU3600UMb 00 NPUCKOPEHHA NPOYECY OKUCHEHHS AMOHIIO.

B pobomi noxaszano, wo y 6cix eunaoxax npu OKucHeHHi amouito pH pozuunie
3HUNCYeEMbCs 00 6,1-2,0, o 00yMO81€HO OKUCHEHHAM AMOHII0 00 HIMpamie ma NiOKUCIeHHIM
800U YMBOPEHUMU A30MHOI0 MA CIPUYAHOI0 KUCTOMAMU.

3 HagedeHux pe3ynbmamié MOXMCHA 3pOOUMU BUCHOBOK, WO eNIeKMPOXIMIYHUL Memoo €
HAUOIIbW NEPCNEeKMUBHUM MeMOOOM Ol GULYUEHHS [0OHI8 AMOHII0 3 800U. 3 11020 O0ONOMO20I0
moocua docsemu 100 % ouuwenns 6oou.

B pabome 6vinu nposedenvl uUCCie008aHusi NPOYECCO8 INEKMPOXUMULECKO20 OKUCTEHUS
AMMOHUSL 8 O8YXKAMEPHOM 2NeKMPOU3Epe 8 3a8UCUMOCU OM COCMABA UCXOOHBIX PACBOPO8 —
amoruma U  KAMOAUmMa, WIOMHOCMU MOKA, 6pemenu dnekmpoausa. Ilokaszano, umo
INEKMPOXUMUYECKOE OKUCTIEHUE AMMOHUSL 8 BOOHBIX PACMBOPAX CYIbhama aAMMOHUSL NPOXOOUM
co ckopocmwio 14-55 me/(Om’w) npu nnommocmu moxa 86,2—172,4 A/M° u ucxodmwix
KOHyeumpayusix oamozo uona 10—120 me/on’. Cropocmb oOKUCeHUs AMMOHUSL NPU OAHHBIX
VCI08UAX 803paAcmaenm ¢ NOBbIUEHUEM UCXOOHbIX KOHYEHMPAayuli AMMOHUSL U C Y8eauyeHuem
NJIOMHOCMU TOKA.

Bbix00 oKucienHo20 amMmoHus o MoKy U YOenbHblli pacxo0 2IeKmpuiecmed Ha OYUCKY
800bl OM AMMOHUSL MAKIHCE ONPeOeNaIOMCcs KOHYEHMPAYUAMU AMMOHUS U NIOMHOCIbIO MOKA U
803pacmarom npu y8earudeHuu KOHYeHmpayuu OaHH020 UOHA U CHUICEHUU NIOMHOCTU MOKA.

Ckopocmb  oKkucnenus ammonus eospacmaem 6 1,66 paza 6 pacmeopax cyivghama
ammonus ([NH, =90 me/on’, j=172,4 AW’) 6 8000NPOBOOHOU 800€ NO CPABHEHUIO C
OUCTMUNTUPOBAHHOU 8000U. DMo 00YCl081eHO Haiudyuem 6 B000NPOBOOHOU B00e XI0PUOOS,
Komopbvle ucparom polb Kamaiuzamopa npu OKUCTeHUU AMMOHUS 34 CHem NPOMeNCymOYHO20
00pazosanus AKMuUHO20 Xa0pa. B oanuwix ycnosusx ommeueHo noinoe oKucieHue amMmonus no
CPABHEHUI0 C PAcCmeopamu 6 OUCMULIUPOBAHHOU 600e, 20e OCmamouHble KOHYEeHMpayuu
ammonus docmueaiom 1-3 me/om’.

Tokazano, umo nanuyue X10pudos 6 kamonume 6 kouyenmpayuu 30 me/om’ npaxmuyecku
He Npueooum K YCKOPEeHUI0 npoyecca OKUCNeHUuss amMmonus. B pabome nokasano, umo 6o écex
cayuasx npu oxucieHuu ammouuss pH pacmeopos cnusicaemcs oo 6,1-2,0, umo obycroseneno
OKUCIeHUeM aMMOHUS 00 HUMPAMO8 U NOOKUCTIEHUEM 800bl 00PA308AHHBIMU A30MHOU U CEPHOU
KUCiomamu.

U3 npusedennvix pe3ynomamos MONCHO COeNams 8bl800, YMO INEKMPOXUMUYECKUL MemOO
A671Aemcs Hauboiee nepcneKmuHbIM MemoOoM OJisl U36NeUeHUsI UOHO8 AMMOHUs U3 600bl. C e2o
nomoubto ModcHo oocmuys 100 % ouucmku 600bi.

12. Shuryberko M., Gomelya, M., Shabliy, T., Chuprova K. Development of reagents for
protection of equipment of water supply systems from scale and corrosion / Technology
audit and production reserves. — 2018. — Ne 5/3 (43). — C. 27-32.

06’ekmom  00CNiONCEHHST € eKON02IYHO Oe3neuni B8000YUPKYIAYIUHI  Men1000MIHHI
cucmemu 8 NPOMUCIOB0CMI MA KOMYHAIbHUX 2ocnodapcmeax. Ha Oiroyux nionpuemcmeax 6
npoyeci MoOepHizayii cucmem 6000KOPUCMYBAHHS YACMO NEpexoosimb HA BUKOPUCMAHHS



iHeibimopis Kopo3ii memanie ma naxunoymeopernus. Ilicis mpusanozco nepiody excniyamayii
0auux cucmem 3amiHu 00AAOHAHHA He nposooumvcs. OOHuM 3 HAUOLIbUW NPOOIEMHUX MICYb
PEKOHCMPYKYIL € HAABHICMb NPOOYKMIE HAKUNOYMEOPEHHS MA KOPO3ii Ha 6HYMPIUIHIT NOBEPXHI
Menn00oMiHH020 001a0HanHA. LI ymeopenus 3HUNCYIOMb epeKmUsHICmy menionepeHocy i
HIBeNIMb epekmuenicms iH2IOIMOopie KOpo3ii ma cmabdini3amopie HaKUNOYMeopPeHHs.

B pobomi nposedeno oyinxy egpexmusnHocmi KOMNO3uyil, 3anPoONOHOBAHUX 8 SAKOCMI
MPABUTLHUX PO3UUHIE OISl OYUWJEHHS NOBEPXOHb Memany 6i0 0cad08iOKIA0eHb, A MAKOMC 8
AKocmi  cmabini3amopie  HAKUNOYmMeEopeHHs. B x00i 0ocnioxcenus BuUKOpUCMOBYBANUCS
KOMNO3uyii, CmeopeHi Ha OCHOBI HEeOP2aHIYHUX KUCIOM 68 HNPUCYIMHOCMI YPOMPONiHy,
VPOMPONiHy 3 miokapoamioom.

Pezynomamu oocnioscens 6xazyromo, wo HAUMEHULOW KOPO3IUHOW AZPecusHicmio cepeo
PO32IAHYMUX 8apianmis xapakxmepuzyemvcs komnosuyis P-29. I'nubunnuii nokasHuk Kopo3zii
0,118907 mm/pik. [loxaznux pytiHy8anHs XiMiyHOOCaodceHo20 2incy ckaaoae He merue 90 %.

3 memoro egexmueno2co ma mMpueano2o GUKOPUCHAHHA MENI000MIHHO20 00IAOHAHHS
O00YINIbHO 3acmocogyeamu iHeiOimopu Kopo3ii ma HakunoymeopeHus. B pobomi npedcmasnena
Hosa komnosuyis P-33, sika 6 konyenmpayii 20 me/om’ (sicopemiicms 60ou 230—490 me-exe/om’,
T=90 °C, =5 200) 3abe3neuye cmabdinizayivnui ecpexm 56,0-93,3 %, a npomunaxunnuii egpexm
— 95,5-99,3 %. 3 niosuwenuam rouyemmpayii peacenmy oo 50 % cmabirizayiunui ma
npomunaxkunuui egpekmu caeaioms 100 %.

Po3spobneni komnosuyii 05 ouuwerHs nosepxonb menio0OMiHHO20 00AOHAHHS HA OCHOBI
00CMYNHUX HeOOpocUX pedazeHmis, AKi Nepesaxrcarmv aHaloeu 3a  egekmugHicmio,
Xapaxkmepuszylomsbcs. HU3bKOW KOPO3IUHOW aKmusHicmio ma 3a0e3neuyioms GUOANeHHs 3
NOBEPXHI Memany MAalopO34YUHHUX XiMiuHO cmiukux pewosun (cincy). Komnoszuyia P-33
nepesadcae anano2u mum, wjo 3abesneuye cmabinizayito Wooo 0cad08iOKIA0eHb V PO3UUHAX
2incy 8 npucymnocmi KapOoHamie Kaubyilo ma MAacHilo npu 8UCOKUX memMnepamypax.

Obvexmom uccnedo8anus AGIAOMCA IKOJI02UYECKU Oe30nacHbie 8000Menio00MeHHble
cucmemvl 8 NPOMbIULIEHHOCU U KOMMYHANbHLIX X035ticmeax. Ha oeticmeyrowux npeonpusmusx
8 npoyecce MOOEPHU3AYUU CUCTEM B0O0ONOIb308AHUSL UYACMO NEPexo0sam HA UCHOIb308AHUE
UHCUOUMOPOB KOPPO3UU Memaniioé u Haxuneobpazosanus. Ilocie oaumenvbHo2o nepuoda
IKCHIYAmayuu OaHHbIX CUCMeM 3aMeHbl 000py0osanus He npouzeooumcs. OOHUM U3 CAMbBIX
NPOOIEMHBIX MeCm DPEeKOHCMPYKYUU A6IAemcs Haauyue npooyKmo8 HAKUneoopazo8anus u
KOppO3uu Ha GHYMpeHHel NOBEPXHOCU MeNna1000MeHH020 000pyoosanus. dmu o6pa30eanus
CHUdCatom 3¢hhekmueHocmsb MenionepeHoca U HUeaupyrom 3¢hexmueHocms UHSUOUMOPOS
KOppo3uu 1 Cmabuiu3amopos HaKkuneoopaso6anusl.

B pabome nposedena oyenxa s3gpgpexmusnocmu Komnosuyutl, npeoiazaemvlx 8 Kayecmee
MPABUTLHLIX PACMBOPO8 Ol OYUCHKU NOBEPXHOCMEU Memaila Om O0CAOKOOMAONCEHUN, d
makdce 6 Kayecmee CMAOUIU3AMOPO8 HAKuneobpazoeanus. B xode uccredosanus
UCNONBb308ANUCH KOMNO3UYUY, CO30AHHblE HA OCHOBE HEOP2AHUYECKUX KUCIOM 8 NPUCYMCmEuU
YPOMPONUHa, ypomponuna ¢ muokapoamuoom.

Pezynomamer  uccreoosanuii - ykazwieaiom, — 4mo  HauMeHbuiell  KOPPO3UOHHOU
A2peccusHOCMvio Cpedu PACCMOMPEHHBIX BAPUAHMO8 Xapakmepuzyemcs Komnozuyusi P-29.
Inyounneii noxazamensv kopposuu 0,118907 mm/200. I[lokaszamenv paspyuienus XuUMu4ecku
ocaxcoennozo eunca cocmagnsem e meree 90 %.

C yenvro 3¢hghexkmuernozo u OrumenbHO20 UCNONBL30BAHUS MENTO0OMEHHO20 000PYO08aAHUs
YenecooopasHo NPUMEHAMb UHSUOUMOPLL  KOppo3uu U Hakuneodopaszosanus. B  pabome
npedcmasnena Hosas komnosuyus P-33, xomopas & xonyenmpayuu 20 me/om® (scecmrocmo
60061 230—490 M2—9K6/0M3, T=90 °C, 1=5 u) obecneuusaem cmaburuzayuonHwili d¢hghexm 56,0—
93,3 %, a npomugonakunuoi s¢gppexm — 95,5-99,3 %. C nosviuenuem KoHyeHmpayuu peazeHma
00 50 % cmabunuzayuonnvlll u npomusoHaxuntou sgpgexmot docmuzarom 100 %.

Paspabomannvie  komnosuyuu 01 OYUCKU — NOGEPXHOCMEU  MENnI00OMEHHO20
000pY008aHUsL HA OCHOBe OOCMYNHLIX HEOOPOSUX PedazeHmos8, Komopble npeobladarom Hao



aunanoeamu no 3QhexmusHocmu, Xapakmepusyrwmcs HU3KOU KOPPO3IUOHHOU AKMUBHOCMbIO U
obecneuusarom yoaneHue ¢ NOBEPXHOCMU Memauld MAlopacmeopuUMblX XUMUYECKU CMOUKUX
sewecms (eunca). Komnosuyus P-33 npesocxooum amanocu mem, umo obecneuusaem
CcmMabunu3ayuo no 0CAOKOOMIONCEHUSIM 6 pPACMEOpax 2Uncd 8 NpPUCymcmeuu KapooHamos
Kanbyusi U MASHUs NPU GbICOKUX MeMNepamypax.

13. Gomelya M., Shabliy T., Radovenchyk I., Overchenko T., Halysh V. Estimation of the
efficiency of ammonia oxidation in anolyte of two-chamber electrolyzer / Journal of
Ecological Engineerig. — 2019. — V. 20. - Ne 5. — C. 121-129.

In this study, the processes of electrochemical oxidation of ammonia in a two-chamber
electrolyzer with anion exchange membrane MA-41 were investigated. An estimation of the
efficiency of the process of oxidation of ammonia, depending on the chemical composition of the
initial solution of anolyte and catholyte, current density and time of electrolysis was carried out.
It was shown that the oxidation of ammonia in the anode chamber passes quickly and is
accompanied by a significant decrease in pH due to the formation of nitrogen dioxide and
nitrates. At the same time, the current output and the electrical conductivity of the dilute
solutions was rather low. The effect of chlorides on the process of electrolysis was investigated.
It was shown that the presence of chlorides in the anolyte catalyzes the processes of oxidation of
ammonia. An increase in the concentration of chlorides in the anolyte increases output and
reduces electricity consumption. The presence of chlorides in the catholyte does not accelerate
oxidation. The presence of sulfates, both in the anolyte and in the catholyte, slows down the
process of oxidation of ammonia as a result of the oxidation of sulfates to persulfates, which are
quite passive to ammonium ions. At the same time, electricity consumption increases.

14. Kynpisnuyk C.B., Menbmenin €.A., Illadaiii T.O. AHaji3 BUKOPHUCTaHHS 3i0HEHOr0
YpPaHy SIK 3aXHMCHOr0 MaTepiajly Npu NMOBOMKEHHiI 3 paaioakTUBHUMH Biaxonamu / BicHuk
HALIOHAJBHOIO0 TEeXHIYHOro yHiBepcurTery YKpainum «KWiBCcbKM NOJTITeXHIYHMI IHCTHTYT
iMeni Iropsi Cikopcebkoro» Cepisa «XimMiuHa iHKeHepisi, €K0JIOTisI Ta pecypco30epeKeHHA». —
2019. — Ne 1(18). — C. 73-79.

IIposedenuii ananiz euxopucmanus 30i0HeHO20 YPAHY 6 AKOCMI 3AXUCHO20 Mamepiany
KOHmeliHepis 0/15 30epieanHs BUCOKOAKMUBHUX 8I0X0018. 3a c80iMU 3aXUCHUMU 81ACMUBOCTNAMU
8iH nepesepulye Bci 8i00MI mamepianu, wo 3aCmMOoCO8YIOMbC NPU 3aXUCmi 8i0 [OHIZYIOU020
BUNPOMIHIOBAHHA. B pamkax pobomu  npoawanizogaHo  MOMCIUBICIL — YOOCKOHALEHHS
Kowmeunepy, wo 3zacmocogyromoci Ha YAEC ona 36epicanns BAB, KT3B-0,2. Po3pobneni
Moleni ma npoeedeni po3PAXyHKU NPU MONCIUBOMY 000A8AHHI 30I0HEHO20 YPAHY 6 KOMNO3UM
OemoHy, a maKodHc pO3NAHYMO MONCIUBICIb SUKOPUCIAHHS, 3AMICMb CEUHYIO, Ce2MEeHmi8 3i
30I0HeH020 YpaHy 8 KOHMeUHepax 3 000ABAHHAM 000AMKOB020 3AXUCHO20 Wap) .

An analysis of the use of depleted uranium as a protective material for containers for the
storage of high-level waste. By its protective properties, it surpasses all known materials used in
protection against ionizing radiation. The article analyzes the possibility of improving the
container used at the ChNPP for the storage of HLW KTZV-0,2. Developed models and
calculations carried with the possible addition of depleted uranium to the composite of concrete,
as well as the possibility of using, instead of lead, segments of depleted uranium in containers
with the addition of an additional protective layer. Calculations have shown that the use of
depleted uranium in protective containers for HLW allows reducing the total number of
containers. That required for temporary storage of HLW in ChNPP repositories, which makes it
possible to optimize the scheme of radioactive waste management at ChNPP during the work on
the decommissioning and conversion of the Shelter object on an environmentally safe system.
The application of depleted uranium as an impurity to the concrete composite and the use of it as



an additional metal protection in containers KTZV-0,2, considered by us, showed that:there is a
decrease in the dose rate from 2 to 4 times, depending on the addition of the percentage to the
concrete composite; the efficiency of the protective properties of the use of uranium is increased
compared with lead in the application of depleted uranium in the form of metal plates. This
allows you to increase the activity of VAB in the container to 3.95E + 18 Bq, compared with
lead.

15. IBanenko O.l., IIa6xainT.O., OBepuenko T.A., 'apkymmna A.O., dosroaan C.J/.
OTtpumanHs ¢eppaTiB JyKHUX MeTaJIB Ta IX BAKOPHCTAHHS y Npouecax BOAOMIATOTOBKH
Ta BOAOOYMINEHHS / BicHUK HANiOHAJBLHOIO TEXHIYHOIO YHIBEepCHUTETY YKpaiHu
«KniBcbkn mnodgitexniyauii  iHcTHTYT iMeHi Irops Cikopebkoro» Cepis «Ximiuna
iHKeHepis, ekoJIoris Ta pecypco3depesxkeHHs». — 2018. — Ne 1. — C. 78-8S5.

Haseoeno nopieusanvny xapaxmepucmuxy sacmocysauts gpeppamie (VI) nyscnux memanie
AK OKUCHUKA POy 3A0PYOHIOIOUUX DEeHOBUH 6 Npoyecax 6000Ni020MO6KU Ma 60000UULEHHS.
Tlokazano 6acamogynxyionanvmi modcaueocmi 3acmocysanus heppamie (VI), wo eusnsisaiomocs
y axocmi  Oe3zinghexkmanma 1 koaeynauma. Buceimaeno nepcnexmuenicms  memooie
8000Ni020MOBKU MA 80000YUWEHHS 3 BUKOPUCMAHHAM 0AH020 peazeHmy. Po3ensinymo ocHo8Hi
Memoou OMpUMAanHs peppamis 05 ix cunmesy y NPOMUCI0BOMY MACUMAOI.

This paper highlights the promising methods of water treatment and water purification
using ferrates (VI) of alkali metals as an alternative to existing reagents in the processes of
water purification and water treatment. The publication also discusses the basic methods of
obtaining ferrates of alkaline and alkaline-earth metals. Ferrate technologies are more effective
and less harmful than existing traditional oxidation treatment methods such as chlorination,
chloramination and oxidation by permanganate; and can be compared to advanced
technologies, such as ozonation or oxidation with chlorine dioxide, that are more expensive and
dangerous or require special expertise to work. Oxidation with ferrate can change the surface
properties of suspended solids and organic pollutants, that facilitates their removal through
coagulation and sedimentation. The product of ferrates decomposition in the solution is iron
hydroxide in the form of colloidal aggregates with a highly developed surface, which adsorb
heavy metal ions, particles of suspended solids and organic residues, providing additional water
purification by coagulation of the pollutants. Ferrate, alone and in combination with additional
coagulants, can reduce the total amount of suspended solids, chemical oxygen demand,
biological oxygen demand and organic matters. Ferrate also oxidizes cyanides, sulfides, arsenic,
phenols, pharmaceuticals, pesticides, and destroys various viruses and bacteria. Significant
efficiency of ferrate is due to high oxidation potential and various functions. In acidic conditions,
the oxidation potential of ferrites is the strongest (E0 = +2,20 V) among all the oxidizers /
disinfectants used up-to-date to clean water and wastewater (in neutral conditions EO= +0,72
V). The achievement of high productivity with the use of smaller doses of the reagent should
attract attention of water industries, because, firstly, it will reduce chemicals cost, and secondly,
decrease the production of sludge and, ultimately, save operating costs. Regarding methods of
obtaining ferrates of alkali metals, there are three main groups: chemical oxidation of iron (II)
and (IlI) compounds in alkaline solutions; electrochemical oxidation of iron in alkaline
solutions, high temperature oxidation of iron and iron (IIl) compounds in solid form. Ferrates of
alkaline-earth metals are synthesized by the interaction of aqueous solutions of Na2FeO4 or
K2FeO4 with chlorides or hydroxides of calcium and barium. The issue of reduction of
producing costs of ferrates by using secondary iron-containing raw materials is still poorly
explored and requires more detailed research. Key words: ferrous (VI), water treatment, water
purification, oxidation, coagulation.



16. ®omenko A.O., Ospcsnkina B.O. J[locaimzkeHHsi CTPYKTypH Ta Temao(Qi3HYHUX
piaactuBocreil 3mmTux I[MOCC-BmicTHux IIY / BicHuk HauioHaabHOro TeXHIYHOIO
yHiBepcuTery Ykpainum "KwuiBcbkuilt mnouirtexHiunmi iHctuTyT', XiMiuyHa iHXKeHepis,
€K0JI0Tisl Ta pecypco30epe:xennsi, 2019. - Ne 1(18). - C. 97-101.

Oonum 3 nNepcnekKmuBHUX HAYKOBUX HANPAMKI@ € CMBOpeHHs 2IOPUOHUX Op2aHo-
HeopeauiuHux mamepianie. Lle 3nauno pozwuproe dianason racmusocmet, Ki He0OXIOHI 0
CYUACHUX MEXHON02IUHUX 6umMoe.B Oawiti pobomi cunme3o6ano 3uwiumi 2iOpUOHi Opeamo-
HeOpeaHiuHi cucmemu, 5AKi 8 HOOANLUIOMY MONCYMb OYMU SUKOPUCMAHHI Ol OMPUMAHHA
NPOMOHNPOBOOAYUX MeMOPAH B800He8UX O08U2YHI8. Memooom po3Cito8aHHA pEeHM2eHiBCbKO20
BUNPOMIHIOBAHHS V' BEIUKUX KYMAX mMa MemoOoM OugepeHyiino-CKanyouoi Kaiopumempii
(ACK) oOocniosceno cmpykmypy ompumanux mamepianie. Bcmawnoeneno, wo 3acanvha
amopguicms mouxoi cmpykmypu oocrioxcysanux I1Y 3ymosnena, sk 30amuicmio cymiudi
OJi20CUNICECKBIOKCAHI8 00 3MEHUIeHHS WIIbHOCMI NONIMepHOI mampuyi, max i He3HAYHOI
30amuicmio cymiui ITOCC 0o cmeopeHus Kpucmanie ma Kpucmaiimis.

One of the promising scientific directions is the creation of hybrid organo-inorganic
materials. This expands greatly the range of properties that are required for modern
technological requirements. In this work it were synthesized cross-linked hybrid organo-
inorganic systems, which can be further used to obtain proton-conducting membranes of
hydrogen engines.The method of X-rays scattering in large corners and the method of
differential scanning calorimetry (DSC) were used to study the structure of the obtained
materials. It was established that the general amorphism of the fine structure of the investigated
PU is due to the ability of the mixture of oligosilvesquioxanes to decrease the density of the
polymer matrix, and the insignificant ability of the mixture of POCs to create crystals and
crystallites.

17. Ocranenko A. A., Pymzeii ®@. Il., Mamkapa A. O. BniuB XiMiYHHX JAONMOMiKHHUX
Pe4YOBHH Ha Npouec 3HEeBOJAHEHHSI BOJIOKHHCTOI Macu i3 makynaarypu / MikHapoaHuii
HayKoBu# ;kypHaa "Iarepnayka'. — 2019. — Nel.

Hocniooiceno  enaue  XiMiuHUX OONOMIJICHUX pPEeYOBUH HA  WBUOKICb  3HEeB00HEeHHs.
MaxyaamypHoi macu

The influence of chemical auxiliaries on the rate of dewatering of the waste paper mass is
investigated

18. MoBuanwk O.M., Ocranenko A.A. BiiiuB BUOUJIEHOI XiMiKO-TepMOMeXaHIYHOI MacH HA
BjactuBocTi nanepy/ International independent scientific journal. —2019. — Ne6.- C.40-44

B cmammi nasedeno pezyromamu  00CHiONCeHHs  NAUSY  BUOLIEHOI  XIMIKO-
MepMOMEXAHIYHOT MacU 3 OepesunU OCUKU HA 8IACMUBOCMI nanepy.

The article presents the results of a study of the effect of bleached chemi-
thermomechanical pulp from aspen wood on paper properties.

19. Ostapenko A.A., Gomelya M.D., Movchaniuk O.M., Trembus L.V. Increasing a testliner
strength with chemical supporting materials / Voprosy Khimii i Khimicheskoi Tekhnologii,
2019.-Ne 6 - P. 96 — 108.

The simulation researches of the chemical interaction of amphoteric polymer resin with
sucrose having hydroxyl groups, similar to cellulose, have been carried out with the >C NMR



spectroscopy method in the present work. It is proved that as a result of the transformation of
azetidine groups of amphoteric polymer resin the covalent chemical bonds between resin
molecules and the hydroxyl groups of sucrose are formed. The mechanism of interaction of
amphoteric polymer resin with cellulose macromolecules has been confirmed. The influence of
amphoteric polymer resin consumption on the physical-mechanical parameters of a different
composition testliner has been investigated. It is determined that there is a significant increase in
the cardboard index of all studied compositions with an increase in the consumption of resin
from 1 to 4 kg/t. A further increase of the resin consumption does not practically change the
strength of the cardboard, and therefore it is economically impractical. It was found that a
greater efficiency of amphoteric polymer resin use is achieved by the growth in the composition
of a short-fiber fraction cardboard. It has been shown that the consumption of 4 kg/t of resin and
the consumption of 30% of short-fiber waste paper in the composition the burst resistance and
the destructive force during the compression of the ring, which are the main indicators of
mechanical strength of the cardboard, are increased by 23% and 18%, respectively. And this, in
turn, will reduce the cost of a testliner. The microscopic examination of samples of a different
composition testliner made without using and with the addition of amphoteric polymer resin has
been carried out. The formation of a dense structure of a cardboard in the case of resin use and
short-fiber waste paper is proved, which leads to the increase of a cardboard strength.

B Oawniii po6omi memodom > C AMP-cnexmpockonii nposedeni imimayiiini docniovcenns
XiMIUHOT 83aEMO0ii ampomepHoi noriMepHOi cMoau 3 YYKPO30H0, WO MA€E IOPOKCUNbHI PYNU,
nooibHi 00 yemono3Hux. /loeedero, wo 6 pesyromami mparchopmayii azemuouHosux epyn
ampomepHoi noaimMepHOi cMOIU YMBOPIOIOMbCA KOBANCHMHI XIMIYHI 36 SI3KU MIdNC MOJEKYIAMU
cmonu i 2IOpoKCUnbHUMU epynamu yykposu. Iliomeepodiceno mexamizm 63aemodii amgpomepHoi
HONIMEPHOI CMONU 3 MAKPOMONIEKYIAMU Yeniono3u. [locniodceno eniue sumpamu am@omeproi
noniMepHol cMoau HAa Qi3uKO-MeXaHiuHi NOKA3HUKU MeCmIautHepa pPi3HO020 KOMNOZUYIUHO2O
cknaoy. Busnaueno, wo 3i 30invuieHHaM eumpamu cmoau 6i0 I 0o 4 ke/m 8iobysaemucs
8i0UYymMHe 3POCMAHHA NOKA3HUKI@ KAPMOHY 6CIX 00CaioxceHux komnozuyit. Ilooanvue
30iNbUIEHHST GUMPAMU CMOTIU NPAKMUYHO He 3MIHIOE MIYHOCMI KAPMOHY, a MOMY € eKOHOMIYHO
Hedoyinonum. Bcmanosneno, wo Oinbwia  egexmusHicmvb — UKOpUCMAHHA — aAMEDOMEPHOT
NOJIMEPHOI CMONU 00CAAEMBCS 34 3POCMAHHA 8 KOMNO3UYIL KApPMOHY KOPOMKOBONOKHUCOL
@paxkyii. Iloxazano, wo 3a eumpamu cmoau 4 ke/m ma 3a euxopucmanusa 6 komnosuyii 30 %
KOPOMKOBOIOKHUCOI  MAKYAAMypu ORip NpoO0asuio8anHio i pyuHiene 3ycuiis nio uac
CMUCHEHHA KilbYs, WO € OCHOBHUMU HNOKAZHUKAMU MEXAHIYHOI MIYHOCMI KapmoHy,
30invuyromocss Ha 23 % i 18 % 6ionogiono. A ye, 8 cgow uepzy, 003601UMb 3MEHUUMU
cobieapmicmv mecmaatinepa. Ilposedeno Mikpockoniuni 00CHIONCeHHs 3pA3Kie mecmiainepa
PIi3HO20 KOMNO3UYIUHO20 CKIA0Y, WO BU20MOGIeHi Oe3 GUKOPUCMAHHA MAd 3 000A8AHHAM
amgomepnoi nonimeproi cmonu. JJosedeno ymeopeHnus Oiibl WilbHOI CIMPYKMYPU KAPMOHY Y
BUNAOKY BUKOPUCMAHHA CMOIU | KOPOMKOBOJOKHUCMOI MAKy1amypu, wo i npuzeooums 00
3DOCMAHHA MIYHOCMI KAPMOHY.

20. XoxorBa A. II. CopOouusi Meau U HukeJs (PocHOpPUWIHPOBAHHBIMU COpPOEHTAMM B
cratudeckux ycjaoBusax / A. II. XoxorBa, K. C. Macasuka // Bectrhuxk HTY «XIIN»,
Cepusi: HoBble pemennsi B COBpeMeHHbIX TexHoJiorusix. —2019. — Ne § (1330). — C. 169-174.

Hcnonv306anue dpesechvix 0mxo008 1eCHOU NPOMbBIUULIEHHOCU 8 KAYecmee UCHOYHUKA
Coipbsl 071 NPOU3BOOCMBA O0CULEBLIX Y2NePOOUCIIbIX AOCOPOEHMO8 ABNAEMCA NepCneKMueHOU
cmpamezuetl, KOMopas MOdiCen NOMOYb peuums U npooiemy Ymuiuzayuu omxooos. Mzeecmno,
Ymo Hanuyue NOBEPXHOCMHLIX QYHKYUOHANLHBIX SPYNA YCUIUBAEN CNOCOOHOCMb VenepOOHbIX
copbenmog adcopouposams UOHbL MEMANN08 U3 BOOHbIX pacmeopos. Moouguxayus yenepoonsix
copbenmog coeduHenuamu gocgopa npusooum K NOAGNEHUIO KUCIOMHBIX CE0UCME U
NOBbIUEHUIO COPOYUOHHBIX CBOUCME NO OMHOWEHUIO K MANCENbIX Memanios. M3 cOCHO8bIX



OnunoK nymem mepmoxumuyeckoi oopabomxu npu 170 °C ¢ npedsapumenvHoli nponumkou
pacmeopamiu. akmueamopa KapooHuzayuu opmogochama ammoHust paziuyHblX KOHYEHmpayul
6 mpucymcmeuu kKapoamuoa u 6e3 Heeo noxyyeH psod Gocghopunuposannvlx copbeHmos u
UCCNE008AHbL UX COPOYUOHHBIE CBOUCMBA NO OMHOWEHUI0 K UOHAM Hukeis u meou. Ilpu
UCXOOHBIX KOHYEHMPAYUsIX NiZ* 100 me/on’ u Cu?* 165 me/or’, naubonee nuskue ocmamounvie
KOHYEHMPAayuu Memanios — HeCKOIbKO Me/OM’ — 0oCmueanucs npu ucnoib308anuu copoenmos,
HONYUYEHHBIX PoChopuIUposanuem 6 NPUCYMCmeuu Kapoamuoa npu OmHOCUMeNbHO HebOIbULOU
onumenvrocmu mepmooopabomru. Copoyus conposodicoanace cHudxcenuem pH ¢ 5,38 oo 3,5-
4,9 onn Ni‘* u ¢ 5,12 0o 3,05-3,82 ona Cu’". Ilpu uzeneuenuu Cu’" moodenvhuie pacmeopul
nookucnsnucy 6onee samemno, wem npu copyuu Ni**, umo moxcem 6 onpedenennoii cmenenu
ceudemenbcmeogams 00  USMEHeHUu  OanaHca — MexamusmMos — uxkcayuu - Memanios
NOBEPXHOCHBIMU SPYANAMU COPOEHMO8 — KAMUOHHbIL 00MeH u Komniekcoobpaszosanue. Ilo
U3MeHeHUI0 KOHYeHmpayuu memannos u pH ovina éviuuciena 001 meou u HuUKess, usgiekaemas
U3 pacmeopos no mexanusmy uonHo2o oomena. Ona ovina naumenvuei — 0,07% — npu copoyuu
Ni'* u nauborvweri — 25% — npu copoyuu Cu’t, g03pacmana npu yeeauyeHuu coO0epIHCaHuUs
(NH,);PO4 6 nponumounom pacmeope u Npu yeeiudeHuu OAumerbHOCMu KapOOHU3ayuu.
Ouesudno, credcmeuem OnUMeENbHOU MePMO0Opabomku sAensiemcs Oonee 2nyboKoe OKUcIeHue
JIUCHOYEILIIONIO3HO20 MAMEPUANA U PA3pyuleHue Yacmu aKmueHbIX COPOYUOHHBIX YEHMPOs,
Komopbvle (QUKCUPYIOmM UOHbL MANCENbIX MEmallos8 No Mexanusmy Xeiamoobdpazosanus. B
COBOKYNHOCMU 0064 npoyecca NpusooUIU K POCMy NOBEPXHOCMHOU  KOHYEHMpayuu
KapOOKCUTbHBIX KAMUOHOOOMEHHBIX 2PYNN.

Pollution by heavy metal ions are one of the main anthropogenic threat to the nature as
they do not decay, are stable in the environment and can accumulate along food chains. Not-
sufficiently treated industrial waste waters are the primary source of such pollution. Application
of wood waste from forestry industry as a source of raw material for production of cheap
carbonaceous adsorbents is a promising strategy, that can help to solve also the waste utilization
problem. It is known that the presence of surface functional groups enforces the capability of
carbon sorbents to adsorb metal ions from aqueous solutions. The modification of carbon
sorbents with phosphorus compounds leads to the creation of acidic properties and increase of
sorption properties to heavy metals. Heteroatoms of phosphorus can be introduced into the
carbon structure by modification of hydrocarbon raw material both before carbonization and
into ready carbon adsorbent. A series of phosphorylated sorbents was obtained from pine
sawdust by thermochemical treatment at 170 ° C with preliminary impregnation by ammonium
orthophosphate (carbonization activator) solutions of various concentrations in the presence of
urea and without it. Their sorption properties with respect to nickel and copper ions were
studied. The lowest residual concentrations of metals at the level of few mg/l were achieved
using sorbents obtained by phosphorylation in the presence of urea with a relatively short
duration of heat treatment. Sorption was accompanied by a decrease in pH. With Cu’", model
solutions were more acidified than in case of Ni’ " sorption, which may to some extent indicate a
change in the balance of metal fixation mechanisms by surface groups of sorbents — cation
exchange and complexation. The change of protons and metal ions concentration was used to
calculate the proportion of copper and nickel, extracted from solutions by the cation exchange
mechanism. It was the smallest - 0.07% - for Ni** and reached 25% during the sorption of
Cu’*and increased more in the case of sorbents with a long carbonation time. Obviously, the
result of long-term heat treatment is a deeper oxidation of lignocellulosic material and the
destruction of part of the active sorption centers, which fix heavy metal ions by the chelation
mechanism. Together, both processes led to an increase in the surface concentration of carboxyl
cation-exchange groups.



21. XoxorBa A. II. U3BIe4eHHEe HOHOB TSKeJIBbIX METAJIOB U3 BOAbI (pochopuInpoBaHHBIM
YIJIEPOJAHBIM COPOEHTOM HA OCHOBE NMPHUPOJHOrO ChIPbs // XMMHUA U TEXHOJOTUS BOJAbI. —
2019. —T1.41. — Ne 4. — C. 242-247.

Ilymem kapbonuzayuu cocHogvix onunok, nponumatnuvlx (NHy)3;PO4 unu cmecwro
(NH,);PO, + CO(NH>),, nonyuen pocghopunuposanuwiii copoenm, npossiaiowuii NOGbIULEHHY IO
cenexmusnocmy  copoyuu Cu’" uz 600mbix cped 6 npucymemeuu uséwimka Ca’'. Ilpu
yeenuvenuu konyenmpayuu Ca’ do 12/0M° kosdduyuenm pazdenenus na copbenme,
Gocgopunuposannom 6 npucymcmeuu xapoamuoa, eospacman u oocmuean 19,6, umo 6 mpu
pasa evlue, uem 8 ciayuae copoeHma, noiyyeHHom bOe3 kapbamuda. Yoenvnas copOYUuoHHAs
emxocmb no Cu’" makoice Gvina eviwe na ~2 mMe/z He 3a8UCUMO Om POHOBOL KOHYEHMPAYULU
Ca’", oonako ona crusicanacs ¢ pocmom codepocanusn nociednezo. Ilposedenvi Hamyphbie
ucnbimanus noiyuennozo copbenma no usenewenuro Nii© u Zn’t ma cmaduu doowucmiu
CMOYHBIX 800 2ANbBAHUYECKO20 NPOU3BOOCIEA Neped COPOCOM.

A phosphorylated sorbent with increased selectivity to Cu’" ions sorption from aqueous
media in the presence of an excess of Ca’" ions was obtained by carbonization of pine sawdust,
impregnated with (NHy);PO, solution or a mixture of (NH4);PO4 + CO(NH,); as carbonization
activators. With an increase of Ca’ concentration to 1 g/dm’, the separation coefficient on a
sorbent phosphorylated in the presence of urea increased to 19.6, which is three times higher
than in the case of a sorbent obtained without carbamide during phosphorylation. The specific
sorption capacity for Cu’" was also higher by ~2 mg/g, regardless of the background
concentration of Ca’’, but it decreased with increasing content of the latter. Field tests of the
obtained sorbent on extraction of Ni*™ and Zn’" at the post-treatment stage of waste water from
the galvanic division before discharge were carried out.

22. Sokolovska N.V., Trembus L.V., Halysh V.V., Nosachova J. V., Overchenko T. A. Low-
temperature method for manufacturing of cellulose from wheat straw // Bonpocbsl xumun u
XHMHYECKOH TexHoJoruu. - 2019. - Ne 1. - C. 116-122.

It is necessary to reduce the negative impact of the pulp and paper industry on the
environment and to expand the raw material base. This problem can be solved by the
development of new environmentally friendly methods of the production of pulp and cellulose
from wastes of agriculture to fabricate different types of cardboard and paper products. This
work is devoted to the investigation of the effect of reagents consumption, catalysts application
and duration of delignification in a medium of acetic and formic acids on the quality indices of
straw cellulose. Pulp of high quality was obtained with the yield in the range of 51.7 to 63.1%
and with the content of residual lignin of 5.2 to 12.9%. The indices of selectivity of lignin
removal during organosolv delignification of wheat straw stems were calculated. The positive
influence of Na2WO04 -2H20, MoWO4 -2H20 and TiO2 on the delignification of non-wood
material with the use of a mixture of organic acids was shown. The physical-mechanical indices
of organosolv straw cellulose were determined; they are not inferior to kraft cellulose which
indicates the possibility of the use of organosolv straw cellulose in the production of paper and
cardboard.

23. CoxogoBcbka H.B., Konoromumk A.B., Tpem0yc LB. Hu3bkoremneparypHa
AejirHigikanisi MIIEHNYHOI COJIOMH NMEPOKCHIOM BOJHIO B CepeJOBHUIN OLTOBOI KHCJIOTH
/l Moaoauii Buenmid. - 2019. - Ne 1(2). - C. 282-286.

Hocniooxceno Haykoso oOIPYHMOBAHUL CHOCIO 00EPHCAHHA YeMtNI03U I3 NUEHUYHOT
CONOMU NEPOKCUOOM BOOHIO 8 CepedOosUlfi oymosoi KUCIOmMU, AKUU 3ab6e3nedye OmpumanHs
B0JIOKHUCMO20 HANIBHAOPUKAMY 3 BUCOKUMU NOKAZHUKAMU AKOCMI: 8Uux000M 8i0 55 0o 88% ma



BMICMOM 3aMUUK08020 NieHiHY 6i0 2,3 0o 18,3% 6i0 macu abc. cyx. cuposunu. Jocnioxceno
BNIUE MeMnepamypu ma mpueaiocmi npoyecy OKUCHOI OenieHipikayii Ha NOKA3HUKU AKOCMI
conom ’sanoi yenonosu. Pospaxoeano mamemamuuni 3an1edicHocmi OKUCHO-OP2AHOCONbEEHIMHO20
BAPIHHA NUWEHUYHOI CONOMU, SKI 00380J510Mb NPOCHIOKY8AMU MA GUSBHUMU 3AKOHOMIDHOCMI
3MIHU Q0CTIOANCYBAHUX BIACMUBOCHEU OMPUMAHOL YeNtoN03U 8 3ANeHCHOCMI 6i0 3HAYEeHb, 5K
0y0yms HAO0aHi 6XIOHUM hakmopam.

24. Trus L., Radovenchyk 1., Halysh V., Skiba M., Vasylenko I., Vorobyova V., Hlushko O.,
Sirenko L. Innovative approach in creation of integrated technology of desalination of
mineralized water / Journal of Ecological Engineering, 2019. - Ne20 (8). — P. 107-113.

In this study, the optimum parameters of membrane desalinization of model solutions were
determined and the required efficiency was achieved. Methods for stabilizing treatment of water
before barometric desalination were developed to improve the efficiency of membranes. Methods
of reagent processing of concentrates after barometric water were proposed to create a low-
waste technologies for demineralization of water. It was shown that the precipitate can be used
as an additive for cements and a sulfate activator for slag-portland cement.

25. Trembus 1.V., Sokolovska N.V., Halysh V.V., Nosachova J.V., Overchenko T.A. Low-
temperature method for manufacturing of cellulose from wheat straw / Voprosy Khimii i
Khimicheskoi Tekhnologii, - 2019. - Ne 1. — P. 116-122

1t is necessary to reduce the negative impact of the pulp and paper industry on the environment
and to expand the raw material base. This problem can be solved by the development of new
environmentally friendly methods of the production of pulp and cellulose from wastes of
agriculture to fabricate different types of cardboard and paper products. This work is devoted to
the investigation of the effect of reagents consumption, catalysts application and duration of
delignification in a medium of acetic and formic acids on the quality indices of straw cellulose.
Pulp of high quality was obtained with the yield in the range of 51.7 to 63.1% and with the
content of residual lignin of 5.2 to 12.9%. The indices of selectivity of lignin removal during
organosolv delignification of wheat straw stems were calculated. The positive influence of
Na, WO, 2H,0, MoWO, 2H,0 and TiO; on the delignification of non-wood material with the use
of a mixture of organic acids was shown. The physical-mechanical indices of organosolv straw
cellulose were determined; they are not inferior to kraft cellulose which indicates the possibility
of the use of organosolv straw cellulose in the production of paper and cardboard.

26. Trembus 1., Halysh V. Wheat straw solvolysis delignification / Journal of Chemical
Technology and Metallurgy, 2019. - Ne54(5). — P. 986-992.

In this study, wheat straw was investigated in order to evaluate it as raw material for pulp
production with the application of solvolysis methods of delignification. Experiments were
carried out to investigate the effect of pulping parameters on the properties of pulp. The aqueous
solutions of acetic acid, solution of acetic acid, ethyl acetate and water in equal parts and water-
ethanol solution of ammonia and sulfur dioxide were used as cooking liquors. Pulp was
prepared at various temperatures and time according to a 22 full-factorial design. The
experimental-statistical models for wheat straw pulping were obtained and optimal conditions of
the process using Harrington's desirability function were determined. The obtained results show
that the pulping conditions impact on yield, residual lignin content and strength properties of
pulp. Comparing the results obtained, it can be concluded that the delignification of wheat straw
with water-ethanol solution of ammonia and sulfur dioxide presents better results of strength
properties. The application of the proposed technology enables obtaining pulp from wheat straw
which can be used in paper production as an alternative to wood pulp.



27. Halysh V., Sevastyanova O., de Carvalho D.M., Riazanova A.V., Lindstrom M.E.,
Gomelya M. Effect of oxidative treatment on composition and properties of sorbents
prepared from sugarcane residues / Industrial Crops and Products, - 2019. - Ne139. — P.
111566.

Efficient sorbents for the removal of cationic dye were prepared from sugarcane bagasse (stalk)
and straw (leaves) by oxidative pre-treatment with hydrogen peroxide (H>0) in acetic acid. The
effects of variables, such as concentration of H,O,, temperature and time on the properties of the
fiber sorbents obtained were studied according to a 23 full-factorial design. For comparison, an
oxidative treatment of sugarcane biomass with glacial acetic acid was also used. The yields of
the materials obtained and their chemical composition were characterized and compared.
Fourier transform infrared spectroscopy, field-emission scanning electron microscopy and
benzene vapor adsorption were used to investigate the structural properties and morphology of
the initial materials and sorbents. The sorption of methylene blue dye was used to assess the
efficiency of dye removal by the sorbents. The pre-treatment conditions significantly affected the
sorbent yield, their chemical composition (contents of cellulose, lignin and ash) as well as their
sorption properties. The cellulosic sorbent (C-sorbent) from sugarcane bagasse obtained by pre-
treatment with H2O2 in acetic acid and the lignocellulosic sorbent (LC-sorbent) from sugarcane
straw obtained by pre-treatment with glacial acetic acid, had the highest sorption capacity for
the methylene blue dye. For both types of sorbents, the sorption capacity increased with
chemical pretreatment as a result of an increase in pore volume

28. Panov Ye. Estimation of the effect of temperature, the concentration of oxygen and
catalysts on the oxidation of the thermoanthracite carbon material / Ye. Panov, N.
Gomelia, O. Ivanenko, A. Vahin, S. Leleka // Eastern-European Journal of Enterprise
Technologies. — 2019. — Ne 2/6 (98). — P. 43-50.

Posensanymo eniue memnepamypu, Konyenmpayii KUCHIO ma GUmMpamu 2a30N08impaHoi
cymiwi Ha egeKmuHiCmb  OKUCIEHHA MepMOAHMPAYUMHO20 8Y21eye8020  3ePHUCINO020
mamepiany 3 YMEOPEHHAM MOHOOKCUOY ma OiOKCUudy 8yzneyro. 3Mo0enbosana YCmaHosKa
nepeobayana HacpieaHHs 6 mepmoKamepi 3pasKy 6y2leyesoco Mamepiany npu noCmiiHOMy
NPONYCKAHHI Yepe3 30HY HASPIBAHHA 2A30NOGIMPAHOI CYMIiWwli, OMPUMAHOI NPU pPe2ynro8aHHi
nooaui nogimps ma gyenexuciozo 2azy. Temnepamypuuii dianazon cmanosus 20—850 °C.

Bcmanoeneno, wo nomimue oKucieHHs 6y2neyesoco mamepiany 6 mepmokamepi npu
NPOOYBAHHI  2A30N0BIMPAHUX cymiwell 13 emicmom KucHio 8—21 % nouunaemoca npu
memnepamypax euwux 500 °C, a 3uaumi Komyenmpayii MOHOOKCUOY Gyeleylo YmeopioombCsl
npu memnepamypax 600-800 °C. Buszuaueno, wo 3a konyemmpayii xucuio 14 % emicm
MOHOOKCUOY KAPOOHY Y OUMOBUX 2A3aX MIHIMATbHULL V 8UOPAHOMY OIanasoHi KoHyewmpayii
KucHio 8—21 %.

Ilokazano, wo npu GUKOPUCMAHHI 2A3080i CYMIWL, HACUYEHOI BOOAHUMU RNAPAMU,
eghekmusHicms O0OKUCTIEHHS. MOHOOKCUOY KapOowny 3pocmae npu memnepamypax 650-850 °C,
npome npu BUKOPUCMAHHI MAP2AHYe8020 KAMAi3amopy KamaniimuyHoi Oii napie 8o0u He
CnoCmepicacmucsi.

3anpononosano GUKOPUCMAHHA MAP2AHYEB020 KAMANI3Amopa, HAHECeH020 ) Uil
MIKPOKpUCMANI8 HA NOBEPXHIO 8Y2leyedo20 mamepiany, wo 3ade3neuye cymmeee 3HUNCEHHS
konyenmpayiti CO npu memnepamypax 500—850 °C. Hedonikom npoyecy € 30iibuienHs empam
gyaneyesozo mamepiany 6 1,6—2,0 pasu 3a paxynox npuckopenHs npoyecie OKUCIeHHs Y2l 00
CO ma CO,.

Ilpeocmasneno  mModCIUBICMb ~ CMBOPEHHS  BUSHAYEHUX  YMO8 Ol NPOBEOeHHs
MEXHONI02IYH020  Npoyecy  OKUCNIeHHA — MEPMOAHMPAYUMHO20  8Y2/leye6020  3EPHUCINO20
mamepiany Ha NIONPUEMCMBAX O/ 3a0e3NeUeHHsT 3HUNCEHHST 8MICY MOHOOKCUOY KAPOOHY 8



NPOOYKMAx OKUCTEHHL.

The effect of temperature, oxygen concentration and gas-air mixture flow rate on the
oxidation efficiency of thermoanthracite carbon granular material with the formation of carbon
monoxide and dioxide is considered. The modeled installation implies heating of the carbon
material sample in a heat chamber with constant passing of the gas-air mixture obtained by
adjusting the supply of air and carbon dioxide through the heating zone. The temperature range
was 20-850 °C.

1t is found that noticeable oxidation of carbon material in a heat chamber during purging
of gas-air mixtures with an oxygen content of 8—21 % begins at temperatures above 500 °C, and
significant concentrations of carbon monoxide are formed at temperatures of 600-800 °C. It is
determined that, at an oxygen concentration of 14 %, the content of carbon monoxide in flue
gases is minimal in the chosen range of oxygen concentrations of 8—21 %.

It is shown that the use of the gas mixture saturated with water vapor increases the
efficiency of carbon monoxide reoxidation at temperatures of 650-850 °C, but when using the
manganese catalyst, the catalytic effect of water vapor is not observed.

The use of the manganese catalyst applied as microcrystals on the carbon material surface
is proposed, which provides a significant reduction of CO concentrations at temperatures of
500-850 °C. The disadvantage of the process is a 1.6-2.0 times increase in carbon material
losses due to the acceleration of coal oxidation to CO and CO..

The possibility to create certain conditions for the technological process of oxidation of
thermoanthracite carbon granular material at enterprises to provide a reduction of the carbon
monoxide content in oxidation products is presented.

29. I'omeas M./, I'mymko O.B., Puxxyk O.M. Ouninka egeKTHBHOCTI eJeKTPOXiMiYHOL
nepepoOKu pereHepamiiHMX PO3YHUHIB, 0 MICTATHL I0OHM Ba:kkux MerajiB / HaykoBuii
30ipuuk "Bichuk HamioHanbHOoro TtexHiuHoro ysiBepcurery Ykpainnm '"KuiBchbkuii
noJitexHiyHuil iHcTUTYT iMeHi Iropst Cikopebkoro",Cepis " XimiuHa iHKeHepisi, ekoJiorist
Ta pecypco3depexenns'’, 2019. - Ne 1(18). - C. 58-63.

36inbuiennss aHMpPONO2EHHO20 HABAHMANCEHHA HA HABKOIUUIHE cepedosuwye, 30Kpemd,
3a0pyOHeHHsT BOOHUX 00'ckmie CMIYHUMU 800aMU, WO MICMAMb [OHU BANCKUX Memanis,
3YMOBNIOE  AKMUBHULU NOWYK OYUWEHHS CMIYHUX 600 6i0 HeDe3NeyHux KauyepoceHie ma
MOKCUKAHMIB. AKMYanoHUM € BUKOPUCMAHHA IOHHO20 OOMIHY 6 Npoyecax OYUCMKU BOOU.
Ilpoyecu nepepobku pezenepayitinux pO3YUHIE MAIOMb GANCIUBE 3HAYEHHS NPU CHMBOPEHHI
3AMKHYMuUX Yukiuie eodoxopucmysanns. Ilpedcmaseneni pezynomamu — O0OCNHIONHCEHb  NO
eeKMpPOXIMIUHIll nepepobyi KUCIUX peceHepayiliHux pO34UHI8, WO MICMAMb [OHU YUHKY md
Hixemo. Iloxazano, wo euxopucmanHs OB0XKAMEPHO20 eleKMponizepa 003801UN0 eDeKmuUsHO
sunyyamu [OHU YUHKY mMa HIKeo 3 CIPYAHOKUCIUX PpeceHepayitiHux po3uuHie ma
KOHYEeHmpysamu Cipuany KUCI0my 8 AHOOHIU Kamepi. J{OCniodceHo 3anedcHicms 8uxooy 3da
CMPYMOM  BAJICKUX Memanié 6i0 KOHYeHmpayii Cipyanoi Kuciomu 6 Kamonimi ma uacy
enrekmponizy. Bcmanosneno, wo makcumanvcHuti 6uxio HiKenlr0 ma YUHKY 3a  CMPYMOM
00CA2A€EMbCA NPU SHUNCEHHT KUCTIOMHOCMI 8 Kamoaimi 00 3Hauerb ~50 me-exe/om’ . ITokazano,
Wo Buxio HiKello ma YUHKY 3a CMPYMOM MAJN0 3aledcums 8i0 NoYyamro8oi KOHYeHmpayii
cipuanoi Kuciomu y 6uxionomy posuuni. IIpeocmasneni pesynvmamu no KOHYEHMPYBAHHIO
CIpYUaHOT KUCI0mu 8 3aNedHCHOCMI 8i0 Yacy enekmponizy, 8UXiOHOI KOHyeHmpayii Kuciomu ma
BADICKUX MEMAié 6 KamoJimi.

An increase in the anthropogenic load on the environment, in particular, the pollution of
water bodies by sewage containing heavy metal ions, leads to an active search for sewage
treatment from hazardous carcinogens and toxicants. The use of ion exchange in the process of
water purification is relevant. The processes of regeneration solutions processing are important



for the creation of closed cycles of water use. The results of studies on the electrochemical
processing of acidic regeneration solutions containing zinc and nickel ions are presented. It was
shown that the use of a two-chamber electrolyzer effectively removed zinc and nickel ions from
sulfuric acid regeneration solutions and concentrated sulfuric acid in the anode chamber. The
dependence of the current output of heavy metals on the concentration of sulfuric acid in the
cathode space and on the time of electrolysis was studied. It is established that the maximum
output of nickel and zinc by current is achieved by decreasing the acidity in the cathode space to
values ~ 50 mg-ekv / dm’. It is shown that the yield of nickel and zinc by current does not depend
very much on the initial concentration of sulfuric acid in the initial solution. The results on the
concentration of sulfuric acid are presented, depending on the time of electrolysis, the initial
concentration of acid and heavy metals in the cathode space.

30. T'omens M./JA., I'mymxkxo O.B., Byruenko JI.I. Enextpoximiuna mepepo0ka KuCJIHX
pereHepaniiHuX PpPO3YHMHIB, M0 MiCTATH i0OHM Baxkux MertadiB / XX MikHapoaHuii
KkoHrpec ta Texniuna sucraska "ETEBK-2019". 36ipka nonosineii, 2019. - C. 249-254.

Jlocniooiceno npoyecu enexmpoximMiuHo20 SUIYHEeHHS [0HI8 KAOMil0, YUHKY mMa HIKelo 3
CIPUYAHOKUCIUX pe2eHepayiiHuX PO3UUHIE .

The processes of electrochemical extraction of cadmium ions, zinc and nickel from sulfuric
acid regeneration solutions are investigated.

31. T'omeass M.J., Tpyc I.M., I'nymko O.B. Ouncrka BoaM Bil iOHIB BaKKMX MeTAaJiB
BiICTOIOBaHHAM, HAHOQINIbTPYBaHHAM Ta duiotauico / Bueni 3anuckm TaspiiicbKoro
HaliOHAJBLHOIO YHiBepcuTeTy iMeHi B.1. Bepnaacekoro, 2019. - Tom30(69). - Ne 2. - C. 204-
213.

B pobomi npedcmasneni pezyiomamu 00CrioxiceHHs npoyecie copoyilino2o o4uyeHHs 800U
8i0 10HI@ MIOi NpU BUKOPUCMAHHI CUHME308aH020 MazHemumy i3 conxeti 3aniza (II) ma 3aniza
(I1l). B npoyeci cunme3sy macnemumy cniggionoutenns ionis 3aniza (Il) oo 3aniza (I1l) 6ynu 1:2;
1:1 ma 2:1. Kpim mozo, 6 npoyeci cunme3sy y peakyitiny cymius 000asanu moou@ikyoui 0ooasxku
— cynbghio Hampiio, eyanioin, miocemikapbazuo ma mioxapoamio. bynro noxazarno, wo copoyiina
EMHICMb Ma2Hemumy no i0Hax Mioi 3p0cmae i3 NiOBUUEHHAM 8MICIY Yy MacHemumi i0Hi6 3a1i3a
(1l). Ilpu yvomy moougikyoui 0obasxku 3abe3neyyrOmv RIOBUWEHHS COPOYIUHOI eMHOCTMI
MazHemumy no ioHax mioi. Kpawi pezyromamu ompumaro npu 6UKOPUCMAHHI CYIb@idy
Hampiio.

The paper presents the results of a study of the sorption processes of water purification from
copper ions using synthesized magnetite from iron (II) and iron (Ill) salts. In the process of
magnetite synthesis, the ratio of iron (Il) ions to iron (IIl) ions was 1: 2; 1: 1 and 2: 1. In
addition, in the course of the synthesis, modifying additives — sodium sulfide, guanidine,
thiosemicarbazide, and thiocarbamide — were added to the reaction mixture. It was shown that
the sorption capacity of magnetite for copper ions increases with an increase in the content of
iron (Il) ions in magnetite. In this case, modifying additives provide an increase in the sorption
capacity of magnetite for copper ions. Best results are obtained using sodium sulfide.

32. Tomeas M.J., Kpucenko T.B. OcBitTieHHsI Ta 3He0apBJIeHHS BOAM 32 J0NOMOIOI)
peareHTiB, CHHTE€30BaHMX 3 BIAXOAiB I/IMHO3eMHUX 3aBo/iB / 30ipka nonosinei: «KkETEBK-
2019», 10-14 yepBHsa 2019. — YopHomopchk, 2019. — C. 139-144.

Poboma npucesuena nepesipyi eghekmugnicmi Koa2ynsiHmis, wo Oyiu ompumati 3 8i0xo0ie
ANIIOMIHIEBUX BUPOOHUYMS, 00 CKIAOY WLIAMY SAKUX 6X005Mb CNOLYKU AIOMIHIIO | 3ani3a, 0i€ Ha
HUX cipuyanoi ma conauoi Kuciom. JocniodxceHo npoyecu oceimienHs ma 3HeOapeleHHs 600U



CUHME308AHUMU  KOARYIAHMAMU HA NPUKIAAOI MOOENbHUX PO3UYUHIE OEHMOHImY ma 2yMamy
HAmpito 8 3a1eAHCHOCMI 80 003U KOAZYIAHMY NPU IOCMOIOB8AHHI Ma (itbmpyeanHi.

The main purpose of the article was to test the effectiveness of coagulants derived from
aluminum wastes, which include sludge containing aluminum and iron compounds, their effect
on sulfuric and hydrochloric acids. The processes of the illumination and discoloration of water
by synthesized coagulants on the example of model solutions of bentonite and sodium humate,
depending on the dose of coagulant in the course of settling and filtering, were studied.

33. T'omeas M.JA., Kpucenko T.B., beao [.B. OunimieHHss BoAM KoOaryJsiHTaMHu,
OTPUMAHUMM 3 BiIXoAiB ajwMiHieBUX BUPOOHUUTB / Bichuk HamioHajbHOro TexHiyHoOro
yHiBepcuTery Ykpainm « KuiBcbkuii moJiitexHiynmii iHcTutyT iMeni Iropsi Cikopcbkoro»,
Cepisa «XimiuHa iHKeHepisl, eKoJIoris Ta pecypco3depe:xenHs», 2019. — Ne 1 (18). — C. 63—
69.

B oaniu pobomi oocniodiceno npoyecu oceimieHHs ma 3HeOAPEIeHHS BOOHUX CYCHeH3ill
CUHME308AHUMU 3 BIOX00I8 ANIOMIHIEGUX BUPOOHUYME KOAYIAHMAMU OIEH0 HA HUX KUCIOM.
Ilposedena oyinka eghekmusHocmi KOASYIAHMIE 8 3ANeHCHOCMI GI0 003U KOAZYJIAHMY Hpu
siocmorsanHi ma Qinempysauni. byno nopieuano egekmusHicmes CUHME308AHUX DeaceHmis 3
8I0OMUMU.

In this paper, the processes of cleaning and discoloration of aqueous suspensions synthesized
from aluminum wastes by coagulants by the action of acids on them are investigated. The
efficiency of coagulants depending on the coagulant dose during settling and filtration was
evaluated. The efficiency of the synthesized reagents with the known ones was compared.

34. Tpyc H.H. Ouncrka munepasuzoBanHix Box / H.H. Tpyc, A.FO.Daeitmep,
H.[A.I'omeas / Bonooyuctka. Bogonoaroroska. Bonocnaoxenne. — 2018. — Ne7 . — C. 4-8.

Bcnedocmeue copoca 02pomHo20 KOIUYeCmEa MUHEPAIUZ08AHHBIX 800 8 NOBEPXHOCMHbIE U
noozemuvie 6000eMbl NPOUCXOOUN  3ACPAZHEHUS] NPUPOOHBIX BOOHBIX UCMOYHUKOS, UYMO
npuUBoOUm K deuyumy KauecmseHHoU 600l 05l ObIMOBLIX U NPOMBIUULEHHBIX HYXCO. [loamomy
npobiema OemMuHepaiu3ayuu 800bl NpU ee OYUCMKe Om CYAbhamos u yMsAcueHuu A6I1emcs
oueHnb akmyanibHou. B pabome onpedeneno enuanue pacxooa u coomuouieHue uzgecmu u 5/6
I'OXA na cmenenv uzeneuenus uz 600vl Cyibphamos u d¢hhexmueHocms ymsacueHus 600bl Npu
OONYCMUMbIX ~KOHYEHMpayuax Xxaopuooe 6 eooe. Ilonyuennvie ocadku moeym Obimb
UCNONB308AHbL NPU NPOUBOOCNBE CMPOUMETbHBIX MAMEPUANos, YmMo HNO3607s1em co30amby
MAn00mxo0Hble MeXHOI0UU.

35. Vorobyova, V., Chygyrynets’, O., Skiba, M., Trus, 1., Frolenkova, S. Grape pomace
extract as green vapor phase corrosion inhibitor // Chemistry and Chemical Technology. —
2018. - 12(3). — P. 410-418.

Hocniooceno eghexm eanvmyeanHs eKcmpakmy GUHOZPAOHUX KOKMeUNi6 HA paHHiu cmaoii
KOpo3ii cmani nio adcopbo8aHuUMu MOHKUMU wapamu erekmponimy. Lle Oocnioxcenus 0yno
nPo6edeHO 0/ BUABNIEHHS KOMNOHEHMI8, NPUCYIMHIX Y eKCIMPaKmi 6UHO2paody 2-nponanono8ozo
sunozpady 3a oonomoeoro aunanizy GC-MS. I['pagivempuuna, enekmpoximiuna imMneoaHcHa
CHEeKmpOCKONis, NOMEHYIOOUHAMIYHA ROAAPUZAYIS, CKAHYIOUA eNleKMPOHHA MIKPOCKONis ma
memoou FTIR 6yau eukopucmari 011 00CHiOxceHHs iHeibimopie Kkoposii. [lonsapuzayitini
BUMIDIOBAHHS NOKA3AAU, WO Yi 3eleHi I[Heibimopu Oisnu yepe3 iH2I0Y8AHHS 3MIUAHO2O
muny. /locniooscenna SEM 3aceiouunu ymeopenus 3axXucHoi niiéku Hao Memanesor no8epxHeio,



mooi sik FTIR, niompumyeanutl MOIEKYIAPHUM MOOETO8AHHAM, 00818, WO yell 3aXUCHULl egheKkm
0y8 cnpuuuHenull anvoecioamu, 30Kkpema 2-geninayemanvoecioom ma 3,7-oumemunoxma-2,6-
OieHanom.

The inhibition effect of the grape pomace extract during the early stage of steel corrosion
under adsorbed thin electrolyte layers was investigated. The present study was carried out to
identify the components present in the 2-propanol grape pomace extract by GCMS analysis.
Gravimetric, electrochemical impedance spectroscopy, potentiodynamic polarization, scanning
electron microscopy, and FTIR techniques were used to study the corrosion inhibitive.
Polarization measurements have indicated that these green inhibitors acted through mixed type
inhibition. SEM studies have evidenced the formation of a protective film over metal surface
while FTIR supported by molecular modelling has proved that this shielding effect was caused
by aldehydes particularly 2-phenylacetaldehyde and 3,7-dimethylocta-2,6-dienal. Keywords:
grape pomace extract, volatile corrosion inhibitor, aldehyde, quantum-chemical calculation.

36. “Green” synthesis of nanoparticles of precious metals: antimicrobial and catalytic
properties / M. Skiba, V. Vorobyova, O . Pivovarov, A . Shakun, E . Gnatko, I . Trus //
Eastern-European Journal of Enterprise Technologies. — 2018. — 5/6 ( 95 ). — P. 51-58.

3oiticneno "zenenun” cummes monomemaniunux (Au, Ag) ma Oimemaniunux (Au-Ag)
Hanowacmunox (HY) 3 600HuUx po3uuHié i0HI6 Memani@ 6iONOBIOHUX NPEeKYPCopis i3
BUKOPUCMAHHAM  8I0X0018 A2PONPOMUCIOB020 BUPOOHUYMBA (WKIpKU eunozpady). Hapasi
eocmpo cmoims npobrema ymunizayii i0Xo0i8 azponpomMucioso2o KOMNIEKCY, PAYioHAIbHO20
NPUPOOOKOPUCMYBAHHA ~ mMa  nepexio 00  GUKOPUCMAHHA  €KOJNO2IYHO  Oe3neuHux
eHepeoeghekmusHux mexnonoiu. Tomy cnocmepieaemvcsi meHoenyis ukopucmanmsa "3eneHux”
MEeXHONI02I NPU 00ePIHCAHHI HAHOMAMEPIANI8, WO B8ANCAIOMBCI €KOJIO2IUHO Oe3neyHuMu ma
pecypcosbepicarouumu. Bcmanoeneno egexmusHicmv  BUKOPUCMAHHA — XAPYOBUX  BI0X00i8
(wkipka eunocpady), sAK BIOHOBHUKA ma Ccmadinizyouoco azeHma O (HOPMYBAHHS
HAHOYACMUHOK OOPO2OYIHHUX Memanie MoHo- ma Oimemanesoi cmpykmypu. Excmpakyiro
0I0N102IUHOT CUPOBUHU NPOBOOUIU Y BOOHOMY Cepedosuyi nio Oi€r0 KOPOMKOMPUBALO20 BNIIUBY
po3pady HuzbkomemnepamypHoi naazmu. Ha 0OcHO8i KOMNIEKCHO20 aHANI3Y KOMNOHEHMHO20
CKIady eKCmpakmy B6CMAHOBIEHO, W0 2IOPOKCUNbHI, KAPOOHINbHI ma  KaApOOKCUTbHI
@DYHKYIOHANbHI 2pynu OP2aHiYHUX CHOJYK eKCMpAaKmy WKIpKU UuHO2paody, 8ionosioaiomsv 3d
8I0HOBNEHHA T0HI8 Memanie ma cmabinizayito ompumanux HY. Bcmanosneno, wo gopmysanms
Mono- ma 6ime- maniunux HY xapaxmepuzyemoca npucymuicmio nika ona Ag 0 (4 max =440
HM), ona Au 0 (4 max =540 HM), Ag-Au (A max =510 HM). Posmip ma cmabinbHicms
HAHOYACMUHOK o0eporcanux "zenenum” cunmeszom OYiHeHO 6 NOPIGHAHHI 3 NOKASHUKAMU NPU
NIA3ZMOXIMIYHOMY Ccnocobi  ¢opmysanns Hanouacmox. Bcmanosneno awmubaxmepianvHi,
Kamanimuyui ma npomuKopo3iUHi 61ACmMU8OCMi CUHME308aHUX Hanoyacmunok. Ompumani
pe3yibmamu 0aroms 3M02y POUUPUMU NPAKMUYHE 3ACMOCYB8AHHA HAHOYACMUHOK Memaié 8
PI3HUX 2any3AX SUPOOHUYMSE ma BUPIUUMU NUMAHHA WO000 30i1bUlenHs nepepooKu ma
NOBMOPHO20 BUKOPUCMAHHIO HENIKBIOHUX 8IOX00I8.

37. Trus. I. Comprehensive Saltwater Clearing Technology / I. Trus, H. Fleisher, M.
Gomelya, V. Halysh, Y. Radovenchik // Metallurgical and Mining Industry. — 2018. — Ne2 .
- P.17-21.

OO0HOUl U3 OCHOBHBIX IKONOSUHECKUX NPobieM 6 Hacmosiyee 8pems SAGNISAemcs 3ACONeHuUe
HOBEPXHOCMHBIX U NOO3EMHBIX BOOHLIX UCMOYHUKOS. DMO C8A3AHO C YeiudeHuem cOpocos
MUHEPATU308AHHBIX CMOYHBIX 600. Dmy NpooOaeMy MOJNCHO peuiums nymem KOMNIeKCHOU
nepepadbomKu MUHepaIu308aHHbIX CMOYHbBIX 800.1]envio pabomsl cmano usyuenue npoyeccos
demuHepanuzayuu 6000l ons CO30aHUs KOMNIEeKCHOU MexXHoN02UU OYUCMKU



8bICOKOMUHEPATUZ0BAHHBIX 800 C NOCIEOVIOWUM OnpedeNeHuem BO3MOICHbIX CNoCc0008
YMUIU3AYUU OCAOKO8 8 KAYECBE BANCYUWUX BeUeCmE UIU KOMNOHEHMOB BSCYWUX BeUjeCma.
Hccneoosana 603M0dcHOCb UCNONB308AHUSA Npoyecca 0OpabomKu MUHEPATU308AHHBIX 600
PEeazeHmHbIMU  Memooamu U ONnpeoesieHbl B03MONCHbIE CHOCOObL YMUIUZAYUU OCAOKO8 8
Kauecmee GANCYWUX BeWeCm8 Ul KOMHOHEHMO8 esicywux eewecms.llpednoscennas
MexHOI02Us Npeonoazaem UCHOIb308aAHUEe 00PA308ABUUXCS O0CAOKO8 6 CMpPOUmMenIbHOU
ompacau  npomviunenHocmu.llposedénnvie  UCCIE008AHUS  NOKA3ANY, YMO  NPUMEHEHUeM
uszgecmu U SUOPOKCOANIOMUHAMA HAMPUSL MONCHO 00CMUYbL IPHEKMUBHOU OeMUHePATU3ayUU
800bL.

One of the major environmental problems at present is the salinization of surface and
groundwater sources. Related to the increased discharges of mineralized sewage, this problem
can be solved by complex processing. The current study investigates water demineralization with
the purpose to create a comprehensive technology for the purification of high-salinity waters
with chemical methods and to identify possible ways of utilizing their sediments as the binders or
as the components for the binders. Grounded on the results of the study, the technology to apply
the sediments in the building industry is proposed. The results of the study evidence that CaO
and Na[Al(OH)4] can provide the effective water demineralization.

38. Sviderskyi V. The Influence of Surfactants on the Physical Properties of Clinkers /
Sviderskyi V., Tokarchuk V., Fleisher H., Trus I. // Chemistry & Chemical Technology,
2018. — Vol. 12, No. 4. — P. 500-504. 10.23939/chcht12.04.500

Bugueno ennue mpvox munie [IAP na maxi enacmusocmi KliHKepy: NUMOMA NOBEPXHS,
copbyiuna nogeoinKa (eiepockoniunicms), 80008I0UMOBXYBAHICINb ma
mexkyuicmy. Excnepumenmanvhi pe3yibmamu noKazyloms, Wo NO8EPXHEB0-AKMUBHI pPeuOo8UHU
Maomov pi3HULL NIUE HA KIHEMUKY NOOPIOHeHHS ma 61aCMU8OCMi KIiHKepi8, SIKi 8 OCHOBHOMY
3anexcams 6i0 KOHYeHmpayii no8epxHes0-aKmuHUX pedo8UuH, HIdHC iX NOX00xiceHHs abo cmaH
peuosunu. 3anponoOHOBAHO BUKOPUCMAHHA CHEYIATbHUX NOBEPXHEBO-AKMUSHUX PEUOBUH K
noopibHIYUX 3ac00i8. Monexkynu yux cnoiyk NOBUHHI CKIA0amucs 3 YYHKYIOHAIbHOT epynu ma
8y2l1e600He6020 JaHYl02d, AKUU He MiCmums 000amKosux @yHukyionarvHux epyn. Taxi
NOBEPXHEBO-AKMUBHI pedosUHU 3abe3neyyroms He MINbKU NPUCKOPEHHS NOoOpiOHeHHs, ane U
nPo008CceHHs mepMiny 36epicanus. [locnionuybka poboma 0eMOHCMPYE, WO HCUPHI KUCIOMU
ma CnonyKu OpeaHo-CipKu 8i0nogioaroms Yum YMOBAM, | BOHU MOMCYMb OYMU YCHIUHO
BUKOPUCMAHI 5K 3aCi0 0151 NOOPIOHEHHsL YeMeHm).

The influence of three types of surfactants on the following clinker properties: specific surface
area, sorption behavior (hygroscopicity), water repellency, and flowability has been studied.
Experimental results show that the surfactants have different influence on the grinding kinetics
and properties of clinkers that mainly depend on the surfactants concentration than their origin
or state of matter. Use of special surfactants as grinding aids is proposed. Molecules of these
compounds should consist of a functional group and hydrocarbon chain that does not contain
additional functional groups. Such surfactants provide not only grinding accelerating but also
storage life prolonging. The research work demonstrates that fatty acids and organosulfur
compounds satisfy these conditions and they can be successfully used as a cement grinding aid.
Keywords: clinker, grinding aids, Blaine specific surface area, hygroscopicity, water repellency,
Sflowability.

39. Bopo0iioBa B.I. BuBueHHs1 KOMIIOHEHTHOTI'O CKJIaAy TAa NMPOTHKOPO3iiiHOI epeKTUBHOCTI
NPOAYKTIB nepepodku adpukocy (Prunus armeniaca L.) // Bopoo6iiosa B.1., lllakyn A.C.,
Tpyc IL.M., Cepawok O.0., Tkauyk B.M., YUurupunens O.E. // Texniuni Haykm Ta
TexHoJorii. — 2018. — Ne 3 (13).



AxmyanvHicme memu 0ocniodncenns. Ilpobnema nocipuienus exonociuHoi cumyayii cmae ece
Oinow akmyanvuoro. Tomy npiopumemuum HANPAMKOM € BUKOPUCMAHHA €KOJO2IYHO YUCTUX
npooOyKmis.

Ilocmanosxa npobnemu. Ha cb0200HiWHIll OeHb He 00CMAmMHbO HAYK0BOI iHgopmayii npo
KOMNOHEHMHUL CKAAO PI3HUX POCIUH, MOMY HeoOXIOHO 3Haumu HO8I Odcepena OJisi UOILIEHHS
APUPOOHUX AKMUBHUX CNOLYK A OMPUMAHHS DI3HUX NPOOYKMIE.

Ananiz ocmanmnix oocniodcenv i nyoaikayiu. bByau poszensnymi ocmawnui nyonixayii y
BIOKpUMOMY OOCMYRi, GKII0UAIOYU JiMepamypy npo NOAIPEeHONbHUll CKIa0 adPUKOCOBUX
NOOIYHUX NPOOYKMIB, OMPUMAHUX ULTAXOM eKCMPAKYIi 800010.

Buoinenns Hedocnioscenux pawuiue uacmun 3a2anvHoi npobaemu. Ingopmayis npo
KOMNOHEHMHULL CKIIA0 CNUPMOBO20 eKCMPAKmy aOPUKOCOBO20 HCMUXY € OYHCe 0OMEHCEHOTO.

Ilocmanoska 3a60anns. Buguenns KomniekcHoi xapakmepucmuky KOMNOHEHMHUX Npoqhinie
ekcmpakmy abpuxocogoeo cmuxa (Prunusarmeniacal) 3anedcno 6i0 8uUKopucmogy8aHux
cucmem po3uuHHuKig. Ineibyroua epekmuenicms pocIUHHO20 eKCMPAKmy He 00CIONCeHa.

Buknao ocnosnoco mamepiany. BugueHo KOMNIEKCHY Xapakmepucmuxy KOMHOHEHMHUX
npoginie  excmpaxkmy — abpuxocosoco  wcmuxa  (Prunusarmeniacal) — 3anesxicno  8io
BUKOPUCMOBYBAHUX cUCmeEM PO3UUHHUKIE. OmpuUmMano excmpaxkmu nponan-2-010Mma CyMiliuiio
CUNIKOHY 1 nponau-2-o1 abpukocogozo dcmuxa xapakmepusyromoca memooamu 14, Y @-
cnekmpockoniero ma 2azosooxpomamo-mac-cnekmpomempicro (GC / MS). Iloxaszano, wo
3HAYHO PI3HI KIAcU CHOAYK ma iX KilbKicmb Oyau excmpazso8aHi pisHUMU CcUcmemamu
PO34UUHHUKIG. Pi3Hi po3uunHuKu nOGUHHI OyMuU BUKOPUCMAHI OISl BUBYEHHS XAPAKMEPUCMUK
PIBHUX KOMNO3UYIl AKMUBHUX CHOJYK Y PI3HUX XIMIYHUX mexHoaoziax. Haibinbw eghexmuenum
PO3UUHHUKOM OJIsl CYMAPHUX eKCMPAKYIHUX CHONYK 3 aOpuKocoso2o jcmuxa Oyia cymiut
nponaun-2-on ma D35. [liomeepodiceno HasasHicmb anvoecioie ma mepnogux Ccnupmie y
eKcmpakmax abpukocoeozo ocmuxa. Excmpakm semuxa abpukocy 0O0CHiO#CeHO fAK HOBUL
eKOJI0cIYHO Oe3neunull emkull iHeioimop ammocgeproi koposii cmani. IIpomuxopositini
871ACMUBOCMI OYIHEHO MACOMEMPUYHUM MEMOOOM.

Bucnosxu  6ionogsiono 0o cmammi. Bioxoou abpuxocy (Prunusarmeniacal) €
NEePCHeKMUSHUMU 01 1020 NOOAIbUIO20 BUBYEHHS MA BUKOPUCMAHHA CUPOBUHU 5K Odicepena
0i0N02TUHUX AKMUBHUX PEUOBUH ) PO3POOYI HOBUX DYHKYIOHANILHUX NpooyKmis. Lle nonepedne
00CNIOJHCEHHSL 0AE VABNEHHA NPO 130JAYII0 OCHOBHUX AKMUBHUX KOMNOHEHMIB, NPUCYMHIX 6
HCMUXY AOpUKOCA, A MAKONAC CNPUSE PO3POOYI DION0CTUHO AKMUBHUX CNOLYK i3 CUPOBUHU.

Axmyanvnocme memuvl uccreoosanus. Ilpobrnema yxyouienus 3KOI0SUHECKOU CUMYayuu
cmanosumcsi 6ce bOonee akmyanvHou. I[losmomy npuopumemHvlM HaAnpasieHuem AIAemcs
UCNONL308AHUE IKOJIOUYECKU YUCTBIX NPOOYKMOS.

Ilocmanoexka npobaemvl. Ha cecoOHAwHUIL OeHb HEe 0OCMAMOYHO HAYYHOU UHGoOpMmayuu o
KOMNOHEHMHOM COCMAse PA3IUYHbIX PACMEHUU, NO3MOMY HeoOX00uMO Haumu HoGvle
UCTOYHUKU 0TI 6blOENIeHUsI NPUPOOHBIX AKMUBHBIX COCOUHEHUL U NOJYYEeHUs PA3TUUHbIX
NPOOYKMO8.

Ananuz nocneonux ucciedosaumuil u nyoauxayuu. bviiu  paccmompenvt  nocaeouue
nyonuKayuu 8 OMmKpbIMoM OO0CHYne, GKI04as JIumepamypy O HOIUDEHOIbHOM cocmage
abpUKOCOBLIX NOOOUHBIX NPOOYKMOB, NOLYYEHHBIX NYMeM IKCMPAKYUU 8000l

Buvioenenue Heuccnedosannvix pamee uacmetl odbweu npoodremvl. Hngopmayus o
KOMNOHEHMHOM COCMA8e CRUPMOB020 IKCMPAKMA AOPUKOCOBO20 HCMBIXA OUEHb OCPAHUUEHA.

Ilocmanoska 3a0auu. H3yuenue KoMniekcHol Xapakmepucmuk KOMNOHEHMHbIX npoghuel
aKempakma abpukocogoeo dcmvixa (Prunusarmeniacal) 6 3asucumocmu Om UCHOIb3YEMbIX
cucmem pacmseopumesneil.

Uznooicenue  ocnoenoco  mamepuana.  HM3yuyeHO — KOMNJIEKCHYIO — XAPAKMEPUCHUKY
KOMNOHEHMHbIX  Npoghuned dKkcmpakma —abpukocogozo cmvixa (Prunusarmeniacal) 6
3a6UCUMOCIU OM UCHONIL3YEMbIX cucmem pacmeopumeinei. Tlonyuenvl 3Kcmpaxkmol nponau-2-



07IOMMA  CMeCblo CUMUKOHA U NPONAH-2-011 AOPUKOCOB020 JHCMbIXA  XAPAKMEPUIYIOMCA
memooamu UK, YD-cnekmpockonuu u eazosoil xpomamo-macc-cnekmpomempuett (GC / MS).
Ilokazano, umo paziuyHvle KIACCHl COEOUHEHUl U UX KOIUYecmeo Obliu U361eueHHble
DA3IUYHbLIMU — cucmemMamu  pacmeopumeneu. Pasauunvle pacmeopumenu  00aHCHbL  Oblmb
UCNONL308AHbL OJ1A U3VHUEHUS XAPAKMEPUCMUK PA3TUYHBIX KOMAOZUYUL AKMUBHBIX COCOUHEHUU 8
DA3IUYHLIX  Xumudeckux mexnonozusx. Haubonee s¢hghexmusnviv pacmeopumenem 0
CYMMAPHBIX IKCMPAKYUOHHBIX COEOUHEHULL U3 ADPUKOCOBO20 HCMbIXA ObLIA CMECh NPONAH-2-011 U
D5. IloomeepoicOeno Hanuyue anpb0e2udos u mepnosux CNUpmos 6 SKCmpaKmax adpukocosoco
HCMBIXA.

Buvi6oowvl 6 coomeemcmeuu co cmamoeti. Omxoowvl abpuxoca (Prunusarmeniacal.) senatomcest
NePCReKMUBHbLIMU Ol €20 OAIbHelue20 U3VUeHus U UCNONAb308AHUSA CbIpbi KAK UCTMOYHUKA
Ouonocuuecku aKmueHvlX 8ewecms 8 paspabomie HOBbIX (DYHKYUOHANbHLIX NPOOYKMOS. Imo
npeosapumenvHoe ucciedosanue oaem npeocmagieHue 00 U0IAYUU OCHOBHBIX AKMUBHBIX
KOMNOHEHMO08, NPUCYMCMBYIOWUX 8 JHCMblXe abpuKoca, a maxdce cnocoocmseyem pazpadomke
OUuoN02UYEeCKU AKMUBHBIX COCOUHEHUU U3 CbIPbL.

Topicality of research. The problem of deteriorating environmental situation is relevant.
Therefore, the priority direction is the use of environmentally friendly products.

Formulation of the problem. To date, there is not enough scientific information about the
component composition of different plants, therefore, it is necessary to find new sources for the
selection of natural active compounds and the receipt of various products.

Analysis of recent research and publications. The latest open access publications, including
literature on the polyphenolic composition of apricot by-products obtained by water extraction
were considered.

Allocation of unexamined parts of the general problem. Information on the composition of
the alcoholic extract of apricot pomace is very limited.

Setting objectives. The study characteristics of the component profiles the apricot pomace
extract (Prunus armeniaca) depending on the solvent systems were used.

The main material. The objective of this study was to investigate a comprehensive
characterization of composition profiles of the apricot pomace extract (Prunus armeniaca L)
depending on the used solvent systems. Different solvents may need to be used to study the
characteristics of various compositions of active compounds in different chemical technology.
The propan-2-ol, decamethylcyclopentasiloxane and there of mixture of the apricot pomace
extracts are characterized by IR, UV—visible spectroscopy and gas chromatography-mass
spectrometry (GC/MS) techniques. The most efficient solvent for total extraction compounds
from apricot pomace was mixture propan-2-ol and D5. The presence aldehydes, and terpene
alcohols in the apricot pomace extracts was confirmed in this study.

Conclusions according to the article. Thus, it can be concluded that the waste of the
common apricot (Prunusarmeniaca L) is promising for its further study and for using raw
materials as a source in the development of new functional products. This preliminary study
gives an idea to isolate the major active constituents present in the pomace of apricot and also
helps to develop biologically active compounds from raw materials.

40. Tpyc LM. Owuucrka BoaM Biax IOHIB BaKKMX MeTaJiB BiACTOWBAHHAM,
HaHO(pinbTpyBaHHsaM Ta ¢uaoraniero / I .M. Tpyc, M.JI. I'omens, €.B. Meabanuenko, B.O.
MirpanoBa // TexHiuHi Hayku Ta TexHoJorii. —2019. - Ne 1(15). — C. 204-213.

AxmyanvHicme memu 0ocniodcenns. Ilpobrema nocipuients exonocivHoi cumyayii cmae ece
oinow axmyanvnoro. Tomy npiopumemHum HANPAMKOM € pPO3POOKA e@eKmusHuUx memooia
OUUUEeHHS 800U IO UOHIB BANCKUX MEMAiE.

Ilocmanosxa npoonemu. Ha cb0200niwmiltl OeHb iCHYIOUI MemoOu BUTYYUEHHAUOHIB BANCKUX
Memanié 3 6OOHUX PO3UYUHIE NPUOAMHI 8 OCHOBHOMY OJIsl OYUWEHHS NPOMUCTOBUX CMIYHUX 800 |



Mano eghekmusHi 0 OYUWeHHA NPUPOOHUX 800, AKI MICMAMb ) 8UCOKUX KOHYEHMPAYiax UOHU
Kanoyito i MAcHito, SKi CYMmmeBO 3HUNCYIOMb EMHICIb [OHIMIE NO UOHAX BANCKUX Memais.

Ananiz ocmannix Oocniodcenv i nyonixayit. bymu pozensnymi ocmanui nyonikayii y
8IOKpUmoMy OOCmyni, 6KIOYaYU Jaimepamypy npo OCHO8HI Memoou O4UuujeHHs ma
0004UUEeHHSL 800U IO UOHIB BANCKUX MEMAL6.

Buoinennsa neoocniodcenux pawniwe uacmun 3aeanvhoi npobdnemu. Ingopmayis npo
epekmugHicmsb OYUWEHHS NPUPOOHUX 600, AKI MICMAMb Y BUCOKUX KOHYEHMPAYisAx UOHU
Kanvyiio i MazHiro

Ilocmanosxa 3as0anns. Busuenns eghexmuenocmi euoanenHs UOHI6 MiOi ma CEUHYIO i3
PO36e0eHUX BOOHUX PO3UUHIE NPU BUKOPUCMAHHI ¢hepoyianidy Kanito ma @IOKYIAHMIE npu
8I0CMOI0B8aHHI, Dinbmpy8anHi Ha Qitbmpi CuHs CMpIuYKa, HA HAHOGITLbMPayitiHil MemMOpaui
OIIMH-I1 ma memooom gpromayii.

Buxnao ocnosnoco mamepiany. J{ocnioxceno npoyecu o4uuyeHHs 800U 8i0 8ANCKUX MemAlie
npu ix sucaodacenni pepoyianioom kaniro. Iloxkazano, wo npu ouuweHHi 600u 8i0 UOHIE Midi ma
COUHYIO  WIAXOM — KOMNIEKCOYMBOPeHHA 3  yianoghepamom Kaunilo HpU  BUKOPUCTAHHI
HAHOMINbMPYBAHHA NICAA  BIOCMOIOBAHHA MA MEXAHIYH020 QIIbmpPY8anHs eghekmueHicmo
BUTYYEHHS UOHIB 8AXCKUX Memaiie 3pocmac. Bugueno epekmugnicmo 36 ‘a3y8anHs yianoghepamy
Kanito ma uoHie mMioi npu 83aemMo0ii 3 NOJIKAMIOHHUMU (DIOKYIAHMAMU.

Bucnosxu 6ionogiono 0o cmammi. I[lpusedeno pesyrbmamu 00CHIONHCEHb NO GUILYUEHHIO
HIOHIB BAJICKUX Memanié (Ha npukiadi Midi ma CEUHYI0) OMPUMAHI NPU NEPeBeOeHH] BANCKUX
Memarnie y HepO3UUHHUL CMAH 38 SA3Y8AHHAM Y epoyianioni KOMIIEKCU iX 8i0CMO8AHHAM MA
000YUWeHHAM Memodamu Pinbmpyeanus ma Hanoginempyeanus. [lokazano, uwo 3acmocyeanus
Haroghinempyeanus 00360s€ nioguwumu Ha 4 — 15% cmynins ouuwenns 6001 8i0 1oHI6 MiOi ma
ceunyro. Bucoky eghexmuenicmv oyuwjeHHs 600U BIO BANCKUX Memdanié 3abe3nequs memoo
@romauyii.

Axmyanvnocme memvl  ucciedoganus. Ilpobnema yxyouieHus dKOI02UYECKOU CUmyayuu
cmanosumcsi 6ce bOonee akmyanbHou. I[losmomy npuopumemHvlM HaAnpasieHuem AGIsAemcs
paspabomxa 2¢hghekmusHvIX Memooo8 oOUUCMKU 800bl OM UOHO8 MANCENbIX MEMAILILOS.

Ilocmanosxa npoonemvl. Ha cecoOnawmuii 0env cywecmsyroujue Memoowvl U3GLeUeHUs
UOHO8 MANCENbIX MEMANI08 U3 B0OHBIX PACMBOPO8 UCHONL3VIOMCA 8 OCHOBHOM O OYUCMKU
NPOMBIULTIEHHBIX CMOYHBIX 6800 U MANO IDDeKkmusHvl 0N OYUCHKU NPUPOOHBIX 800,
cO0epHCayUx 6 BbICOKUX KOHYEHMPAYUAX UOHbL KAIbYUSL U MA2SHUS, KOMOpbvle CYUWecmE8eHHO
CHUDICAIOM eMKOCHb UOHUMO8 NO UOHAX MANCENIX MEMALI08.

Ananuz nocrednux uccredoganuti u nyoauxayui.bviiu  paccmompenvl  nocieonue
nYyonuKayuUu 8 OMKpPuIMoM O0OCmyne, 6KIIUAsL TUMEPAmypy 00 OCHOBHbIX Memooax OYUCKU U
000UUCMKU 800bI O UOHO8 MANCENLIX MEMAILIOB.

Buvioenenue neuccnedoseannvix pamee uacmeu odbweti npobaemvl. Ungpopmayus 06
appexmusHocmu OUUCMKU NPUPOOHBIX 800, COOEPHCAWUX 6 BbICOKUX KOHYEHMPAYUAX UOHBL
KATbYUsL U MACHUSL.

Ilocmanosxka 3adauu.M3yuenue s¢hghekmusnocmu yoaneHus UOHO8 Medu U CBUHYA C
PA38E0EHHBIX B0OHBIX PACMBOPOS8 NPU UCHOIb308AHUU DEPPOYUAHUOA KATUSL U IOKYIAHIMOE NPU
omcmausanuu, GuIbMpPoOBaHUuU Ha QuUIbLMpe CUHA N1eHmd, HA HAHOPDUILMPAYUOHHOU MeMOpaHe
OIIMH-II u memoodom promayuu.

H3znoorcenue ocnoenoeo mamepuana.tccnedosansvt npoyeccol 04UCKU 800bl OM MANACENbIX
Memainno8 npu ux ocaxcoenuu gepoyuanuoom kaus. Ilokazano, umo npu ouucmie 600bl OMm
UOHO8 Meou U CBUHYA Nnymem KOMHIEeKCO0Opa3osanus ¢ yuanogepamom Kaaus npu
UCNONB308AHUU HAHODUILIMPOBAHUS NOCIE OMCMAUBAHUS U MEXAHUYECKO20 QUIbMPOBaAHUs.
appexmusHocms oUUCMKU U3BNEUEeHUs UOHO8 MANCENbIX Memanlos yeeruuusaemcs. M3zyuena
aghghexmueHocms C653v16aHUA YUAHODEpama Kaius u UOHO8 MeOu Npu 83aUMOOCUCMBUU C
HONUKAMUOHHUMBIDIOKYIAHMAMU.



Bvi6oovr 6 coomeemcmeuu co cmamveu.llpugedenvt pe3yibmamvl UCCLEO08AHUU NO
U3BNIEUEHUIO UOHO8 MANCENbIX MEMAio8 (Ha npumepe Meou U CE8UHYA) NOJYYeHbl Npu
nepeeeoeHuU  MANCENbIX Memailo8 6 HepaCmeopumoe COCMOAHUE  CBA3bIBAHUEM 8
Geppoyuanuonvie KOMNIEKCbL UX OMCMAUBAHUEM U O0OYUCMKOU Memodamu uibmpayuu u
Hanogurbmpayuu. Ilokasano, umo npumerenue HAHOPUILMPAYUU NO3B0JIAEM NOBLICUMb HA 4 -
15% cmenens ouucmxu 60061 om UOHO8 Medu u ceunya. Bvicokyro s¢pghexmusnocmv ouucmiu
800bl OM MAACENLIX MEMAILI08 0becnedul Memoo gromayuu.

Topicality of researchThe problem of a declining ecological situation is becoming more and
more relevant. Thus, the priority direction is the development of effective methods which can be
used in water purification from heavy metal ions.

Formulation of the problem.To date, existing methods of the removal of heavy metal ions
from water solutions are suitable mainly for the treatment of industrial wastewater and are not
efficient for the purification of natural waters containing high concentrations of calcium and
magnesium ions, which significantly reduce the capacity of ion exchangers regarding the heavy
metal ions.

Analysis of recent research and publications.Recent publications in open accesswere taken
into consideration, including literature on the main methods of purification and after-treatment
of water from heavy metal ions.

Allocation of unexamined parts of the general problem. Information on the purification
effectiveness of natural water containing high concentrations of calcium and magnesium ions.

Setting objectives. We also carried out a study of the copper and lead ions removal efficiency
from dilute aqueous solutions using potassium ferrocyanide and flocculants within the methods
of settling, flotation, filtration on a blue tape filter and on the OPMN-P nanofiltration
membrane.

The main material.The processes of water purification from heavy metals during their
sedimentation using potassium ferrocyanideare investigated. It has been shown that when
purifying water from copper and lead ions by chelation method with potassium ferricyanide
using nanofiltration after settling and mechanical filtration, the efficiency of the removal of
heavy metal ions increases. The efficiency of binding between potassium ferricyanide and copper
ions in interaction with polycationic flocculants was studied.

Conclusions according to the article. The results of investigations on the extraction of heavy
metal ions (for example, copper and lead) are derived from heavy metals in solubilization by
binding to ferrocyanide complexes with their subsequent sedimentation and purification using
filtration and nanofiltration methods. It is shown that the application of nanofiltration can
increase the rate of water purification from copper and lead ions by 4 - 15%. The high efficiency
of water purification from heavy metals was providedby the method of flotation.

41. I'omeass M./I. Ouucrka BoAM Bix iOHiB Miai mpum BukopucranHi marnerurty / ML/
I'omeasn, I.M. Tpyc, O.B. I'mymko // Bueni 3amuckum TaBpiiicbKOro HaunioHAJbLHOIO
yHiBepcuTery iMeHi B.I.Bepnaacbkoro. — 2019. — Tom 30 (69) . — Ne 2. — C. 204-213.

B pobomi npedcmasneni pezynomamu 00CHIONCEHHS NPOYeCi8 cOPOYIUHO20 OUUWEHHS 800U
8i0 I0HI68 MIOI NpU BUKOPUCMAHHI CUHME308aH020 MacHemumy i3 coneti 3aniza (Il) ma 3aniza
(III). B npoyeci cunme3sy macHemumy cniegionowenns iouis zaniza (1) oo zaniza (I11) 6yau 1:2;
1:1 ma 2:1. Kpim moeo, 6 npoyeci cunme3sy y peakyiiiHy cymiut 000a8aiu Moougixyroui 00obasku
— cynvhio Hampiro, eyanioin, miocemikapbazud ma miokapbamio. byno noxaszarno, wo copoyiina
EMHICMb MacHemumy no ioHax mMioi 3pocmac i3 niOBUWEHHAM BMICMY y MacHemumi i0HI8 3a1i3a
(Il). Ilpu yvomy moougixyroui oodbasku 3abe3neuyiomsv niOBUWEHHS COPOYIUHOI EMHOCMI
Maewemumy no ionax mioi. Kpawi pezyniomamu ompumano npu 6UKOpUCMAHHI CYIbQDiOy
Hampiio.



B pabome npedcmasnenuvie pe3yivmamol Uccie008aHUs NPOYECCO8 COPOYUOHHOU OYUCTNKU
600bl OM UOHOB MeOU NPU UCNOIb308AHUU CUHME3UPOBAHHO20 MacHemuma u3 conetl xceneza (I11)
u oicenesa (IIl). B npoyecce cunmesa macnemuma coomuoutenus uoHos dxcenesa (1) x scenesy
(IIl) 6vinu 1:2; 1:1 u 2:1. Kpome moeo, 6 npoyecce cunmesa 8 peakyuoHHy0 cmecb 000asusiu
Moouguyupyrowue 000asKu — Cyrbpud Hampus, 2YaHUOUH, MUOCEMUKAPOAZUO U MUOKAPOAMUO.
bvino noxazamo, umo copbyuonnas emxocmv MmacHemuma NO UOHAM Medu pacmem C
nosviuleHuem cooepxcanus uonos ogceneza (Il) 6 macnemume.llpu smom moouguyupyrowue
0obasku obecneuusarom noOBvbIUUEHU COPOYUOHHOU eMKOCU MAZHemuma no UOHAM Meou.
Jlyuwiue pe3ynrsmamuol noyyeHvl NPU UCNOIL30BAHUL CYTbPUOA HAMPUSL.

The paper presents the results of a study of the sorption processes of water purification from
copper ions using synthesized magnetite from iron (II) and iron (Ill) salts. In the process of
magnetite synthesis, the ratio of iron (Il) ions to iron (IIl) ions was 1: 2; 1: 1 and 2: 1. In
addition, in the course of the synthesis, modifying additives — sodium sulfide, guanidine,
thiosemicarbazide, and thiocarbamide — were added to the reaction mixture. It was shown that
the sorption capacity of magnetite for copper ions increases with an increase in the content of
iron (Il) ions in magnetite. In this case, modifying additives provide an increase in the sorption
capacity of magnetite for copper ions. Best results are obtained using sodium sulfide.

42. I. M. Heiikyn, 1. M. Cxaaganauii .OnTumMizaiisi npouecy oaep:kaHHsl 11eJ10JI03M i3
JUISHOTO BOJIOKHA i3 dopmanizaniero kputepiiB ontumanabHocti // Biopecypen i
npupoaoxkopucryBanus. - 2018. - T. 10, Ne 1-2. - C. 129-134.

11io0 uac odepawcanns 00682020 NLIAHO20 80JIOKHA YMBOPIOEMbCSA KOPOMKE 8OJIOKHO, AKe MAE
obmedicene GUKOPUCMAHHA | € YIHHUM O0XCepenomM CUpOSUHU O/l 8UPOOHUYMBA UEenI0N03U.
IIpobnema payionanbHo2o UKOPUCTNAHHA POCIUHHOL CUPOBUHU € aKkmyanbHoto. Memoro pobomu
€ supiulenHs 3a0a4i 6azamokpumepiaibHoi onmumizayii npoyecy HampoHHO20 BAPIHHA JISAHOL
yenono3u 3 NOnepeoHiM B0OHUM 2IOPONIZ0M WIAXOM @opmanizayii AiHe8ICMUYHO 3A0AHUX
Kpumepiie onmumanbHocmi. Y 00CniodiceHHi npoeedeHo HampOHHI 8APIHHA IAHOT Yeatoi03U i3
KOPOMKO20 JUIAHO20 B0JIOKHA 3 NONEPEOHIM 800HUM 2i0poni3om 3a eumpam 1y2y Ha eéapinus 20
% 610 macu abconOMHO CyXoi CUPOBUHU 3 KAMATI3AMOPOM AHMPAXIHOHOM MA BUHAYEHO AKICHI
NOKA3HUKU yenono3u. Bukonano gopmanizayito kpumepiie onmumanbHocmi 3 UKOPUCTNIAHHAM
MemoOie meopii Heuimkux MHoxcuH. Obpano mun i 3a2anbHuti 6U0 QYHKYIU NPUHANEHCHOCTII,
BCMAHOBIEHO YHIGEPCYM MA BU3HAYEHO 3HAYEHHS YUCIo8UX napamempis. J{na nouwyky
ONMUMATBLHO20 PIUEeHHA BUKOPUCMAHO NPUHYUN onmumanvhocmi bernimana-3aoe. Bcmanogeneno
ONMUMANbHI 3HAYEHHSI MEXHOJI02IYHUX NAPAMEMPI8 00ePHCAHHA IIAHOT Yearo103U — MPUBALiCmb
800H020 neped2ioponizy — 2 200 12 x8, memnepamypa nepeozioponizy — 154 OC, mpusanicme
HAmMpoHHO20 8apinHsa — 3 200, memnepamypa eapinus 166 OC 3a ciopomooyns 6 : 1. Odepoicani
pesyrbmamu 006pe y32004CYIOMbCsl 3 PIUEHHAMU, OMPUMAHUMU THWUMU MemoOdamu. JInana
Yenn03a nicia UOLIIO8AHHS MOdce OYMU BUKOPUCMAHA O 8UPOOHUYMBA HIMPAMie Yenroio3u
abo xkapboxcumemunyenronosu. Knwouogi crnoea: JnAHa yYenronos3da, HAMPOHHE BAPIHHA,
bazamoxkpumepianvHa onmumizayis, gopmanizayis Kpumepiie onmumMaibHoOCmi, QYHKYIs
NPUHANIEHCHOCHIL.

IIpu nonyyenuu ONUHHOSO NILHAHO20 8OJIOKHA 00PA3Yemcs KOPOMKOe B0J0KHO, KOMOpoe
umeem O2paHU4eHHOe UCHONIb308AHUE, HO ABIAEMCSA YEHHbIM UCHMOYHUKOM Cblpbs OJd
npouseoocmea yeantonossl. Ilpobiema payuoHanbHo20 UCNOIL30BANHUA PACIMUMENbHO2O CbIPbs
aensiemess akmyanvHou. ILlenvlo pabomel aensemcsa peuwieHue 3a0ayu MHO20KPUMEPUATLHOU
ONnMUMU3AYUY NPOYECcca HAMPOHHOU BAPKU TbHAHOU YENNI0N03bl C NPeO8apUmMenbHbIM 800HbIM
2UOPONUZOM nymem Gopmanrusayuu TUHSBUCMUYECKU 3A0aHHbIX KpUumepues onmumaibHocmu. B
UCCNe008aHuU NpogedeHbl HAMPOHHbIE 6APKU JbHAHOU YENNI0N03bl U3 KOPOMKO20 JNbHAHO2O0
B0JIOKHA C Npeod8apumenbHblM 800HbIM 2UOPOIUZOM C pacxooom wenoyu Ha eapky 20 % om



Maccobl  A6CONOMHO CYX020 Cblpbi € KAMAIU3AMOPOM AHMPAXUHOHOM U  OnpedesieHbl
KayecmeeHHvle — noKasamenu — Yeunonosvl.  Beimoawena  ¢opmanuzayus  kpumepues
ONMUMATLHOCIU € UCNONIL30BAHUEM MEemO0008 Meopuu Hedemkux MHodxcecme. H3opan mun u
oowuil 8U0 (PYHKYUL NPUHAONEHCHOCU, VCIAHOBNEHbl YHUBEPCYM U ONpeoeieHbl 3HAYEHUs.
yucnosvlx napamempos. [nsa  noucka ONMUMANLHO20 peuleHus UCNOIb308AH NPUHYUN
onmumanvnocmu benivana-3ade. Yemanoenenvl onmumanvHvle 3HAUEHUS MEXHONOSUUECKUX
napamempos noayueHus NTbHAHOU YeLN0A03bl — NPOOOIHCUMENLHOCIL 800OHO20 NPE02UOPONU3A —
2 yaca 12 mun, memnepamypa npeoeuopoausza — 154 OC, npoodondcumenbHocms HAMPOHHOU
sapku — 3 uaca, memnepamypa eapxku 166 OC npu eudpomooyre 6 : 1. Ilonyuennvie
Dpe3yIbmamsl XOpouio co2nacyemcs ¢ peueHusiMu, NoiLyYeHHblMU opyaumu memooamu. JlbHanoe
yenono3a nocie omoerku Modcem Obimb  UCNONB308AHA O NPOU3BOOCMEA HUMPAMO8
YeLnon03bl Ul Kapooxkcumemunyennionosl. Knouesvie cnosa: nvHanas yenrono3a, HAampoHHas
8apKa, MHO2OKPUMEPUANbHAS ONMUMU3AYUA, opMaiuzayus Kpumepues ONnmumMdalbHOCMU,
DYHKYUSL NPUHAOTIEHCHOCTU.

During the long flax fibres production, the short fibres, which have limited using, are
formed. The short fibre is valuable raw materials for the cellulose production. The problem of
vegetable raw materials rational using is relevant. The aim of the research is solution the multi-
criteria optimization problem of the flax celluloses soda boiling with the previous aqueous
hydrolysis process by formalizing the linguistically defined optimality criteria. The soda boiling
of flax cellulose from short flax fibre with preliminary aqueous hydrolysis is carried out in the
research. The alkali consumption for boiling is 20% of the mass of dry raw materials with
anthraquinonoid catalyst. Quality indicators of cellulose are established. The formalization of
the optimality criteria using the methods of the fuzzy set theory is carried out. General view and
type of membership functions are chosen, the universe and the values of numerical parameters
are determined. The Bellman-Zade optimality principle is used to find the optimal solution. The
optimum values of technological parameters for obtaining linseed cellulose are established,
namely: the duration of aqueous pre-hydrolysis is 2 hours 12 minutes, the temperature of
preliminary hydrolysis is 154 OC, the duration of sodium hydroxide is 3 hours, the boiling
temperature is 166 OC with the hydro-module is 6:1. The obtained results are in good
agreement with solutions obtained by other methods. Linseed cellulose can be used after
bleaching for the cellulose nitrates or carboxymethyl-cellulose production. Keywords: linseed
cellulose, soda boiling, multi-criteria optimization, formalization of optimality criteria,
membership function

43. I. M. Heiikyn, 1. M. Ckaaganauii J{oc/iia:KeHHsI Npouecy OTPUMAHHS LEJII0JI0O3H 3
BiAX0aiB clibcbKkOro rocmogapcrBa. Bichmk HanioHaJbHOro TeXHIYHOro yHiBepcHTETY
«XID». Cepisi:Ximist, XiMiuHa TexHoJI0rifA Ta exoJorisi. No 35 (1311) 2018. ¢.13-16.

Yepesz Oeghiyum Oepesnux pecypcie y ceimi iCHYE npobaema CUpo8UHHO20 3abe3nedeHHs
YentosI03H0-Naneposux eupooHuymes. Huni axmyanvHum 015 6apiHHA Yenono3u € GUKOPUCMAHHS
8i0X00i6  nepepoOKU  CLIbCLKO2OCNOOAPCHLKUX  ma  mexHiynux  kyaemyp.  OOHiclo 3
HAUNOWUPEHIWUX CiIbCbKO2OCNOOAPCHLKUX KYIbMYP, WO SUPOWYEMbCA HA 3ePHO, € KVKYpYO3d,
3a eupobrHuymeom sikoi Yxpaina nocioae n’sme micye y ceimi. Cmebaa KyKypyosu € yiHHOH
Yentos10308MICHOIO CUPOBUHOIO, WO MOXdCe DYMU 8UKOPUCMAHA O]l 8UPOOHUYMEBA BOTOKHUCTUX
Hanieghabpuxamis pizHoco npuznavenHs. Memoiw pobomu € 00CHIONHCEeHHs KIIbKICHUX ma
AKICHUX XAPAKMEPUCMUK NPOYecy 8apiHHA Yeaton03u 3i cmeben KyKypyo3u 3 GUKOPUCTNAHHAM Y
AKOCMI  8APUNBHO20 PO3YUHY NEPOYMOBOi KUCIOMU pi3HOI KoHyeHmpayii. [[isa nposedeHHs
00CNIOINHCEHb BUKOPUCMOBYBANU CYXI NOOPIOHEeHT cmebnia KyKypyo3u 6e3 nucmsi, ki micmuau 41,6
% yenronosu, 17,95 % nieniny, 12,1 % newmosanis, 3,52 % cmon, ocupie ma eockis, 23,7 %
peuosun, wo excmpazyromocs 1 %-um posuunom nyey, 11,8 % peuoeun, wo excmpazyiomvcs
6o0oro ma 7,9 % minepanvnux peuosun. Bapinns yenonosu nposoounu 6 1a60pamopHux ymoeax



PO3UUHAMU NEePOYymMOoBoi Kuciomu Konyenmpayicio 5,6, 7,7 i 9,8 % 3a memnepamypu 90 °C ma
eiopomooyns 7 : 1 npomscom 2, 3 i 4 eooun. Oodepoicano 6010KHUCMI Hanispabpuxamu 3

suxooom 65,5-22,1 % 6i0 macu abconomuo cyxoi CUpoOBUHU, BMICMOM 3ANUWKOBO20 JISHIHY
17,7-3,2 %, ma 30nbnicmio 5,3-3 %.

The problem of raw material supply of cellulose and paper production exists because of the
shortage of wood resources. Nowadays the use of waste processing agricultural and technical
plants is relevant for pulping. Corn, the production of which Ukraine is the fifth largest in the
world, is one of the most common agricultural plants. Corn stalks are valuable cellulosic raw
materials that can be used for the fibrous semi-finished products production for various
purposes. The purpose of the research is to study the quantitative and qualitative characteristics
of the pulping process from corn stalks in the peracetic acid solution with various
concentrations. The dry ground corn stalks without leaves used for research. This raw material
contains 41.6 % cellulose, 17.95 % lignin, 12.1 % pentosans, 3.52 % resins, fats and waxes, 23.7
% substances that extracted with a 1 % alkali solution, 11.8 % substances that extracted with
water and 7.9 % minerals. Pulping was carried out in laboratory conditions during 2, 3 and 4
hours by peracetic acid solution with concentration 5.6; 7.7 and 9.8 % at a temperature 90 °C
and a water ratio of 7 : 1. The fibrous semi-finished products were obtained with a yield of 65.5-
22.1 % by weight of absolutely dry raw materials, a residual lignin content of 17.7-3.2 %, and
an ash content of 5.3-3 %.

44. I.Deykun, V. Galysh, V. Barbash. RAPESEED STRAW AS AN ALTERNATIVE FOR
PULPING and PAPERMAKING /Cellulose Chem. Technol., 52 (9-10), 833-839 (2018)

Nowadays, it is necessary to develop new native resources of raw materials for producing
consumer goods, in particular, pulp and paper, because of the increased demand for pulp for
papermaking and the shortage of wood. In this study, rapeseed straw was studied in order to
evaluate it as pulping raw material. Laboratory experiments were carried out to investigate the
effect of cooking parameters on the properties of rape pulp. The obtained results indicate that
the cooking conditions have an impact on pulp yield, residual lignin content and brightness. The
fibre length distribution, as well as the physical properties of handmade paper sheets, was
investigated. Comparing the results obtained, it can be concluded that the peracetic pulp
obtained with sodium molybdate catalyst presents better results with regard to strength
properties. The possibility of using organosolv rape pulp in the composition of printing paper
was evaluated. In conclusion, rape straw can be recommended for peracetic pulp and paper
production.

45. bap6am B.A., leiikyn [.M., 2KoBtyH T. C., 3enenuyk T.B., flmenxo O.B. Oxep:xxkanus
OKCHIIEJII0J103H i3 B0J10KOH J1b0HY/ HaykoBi BicTi KIII, 2018, Ne5, ¢.83-88.

Ilpobaemamuxa. Po3pobka mexHon02ili 00epicants i3 NPUPOOHUX Odicepell CUPOBUHU
NPOOYKYIl, WO NiClsl 3aKIHYEHHS C8020 JHCUMMEBO20 YUKLy nidnseac Oiodecmpykyii, K
anvmepHamuea npooyKyii i3 euyepnHux odxcepein Cuposunu — Hagmi, gyzinno, 2azy. Mema
oocnioxcennsn. Qoepicanus Yemono3u i3 60J0KOH JbOHY eKON02IYHO 6Oe3neuHumM Ccnocobom
OenieHigikayii 3 BUKOPUCTNAHHAM PO3YUHY NEPOYMOBOI KUCIOMU | BUSHAUEHHS BNIUEY OCHOBHUX
MEeXHON02IUHUX NapamMempis npoyecy OKUCHeHHsl yeatono3u nio dicto okuchuxa TEMIIO (2,2,6,6-
mempamemui-ninepuout-1-oxcun) Ha NOKAsHUKU axocmi oxkcuyentonosu. Memoouxa peanizayii.
Ha nepwiii cmaoii o6pobKu 6010KOH JIbOHY HNPOBOOUNU eKCMPAKYI0 CUPOBUHU POZUUHOM
2iopokcudy Hampiio 3 Konyenmpayieto 7 %, 3a 2iopomooyaa 10: 1, mpusanicmio 6i0 1 0o 4 200 3a
memnepamypu 95 £ 3 C. Ha Opyeiti cmadii npoedeHo 6apiHHA Yentol03U POZYUHOM
nepoymosoi kuciomu 3a memnepamypu 95 + 3 C mpusanicmio 4 200. [lpoyec okuchenms
Yenono3u 3 80J10KOH TboH)Y npogoounu posuunom TEMPO 3 eumpamamu 1,5, 3,0; 5,0 ma 10,0 %



8i0 macu abconomuo cyxoi cupogunu, 3a memnepamypu 20, 40 i 60 °C i mpusanrocmi npoyecy
6i0 2 0o 6 200. Pezynomamu Oocniosxcenns. Hasedeno Xximiunuti ckiad 60J0OKOH JTbOH).
Ooeporcana op2anocorb8eHMHA Yearo103a 3 60J0KOH TbOHY i3 3ANUUUKOGUM emicmoMm AieHiny 0,34
% i 3onvbuicmio 0,03 % euxopucmosysanacs ons npoyecy oxkucrenns TEMIIO. Ilokazano, wo
30inbuwiennss eumpamu okuchuka TEMIIO, mpusanocmi i memnepamypu npoyecy OKUCHEHHS.
CHpUAE 30ITbUEHHIO 8MICY KAPOOKCUTLHUX 2PV 8 00EPHCAHUX 3PAZKAX OKCUYETIONIO3U I3 IAHOT
Op2aHOCONbEEHMHOT Yenono3u. Bcmanosneno, wo nposeoeHHAM npoyecy OKUCHEHHS JIAHOT
yentonosu 3a eumpamu TEMIIO 5 % 6i0 macu abcontommuo cyxoi cuposunu, memnepamypu 60
C i mpusanocmi 6 200 OMPUMAHO OKCUYETIONI03Y 13 BMICMOM KApOOKCUibHUXx 2pyn 0o 5,3 %.
Bucnosku. Ompumana oKcuyenrono3a moxice 3acmoco8ysamucs y Xipyp2iutii npaxmuyi ik 0Oun
i3 KOMNOHEHMI8 HeMOKCUUHUX pPAOiONpOMeKmMOpPHUX, KPOBOCHUHHUX, AHMUMIKPOOHUX ma
PAaH03A201068ANIbHUX MAMEPIais.

IIpobremamuka. Paspabomka mexHono2uti noiyyeHus u3 npupoOHuIX UCTMOYHUKOS Cblpbsl
NPOOYKYUU, KOMOPAs NOCe OKOHUAHUSL CB0€20 HCUZHEHHO20 YUKAA NOOAEHCUM OUO0OeCmpYKYUl,
KaK anbmepHamuga npooyKYuu U3 UCHepnbulearoujux UCMOYHUKO8 Cblpbsi — Hedmu, yenio, 2a3y.
Llenv uccneoosanus. Ilonyuenue yenntono3vl U3 60JIOKOH JbHA IKOIO2UYECKU OE30NACHbIM
Cnocobom OenucHUPUKayuy ¢ UCNONb308AHUEM PACMEOPA NEPYKCYCHOU KUCIOMbL U OnpedeneHue
BIUAHUSA OCHOBHBIX MEXHOLOUYECKUX Nnapamempos npoyecca OKUCIeHUs YeN0a03bl HOoO
oevicmeuem oxkucaumens TEMIIO (2,2,6,6-mempamemun-nunepuduna-1-oxcun) Ha noxkazamenu
Kayecmea okcuyenntonozvl. Memoouxa peanuzayuu. Ha nepsoii cmaouu obpabomku 6010KOH
JIbHA NPOBOOUNU IKCMPAKYUIO CbIPbS PACMBOPOM 2UOPOKCUOA Hampus ¢ Konyenmpayuetl 7 %o,
npu eudpomooyne 10:1, npodonscumensnocmoio om 1 0o 4 4 npu memnepamype 95 + 3 C. Ha
8Mopoll  cmaouu nposedeHa 6apKa YeNlloNo3bl pPACMBOPOM HNEPYKCYCHOU KUCIOmMbl Npu
memnepamype 95 + 3 C npooonxcumenvrocmoio 4 u. Ilpoyecc oKucieHus yeuntonosvl u3
8010KOH JIbHA npogoounu pacmeopom TEMPO c pacxodamu 1,5; 3,0; 5,0 u 10,0 % om maccol
abconromuo cyxoeo coipvbs npu memnepamype 20, 40 u 60 °C u npodonsxcumenvHocmu npoyecca
om 2 00 6 u. Pezynomamer ucciedosanus. Ilpuseden xumuueckuil cocmag 60J0KOH JTbHA.
Ilonyyena opeanoconveenmuas Yenton03a U3 GONOKOH JIbHA C OCMAMOYHBLIM COOEPIHCAHUEM
auenuna 0,34 % u 3ombHocmoero 0,03 %, xomopas ucnonv308anacs 01 Npoyecca OKUCIeHUs.
TEMIIO. Iloxaszano, umo yeenuuenue pacxooa oxuciumens TEMIIO, npoodonscumenvhocmu u
memnepamypbl npoyecca OKUCIEHUsL CNOCOOCMBYem YEeNUYEHUIO COOePHCAHUS KAPOOKCUNbHBIX
2PYNN 8 NOJYYEeHHbIX 00pa3yax OKCUYENNI0N03bl U3 JIbHAHOU OpP2AHOCOIbEEHMHOU YEILNI0I03bL.
Yemanoeneno, umo npoeedenuem npoyecca OKUCIeHUs NbHAHOU UYET0N03bl NPU pACX00e
TEMIIO 5 % om maccet abcontomuo cyxo2o cwipbs, npu memnepamype 60 C u
npoooIcUmenbHocmu 6 4 NOIYUEHO OKCUYEILTION03Y C COOePHCAHUEM KAPOOKCUTbHBIX 2PV 00
5,3 %. Buwigoovl. Ilonyuennas OKCUYeNn0103a MON*CEm HPUMEHAMbCA 6 XUpYpeuueckou
npakmuke — Kak — OOUH U3  KOMNOHEHMO8  HEMOKCUYHbIX  pPAOUONPOMEKMOPHbIX,
KPOBOOCMAHABIUBAIOWUX, AHMUMUKPOOHBIX U PAHO3ANCUBTAIOUUX MAMEPUATIOB.

Problems. Development of technologies for obtaining products from natural sources of raw
materials, which after the end of its life cycle is subject to biodegradation, as an alternative to
products from exhaustive sources of raw materials — oil, coal, gas. Objective. The aim of the
paper is production of pulp from flax fibers by an ecologically safe method of delignification
using peracetic acid solution and determining the influence of the main technological
parameters of the cellulose oxidation process under the action of the TEMPO oxidant (2,2,6,6-
tetramethyl-piperidine-1-oxyl) on the quality of oxycellulose. Methods. In the first stage of flax
fiber processing, extraction was carried out with a solution of sodium hydroxide at a
concentration of 7%, a liquid-to-solid ratio of 10: 1, lasting from I to 4 hours at a temperature
of 95 = 3 °C. In the second stage, pulping with a solution of peracetic acid at a temperature of
95 £ 3 °C, for 4 hours was carried out. The process of cellulose oxidation from flax fibers was
carried out with a solution of TEMPO at a consumption of 1.5; 3.0; 5,0 and 10,0% by weight of



absolutely dry raw materials at a temperature of 20, 40 and 60 °C and duration from 2 to 6
hours. Results. The chemical composition of flax fibers is given. The organosolvent pulp from
flax fibers with a residual lignin content of 0.34% and an ash content of 0.03% was obtained,
which was used for the TEMPO oxidation process. It is shown that an increase in the
consumption of TEMPO oxidizer, duration and temperature of the oxidation process contribute
to an increase in the content of carboxyl groups in the obtained oxycellulose samples from flax
organosolvent pulp. It was established that by carrying out the process of oxidation of linseed
cellulose at a TEMPO consumption of 5% of the mass of absolutely dry raw material, at a
temperature of 60 °C and a duration of 6 hours, oxycellulose from a carboxyl group content of
up to 5.3% was obtained. Conclusions. Obtained oxycellulose can be used in surgical practice as
one of the components of non-toxic radioprotective, hemostatic, antimicrobial and wound
healing materials. Keywords: flax fiber, TEMPO, oxidation process, oxycellulose; carboxyl

group

46. Svetlana Frolenkova, Tatiana Overchenko, Tatiana Motronyuk,Victoria Vorobyova,
Iulia Miroshnychenko, Maria Panchenko// Journal of Chemical Technology and
Metallurgy, 54, 2, 2019, 443-446

The passivation of mild steels presents a definite interest because it is a reliable method
of protection against corrosion not only in liquid but also in an air environment. Recent
developments provide the opportunity to passivate the metals using only environmentally friendly
components. In addition the composition and the thickness of the resulting protective films can
be varied. The present communication reports an investigation of the chemical passivation
processes of mild steel in a zinc acetate solution in presence of oxidizing anions additives
(molybdates, bromates and their mixtures) and the stability of the corresponding passive films
formed. Cyclic voltammetry is applied. The time dependence of the open-circuit potentials is also
followed. It is found that the addition of sodium molybdate brings about an increase of the
anodic dissolution rate in a wide potential range, while the use of molybdate and bromate
mixture results in stable steel passivation.

47. S. V. Frolenkova, V. I. Vorobyova, T. A. Overchenko, M. 1. Skiba Ecologically safe
modified solutions for deposition of conversion coatings on steel / Naukovyi Visnyk NHU,
2018, Neé

To analyze the impact of the nature of solution components on the process of conversion
coating formation on low-carbon steel. Coatings were obtained by exposing samples to the
modifying solution at an ambient temperature for certain time. The potentiostatic and
potentiodynamic polarization were employed to investigate solution components’ impact on the
steel surface behavior. Conversion film content was determined with an X-ray microscope.
Pictures of the obtained coatings were derived with optical and electron microscopes. The
obtained conversion coatings corrosion protection efficiency was determined by the gravimetric
measurements.

A number of cold solutions for the formation of modified oxide conversion coatings on
low-carbon steel for temporary protection against corrosion in liquid and air environments have
been elaborated. As a basis for such mixtures, zinc acetate solutions are proposed. As modifying
additives oxoanions were used whose incorporation into oxide conversion films was confirmed
by X-ray scanning microscopy. It was determined that the holding time increase leads to a rise in
content of modifying components in the film and growth of its thickness.

48. Tatiana Overchenko, Svitlana Frolenkova, Victoria Vorobyova The development of
inhibitors of scale formation in water circulation systems in industry, power and municipal



households //Journal of Chemical Technology and Metallurgy, 54, 1, 2019, pp..72-76

This paper presents the results of research on the efficiency of reagents for mine water
stabilization depending on the conditions of their application, characteristics, type and added
amount of the reagents. Estimation of the efficiency of stabilizers of the scale formation was
determined using heat-electric heaters. The water hardness was determined by titrimetric
methods. The stabilizer of scale formation SMDS was synthesized from paraformaldehyde and
sodium hydrosulfite. Efficiency in relation to scale formation was determined by investigation of
water stabilization from the M. Gorky mine. The research showed that phosphonic-acids based
stabilizers (OEDPA, NTMPA) were the most effective ones. The new highly effective SMDS scale
formation stabilizer was proved to be not inferior to phosphonic acids and created a stabilizing
effect on 100 % level.

A new developed scale formation stabilizer allowed efficient use of water in cooling and
heat supply systems. It should be noted that efficiency of SMDS is not inferior to organic acids.
Created compositions on the basis of phosphonates, sulfonates and sulfuric acid provided a high
resistance to deposit formation in mine waters with hardness up to 14 mg-eq/dm3, at that
concentration of sulfuric acid did not exceed 2 - 3 mg-eq/dm3, the dose of the stabilizer was < 5
mg/dm3. The resulting scale formation stabilizer for water-cycle cooling and heat supply systems
on the basis of affordable, cheap raw materials will increase the efficiency of the heat-exchange
equipment, reduce water discharges for blowdown. It will allow wide introduction of closed
water-circulation systems that will increase the level of environmental safety of heat supply and
will significantly reduce water consumption in industry and power sector without significant
reconstruction of water conditioning and water purification stations.

49. Ilnockonoc B.I'. "BukopHuCTaHHA MeTOAy IPyNOBOr0 BPaxXyBaHHSI apryMeHTIB IJIsl
po3pod.ieHHs iIHPOPMATHBHUX IUIAHIB €KCIIEPUMEHTY B JOCJTIIKEeHHI ccTeM BHPOOHMITBA
nanepy ta kaprony',/Bicank HTYY "KIII im. Iropsa Cikopcbkoro'" Ximiuna iHxkeHepis,
€K0JI0Tisl Ta pecypco3depe:xenHsi, 2019, Hayk.30., Ne 1 (18), ¢.92 -96.

3 memoro po3pobaenHs mampuyi excnepumenmy GUKOPUCMAaHo Kpumepii ma cneyianivhe npocpamHe
3a6e3neueHHs Memoody epynogozo ypaxyeawus apeymenmie (MI'YA), wo 3abesneuye maxcumanoHy
inhopmamuenicmv  ma  WYMOCMIUKICMb  eKCHEPUMEHMANbHUX — OOCAIONCEHb  Npoyecy eKCmpakyii
B000PO3UUHHUX OP2AHIYHUX PEUOBUH i3 B0IOKHUCMUX Hanigghabpuxamis nid yac supobHUYmMea nanepy ma
Kapmowy 3 MIHIMATbHUM CRONCUBAHHAM CBINCOI 800U.

C yenvio paspabomku mampuyvl IKCNEPUMEHMA UCNOTb308AHO KPUMEpPUU U Cneyuaibhoe npo-
epammuoe odbecneuenue memooa epynnosozo ywema apeymenmos (MI'YA), umo obecneuusaem
MAKCUMATLHYIO UHDOPMAMUBHOCIIL U UWLYMOCTHOUKOCMb IKCHEPUMEHMATbHBIX UCCIe008AHULL NPOYecca
IKCIMPAKYUU  BOOOPACMBOPUMBIX  OPSAHUYECKUX GEUeCm8 U3 BOJIOKHUCMBIX NOAYypadpuxamos npu
npousgoocmee bymazu u KApmoHa ¢ MUHUMATbHLIM NOMpedIeHUueM céexcell 600bl.

In order to develop the experiment matrix, the criteria and special software for the method of group
arguments accounting (MGAA) were used, which provides the maximal informativeness and sound
proofuness of the experimental researches of the extraction process of water-soluble organic substances
from fibrous semi-finished products during paper and paperboard production with minimal fresh water
consumption

50. Ilnockonoc B. I'. CuHTE3 MaTeMaTHYHUX MoJejed 3 BUKOPUCTAHHAM KOMII'HOTEPHHX
TeXHOJIOTiH 3 MeTOK NPOrHO3yBaHHSI PIBHIB 3a0pyJAHEHHS BOJONOTOKIB TeXHOJIOTiYHHMX
cHUCcTeM BHPOOHHMITBA TMAamepy Ta KapToHy //MixkHapoaHuili HayKOBUI KypHaJ
"InrepHayka'.-2019. Ne 12(74), ¢.34-38, DOI: 10.25313/2520-2057-2019-12-5186

AHomauiss: CrninaHosaHo ma pearsii3oeaHO eKkcrepumeHmarnbHi O0CniOXeHHs ma Ha OCHO8I
po3pobrieHUX MamemMamu4Hux modesiell BU3HaYeHO ONMuUMarbHi yMO8U 8UKOpUCMaHHS MOOUgiKkogaHUX
KpoxmarbHUX Kreig nid 4ac supobHuuymea nanepy 0118 20gbpy8aHHs.



AHHOmauyus: CrinaHUpogaHO U peanu308aHO 3KCcrepuMeHmarsbHble uccriedoeaHusi U Ha OCHoge
paspabomaHHbiX Mamemamuyeckux Modenel ornpedesieHbl OnMuMalibHbIe yC/108UST UCMOIb308aHUS
ModughuyupOo8aHHbIX KpaxmarbHbIX Krieee rpu rpoudsodcmee bymaau 0r1si 20QhpuUpo8aHUs.

Summary: Experimental studies were planned and implemented and the optimal conditions for the
use of modified starch adhesives in the production of paper for corrugation were determined on the basis
of the developed mathematical models.

51. Ilnockonoc B. I'.. bvkina SI.I. Havkoei acmekmu  nowivky onmumanvHux vmoe
BHUKODHUCTAHHA MoOINbIiKOBAHUX KVKVDVI3SAHHX KDOXMAJBLHHUX KJeiB V BHDOOHHIITBI
namnepv Ta KanTony /~/ Mixcnapoonuit nayxoeomempuunuii scypuan ""Inmepunayka’. - 2019. -
Nel3 (75), c.42 -51.

AHomaujisi: Po3pobneHa mampuusi ekcriepumeHmarnsHux 0ocridxeHb ma ripogedeHa i peaniszauisi 8
nabopamopHux ymoeax. Ha ocHogi cmeopeHux mMamemamu4yHux modenel 8u3Ha4YeHO OnmumarsbHi
yMO8U 8UKOpUCMmaHHs MoOugbiKkogaHUX KpoxmarsrbHUX Kiieig 6 npoueci eupobHuuymea narnepy O0Ons
20¢bpy8aHHs.

AHHOmMauyusi: Pa3spabomaHa Mampuua 3KcriepuMeHmarsbHbIX uccriedogaHuli u rnposedeHa ee
peanusayusi 8 rabopamopHbiX ycrosusix. Ha ocHose co03daHHbIX Mamemamu4deckux wmodenel
onpederieHbl ONMUMasibHbIE YC108USI UCMOMb308aHUS MOOUGUUUPOBAHHbBIX KpaxmarsibHbIX K/leeg 8
npouecce rpoudgodcmea bymazu 0515l 20¢bpUPOBAHUSI.

Summary: A matrix of experimental studies has been developed and carried out in laboratory
conditions. On the basis of the created mathematical models, the optimal conditions for the use of
modified starch adhesives in the corrugated paper production are determined.

52. PagoBenunk B. M., Ilooepexnniit M.B., Pagoenunk 5. B., Kynak K.A. Oco6auBocTi
NOBO/KEHHS 3 TBepAMMH NMOOYTOBHMH Binxogamu Ha Tepurtopii Ykpainu / KomynanbHne
rocnogapcreo micrt, 2019. — pun. 147. — 1. 1. — C. 94 — 100.

Y crarTi mpoaHaNi30BaHO OCHOBHI aCIMEKTH TOBOKCHHS 3 TBEPAUMH MOOYTOBUMU
Bigxonamu Ha Teputopii Ykpainu y 2017 p., BU3BHAYeHO TEXHOJIOTii, 110 HaOIIbII MacoBO
3aCTOCOBYIOTBCS CHOTOIHI JJisi 3HENIKOPKCHHS BIIXOMIB, OMUCAHO HEJOJIKM Ta IepeBaru
BUKOPUCTaHHS iX B Hamiil kpaini. HaBeneHO HaWOUIBII MEPCHEKTHBHI JUISL BIPOBAKCHHS
CrocoOM TOBOJUKEHHS 3 TBEPAMMH IMOOYTOBHMMH BIIXOJaMH B YKpaiHi 13 30epexeHHsIM
MPUPOJIHUX PECYPCIB Ta MOMEPEHKECHHIM HETATUBHOTO BILTUBY HA JTOBKIJIIISL.

The results of analysis of municipal solid waste management methods on the territory of
Ukraine during 2017 are presented. Determined that the main method of municipal solid waste
disposal in Ukraine is landfill burial (93.35% of all municipal solid waste). As a result of such
way of management, over 1.3 billion tons of municipal solid waste have been accumulated
during previous years. Moreover, most landfills do not comply the requirements of
environmental safety. Only 57 landfills from 5434 in Ukraine have filtrate collection system and
only 40 have technological capabilities for filtrate neutralization. Only 13 landfills have biogas
collection systems, of which 6 landfills burn biogas in a flare, and 7 landfills use cogeneration
units. At the same time, in 2017 for reconstruction purposes only 8 000 UAH for each landfill
hectare was spent from the state and local budgets, which is catastrophically small for such
dangerous objects. There is only one incinerator in Ukraine, which utilizes only 2.48% of the
generated waste. Since the incinerator have not effective gas emissions cleaning system, which
can remove only dust and ash particles using electrofilters, all other pollutants are emitted into
the environment without neutralization. The implementation of separate collection systems for
municipal solid waste has very low speed. Officially today such systems are implemented in
2.9% of localitys in Ukraine, many of which work on small areas or do not work at all. No
composting systems for organic waste are used at all. In 2017 less than 0.01% of the municipal
solid waste was composted. All this facts testify that today the state does not have a single



strategy in the field of municipal solid waste management and the necessary attention to such
extremely acute environmental problems.

53. Trus I.,, Radovenchyk Y., Engineering of low-waste technology of natural and
wastewaters demineralization / Scientific Letters of Academic Society of Michal
Baludansky, 2019. - Ne 7 (6B). - C. 118-120.

There is a significant problem of water pollution today, which is caused by the sharp
increase in water mineralization in surface water bodies, especially in the industrial densely
populated regions. Increased mineralization results from the discharge of insufficiently treated
mine and industrial wastewater. Highly efficient water desalination processes are exploited to
tackle this challenge in the industry, public utilities, and everyday life. First and foremost, these
are baromembrane processes such as reverse osmosis and nanofiltration. At present, there are
great prospects for the application of nanofiltration membranes in water treatment systems.
Large-scale application of membrane technologies requires the simplification and reduction of
the cost of water purification technologies, increasing their reliability and efficiency. There are
two challenges that have to be tackled before the widespread application of the processes
mentioned above. First of all, the processes of efficient lightening and bleaching of water have to
be studied. Secondly, one has to cope with the problem of stabilizing water treatment before the
membrane cleaning stage that is necessary for the prevention of sedimentation on the
membranes.

A method that can effectively desalinate water is developed in this paper. Also, this
method can solve the problem of water demineralization. With nanofiltration desalination and
permissible chloride levels in the water, sulfates and rigidity ions are the only substances
accumulated in the concentrate, which enables them to be further processed by reagent methods
of precipitation in the form of calcium hydroxosulfoaluminates. A method of stabilization
treatment of solutions is developed to improve the efficiency of the process and increase the
membrane lifetime. A technological scheme of desalination of mineralized waters, which makes
it possible to receive purified water at full processing of the generated waste into target
products, is given in the paper.

Ha cvoeooniwmniti denv oocums 2ocmpo cmosams npobdiemu 3a0pyOHeHHS B00HUX
00°exmis, Wo BUKIUKAHO DI3KUM NIOBUUWEHHAM MiHepanizayii 600U 6 NOBEPXHesUX 8000UMAX,
0COOIUBO Ye CMOCYEMBCA NPOMUCTIOBUX 2ycmo3aceneHux pelionis. lliosuwenns minepanizayii
8i00Y6a€MbCs HACTIOOK CKUOY HEOOCMAMHbO OYUUWEHUX WAXMHUX MA NPOMUCTIOBUX CIIYHUX
600. /lnsa eupiuenns O0anoi npobremu 6 NPOMUCTIOB0CHI, KOMYHANbHUX 20CNOOApCmeax ma
nOOYMI UKOPUCMOBYIOMbCS BUCOKOEMEKMUBHI NPOYeCU 3HEeCONeHHA 800U — 6apoMeMOpanHi
npoyecu, maki AK 360pOmMHill ocmMoc ma Hanoginempyeanus. Hapasi nanmoginempayitini
MeMOpaHu Maome 6enude3ni nepcneKmusy nPu 3acMoCcy8aHHi ix y cucmemax nio2omoexu 600uU.
Jna wupoxkomacumabrHo2o 3acmocy8ants MeMOPAHHUX MEeXHONO02IU HeoOXIOHO CHpOujeHHs i
30euleseH s MexXHON02Il OUUUeHHs 800U, NIOBUWEeHHs iX Hadilinocmi ma eghekmugnocmi. Jns
WUPOKO2O BNPOBAONCEHHST OAHUX NPOYeci8 HeoOXIOHO BusYUmMU Npoyecu e@eKmusHo2o
0CeimieHHss ma 3HeOapeieHHs 800U ma supiwumu npooremy cmadinizayitiHoi 00pobKu 600U
nepeo cmaoieio MemMoOpanHHo20 OYULeHHs, 08 3an00ieauHs 0CA008IOKIAOEHHAM HA MeMOPAHAX.

B pobomi ons eupiwenns npobdremu Oeminepanizayii 800u pospobieHo memoo, ujo
0ozeonsic  eghekmusno  3Hecomoeamu 600y. Ilpu uamoinbmpayitinomy 3HecoNeHHi &
KOHYeHmpami HakONUYylomuvcs iuuie cyrbghamu ma ioHu HCopcmrKocmi, npu 00Ny CMuMUX pi6HsAxX
X0pudie y 600i, ye 0a€ MONCIUBICMb X NOOANbULOT NepepoOKU peazeHMHUMU Memodamu 3
BUCAONCEHHAM Y 8UTIA0T 2i0pOKCOCYIbhoanominamie kanvyito. s nioguujernts ehexmusHocmi
npoyecy ma 30L1blUeHHs. MepPMIHY eKCniyamayii Mmemopan po3pooieHo memoo cmabinizayiiHol
00poOKU po3YUHIE. 3aNPONOHOBAHA MEXHONO2IYHA CXeMAa ONPICHEHHs MIHepAani308aHux 600, Wo



00360JI51€ OMPUMYBAMU OYUWEHY 800y NpU NOGHIU nepepodyi YymeEopeHux 8i0X00di8 y yYinbosi
npPOOYKmu.

54. Radovenchyk Y., Trus 1., Management of solid household waste in Ukraine 2018 /
Scientific Letters of Academic Society of Michal Baludansky, 2019. - Ne 7 (6B). - C. 74-76.

The paper analyzes the key aspects of solid household waste management in the territory
of Ukraine in 2018. It has been explored that the main method of municipal solid waste disposal
in Ukraine is landfill disposal (94,23 % of all municipal solid waste). As a result of this
treatment, more than 1,38 billion tonnes of municipal solid waste has been accumulated in
previous years. Moreover, most landfills do not meet environmental safety requirements. Only 46
landfills out of 6107 in Ukraine have a filtrate collection system and only 33 have the
technological capacity to dispose of the filtrate. Only 18 landfills have biogas collection systems,
where biogas is burnt in a torch or used to power cogeneration plants.

There is only one incineration plant in Ukraine, which disposes of only 2 % of waste
generated. Since there is no efficient gas treatment system at the plant, it can only remove dust
and ash particles with the help of electrostatic precipitators, and all other pollutants are
released into the environment without neutralization. The implementation of separate collection
systems for solid waste is very slow. Officially, such systems are implemented in 4,2 % of
Ukrainian settlements today. Many of them operate in small territories or do not work at all.
Organic waste composting systems are not used at all. In 2018, less than 0,03 % of municipal
solid waste was composted. All these facts indicate that the government does not have a single
strategy in the field of solid waste management, and it does not pay the necessary attention to
such extremely acute environmental problems.

YV cmammi npoananizosano ocHosHi acnekmu No80OMCEHHs 3 MEepOUMU NoOYmosumu
gioxooamu ua mepumopii Ykpainu y 2018 p. BcmanosieHo, w0 OCHOBHUM MemOOOM
3HEUKOONCEHHST MBePOUX NOOYMOBUX 6i0X00i6 8 YKpaiHi € 3aXOpOHeHHs HA CMIMME3BANUWAX
(94,23 % ycix meepoux nobymosux 8i0xodis). B pesynemami makozo cnocody noooiceHHs 3a
nonepeoni poku 0yn0 Hakonuueno nouao 1,38 mapo. m meepoux nobymosux 6ioxoois. binvuue
moeo, Oinbuwicms CMIMME3BANUW HE BION0BIOAIOMb BUMO2AM eKON02iuHoi Oesnexu. Jluwe 46
cemimmessanuwy 3 6107 6 Vkpaini maromv cucmemy 3600py ¢inempamis, i auwe 33 maromo
MEXHON02IUHI MONCIUBOCMI 0151 3HeuKoOdceHHs Ginompamy. Tinvku 18 cmimmessanuuy maomo
cucmemu 3060py 6ioeasy, AKUL 6OHU CRATIIOMb ) (hakeli abo BUKOPUCTNOBYIOMb OJISL HCUBTIEHHS
KO2EeHEePayitiHuX yCMaHOoB8OK.

B Vkpaini € nuwe oone cmimmecnaniosanvhe nionpuemcmeo, sike ymunizye auuie 2 %
ymeoperux 8i0x00is. OCKiNbKU HA YbOMY NIONPUEMCMB HEMAE egheKMUBHOI cucmemu OYUUeHHs
BUKUOIB 2a3y, 6OHA  MOJCe GUOANAMU JUue YACMUHKU NUILYy ma 301U 3d OO0NOMO20I0
enrekmpo@inempis, yci iHwi 3a0pyOHI08aUl BUKUOAIOMbCA ) HABKOIUUWHE cepedosuiye 0e3
Heumpanizayii. Bnposaoicenus cucmem po30iibHo20 300py meepoux nodymosux 8i0xoodie mae
Oyaice HU3bKY weuokicmos. O@iyilino cb0200Hi maxi cucmemu énpogaddiceni y 4,2 % nacenenux
nynkmie Ykpainu, 6acamo 3 AKUX NpayolOmes HA HeGeIUKUX mepumopiax abo e3azani He
npayroiome. Cucmemu KOMROCMYBAHHS OP2AHIYHUX 8I0X00i6 63a2alli He BUKOPUCTNOBYVIOMbCA. Y
2018 poyi 6yno komnocmosano menuie 0,03 % meepoux nobymosux 6ioxoois. Yci yi ¢paxmu
ceiduams npo me, w0 CbO200HI Oepiicasa He Mae €0uHoi cmpameii y cghepi n0BOOINCEHHA 3
meepouMu noOYmosumMu 8ioxooamu ma HeoOXiOHOI yeacu 00 MAKUx HAO036UYAUHO 20CMPUX
€KONI02IUHUX NPOOIEM.
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Y ecmammi poszensnymo ma npoananizo8ano cnocoou enekmpoximiyHoeo 6e38i0X00H020
OYUUWeHHS BUCOKOMIHepanizoeanux 600. Ha oymky excnepmis, y HA036U4aUHO He3A008I1bHOMY
cmani nepedysaroms matidice 8ci piuku Yxpainu. Lle ocobnuso cmocyemvcs maiux pivok. Taxa
cumyayiss NOACHIOEMbCS He Julle Manolo ix 600Hicmio, a U 308CiM 8I0CYMHBLOI iX OXOPOHOIO.
Benuuezna 3a6pyoneHicms nogepxHesux 6000UM HAULOI 0epiHcasu noe A3aHd i3 NpOMUCIOBUMU
ckuoamu, wo micmamo y co0i 8adicKi Memanu, paodioHykaiou, Himpamu, ¢ocghamu,
Hagmonpodykmu mowo. Kpim npomucnogozo 3a6pyOHeHHS 3HAYHOI WKOOU AKICHOMY ma
KIIbKICHOMY CMAHY NOGEepXHe8uUx 600oum 3asdac Oyoienuymeo I'EC ma eodocxosuwy, 6
pe3yibmami 4020 3MIHIOEMbCS  PEeHCUM  PIYOK, 3MEHULYEMbCA 800000MIH, CMBOPIOIOMbCA
3acmitini 30HU, WO & pewmi pewm npu3eooums 00 6mpamu 30amMHOCHE CaMOOYUUATUCS.

Takooic cnio 3a3nauumu, OOCUMb NAAYIBHUU CMAH NIO3eMHUX B6000UM, 38I0KU 8
OCHOBHOMY 8100y8ac€MbCs 3a0Ip 800U Ol CNONCUBAHHS HACENEHHAM V MANEHbKUX MICMAx ma
cenax. J{o niozemHux 600 i3 38auwy NOMPAnisitOmMs NPOMUCIO8] Ma NOOYMOBGI I0X0OU, MAKOIC Y
pasi Oypinusa ceepOnouH, npu OyOieHUYMEI Mempo mowo. Benuuesnuii HecamuHuili 6nius Ha
cman  Ni03eMHUx 600 YUHUMb OISIbHICMb CLILCbKO2O 20CN00APCmMed, 68 HACIIO0K Y020
cnocmepieaemvcsi  NOHAOHOPMOBe  3a0PVOHEHHsT — 6800  NEeCMUYUuOaMu,  HIMPAmHumu,
Gochamuumu, xaniinumu O0obpusamu mowo. Tomy numanHs ouuweHHs 3AOPYOHEHUX 800 €
HAO36UYAIHO AKMYANbHUM NUMAHHAM, MOMY WO ye Hece 8 cobi cumyayiio i3 300po8 am Hayii
ma ntooeti 8 3azanom. Ocobaueo, cmopona 6e36i0X00HOI MEXHONO02IT OUUCTIKU 800 € 8ANCIUBOIO T
MAKod#C aKkmyanivHolo. Aodce 6e38i0X00HI MexHON021T — ye genuye3HUli CHeKmp MONCIUBOCIEN Y
APOMUCTIOBOCMI 3 BUCOKUM pi6HeM HNpUOYmMKy, a 20]108He, OXOPOHOK HABKOIUUHBOZO
npupooroco cepedosuuia. beszsioxooni mexnonoelii ouucmku 3a6pyOHEeHUX 8000UM NEPemeoploe
cam npoyec OYUCMKU Y NPUOYMKOBUU Npoyec, aodxce NApaiebHO MeXHON02is 00360J€
ompumamuy YiHHUL NPOOYKM, KOMPULL MOICHA SUKOPUCIOBYEAMU Y PISHUX 2aANY38X HAPOOHO20
2ocnodapcmaa.

Enexmpoximiunuii memoo ouuwenus 6i00y8acmuvcs 3a pPAXYHOK NepeHeceHHs [OHI8
eleKmpOoNimy Kpizb CeleKmugHi ioH00OMIHHI MemoOpanu nio dicio pizHuyi nomenyianis. 11i0 uac
HAWl020 eKCnepuUMeHmanbHo20 00CII0NCeHHs 8 1aDOPAMOPHUX YMOBAX, MU BUKOPUCTNOBYEANU O8I
IOHOOOMIHHI MemOpanu, a came, KamionooominHy — MK-40 ma anionooominny — AB-17-8.
Kamionni membpanu micmsamos He2amueHoO 3apsodiceHi (DYHKYIOHANbHI 2pynu, NpomuioHamu
AKUX € kamionu. Bowu nponycxkarome KamioHu, a aHiOHU SIOWMOBXYIOMbCS | He NpPOXoOsimb
yepe3 HUX. AHIOHHI MeMOpanu Mimame QIKCO8aHI YYHKYIOHANLHI 2PYNU NO3ZUMUBHO 3APAONCEHI,
NPOMUIOHAMU AKUX € AHIOHU. AHIOHHI MeMOpanu 8i0UMOBXYI0OMb i He NPONYCKAMb KAMIioHU, d
nponyckaroms avionu. Taxoow, 6 AKocmi enekmpooié GUKOPUCMOBYBANU NIACMUHKY 3
HepIHCasitoyoi cmai Ak Kamoo ma 3ani3Hutl aHo0, KOMPULL 8 pe3y1bmami NPOX0OHNCEeHHs Npoyecy
posuunsecs. Inowa enekmpodie cknadana Sk=SA=0,12 om’. Cury cmpymy mpumanu na pieni 1
A. B xamoowuiti obnacmi sacmocosysaiu 0,05 H posuun NaOH, & cepedHiii pobouiti obracmi
3acmocosysanu posuun NaCl, a 6 anoOHiU obracmi — NiOKUCIeHUl PO34uUH XA0pudy HAMpIro.
3anpononosanuii memoo enekmpooianizy, 00380J5€ OMPUMAMU 084 YIHHUX KOMNOHEHMU, WO HA
CbO2OOHIWHIL 0eHb NIOKPECIIOE CYUacCHicmb ma 0e38i0X00HICMb MEXHON02Il OYUCmKUY, A came —
NaOH «onyenmpoganuui ma FeCl;. Cnio 3a3nHayumu 6adciugicms OMPUMAHHA MAKO20
KOMNOHeHmy, K 3anizoemicuuti koazynsinm FeCls, kompuii eukopucmosgyemscs Ha nio20moeuux
Ccmaoisix ouuwjeHHs 600U 0N NUMMSA | 20CNOO0APCHLKUX NOmMped, a MAKodC V IHUUX 2aTY35X
NPOMUCTIOBOCMI O/ 3HE3APANCEHHS Heducmom, npu nieMeHmayii mKkaHuH ma y npoyecax
sucomognents gapoysanvrux peuosun. Ha mepenax Yxpainu, FeCl; ax i oinvwicms peacenmis
0151 80OONIO20MOBKU MA B000OYUCKU BUSOMOBIAEMbCA MA PeanizyeEmvbcs 3a Ni08ULEHOTO
yinoto, wo podoumv Hauy memy OOCIIONCEHHA we Oilbule aKmyaubHO ma eKOHOMIYHO



ooyinbHo. B pezyrsmami npoeedenns excnepumenmy oanocsi docsemu 13-mu 8i0comrkosoeo
posuuny xoacynisinmy FeCls, wo € xopouum noKasHuKom.

Jana ides ma HaAnpAMOK OYUCMKU 800U 00380J5€ 6NPOBANNCYSamMU 0e36810X00HI
mexHonoz2il, wo 0ae 3Mo2y eupiuyéamu noOGiliHe 3A80AHHS OXOPOHU HABKOIUUHbO2O
APUPOOHO20 CepedosULyd.

The article considers and analyzes the methods of electrochemical non-waste cleaning of
highly mineralized waters. According to experts, almost all the rivers of Ukraine are in an
extremely unsatisfactory condition. This is especially true for small rivers. This situation is
explained not only by their small wateriness, but also by their lack of protection. The huge
pollution of the surface water of our state is connected with industrial discharges containing
heavy metals, radionuclides, nitrates, phosphates, petroleum products, etc.

In addition to industrial pollution, significant damage to the quality and quantity of
surface water bodies causes the construction of hydroelectric power stations and reservoirs,
resulting in a change in the regime of rivers, decreases in water exchange, stagnant zones are
created, which in the end leads to loss of self-cleaning capacity. It should also be noted that the
ponding state of underground water bodies is rather cryogenic, where the main source of water
is collected for consumption by the population in small towns and villages. Underground water
from landfills includes industrial and domestic waste, also in the case of drilling, at the
construction of the metro, etc. A huge negative impact on the state of groundwater affects
agriculture, resulting in excessive pollution of water with pesticides, nitrates, phosphates, potash
fertilizers, etc. Therefore, the issue of cleaning up contaminated waters is a very topical issue,
because it carries the situation with the health of the nation and people in general. Particularly,
the side of the waste-free water treatment technology is important and also relevant. Indeed,
waste-free technologies are a huge range of opportunities in a high-profit industry, and most
importantly, environmental protection. Non-waste technologies for cleaning of contaminated
reservoirs turn the process of cleaning into a profitable process, because in parallel the
technology allows obtaining a valuable product, which can be used in various branches of the
national economy.

The electrochemical purification method is due to the transfer of electrolyte ions through
selective ion exchange membranes under the influence of the potential difference. During our
experimental study in laboratory conditions, we used two ion exchange membranes, namely,
cation exchange - MK-40 and anion exchange - AB-17-8. Cationic membranes contain
negatively charged functional groups with cations counterions. They miss cations, and anions
repel and do not pass through them. Anionic membranes label fixed functional groups positively
charged, with counterions of which are anions. Anionic membranes repel and do not allow
cations, but pass anions. Also, electrodes used a plate of stainless steel as a cathode and an iron
anode, which as a result of the process was dissolved. The area of the electrodes was Sk = SA =
0,12 dm’. The current strength was kept at 1 A. In the cathode region was used a 0.05 N solution
of NaOH, in the middle working area was used a NaCl solution, and in the anode region was
used an acidified solution of sodium chloride. The proposed method of electrodialysis, allows
you to get two valuable components, which today emphasizes the current and no waste of the
technology of purification, namely - NaOH concentrated and FeCl;. It should be noted the
importance of obtaining such a component as a ferritic coagulant FeCls, which is used in the
preparatory stages of drinking water purification and economic needs, as well as in other
industries for decontamination of impurities, with pigmentation of tissues and in the processes of
manufacturing of coloring agents. In Ukraine, FeCls, like most reagents for water treatment and
water treatment, is manufactured and sold at an elevated price, which makes our research topic
even more relevant and economically feasible.

As a result of the experiment, it was possible to achieve a 13 percent solution of FeCl;
coagulant, which is a good indicator. This idea and direction of water purification allows us to



implement waste-free technologies, which allows to solve a double task of environmental
protection.
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The study of the possibility of intensification of liquids evaporation processes by using
materials with capillary properties are presented. The idea is to install above the mirror of a
liquid phase an additional vertical fabric cloth with capillary properties. The lower end of the
cloth is immersed in the liquid phase, and the upper one is fixed over the liquid. In the pores of
the capillary fabric the liquid rises to a certain height, substantially increasing the area of
evaporation. In this case, the intensity of evaporation from the surface of the cloth is determined
by the balance of two processes - the transport process of the liquid phase in pores and its
evaporation from the surface of the fabric. In experiments the strips of cotton cloths were used.
Two identical cylinders were used in research, one of which used as a control, other contained
strip from materials with capillary properties. The influence of various factors on the efficiency
of evaporation processes was investigated. It is established that with increasing of air
temperature, the intensity of evaporation increases, which automatically causes a decrease the
liquid phase rise level. With the different number of tissue layers the level of the liquid phase
lifting also varies. So, for one layer of fabric (thickness - 0,15 mm, temperature - 20 C) the
liquid rises at 15 cm. For 20 layers the liquid rises increase to 37 cm, which significantly
increased the area of evaporation. It is proposed to form special panels from several layers of
capillary materials in order to increase the volume of liquid which transported through the pores
of the fabric and the level of its lifting. It has established that for cotton cloth it is enough to use
13 - 15 layers to obtain the maximum result. With an increasing of the number of layers more
than 13 - 15, the growth of the evaporation intensity is practically exhausted and with the
subsequent layers addition practically does not increase. The physical model of evaporation
process is proposed. Its reliability is confirmed by the dependence of the level from the air
temperature by obtaining the maximum level of fluid raising (84 cm) with exclusion of
evaporation from the surface of the cloth. The experiments confirmed the possibility for using
materials with capillary properties as an intensifier of the evaporation process. In this case, the
intensification is due to a significant increase of the evaporation area. Moreover, the process
does not require additional devices, because such increasing is caused by the capillary effect.
Therefore, for the implementation of the described technology, considerable attention should be
paid to the selection of fabrics with a maximum height of liquid phase raising. The increase of
the evaporation intensity of more than 2 — 2,5 orders is a significant factor for further research
and technology implementation at industrial processes.

B pobomi mnaseoeni pezynomamu GuUeHHS MONCIUBOCMI [HMeHcugikayii npoyecie
BUNAPIOBANHSA PIOUH ULTAXOM BUKOPUCMAHHA Mamepianie 3 kaninapuumu enacmusocmamu. Cymo
00CNIOJCEHHsL NONsi2AE€  V  000AMKOBOMY 8CMAHOGNIEHHI HAO  03epKalom  piokoi  @asu
8EPMUKAILHO20 NOAOMHUWA 13 MKAHUHU 3 KANLIApHUMU eaacmusocmamu. Huowchii Kineys
NONTOMHUWYA 3AHYPIOEMbCA 8 PIOKY a3y, a 6epxHili 3akpinaoemvcsi Hao piounow. Ilo nopax
MKAHUHU ~ PIOUHA NIOHIMAEMbCA HA  GUHAYEHY GUCOMY, CYMMEBO 30ibUyOuU  NIOWY
sunaposysants. 1lpu ybomy iHmeHncugHicms 8UNAPOBYBAHHS 3 NOGEPXHI MKAHUHU GU3HAYAEMbCA
banrancom 080X npoyecié — MpaHcnoOpmysanHs pioxkoi ¢azu no nopax ma ii 6UNApo8y8anHs 3
NO6epXHi mMKAHUHU. B excnepumenmax 3acmocogyeanu 60JOKHUCMI NOJOMHUWA I3 CMYIHCOK



b6asoenu. [l 00CHiONCeHb BUKOPUCMOBYBANU 084 OOHAKOBUX YUNIHOPU, OOUH 3 KOMPUX
BUKOHYBAB (DYHKYIIO KOHMPOIbHO20, THUWUL — MICIMUE CMYIICKY I3 MKAHUHU | BUKOHY8A8 (DYHKYIIO
docnionozo. JlocniodceHo 6naug pizHOMAaHimHuUX pakmopie Ha egheKmusHicms npoyecie
sunapogysanns. Bcmanoeneno, wo 3 nioguwjenHam memnepamypu NoO8imps iHMeHCUBHICMb
BUNAPOBYBAHHS 3POCMAE, WO ABMOMAMUYHO BUKTUKAE 3HUNCEHHS PI6HA, HA AKULL NIOHIMAEMbCA
pioka ¢asza. Ilpu pi3uiti KineKocmi wapie mMKAHUHU pPiGeHb NIOHAMMSA pPIOKoi ¢hazu maxooic
sminoemuvca. Tak, akujo 015 00H020 wapy mxkaHunu moswunoro 0,15 mm npu memnepamypi 20
C piouna nionimaemscs na 15 cm, mo npu 20 wapax yeu noxkazuux spocmae 00 37 cm, wo
CYmmeso 30inbuwyc niowyy 6Unaposy8aHHs. 3anponoHOBAHO 3 Memol 30iNbuleHHs 00’ emy
DIOUHU, WO MPAHCNOPMYEMbC NO NOPAX MKAHUMU MA pPieHA i niOHAmMmMSA, NOIOMHUWA
@opmyeamu i3 Kinbkox wapie. Bcmanoeneno, wjo y 6unaoxy UKOPUCMAaHHa MKAHUHU i3 6A808HU
OJ1s1 OMPUMAHHI MAKCUMATLHO20 pe3ylbmamy 00CMAamHb0 8UKOPUCIOBY8amMuU NoAoOmHuwa i3 13
— 15 wapis. I3 30inbwennsam Kitokocmi wapie suwe 13 — 15 npupicm inmencugHocmi
BUNAPOBYBAHHA NPAKMUYHO BUUEPNYEMbCA | NPU NOOANLULOMY O000A8AHHI CMYAHCOK OABOBHU
NpaKmuyHo He 3pocmae. 3anpononosana gisuuna modenv npoyecy eunaposyeéanus. Ii
00CMOBIPHICMb  NIOMBEPONCYEMBCA 3ANEHCHICMIO PIBHA NIOHAMMS PIOUHU NO MKAHUHI 810
memnepamypu nosimps ma OO0CACHEHHAM MAKCUMANbHO20 pieHA (84 cm) npu GuKkmoueHHi
suUnaposysamuss 3 nosepxui noromuuwa. Ilposedeni  0ocniodceHHs  NIOMBEPOIHCYIONMb
MOMCIUBICMb  BUKOPUCMAHHA —Mamepianié 3 KAniIAPHUMU — 61ACMUBOCMAMU 6  AKOCMI
inmeHcughixamopa npoyecy 6unapogyeanHs 3 nosepxui piounu. IIpu yvomy inmencughikayis
8i00Y6a€MbCA 34 PAXYHOK CYMMEBO20 30iNbuleHHA niowi eunaposyeanus. Ilpuuomy, npoyec He
nompeobye 000amKoO8UX NPUCMPOIB, OCKIIbKU makKe 30i1bueHHs Na1owi 6100Y8aEMbCs 3a PAXYHOK
Kaninaproeo egexmy. Tomy Ona peanizayii onucamoi mexwono2ii 3HA4HY y8azy HeoOXiOHO
npuoinamu 6ubopy MKAHUH 3 MAKCUMAILHOI GUCOMOI0 NIOHAmMM piokoi ¢asu. 36inbuienus
IHMEeHCUBHOCMI BUNAPOBYBAHHSA 3 OKPEMUX YMO8 binbuie Hidc Ha 2 — 2,5 nopaoKu, € cCymmesum
Gdakmopom 051 nNOOANLWUX OOCAIONCEHb MA BNPOBAONCEHHS MEXHON02II HA NPOMUCTIOBUX
06 ’ekmax.
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