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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Opep>kaHHs xiMivHO MO (IKOBaHMX COPOEHTIB i3 BTOPUHHOI CUPDOBUHU

Ha3sBa po6oTH aHIJIilICbKOIO:

Production of chemically modified sorbents from secondary raw materials

PedepaT ykpaiHCbKOIO:

Y 3BiTi IpeACTaBIEHO PE3YyJIbTAaTU JOCIIIKEHDb 3 OLEP>KaHHS XiMiYHO MO (IKOBAaHMX COPOEHTIB i3 BTOPMHHOI
CHPOBUHY, BCTAHOBJIEHHS] 3aKOHOMiIPHOCTE! BUJTyY€HHSI TEXHOT€HHUX TOJIIOTAHTIB i3 BOAY Ta PO3POO6IEHHS
TEXHOJIOTIYHMX CXEM iX 3aCTOCYBaHHA. [lOCIIiIKEHO MPOLEeCH JIY>KHOI Ta KUCJIOTHOI aKTUBALlii POCJIMHHOI CUDOBUHU
i kap6onizarii. BctanosseHo BIMB KoHUeHTpalii NanCOn, TemnepaTypu Ta TPUBAJIOCTi TEPMiYHOI 0OpOOKY Ha
$hopMyBaHHS IOPUCTOI CTPYKTYPH Ta COPOLiNHI BIAaCTUBOCTI MaTepiasiB. BusHaueHO oNTUMAaJbHi IapaMeTpu
ozep>kaHHs MonudikoBaHOTO copbeHTy: KoHUeHTpalis NanCOo - 15 %, Temneparypa kap6osisatii - 500 °C,
TpuBajicTb — 60 XB. BcTaHOBJIEHO BUCOKY e(deKTUBHICTb (6isbiie 80 %) monngikoBaHUX COPOEHTIB IOA0
BUJIyUEHHS iOHiB BaXkKux meTasiB Pb%n, Cd?m, Cu?n, Ni2o Ta Co?n. [locaigkeHo mpoliec BUAaaeHHs OpraHiyHUX 6apBHUKIB
i3 Bomu: cOp6GeHT i3 pocanHHOI cupoBUHY, akTBoBaHUi HNOR, 3a6e3neuyyBas 1o 95 % BUAATIEHHS METUIOBOTO
opamxeBoro, a mogudikauis ueosity 10 %-m NaonCOn nigpuiiyBasa oro nuTomMy MoBepxHIo 3 32 1o 58 M2 /T i
KaTioHOOOMIHHY eMHicTb 3 1,8 10 2,6 MMOJIB /T. PO3p06J1€HO MaTeMaTUYHY MOZEb Moguikalii copObeHTiB i
BCTAHOBJIEHO, 1O JJ151 TEXHIYHOI KOHOILII COPTY «[JISIHULISI» OOBYIJIEHHS MifBUILye COPOLiliHY eMHicTb mozno Pb?o 3
103,6 mo 246,9 Mr/r, a MOYaTKOBY WIBUAKICTb copbuii — y 5,7 pa3a. KiHeTuuHi faHi ONuCyI0ThCSI MOJIEJIIIIO TICEBII0-
Ipyroro nopsaky. JlocaimkeHo cop6uiiine BusyueHHs gocdaris i [TAP mopudikoBanum neositoM. CTymiHb
ouuileHHs cTaHoBUB 97,25 % nis gpocdariB Ta 93,33 % s [TAP. Po3po6ieHO TeXHOJIOTiUHI CXeMU XiMigHO]
aKTUBallii BTOpPUHHOI POCIMHHOI CHPOBUHY, Ofep>XKaHHs Ta yTuiizanii MoaudikoBaHUX COPOEHTIB, 10

3a0e3ne4yloTh eeKTBHE OUUIIEHHS BOAU Ta pallioHajbHe BUKOPHUCTAHHS PECYpPCiB.

Pedepar aHIJ1iHCBKOIO:

The report presents the results of studies on the production of chemically modified sorbents from secondary raw
materials, determination of the regularities of technogenic pollutant removal from water, and development of
technological schemes for their application. The processes of alkaline and acid activation of plant raw materials
and carbonization were investigated. The effects of NanCOn concentration, temperature, and duration of thermal
treatment on the formation of the porous structure and sorption properties of the materials were established. The
optimal parameters for obtaining the modified sorbent were determined: NanCOn concentration of 15%,
carbonization temperature of 500 °C, and treatment duration of 60 min. High efficiency (more than 80%) of the
modified sorbents in the removal of heavy metal ions Pb?n, Cd?m, Cu?n, Ni?g, and Co?o was established. The removal of
organic dyes from water was investigated: the sorbent obtained from plant raw materials and activated with HNOn
provided up to 95% removal of methyl orange, while modification of zeolite with 10% NaoCOn increased its specific
surface area from 32 to 58 m? /g and cation-exchange capacity from 1,8 to 2,6 mmol /g. A mathematical model of
sorbent modification was developed. It was established that carbonization of industrial hemp of the «Hlynytsia»
variety increased the sorption capacity toward Pb2o from 103,6 to 246,9 mg/g and the initial sorption rate by 5,7
times. The kinetic data were described by the pseudo-second-order model. The sorption removal of phosphates
and surfactants using modified zeolite was investigated. The removal efficiency was 97,25% for phosphates and
93,33% for surfactants. Technological schemes for the chemical activation of secondary plant raw materials, as
well as the production and utilization of modified sorbents, were developed, ensuring effective water purification

and rational resource utilization.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: HaykoBi Ta TEXHOJIOTIYHI OCHOBU OTPUMMAHHS COPOL{iiHNX MaTepiaiB, ONTUMAIbHI
TEXHOJIOTi4YHI PEXXMMU Ta €KCIIEPUMEHTAJIbHI 3pa3KU XiMiYHO MOAM(DIKOBAHUX COPOEHTIB HA OCHOBI BTOPUHHO]
CUPOBUHU, 3aKOHOMIPHOCTi OYHIIIEHHS BOJHUX CEPENOBUII Bifl iOHIB BaXKKMX METaJIiB, OPTaHiYHUX GAPBHUKIB,
docdariB i TOBEPXHEBO-aKTUBHUX PEUOBKH, 8 TAKOXK TEXHOJIOTIUHI CXeMHU iX Ofiep>KaHHsl, 3aCTOCYBaHHS,

perenepatii Ta palioHanbHOI yTUIIi3aLii.

Haszpa HTII anrJiiicbKo10: Scientific and technological foundations for the production of sorption materials,
optimal technological conditions, and experimental samples of chemically modified sorbents based on secondary
raw materials; regularities of the purification of aqueous media from heavy metal ions, organic dyes, phosphates,
and surfactants; as well as technological schemes for their production, application, regeneration, and rational
utilization.

HTII, sixy nepen6adasiocss CTBOPHUTH: CTBOPEHO
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Marepianu, [Hie (3aKOHOMIPHOCTI XiMiYHOI MOfMdiKaLii BTOPMHHOI CMPOBUHY 3
OTaMaHHSM HOBUX COPOLiTHMX MaTepiasiB, ONTUMaJIbHi TEXHOJIOTIYHI PEXKUMU OJlep>KaHHS COPOEHTIB,
MaTeMaTu4Hi Mojiesi mpoueciB moaudikartii Ta cop6Iiii, eKcriepruMeHTaIbHi 3pa3ky XiMivHO MOAN(iIKOBaHUX
COpOEHTIB i3 MiABUIEeHUMU COPOLIMHMMU XapaKTePUCTUKAMU, TEXHOJIOTIYHI CXeMU OUUIEeHHS BOJHUX CEPeIOBUIL
Bif iOHiB Ba’)KKMX Me€TaJliB, OpraHiyHUX 6apBHUKIB, pocdaTiB i [1AP, TexHOOTIUHI pilleHHs 00 pereHeparii Ta

panioHanbHOI yTusizanii BiinpanboBaHUX COPOEHTIB.)
l'asy3p 3aCTOCYBaHHS: XimiuHa TEXHOJIOTIs
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Po3po6iieHo TexHOIOrYHI Ta HAYKOBI MiIXOAM [0 OfIeP’KaHHA XIMIYHO MOIM(DIKOBAHUX COPOEHTIB 3
BTOPMHHOI CUPOBUHH, 30KpEMa POCTIMHHOTO ITOXO/I’)KEHHS Ta IPUPOIHUX aJIIOMOCUJIIKATiB. 3alIpOIIOHOBAHO HOBI
CcOpOLiliHi MaTepiany MIISAXOM JIYKHOI Ta KUCJIOTHOI aKTUBaLlii, TepMiyHOI 06p0OKY i KapOoHi3alii BTOPUHHO]
cupoBrHU. OTpUMaHi COp6eHTHU 3a6e311e4yi0Th e(PeKTUBHE BUYYE€HHS 3 BOJAHUX CEPEJOBUILL i0HIB BAXKKUX METaJIiB
Pb2n, Cd?n, Cu?n, Ni?o Ta Co?n, opraniyHux 6apBHUKIB, GocdaTiB i IOBEPXHEBO-aKTUBHUX Pe4OBUH. CTyIiHb OYUIIEHHS
BOJM BiT, OCHOBHMX 3a0pyiHIOBauiB repesuinye 80 %, a pist pocdari Ta [TAP nocsrae BinnosigHo 97,25 Ta 93,33
%.Bu3HavYeHO ONTUMAJIbHI TEXHOJIOTIUHI TapaMeTpy ofepkKaHHSI MoAN(iKOBaHUX COPOEHTIB, BCTAHOBJIEHO iX
($i3uKo-XiMiuHi Ta KiHETUYHI XapaKTEPUCTUKU, PO3POOIEHO MaTEMAaTUYHY MOJIeJlb IIpoLiecy Moaudikauii .
3arporoHOBaHO TEXHOJIOTIYHI CXeMU BUPOOHUIITBA COPOEHTIB Ta iX BUKOPUCTAHHS JJ151 OUUILEHHS IPOMUCIIOBUX Ta
KOMYHaJIbHUX CTiYHUX BOJ. [lepen6aueHo MOXKIIMBICTh pereHepariii Ta pauioHanbHOi yTujizarii BigmpanpoBaHuX
COpPOLiiHMX MaTepiaiB SIK CUPOBUHMU [ O€P>KaHHs 10OpUB. Po3pobyieHa NpoayKLis Mo>Ke 6yTH BUKOPUCTaHa Ha

MigIpreMCTBAxX XiMiYHOI TPOMUCIIOBOCTI, @ TAKOX Y CUCTEMAX OYUILEHHS [IPUPOJHUX i CTIYHUX BOZ,

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Inme (Po3po6ienns pecypcosbepiraioanx Ta €KOJIOTi9HO
6e3rneYHrX TeXHOJIOTIN oflep>KaHHS XiMivHO MOoau(iKOBaHUX COPOEHTIB i3 BTOPUHHOI POCMHHOI CHPOBUHU Ta
MIPUPOJHUX ATIOMOCUITIKATIB, CIIPSIMOBAHUX Ha MiABUIIEHHS e(DEKTUBHOCTI OYUIIEHHS BOJHUX CEPeOBUlll,
palioHa/IbHE BUKOPUCTAHHS IPUPOJHUX PECYPCIB Ta 3MEHIIEHHS 0OCSTiB BigxoniB. Peanisalis oTpuMaHux
pe3yJIbTaTiB COPUSTUME CTBOPEHHIO BiTUM3HSIHMX COPOLITHMX MaTepiasiB /1J1 OYMILEHHS IPOMUCJIOBUX i
KOMYHaJIbHUX CTiYHUX BOJ, Bifl iOHIB Ba’KKUX METaJliB, OpraHiyHuX 0apBHUKIB, GocdaTiB i 1OBEepxHEBO-aKTUBHUX
PEYOBUH, a TAKOX 3HMKEHHIO 3aJIEXKHOCTI BiJl iIMIOPTHUX COpOEHTIB. OuiKyBaHMil e(eKT BKIIIOYAE MiJ|BUILLEHHS
e(peKTUBHOCTI IPUPOIOOXOPOHHUX TEXHOJIOTIH, 3a/ly4eHHs] BTOPMHHOI CUPOBMHU J10 TOCNIOAAPCHKOro 06iry,
MOXJIMBICTb pereHepaltiii Ta paljioHasbHOI yTui3alii BianpanboBaHUxX COPOEHTIB i IOBEpHEHHS L[iHHUX

KOMIIOHEHTIB Y BUPOOHMYMI LIUKJI, 30Kpema JJIsl Oflep>KaHHS OOPUB.)



BrsiuB HTII Ha mOBKJIJISI:3sMeHIIye €KOJIOTiYHe HABAHTAXKEHHS Ha HABKOJIMIIHE NPUPOJIHE CEPE/IOBUIIE
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Ta BOJOBiABEIE€HHS, MiATIPUEMCTBA, O 3IiMICHIOIOTh OYUIIEHHS IPOMUCIIOBUX i KOMYHAJIBHUX CTiYHUX BOJ, a TAKOX
HAyKOBO-0CJiJHi Ta BUpOOHMYI OpraHisallii, 3allikaBjieHi y BUKOPUCTaHHI COPOLIHAX MaTepiasliB [ OUNLIEHHS
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