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VJIK 504(075.8)
MMPOBJIEMH SIKOCTI BOJ! B YKPATHI

B. AnamoBchka, T. I'aboBaa, B. ®ipman
JIvgiscokuil Hayionanehull ynieepcumem imeni leana @panka
ByJI. YHiBepcuterchka, 1, M. JIpBiB, 79000
e-mail: vasylyna.adamovska@gmail.com

Bona € omHMM 13 BaXIMBUX €IEMEHTIB MOBKULISA. OCHOBHUMH MPOOJIEMaMH €KOJIOTIi, SKi
NOB'sI3aHI 3 TiAPOCQEpor0 MIIAHETH, € YMOBU 3a0€3MEUCHHs HACENEHHS BOJAOK0, 11 SKICTIO Ta
MO>KJIMBOCTI 11 MiJIBHIIIEHHS. J[0 HETaBHHOTO Yacy Il MPOOJIEMH HE CTOSUTH TaK TOCTPO, B 3B'SI3KY
3 BIJHOCHOIO YHCTOTOKO MPUPOTHUX JDKEPEN BOAOMOCTAYaHHS Ta iX JOCTATHBOIO KUTBKICTIO. B
OCTaHHI JCCATUPIYYS CHUTYyallis Pi3KO 3MIHWIACS. 3HaYHA KOHIIEHTpAIlis MICHKOTO HACEJICHHS,
pi3ke 30UTBIICHHS MPOMHCIOBHUX, TPAHCHOPTHUX, CLIbCHKOTOCIOAAPCHKUX, CHEPreTHUHUX Ta
IHITUX aHTPOIOTCHHUX BHWKHU/IB TPU3BEIN 10 TMOPYIICHHS SIKOCTI BOIHM, TOSIBI B JDKEpenax
BOJIONIOCTAYaHHS HE BIACTUBUX MPUPOAHHOMY CEpPEIOBHINY XIMIYHHX, pPaTiOaKTHBHUX Ta
Olonoriyamx areHris [1].

OctanHiM 9acoMm OyJ10 BUAHO MOTIPIICHHS SIKOCTI BOJAW OCHOBHUX JUKEpEN BOJOMOCTAa4YaHHS,
0 00yMOBJICHO HE3aJI0BIJILHOIO BOJIOTOCIIOAAPCHKOIO ISUTbHICTIO, 3a0pyIHEHHSIM PIYKOBOTO
CTOKY 1 MiJ3eMHHUX BOJAOHOCHUX TOPU3OHTIB OPraHIiYHUMH CHOIyKaMH, (E€HOIaMH, HiTpaTaMH,
HaQTONPOAYKTAMH, MMATOTCHHUMH MIKpOOpraHi3MaMH. 3HAaYyHa YacTHHA HACEJCHHS YKpaiHu
CIIOKMBA€ BOJOMPOBIHY TMHUTHY BOJAY, SKICTh $KOi HE 3aBXKIM BIJANOBIAA€ TITIEHIYHUM
HOpPMATHBaM Ta MOXXE CTAaHOBUTH 3arpo3y s Horo 3mopos's [2]. IlutHa Boma Ta ii sAKiCTh
ICTOTHO BIUIMBAIOTh Ha BCi (pi3iosoriuHi Ta 610XiMiYHI MPOIECH, 10 BiOYyBaIOTHCS B OpraHi3Mi
JFO/IMHY, Ha CTaH ii 370poB’s. OTKe, MOXKHA CTBEPDKYBATH, IO SIKICHI XapaKTEPUCTUKU BOIIH,
piBeHb i1 3a0pyJHEHHS BIUIMBAE HA CTaH 3aXBOPIOBAHOCTI HACETCHHA. Y BiMOBIIHOCTI 10 BUMOT
HCanlliHy 2.2.4-171-10 «I'irieHiuHi BUMOTH 0 BOJAM MUTHOI, MPU3HAYCHOI IS CIIOKUBAHHS
JTIOMHOKO» TUTHA BOJA MPU3HAYEHA NI CTIOKUBAHHS JIFOJMHOIO, TIOBUHHA BiJNOBIIATH TaKUM
TITIEHIYHUM BUMOTaM: OyTH O€3MEYHOI0 B €MiIEMIYHOMY Ta PaaiallifiHOMYy BiJHOIICHHI, MAaTH
CIPUSATINBI OPraHOJIETITUYHI BIIACTUBOCTI Ta HEIIKIUTUBHIA XiMiUHHHA ckiaf [4].

Biacorok HecraHmapTHMX TpPoO THUTHOI BOAM 3a CaHITAPHO-XIMIYHUMHU TOKa3HUKAMH
CTaHOBUTH B cepenubomy 11-14%, 3a mikpobionoriuaumu — 3-5%. B okpemux perionax kpainu
111 TOKa3HUKHU B 2-3 1 OLIbIIIE pa3iB BHUIIE.

Buninsgiors TOCUTHh BENHKY KUIBKICTh CIOCOOIB 3He3apaykeHHS Bogu. OCHOBHHMH 3 HHX €:
xiMiuHe abo peareHTHE; ¢i3uvHe a00 Oe3peareHTHe; KOMOIHOBAHE;

3He3apakeHHs BOJIM XIMIYHUM (pEeareHTHUM) CTIOCOO0M 31HCHIOETHCS TOIABAHHSM B PiIHHY
010JIOTIYHO AKTHMBHUX XIMIYHHMX pPO3YMHIB. PeareHTHe 3HE3apa)KeHHS BOJW BiOYyBA€ThCS B
pe3ysbTaTi JoJaBaHHS OKUCIIIOBAadiB XJIOPY, O30HY, a TakoX ioHi3auieto. IIpu BHKOpHCTaHHI
XIMIYHOTO 3HE3apa)K€HHS BOJIM, BAKIWBO OTPUMYBATHCS MPABUIBLHOTO TO3YBaHHS XIMIYHHX
peareHTiB 1 4Yac iX peakuii 3 BoJO0. s SKICHOTO 3HE3apakeHHS BOAM /03y PEarcHTIB
PO3paxoBYIOTh 3 HAJIJTUIIIKOM, TOMY IO II€ TacTh OUThIINI 3HEe3apaxyrounii edekrt. Jlorpumanas
IIUX YMOB JIaCTh O4iKyBaHY 3HE3apaKyBaJIbHY Mif0.

3He3apakeHHsT Boau  (I3UYHUM  (O€3peareHTHUM) CIOCOOOM  BiOYBAa€ThCS  3aBISKU
yneTpadioneToBoMy cBiTay. I[lpu 3He3apakeHHI BOAM TaKUM METOJIOM BOJY IONEPEIHBO
TrOTYIOTh, OYHMIINAIOYM 1i BiJl MEXaHIYHUX JIOMIIIOK CIEHIaIbHUMH MEXaHIYHUMH (DiIbTpaMHu.
Takok TOTYIOTh BOAY METOJOM KOArymsiii, BUAAIAIOYM TPU [bOMY, TEIbMIHTH 1
MIKPOOPTaHi3MHU.

Kom0iHoBaHe 3He3apakeHHs BOAM 3IIHCHIOETBCS (PI3UYHUM 1 XIMIYHUM CIIOCOOOM
OJIHOYACHO. 3apakeHICTh BOJM BHU3HAYAIOTH 3a JOTIOMOIOK OaKTEPiOJOTIYHOTO aHATI3y BOJH,
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KU MOKaXe 3arajibHe YHCIO OakTepiil 1 KUIBKICTh 1HAMKATOPHUX OakTepidl rpylu KUIIKOBOI
nanuaky (BI'KIT) B 1 mimirpami Bomu [3].

OTxe, MiICyMOBYIOUM BHIIE HAaBEJCHE B SKOCTI HAINPSMKIB PO3BUTKY Ta YJIOCKOHAJIEHHS
CHCTEM MOXHA PEKOMEH/IyBaTH:

- MPOBOJUTH KOMIUIEKCHY OJHOYACHY MOJEpHI3allil0 1 TEeXHIYHE NEePEOCHAIIEHHS CHCTEM
BOJIOTIOCTaYaHHS Ta BOJOBIIBEICHHS;

- 3aCTOCOBYBAaTH JIOKaJIbHI CHUCTEMHU JOOYMIIEHHS MUTHOI BOAM HA MICII CHOXHMBAaHHS,
copOUiiHNX QUTBTPIB IHIUBIAYATEHOTO YH KOJIEKTUBHOTO KOPUCTYBaHHS;

- TMIICWJIUTH TOTYXXKHICTh Ta HAQJIMHICTh BCi€l CHCTEMH NUISXOM BIIPOBAIKCHHS HOBHX
TEXHOJIOT1H OYHCTKHU IMTUTHOI Ta CTIYHUX BOL;

- TIOCTIMTHO BECTH TOIIYK 1HBECTHUIIMHUX PECYPCIB JJis BUPIMICHHS MUTaHb MOJEPHI3aIli Ta
OHOBJICHHS JIII0YMX CHCTEM.

IIpoBeneHHs 1MX 3axoXiB JO3BOJIUTh IOKPAIIUTH CTaH SKOCTI BOAM JJS  Kpallioro
3abe3neueHHss y cdepi BOJIOMOCTayaHHS Ta CaAHITAPHOTO OJAromoiydus 3a JOJepKaHHS
CaHITapHO-TITIEHIYHUX CTAHAPTIB.

Jlitepatypa

1. binascekuii I'.O Ta 1. OcHOBH ekonoriynux 3uaHb. — K.: JIubins, 2000. —336 c.

2. I'ypakoB A.A. “TIpo6iema pidok Ta BOAOBUKOpHUCTaHHS B YKpaini”; Kuis, 1999p.

3. [IpomucnoBa exomnorist: HaBd. moci6. — 2-re Bu., BUMp, i 1onoB. Pekomengoano MOH /
Anocromok C.O., Jlxurupeit B.C. — K., 2012. — 430 c.

4. https://dpss-ks.gov.ua/novini/yakist-pitno%D1%97-vodi-ta-%D1%97%D1%97-vpliv-na-
zdorovya-naselennya
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BU3HAYEHHS 3JATHOCTI YUCTHX KYJIbTYP BAKTEPI
TA IX ACOIIAII 10 JECTPYKIII HA®TH

ML.T'. I'ostenaep
Kuiscokuil Ilanay oimeii ma ronaumea
ByJ. IBana Maszenu, 13, m. Kuis, 01010, Ykpaina
e-mail: metodijhollender@gmail.com

V 3B’S3Ky 3 PO3BUTKOM IPOMHCIIOBOCTI Ta aBTOTPAHCIIOPTY JIIOJICTBO CHIIBHO 3aJICKUTh Bij
MacoBOro BUAOOYTKY Ta mepepoOku HadTu. IIpm 1HbOMYy HEMOXIJIHMBO YHMKHYTH aBapid, IO
CYIPOBOKYIOTHCS 1l MOTPAIUIAHHSIM y HABKOJIMIIHE CEPEIOBHUILNE Y BEINYE3HUX KIUIBKOCTSIX.
Icuytoui meronm ix HeWTpamizamii € MaloeQEeKTHMBHUMH, a TaKoX (HANPHUKIAL, Y BUIAJAKY
XIMIYHOTO OYMIICHHS) MOXYTh JOJATKOBO 3a0pyaHIOBaTH cepenoBuine. HaroMmicte 6ioorivHi
METOAM OYMINEHHS, 30KpeMa 3 BUKOPUCTAHHSAM MIKpPOOpraHi3MiB-HaAQTOAECTPYKTOPIiB
BBKAIOTHCS €PEKTUBHIIITUMH, EKOJIOTIYHO JAPYKHIMU Ta BiTHOCHO jaemeBuMHU. [1-3] Came Tomy
€ aKTyaJbHUM BHBUYEHHS 3JaTHOCTI JI0 ACCTPYKLIi HAQTH YUCTUMH KyJIbTypaMH Ta acollialisiMu
OakTepii, 10 MPUCTOCYBAIUCH JI0 MOCTIHHOT MPUCYTHOCTI HA(TOMIPOTYKTIB.

Mertoro Hamoi po6oTu OyiI0 BU3HAUUTH Ta MOPIBHATH 3/aTHICTh YHCTUX KYJIBTYp OakTepiit
Ta iX acomiarii 10 AecCTpyKIii HadTH.

3aBnaHHA: BUAUTUTH Oakrtepii-HapTonecTpykTopu 3 TpyHTIB Oinst A3C, BU3HAUUTH iX
MOP(QOJIOTIUHI 03HAKH, BU3HAYNUTH Ta MOPIBHATH 3AATHICTh YHCTUX KYJIBTYp Ta iX acoriarii a0
JecTpyKuii HaTH.

Marepianu Ta METOIM: OTPUMAHHS HAKOMMYYBaJIbHUX KYJIBTYp Ta BU3HAYCHHS 3JJaTHOCTI /10
JIecTpyKiii HadhTH MPOBOAMIOCH Ha cepeaoBHIlli MIOHIIA 3 T01aBaHHAM Ha(TH B SIKOCTI €JMHOTO
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JoKepena Byriemo (2 MuI/n Ans HaKOMUYyBaJbHUX KyJNbTyp 1 y BH3HAU€HHI 3[aTHOCTI 0
JecTpyKuii HaQTH YUCTUMHU KYJbTYpaMH, 5 MJI/IT y BU3HAUEHHI 3[JATHOCTI 0 NECTPYKIii HapTH
acouianisiMu). BukopuctoByBasiocs 1Ba THIU cupoi HapTu: A (B’sI3Ka, MOraHO €MYJbIyebCs, 3
Yepkacbkoro 3aBomy ximpeaktuBiB) i C (texyda, 3 Cymcbkoi ob6macti). YHCTI KyJIbTypH
OTPUMYBAJINCH PO3CIBOM HAKOMUYYBAJIbHUX KyJIbTYyp BUCHAXKYIOUMM IITpHXoM Ha MIIA.

Pesynbratu: 3 BimiOpaHux 3pas3kiB rpyHTY 3 OKoiumb 4oTHphoX A3C Oyno oTpumano 8
HAKOMUYYBaJIbHUX KYyJbTYp Ta JOCHIPKEHO IX 3JaTHICTh A0 JAecTpykuii Hadpru. I3 4
HAaKOMMYYBaJIbHUX KYJbTYp, 110 MPOBOAWIM IIBUINLY AECTPyKLIil0, Oysio orpumaHo 20 4YUCTHX
KyJBTYp Ta BU3HAYCHO iX MOPQOJIOTIUHI 03HAKU. Byo MOCHIIIKEHO 3MaTHICTh WX KYJBTYP 10
JecTpyKuii HaTH OKPEMO Ta, y BUMAJKY HAaHAKTHBHIIINX KYJIbTYp, y CKJIa/i acoliarliii.

BucHoBKku:

1. HaxonmuyBanbHi KyneTypH 3 TpyHTIB Ot A3C «THK» 1 «ANP» 3aiiicHIOBanIM MOBHY
JNECTPYKITit0 HAQTH MBHUAIIE, HDK KyIbTypH 3 «Socar 1 « WOG». CyTTeBoi pi3HUII y A€CTPYKIIii
HAKOMWYYBaJIbHUMU KYJIbTYpaMH 3 TPYHTIB Ha BifcTaHi 5 1 10 metpiB Bix A3C He BHUSBIICHO.

2. VYci HakonmuuyBajdbHI KyJbTYpH, OKpiM BuuuieHnx 3 rpyHTIB Ot A3C «THK» 1
KyJnbTUBOBaHMX Ha HadT1i C, mpeacTaBisuin co0Or0 acowialii i3 rpaM-HeraTUBHUX MAJIWYOK Ta
KOKIB 200 rpaM-TIO3UTUBHUX MAJTHYOK.

3. byno Bunineno 20 KynbTyp, CTIHKHMX 10 BIUIMBY Ha(TH, 13 HUX 6 KyJIbTyp BUSBHINCH
aKTUBHUMHU HaQTOAECTPYKTOPAMH.

4. 3minu Ha(TOBOI IUIIBKM Yy HAKONMYYBAJIbHUX KyJIbTypax BiOyBajHCh LIBUALIE, HIXK Y
qucTuX. TiIIbKM y 3 YHCTHX KyJbTypax IIBHIKICTh AecCTpyKuii HadTth HaOmmkamach 10
IIBUJKOCTI y HAKOMMYYBAJIBHUX KYJIbTYpaXx.

5. Byno ckommnonoBano 3 acoriaiii 3 6 akTUBHUX KYJbTYpP BIAMOBIAHO 70 MICIIsl BUAICHHS
MIKpOOpraHi3MiB Ta 2 acomiarii 3 5 KyJbTyp BiAMOBIIHO /10 IX TPyIMyBaHHS y HAKOMUYYBAJIbHUX
KyJabTypax. Hamr  1mocmipkeHHs  TOKa3ajad, 1[I0 AaKTHUBHICTh CTBOPEHHMX  acoIliarlii
00yMOBITIOBAJIaCh 1X aKTMBHIIIMMH CKJIQJOBHUMH, 110 MOXKE CBIIUYUTH Ha KOPUCTH MPAKTUYHOTO
BUKOPUCTAHHS JIMIIE OJTHI€T aKTUBHINIOT KYJIBTYPH, 110 BXOIMJIA 10 CKIIATy acOITiaIlii.

Jlitepartypa:

1. Nilanjana Das and Preethy Chandran, “Microbial Degradation of Petroleum Hydrocarbon
Contaminants: An Overview” Biotechnology Research International, vol. 2011, Article ID
941810, 13 pages, 2011. doi:10.4061/2011/941810

2. Geetha S.J. et al. / APCBEE Procedia 5 (2013) 237 — 241

3. OXopoHa HAaBKOJIMIIHBOTO CEPEeIOBHILA B 3a0pyJHEHHS HAPTONPOLYKTaMH: HABY. MOCIO.
/ lectomanos O. B., baxapesa I'. FO., Mamenona O. O. ta in.— X. : HTY «XIII», 2015. — 116 c.
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JTOCJII)KEHHS OCOBJIMBOCTEM POCTOBHUX MPOIIECIB CHLORELLA
HOMOSPHAERA HA PIIKUX ITOKUBHUX CEPEJOBUIIIAX PI3HOI'O CKJUIALY

J.0. T'opoxoBa
Kuiscvkutl nanay oimeti ma ronaymea
ByJ. IBana Maszenu 13, Kuis, 02000
e-mail: dgorokhova2004@gmail.com

MikpocKomiuHi BOJOPOCTI BUCTYNAIOTh HA/I3BUYafHO BaXIIMBHM KOMIIOHEHTOM OiocdepH, 1110
Ma€ HU3KY LIHHUX BJIACTUBOCTEH. BOHM 3aCTOCOBYIOTHCS y PI3HHX Trally3six (papManeBTHYHOI Ta
XapuoBOi TMPOMHCIOBOCTI, 3 HUMH OB SI3YyIOTh MOXJIMBICTH CTBOPEHHS aJbTEPHATHBHUX Ta
€KOJIOTIYHO YHCTHUX BITHOBIIIOBAaHMX JUKeped eHeprii. 3 omgHoro OOKy, BOHHM BHCTYMNAOTh
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OpraHi3aMaMu, IO BHKIWKAIOTh SIBHILIE «IBITIHHS BOAM», a 3 I1HIIOTO — € TEePCHEKTHBHUMU
opraHizMamu-Oioinaukatopamu [1]. OgHUM 3 HaHOLIBII JOCHIPKEHHX POIIB MIKPOCKOIIYHUX
OJTHOKJIITHHHHMX Bogopoctel € pin Xnopena (Chlorella), omucanuii beepuakom e y 1890 pori.
Kunituna xmopenu — 3pyuHuit 00'€KT JUIsl pI3HMX HAYKOBUX JOCIIDKEHb. XJIOpeia € OCHOBHUM
00'eKTOM MacoBOTO KYyJIbTHBYBaHHS BOJAOPOCTEH 3 METOIO MPAKTUYHOTO BUKOPUCTaHHA. BoHa €
TMIEPITIOI0 BOJIOPICTIO, IO 3armovaTKyBayia pikoTeXHONoTio [2]. ToMy AoCimiKeHHST 0COOMBOCTEH
pocToBUX TporeciB KynbTyp pony Chlorella nHa cepemoBuiax pi3HOrO CKIaay Mae BHUCOKY
aKTYaJIbHICTh Ta IPAKTUYHY 3HAUUMICTb.

Meroro maHoi poOOTH cCTallo AOCHIDKEHHS OcoOnuBOCcTedl pocty KynbTypu Chlorella
homosphaera y HacCTylTHHX PIIKUX CEPEAOBHINAX: 3aralbHOBXKUBAHOMY (cTaHmapTHOMY) BBM-
cepenoumi (Bold’s Basal Medium), craBkoBiii Boai, BOJOTiHHIN Boai Ta cepenosuini BBM,
MoupikoBanoMy noaaBanasM 30 Mkr/ma SDS (nogeuuncynbhaTty HaTpiro).

Kynerypy Chl. homosphaera, B3ary 13 Komekiii kyneTyp Bomopocteir KuiBchkoro
HamioHanbHOTO yHiBepcuteTy iMeHi Tapaca IleBuenka (ACKU), BHUPOLYyBaJIA Ha
arapu30BaHOMY CEPEIIOBHII, IMICIs YOTO MEPEHOCWIH Yy PiJIKi MOXXHBHI CEPEIOBHUINA PI3ZHOTO
ckiany. IHTeHCHBHICTH pocTtoBuX mponeciB Chl. homosphaera ouiHIOBaIM 3a JOIOMOIOIO
CHEKTPO(HOTOMETPUYHOTO BU3HAYEHHSI ONTHUYHOT TYCTHHH KYJIbTYPAJIbHOI PIIUHU NPU JAOBKUHI
xBumi 680 HM. Ha ocHoBi oTpumanux 3HaueHb ODssp Oynu moOyJOBaHI KpHBI POCTY
JOCJIIDKEHOT KyJIbTYpH Yy PI3HHX CepefoBHINaX Ta 3poOJjieHI HacTymHi BUCHOBKHU: 1) Pict
KyneTypu Chl. homosphaera cnioctepiraBcst y BCiX cepeaoBHINax. Y CTaBKOBiil 1 BOJOTIHHIN
BOJI picT OyB MeHII akTUBHUM, HIX y BBM-cepenoBumii; 2) Ha 14-ty noOy micns mociBy, y
BOJIOTiHHIH BOAI PICT KyJNbTypH NPUIIHMHUBCS, 110 MTOB’A3aHO 3 BUUEPIIAHHAM MMOKUBHUX PEUYOBHH
y cepenoBUII KyJbTUBYBaHH:; 3) HalimoBimpHIIIMI pICT HOCTIIKEHOI KyIbTYpH CIIOCTEPITaBCS
y CTaBKOBii Bozi. Xo4ya CTaBKOBA BOJA MICTHUTH OLIbIIE MOXHUBHUX PEUYOBUH, HEOOXITHUX IS
pOCTY BOJOpOCTEH, HIK BOJOTIHHA, OJHAK MOXKHA MPHUIYCTHTH, IO BOHA MICTHUTh TaKOX
cneuuiyHi 3a0pyIHUKH, LIO MPHUTHIYYIOTh pPICT KyJIbTYpH Ha IOYaTKOBUX eTamax; 4)
Honeunncynbdat Hatpito (SDS), 10 € KOMIIOHEHTOM 0araThb0X MHIOYHX 3aC001B Ta KOCMETHKH,
B KOHIIeHTpalii 30 MKr/Mi purHiuyBas picT Kynbtypu Chl. homosphaera.

[IpoBeneni AOCHIPKEHHS JO3BOJSIFOTH PEKOMEHIYyBaTH 3aMiHy CTaHAAPTHHUX, 30aradeHux
MOXXVBHUMH €JIEMEHTaMU KYJIbTypallbHUX CEPEIOBHUII HA 3BUYAHY BOIOTIHHIM BOMY, IIO MOXE
OyTH KOPHCHUM Y CHUTYaIlisX, SKI HE MOTPeOYIOTh IIBUIKOTO HAPOITyBaHHS 0l0MacH, HAIPUKIAA y
HAaBYAJBHUX J1A00paToOpisiX JUIl JEMOHCTpalii pOCTy KyJbTYp BOJOPOCTEH, IO JO3BOJIUTH
3eKOHOMHTH PECYPCH.

Jlireparypa:

1. Kocrikos LIO., Pomanenko I1.0., /lemuenko E.M., ta in. BogopocTi rpyHTiB YKpainu
(icTopis Ta METOAM IOCIIKEHHSI, CUCTeMa, KOHCTIEKT ¢yiopn). - Kuis: ®ditocomionentp, 2001. -
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2. Chlorella M. Beijerinck in Guiry, M.D. & Guiry, G.M. 2009. AlgaeBase. World-wide
electronic publication, National University of Ireland, Galway.
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VIIK 598.2 (477.54)

BHUIOBUM CKJAJI OPHITO®AYHHM YPBOJIAHJIIIA®TIB B 3MMOBHI ITEPIO/]
HA IMTPUKJIAII PETTOHAJIBHO-JIAHAINA®THOI'O ITAPKY «AJIIBIIUHA»

A.O. JlaBu1eHKO
Hayionanvnuii ynisepcumem « Yepuiciecokuil koneciymy imeni T.1'. [lleguenka
M. UepHiris, Byi..I .ITomy6oTka 53, 14013
e-mail: annadavidenko997@gmail.com

B Ham vac maiike BCl €KOCHCTEMH OXOIUICHHI TpaHchopMaliiHuMu mporecamu. KoxxHuii
HACEJICHU MYHKT iCHye y Mexax Oiocepu Ta 3aiimae neBHUN €KOJIOTTYHUN TIPOCTIpP, HACUYICHUN
6iopizHoMaHITTSAM [1]. [IprcTOCYBaHHSA OKpEMHX MTAXiB 10 YMOB aHTPOTIOTEHHOTO CEPEIOBHIIA,
OChb OCHOBHa IpoOjeMaTuKa JOCHIKEHb OLIBIIOCTI OPHITONOTIB [2], HESIKi JOCTIIHUKA
PO3MIISLIAOTH NUIAXK aJanTarlii creriaTi30BaHuX MICBKUX MOMYJIAIIN NTaxiB 70 ypOaHi30BaHUX
nanamadTiB [3]. B micti Uepniri PJIT «SniBmmHa» 3HaXOAUTHCS B IICHTPI MICTa, Ta MEXKYE 3
ypOaHi30BaHOK TEPUTOPIEI0 MicTa Ta MPHOEPEKHOI 30HOK p. CTpukeHb. PerioHanbHUI
nanamadTHUN mapk «SlnmiBmiMHA» — iCTOpUYHA MICHEBICTh y MIBHIYHO-CXIAHIM dYacTHHI
UYepnirosa. [1noma napky ckinamgae 168,7 ra.

JlocmiKeHHST TIPOBOWIIMCS B OCIHHBO-3UMOBHI Tiepion Ha Teputopii PJIIT «SniBmuHay B
MeXax Micta. MeTow JOCHDKEHh OyJ0 BCTAHOBJIICHHS BHJIOBOTO CKJIATy, JUHAMIKA
opaitoaynu PJIIT «SnmiBmmHa» B 3UMOBHN TEPioJ, BUSABICHHS €KOJOTIYHHUX OCOOIMBOCTEH
(¢oHOBHX BHIIB NTaxiB Ta NUIIXIB amanTallii g0 ypOaHizoBaHOro cepemoBuma. JlocmimpkeHHs
MPOBOAMIIUCS MUISIXOM MAapIIpyTHUX OOJiIKiB Ta Ha MNpoOHUX IUIomax. Mexi OCTaHHIX
BH3HAYAIINCS, K IIPABUIIO, TPAHULISIMH JIEPEBHHUX (hOpMaIliii.

VY mexax PJIIT «SmiBmuaay M. YUepHiroBa B 3MMOBHI Mepioj] BUSBICHO 29 BHIIB NTaxiB, 10
Hajexatb 10 7 paniB: Columbiformes, Piciformes, Passeriformes, Charadriiformes, Gruiformes,
Anseriformes ma Strigiformes. AGCOTIOTHUMU TOMIHaHTaMHu € THi3I0B1 ntaxu (82,79 %). 60 %
opuitodaynu PJIIT «SniBummHa» CKiIamaroTh TOPOOIEIOAIOHI, X0Ua 3a JaHUMH IIeH IOKa3HHUK
Moxke csratu moHaa 90% B ypOanizoBaHux mdaHamadTax [4]. 3HayHE OPHITOPI3SHOMAHITTS
JOCHTIDKEHOT TEepUTOpii TMOB’si3aHe 3 MO3aiyHICTIO OIOTOMIB TAapKy Ta CyCiICTBOM 3
ypOaHi30BaHUMH TEPUTOPISIMH TOCHIOIAPCTB. TakuM YMHOM 3UMOBA OpHITO(ayHa perioHaIbHO-
nanamwagTHOrO mapky «SmiBUIMHA» Hamiuye Taki BUau: Streptopelia decaocto, Dendrocopos
major, Lanius excubitor, Galerida cristata, Pica pica, Corvus monedula, Corvus cornix,
Bombycilla garrulus, Turdus pilaris, Turdus merula, Aegithalos caudatus, Parus caeruleus,
Parus major, Sitta europaea, Certhia familiaris, Fringilla coelebs, Carduelis carduelis, Pyrrhula
pyrrhula, Larus canus, Fulica atra, Anas platyrhynchos, Garrulus glandarius, Athene noctua,
Dryobates minor, Spinus spinus.

Jliteparypa

1. bamra A.-T.B. Ilpormec ypOanizamii sk ¢akrtop (opMyBaHHS MICBKOI OpHiTO(payHWH//
VYpOanizanis sk ¢akTop 3MiH O10r€OLleHOTHUYHOTO MOKpUBY.- JIbBiB—SIpemua, 21-23 BepecHs
1994 p. — JIsBiB: Axkanemiunnii Excripec, 1994. — C. 18-19.

2. Hapgrouiit I'.C., 3iomenko C.K., Yannurina A.b. Angantamii ntaxiB 1o ypOaHi30BaHOTO
naammadty // Ypbanizamis sk (GakTop 3MiH 0i0r€0oneHOTHYHOTO MOKpHuBY. — JIbBiB, 1994. — C.
51-52

3. ®puaman B.C., Epemkun I'.C., 3axapoBa-KybOapesa H.}O. CneumanusmpoBaHHbBIC
TOPOJICKHE MOMYJISIIIAK NTHIL: (GOPMBI B MEXaHU3MbI YCTOWYHBOCTH B ypOocpene. -CooOrieHune 2
// bepkyt, 2007. — T. 16. — Bum.1. — C. 7-52
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4. dayna nrtun ypbaHusupoBaHHbIX naHamadroB / Tabaunmmu B.I'., 3aBesnoB E.B.,
HInaxtun I'.B., u nqpyrue. — YepHoBuel, 1997. — 152 c.

YK 57.044

MOHITOPHHI IKOCTI IUTHOI BOJIH, BIIIBPAHOI B PI3BHUX PAHOHAX
MICTA KHEBA TA KMiBCBbKOI OBJIACTI 3 EJIEMEHTAMUM BOTECTYBAHHS
HA POCJIMHAX

K. M. ImutpieBa
Kuiscokuil Ilanay oimeii ma ronaumea
B. IBana Maszemm, 13, m. Kuis, 02000
e-mail: dmitrieva kris@ukr.net

Bona € HeBi’€MHOI0O CKIIaJIOBOIO ICHYBaHHs JKMBHX opraHi3miB Ha 3emui. [lnanera mae
BEJIMYE3HI 3amacy BOJU, ajle TUTbKM HEBENMKa il YacTUHA € MPICHOI0, Ta W Ta BUTPAYAETHCS
HEEKOHOMHO. [lesiki TepuTopii, 30kpemMa B YKpaiHi, 3HAXOJAThCSI B yMOBaX >XKaxJIMBOI HecTadl
SIKICHOT NMHUTHOI BOJAW. Y 3B’S3Ky 3 IIUM, TOCTPO IIOCTA€ IMUTAaHHS CTAHJIAPTIB SKOCTI BOMM,
OIlIHIOBaHHS ii 3a MEBHUMHU O3HAKaMH, JIO SKMX HaJIeKaTh: TBEPICTh, BMICT HITpPaTiB, BMICT
BaXKUX METalliB, 010XiIMiuHI MOKa3HUKH. JIOMIIIKH, SKI TPUCYTHI Y BOAl Y PI3HUX KITBKOCTSX,
MOXYTh TOTPAIUIATH 1O OPraHi3My JIOJWHHU PI3HUMH NIISIXaMU: K O€3MOCepeHbO depes
CIIO’KMBAHHS MUTHOI BOJIM, TaK 1 ONIOCEPEIKOBAHO Yepe3 MONEePETHIO aKyMYJIIAIII0 Y POCIUHAX, a
MOTIM 3 1KEI0 —B OpraHi3M JtoauHH. HakomMmueHHs Ba)KKUX METaJliB Ta HITPATiB B OpraHi3Mi
JIO/IVMHU CTIPUYMHSE PI3HOMAaHITHI XBOPOOH Ta MOPYIIEHHS (PYHKIIH OpraHis.

Meroro pocmimpkeHHsT Oyj0 TpoaHai3yBaTH BOJY 3 IEBHHX JDKEpEI Ha BMICT BaKKHX
METAJIiB Ta HITPATIB 1 JOCTIIUTH BILIUB Pi3HOI SIKOCTI BOAM Ha (Pi310JI0TIUHI MPOIIECH POCIUHHUX
OpraHi3MiB Ha MPUKJIA] TIICHUII.

Jnst nocimiJKeHHsT AKOCTi Bonu, Oyno BimiOpano mpoOu 3 9 pisHHX Kepen. AHami3
MPOBOMIN MeTooM (hoToenekTpokoopumeTpii [1]. Pedynbratn BMicTy HITpaTiB Ta BaXXKHX
MeTaJliB HaBe/IeHi B Tabmuii 1.

Taouauus 1. BmicT HiTpaTiB, CBUHIIO Ta 3aJi3a B BO/i 3 pi3Hux 1xkepena 1 — ¢. ComHukin
Bopucninbcbknii paiion KuiBcbka o0sacts (cBepasioBuHa); 2 — KuiBcbknii Bogonposin
(FogiociiBebkuii paiion); 3 — @uibTpoBana Bojaa 3 Boaonposoay ( piabrTp «/IxkepeabHa Boga
3»); 4 —p. Auninpo (ITomrroBa mjoma); S — nutHa Boaa «MopmuHcbka»; 6 — CtaBok 1
(Tepemkn); 7 — CraBok 2 (Tepemkn); 8 — p. Aninpo (000/10Hb); 9 — OpixyBaTchKi CTABKH
(ToaociiBcbkmii mapk).

1 2 3 4 5 6 7 8 9

Hirpatu, | 0,00 25,00 0,00 42,00 0,00 38,00 49,00 39,00 121,00
MI/II

Csunens, | 0,008 0,010 0,001 0,009 0,003 0,012 0,036 0,013 0,015
MI/II

3aitizo 0,098 0,018 0,013 0,021 0,014 0,036 0,042 0,022 0,031
MI/II

OTtpuMaHi JaHi TOPIBHAIU 31 JO3BOJICHUMH HOPMATHBHHMH 3HAYEHHSIMH IMPOBIIHUX KpaiH
cBiTy. Pe3ynbpraTn mokasaHi B Tabnuiii 2.

*[likTorpaMu Ha TOYATKy KJIITHHOK MO3HAYalOTh BiAMOBIAHICTH (v') a00 HEBIAMOBITHICThH
(<) nopmam kpainu[2,3,4,5], KOdip KOMIPKH O3HAYa€ MPHUIATHICTH a00 HEMPUIATHICTH IS
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IHUTTS BOAW 3TiTHO 3 BHUMOTaMH KpaiHu. BupineHi CTOBNII MO3HAYalOTh BOMY, SIKYy O€3IEYHO
BXKHMBATH 32 CTAaHAAPTAMH YCiX JTOCIIKYBaHUX KpaiH.

Tadoauus 2. IlopiBHAHHA CKJIAAy BOAM Pi3HHMX JOCJHIIKYBAHUX JzKepeJ 31 CTaHAapTaMu
Pi3HMX KpaiH.

1 2 3 [ 4 3 5 6 7 9
Ceepaiosunn | Bomonposin | ®imsrposana | Juinpo Juinpo MopumnceKa Crasok 1 CraBok 2 TosociiBenkuii
CommuKiB IMomrroBa N0 006010HbL (Tepemxn) (Tepemku) CTaBOK
« « « 7 3 « 3 3 3
Yxpaina 3azizo 02mr/n [« 0,098 < 0,018 < 0,013 < 0,021 < 0,022 < 0,014 < 0,036 < 0,042 < 0,031
Hitpatn | 50mr/a_ [« 0 25 <0 4 v 39 <0 < 38 v 4 [ 121 |
7 7 7 7 3 7 3 3 3
€C 3anizo 02 mr/n [« 0,098 < 0,018 < 0,013 < 0,021 0,022 < 0,014 < 0,036 0,042 < 0,031
Hitparu | 50mr/a_ [« 0 25 0 o 4 [« 39 0 < 38 [ 49 [ 121 |
7 7 7 7 7 7 7 X X
CIIA 3aizo 03 mr/n | 0,098 < 0,018 < 0,013 < 0,021 < 0,022 < 0,014 < 0,036 < 0,042 < 0,031
Hitparn | 10mr/a [« 0 K 25 <0 ElY) [ 39 <0 ® 38 BT | BT

IBeiinapisy 3amzo | 03 mr/a [+ 0,098 0,018 0,013 0,021 0,022 0,014 0,036 0,042 0,031
Hitparn | 40mr/a_ [« 0 [+ 25 [« o |EE [+ 39 [« o |+ 38 [EET) [ 1 |

Teepmicts| 21 | 58 [ 43 | 6 4 | | un | T 17|

<15 1,5-3,0 3,0-6,0 6,0 -9,0 <9

Hyxe M'sKa nomipHo TBEpaa JLyxme
M'sIKa TBEpaa TBEpAA

3 TabauIi BUIHO, 10 BOJA i3 CBEp/UIOBHH 3 cena COIIHUKIB BIAMOBIAA€ yCIM HOpMaM, SK 1
¢inpTpoBaHa Ta MmuTHA Boja «MopimHChKay. Boaa 3 KHiBCHKOTO BOJIOTIPOBOJIY 33 CTaHIApTaMU
CIOA mae HaMmIOK HIiTpariB. J{HIMPOBChKA BOJA, IO MPOXOIUTH BOJOTIHHUMHU MEpekKaMu
KueBa (3 O6omoni o IlomroBoi miomi), BTpadyae 4yacTUHY CBHHIIIO Ta 3aii3a, aje HaOyBae
nestkoi KUTbKICTi HiTpaTiB. Lle 3yMOBIIO€ pi3HI MOKAa3HUKU Y BOJAU 3 OJHI€T BOIOWMHU. Y CTaBKax
Ha TepeMkax HaATO BETWKH BMICT CBHHIIO 32 HOpMamH ycix kpain. ¥ CIHIA Ta IlIBetimapii
Oynu O HE3a0BOJICH] TaKOX 1 BMICTOM HiTpaTiB. OpixyBaTChKi CTaBKU y [ 0J10CiiBCbKOMY MapKy
€ HaOpymHIIMMH cepejl YCIX 3 MyKe BEIMKUMHU 3HAYE€HHSMH BMICTY HITpaTiB Ta CBHUHIIIO.
oo TBepIOCTI AyKE M SIKOIO € MUTHA BoJla « MOPIIMHCHKAY, AykKe TBEpaot0 — Boaa 3 O00moH1
Ta ycix craBKiB ['oyociiBcbkoro paiiony. Bei iHII 3pa3ku BoAU MarOTh ONITUMAIIBHY TBEPIICTb.

Byno mpoananizoBaHO CTaH (POTOCHMHTETHMYHOTO amapary JUCTKIB 21-A€HHUX MPOPOCTKIB
pociuH mmieHuIl copty Omecbka 267, BUPOIIEHHX HA BOJI 3 PI3HHX JDKEpeN. AHali3 CTaHy
(OTOCHHTETUYHOTO amapary MpPOBOJIMIM 3iCTaBICHHAM CIIBBiAHOIIEHHS XjopodinmiB a/b [6].
BwmicT xsopodiniB Bu3HAYaIM METOJIOM CIIeKTpocKorii. JlocaipkeHHs moKas3aio, 0 BUSBIICHA
KIJIBKICTh BaXXKUX METATIB HE BUKIHMKAJIA CYTTEBUX HMOPYLICHb Y JKUTTEMSUIBHOCTI POCIHH. Y
3B’SI3KY 3 TUM, IO HITPaTH € MiHEpaJbHUM JOOPHUBOM, HEOOXITHUM I HOPMAJIBHOTO POCTY
pOCIMH, a HITPOTeH, SIKMH B HHUX MICTUTBCS, BHKOPHUCTOBYETHCS POCIMHAMHU Ui CHHTE3Y
xJ0podily Ta HE3aMIHHUX aMIHOKHCJIOT, HAaWOIbII MPUAATHUMHU IS HOPMAJIBLHOTO POCTY Ta
(GYHKILIOHYBaHHS POCIMHHOTO OpraHi3My OyiM 3pa3ku BOAM 3 MiJBUIICHUM BMICTOM HITpPATiB.
Takum 4MHOM, Kpamuil picT POCIUH Ha BOJ, 11O MICTUTh HITPATH Ta MEBHY KUIBKICTh BaXKKHUX
METaJiB, MOXE CIPHUATH ONOCEPEIKOBaHE IMOTPAIUIIHHSA IMX 3a0pyAHIOBAYIB JI0 OpraHi3my
moauad. ToMy pa3oM 3 KOHTPOJIEM SIKOCTI MTUTHOT BOJHM, HEOOXITHOIO € TIepeBipKa MPOIYKTIB
XapuyyBaHHs Ha BMICT BaXXKUX METaJiB Ta HITPATIB.

Jliteparypa:
1. Komineruu B. A. JlaGopatopHuii mpakTUKyM 3 T1IPOXIMIi I CTyACHTIB-MaricTpis /B. A.
Kominesuu, JI. B. Boiitenko, P. B. Jlapuk. — Kuis, 2017 p. — 138 c.
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2. Jupextusa Pagu 98/83/€C Bix 3 nuctonana 1998 poky mpo sIKICTh BOJH, MPU3HAYEHOT
s cnokuBanHs moaunHoro (OB L 330, 5.12.1998, C. 32)

3. IIpo 3arBepmxenHs JlepaBHUX CaHITApHUX HOpPM Ta mpaBuia "[irieHiyHI BUMOTH 0
BOJIM MTUTHO1, MpU3HaUeHoi 1yist crioxkuBanHs moaunoro" (ICaunlliH 2.2.4-171-10)

4. National Primary Drinking Water Regulations Complete Table (7 pp, 2 MB, May 2009,
EPA 816-F-09-004)

5. Verordnung Des EDI 817022102 Ber Trink

6. Lichtenthaler, H.K. 1987. Chlorophylls and carotenoids: Pigments of photosynthetic
biomembranes. Methods Enzymol. 148:350-382.
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KOMILJIEKCHA OIIHKA IHTETPAJIBHOI TOKCUYHOCTI IIOBEPXHEBUX BO/I
PIYKH JHIITPO

K.B. 3a6eaina, K.IO. I'punenxo, FO.B. HocauoBa, B.®. KoBajieHko
Hayionanvnuii mexuiunuii ynigepcumem Yxpainu
«Kuiscokuii nonimexniynuti incmumym im. leopsa Cikopcvkozo»
np. [lepemoru, 37, Kui-56, 03056
e-mail: katerina.zabelina9@gmail.com

HeoOXigHiCTh €KOJOTIYHOT0 MOHITOPHHTY HAaBKOJMIIHBOIO CEpeloBHIa OO0yMOBIEHA
MacITaOHUM 3a0pyTHEHHSM BOJIH, TPYHTY Ta TOBITPsI MPOAYKTaMH aHTPOIIOT€HHOT IsITEHOCTI.

HaiiGinpmum BogHUM 00 €KTOM, SIKUH 3a0e3meuye BOAOMOCTayaHHs 2/3 HACEICHUX ITyHKTIB
Vkpaian € piuka JlHinmpo. ['0yIOBHMI CHOXKKMBad JHIMPOBCHKOI BoauW — Micto KwuiB, skwmid
reorpadiuHo po3mimieHuid B cepenHiil Tewii piuku. B KueBi 3HaxoaWThes BenMKa KiTBKICTh
MPOMHCIIOBUX TIANPHEMCTB, IIICTh 3 SKUX €KOJOTiYHO HeOe3Nme4Hi, a TpU — OCHOBHI
BOJIOKOPHCTYBaui Ta 3a0pyJHIOBaui HOBEPXHEBUX BOJI. B ocTanHi poku B J[HiMpi, B TOMY YHUCIi B
paloH1 JpKepen LEeHTPaTi30BaHOTO BOAOIOCTAYaHHS, CIIOCTEPITAETHCS TEHJICHIIIS MMOCTYIIOBOTO
HOTIPIICHHST SIKOCTI BOJM, 30KpeMa: NMPHUCYTHICTh B BOJAlI OPraHIYHHX CIIOJNYK, HEpiOJUYHE
30UTBIIIEHHST KOJBOPOBOCTI, 30LIBIICHUWH BMICT 3aii3a Ta MAapraHiio, pi3Ke 3HUKCHHS
PO3YMHEHOTO KHUCHIO [1].

OaHuM 3 BaXJIMBUX HAIPSMKIB €KOJIOTii € po3poOka epEeKTMBHUX METOJIB OI[IHKH CTaHy
rizpocdepu, 3a0pyaHEHHS SKOi TOKCHYHMMHU PEUYOBHHAMM HA JAaHUN 4Yac Ma€ KOMIUICKCHHMA
xapaktep. Tomy, Mg OIIHKM TOKCHYHOCTI TPHUPOJHUX BOJ, B TOMY YHCII 1 TUTHHUX,
BUKOPUCTOBYIOTh OIlOTECTyBaHHS Ha pI3HUX TBAPUHHUX Ta POCIMHHUX OpraHi3Max.
biorecTyBaHHs 1a€ MOXJIMBICTH 3 OLIBIIOI JOCTOBIPHICTIO BH3HAYWUTH CTYMiHB IHTETPabHOI
TOKCHUYHOCTI 00’ €KTY, SIKHI TOCTiIKy€eThCsl. MeToau 610TecTyBaHHSI MalOTh BUCOKY UyTJIUBICTD,
eKCTIPECHICTh, HaJIIMHICTh, YHIBEPCAIBHICTh Ta Mally COOIBapTICTb.

KommiekcHa OIliHKa TOKCHYHOCTI 3pa3KiB BOAM 3 BUKOPUCTAHHSAM Habopy O0ioTecTiB
JI03BOJISIE OUTHII OO €KTUBHO JOCIHIIUTH BIUIUB HECHPHATIMBUX (PAKTOPIB HABKOJIMIIHBOTO
CepeIOBUINA HA TBAPUHHI OpraHi3mMu [2].

UytnuBumu 0ioiHaAUKaTOpaMu 3a0pyTHEHHS BOJIM €KOTOKCHKAHTAaMHU € PHOU Ta PaKomno 1i0Hi.

Tomy, A1 KOMIUIEKCHOTO 010TEeCTYBaHHS BOJH 3aCTOCOBYBAJIM HA0ip TeCT-OpraHi3MiB:

- pakoroi6H1 Daphnia magna Straus;

- pubu Danio rerio — npecTaBHUKHN XpeOETHUX BOJHUX TBapUH.

[HTETpanTbHy TOKCUYHICTH JHIMPOBCHKOT BOAM OIIHIOBAIN, BU3HAYAIOYH 3MIHHA BIDKHBAHHS Ta
IUIO/II0YOCTI OOpaHUX TECT-00’€KTIB MICIs YOTUPHIECHHOI EKCIIO3MINi OCTaHHIX Yy BimiOpaHuX
3pa3Kax BOJHM B IO PIBHSHHI 3 KOHTPOJIBLHUM 3pa3koM [3, 4].
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Pe3ynpTat KOMIIIEKCHOTO Gi0TeCcTyBaHHS Ta XIMIYHOTO aHali3y MOKa3ald, 1o mpoOu BOJH,
ski Oynu BimiOpani Bume M. KueBa, He MpOAEMOHCTPYBaIM TOKCHYHOTO BIUIMBY Ha TBapHHHI
TecT-00’ekT. Boani mpoOu BimiOpani B Mexax M. KuiB Ta Ha 5 KM HKX4Ye 3a TEUI€I0 Malu
BUPOKCHUH TOKCHYHUI BIUIMB Ha TECT-OPTraHi3MH, WIO BiANOBiJa€ KaTeropii BoOAU
«Hebe3neyHay.

Bigbip npob

- /
. /

. i

. d

\ i

0 J

15 Km BMLLEe KueBa 5 km euLe Kueea B mexi Kuesa 5 KM HMKYe Knesa

Puc. 1 — JIlunamika 3MiHEHHS MTOKa3HUKA 1HJIEKCY 3arajibHOI TOKCUYHOCTI B 3aJI€KHOCTI Bij
MicIs BigOopy npod Bou

TakuM YWHOM, pe3ylbTaTH KOMIUIEKCHOTO OIOTeCTyBaHHS IIOKa3add HETaTWBHUN
AQHTPOIIOTCHHUH BIUIMB METAroJiciB Ha ekocucteMy [[Hinpa. Pict cepeqnboro 3Ha4eHHS 1HIEKCY
3arajnbHOi TOKCHYHOCTI JHIMPOBCHKHX BOJ MO Mipi IXHBOTO TIPOXOKEHHS TEPUTOPIEIO
MEranoJiicy MiATBEepIKYy€e (aKT aHTPONMOTEHHOTO 3a0pyJAHEHHS TOBEpXHEBHX Boj p. JHINpo

(puc. 1).

Jlitepatypa:

1. 'onuapyk B. B., Bakynenko B. @., ['opueB B. @., 3axansasko I' A., Kapaxum C. A., CoBa
A. H., MypasseB B. P Ouncrka nHenpoBCKoi BOJBI OT Mapranua // XuMusi U TeXHOJ. BOJBL. —
1998.

2. buonornyeckue metoabl ourcTKU Bojbl YK 574.68 (28) KoMmekcHasi olleHKa KayecTBa
BoJ. B.B. 'onuapyk, B.®. KoBaneHnko.

3. KHJ 211.1.4.056-97. Metonuka BH3HAU€HHS XPOHIYHOI TOKCHYHOCTI BOJM HAa
pakornoaioaux — Kuis.

4. Jlyxesnenxko B.M., Kapnosuu T.A. buorectupoBanue Ha ppioax (METOJHUUECKUE
pexkoMmeHnmanun). — Peiounck, 1989. — 96 c.
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YK 582.694.1

OIITUMIBALIA YMOB BBEJIEHHSA B KYJIBTYPY IN VITRO TA
MIKPOKJIOHAJIBHOI'O PO3MHOKEHHSA POCJIMH SALVINIA NATANS.

B. 3apenbkmnii
Kuiscokuii Ilanay oimeii ma ionaymea
By;i.Mazenu 13, m.Kuis, 01010,
e-mail: zvm_ mail@ukr.net

Bigomo, 110 KyJabTUBYBaHHSI POCIMH B YMOBAX in Vitro € IPIOPUTETHUM Yy pa3i HEOOX1THOCTI
OTPUMAaHHSI BEJIMKHUX 00’€MiB HEIH(IKOBAHOTO POCIMHHOTO Marepialy 3a OOMeXeHHH mepion
yacy 1, KpiM TOr0, YMOXJIUBITIIO€ KyJIbTUBYBAHHS POCIHUH 32 CTPOTO KOHTPOJIHOBAaHUX YMOB, IO €
OCHOBHOIO BHMOTOIO NpPOBEACHHS (i31070r0-010XIMIYHUX AOCHIHKEHb. 3 OIVIAY Ha HEcTauy
CUCTEMAaTUYHUX JaHUX ILI0JI0 MiA0OpYy ONTUMAIbHUX YMOB BBEACHHS B KYJbTYpY in Vitro Ta
MIKpPOKJIOHAIBHOTO PO3MHOXEHHA pociuH Salvinia natans, Meror Hamoi poOotu Oyio
PO3pOOUTH TPOTOKOJI CTEPHIII3AIlli POCIHH CaIbBiHII MJIaBAIOYOL.

Jlnst crepuiizanii pociauH caibBiHiT OyJI0 3alpONOHOBAHO JIEKiNIbKa BapiaHTiB MPOTOKOJIIB.
Crepuinizaiisi pociivH 13 3actocyBaHHsIM 70% poO3YuHY €THUJIOBOrO CHUPTY MHpoTsiroM 1 xB (3
NOJAJIBIIMM MPOMHUBAHHAM CTEPWJIBHOIO JUCTHIBOBaHOIO BOJ010) Ta 10% abo 20% po3umny
H202 npoTtsirom 5 xB. mpu3BoAnia 10 MiABUILEHHS PIBHA HEKPOTHU3allli pOCIMHHUX TKaHUH (80-
100%) 31 301LIbIIICHHAM KOHIEHTpAIlii CTepHIIi3y040i pedoBUHU. [IpH 1IbOMY MpPOSBH JTaTEHTHOT
1H(peKIii crocTepiraau MpoTATOM yChOTO Yacy KyJbTHBYBaHHs. [IpoTokon crepumizaliii pocauH
canbBiHii 13 3actocyBaHHsIM 70% po3uuHy etmnoBoro cnupty Ta 10% abdo 20% komepuiHOTO
BiOUTII0UOr0 3aco0y «binn3Ha», akKTUBHMM KOMIIOHEHTOM SIKOTO € 2% TiMOXJIOpUT HaTpilo,
npotsroM 30c. - IXB. 3 HOJANbIIMM IPOMHUBAHHSAM CTEPHJIBHOK JUCTHIBOBAHOIO BOJOKO
BUSIBUBCS HEe(DEKTUBHHUM, 3Ba)KAIOYM HAa BUCOKHUM MPOILEHT 1H(MEKIIHHOTO 3apakeHHS POCIIHH.
3acrocyBanns 1% poszunny AgNOs mpotsrom 30 CeKyHI B SKOCTI CTEPHII3YyIOUOi pPEYOBHUHU
TaKOX BHUSBMUJIOCS HEBAAJMM BaplaHTOM Yepe3 IOBHY HEKPOTH3Allll0 POCIMHHMX TKAHUH.
MaxkcumanbHO €(EeKTUBHHUM Ta ONTUMAJIBHUM IPOTOKOJIOM CTEepMIIi3alii POCIMH CalbBiHil
BBaXkaeMo 3actocyBaHHs 30% po3unny «binu3zHu» npotarom 30 cekyH B SIKOCT1 CTEPHIII3AHTY 3
HACTYITHUM PETEIIbHUM POMUBAHHIM POCIHH CTEPUIIBHOIO TUCTUIBOBAHOIO BOI0I0. [IpH ibomy
BapiaHTI HEKPOTHU3aIlli POCIIMHHUX TKAaHWH HE CIIOCTEPIraiu, a pU3UK MOTEHIIIHHOTO 3apaKeHHS
pociuH cTaHoBUB He OinbIie 10-15 %.

Pocnuan BUCamKyBaau Ha Ha >KUBUJIbHE cepenoBuile Mypacure-Ckyra [1] 3 moJoBUHHUM
BMICTOM MIKpO- Ta MakpoCOJjei Ta JOJaBaHHSIM caxapo3uw y KoHueHtpamii 10 r/m Ta Hamami
KyJbTUBYBaJU 3a Temrepatypu 20-22° C, mpu MOCTIHHOMY OCBITJICHI.

TakuM YUHOM, BCTAHOBJICHO ONTHUMAaJIbHI YMOBH CTEpHIIi3alii Ta KyJIbTHBYBAHHS POCIHH
Salvinia natans B ymoBax in vitro. B mopganplioMy IUTaHyeMO IOCHTIDKEHHs (iziosoro-
010XIMIYHMX BIIACTUBOCTEW CallbBiHIl, a TaKOXX aHami3 11 MOXJIMBOI 3JaTHOCTI O peMemiarii
MIPUPOTHUX BOJIOKM BiJl TPOMHCIIOBHUX MOJIFOTAHTIB.

Jlitepartypa:
1. Murashige T., Skoog F. A revised medium for rapid growth and bioassays tissue cultures
// Physiol. PI. — 1962. — Nel5. — P. 473-497.
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YK 581.526.3+633.88

NONYJISIMIMHUN AHAJI3 MELILOTUS OFFICINALIS (L.) PALL. HA
3AIINIABHUX JIYKAX KPOJIEBEIILKO-I'JIYXIBCHBKOI'O TEOBOTAHIYHOI'O
PAUOHY

I. B. 3youoBa
CymcoKull HaAYioHAbHUL a2papHutll YHieepcumen,
ByJ. ['epacuma Kongparwsesa 160, Cymu, 40021
e-mail: i_zubtsova@ukr.net

Ha cywyacHoMy erami IOCHiIKeHh B OOTaHIIl Ta €KOJIOTil OHTOTCHETUYHO-MOMYIISIIHHMIA
aHaji3 3aBOMOBY€ Bce OUIbIIe BHU3HAHHS, TaK 5K BiH 0a3ye€ThCs HE TUIBKM HA Bi3yaJIbHHX
METOAaxX, a ¥ BPAaxOBYE BEJIMKY KUIbKICTh PI3HOMAHITHUX MOKa3HUKIB, XapaKTepU3ye BHUI Y
MOMYJIAIMHNX yMOBax. BoHM € 0CHOBOTO 1151 po3p00KH CIOCO01IB paIlioHATFHOTO BUKOPUCTaHHS
HOITYJISAIH JIIKapChbKUX POCIHH Ta X OXOPOHH.

Melilotus officinalis L. (bypkyH nikapcbkuid ponuna - Fabaceae) — 1inHa jikapcbka pocinHa,
yacto Oyp'stH. BigBap 1 HacTiif OypKyHY JiKapChKOTO 3aCTOCOBYIOTH NHpU OpoHXiTax, O0JiX B
obracTi cepiys, OpoHXiaJIbHIN acTMi, HAOpsAKaxX, MIrpeHi, 001X B HUPKaX.

[MonmynauiiitnuM aHanizoM OyJ0 OXOIUICHO IIicTh HeHonomysuiit Melilotus officinalis (L.)
Pall. Bouu cdopmyBanucss B yrpynoBaHHSX i3 JOMIHYBaHHSIM a00 CIIBIOMIHYBaHHSM TaKHX
BUMIB sk Festuca pratensis Huds., Elytrigia repens L., Phleum pratense L., Artemisia vulgaris
L., Achillea submillefolium Klokov & Krytzka, Chelidonium majus L., Convolvulus arvensis L.
Yei momymsimii M. officinalis  3pocTaloTh 3a3HAIOYM MPSMOTO AHTPOIIOTEHHOTO BIUIHBY:
peKpeanifHiuX HaBaHTaXEeHb. Ha NMEesKuX TEepUTOPIsSX AOMAETHCS IIE ¥ BHITATIOBAHHS CYyXOCTOIO
BOCEHHU.

3a pesyibTaTaMH JOCTIDKCHHS OHTOTEHETHYHOI CTPYKTYpH, BCTAHOBIIEHO, IO YCi
JOCHIJKYBaHI TOMyJIALii MalOTh HEMOBHI OHTOTEHETWYHI CHEKTpH. Y X Cckiagi He
3apeeECTPOBAHO CXOMW Ta CEHUIBHI POCIWHU, a B TMOMYyJSIAX 13 yrpynoBaHb Festucetum
(pratensis) elytrigiosum (repenstis) ta Elytrigietum (repentis) phleosum (patentis) — 1me i
IOBEHIJIbHI POCIMHU. 3arajoM, B JIBOX JOCIIKYBAaHUX TOIYJISIISAX PENPE3CHTOBAHO POCIUHU
[IECTU OHTOTEHETUYHUX CTaHiB, a B YOTHPHOX MOIYJSIISIX — POCIUHUA CEMH OHTOTCHETUYHHX
CTaHiB.

PesynbraTv OLIHKM 3HAa4€Hb NPOBIAHUX OHTOTEHETHYHHMX IHJEKCIB, 30KpeMa, iHAEKCY
BikOBOCTI A 3a O.0. YpaHOBUM, Ha OCHOBI BUKOPHUCTaHHS mporpamu «OntoParamy, 3acBiqamim,
IO 3arajJioM 3apeecTpOBaHi BIJIMIHHOCTI Yy BeIWYMHI A € CTaTUCTUYHO JOCTOPIBHUMU
(p=0.0197). Ilpu momapHOMY MOPIBHSHI MOMYJIAIIA BCTAHOBJIEHO, 10 HAMOUIBIN crieludiYHUMA
32 OHTOT'€HETHUYHOIO CTPYKTYpPOIO BUSBMIIACA MOMYJIALIS i3 yrpynoBaHHs Festucetum (pratensis)
elytrigiosum (repenstis). 3a TapamMeTpaMH OHTOTCHETUYHOI CTPYKTYpH BOHAa CTaTUCTHYHO
nocroBipHa (mpu p=0,0074-0,0430) Bigpi3HSAETHCS BiJ MOMYJSIiN 13 yrpynoBaHb Artemisietum
(vulgaris) convolvulosum (arvensis), FElytrigietum (repentis) artemisiosum (vulgaris) Ta
Chelidonietum (majus) convolvulosum (arvensis).

Orxe, monyssiii M. officinalis, mo GopmyroThCs Ha 3alIaBHUX Jykax KpoieBempbKoro-
I'myxiBCchbKOro Treo00TaHIYHOTO pailoHy MaroTh HEMOBHI Ta MOHOMOJAJbBHI JIIBOCTOPOHHI
OHTOTEHETUYHI CHEKTPH, II0 3arajioM BHUPI3HSIIOTHCS JOCUTh BUCOKOI KOHCTAaHTHICTIO Y MeXax
NOMyJIAINHUX TomiB. Yci JpochimkyBani mnomynsuii M. officinalis 3HaxonsaTecsi y cCTaHi
AKTUBHOTO ()OPMYBaHHS Ta PO3BUTKY.
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JlitepaTtypa:
1. VpanoB A. A. BospactHoii criekTp (HUTONCHOMOMYJSAIMA Kak (DyHKIUS BpPEeMEHH U

SHEPreTHYECKUX BOJHOBBIX IporeccoB // HayuHsle mokmaapl BeICIIeH MKOIbL. buonorndeckue
Hayku. 1975. Ne 2. C. 7-34.

VJIK 550.4

®ITOIHAUKALISI EKOJIOIO-I'EOXIMIYHOI'O CTAHY MICT
(HA MPUKJIAAI MICBKHUX ATJIOMEPAIIIU - )KHTOMMUP TA PIBHE)

H.O. Kprwouenko, E.f. ’KoBuncoskuii, K.E. JImutpenko
Inemumym eeoximii, minepanoeii ma pyooymeopenus im. M.I11. Cemenenka HAH Ykpainu
np. Axan. [Tannmanina, 34, Kui-142, 03680
e-mail: nataliya.kryuchenko@gmail.com

3BakaloyM Ha Te, 10 YPOOEKOJOTiuHI MUTAHHS HEMOXKJIMBO BUPIMUTH 0€3 TeO0XiIMIYHOI
CKJIaJIOBO1, BUBUEHO XIMIYHUH CKIJIaJ TPYHTIB 1 pocauHHOCTI MicT JKutomup Ta PiBHe, mio
po3TalioBaHi B MiBHIYHIN YacTUHI YKpaiHu.

Ili micta (B KOXKHOMY TMpOKHBae O1M3bKO 270 THC. )KHUTEIIB) € OOJIACHUMH 1 pallOHHUMH
[EHTPaMH 3 PO3BUHYTOIO MIPOMUCIIOBICTIO Ta IUIIXaMH TPAHCIIOPTHHUX CHOJIy4YeHb. [IpoBiqHIMHU
rajxy3siMd TOCIIOAApCTBa € MPUJIAI0- Ta MAIIMHOOY IiIBHA TIPOMHUCIIOBICTD, IEPEBOOOPOOHA, JIeTKa,
OyziBeNpHUX MaTepialliB, XapuoBa, XimMiuHa Ta iHmn. HalOiabim xapakTepHUMH KOMIOHEHTaMHU
ra3onujOBUX BUKHIIB € TIOMJT 1 caka BiJ 3TOpaHHS IajiiBa, JCPEBHHM, aOpa3MBHUN Ta
3BapIOBAJBHUN THJI, a€p0o30JIi JaKiB 1 GapO, ra30Bi BUKUIAM (CipyaHHUH aHTIAPUI, OKUCIU a30Ty
Ta BYIUICIO, BYTJeBoAH1). [Ipu eKoIoro-reoXiMiyHuX TOCITIKEHHSIX HEOOXITHO BpPaxOBYBaTH
TOJIOBHI THUNMH (PYHKIIOHATBHOTO BUKOPUCTAHHS TEPUTOPIN: KUTIOBOI 3a0yJOBH MICBKOTO Ta
CITbChKOTO THUMY (CemTeOHI 30HW), MPOMHMCIOBOI 3a0yM0BH (IMPOMUCIIOBI 30H), 3€JICHUX
HAca/UKeHb, TAapKiB, JyriB, 3a00JI04eHOCTeW Ta BOmONM  (pekpeariiiHi  30HH) 1
CLITbCBKOTOCTIONIAPCHKHUX 3€MEJIh Ta TOPOJIIB (arpapHi 30HH).

Byno pocnimkeHo BMICT XIMIYHUX €JIEMEHTIB y Mpobax IPyHTY Ta POCIMHHOCTI (OaraTopiuHi
3J1aKM, HAa3eMHa YacTHHA). B MeXaxX XUTIoBOi 3a0ymoBu. Ilnsxom po3paxyHKy koedillieHTa
OionoriyHOrO MOTAMHAHHS (AX), IO € BIAHOIICHHSIM €JIEMEHTY B 30J1 POCIHMHHOCTI JI0 HOTO
BMICTY y IPYHTI, OyJI0 BA3HaUEHO €JIEMEHTH, IKI HAKOMTUYYIOThCSA pocInHaMH (Tadm. 1).

Tadauuss 1. Koedimienr 0i0JIOriYHOr0 NOrJIMHAHHA  XiMIYHMX  eJIEMEHTIB
0araTopiYHUMM 3JIAKAMHU B MeKaX KUTJI0BOI 3a0yn0BH MicT PiBHe Ta ZKutomup

XIMIHH M. JKuromup M. PiBHe XIMIaHH M. JXKutomup M. PiBHe

CIIEMEHT eNIEeMEHT
Ag 0,50 1,33 Ni 0,16 0,10
Ba 0,87 1,63 Pb 0,55 1,50
Cr 0,10 0,12 Sn 0,50 0,53
Cu 0,95 1,05 Sr 0,50 0,86
Mn 0,48 0,30 \4 0,06 0,06
Mo 0,9 1,60 Zn 0,92 2,17

BcranoBneno, mo y M PiBHe OararopiuHi 3maku HakomuuyioTh — Ag, Ba, Cu, Mo, Pb, Zn,
TOJI K Y M. JKUTOMHp — JIUIIIE 3aXOILTIOIOTh.

Came (iTOIHIUKATOPH MJO3BOJIAIOTH BH3HAYaTH NPOBIAHI eNEeMEHTH 3a0pyJHEHHS B
010reoXIMIYHMX aHOMAJisAX 1 BCTAHOBIIOBATH iX pkepeno [1]. CBoedacHe BUSBIEHHS KEpel
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3a0pyIHEHHS TOBKIULISA, BU3HAYEHHS HOTO MaciuTadiB 1 cnenudiky, OlliHKa PiBHIB Ta OB’ sI3aHUX
3 HAM PH3HKIB Ui 30pOB’S Jrofeld i OIOTM € Haa3BUYAHO AaKTYaJbHOIO 1 Ba)KIHBOIO
iH(hOopMalIi€to IS IPUIHATTS Ta BIPOBAHKCHHS YIEPEIKYIOUUX MPUPOAOOXOPOHHUX 3aX0/IIB.

Jlitepatypa:

1. Knoc B.P., XKoBunckuii D.51. buoreoxumuueckue MHAUKATOPBI 30HBI 3KOJOTUYECKOTO
pHcka ropoJickux arnomepanuii / IlonrykoBa Ta ekosoriuna reoximisg.—2014.— Ne 1-2(14-15). —
C.8-12.

VIK 575.827:604.6:582

OIIIHKA E®GEKTUBHOCTI BIOPEMEJIALII Cr (VI) TPAHCTEHHUMHU
KOPEHAMU AMARANTHUS BICOLOR Y TOPIBHSAHHI 3 BUXITHUMMU
POC/IMHAMM

€.1I1. Ky3neuoBa
Kuiscokuil Ilanay oimeii ma ronaymea
ByJ. IBana Maszenu, 13, m. Kuis, 01010, Ykpaina
e-mail: kuznietsova92@gmail.com

KoHTtaminalis rpyHTY BaXXKKUMH METaJIaMH € TOCTPOIO TpodsieMoro crorofeHHs. Xpom (VI) €
OJTHUM 3 €JIEMEHTIB, 1[0 HaiyacTille 3yCTPidyaloThCs Ha 3a0pyJHEHUX IPYHTaX, Ta HAJICKUTH 10
ereMeHTiB-KaHIeporeHiB [1]. OmHUM 3 CydyacHHX METOJIB OUYHMIIEHHS IPYHTIB € Oiopememialtis,
CHOCOOM MOCHIJICHHS SIKOT aKTUBHO pO3po0uisitoThesi. Pociaunu pony Amaranthus MaioTb HaTUBHY
3MaTHICTh JO HAKONMWYEHHS NECTUIUIIB, BAXKUX METaIB Ta pamioHykmiais [2, 3]. Ilpu
Agrobacterium  rhizogenes-onocepeqkoBaHiii  TpaHcopmanii  MiABHILYeThCs  GioJjoriuHa
AaKTHBHICTh POCJHWH, TIOCUIIOETbCS TMPOAYKINS BTOPUHHHMX MeTaOomiTiB [4]. Ockiibku
OiopemMeriamniss € MeTabONIYHUM IPOILECOM, MOXHA IMPHUITYyCTUTH, 110 B TPAHCPOPMOBAHHUX 32
JIOTIOMOT0¥0 A.rhizogenes pocnuHax ii epeKTUBHICTH Oy/ie BUIOI0, HIXK Y HATUBHHUX (HOPM.

Mema pobomu: iepeBipKa rifnoTe3u mpo Te, Mo «00poIaTi KOPEHi», CTBOPEHI 3a JOTIOMOTOI0
A. rhizogenes — omocepeakoBaHoi TpaHcdopmarlii, MarOTh BUITY €(PEKTUBHICTH Oiopememialtii,
HI)K 3BHYAiiHI KOPEHI.

Jnst renetwyHOi TpaHchopmallii amapaHTy BUKOPHUCTOBYBAJIM aCENTHYHI TPOPOCTKH A
bicolor, oTpuMyBaHi HUISAXOM MOBEPXHEBOI cTepuiizallii HaciHHS, Ta A. rhizogenes mtam A4.
TpaHcreHHY MPUPOTY OTPUMAHKUX KOPEHIB BH3HAYAIIM 32 JIOTIOMOTOIO MTOJIIMEPa3HO-JIAHIFOTOBOT
peaxuii. /s gocmikeHHsT eeKTHBHOCTI Olopemenialiii XpoMy TPaHCT€HHI KOpEHI aMapaHTy
KyJapTuBYBaliM Ha cepenoBumiax MC 3 konnenrtpaniero Cr (VI) 0 mr/m, 200 mr/m ta 400 mr/m.
KonTtponem ciayryBanu HeTpaHcOpMOBaHI KOPEHI POCIMH aMapaHTy, BUPOIIEHUX B YMOBax in
vitro. Kinbkicny aerekiito Cr (VI) Oyso mpoBeieHo 3 BUKOPUCTAHHAM TU(PEeHITKapOo3uIy.

OTpumaHO acenTHYHI POCIMHM aMapaHTy METOJOM IIOBEPXHEBOi CTepHiIiallii HaCiHHS,
npuyoMy KoeilieHT mpopocTaHHs HaciHHSA ckiaB 40%. OtpumaHo 6 JiHIA KyJIbTypu
«0opoaTUX KOPEHiB» B pe3ysbTaTi MpoBeIeHOi TpaHchopMallii CEerMEHTIB JIMCTKIB aMapaHTy 3a
nornomoroto A. rhizogenes 3 dactororo TpaHcopmanii 38%. 3a momomororo merony ITJIP 3
BUKOPUCTAHHSAM IMpaiMepiB 10 rolB TeHy NiATBEpAWIM TPAHCTCHHY NPUPOAY OTPUMAHUX
KopeHeBUX JiHIN amapanty. Cnocrepirasm mornuHanHs Cr (VI) sk TpaHCreHHUMH, Tak 1
KOHTPOJIbHUMHU KOPEHSIMH, 3a BHHATKOM OnHi€l miHii. Bwmict xpomy B cepenoBumii 3
KOHTPOJILHUMH KOpeHsiMU OyB y 1,5-1,7 pa3iB OUTbIINM, HIXK Y CepeOBUINAX 3 TPAHCTEHHUMHU.
KonnenTparis Cr (VI) 400 Mr/a moBHICTIO IpUTHIYYBajia MeTa00IIi3M 1 PICT KOPEHiB.
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Jliteparypa:

1. Comory6 JLI., Antonsk I'.JI., babmu H.O. - Xpom B oprani3mi JIIOOUHH 1 TBapwHH.
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BIIJIUB BA’KKHUX METAJIIB HA CTAH IT'PYHTOBOI'O IIOKPUBY
YPBAHI3OBAHUX TEPUTOPIH

0.A. JlitBak
Hayionanvnuil ynisepcumem xopabnedyoysanns imeni aomipanra Maxaposa
np. ['epoiB Ykpainu, 9, M. Mukonais-25, 54025
e-mail: olya.litvak@gmail.com

B ymoBax Cy4yacHHX TEXHOT€HHUX HAaBaHTa)KE€Hb CTaH MICBKOTO CEpEIOBHILA € OJHIEI0 3
HaWO1IBII TOCTpUX TpobeM ekoJorii. [Iporpecyrodi aHTPONOTeHH] BIUTUBU Ha YMOBHU KHUTTS B
MicTax OOyMOBJICHI 3HAaYHUMHU 00CATaMH BUKUIIB 3a0pyAHIOIOUMX PEYOBUH, PI3HUMH BUAAMU
(GI3UYHUX BIUIMBIB, MOPYIICHHSM IIJTICHOCTI IPYHTOBOTO IOKPHUBY B YpOOEKOCHUCTEMAx, IO
BIUIMBA€ HA 3[JaTHICTh MICHKHX IPYHTIB BUKOHYBAaTH €KOJOT1YHI PyHKIIT

[pyatn six ocHOBa ypOaHi30BaHOi cUCTeMH 3a0e3nedye ii OYMIIECHHS, HEHTpai3awiio
HIKIIJTMBUX CIIONYK, 30€peKeHHs 3eJICHHX HACa/KeHb 1 B TOW K€ 4Yac BUCTYIA€ iHIMKATOPOM
YMOB JKHTTS 1 370poB's HaceneHHs. [Ipu mpomy wmirparisi 3a0pyaHIOIOUUX PEYOBUH Yy TPYHTaX
BiZIOyBa€eThCS BKpail MOBUIBHO, IO CIPUsi€ HAKOMMYEHHIO PI3HUX TOKCUKAHTIB.

OCHOBHUMH TIPUYMHAMHU 1HTEHCHBHOTO XIMIYHOTO 3a0pyJIHEHHs TPYHTIB ypOaHI30BaHHMX
TEPUTOPil € aKTUBHUM PO3BUTOK TPAHCIOPTHOI 1HPPACTPYKTYPH, IIIOYMX BUPOOHHIITB, CTOKH
KaHATI3aIIHHUX BOJ, crienu(iyHuN BITpOBHA pekuM. Taki (akTopu BIUIMBY MPHU3BOIATH 0
IIMPOKOTO Jllana30Hy Mirparii Ba)KKMX MeTaliB B aTMocdepi, Jitochepi ta rigpocdepi [1].

BrumB BaXKMX MeTaliB Ha €JIEeMEHTH YpOOEKOCHCTeMH OOYyMOBJICHHI B3aEMOJIEI0 3
KOMIIOHEHTaMH TPYHTOBOTO PO3YMHY 1 TIPYHTOBO-TIOIJIMHAIOUOTO KOMIUIEKCY (3a paxyHOK
0Ca/IOyTBOPEHHsSI Ta 10HHOTO OOMIHY); 3MIHOIO CTPYKTYPHOTO CTaHy IPYHTIB, iX HIUIBHOCTI,
BOJIOTOCTI 1, SIK HACIIJJOK, 3MIHOIO MiKpOOI1OJIOTIYHOI aKTMBHOCTI. TaKuM 4MHOM, BiTOYyBa€ThCA
3MiHA MacHh 1 CKJIaAy POCIMHHOTO OIaxy, XapakTepy HOTro po3KIagaHHs, TpaHchopmalis
TYMYCOBOTO CTaHy I'PYHTIB.

B pesynbrari 3a0pyHEHHS IPYHTIB BaXXKKUMH METaJaMH BiIOYBAIOTHCS 3MIHH y KOMILIEKCI
IPYHTOBUX MiKpoopraHi3miB. lle BHpakaeTbCsl y 3HMKEHHI iX BHJIOBOi PI3HOMAHITHOCTI Ta
30UTBIIIEHH] YaCTKH TOJIEPAHTHUX JI0 3a0pyAHEHHSI MIKPOOPTaHi3MiB. BiJl akTHBHOCTI IPYHTOBHX
IPOIIECIB 1 )KUTTEAISUIBHOCTI MIKPOOPTaHi3MiIB 3aJIC)KUTh IHTEHCHUBHICTh CAMOOYHILEHHS IPYHTY
Bil 3a0pynHioBadiB [2]. PiBeHb 3a0pyIHEHHS BaXXKUMH METaJlaMH BIUIMBA€ HA TOKA3HHUKH

010XIMIYHOI aKTUBHOCTI IPYHTIB, BUJOBY CTPYKTYpy 1 3arajbHy YHCEJbHICTh MIKpOOOILIEHO31B
(Tabm.1).
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Tabmmus 1. BniamB KOHIEHTpamii BaXKKMX MeTaJiB HAa NOKA3HUKH OioxiMiuHOL
AKTHBHOCTI IPYHTIB Ta BUAOBY CTPYKTYPY MikpoGoueHo3iB [3] é}
£
PiBeHb 3a0pyHEHHS &
BaXKUMH MeTaJlaMU n SioxiMitHol . . . E
rpyHTiB, 1Mo OKa3HWKH Oi0XIMIYHOT aKTHBHOCTI TPYHTIB, BUI0BA CTPYKTYPa i
. 3arajibHa YUCEJIbHICTh MiKpOOOIIEHO31B
nepesuiye GoHOBUI
BMICT Ha:
CkopouyeTbest KIIbKICTh BUJIB IPYHTOBHX MIKPOMILIETIB, 1 HAHOUIbII
2 nopsKn CTiHKi 10 3a6pngeHHﬂ MIKpOOHI1 yTpyITyBaHHs MOUMHAIOTL
a0COJIIOTHO JOMiIHYBATH; 3HI)KEHHS OKPEMUX MOKA3HUKIB 010XIMI4HOT
1 pepMEHTATUBHOI aKTUBHOCTI IPYHTOBHX MIKpPOOPTaHi3MiB
Pi3Kki 3MiHM IPAKTUYHO BCiX MIKPOO1OJOTIYHUX MOKA3HUKIB,;
BiIOyBa€ThCs 1HTIOYBaHHS 1 3arudeh HOPMAIBHOT JUIs
3 oK Heaa6py):[HeHo.ro IpyHTY MiKp00i0TH; BOJIHOYAC AKTHBHO
PO3BUBAETHCS 1 HABITH A0COIIOTHO IOMIHYE JIy’Ke 0OMEKEHE YHCIIO
MIKpOOPTaHi3MiB, pe3UCTEHTHUX JI0 BAKKHX METAIliB, IEPEBAKHO
MIKpOMILIETIB
4 nopsKH HpOHBJISI(ZT‘BCSI KaT.aCTpoq)iqge SHIDKCHHSA MiKpo§ionorquqi ‘
aKTHUBHOCTI I'PYHTIB, Ha M€K IIOBHO{ 3aru0eii MIKpoopraHi3zmiB

[ToegnanHs mpoIeCciB aepaIbHOTO 1 010J0TIYHOTO HAKOTIMYECHHS BAXKKUX METAJIiB CIIPHYUHSIE
ix mepepo3noain 3a npodizem rpyHTiB. [1ig nepeBHUME KylIbTypaMu OJIHM3bKO CTOBOYpIB /epeB
BMICT BaXKMX METAJIIB BHUIIE, HDK Ha JNesKiid BifcTaHi Bix HuX. Lle BimOyBaeThCcsl B pe3yJbTarti
HAKOMMYCHHS BKKHX METATIB JIMCTAM a00 XBOE€IO 1 iX po3TiKaHHSAM MO cToBOYypy. Kpim Toro,
KHCJII OpraHiyHl MPOAYKTH, 110 CTIKAIOTh MO CTOBOYPY, TAKOXK 30UTBIIYIOTh PYXJIUBICTh BAXKKHUX
METAJIiB.

OTxe, MICBKI TPYHTH MOTPEOYIOTh IOCTIHHOTO MPOBEACHHI 3aXOJiB, CHPSIMOBAaHUX Ha
HiATpUMAaHHS 1X 3aTHOCTI BUKOHYBATH CBOI OCHOBHI €KOJIOT1YHI (PyHKIIi. 3 METOI0 3HMKECHHS
HETaTUBHOTO  BIUIMBY TOKCHKAaHTIB TIpM  MICTOOYIyBaHHI  HEOOXiTHO  OOMEXyBaTH
«3arevyaTyBaHHs» IPYHTIB 1 (OpMyBaTH MEpexy 3'€IHAHUX MK COOOI0 3€JeHHUX 30H MiICTa,
MepeBaKHO 30epiraroun crenudiky TpUPOTHUX EKOCUCTEM.
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CRYSTAL IN SWEDEN
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e-mail: william.hogland@]Inu.se

Abstract

A landscape restoration through creation of a park in contaminated site was carried out the
Kingdom of Crystal in Smaland region, Sweden. The project goals were to initiate a full-scale
glass landfill excavation and design for a phytoremediation recreation to attract tourists and art
designers to visit the park and also to teach glass blowing artists how to use glass wastes in an
environmentally-friendly. The results and experiences in glooming a nature-friendly and
resource-conscious human attitude will be spread in the Baltic Countries, Ukraine and other parts
of the world.

Introduction

The ‘Kingdom of Crystal’ in Smaland region, Sweden, is renowned for its historic crystal
glass manufacturing and design. Historically, glass and other factory wastes were not reused, but
dumped and buried around factory premises as a safety measure. Currently, there are over 40
glass dumps in the region, and around 50 sites have been designated as highly contaminated with
heavy metals due to disposed glass waste, process chemicals and other raw material batches
(Augustsson et al., 2016). For instance, it is estimated that 22 of the sites contain 420 tons of
arsenic, 30 tons of cadmium, 3100 tons of lead and more than 420,000 m?* of contaminated glass
and other wastes (Hoglund et al., 2007).

The Environmental Science and Engineering Group (ESEG) at Linnaeus University (LNU) in
Kalmar has been working with the Triple/Quadruple Helix concept to approach collaboration
among the business sector, companies, authorities, municipalities and academia. The group is
participating in international networks and research projects for landfill mining and glass mining,
which has been considering closed landfills as mines with valuable materials, and energy for
recovery in the circular economy.

The international project “Phytoremediation park for treatment and recreation at glassworks
contaminated sites” (PHYTECO) sponsored by Swedish Institute (SI) and carried out during
2016-2017, has focused on glass mining and land remediation towards clean soil, air and water.
The objective of PHYTECO was to develop a remediation strategy where negative consequences
from a century’s long anthropogenic influences would be turned into a positive development -
transformation into a recreation/tourist park from its former glass dump state.

The first plan of Phytoremediation park was designed in 2015 at an old dumping area of
Orrefors glass factory. The main goals of the design process were to clean up pollutants using
plants, to rehabilitate the glassworks sites after excavation by combining gathered knowledge
from Estonia, Ukraine and Latvia, and create an attractive park instead.

Phytoremediation is the green technology used to clean soil and water with plants. Large
numbers of plant species have been classified for phytoremediation of heavy metals, such as
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grasses, sunflowers, corn, hemp, flax, alfalfa, tobacco, willow, Indian mustard, poplar, water
hyacinth, etc. Plants can immobilise heavy metals in soils through sorption by roots,
precipitation, complexation or metal valence reduction in rhizosphere, a process known as
Phyto-extraction.

After phyto-extraction each plant will be harvested. The methods of disposal of contaminated
plants include approved secure landfills, surface impoundments, deep well injection, composting
or incineration. A conventional and promising route to utilise biomass produced by
phytoremediation is through thermo-chemical conversion.

A massive investment from Nybro Municipality and other companies such as Orrefors Park
AB, a private fund from Liljas Bil, enterprises “R.M. Mark & Bygg Orrefors” from Sweden and
“Labie Koki” from Latvia has made the Phytopark design a reality.

The project structure encouraged not only the exchange of information between the public
and scientists but also stimulated the exchange of technical ‘know-how’ and best practices
among the collaborating partners by implementing workshops, online meetings, theoretical
lectures and fieldwork. The engaged organisations and countries will learn, develop and
contribute their own perspectives to face the challenges of the old glassworks and their
contaminated landfills in the Baltic Sea Region. In addition, three PhD courses were arranged by
LNU in 2017 in Orrefors, Sweden, which were attended by about 80 international.

The project is expected to make an important contribution to research, teaching and practical
application of future circular economy principles in the Baltic Sea region. A guidebook on the
remediation of the glass kingdom, recycling of the glass and the production of new art glass as
well as the function of the plants in the soil purification process and their importance in a Tourist
Phytopark is in progress. A design process including phytoremediation could be used as a
working tool for landscape architects. The Phytopark and the newly built summer glasswork
located in the Park attracted about 12,000 visitors in the first summer even if the park was not
opened before 1 July 2017 (Hogland et al., 2018).

Result

The project can be seen as a pioneer example to promote collaboration between researchers
and companies in the Baltic Countries, their ideas and knowledge to achieve the best available
solution for treatment of contaminated sites adding a high aesthetic and environmental value for
society and tourists visiting in the South region and the Kingdom of Crystal. The park has a high
value not only for the local schools but also for local and international master and doctoral
student courses, which have been carried out during the construction phase of the park and will
also be carried afterwards.
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NEPEAINPOEKTHUI AHAJII3 IIO10 YIOCKOHAJIEHHS CIoCoOBIB
BITHOBJIEHHA 3ABPYITHEHUX HA®TOIPOAYKTAMU TEPUTOPIN I3
3ACTOCYBAHHAM METOAIB BIOPEMEITAIIIIL

M.T. Mukunei, T.B. Kyngeabcbka
lsano-Dpankiecokuil HAYIOHATLHUL MEXHIYHULL YHIgepcumem Haghmu i 2azy
ByJ. Kapnatcbka,15, IBano-®pankiBcbk,76019
e-mail: mishamyktsei@gmail.com

Hadra 1 wadrompomyktn HamexaTb [0 HAHOUIBII PO3MOBCIOPKCHUX IOTIOTAHTIB
IOPUPOAHOTO CEPEelOBHINA SKI BHKJIMKAIOTH CYTTE€BI 3MIHM B XIMIYHOMY CKJali, (Pi3UUHUX 1
010JIOTTYHMX BJIACTUBOCTAX IpyHTY. Ilpm 3a0pynHeHHi IpyHTIB HadTOKO Ta HAPTOMPOIYyKTAMU
HOPYUIYEThCS Ta3000MiH yepe3 3alOBHEHHS BUIBHUX IOpP Ta MOTIPUIYETHCS HOTO CTPYKTYpa,
HACTynaloTh aHaepoOHI YMOBH, a OKHCHO-BIJHOBHHH IIOTEHIIAT 3MINIYETHCI B CTOPOHY
BITHOBHOTO. 3a TaKMX YMOB 3HMXKYIOThCS: (DepMEHTaTHBHA AaKTUBHICTh IPYHTY, YHCEIbHICTh
TPYHTOBHX MIKPOOPTaHi3MiB OCHOBHUX (P1310JIOTIYHUX TPy, 3a0€3NEUYCHICTh TPYHTY PyXOMUMH
dopmamu pochopy Ta azory.

[Ipu mocnimkeni BIIMBY HAGTOMPOAYKTIB HA TPYHTH BCTAHOBJICHO, IO BiH MPOSIBIISIETHCS, B
OCHOBHOMY, Ha TyMYCOBOMY TOpu30HTi. lle MOB’sA3aHO 3 TOBUIBHMMH TEMIIAMH Mirparii
Ha(TOMPOIYKTIB Y IPYHTAX 1 € XapaKTEPHUM JIJIs1 3a0PYTHEHUX 3€MEJTb.

Texnounorii Ta MeToM (i3UKO-XIMIYHOTO OUYHUIICHHS SIKi HAHOUTBI MIUPOKO MPOMOHYIOTHCS
JUISL  3HEIIKO/DKEHHS  3a0pyaHEeHUX  HAa(TONMPOAyKTaMH TEPUTOPIH  XapaKTepHU3yIOThCS
CYKYITHICTIO BU3HAUYE€HUX HEJOJIKIB: He BiZJOYyBA€ThCS MPOLEC 3HEMIKOPKEHHS 3a0pyAHIOI0UNX
PEYOBUH SKI 3aJMINAIOTBCS TPAKTUYHO Y HE3MIHHOMY BHIJISAI; B TPOIECI OYHIICHHS
3MIMCHIOIOTHCS HETAaTUBHI BIUIMBM Ha 1HINI KOMIIOHEHTH IOBKIJUIS, CKJIATHICTH peanizallii;
€KOHOMIYHA HEJOIIJIBHICTh 4Yepe3 BHCOKY BapTicTh. EQeKTUBHICTP JaHWX METOIIB
HiATBEPIKYETHCS JIMIIE TPU BHUKOPUCTAaHHI Ha HEBEJIUMKUX TEPUTOPISIX 1 TpU  PiBHAX
3a0pyaHEeHHs, K npaBuio, ouemux 1 % Hadtu y rpynTi [1].

[IpiopuTeTHUM HANPSIMKOM € pPO3pOOKa CHPUSATIMBUX TEXHOJOTIH Ta METOJIB M0
BIJIHOBJICHHS TPYHTIB BIiJI 3a0pyJHEHHsS HAPTONMPOAYKTAMH Ta EKOCHUCTEMHU B IIIJIOMY.
TexHomorist MOBUHHA 3a0e3MeuyBaTi OYHUIIEHHS IPYHTIB BiJ] HAQTOBOrO 3a0pyIHEHHS LUIIXOM
PO3KJIaJIaHHs CKJIQIHUX HA()TOBUX BYTJICBOJIHIB /IO HEIIKIIJIMBUX KOMIIOHEHTIB s Oiocdepw,
Ta BIJHOBJIGHHS IX arpoeKoJIOriyHoro morteHIiany. HalimepcnekTuBHIIIMMM B LbOMY IUIAHI €
Meroau Oiopememialiii Ta QiTomemioparlii, sKi 3aJI0BOJBHSIIOTh BUMOTH MO0 €(PEKTUBHOCTI,
MPOCTOTH, EKOHOMIYHOCTI, Ta € €KOJIOT1YHO OE3MeYHUMHU JIJIs1 BUKOPUCTAHHSI.

biopemeniarisi, mo BkiIroyae OGioayrMeHTaIlifo Ta (a060) O10CTUMYIIAIIIO, cTajda HaWOIIbII
MPUIHHATHOIO €KOJIOTTYHOI0 METOAMKOI0 OYHUIICHHS IPYHTY Ta BOJU SIKi MICTATHh Ba)KKI METaln
Ta oOpraHiuHi 3a0pyaHtoBaui [2]. Haifbinpm mnOmMMpPEeHUMH TIAXOJaMH € JI0JlaBaHHS
MOTIEPEIHBO BUPOIIEHUX MIKPOOHUX KYJBTYpP AJs MOCWICHHS Aerpaialii HeOaaHUX CIIOIYK
(6ioayrmenTartis) Ta (a60) iH'€KIIIT MOKXUBHUX PEUOBHH Ta IHIIUX JTOJATKOBUX KOMIIOHEHTIB J10
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HAaTUBHOI MiKpoOHOI momyssanii. Big3Hadaerbcss ehekTUBHICTH Olopemesiamii SK Ha MiCIIX
BUMAJKOBUX PO3JIMBIB 3a0pyIHIOBAUiB, TaK 1 HA XPOHIYHO 3a0pyTHEHUX TEPUTOPISX.

JlochimkeHHsT HayKOBI[IB PI3HMX KpaiH Ta 3aralbHUN MDKHApOAHWMH JOCBiJ 3 MHTaHb
OionoriuyHoi mecTpykuii HadTONPOAYKTIB y po3pi3i MeToniB OiopeMexdiamii mpeacTaBieHi 3
pi3HUX pakypciB. 3HauHa YacTMHA HAyKOBLIB KOHILIEHTPY€ BJIAaCHY yBary Ha OloayrMeHTarii.
o0 mpOTO MiAXOMY Y JOCITIKEHHSAX MPEACTABICHO CIIOCOON CTHUMYJIALIT MPOIECY AeCTPYKIIii
HAaQTH [IIIXOM CTBOPEHHS CHOPUSATIMBUX yMOB [UIsl MIKPOOPTaHi3MiB, OIIIHIOIOTHCS
TEXHOJIOTIYHO BAXKJIMBI BJIACTUBOCTI HAPTOOKHCIIOIOYMX OakTepili, BHBUYAETHCA 3MiHA
010JIOT1YHOT aKTUBHOCTI Ha(pTO3a0pyAHEHUX IPYHTIB, CTIMKICTh PI3HUX IITaMIB MIKPOOPTaHI3MiB
no HadToBHX 3a0pyIaHEHb TOINO. Pe3ynpTaTh NOCHiIKEHb IIHOIO HAIMPSIMKY HEOJHOPA30BO
BUKOPHUCTOBYBAJIMCh HAa TPAKTHUII I BITHOBJICHHS Ha(TO3a0pyAHEHUX TEPUTOPIH MPOTE HE
MOBHICTIO BHIIpaBJaiu ce0e depe3 BHU3HAYCHI NPUYMHHU: BY3bKHMH CIEKTp Aii KOHKPETHOTO
mTaMy MIKpOOpraHiamMiB Ha HadToBe 3a0pyIHEHHS, HEOOXIIHICTh MOCTIHHOTO KOHTPOJIIO
TEMIEPATypPHUX YyMOB, aepailii Ta BOJOTOCTi, €JNEMEHTIB MiHEPAIBHOTO KUBJICHHs. [lpu
CIIJTLHOMY BUKOPHCTaHHI JCKIJIBKOX IITaMiB-I€CTPYKTOPIB B KOHCOPIIIyMI iX HAQTOYTHIII3yIOUa
nisi nmocumoerscst [1]. Ilpu KoHTponmi y 3a0pynHEHOMY TIpPYHTI 3a3Hau€HHX MapaMeTpiB
aKTHBYETHCS MicCIIeBa MiKpoOi0JIoTidyHa CIIILHOTA, 110 MPU3BOAUTE 10 KOHKYPEHIIIT 32 €JIEMEHTH
JKUBJICHHS 1 HETaTUBHO BIUIMBA€E Ha mpoiiec Oiopemeriarnii. ¥ po6oTi [3] AOCTiIKEHO MUTAaHHS
JIECTPYKIi Ta Olojerpanaiiii MacISHUCTHX HUIAMIiB 3a JOIMOMOIOI METOMIB 0Oio30aradeHHs,
KOMITOCTYBaHHsI, Ta (hitopemenianii. BigzHauaeTbess ocobmuBa posib 6i0ryMycy Ta KOMIIOCTY B
aKTHBAIlli TPUKOPEHEBUX HAPTO JIETPATYIOUNX MIKpOOPTraHi3MiB.

MeToro  3amaHOBaHMX  MPOEKTHUX  JOCHI[UKEHb €  OJEpKaHHSI  KOMILJIEKCHOTO
YIOCKOHAJICHOTO METOy Olopemenialiii IPpyHTIB 3a0pynHeHHX HadTo Ta HadTONMpOIyKTaMH
KW BiMOBiAaTHME BUMOTaM MO0 €(EeKTUBHOCTI, MPOCTOTU Ta eKOHOMiuHOCTi. OcobnnBa
yBara aBTOpIB aKIICHTYETbCS Ha BHPIIICHI MUTAaHHS aJanTarlii MpeaCTaBICHOTO METOIYy 0
MOYJIMBOCTI HOT0 3aCTOCYBaHHsS Ha 00JaCHOMY piBHI. 3 LI€I0 METOI0 Ha MPHUKJIAJl BU3HAUEHOI
teputopii B Mexax IBano-®dpaHkiBCcbkoi o0macti Oyae po3poOJEHO TEXHOJIOTIYHY CXeMY
6iopemeianii Ta 3aPONOHOBAHO BUPIMIECHHS MUTAHHS 11010 MOXIIMBOCTI BIPOBAPKEHHS TaKUX
METOMIB y CHCTEMY MICIIEBOI €KOJOTIYHOI MOJITUKH. BBakaeMo, 1m0 came 4epe3 BiJICyTHICTh
OCTaHHbBOI CKJIAJIOBOT 3HAUHO OOMEXKYETHCS 3aCTOCYBAHHS IIMX METO/IB B YKpaiHi.

MeTta npoeKTHUX AOCTIIKEHb BUPIIIYBATUMETHCS IUISIXOM BUKOHAHHS HACTYTHUX 3aB/IaHb:

- TPOBENEHHS MOJEIBHUX EKCIIEPHUMEHTIB 3 010J0riuHOi AECTPyKIii HAapTONPOAYKTIB Yy
IPYHTax B 1a0OpPaTOPHUX YMOBax;

- BHUKOHAHHS TMOPIBHSUIBHOTO aHaNi3y WIOAO e(QEeKTHBHOCTI O10JOTi4HOI JeCTPYKIIii
Ha(TOMPOIYKTIB 3a JOMOMOTOI0 BXKE€ BIIOMHX B 3aCTOCYyBaHHI O0l10J€CTPYKTOpIB 4YHM iX
CHIBBIAHOIIEHB 3 TUMH, 110 OYyTh BUKOPHCTaHI B MOAETHHUX EKCIIEPUMEHTAX.

- aHaJI3 y JOCIIIHUX 3pa3Kax JUHAMIKH aKTHBHOCTI MIKpOOPTaHi3MiB BIIPOIOBK MOJCIIBHUX
€KCIIEPUMEHTIB, iX YHCEIHHOCTI Ta BUIOBOTO CKIIATY;

- OIlIHKA COPOIINHUX BIACTUBOCTEH CTPYKTYPOYTBOPIOIOUHMX CYOCTpAaTiB Ta OOTpYyHTYBaHHS
MO>KJTMBOCTI iX 3aCTOCYBaHHS B TEXHOJIOTIYHUX CXeMaxX MpoIeciB Giopememiarii.

- aHaJTi3 Ta OIiHKA ()ITO-METIOPATUBHHUX BJIACTUBOCTI TECT KYJIBTYP.

Ha ocHOBi pe3ynbTaTiB JIOCHPKEHb Ta aHAIi3y ICHYIOUMX TEXHOJOTIYHUX cXeM Oyne
3aMpONOHOBAHO KOMILJIEKCHY CXEMY BIJHOBJICHHS arpOCKOJIOTIYHOTO MOTEHINATy TEPUTOPIn
3a0pyaHeHux HapToo Ta Hadronpoaykramu. CydacHUl piBEHb EKOJIOTIYHHUX JIOCSTHEHb
BUMarae 3acTOCyBaHHs 0OaraTOTpaHHUX IMJAXOMIB UM TIOIMIYKY B3a€EMOBHTIHUX albTEPHATUB
I110/10 BiTHOBJICHHS €KOJIOT1UHOI CHTyallii Ha HECIIPUATIMBHUX TEPUTOPISLX, TOMY 3allPONOHOBAHA
CXeMa MOBMHHA PO3IIISIAaTUCh HE TUIBKHM SIK METOJl OYMCTKH, a TaKOX AK CIOCIO BUPIIIEHHS
CYMDKHHMX  €KOJOTiYHHMX mpoOneM. (BupimenHs mnpobiemMu  CKIAAyBaHHS — BIAXOIIB
TBAPUHHUIIPKUX KOMIUICKCIB, KOMIIOCTYBaHHS POCIWHHUX BITXO/IB ypOaHI30BaHUX CHCTEM,
3MEHIIICHHS BUTPAT HA MOHITOPUHT 3a0pyAHEHUX 3eMelb Ta T.1.).
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YYTJIUBICTD ) KUTEJIB M. IBAHO-®PAHKIBCBK 10 ITMIKY AIBEHTUBHUX
POCJIMH (HA ITPUKJIAJI IPEACTABHUKIB POAY ARTEMISIA L.)

H. M. IIpokomnis
Ipuxapnamcokuil Hayionanvhuil yHieepcumem imeni Bacuns Cmeghanuxa
ByJ. [amumpka, 201, M. IBano-®pankiscek, 76008, Ykpaina
e-mail: ploshanska n@ukr.net

BaxumBoro mpo0ieMor0 CBITOBOTO MacmTaly € KOHTPOJb 32 MOSBOIO 1 IMOIIMPEHHSIM
qy>KOPITHUX POCIIMH, BTOPTHEHHS SKHUX 3aBJA€ 3HAYHUX EKOHOMIYHHMX 30WMTKIB 1 MOXKE OyTH
HeOe3MeyHnM IS 310poB’ st monei [1].

VYkpaiHa mocimae oHe 3 YUIBHHX MICIh y €Bpomi 3a TOKa3HHKAMH 3aXBOPIOBAHOCTI
HaceJIeHHs Ha MoJiHo3u. [Imnok neskux aHeMo(UIBHUX POCIMH € OJTHUM 13 BarOMUX YWHHHKIB,
SIKI 371aTHI BUKJIMKATH aJIepTidyHi CUMITOMH B CEHCHOLTI30BaHOT YacTUHU HaceleHHs. Tomy
MOHITOPHHT 32 KUIBKICHOIO Ta SKICHOIO JTWHAMIKOIO MUJIKY B aTMOC(EPHOMY IMOBITPI 3 OJTHOTO
00Ky, Ta YyTJIMBICTIO HACEJCHHS JI0 BIUIMBY MWJIKY IIMX POCIWH 3 iHIIOTO OOKY € aKTyaJlbHUM
3aBJAAHHSIM JJISI HAYKOBI[IB-€KOJIOTIB Ta TITiEHICTIB [2].

Pin monun (Artemisia L.) Hanexutb 00 poauHu AWCTpoBi (Asteraceae). Ha teputopito
VYkpaian notpanuB mie y XVI cr. 3HauyHa PO3MOBCIOKEHICTh TMOJMHY € TPUYWHOIO TOSBU
BEJIMKOI KIJIBKOCTI JIFOJEH, y AKUX MUJIOK Artemisia BUKIIMKae anepriro. [Tnnok pociuHu BiioMuii
CBOEIO0 AJICPTEeHHICTIO 1 37aTHUN OOYMOBIIOBATH IEPEXPECHI aJlepreHHI peakilii 3 1HIIUMU
NWIKOBUMH 3€pHAMU TPEICTABHUKIB POJAUHU ASsteraceae, TOMy METOIO JaHOI poOOTH Oyio
BU3HAYCHHS YYTJIMBOCTI JKUTEJIB OOpaHUX MYyHKTIB criocTepekeHHs (M. [BaHo-DpaHKIBCHK) 10
MWIKY POCTUHH JJIsl IPOTHO3YBaHH MMOBIPHUX PU3UKIB BAHUKHEHHS TOJTIHO3Y.

3a mepiox 2017-2018 pp. Ha 6a3i JiKyBaJIbHO-AIarHOCTUYHOTO 1IEHTPY «Menekc [Tmoc» y M.
IBano-®paHkiBCbK TpoaiarHocToBaHo 207 mamieHTIB 1 mpoBeneHo anamiz 207 maHened 3
IHTASIIIRHAMA asiepreHamMu. Marepiai, o JTOCTiIKyBaBcs, — 1€ CUpOBaTKa KpOBi, OTpUMaHa
nusixom nertpudyrysanas npu 15000 06./xB mpotsirom 15 xB. BuzHaueHHS BMICTY ajiepreH-
cienudiuanx Ig E B cupoBarmi KpoBi MPOBOAMIM 3a JOMOMOIOK 1MYHO()EPMEHTHOTO
JocikeHHs: kacetHoro ¢opmaty ¢ipmu  «Bio-check» (Himeuumna) 3 BHKOpHCTaHHIM
riaHmeTHoro ckanepy. [Iporpamunii maket Biocheck imaging Software (Bis), BcranoBneHuii Ha
NEPCOHATBHOMY KOMII'IOTEpi, JO3BOJSIE MPOBECTH IHTEPIIPETALiI0 OTPUMAHUX PE3YJIBTATIB.
KinbkicHI BUMiprOBaHHsI MpecTaBieHi B MibkHapoaHux oguHuIpix (KLL, IgE/L).

AHani3 IHraIAMIHHUX TaHeNel Mmokasas, 1o cepex namientiB Oyno 120 gonosikiB (58%) 1 87
KIHOK (42%). HaitOunpmry 4acTHHY MAaIi€HTIB CKIAMadd JITH Ta MUUIITKH A0 16 pOKiB. Ixmst
KUTBKICTh CTaHOBUJIA 76% BiJ 3aranbHOi KimbKOCTi marieHTiB. Cepen 207 mpoaiarHOCTOBaHHUX
MaHeJel PEeaKkTUBHICTh Ha ayiepreH NMWIKy Artemisia BiacyTtHs y 142 mamientiB (<0.35 kU/).
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Jly’e HU3bKMHA TUTp aHTUTUI, O6e3 kiIiHiYHuX nposBiB aneprii (0.35-0.7 kU/I) nputamannuii 26
namieHTaM. 3Ha4YHy KOHIEHTPAII0 aHTUTUT 3 KIHIYHUMH TposiBamu 3adikcoBaHo y 14%
namienTiB. Jly>xe Bucokuid tutp cneuupiyaux antutin (7.5-50 kU/1) cnocrepiramm y 11
namieHTiB BikoM Bim 6 g0 13 pokiB. Bucoka KOHIEHTpamisi NMWIKY MOJHHY B TOBITPI
CIIOCTEpIraeThCsl B KIHII JMIIHA Jpyra jAekajga cepiHs. 3MiHM Y HaBKOJIMIIHbOMY CEpeIOBHILI
CTHIOHYKAIOTh 10 TOAAJIBIIOTO OCII/DKEHHS XapaKTepy BIUIMBY NHIKY Artemisia Ha HaceJICHHS
VYkpaiHu 13 HaCTyITHUM HOPIBHSHHSAM 3 3arajIbHOEBPONEHCHKUMHU JaHUMH.

Jliteparypa:

1. Komapos H. @. Copnas pacturensnocts CCCP / H. @. Komapos // Pact. CCCP. — M. —
JI.: U3po AH CCCP, 1940. — T. 2. — C. 523-576.

2. Meitep-Menuksa H. P., CesepoBa E. O., I'anouka I'. Il u ap. IlpuHuunel 1 mMeToabl
a’pOoNaIMHOIOTHYECKUX uccaenoBannii. M., 1999. 48 c.
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PO3MHOKEHHS IYBY 3BUMAHHOI'O TA COCHH 3BUYAMHOI B YMOBAX
3HAM’STHCBKOTI'O PAMOHY KIPOBOTPAJICBKOI OBJIACTI

B.O. CaBuenko
3anopizbkuti HayionanbHUul yHieepcumem, Ykpaina
ByJ1. JKyKoBcbKOrO, 66, M. 3anopixxs, 69600
e-mail: vikolsavchenko@gmail.com

JlicoBi pecypcu BIifIrparoTh BaXIJIMBY POJIb Yy 30€peKEHHI HABKOJUIITHHOTO CEPEIOBHUIIA,
CIYTYIOTh BaXKJIMBUM CHPOBHHHUM (PaKTOPOM PO3BUTKY rocmomapctsa [1]. Ykpaina HaJeKUTh
10 KpaiH 3 HEBHCOKOIO 3a0e3IMEYCHICTIO JIICOM. 3a OCTaHHI JECATWIITTS Ha TEpUTOpii KpaiHu
3HaYHAa YacTWHA JICIB 3arvMHyJia BiJ MPOMHUCIOBUX BHUKHIIB Ta TMOCTpaKJaana Bij aBapii Ha
YAEC. 3aranpHuii craH JiciB YKpaiHM HE BIANOBITa€ €KOJIOr0-€KOHOMIYHMM BHMOTaM,
(GyHKIIIOHYBaHHS JIICOBOTO TOCTIOAPCTBA 3/IIMCHIOETHCS B CKJIAIHUX €KOHOMIYHUX yMOBax [2].
Jlicu Ha Teputopii KipoBorpaacbkoi 001acTi BAKOHYIOTh IPYHTO3aXHCHI, BOJJOOXOPOHHI 3aXUCHI
GbyHKIIII, Yepe3 11e J1COPO3BEACHHS 3aBXKIU 0YyJIO MPIOPUTETHUM HAIMIPSIMKOM PO3BUTKY JIICOBOTO
rOCIIOIAPCTBA IIi€1 MiCIIEBOCTI.

Haii0inpin akTyallbHUMH MpoOiieMaMu 110,10 OPMYBaHHSI 1 PAIliOHAIBHOTO BUKOPHUCTAHHS
micoBux pecypciB KipoBorpaammHu €: mopymieHHS 30aJaHCOBAHOCTI MIXK JTICOCHPOBHHHUMU
3armacaMu, OOCSraMH JIICOCMOKMBAHHS 1 €KOJOTIYHMMU BHMOTAaMH; 3HAYHE BUCHAKEHHS
JTICOCUPOBHHHOI 0a3M, MOTIPIICHHS MPUPOJIHUX KOMILUIEKCIB, AeTpaiallis POCIHHHOTO TTOKPUBY;
CKOPOYCHHSI OOCSTIB JIICOKOPUCTYBaHHS, HU3bKUN PIBEHb 3aJI0BOJICHHS MOTpEd Yy JCpeBHUHI 3a
paxyHOK MiclleBUX pecypciB. HeoOXimHI aKTHBHI 3aX0Jyd IIOJO BIJIHOBJICHHS JIICOBUX
Haca/uKeHb, 3 3a0e3ledueHHsT MoTped KpaiHu 3a paxyHOK BIIACHUX PECypCiB 13 30epeKeHHSIM
OCHOBHUX €KOJIOT1YHUX (YHKIIN Jicy. BaJIMBO MiIBUIIUTH €KCIMOPTHI MOXKIUBOCTI JTICOBOTO
rocrniogapcTBa KipoBorpasacekoi o6macti. BupimenHs mux npo06sieM moB’si3aHO 3 BiATBOPEHHSIM
JICOBUX PECypCiB MIISAXOM 30UIBIICHHS IUIONI[ IMOCAJKOBOr0 Marepiaay ayOy 3BHYaliHOTO Ta
COCHH 3BUYAWHOI, MABUIICHHIM €()EKTUBHOCTI iX BUKOPUCTAHHS B 03€JCHEHHI BITPO3aXUCHHUX
CMYT Ta JIICOBUX MaCHUBIB.

BrumB exonoriuHux ymoB 3HaM’SHCBKOro paiioHy KipoBorpaamuHu Ha BUPOILYyBaHHS
MOCaJKOBOTO MaTepialy KyJbTyp HyOy 3BHUAfHOTO Ta COCHHM 3BHYAHOI BUBUEHO HE JOCUTH
MOBHO. 3a pe3yJibTaTaMHu JTOCHIPKEHb BCTAHOBJICHO, IO TIOJHOBA CXOXKICTh Ta PO3BUTOK CISHIIIB
ny0a 3BHYAWHOTO Ta COCHH 3BUYAMHOI MEPIIOTO POKY PO3BUTKY B KIIMATHYHUX YMOBaX
KipoBorpascekoi 001acTi 3HaXOAATHCS B MeXaxX HOpMU. HallBUIIINIA BIACOTOK CX0KOCTI HACIHHS
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cocHH 3BUYaiiHO1 cTaHOBUTH 90,0 %, cxoxocTi xomyniB 1yda — 97 % nHa yopHo3emi. Haiimenina
noJjpoBa cXoXicTh (24,0 1 40,0 BiamoBigHO) 3adikcoBaHa HAa MUISHKAX MYJBYOBAHUX IIEMOIO.
CepenHiil mpHUpICT CISHIIIB COCHU 3a MEPIIUI piK JOCHiIKEeHb CKIaB 5,2 cM. 3a Apyruil pik — B
cepenrHboMy 7,1 cM Ha 4OpHO3eMHOMY IPYHTI. PO3BUTOK CisIHIIIB COCHU 3BUYaliHOT 3HAXOJUBCS B
MeXax HopMmu. HaiBumuii cepemHili TpHpICT CISHINB ay0a 3BHYAHHOTO CIOCTEpiraBcs Ha
TUISTHIN 3 MIMaHIM IpyHTOM Ta ckiaB 10,5 cM. 3a apyruid pik po3BUTKY CEpemHild MPUPICT
Tako)X OyB HaMOUIBIIUM Ha IiH IUIAHIN Ta ckiaamaB 12,2 cMm. Pesynbrate, oTpuMaHi B X0.1i
JOCITIPKeHb, MOXKYTh OYTH BUKOPHCTaHI MPHU MiAOOpI MicIb IS 3aKJIAJIKA PO3CATHUKIB COCHU
3BUYANHOI Ta TyOy 3BUYATHOTO B IIEHTPAIBbHIN YacTHHI YKpaiH! TSl TOJIIIIEHHS €KOJIOTIYHOTO
CTaHy LIUX TEPUTOPIil.

Jlitepatypa:

1. Unbckuit AJL, Imuar AL I'po3oBas H.b. XBoiinbie mnopoasl. — M.: JlecHas
IIPOMBIIIIEHHOCTH, 1986 — 253.

2. Ceupunenko B.€. Tlo6iune kopuctyBanus jicom. — K.: IIT «Ipenay, 2002. — 240.
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3MIHA ®OPMHU JINCTKOBUX INVIACTUHOK POPULUS TREMULA L. Y 30HI
BILIMBY BYPIITUHCBHKOI TEC

V. . Cemax
JBH3 «Ilpuxkapnamcovkuii HayionaneHuu yHieepcumem imeni Bacuna Cmeganukay
By IlleBuenka, 57, m. IBano-®pankiscrk, 76000
e-mail: ulianasemak@gmail.com

JIucTok SIK HAWOUTBII IIACTUYHUN OpPraH POCIHMH MEPIIMM pearye Ha BIUIMB YWHHHKIB
TEXHOTEHHO TpaHc(hopMoBaHOro cepenoBuina. IIpu mpomy crocrepiraerbes 3MmiHa GopMH
JUCTKOBOI IUIACTUHKM Ta 3MeHIIeHHS (omiapHux wMopdomapamMeTpiB, 30KpeMa CepeaHbOi
JOBXUHM, IIHPUHUA Ta Iwiomi. IlepegymoBoro Mmoaudikaiii acuMinALiHHOrO amapaTty €
oCJIa0JIEHHSI POCTOBUX TIPOIECIB, SKE 3HAXOJUTHCS B MPAMIN 3aJ€KHOCTI Bl CTyNEHS
3a0pyaHeHHs. TakuM 4YMHOM, JHMCTKOBAa IUIACTUHKA BiJOOpa)ka€ B3a€MO3B’SI3KM y CHUCTEMI
«pociuHa — cepeioBHIE», a (olapHi MOKA3HUKH BOJIOMIIOTH BHCOKOK O101HIUKAIIHHOIO
3HAYUMICTIO JJIS JIaTHOCTHKHU CTaHy €KOCHCTEM.

VY Xoai mOCHiKEHHS MPOaHai30BaHO MOP(OJIOTIUHI OCOOIMBOCTI JUCTKOBUX IUIACTUHOK
Populus tremula L. y 30ui BmmuBy bypmruacekoi TEC, mo € TepuTOpi€ro MOMUPEHHS
TOKCHUYHUX JUIsi O10TH ToMOTaHTiB. [ omiHkum MoauQiKOBaHOCTI JIMCTKOBUX TUIACTMHOK
JOCHIJKEHO 3MiHY (POPMH, BU3HAYEHO KOE(IIIEHT (POPMH Ta BHJIOBKEHOCTI.

Hnst Populus tremula L. xapaktepHa 3MiHa (QOpMH JUCTKOBHX IIJJACTHHOK BiJ
TPUKYTHOCINTHYHOI B yMOBaX MiHIMI30BaHOT'O aHTPOIIOT€HHOI'0 HAaBAaHTAXXEHHS 10 OBAJIBHOI Ta
00€pHEHOTPHUKYTHOCIINTUYHOT Ha TepUTOPii 3010n1aKoBiABaiB bypmtuacekoi TEC.

KoedimieHT ¢dopMu NHCTKOBOI IUIACTUHKH SIK BITHOIIEHHS IUIOII BEPXHBOI YACTHHH
JUCTKOBOI TIJIACTUHKHA 10 HIDKHBOI, XapaKTEPHU3yE CTYIIHb MOAU(IKOBAHOCTI JIMCTKA. 3MiHA
dbopMHU JNHCTKA CYNpPOBOKYETHCS 3MIHOIO IMOKAa3HHWKA CIIBBITHONIEHHS BEPXHBOI 1 HIDKHBOT
YAaCTUHU JIMCTKOBOI TuTacTWHKU. KoeditieHT ¢opMu Ha 30J0MIJIAKOBIIBANIAX BHUIIHH Yy
cepenabomy Ha 0,31 y MOpIBHSHHI 3 YMOBHO YHCTOIO TEPUTOPi€r0. 3pOCTaHHS MOKa3HUKA B 30HI
BBy bypmtuncekoi TEC miarBepmkye hakT BUCOKOI 4YacTOTH iICHYBaHHS JIUCTKIB HETUIIOBOI
JUIsL TOTOJI (POPMHU y TAHUX YMOBAX.
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KoediieHT BUIOBKEHOCTI SIK BIAHOMICHHS JOBKWHHU JIMCTKOBOI IMJIACTMHKH JO 1i MIMPUHU
IIpU MEPEBUILEHHI OJIMHUYHOIO PIBHS CBIAYMTH MPO HU3BKUN PiBEHb aHTporonpecii. B ymosax
30JI01IUTAKOBIIBANIIB 11eH MOKa3HUK cTaHOBUTH 0,97, 1110 BimoOpaskae BUCOKI piBHI 3a0pyAHEHHS.

AHai30BaH1 TIOKa3HUKU B CHJTy 3HAYHOI BapiaOEbHOCTI Y BIIMIHHUX YMOBaxX CEepeOBHIINA
PEKOMEHIYEThCSI BAKOPUCTOBYBATH SIK O101HIMKAILIiHI MapKEpH.

Jliteparypa:
1. AumpeeBa M.B. OrieHka COCTOSHHS OKpYKalOIIEH cpeabl B HACaXIACHUSIX B 30HAX
MPOMBINIJICHHBIX BBIOPOCOB C TIOMOIIBIO PACTCHUH-HHIUKATOPOB : ABTOped. IUC. ... KaHI.

cenbxo3. Hayk : [cmen.] 06.03.03 «JlecoBenenue u necoBoacTBo...» / Cankt-IlerepOyprckas roc.
necotex. akagemust uM. C. M. Kuposa. Cankt-IlerepOypr, 2007. 18 c.

2. bioinaukanis TeXxHOreHHOTO 3a0pyaHeHHss M. KueBa: meroauuni migxoau / Ilix 3ar. pen.
O.I1. ImutpieBa. Kuis, 2016. 122 c.

3. T'amxka /. Mopdomoridyaa peakilisi JUCTKIB TOMOJI B PI3HUX YMOBax ypOOTEXHOTEHHOTO
HaBaHTaxeHHs // Bicauk JIpBiBChbKOTO y-Ty. Cepis O6iomoriuna. 2012. Bum. 60. C. 163-170.

4. HesepoBa O.A. IlpumeHeHHe (PUTOMHIMKAIMM B OLIEHKE 3arps3HEHUs OKpYXKarolei
cpensl // buocdepa. 2009. T. 1, Nel. C. 82-92.
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NPUPOJHE BIJHOBJIEHHS JIICIB SIK OO YJISALIMHUAM ITPOIEC

B.I'. Cxusip, FO.J1. Ckasip
CymcoKuil HayioHanbHUU a2papHuti yHigepcumem
Byq. I'. Konapateena, 160, Cymu, 40021
e-mail: skvig@ukr.net

BaxnuBoro ckiamoBoro 3abe3nedeHHsT (PYHKITIOHYBaHHS JIICOBUX yTPYNOBaHb € MPHUPOJIHE
BimHOBIICHHs1 [1]. BuBUeHHS B3aeMoOJiii Ta TMEepEeTBOPEHb, BH3HAYAIBHUX IS 3a0e3MeUeHHs
YCIIITHOTO MPUPOTHOTO BiTHOBIICHHS, € aKTYaJIBHOIO HAYKOBOKO MPOOJIEMOIO, PO3B’sSI3aHHS SKOi
noTpedye BUKOPUCTAHHS KJIACUYHUX 1 CyJacHHUX O10JOTIYHHX, €KOJIOTIYHUX METO/IIB Ta MiTXOIIB
[2].

Ha ocHOBI JaHuX KOMIUIEKCHOTO MOMYJISAIIMHOTO aHalidy, 3aCTOCOBAHOIO JIO0 IMPOBIIHHUX
micoytBoproBasibHUX BHUAIB JliBoOepexxHoro Ilomiccs Ykpaiaum (Pinus sylvestris L., Quercus
robur L., Acer platanoides L. Ta iH.), MOKa3aHO, IO OCOOIMBOCTI MPOIECY MPUPOIHOTO
BIJIHOBJICHHSI B1IOOpaKalOTh IIICTh y3araiabHIOOYMX Mozene. Omna 3 HuX (Isp-Usml-Tym)
BIJIMIOBia€ BiTHOBIICHHIO, SKE€ IMOYMHAETHCS 3 (OPMyBaHHS TMiJ HAMETOM JICy CXOIiB
JICOYTBOPIOBAIBHUX BHIIB, SIKI IMOCTYMOBO JOCSTAIOTh PIBHA JIEPEBOCTAaHY 1 T€HEPATUBHOTO
OHTOTE€HETUYECKOT0 CTaHy, HaOMpalo4yH 3AaTHOCTI (pOpMyBaTH HACTYNMHHM LMKI MPUPOJHOTO
BimHOBNeHHA. [HIm m'sath (I-Usml-Ty, [-Usml, I-Usm, I-Us, ) BimoOpaxxyioTb cCUTyarlito, Kojau
IPUPOIHE BiHOBIICHHS HE Ma€ IMUKIIYHOTO XapakTepy BHACIIAOK TOTO, [0 OCOOMHH MOJIOI0TO
MOKOIHHS TPUNUHSAIOTH CBIM PO3BUTOK 1 ICHYBaHHS JI0 TIEPEXOJy B Te€HEPATHUBHUU
OHTOTCHETUYHHI CTaH. Y PErioHi MOCHIHPKCHb BiTHOBJICHHS YacTillle BIAMOBIA€ MMM II'STH
MO/JIEIISIM.

PesynbraT HOCHIIKEHBb 3aCBIUYIOTh, IO JAJS MPUPOIHOTO BiTHOBJICHHS HA PiBHI KOXHOI
OKPEMO B3SITOI KOTOPTH Ba)KJIMBE 3HAYEHHS Ma€ yCHINIHICTh peami3allii IBOX SBHUII: a) TMepexil
0COOMH 3 Apycy B sipyc; 0) BOYJOBYBaHHS POCIWH JI0 BIAOBITHOTO SIPYC 1 BIDKUBAHHS B HHOMY.
B miomy mporiec nmepexory KOropT 3 OJHOTO SIPYCy JICy B HACTYMHHH 1 CTIHKOTO BOYIOBYBaHHS
B IIeH sIpyC, HAMU TTO3HAYCHUH CTIeI[IaIbHUM TEPMIHOM - JTICOBITHOBJIIOBAJIbHA IMIJIEMEHTAITiS.
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Y 3abe3neyeHH] e(EKTUBHOI JIICOBIIHOBIIOBAIBHOI IMIUIEMEHTAIlii KOTOPT MOJIOIOTO
NOKOJIIHHA 1 (QYHKIIOHYBaHHS JIiICOBHX (DiTOLIEHO31B, BAXKJIMBY POJIb BiAIrparoTh MOPQOIOTivHI
aganTtaunii pocnuH. BoHM Oe3mocepelHbO TOB'SI3aHI 3 MPOSIBOM TAaKUX BIIACTUBOCTEH SIK
IUTACTUYHICTH 1 MIHIMBICTH MopdomnapameTpiB. JloBeneHo, Mo 1t KOropt, GOpMyBaHHS SIKHX
BIJITOBIJIa€ TIOYATKOBMM €TaraMm IMPUPOJHOTO BiJHOBJIEHHS (CXOAaM, MPOPOCTKAM, APiIOHOMY
mipocTy,  piame - CepeaHBOro  MIAPOCTY),  XapaKTepHE  IEPEeBHIICHHS  PIiBHSA
BHYTPIITHBOIIOMYJISIIIHHOTO BapitOBaHHS (MIHJIIMBOCTI) HaJ MUKITOMYJISIIIIHHAM (TUTACTHYHICTIO).
VY crapmmx KOropt (BEIUKOTO MiAPOCTY, IEPEB SPYCY NEPEBOCTaHY), HABMAKH, MPOSIBIISETHCS
MEePEBUIIECHHS BUPAKEHOCTI TUIACTUYHOCTI HaJ MIHJIMBICTIO.

Pe3ynbrati BUBUCHHS IUIONI BIJIHOBJICHHS, a TaKOX ITOKa3HUKIB aOCOJFOTHOI 1 BiJHOCHOI
IIUPUHA PEali30BaHUX EKOJIOTIYHHMX HIIl, MPOJEMOHCTPYBAIH CHEIU(IYHICTh EKOJOTTYHHX
BHUMOT KOTOPT JIICOyTBOPIOBALHUX BUJIIB B JUHAMIII iX (opMyBaHHS BiJ APiOHOTO MiAPOCTY J0
JEpeB spycy JepeBOCTaHy. Y KOTOPT MOJIOJOTO TIOKOJIHHS BCTaHOBJIEHA TEHJIEHIISA 0
3BY)KEHHS pEai30BaHOi €KOJIOTIYHOI Hillll B Mipy MEpeXoAy BiJ OJHOTO 3 MOYATKOBUX ETaIliB
MPUPOTHOTO BiAHOBJICHHS (IPiOHOTO MIAPOCTY) IO OJHOTO 13 3aBEPIIATBLHUX (MOJIOIUX JIEPEB
SIPyCY AEPEBOCTAHY).

Jlitepatypa:

1. Boccranosnenne necHbix skocucteM: CO. Hay4dH. TpyA0B. — XapbKkoB, 1989. — 109 c.

2. Hinyx . I1. Skumu Oynyte Hamti gicu? / 5. I1. dinyx // Ykp. 6otan. xyps. — 2010. — T.
67, Ne 3. —C. 321 — 343.

YK 579.68

BILIMB CTOKY JOIIOBOI KAHAJIIBAIIIL HA CTAH IKOCTI BOJIH
PYCAHIBCBKOI'O KAHAJY M. KUEBA

ML.T. To
Kuiscokuil Ilanay oimeii ma ronaumea
ByJ. IBana Maszenu, 13, m. KuiB, Ykpaina
e-mail: maria.to.07.11.02@gmail.com

PycaniBchkmii kaHanm € BaxiauBUM 00’e¢kToM y PycaniBchkoMy wMmikpopaiioni M. Kuesa.
BinbmricTh MEMIKaHIB BHUKOPUCTOBYIOTH 1M TiAPOTEXHIYHUN O00’€KT SK peKpealliiiHy 30HY.
Tomy BmWMB A0OMIOBOI KaHami3alii Ha CTaH SKOCTI BOJAW KaHAIy € BaXKIWBOI CKJIAOBOIO
€KOJIOT14HOT 0e3MeKN MICHKOT0 CepeIoBHINa 1 MOTpedye yBaru HayKOBIIIB Ta TPOMaJICHKOCTI.

B po6oTi BUKOPUCTOBYBaIM Taki METOAM TECTYBaHHS, SIK 3arajbHe MikpoOHe uncio (3MY)
ta Metoq Pobepra Koxa (mocnigqoBHUX po3BeleHb 3 HACTYMHUM BHCiBOM Ha MIIA rinuOuHHUM
METOZIOM), a TaKOXX OIOTeCTyBaHHS 3a JOTIOMOTOK) HACIHHS TIICHMIN, SKEe 1HKyOyBaau B
crepmwiibHUX vamkax [letpi Ha QinpTpyBanbHOMY mamepi 3 10 M1 gociiKyBaHOT BOAU IPOTATOM
2 ni6 3a remmeparypu 28 °C [1].

Busnaueno, mo 3MY Boau Butoky 5x107 KYO/mn, sike BianoBigae moxicanpoOHiii 30Hi, ane
B PE3yJIbTaTi PO3JIMBAHHS BOJW TICJIS BUTOKY 30HA BIJIHOBIIOETHCS 110 o-Me3acarpoOnoi (107
KYO/mn). BusiBneHo He3HauHy pI3HHMLIO Yy JOBXKHHI KOpPEHS Ta TIMOKOTHIIS HPOPOCTKIB
MIIEHUIT, M0 1HKYOYBAJINUCH 13 JOCIHIKYBAHUMHU 3pa3KaMU BOJM, y TOPIBHSHHI 3 KOHTPOJIEM.
OTxe, cTiK JOIIOBOI KaHami3allil Maiike HEe BIUTUBAE HA SIKICTh BOAM PycaHIBCHKOTO KaHaYy.

Jlitepatypa:
1. Metoauunuii NOCiOHMK 3 BU3HaUeHHS AkocTi Boau - K., 2002.-51 c.
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VJIK: 631.452
EKOJIOTTYHA OIIHKA E®EKTUBHOCTI PEKYJILTUBAIIII IPYHTIB

B.I. Yopua, H.B. Bopomunosa, I.B. Barnep
J[Hinpoecokuii depaicasruil azpapHo-eKOHOMIUHULL YHIBepCUmem
ByJ1. Ceprist €dpemosa, 25, M. [IHinpo, Ykpaina
e-mail: khlyzina@ukr.net

JUSsTbHICTD JIIOZMHHY, SIKA BUKIIMKA€E HAIMIpPHE CIIOKMBAaHHS MPUPOJHUX PECYPCIB, MPHU3BOIUTH
JI0 JIeTpajallii 3eMellb B yChbOMY CBITI; Y TaKi MPOIECH 3aTy4eH] MPAKTHYHO BCl €KOCHUCTEMU 3eMIT1.
OpnHi€0 3 OCHOBHUX €KOJIOTTYHUX IMPoOJIeM B KpaiHax, IO PO3BUBAIOTHCS, BBAKAETHCS CEpilo3HA
Jerpamaiiss ekocucteM [1], sSka TOCHIIOEThCS TEHIACHINSIMA 3POCTaHHS 1HIycCTpiaizaiii Ta
ypOaHizamii B IuX perioHax. Y pe3ynabTaTi BHIOOYTKY KOPHCHHX KOMAIWH 13 BHUKOPHCTAHHS
BUWJIYYAlOThCS 3€MJII  TOCTOAAPCHKOTOo Tpu3HadeHHs. Ha i1X wicii (GopMyrOThCS TEXHOTCHHI
JanamadTH — BiABAIH 1 Kap'epH, a TAKOXK JECTPYKTUBHI TEPUTOPII.

VY X011 BUBYCHHI NIIJISXIB BIJHOBJICHHS TEXHOTCHHO-TIOPYIIIEHUX TPYHTIB Ha MEPIIOMY TIJIaHi CTa€e
BHUBYEHHs IPYHTOTBOPHHUX IPOLECIB. [ pyHTOTBOPHHMIT MPOIIEC BIAHOCHTHCSA 10 0i0(i3HKO-XiMi4HOT
Kareropii. AreHTaMy TPYHTOYTBOPEHHSI € JKMBI OpPTraHi3MU Ta MPOAYKTH X JKUTTEISUTBHOCTI, BOJIa,
KHCEHb, TOBITPs, Byriekucnora. B ymoBax HikomoiabCchKoro MapraHiieBoro OaceiiHy mnepeBakae
HAIpsIM CUTBCHKOTOCTIOIAPCHKOTO BUKOPUCTAHHS PEKYJIhTUBOBAHUX 3€MENb. Y TPOLECI OLIHKH
SIKOCTI PEeKyJIbTUBOBAaHHMX IPYHTIB HEIOCTATHIO yBary MpPUAUIAIOTH BIIHOBJIECHHIO iX €KOJOTIYHHX
BJIACTUBOCTEH, TOOTO iX MPHUIATHOCTI /IO ICHYBaHHS IPYHTOBOI O10TH, sIka 3a0e3Meuye CTIMKICTh Ta
KHUTTEBICTH IPYHTIB.

Metoro mpenctaBieHoi poOOTH  OyJIO  OIIHIOBAaHHS SIKOCTI  PEKYJIBTUBOBAaHHX 3EMEIb
Hikomonbcpkoro ripHHY0-30arayyBajlbHOr0 KOMOIHATy IIOJO0 MOXKJIMBOCTI X TOCHOAAPCHKOTO
BUKOPHUCTaHHS Ta MPHUAATHOCTI Ul ICHYBaHHS TPYHTOBOI Ol0TH, a TaKOXK HAJaHHS PEKOMEHMAIA
I10J10 TIOJAJTBILIONO PALIOHATIBHOTO BUKOPHCTAHHSL.

BcTaHoBIeHO, 110 BHECEHHS KPEMHIEBHX CIIOJIYK Tpa€ BAXIMBY POJIb Y CHCTEMi «TPYHT-
POCIIMHA) Ta MO3UTHUBHO BIUIMBA€E HA 0I0MACy CUIbCHKOrOCTIONAPCHKUX KyJIbTYp [2]. COHAIIHUK Ta
rpevka IposIBIIIN cebe HalKpallle Ha JIEPHOBO-TITOT€HHUX IPyHTaX Ha CipO-3€JIeHUX TJIMHAX, a BiKa
Ha JICPHOBO-JIITOI€HHUX IPYHTAX Ha JieconoioHoMy cyruHKy. [Ipu nomaBansi 0,2% po3umnny SiO2
rpeyka Ta Bika HaWKpallle MpOSBIIN ceOe Ha JEPHOBO-TITOrEHHUX IPYHTaX Ha JIECOIMOIIOHOMY
CYIJIMHKY, @ COHSIIIIHUK — Ha IEPHOBO-JIITOTCHHUX IPYHTaX Ha CipO-3eJICHUX IIIMHAX.

OpepkaHi pe3ysabTaTd CBIAYaTh NPO Te, MO B INTyYHO CTBOPEHOMY IPYHTI TEPHUTOpIi
peKyJIbTHBALli Yy MaiOyTHROMY CKJIQIyThCS EKOJOTIYHI YMOBH, CIPHUSATIMBI ISl 1CHYBaHHS
IpyHTOBUX Oe3xpebeTHHX. MoKHA TMPOTHO3YyBaTH, IO IICIS TPOBEIEHHS OI10JOTIYHOrO eTarry
peKyJIbTHBAllli, SKUI TONArae y 3aciBaHHI PEKYJIbTHBOBAHMX TIPYHTIB EKOJOTIYHO CTIMKMMH
OaraTopiyHUMH TpaBaMH BiTOYAETHCS TOAAIIBIINE TOJIMIIICHHS €KOJOTIYHUX BJIACTUBOCTEH IPYHTY,
30KpeMa, 30UIBIIMTRCA HOro IIMapyBaTiCTh 1 HACHYEHICTh OPraHiuHOK peyoBHHOMN. [licns 1mporo
CKJIaJTyThCs ONTHMAJIbHI YMOBH JJIsl ICHYBaHHSI YTPYIIOBaHb 0€3XpeOeTHHUX TBapWH, MPUTAMAaHHUX
NPUPOJHUM 30HAJIBHUM IPyHTaM, L0 NpHBEAE 10 iX MOJAbLIOl HaTypamizallii Ta MiJBHUIICHHS
CTIMKOCTI J10 JIiT aHTPOTIOT€HHUX YMHHHUKIB.

Jlitepartypa:

1. Arpoekonorisi: Monorpadis / O.1.@ypauuxo. — K.: Arpap. nayka.- 2014. — 400 c.

2. V.I. Chorna, N.V. Voroshilova, .M. Loza. The ways to increase productivity and improve
biogeochemical structure of anthropogenically affected soils Association agreement:from partnership
to cooperation (collective monograph,- Hamilton, Canada/ - 2018.- P..217-221.
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YK 502.582.284.3

HOBA 3HAXIJIKA LEUCOAGARICUS NYMPHARUM (KALCHBR.) BON
B YKPAIHCBKUX KAPITIATAX.

C.1. ®oxkmeit
Hayionanvuuii npupoonuti napx «I yyyrouunay
Byn. Ipyx6wu, 84, m. Kocis, IBano-®pankiscrka 061., 78600
e-mail: stellaannafr@gmail.com

OpHuM 13 TpIOpUTETHUX 3aBJaHb HallioHaTbHUX NPUPOJHUX TMAPKIB € JOCTIKEHHS Ta
30epeKeHHs PAPUTETHOTO KOMIIOHEHTY O10TH.

Ha teputopii HIIIT «'ymynemumza» Bapogosxk 2002-2018 pp. BusBneno 65 sumiB pocaus, 103
BUIM TBapuH Ta 19 BuaiB rpubiB, mo BKmodeHi 1o YepBonoi kHuru Ykpainm. Kpim Toro
3apeecTpOBaHO YMMANIO PIAKICHUX BUIIB 010TH, 10 BKIIFOYEHI 0 Pi3HUX MDKXHApOAHUX KOHBEHIIiH.
A came: 81 Bua ¢aynu, mo Hanexats a0 Il momatky BoHHCHKOI KOHBeHIIi; 28 POCIMH pOAMHU
303ynuHIEBUX (Orchidacae) Ta 36 TBapuH — 10 Bammurroncskoi; 2 Bumu ¢iopu ta 266 daynu — 10
bepucrbkoi (momatku 11 ta IIT), 4 Buam ¢aopu ta 38 BuaiB GayHu - 10 €BpPOIEHCHKOr0 YEPBOHOTO
CIIUCKY, 2 BuaM pociuH Ta 313 BuaiB TBapuH - 10 YepBonoro criucky MCOII ta 118 Buais haynu —
no Kapnatcekoi konBenmii (1).

B 2018 p. 3apeectpoBano mie oauH BuA TpuOiB, mo BrmoueHud g0 YKY - Leucoagaricus
nympharum (Kalchbr.) Bon (2).

Leucoagaricus nympharum — piIkicCHUA BUA 3 U3’ IOKTUBHUM €BpasiiickkuMm apeanom (1).
T'ymycosuii canpotpod. IcTiBauii rpu6.

BianosigHo 1o Tpethoro BunanHs YepBoHoi kauru Ykpainu (1) ansa Leucoagaricus nympharum
BiZiomi JokamiteTn Ha 3akapmarti, LlenTpansaomy [lomicei, [IpaBobepexHOMY 3TaKOBO-TyYHOMY
Cremny, Kpumy. I'pu6 3poctae Ha y3miccsx 1 rajsiBUHaxX XBOMHHX, MIIIAHUX JICIB, 3piJKa JyKax.
Bynp-siki 1ani po mommpeHHs nporo BuAy Ha Ilepeakapnarti Ham He Bigomi. B HartioHansHOMY
npupoaHoMy napky «I'yuynsiiwzay L. nympharum Briepiie 3apeectpoBanuit 5 mumss 2018p. B yp.
Kamenucrnii (o1Ha 3 HAWIIHHIIINX B HAYKOBOMY, TIPHPOI00XOPOHHOMY Ta €KOJIOTO-TTI3HABAJIBHOMY
BigHomeHHi Tepuropis HIIII). Lle micoBumit mMacuB, Ae OCHOBHUMH TopoaaMu € Fagus sylvatica,
Abies alba, Picea abies, Acer pseudoplatanus. TyT TakoX € JBa yrpyroBaHHs, IO BKIFOYCHI 10
3eneHoi kHUrM YKpainu: Fageta sylvaticae 3 nominyBaHHsAM Allium ursinum ta Fageta sylvaticae 3
TOMiHyBaHHSIM Lunaria rediviva. BUsSBICHO OMWHOYHUEN eK3eMIuisip L. nympharum Ha TpyHTI OIS
snuii OLT01 Ha MOYaTKy eKoJoro-mi3HaBajbHOI cTexkku «Ha xpeber Kamenucrwii», Ha ys3micci
STUIIEBO-0yKOBOTO JIICY.

Oco0nMBOI0 XapaKTepUCTUKOIO I'puba € Te, 0 M SKYIl B OCHOBI HDKKM Ha 37aMi TPOXHU
YEepBOHI€ Ta MA€ 3arax PeIbKH.

Leucoagaricus nympharum BkitoueHU 10 YepBOHUX CIIUCKIB 6araTbox €BpONENHCHKUX JEpHkKaB
(Manii, binopycii, Yexii, Bipmenii, Pocii, Tormo).

I'pub noOpe KyJIbTHUBYETHCS, TOMY MOXKIJIMBE MOT0 30€peKEHHs Y BUIIAAl YUCTOI KyJIBTypH Ta
PO3MHOXKEHHS B IPUPOHAX YMOBAX.

Jliteparypa:
1. Hepxuninsebkuit JI.M., @okmeii C.I. MixnaapoaHi kouBeHIii. // Jlitorme npupomu. — 2018. —
T. 15.—C. 342-358.

2. UYeprona xaura Ykpainn. Pocnimannii cBit / 3a pen. SLIL. Hdinyxa. — K.: I'mobankoncantusr, 2009. —
912c.
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PO3POBKA E®EKTUBHOI TEXHOJIOI'Ti
PEATEHTHOI'O IIOM'SIKIIEHHSI BOIU

A.®. Baiidyaa, I.M. Tpyc
Hayionanonuii mexuiunuu ynisepcumem Yxpainu
«Kuiscorxuu nonimexuiynuii incmumym imeni leops Cikopcbko2o»
np. [lepemornu, 37, Kui-56, 03056
e-mail: qwertyartur4eo@gmail.com

Ha cproroaHiniHiii eHb BaXXIIUBOIO MPOOJIEMOIO € 3a0pyTHEHHSI HABKOJIHUIIHBOTO MTPUPOTHOTO
CEpEeIOBHINA, 10 BIUIMBAE HA 3JJOPOB'S Ta Mpare31aTHICTh Jtoaei. OCcoOIHMBO 1€ XapaKTepHO s
IPOMHCIIOBUX peTioHIB YKpaiHu. OHI€I0 3 OCHOBHHMX €KOJIOTTUHUX HpobjeM € 3a0pyaHEeHHs
MOBEPXHEBUX 1 Mia3eMHUX Boj. [liampueMcTBa ByTUJIBHOI MPOMHUCIIOBOCTI BiIKAYYIOTh BETUYE3HI
00CsTH maxTHUX BOJ - 3-10 M Ha TOHHY BYTUULIS, IO BUAOOYBAa€eThCs. SIKICHUN CKJIaJl IIUX BOJY
JIOCUTh pi3HOMaHITHUH. [le MOB'sI3aHO 3 TEOJOTOCTPYKTYPHUMH OCOOJIMBOCTSIMU POIOBHIIL
KOPUCHHUX KOMAJINH, II0 00YMOBIIOIOTHCS TiAPOTe0sIOri€l0, CKIaJI0M TipChKUX TOPiJ, YMOBAMHU
XapuyBaHHs apTe31aHCBKUX 1 Cy0apTe3iaHCKUX TOPH30HTIB, IHTEHCHBHICTIO BOJOOOMIHY,
penbedoM MiciieBOCTI, OioXiMidHMMH TporiecaMu 1 T.1. CKUAAHHS MAXTHUX BOJ MPU3BOIUTH J0
3aMyJIIOBaHHS, 3aCOJICHHS 1 3aKHCIICHHS BOJIONM, IO TOPYIIy€e €KOJOTidHy piBHOBary. [lpum
nepexoai Ha OUIbII TTUOOKI TOPU30HTHU BiIOYBA€THCS HE TUIBKH 301IbIICHHS OOCSTIB 1 CTyNEHs
3a0pyIHEHHs] JTaHUX BOJ, ajJ€ 1 BHUCHAaXEHHS IIiJI3EMHUX BOJOHOCHHUX TOPH3OHTIB, SKi €
JUKepeJlaMy ITUTHOI BoAM. Ha naHuil MOMEHT JOCHUTH IIUPOKO BUKOPHUCTOBYETHCS PEAreHTHUM
Meroa Juisi aeminepaiizamii Bog [1]. Jlo oCHOBHMX #oro mepeBar BapTO BIJHECTH MPOCTOTY
amapaTypH, HU3bKy BapTicTh. Cynb(oantoMiHaTHHIA METOJX [OCUTh IPOCTHH, HE BHMAarae
CKJIQJIHOTO OOJIalHaHHS, aje B TOW e Yac JO3BOJIA€ JOCSAITH TapaHTOBAHUX 3HAYEHb, 110 HE
nepesuytots ['JIK [2, 3]. CyTh MeTOy mOJIsiTae B MPOTIKaHHI peakIii:

6Ca*" + 2Al(OH)4 + 3S04* + 40H" + 25H20 — 3CaO - Al2Os - 3CaSOs4 + 31H20

[Ipu npoBeseHHI JOCTIKEHb BUKOPUCTOBYBAIM MOJIEIbHI PO3UMHH, K1 OJM3bKI 3a CKIIAI0M
JI0 KOHIICHTPATIB HaHO(DUIBTPAIIMHOTO OYMILEHHS MaxTHOI Boau. KoHmeHTparis cynbdariB B
HUX CTaHOBMTb 27-95 Mr-eKB/IM’, )KOPCTKICTh 3MiHIOEThCA B Mexkax Bin 20 1o 40 mr-exs/am’.
st 0OpoOKHM BOIM BUKOPHUCTOBYBAJIM BAITHO 1 aJTFOMIHAT HATPIIO.

EdexTHBHICTD OYMIIEHHS KOHIEHTPATIB Bif CyJb(aTiB 3 OJHOYACHUM IX IOM'SIKIIEHHS
3aJIeKUTh BiJ 703 BalHA 1 adiOMiHIEBOTO KoaryisHTy. EdextuBHe ouunmeHHs Bif cyibdaTiB
BiZIOyBa€THCS IIPU BUKOPUCTAHHI BallHa B CTEX10METPUUHIN KIIbKOCTI 200 B HamumuiKy 10 70% i
CTEX10METPUYHIN KUIBKOCTI KOaryJsiHTy abo ioro Hagmmmky 10 30%. 3HuKeHHs 103U BalHa
MEHIIIE CTEXIOMETPUYHOI KIJBKOCTI 1 alIOMiHI€EBOTO KoarysssHTy MeHumie 80% € HeloUiIbHHUM,
OCKUJTBKH HE JI03BOJISIE 3HU3UTH KOHIICHTPAIIIIO CYJIb(aTiB 10 JOMYCTUMUX 3HAYCHB 1 €(PEKTUBHO
MOM'SIKILIUTH BOJTY.

Jlitepatypa:

1. Tpyc I. M. OuumeHHs BHCOKOMIHEpATi30BaHIX IMaXTHUX BOJ BIiJ Cyib(darTiB mpu
BUKOPUCTAaHHI BamHa Ta MertamiyHoro amomidiio / I. M. Tpye, B. M. I'pabituenko, A. I.
[Terpuuenko, M. JI. 'omens // Exonoriuna 6e3neka. - 2012. - Ne 2. - C. 77-79.

2. Tpyc I. M. 3acTocyBaHHsl amOMiHIEBUX KOAryJSHTIB Ui OYHUINEHHS CTIYHUX BOJ BiJ
cynbdartiB ipu ix mom'skmenHi / . M. Tpyc, B. M. I'pabituenko, M. JI. I'omens // CxigHo-
€BpOIEHCHKUI KypHAJ MepeloBUX TeXHOIOTH. - 2012. - Ne 6/10 (60). - C. 13-17.
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3. Gomelya N. D. Water Purification of Sulfates by Liming when Adding Reagents
Containing Aluminum / N.D. Gomelya, ILN. Trus, Yu.V. Nosacheva // Journal of Water
Chemistry and Technology. - 2014. - Vol. 36, No. 2. - pp. 70-74.

VJIK 504.75
MEPEBATY ®JIOTAILIIi ITPA OYUILIEHHI CTOKIB Bl MUTTS ABTOMOBLIIB

0.B. Baraxok!, T.I'. Ma3zyp?

!Hayionanvnuii mexniunuil ynisepcumem Yrkpainu
«Kuiscokuu nonimexniynutl incmumym im. leopa Cikopcbko2o»
’BinoyepKiscoKuil HAYiOHANLHUL a2papHull YHieepcumenn,
e-mail: mazur.tanja@rambler.ru

3araqpHONIPHUIHATA CXE€Ma OYHCHHUX CIOPYJ aBTOMOOUTBPHHX MHUOK SIK JIOKAaJbHOTO, TaK i
[IEHTPaJIi30BaHOTO 3araJlLHOMICHKOTO THUITy B OOOB'S3KOBOMY IOPSAIKY BKJIO4ae B cebe erar
OCQ/DKCHHsI y BiJACTIMHHMKAX. [IpoTe BiICTIMHUKYU CIPABISIOTHCS 3 BUAAJCHHSM JIMIIEC BEITUKHX
CyCIIeH31H, AKi BaXki 3a BOJIy. A MIKPOYAaCTHHKH 1 pEYOBUHH B KOJOIAHINA (opMmi, sKi Jermn 3a
BOJIHE CEPEIOBHIINEC HE IMAAI0THCS OCa/PKeHHIO. {10 mpobiiemy MoxHa cripoOyBaTH BHPIIIUTH
3a JOMOMOT 010 (PIIOTAIIfHOT OUYMCTKH, KA 3aCHOBAaHA HA CKJIaTHOMY (Di3HMKO-XiMIYHOMY IMPOIIEC.

3 oy Ha 1ie, METOI0 Hamoi poOoTw Oyino mpoaHami3yBaTH €()EKTUBHICTh OYHUIICHHS
CTOKIB Ha aBTOMUHKaX (5 00’€KTIB) 3 pI3HUM TEXHIYHUM OCHAICHHSIM.

dnotartist Py BCiX CBOIX MO3UTUBHUX XapPaKTEPUCTHKAX HE € CAMOCTIHHIM ounineHHsM. Lle oqaa
3 JJAHOK OYMCHHUX CIIOPYIl, L0 JI03BOJISIE BUIAIUTU 3 BOAM Ti PEUOBMHH, SIKi HE BIAJOCS NPHOpaTH
BificToroBaHHSM. Came ToMy (IOTaTOpU BCTAHOBJIOIOTHCS HaMUacTiIie Mics BiACTIMHUKIB. Hamm
OyJI0 JOCHIDKEHO SKICTh BOJM, SIKA HAJXOAWTh HAa OYMCHI CHOpyau aBToMHUOK. CKIaJ CTOKIB
3aJIKHUTh Bi PI3HUX (DAaKTOPIB, OCHOBHUMHM 3 SKUX € METEOPOJIOTIYHI YMOBH 1 TPHBAJICTH MHTTS
ABTOMOOLIIB.

[Ipn Bu3HAuYeHHI SKICHOI XapaKTEPUCTHUKUA CTIYHMX BOJ OyJM MPOBEIEHI TOCHIIKECHHS
KIHETHKH OCaJ/DKEHHS 3aBHUCIMX PEYOBHMH 1 PO3IIAPYBAHHS CUCTEM «OJisS—BOAa» y MpoIeci
BIJICTOIOBaHHS. MeToauKka TIOCTaHOBKM JOCHIAIB mojsraia B HacTymHoMy. CTidHI BOIU
MOMIINATHN B JITPOBI HAIIHAPH, 3 SKUX uepe3 KoxkHi 10 XBUIMH BiIOWpalv cepeiHii map BOIH 1
BU3HAYAIM BMICT Y HhOMY HA(TOMPOIYKTIB 1 3aBUCIIMX PEUYOBHH. 3aMipy MOBTOPIOBAIM B Pi3HI
nHi  BOoponoBk 120  xBuiauH. bBynau  BU3HAYeHI OCHOBHI  MOKa3HMKH  (Di3UKO-XIMIYHOL
XapaKTEPUCTHKHU CTOKIB (TaoI. 1).

Taba. 1. ®iznko-xiMiuHi MOKA3HUKH CTIYHUX BOJ, SIKi HAAXOAATH HA OYUCHI copyau
aBTOMHIOK

Moxasmmx / cepenne 06’ext Nel | 06’ext No2 | 06’ext Ne3 | O6°ext Ned | 06’ ekt Ne5
3HAYEHHS
CepennbopiuHa 13 12 12,8 13,5 11,5
Temneparypa, °C
p-H 7,3 7,1 7,4 7,2 7,3
Hadronpoyxru, mr/am’ 58,1 50,7 62,7 64,3 55,7
3aBUCI pEUYOBUHH, mr/am’ 403 398 422 447 419

OTtpumani JaHi cBi14aTh, 110 OCHOBHA KUIbKICTh HA(TOMPOAYKTIB CAMOBIIIBHO AEEMYJIBIYE 13
CTIYHHX BOJI BIIPOJIOBXK mepiux 30 XBWIMH BiJICTOFOBAHHS. 31 301IBIIICHHSM 4acy BiJICTOIOBAHHS
MIBUJKICTH 1X BIAJIIJICHHS] TOMITHO 3MEHIIY€EThHCS 1 MiHIMaJIbHa KOHIICHTPAIliSl JOCATAEThCS MiCIs
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3aKiHUEHHsI JBOX ToAuH. Jlo [BOro Yacy mpolec MHMOBLIBHOTO pYHHYBaHHS eMyJIbCii
3aKiHuy€eThCs. 31 CTIUHMX BoX BUALIAETbC 70 — 75 % mactuil. 3a 2 TOIUHH TIPOIEC BUAUICHHS
MACTHJI 3 BOAM MPAKTHYHO MPUMHHAECTHCS 1 KOHLEHTpallis HaTONPOLYKTiB CTaHOBMIA (MI/IM>:
Nel — 19,6; No2 — 15,7; Ne3 — 20,2; Ned — 23,8; No5 — 21,6). KiHeTnka BUIUICHHS 3aBUCIHX
PCUOBHMH aHAJIOTIYHA, OCHOBHA iX Maca ocimae yepe3 60 XB. Micis MOYATKY BiJCTOIOBAHHS.
KoHIIeHTpallis 3aBUCIUX PEUOBUH cTaHOBMIA (Mr/ mm>: Nel — 77.4; No2 — 34,8; Ne3 — 87,5; Ned —
79,3; Ne5 — 89,4).

PesynbraT mpoBeneHNX TOCTIKEHb BKA3yIOTh, IO SKICTh BOJH, IO MPOMIIIIA ABOTOJAUHHE
BIJICTOIOBaHHS, TIO BMICTY HA(TONMPOAYKTIB 1 3aBUCIMX PEYOBHH HE 3aJ0BOJILHSE BHMOTH
HOPMATUBHUX JIOKYMEHTIB 1O SKOCTI BOJM, SIKA BUKOPHCTOBYETHCS JJISI MHUTTS JIETKOBHX
aBTOMOO1TIB, OKpiM mpoOu Ne2, e 3acTocoByBasacs (rroTartisi.

KoHnuentpanis HaQTONpOAyKTiB y OYMIIEHIH BOAI HE Mae€ IepeBUIIyBaTH — 15 mr/am°,
3aBUCIHX peuoBUH — 40 M/ oM. ToMy B TEXHOJOTIYHY CXeMy HEOOXiTHO BKJIIOYUTH JIOAATKOBE
oOJIaTHaHHS I OUYMIIEHHS 3a3HaY€HUX CTOKIB.

Bukopucrana Boaa, miciisi MUHKH aBTOMOOLTIB, Ma€ MPONUTH OYHUCTKY Ha JIOKATbHUX OYHCHUX
cnopyaax. Eran ¢rnoranii nependayae cTBOpeHHS MiHU, SKa MiJHIMAE HA MOBEPXHIO 3aJHILKU
Ha(TOMPOIYKTIB Ta MUIOUMX 3ac00iB. Y CHeIiadbHOMY BIIICTIMHHKY BiOyBa€ThCS BHUIIAJICHHS
X 3aJMIIKIB, a 3T0JI0M, 3a JOMOMOIOI KepaM3UTy Ta MICKY, BOAY OYMINAIOTH Bif| 3aJUIIKiB

Opyny.

JlitepaTypa:

1.ApremoB, A. B. CopOIMOHHBIE TEXHOJIOTUN OYMCTKH BOJABI OT HEPTSIHBIX 3arpsi3HEHU / A.
B. Aptremos, A. B. [Tunkun // Boga: xumus u sxosorust. — 2008. — Ne 1.— C. 18-24.

2. bykarenko H. A. BonoounctHble cucTeMbl Ha Moiike aBToTpaHcnopra / B. B. bepesyukwii,
H. A. bykarenko // BectHuk XapbKOBCKOTO T'OCYJapCTBEHHOTO TOJUTEXHUYECKOTO
yHuBepcureta. — X., 2000. — Boin. 117. — C. 24.

3. [MamkoB A.II. IIpoGaemu exonoriyHOi Oe3MeKHu i Yac eKCIuTyaTallii aBTOTPaHCIIOPTY Ta
3aX0JM IIOJI0 IXHBOTO 3aro0iraHHs YU CYTTEBOTO 3MEHIICHHs // be3neka XKUTTE€MisIbHOCTI /
A.IL ITamkos. — K.: OcnoBa, 2009.— Ne7. — C. 13-20.

YK 678.18
BOJIOKHUCTI HAINIB®ABPUKATH 31 CTEBEJI CO1

A.M. bonupapuyk, I.M. /leiikyH
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexniynuu incmumym imeni leops Cikopcvko2o»
up. Ilepemoru, 37, Kuis-56, 03056
e-mail: i.deikun@kpi.ua

Ha croroani 1emnroa03Ho0-manepoBa raiay3b MPOMHUCIOBOCTI YKpaiHu BkiItodae Oym3bko 100
HiANPUEMCTB, 110 BUPOOJISAIOTH Marlip, KapToH Ta BUpoOM 3 HUX. Bcl mignmpuemcrBa is
BUPOOHHIITBA Marepy Ta KapTOHY BUKOPHCTOBYIOTH MAKyJIaTypy Ta iMIIOPTHY Lenoi03y. Tomy
BapTICTh IIENIOJI03HO-TIANIEPOBOi MPOAYKLIi B YKpaiHi € BHCOKOIO, a piBEHb CIOXHBAaHHS
ManepoBoi MPOMYKINi Ha Oylly HaceleHHS HHU3bKMM. B cydacHHX yMoBax 0coOJUBOi
aKTyaJbHOCTI HaOyBa€ MUTAaHHS CTBOPEHHS BJIACHOI CUPOBHHHOI 0a3u raiysi /uid 3a0e3rnedyeHHs
noTped MIAMPUEMCTB y IIENTI0N031. AJIBTEpHATHBOIO JIEPEBHIH IIEJIFOI031 MOXKE CTAaTH IIEJTI0JI03a
13 otHOp1UHUX pocnuH [1].

Tax, nemtono3Ho-naneposa rainy3p nmpomucioBocti Kurtato BukopucroBye 30 % HenepeBHOI
EJIIOJI03U Yy 3arajlkHoMy oOcCs31 BHpPOOHHMITBA mMamnepoBoi mponykmii [2]. [lng BiTum3HsAHOI
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LEJIF0JI03HO-TIANIEPOBOI Taly31 MPOMMCIOBOCTI JXKEPEIOM POCIMHHOI CUPOBUHHM MOXYTh OyTH,
IepII 3a BCE, COJIOMA 3€PHOBUX KYJIBTYP Ta OJIHHHUX KYJIBTYD.

Ha sxicte BolOKHUCTHX HamiB()aOpHKaTiB i3 OJHOPIYHUX POCIHMH BIUIMBAIOTH PO3MIpH 1
MopdororiuHa OyoBa eIeMEHTAPHUX BOJIOKOH, XIMIYHUI CKJIaJ POCIMHHOI CHPOBUHH, CITIOCOOU
Ta pEXKUMH BapiHHS, SKi BUKOPUCTOBYBAIUCSA 711 BUPOOHHUIITBA BOJOKHUCTHX HamiBpaOpuKaTiB
[3].

Meta poO0TH - AOCTIIKEHHS BIACTUBOCTEH BOJOKHUCTUX HamiBhaOpUKaTiB i3 cTedern coi.

Jlnist mociipkeHHsT BUKOPHCTOBYBAIM J1a0OPATOPHI 3pa3ky BOJOKHUCTHX HamiB(paOpHKaTiB,
AK1 OJiepKalii KOMOiHOBaHUM crocoboM. Ha meprmiit craaii mpoBoawin BapiHHS MOIPIOHEHUX
cte0en coi y JIy’)KHOMY CEpelOBHILI Yy JIAOOPATOPHUX aBTOKJIABaX 3 BHUKOPHUCTAHHSIM PO3UUHY
NaOH xomnnentpariero 40 r/nm’ 3a Temneparypu 165 °C Tta rimpomomyns 6:1 tpusamictio 120
xBWwIKH. [licis mpoMUBaHHA OTPUMAHUN BOJOKHUCTHH HamiBpaOpHKaT MiAJaBald BapiHHIO Y
KHCIIOMY CEPEIOBHIII PO3YMHOM TEPOITOBOI KUCIOTH 3a TemmepaTrypu 95 °C tpuBamictio 100
XBHJIUH.

BcTaHOBNEHO, BONOKHUCTI HamiB(abpukatu (ctymine mmuBa 60 ° IIIP, maca — 75 1/m?)
MaroTh HACTYIHI ()13MKO-MEXaHIuH1 TOKa3HUKH: PO3pUBHA JOoBXHHA - 6800 M, abcomoTHHIA omip
posaupannio 210 MH, BimHOCHM# omip mpomasmoBaHHIO - 120 kIla, minHICTh Ha 3/1aM TIpHU
Oaratopa3oBux neperuHax 114 q.m.m.

Taxkum 9MHOM, BOJIOKHUCTI HamiB(haOpuKaTu, ofeprkaHi 31 creden coi, MaroTh BHCOKI (hi3UKO-
MEXaHI4HI MOKa3HUKH 1 MOXYTb OyTH BHUKOPUCTaHI Ui BUPOOHMIITBA KapTOHHO-TANEPOBOI

MIPOTYKIIii.

Jlireparypa:

1. CydacHmii cTaH i mpoOJeMH CBITOBOTO Ta YKpaiHCHKOTO PHHKIB IIEJIOJIO3HO-MANEPOBOT
npoaykiii / [Tyrianesa C.B. Bicnux XHTY. 2016. Ne 1(56). C. 126-130.

2. llemtono3Ho-nanepoBa MPOMHUCIOBICTh YKpaiHu: MiHICTEPCTBO 3aKOPIOHHUX CIIPaB.
URL: http://www.mfa.gov.ua/data/upload/publication/uk/ua/12752/32/4.htm.

3. CpaBHUTEIBHOE UCCIICAOBAHUE YCIOBUI BBIACICHUS, MOP(OIOTUN U CBOMCTB LIEIUTIOI03bI
u3 cTebsel 371aKkoBbIX M MacaudHbIX KyabTyp / B.M. Toprames, E.B. I'ept, O.B. 3y6en, ®.H.
Kamynxkwuii / Xumus pactutenbHoro coeipbi. Munck, 2009. Ne 4. C. 45-54.
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ONIPICHEHHSI BOJIA HA 3BOPOTHbOOCMOTHWYHIN MEMBPAHI ITICJA 1i
IHOM’AKIIEHHSA HA CJIABOKUCJIOTHOMY KATIOHITI

L.IL. Bo3na, .M. Tpyc
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexniynuu incmumym im. leopsa Cikopcbko2o»
up. Ilepemoru, 37, Kuis-56, 03056
e-mail: Ivashka.sonce@gmail.com.

Ha croromni, B Ykpaini mayke mommupeHa mpobiiemMa 3acosieHHs Boau. lle moB’s3aHo 3
NPUPOAHUMH Ta AaHTPONOTeHHUMU (akTopamu. HaitGunbmn 1151 mpoGieMa 3arocTpuiiacs Ha MiBJHI
VYkpainu, BHACTIAOK MPUPOIHUX MPOIECIB PIBEHb MiHEpasi3alii TyT BUIIE HOPMH, Ta MOOIHU3Y
NPOMHCIIOBUX DPaiioHIB. Bucokuil piBeHb MiHepamizaimii 0oOyMOBIEHUI HasBHICTIO BYTUIbHUX,
3aTi30pYJHUX Ta YPAHOBHX INAXT, BEJIMKHA BHECOK JO 3aCOJICHHS BOJOHM BHOCHTH CKHII
[IAXTHUX BOJI, 3aCOJICHMX CTOKIB, BOJ 3 CHCTEM OXOJIOJDKEHHS Ta 1H(UIBTpaIlis po3CoiiB i3
0araTpOX IMUIAMOCXOBHILI.
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Ha >xanp, cydacHi METOIU OYMILEHHS 3aCOJIEHUX BOJ HE BUPILIYIOTh MPOOJIEMH, a TUIBKH
MOTIPITYIOTH CTAHOBHUIIE B T'yCTO3aCEIICHUX 00IaCTAX, JIe TAPHO PO3BUHEHA MPOMHUCIIOBICTD.

Buxonom 3 Takoi curyarii € BIPOBAJKEHHS HOBITHIX TEXHOJOTIH OMpPICHEHHS BOIU MpPH
MiArOTOBII 11 1T  BHKOPUCTAHHS  KOMYHAJIBHHUMH  CIIy’)kOaMH Ta  TIPOMHCIIOBUMH
nignpueMcTBaMu. Po3B’sa3aHHs JaHOT IPpoOIeMHU TOMOMOKE€ BUKOPHCTOBYBATH BOAM, SIKI MAlOTh
MiBUIICHY MiHEpaJi3alifo, MO 3a0e3MeYnTh 3HAYHE 3MCHINCHHS CKHJIB MiHEpaTi30BaHHUX
CTIYHMX BOJI Ta MPU3BEJIE A0 MOKPAIIECHHS SIKOCTI [PYHTOBUX Ta MiA3€MHUX BOJ.

OcTaHHIMM pOKaMH, BCE YaCTillle IMOYWHAIOTH 3aCTOCOBYBATH IS OINPICHCHHS BOJU
MeMmOpanHi metoau [1]. II[o6 3axucTtuTtH MemOpaHW BiJ BIJIKJIAJEHb BHUKOPHUCTOBYIOTH
ctabinizamiitny oOpoOKy Boau Ta aHTHCKanaHTu [2]. Ilix 9ac BUKOPUCTaHHS CIIa0OKUCIOTHHX
10HITIB B KHCHIH (popMmi BiOyBa€eThCS 3MEHIICHHS JY>KHOCTI Ta >KOPCTKOCTI Boau. Yacrimie
Bcroro pH nocsirae 3,5 + 4,5 , a my>XHICTh BOJH 3HIXKY€EThCS 110 HyJs1. OTXKe, JaHa BO/Ia HE MOXKE
MPU3BOJIUTH JI0 YTBOPEHHS Ha MEMOpaHi KapOOHATHUX BIJIKJIAJEHB, aJle MM HE MOXXEMO CKa3aTu
TOYHO SK Take IiJKUCICHHS BOAW OyJie BIUIMBATH HAa CEJCKTHBHICTH Ta MPOAYKTUBHICTDH
MeMOpaHu. ToMy TOJOBHOIO METOIO JaHOi POOOTHM € BH3HAYEHHS BIUIMBY CTaOLTI3aIliiHOI
00poOku BoaM Ha crnabokucioTHoMy KaTioHiTi Dowex MAC-3 Ha e(eKTUBHICTH ONpiCHEHHS
BOJIM Ha 3BOPOTHHOOCMOTHYHIM MemOpani Filmtec TW 30-1812-50.

B sxocTi MOIETFHOTO PO3YHMHY BUKOPUCTAIM BOAY 3 HACTYIHUMHU Xapakrepuctukamu: K =

9,0 mr-exs/aM’, JI = 5,0 mr-exs/nm’, C, = 600 mr/am’, C,,. =106,0 mr/nm’, pH = 8,9.

[Tix yac GiTETpyBaHHS MOJCIHHOTO PO3UYMHY Yepe3 CIab0KUCIOTHHH KaTioHIT Dowex MAC-
3 B kucuiii popMi CriouaTKy OTpUMai cIabOKUCIINI PO3UMH, IKHI Ma€ Taki XapakTepucTuku: K
= 3,60 mr-exs/nqm’, K = 0,60 mr-exs/mnm’, C,.. =106,00 mr/am’, C . = 600,00 mr/am’, pH =

No
3,54. Ilix yac QinbTpyBaHHA BOAM Yepe3 10HIT, EMHICTh SKOTO Mailke BUYepIlaHa, OTPUMAIU
posunn 3 pH = 4,85, J1 = 0,30 mr-exs/am>, XK = 4,40 mr-exs/nm>,C . = 106,00 mr/mm?, CS =

cr- 07~
600,00 mr/am’. Jlns HOBHOrO BUTICHEHHS 3 BOAM TiJpOKapOOHAT aHIOHIB B TAKOMY BHIIAIKy
KHUCJIOTHOCTI 10HITY BUSIBUJIOCS HEAOCTAaTHHO. TakoX MpU BUYEPIIaHHI €MHOCTI 10HITY MOMITHO
3pocTae KOPCTKiCTh B Bofi 10 4,40 mr-exs/nm>. OTie, MU BUKOPHCTOBYBAIM TPH PO3UMHU —
nigkucaenuit posunn 3 pH = 3,54, K = 0,60 mr-exs/mm®, XK = 3,60 mr-exs/nm>, posuus i3
nyxuictio 0,30 mr-exs/nm’, pH = 4,85, sxopcrkicTio 4,40 Mr-ekB/IM>, BUXiTHUIA MOETbHUIM
po3uuH 3 myxkHicTio 5,00 mr-exs/mm?, xopcrkictio 9,00 mr-exs/nm’, pH = 8,90. B ycix mux
PO3YMHAX KOHIIEHTpallis XJaopuais cranosuna 106,00 mr/mv?,a cyasdatis 600,00 mr/am>.

[Ipu po6ouomy trcky 0,30 MIla npoayKTUBHICT MEMOpPAHU MPAKTUYHO HE 3aJEKUTH Bij
norepeIHpoi 00poOKu po3unHy Ta pH cepenoBuma. [Ipote 06poOka BoM HA KaTIOHITI BIUIMBAE
Ha celeKTUBHICTb MeMOpanu. [Ipu 3HMkeHHI pH BiAOyBaeThCsl MiABHILEHHS CENIEKTHBHOCTI
MeMOpaHu o cynb(haTax Ta 3HIKEHHS i1 CEJIeKTHBHOCTI MO Xjopuaax. JlocTaTHbO BHCOKOIO €
CEJICKTUBHICTh MEMOPAHHM IO 10HAX KOPCTKOCTI.

[Ipo edekTUBHICTh OUHIIIEHHS BOJAU MOKHA TOBOPUTH TAKOXK I10 3aJTHIIKOBUX KOHIICHTPAITISX
cynbdaTiB, XJIOPUIIB Ta 10HIB )KOPCTKOCTI B IepMiaTi Ta iX KUTLKOCTI B KOHIIEHTpaTi ( puc. 1).

3a3HaunMo, 10 npu (GiIETpyBaHHI pO34MHIB, 00poOieHuX Ha KarioHiTi pH mepmiaty Ta
KOHIIGHTpaTy Oynu Onu3bKi 3a 3HaueHHAMH. [lim dac ¢iapTpyBaHHS BUXIAHOTO PO3YHHY
BinOynocs 3HmwkeHHs pH po3unny B nepmiati 1o 7,02-7,45. B konnentpari pH nocsiraB 3HaueHb
8,36-8,96. lle moB’s3aHO 13 PI3HUIICI0 B CEIEKTHMBHOCTI MEeMOpaHW MO i0HAX KOPCTKOCTI Ta
rizpokapboHarax.

Otxe, Ipu 00pOOIIl MOJETHPHUX PO3YMHIB B KHCHIIH (OpMi Ha CIIA0OKUCIOTHOMY KaTIOHITI
BiIOYBA€THCS MIAKUCICHHS BOJIM Ta Maibke MOBHE BUIYUYEHHS TiApOKapOOHATIB 3 BOJIU 3aBISKU
Jerazamii  JIOKCHUIy Byremr. TakoX mig dYac (UIBTpyBaHHA TMIIKUCICHUX PO3YUHIB
IOPOAYKTUBHICTb MEMOpaHU Maiike HE 3MIHIOETHCS, a ii CENEKTUBHICTH ACUIO 3HMXKYETHCSA IO
XJIOpUAaX Ta 10HaX >KOPCTKOCTI MPH MIJBUINEHHI CEJIEKTUBHOCTI MO cysbdaTtax. BcraHosieHo,
o miJ 4ac GuUIbTpyBaHHS clIabOKHCINX po3unHiB pH B mepmiaTax Ta KOHIEHTpaTax Maibke
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ONM3bKI MK 00010, i Yac GUIBTPYBaHHS MOJIEIBHOIO HEUTpanbHOTO po3unHy pH B mepmiarti
JOpIBHIOE 7, B KOHIIEHTpAaTi CTaHOBUTH 9, MO OOYMOBIECHE pI3HHIECIO B CEJICKTHBHOCTI
MeMOpaHU 0 10HaX KOPCTKOCTI Ta TiApoKapOOHaTaxX.

S
=
S
s
S
NS

3
, C, Mr-eKkB/iMm
C, Mr-eKB/mM

2,00 1 50,00

‘/‘_‘/./‘—‘/'/‘_‘ 4000 -

30,00

l—l—l—l—.-_k——lgl/. 20,00 -
10,00 ﬁ%
0,00 *—f—"—,’é—*"bt‘j ‘ 0,00 * *
0,0 20,0 40,0 60,0 80,0 100,0 0,0 20,0 40,0 60,0 80,0 100,0
——1 —a—2 ——3 —a—4 A, % ——5 —A—6 —*—7 —&—38 A, %
a 0
Puc.1. Bnius Bin0éopy nepmiaty npu 380pOTHLOOCMOTHYHOMY ONPiCHEHHI (pLIBTpPaTy
cjadokmncyioTHOro KaTioHity Dowex MAC-3 B kuciiit popmi (pH = 3,54) Ha koHUEeHTpaWito
xaopuais (1; 5), cyabsdaris (2; 6), ioHiB sxkopcTkocTi (3; 7) Ta kucaoTHicTh (45 8) B mepmiati
(a) Ta konuentpari (0) (P =3 aTm).

1,00
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Fomens, 1. M. Tpyc, B. M. I'paGiTuenko // Borpockl XuMuu U XUMHU4YecKoi TexHoaoruu. — 2014.
—Ne 1. - C. 98-102.

2. Tpyc M. BmimB momepemHbOro MEXaHIYHOTO JOOYMIIEHHS BOJAM Ha €(EKTHBHICTDH
3BOPOTHBOOCMOTHYHOTO ompicHeHHs Boau / .M. Tpyc, M.Jl. Tomens, B.M. Pagoenuunk //
BicHuk CxiTHOYKpaiHCBKOTO HalllOHAJILHOTO yHiBepcuTeTy iMeHi Bonoaumupa Jansa. — 2013, —
Ne 9 (198) 4.2. - C. 197-202.
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T'IPOJI3 POCJIMHHUX BUIXOIB JJIS1 MIABUILEHHS MOTJIUHAJIBHOT
3JATHOCTI BIOCOPBEHTIB

B.B. I'asmum!, ML.I. Cku6aZ, .M. Tpyc!, 1.B. PagoBenunx!

I Hayionanonuti mexuivnuii ynieepcumem Yxpainu
«Kuiscokuti nonimexniunuii incmumym imeni leops Cikopcbko2o»
up. [lepemoru, 37, Kuis-56, 03056
2 lleporcagnuil suwyuti HA64UAALHUL 3aKIA0
« Ykpaincokuii 0Oepaicagnuil XiMiko-mexHon02iuHull yHigepcumemy»
np. ['arapina 8, Juinpo, 49000
e-mail: v.galysh@gmail.com

[IpoGnema 3a0pymHEHHS BOJHHX OO0’ €KTIB PI3HUMH TOKCHUKAHTAMHU € aKTyaJIbHOIO JUIS
Oaratbox perioHiB YkpaiHu. IIpiopuTeTHUM HampsIMKOM HayKd € 3aJy4eHHs «3€JIeHUX
TEXHOJIOTiM» U BHUPIMIEHHS E€KOJOTIYHUX MpobseM. s mporo MOUiTbHO BUKOPHUCTOBYBATH
BTOPUHHI POCIUHHI PECypcH — BIOXOAM AarpornpoOMHCIOBOTO KOMIUIEKCY, fKI HIOPIYHO
YTBOPIOETHCS B 3HAYHUX 00’ €Max Ta HE 3HAXOIATh €PEKTUBHUX NUIAXiB yTrimizamii [1]. Oxaum 3
cnoco6iB eeKTUBHOI MEPEPOOKU TaKOi CUPOBHHH MOXKe OyTH oJiep:kaHHs 010cOpOeHTIB [2].
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Meta poOOTH — JOCTHIAWTH BIUTUB yMOB TiApPONi3y MOAPIOHEHHX MIKapalyml BOJOCHKOTO
ropixy po3umHamu opTodochaTHOi KHCIOTH HA COPOMiiHI BIACTHBOCTI  OACPNKAHHUX
6iocopOeHTiB. [ mocnipkeHHS BUKOPUCTOBYBaIM Tpu (pakiii BuxigHoro marepiamy: 0,5-1,0
MM (¢pakmis A); 1,0-1,5 mm (ppaxkuis b); 1,5-2,0 mm (ppakist B).

OpneprkaHi pe3yJbTaTH MMOKa3ald, U0 (PppakLifHUM CKiIa] MaTepialy B 3HauHiN Mipi BIUIMBAE
Ha TIOTJIMHAIIBHI BIACTHBOCTI 610cOpOEHTIB. 3MEHIIEHHS pO3MIipiB IIKaPaTyIl BOJIOCHKHUX TOPIXiB
crpusie 30UTbIIEHHI0 €()EeKTUBHOCTI BIJIYYEHHS METHUJIICHOBOTO CHHBOTO 3 BOJHOTO PO3YHHY 3
17,2 % nns dpakuii B mo 39,2 % misa ¢pakmii A. 30UTbIICHHS KOHIICHTpAIlil HEOPraHIYHOT
KHCIIOTH, 110 BUKOPUCTOBYETHCS IS T1APOII3Y, 3 5 10 75 % npU3BOAUTH A0 3MEHIIICHHS BUXOIY
010cOpOEHTIB Y BChOMY JTOCIIHDKEHOMY Jliala3oHi TemmepaTtyp. BcTanoBneHo, 10 3a 301IbIIeHHS
BMICTy opTodocdaTHOT KUCIOTH B peakiiiiHii cymimt 3 5 10 75 % B Mexax OJIHI€T TPUBAIOCTI
BUXIJ KIHIIEBOTO TPOAYKTI 3MeHmyeTrbes Ha 20 %. MakcumanbHe 30UTBIICHHS CTATHYHOT
00miHHOI emHOCTI GiocopOenTiB 3a 0,1 H. NaOH cnocrtepiraeTbcsi pu MiABUIICHHI TPUBAIOCTI
nporecy 10 120 xB. EQexTHBHICT BHIYYEHHS METHJICHOBOI'O CHHBOTO 3 BOJHOTO PO3YUHY
MiIBUAITYETHCS 10 42 % 31 30UTBIIEHHSM TPHUBAIOCTI Tporiecy riapomizy m10 180 xB. 301abIIeHHS
MOTJIMHANBHOT 3AaTHOCTI MOXKHA TOSCHUTH THM, [I0 B TMPOIECI TIAPOINI3Y BiI0yBaeThCs
BUJAJICHHS 3 POCIMHHOI CHUPOBHUHHM YAaCTHMHU EKCTPAKTUBHUX OPraHIYHUX Ta HEOPraHIdYHHX
PEUOBHH, JeNOJiMepH3allisi MOJicaXxapuAHUX CKJIAJOBHX, IO NPU3BOAMTH [0 YTBOPEHHS
MOPYBAaTOi CTPYKTYPH B KIHIIEBUX JIITHOIETIOJI03HUX 010cOpOeHTax.

3arasiom, ojep)kaHi pe3yibTaTH CBiAYaTh MPO BUCOKY €(EKTUBHICTH BHUKOPHUCTAHHS
oJiepaHuX 010COPOEHTIB HAa OCHOBI JITHOIETIONO3HOTO KOMIUIEKCY 3 IIKapalyl BOJOCBKHX
TOpiXiB AJIs1 BUWIyYEHHs OpraHiYHUX Ta HEOPTaHIYHUX TOKCHKAHTIB 3 BOJHUX PO3YMHIB.

Jlitepatypa:

1. Tamum B., Yukyn H., [Tacambcbkuit b. CopOrmiifHi BJIACTMBOCTI HIKApATYNMH KICTOUYOK
abpuxocy. ToBapu i punku. — 2018. — Ne2(26). — C. 46-56.

2. KoBanpuyk A., [Toueuyn T., I'anmum B., Tpyc I. @ochopumtoBanHs MIKapaxyI BOJIOCHKHX
TOpiXiB JAJsi TiABHIIEHHS €(EKTUBHOCTI OYMINEHHS BOJHUX pO3YHMHIB. TeXHIUYHI HAYKU Ta
texHoszorii. — 2018. —2(12). — C. 236-244.
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OrJIsA 1 1 OBI PYHTYBAHHSI BUBOPY METOJHUKHN HEMEHTAIIMHOI
EKCTPAKLII MIAI 3 BIZIIPAIIBOBAHUX EJIEKTPOJIITIB
TAJIbBAHOTEXHIYHOI TIPOMMCJIOBOCTI

P.1IO. I'epacumenko, O.A. IlaBiaenko, A.M. I'pedeHiok
Ykpaincoruii naykoo-0ocnionuil incmumym cneyianbHoi mexHiKu ma cy0osux eKcnepmus
Cnyorcou besnexu Ykpainu
ByJ. M. Bacunenka, 3, M. KuiB, Ykpaina
e-mail: romaherasimenko@gmail.com

CKOpOYEHHS HaJIXO)KEHHs TalbBaHIYHUX BIJXOJIB Y HaBKOJUILIHE CEPEIOBUILE € OJHUM 3
BOXJIMBUX 3aBJaHb Ha CHOTOAHINIHINA AeHb. EKoJIOTiYHI mpoOieMH NpUBEPTaOTH A0 cede
IIMPOKY yBary B OCHOBHOMY uepe3 TpuBasie 3a0pyHEHHS HaBKOJIMIIHBOTO CepeIoBUILA I0HAMU
BaXKHX MeTaniB [1]. 3ycHiuis mMpOMHUCIOBHX MiANPHEMCTB HPW YTWIi3amii BiAXOiB MOBHHHI
OyTu cHpsMOBaHI HEe TUTPKM Ha MiHIMi3allil0 iX YTBOpPEHHS, a i Ha BUIUICHHS 3 HUX LIHHHUX
KOMIIOHEHTIB, iX pPELMPKYJSILiI0 1 BTOpPUHHE BUKOpHCTaHHA. lle Moxke OyTH JOCSITHYTO
KOOpJIMHAIII€}0 HAYKOBUX JOCHI[UKEHb B Taly3l 3aXMCTy HaBKOJMIIHBOTO MPUPOJHOTO
CepelOBUINA, JOCHIKEHHSI BIACTMBOCTEH CTIYHHUX BOJX Ta YTHII3alil IX KOMIIOHEHTIB,
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onTuMizalii craaii iX mnepepoOKH, KOMIUIEKCHOCTI BUKOPHCTAHHS TEPBUHHOI 1 BTOPUHHOT
CHUPOBHHH, BIPOBAHKCHHS MAJIOBIIXOTHUX pecypco30epirarounx TexHonorii [2]. Came uepes me
npo0OiieMa OYMIEHHS BIANPAIlbOBAHUX EJIEKTPOIITIB TalbBAHOTEXHIYHOI MPOMHUCIOBOCTI, 3
BIJIYYEHHSM 13 HUX I[IHHOTO KOMITOHEHTY, a CaMe MiJli € aKTyaJIbHOIO Ha CHOTOJHIIIHINA JEHb 3
€KOJIOT1YHOT TOYKH 30pY, Ta EKOHOMIYHO JOIIIBHOIO.

MeTtoau eKCcTpakIlii MiJli yMOBHO MOAUISIOTh HAa TPyHH: 1) eNeKTpOoeKCTpakiitHuii croci; 2)
neMeHTamiiauii cnoci6. JlocBia CBIMYUTH, IO €JIEKTPOEKCTPAKIliS €KOHOMIYHO HE JIOINIbHA,
Yyepe3 BEJHMKY TPYIOEMHICTh MpPOIECYy BIIIUICHHS Mili BiJg eneKTpoxiB. JlochmimkeHHs Ta
PpO3p00OKH 3aKOPAOHHHUX BUYEHUX IMMOKA3yIOTh, 10 Hale()EKTUBHIIIUM 3 €KOHOMIYHOT TOYKH 30py
CrocoOOM BHITyYEHHS METAIliB 3 BIANpalbOBAaHUX PO3YMHIB € caMe IieMeHTaris. HaifuacTime
[IEMEHTAIII0 MiJl MPOBOJATh 3 BUKOPUCTAHHAM 3aiizHoro ckpamy [3]. IlepeBaramm maHoro
METO/Y €: MOBHOTA BHJIyYEHHs KOMIIOHEHTY; MpOCTe amapaTypHe O(OPMIICHHS; MOXJIHMBICTh
BUKOPUCTAHHS K I ApiOHOCEpIHUX Ta JabopaTOPHUX BUPOOHUIITB, TaK 1 JJISI MPOMHUCIOBHX
MaciTa0iB.

Jlnst BupimeHHS TPOOJIeMH BHIIYYCHHS MiJi 3 BIAIpalbOBAaHUX EJIEKTPOJIITIB PO3POOICHO
nabopaTopHy yCcTaHOBKY (pHcC. 1, a).

a) 0) B)
Puc.1. Cxema 6apaGaHHOI0 eMEHTATOPA MEePEePBHOI il AJ151 BUJIy4eHHs Mii (a) Ta BULJISAA
BHJIY4€HOIr0 MopouKy Mixi 3 posunny CuSO4 konnenrpamniero C = 100 r/am3 (6) i 200 r/am3

(8)

B Oapaban momaeThcsi BIAMpAIbOBAHUM €NEKTPONIT MITHEHHS (KU MICTHTh MOHM Mini Ta
cynb(aT-HOHM) Ta 3aBaHTAXYETHhCSA 3alli3HUN ckpar. [Iporec nemeHrarii BinOyBa€eThCs TNpHU
nocTiiiHOMy oOepraHHi Oapabany. [Ipu boMy mepebdiratoTh mporecH PoO3YMHEHHS 3aTi3a, 1 MiJlb
y CBOIO 4Yepry ocimae y BuUrisal mopomky (puc. 1, 0, B). Yac 3akiHYEHHS MpOIECY
BCTAHOBJIIOETHCS JOCTIHUM IUIAXOM, IICJIsI MPOBEACHHS aHali3iB KOMIOHEHTIB PO3YMHIB, 1
3aJIeKUTh Bl Oaratbox (akTOpiB: KOHIEHTpaIlii, KUIBKOCTI 3aJli3HOTO  CKpamy 1
EIeKTPOIITUYHOTO PO3UYUHY, TeMieparypu Toio. OCHOBHI peakilii B MpoIeci MeMeHTaIlii Mii
3aJ1i30M 3 CIPpUYaHOKHCIIUX PO3YMHIB HACTYIIHI:

CuSO4 + Fe = Cu] + FeSO4 (1)
H2SO04 + Fe = FeSO4 + H2 (2)
Fe2(S04)3 + Fe = 3FeS04 (3)

OunnieHHs MEMEHTAIIHHOI €KCTPAKIIEI TO3BOJIUIIO JOBECTH BUIIYYCHHS MiJli O 3HAYHOTO
CTyNeHs: 3anumkoBa KouueHTpauii Cu®" y posummi e mnepesuirye 0,001 wmr/am®, o
3HaxoauThcs B Mexkax I'JIK.

OTxe, IpoBeIeH] 3a 1aHOI0 METOAUKOIO JIOCIIKEHHS ITOKa3aIM TOUUIbHICTh BUKOPHUCTAHHS
[IEMEHTAIIMHOI eKCTpaKIlii Mial 3 BiANPalbOBAaHUX E€JIEKTPOJITIB Ta CTIYHUX BOJ, IO 3HAYHO
3MEHIINTh BTPATH Miji MiJ] 4ac BUPOOHUIITBA., IO J03BOJISIE CKUIATH IIi CTOKH Yy KaHaNli3alio
a0o0 HaMpaBJIATH y BOJOWMH, SIKi BUKOPHUCTOBYIOTHCS, HAIIPUKIIA, B PHOOTOCTIONAPCHKUX ITIISIX.
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EJEKTPOXIMIYHA MIEPEPOBKA KUCJMX PETEHEPAIIIMHUX PO3UUHIB, 11O
MICTATDH I0HHU HIKEJIIO

O.B. I'mymiko, O.M. Tepemenko, O.M. Puxyk
Hayionanonuii mexuiunui ynisepcumem Yxpainu
"Kuigcokuul nonimexniynuti incmumym imeni leops Cikopcvkozco”,
up. Ilepemoru, 37, m. Kuis, 03056
e-mail: alyona glushko@ukr.net

[Ipobmema 3abe3nedeHHs] BOJIOIO € OJIHIEI0 3 TOJIOBHUX Yy CBITI Ta B YKpaiHi 30kpema. Lle
MOB'SI3aHO K 13 KUJIBKICTIO BOAM, TaK 1 3 11 SIKICTIO B MpUPOTHUX BogoiMax. CKUIaHHS CTIYHHX
BOJ| MIiJNMPUEMCTB, O0’€KTIB TEIJIOCHEPTETUKH, IIAXTHUX BOJ MPHU3BOAUTH 110 3a0pyaHEHHS
OPUPOJIHUX BOJ. BIpoBapKeHHS 3aMKHYTHUX MHUPKYJSIIIHHUX CUCTEM BOJOKOPUCTYBAaHHS Ha
MPOMHKCIIOBUX TIIMPUEMCTBAX JO3BOJIUTh PAJUKAIBHO BUPIMIMTH TPoOJIeMy 3a0pyaHEHHS
BoJoMM [1]. BuiydeHHs 10HIB Ba)XKMX METaJiB 3 NMPOMHUCIOBUX CTIYHUX BOJ € aKTyaJbHUM
MUTAaHHAM CbOTOJIeHHA. [IpoTe, MOMMpEHHI0 MEePCHEeKTHBHOTO 10HHOTO OOMIHY B TIPaKTHII
3HEIIKOPKEHHSI CTIYHUX BOJ 3aBa)Ka€ HEAOCTaTHS €(DEeKTHBHICTh Ta HEJOCKOHATICTh MPOIECIB
pereHepariii 10HOOOMIHHUX MaTepialiB, CKIAJIHICTh MEPEPOOKH OTpUMAHKUX (DUTHTPATIB .

Cepen BiIOMHX METOMAIB yTHJIi3allii pereHepauiiHuX PO3YHHIB 10HOOOMIHHOTO BHIIyYEHHS
BOXKHX METAIIB 3 TMPOMHUBHHUX BOJI TaJbBaHIYHUX BUPOOHHUIITB EJIEKTPOJI3 € HAHOUIbII
NEPCIeKTHBHUM, TOMY MO Ja€ MOXJIMUBICTh BUAAIATA METadd 1 JO3BOJSE TOBTOPHO
BUKOPHUCTOBYBAaTH pereHepariiiHi po3unHu. [IpoOiiema BUIIIEHHS HIKETIO EJIEKTPOJiZoM 3
pereHepaniiiHuX po3urHIB € JOCTaTHhO CKJIQJHOI0. Benwke 3HAYCHHS MalOTh KOHIIEHTPAILIiS
10HIB HIKEJ0 y BUXITHOMY po3unHi, pH Ta KoHCTpyKIis enekrposizepa. KpiMm Toro, roJjoBHUMHU
npoOjgeMaMu eNEeKTPOXiMIUHOI MepepoOKH 3aIHMIIAIOThCS HEBUCOKI KOHILIEHTpAIl KUCIOT, L0
YTBOPIOIOTHCS, Ta 3aJMIIKOBA KOHIEHTpAIlisi METaNiB, a TaKOX BHUCOKI CHEPTOBUTPATH IIPH
3HWKEHHI KOHIEHTpamii JoMimok [2]. ABTopaMH NpEACTaBICHO JOCIIIKEHHS MO mepepooii
COJITHOKHCJIOTO Ta CIPYaHOKHCIIOTO PEreHepaliiHuX pPO3YWHIB, IO MICTATh 10HH HIKEIIO B
TPbOXKAMEPHOMY Ta IBOXKaMEPHOMY €JIEKTpOJIi3epax BiJMOBIIHO.

EnextpoximiuHy mepepoOKy COJISTHOKHCIOTO MOJIEIBHOTO PO3YHMHY, IO MICTHB XJIOPH]
Hikemo (30 r/am’) Ta consHy KMCIIOTY , IPOBOJMIN B TPHOXKAMEPHOMY €JIEKTPOIIi3eEpi 3 METOKO
OTPUMAHHS COJITHOI KUCJIOTH B MPOMIXKHINA KaMepi JTaHOTO eJIeKTpoti3epa. AHOIHUM 1 KaTOTHUN
npoctopu Oynu BiOKpeMiieHi BiamoBiaHuUMU MemOpanamu ( AB-17-8 ta MK-40). Bpanocs
JOCSATTH 3HIDKCHHS KOHIICHTpAIii 10HIB Hikemo Ourbimme HDK Ha 1000 mr-exs/nm>. Lle
00yMOBJICHO THM, IIO B JAaHOMY BHIAJKy B KaTOAHIM 0O0NacTi MiATPUMYETHCS ONTUMAJbHE
sHaueHHss pH Ha piBHI 3.5-4.0. Ilpupict KOHIEHTpaIlli COJSAHOI KUCIOTH B CEpeaHid Kamepi
MPAKTUYHO HE 3aJIe)KaB BiJl BUXIHOI KOHIEHTpaIlii KucnoTu. Tak, mpyu BUXITHINA KOHIICHTpAIil
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COJAHOT KMCIOTH 60 Mr-ekB/aM> OyJI0 BiAMIYEHO NPUPICT KOHLEHTPALLT 3a 6 TOIUH €JIEKTPOIIi3y
Ha 1120 Mr-exs/mM>, a mpy BUXigHiH KoHIEHTpanii 2985 Mr-eks/M> NPUPICT CONSAHOT KUCIOTH
ckiIaB 965 Mr-exB/am>. [Ipu bOMy KOHIIEHTpAIlisl COMSIHOI KUCIOTH Aocsria 3950 Mr-eKB/IM’,
To0T0 14 %. BuXim 3a CTpyMOM HIKEIIO TaKOX IPAKTUYHO HE 3alie)KaB B BHXITHOI
KOHILIEHTpauii coyissHoi kucnoTu. CiiJy BIAMITUTU: HE3Ba)KalOUM Ha Te, L0 PO3YMHHU COJISHOI
KHCJIOTH  3a0e3MeYyloTh JOCTaTHRO BHCOKHMW CTyIEeHb jecopOrlii 10HIB HIKETIO 3
CHJIBHOKHCTIOTHOTO KaTioHiTy KVY-2-8, B mporeci eneKTpoxiMiuHOi MepepoOKH COJITHOKUCIUX
pereHepariitHux po3urHIB BiIOYBAETHCS PYWHYBAHHS €JIEKTPOIIB 1 BUALISAETHCS aKTUBHUH XJIOP
Ha aHOI. Tomy Takoxx OynHM HOCHIIKEHI TPOIECH EIEKTPOSKCTPAKINi 10HIB HIKENIO 3
CIPYaHOKHCIIMX PO3YHMHIB 3 BHUKOPUCTAHHSAM JBOXKaMEPHOTO eJIEKTpoJli3epa 3 KaTroaoM i3
HEp KaBilo4ol CTaJll Ta TATAHOBUM AaHOJIOM, BKPUTUM OKCHAOM pyTeHito. KaToqHuil Ta aHOaHUN
npocTip Oynm posmineHi aHIOHOOOMiHHOIO MeMOpanoro MA - 41. B kartomgHiii kamepi
3HAXOAMBCS CIPUYaHOKUCIUN PO3YUH Cyb(aTy HiKelo (B KOHIICHTPAIlISIX 10 10HaM Hikemo 126-
134 mr-exs/nm® Ta cipuaHoi KMCIOTH B KOHLeHTpanii 98-540 mr-eks/amM’ ), B aHOAHI Kamepi -
pO3YMH cipuaHoi KHCIOTH 3 KOHIeHTpauieo S50 wmr-eks/mv’. Sk ToOKasamu pesynbTaTH
nociipkenb ( Tabmuns 1), Hikendb MounmHae e(QEKTUBHO BiJHOBIIOBATUCH NPU JIOCSITHEHHI
KHCJIOTHOCTI B KaTomiTi 3HaueHp 50-90 Mr-exs/am>. IIpu 1bOMY KHCIOTHICTH B aHOIITI 3pOCTae
10 250-657 mr-exs/aM>, a CTYIIiHb BUJTyY€HHS 10HIB HIKEJIO CTaHOBUTH 99%.

Taouuus 1 — 3anekHicTb e()eKTUBHOCTI €JIeKTPOEKCTPAKILII HIKEII0 3 CipYaHOKUCIUX
pereHepaniiHuX pO3YMHIB B [BOKAMEPHOMY e€JIEKTPOJI3epi Bil 4Yacy ejeKTpoJaizy 3a
nanpyru 25 B npu kucaoTHocTi po3unHis , mr-exs/avm>: 100 (1), 250 (I1), 540 (I1I)

K, Mr-exs/oM>

t Cni?", Mr-exs/oM> LA B, %
i KaTOJIIT aHOJIIT
roj.
I II III I IT III I II III | II III I II III
0,0 | 126 | 132 | 134 - - - 100 | 280 | 540 | 50 50 50 - - -

1,0 | 94 | 77,0 | 71 | 0,395 | 0,508 | 0,810 | 50 80 90 | 132 | 305 | 563 | 22,1 | 14,8 | 21,0

2,0 | 58 |42,0| 31 | 0,155 | 0,185 | 0,135 | 30 65 65 | 193 | 355 | 619 | 62,1 | 50,9 | 80,2

30 | 27 | 16,0 | 14 | 0,105 | 0,080 | 0,065 | 32 60 50 | 221 | 386 | 639 | 79,5 | 86,7 | 70,8

4,0 7 6,0 4 | 0,085 | 0,060 | 0,060 | 30 60 50 | 243 | 395 | 651 | 64,5 | 45,5 | 44,8

5,0 2 1,0 | 1,3 | 0,030 | 0,050 | 0,040 | 28 55 50 | 250 | 398 | 657 | 44,6 | 26,9 | 333

6,0 1 0,5 | 1,0 | 0,010 | 0,010 | 0,010 | 29 50 40 | 250 | 397 | 658 | 26,9 | 134 | 8,1

7,0 0 04 | 0,6 | 0,010 | 0,004 | 0,005 | 28 50 40 | 251 | 398 | 657 | 26,5 | 9,1 8,0

8,0 | - - | 04 - - 0,003 - - | 40 | - - 657 | - - | 42

TakuM YMHOM MO>KHA MiACYMYyBaTH, 10 MPHU 3aCTOCYBaHHI TPHOXKAMEPHOTO EJIEKTPOIIi3epa B
nporiecax eJIeKTPOJIi3y PO3UMHIB XJIOPHIY HIKEJIO, BHXiJ METally 3a CTPyMOM HIpPaKTUYHO HE
3aJIeKUTh BIJ KOHIIEHTpAIl COJSHOT KUCIOoTH Ta Hikemto Ta csrae 70-90 %. Konnentparris
COJISIHOI KuCoTH csirae 14 %, 10 J1a€ MOXXJIMBICTb BHUKOPUCTOBYBATH ii B MOAANBIIOMY Y
BUpoOHHUITBI. [ll0/10 BIAHOBIEHHS HIKEIIO 3 CIPYAHOKUCIMX PO3YMHIB B JIBOXKAMEPHOMY
eJeKTpoTi3epi, To OyJI0 BU3HAYEHO, IO e(DeKTHUBHE BUAUICHHS METATy HA KaTOMi MOYHHAETHCS
MpU 3HIKEHHI KOHIIGHTpAIlli KUCJIOTH B KaToJiTi Ha piBHI 50-90 MT-CKB/IM>. KoHnnentpartis
KHUCIIOTA B aHOJHIM 005acTi gocsraeTbes Ha piBHI 250-657 Mr-eKB/IM>, 10 Ja€ MOXKJIHMBICTb
BUKOPHCTOBYBATH JIaHUI PO3YHH TOBTOPHO.
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Jliteparypa:

1. Bosso S.T. Envalution of heavy metal removal from agueous solution onto scolecite / S.T.
Bosso, I. Enzweiler. - Brazil: Instituto de Geociencias, UNICAMP, Campinass, SP, Water Res,
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VIIK 628.16(088.8)

BUKOPUCTAHHA PEAI'EHTIB, OTPUMAHHUX 31 IIJIAMIB I'TAHO3EMHHUX
3ABOAIB, IJIA ITIPOUECIB KOAT'YJIALII ITPU BOJOOYHUIINEHHI

M.A. I'omeas, T.B. Kpucenko, 1.B. beJsio
Hayionanvnuii mexuiunuii ynigepcumem Yxpainu
«Kuiscokuti nonimexniynuti incmumym imeni leopsa Cikopcbkozo»
np. Ilepemorwu, 37, m. Kuis, 03057
e-mail: tavok@ukr.net

Ha croromHimHiii [eHb aKTyadbHUM CTOITh MUTAHHS 3aXHCTy MPUPOJHUX BOJONM Bij
AQHTPONOTEHHOro 3a0pyaHeHHS. 3 KOXHHMM pOKOM SKICTh BOJIM Yy BOJOWMax 3HA4YHO
HOTIPUIYETHCA. Tomy mnpoGneMy BHUKOpPHUCTaHHA TakMX BOJ B  IPOMHCIOBOMY,
CITbCHKOTOCTIONIAPCHKOMY Ta KOMYHAJIBHOMY BOJIOTIOCTaYaHHI MOYXHA BHUPIINIUTH TUIBKHA TIPH
3aCTOCYBaHHI €(DEKTHBHUX TEXHOJIOTIM BOJOIMIITOTOBKM, HAAIMHOTO OONAIHAHHS Ta SKICHUX
peareHTiB.

Ha chorozHi Ha CTaHIIiSX BOAOMIATOTOBKH 1 B IPOIECax BOJOOYUIICHHS B YKpaiHi HAOIbIIT
MOIIMPEHUMH € ATIOMIHIEB] KoaryJssHTH. OCHOBHUM KOAryJisTHTOM € CyibdaT anroMiHio. BiH €
CaMHM JICHIEBUM 1 JOCTYITHUM PEAareHTOM, ajie 32 e(EeKTHBHICTIO Cylb(}aT aJfoMiHIIO CYyTTEBO
MOCTyMmaeThbest Tigpokcoxnopuaam amominiio (FOXA) [1, c¢. 20; 2, c. 10]. IIpobnemu
MOKPAIIEHHS SIKOCTI BOJOOYHMIICHHS 32 PaXyHOK 3aCTOCYBaHHS OCHOBHHMX COJIEH aJIIOMiHIIO B
VYkpaidi He BUPINIYIOTHCA TOMY, IO TEXHOJOTIi OTPUMaHHS IMX KOAaryJsiHTIB, IO BioMi Ha
CHOTOJHIIIHIM JeHb, 0a3yIOThCS Ha 3aCTOCYBaHHI METAJEeBOTr0 ANIOMIiHIIO, IO POOHUTH BapTiCTh
peareHTy IOCTaTHhO BHCOKOIO [3, c. 166; 4, c. 26], a Tako)X Ha BUKOPHCTAaHHI CKJIAIHOTO
oOmagHanHsA. ToMy 3arajabHOI0 HayKOBOIO MPOOJIEMOI0 € OTPUMAaHHS €(PEKTUBHHUX KOATYJISHTIB
JUTSI TIPOLIECIB BOAOOUMIIEHHS 3 ACIIEBOI Ta JOCTYIHOI CUPOBUHHU.

Ha cborosHi HEBHPIIIEHOIO YaCTHHOIO HAYKOBOI MPOOJIEMH € yTHUIIi3allisl YepBOHOTO IUIAMY
— BIIXOMIB TJIMHO3EMHHUX 3aBOJIiB, HANMPUKIaI, MHUKOIAIBCHKOTO TIMHO3EMHOTO 3aBoay (MI3),
110 MICTUTh Y CBOEMY CKJIaJi OKCUIH 3aj1i3a Ta AIIOMIHIIO.

Tomy MeTor0 aHOT POOOTH € OIlIHKA KOAryJisIHTIB, CHHTE30BaHMX 13 BiJXOJIB BUPOOHHUIITBA
QIIOMIHIIO — [IUIaMiB, 1110 MICTATH CIIOJIYKH AJTIOMIHIIO Ta 3ai3a, HUIIXOM iX 00pOOKH pO3UYMHAMU
cipuaoi (KII-1) Ta comsnoi (KII-2) xwucmor, a came, BHU3HAYCHHS €(DEKTUBHHX 103
CHHTE30BAaHMX KOAryJISHTIB, SIKI 3a0€3MeuyloTh OCBITJICHHS Ta 3HEOAPBICHHS BOOM MpH ii
OUYMIIICHHI BIJICTOIOBAHHAM Ta QIITPYBaHHSAM. B SKOCTI TOPIBHSHHS BUKOPHUCTOBYBAJUCS
cynbdar amominito i [TonBak. [loaBak € KoaryJissHTOM, 1110 BUPOOIISI€THCS B YKpaiHi, MiCTUTh 2/3
1 1/3 TiIpOKCOXTIOpUIN AIOMIHIIO. Y IHUX JOCTIKEHHIX OYJM BUKOPUCTaHI MOJEIbHI PO3UYNHU
OCHTOHITY 1 TyMaTy HaTpil0 B apTe3iaHCBhKil BoAi Micta MukonaeBa. KamamyTHICTb, 110
Bupaxaerhea y Mr SiOz2 Ha 1 am® Boy, BU3HaYam GOTOKOIOPUMETPUYHUM METOIOM [5, ¢. 237],
KOJIbOPOBICTB B TPalycax XpoMaTo-K0OaIbTOBOT IIKAJIH.

[Ipu 06poOIi MomensHOTO po3unHy OeHTOHITY KoaryiasHtamu KIII-2 BusBuBcs Habarato
OinpIn epeKTUBHUM, HIK BCI 1HII BUKOPUCTOBYBaHI peareHTH micis ocamkeHHs. [Ipu mosi 20
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mr/nm® (3a Al20s, Fe203) koarynsnt KIII-2 3a6e3nedye CTyMiHb OCBITJICHHs CycNeH3ii Ha piBHi
97,8%. EdexruHicts koaryistaty KII-1 Gyna tpoxu ripmra B mopiBusHHI 3 KIII-2, ane kpama B
MOPIBHSAHHI 3 BIZIOMUMU KOAryJITHTaMHU.

[Ipu 3HEOapBIECHHI MOJEIBFHOTO PO3YMHY TyMary HATpilo, TaKOX HAHOLIbII e(heKTHBHUM
BusiBuBCs kKoarysstHT KIII-2. Bin 3MenmuB komipHicts 3 278 10 47 rpaa. XKUI i3 36inbmieHHIM
J03M KOaryjnsuTy Bin 2,5 1o 40 mr/mv’. Pesynbrat Oyiu Ie KpalluMH HPU OYUIIEHHI BOIU
IIJISIXOM BIJICTOIOBAaHHA Ta (PpumbTpyBaHHA. Y nboMy Bumajaky koaryiasHt KIII-1 He moctynascs
e(eKTUBHOCTI CIpUaHOKHCIIOTO aloMiHito 1 koarynsHTta [lonmBak. HaiiGinemn edextnBHIM OyB
koaryasat KI1I-2, npu no3ax 15 - 40 Mr/am® BiH 3a6e3meuyBaB 3HMKEHHS KOIBOPoBOCTi 710 0,0 -
20,0 rpax. XKII - ne BiAmoBigae BUMoOram oo SKOCTi MUTHOT Boau. [Ipu BUKOpHCTaHHI HOBUX
1 BIJOMHX KOAryJsSHTIB MPHU OCBITJCHHI Ta 3HEOAPBJICHHI BOJIW 3QJIMIIKOBHI BMICT aJTIOMIHIIO
(s KIII-1 Ta KIII-2 amoMiHiro Ta 3ami3a) He nepeuntyBas 0,2 Mr/mav’.

Jlireparypa:

1. Termanuer C.B. OuncTka CTOYHBIX BOJ C TIPUMEHEHUEM ATFOMOCOAEPKAIINX
koarynsiHToB / C.B. I'etmanues, A.B. Cprués, I'.b. PamkoBckuii / 1BeTHass merammyprus. —
2005. - Ne 10. - C. 19 -22.

2. BacunbeBa E.C. Koarymsatel B mporecax Bogoounctku / E.C. Bacunwea, .M. Bonkosa,
H.A. TumaimeBa // Ycrexu B XUMUH U XUMHAYECKOHM TexHoaoru. — 2005. — 19, Ne 6. — C. 10 - 11.

3. T'ermannes C.B. IlpumeHeHue KOaryJissHTOB Ha poccuiickux BogompoBogax / C.B.
I'etmanne / DKBATOK — 2006: 7-if mexamyHapoIHbIii KoHTpecc “Boma: skomorust u
TexHoJiorus”. - Mockaa, 2006. — C. 166.

4. XaputonoB A.C. IloBbimienne 3((PEKTHUBHOCTH KOATyJSIMOHHOW OYHMCTKH BOJIBI C
UCTIOJIb30BAaHUEM HOBUX THUIOB (UIOKYJISHTOB U KoarynsHtoB / A.C. XapuroHoB //
Dneprocoepexenue B CaparoBckoit oomactu. — 2005. - Ne 2. — C. 25-28.

5. Jlypwe FO.}O. Xumuueckuit anaiau3 npous3BoAcTBeHHBIX cTouHbIX BoA / FO.1O. Jlypre, A.H.
PriOHukoBa. — M.: Xumusg, 1974. — 335 c.

YAK 661:676

JOCJIIKEHHSA XIMIYHOI'O CRUIAAY POCJIMHHUX BIAXO/AIB
AI'POITPOMUCJIOBOI'O KOMIIVIEKCY

A. TI'onposcebka, C. I'opsinoii, A. I'ycod, B. I'anum
Hayionanvnuii mexuiunuii ynigepcumem Yxpainu
«Kuiscokuti nonimexniunuii incmumym imeni leops Cikopcbko2oy
np. [lepemoru, 37, Kuis-56, 03056
e-mail: v.galysh@gmail.com

OnHUM 3 TEepCHEeKTHBHUX HANpSMKIB PO3BUTKY «3€JEHOI XiMil» € ojepikaHHS HOBHX
MarepiajgiB Ha OCHOBI pociuHHHX BiaxomiB [1]. Ile mo3Boissie po3pobutu edeKkTHBHI criocoOu
nepepoOKH POCIMHHUX BIAXO/IB 3 OJEpKaHHIM I[IHHUX MPOAYKTiB. MeXaHI4Hi Ta MOTJIMHANIbHI
BJIACTUBOCTI MartepiajiB Ha OCHOBI POCIMHHHX IOJIMEPIB B 3HAYHIA Mipl 3aJI€KaTh BijJ] BMICTY
noJicaxapuaHol Ta apOMaTUYHOI CKJIaZ0BoT [2].

Meroro pobGotu Oysi0 MOCHIDKEHHS XIMIYHOTO CKJIaay PI3HUX POCIUHHUX BIJIXOIB
arpoIrpoMHCIOBOrO KOMIUIEKCY. XIMIYHMNA CKJIaJ HIKapalyln KiCTOYOK aOpHUKOCY Ta BHIIIHI,
IIKapaIyIl JICOBOTO TOPIXY, JIYIITTUHHS IPEUKH, cTe0es IyKPOBOi TPOCTHHH HaBeACHO B Ta0. 1.

Hlkapamynu KicTOUOK aOpUKOCY Ta BHIIHI, @ TaKOX JICOBOTO TOPIXYy XapaKTePU3YIOThHCS
HaWO1IBIIMM BMICTOM JIirHIHY. Lle cBiAUuTh Tpo Te, 10 y BUMAIKY iX neirHidikaiii HeoOXiaHO
Oyze BUTpAaTUTH OibIlIe PEareHTiB Ta MPOBOJUTH IMPOILEC 3a >KOPCTKIMMX yMOB. HalOinbmm
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BMICTOM cMoJj, *HpiB 1 BockiB (CXKB), siki HagaroTh POCIMHHIA CHPOBMHI TipooOHUX
BJIACTUBOCTEH, XapaKTEPH3Y€EThCS JIYIIMUHHS Tpadyuxu. BMicT MiHEpanbHUX KOMIIOHEHTIB €
HANOUTBIINM JIJIS IIKapaIyIl JJICOBOTO TOpixy. BucOkHif BMICT HEOpraHIYHUX KOMIIOHEHTIB MOXKe
HETaTHBHO BIUIMHYTH Ha MPOIIECH PEreHepallii BinpabOBaHUX BapUIbHUX PO3UMHIB.

Taou.1. XiMiuHuii CKJIaJ TBEPAUX POCTMHHHUX BiIX0AIB arponpoMHCJI0OBOI0 KOMILIEKCY

o BMicT kOMIIOHEHTIB, %
PocnuHHI Biaxoau -
Xomaonemntonosa | Iemomnosa | Jlirain C)XB 3o1a
[Ikapanynu KicTOUOK abpUKOCY 41 24 49 5 3
[Ikapanxynu KicCTOUOK BUIIHI 39 22 51 7 3
HIkapamymu J1icOBOTO Topixy 43 29 47 2 8
JIlymnnuHHS rpeuku 56 32 28 13 3
Crebna 1yKpoBOi TPOCTHHH 76 42 21 1 2

[IpoBeneHi AOCHIHKEHHS 3 BU3HAYEHHS XIMIYHOTO CKJIAAy Pi3HHUX MPEACTAaBHUKIB POCITUHHUX
BiJIXOJ[IB arpOMpPOMHUCIOBOTO KOMILJIEKCY CBiA4aTh MPO MPHUHIUIIOBY MOXJIUBICTH iX XIMI4HOT
nepepoOku (nemirHigikaris, rigpomi3, 610KOHBEPCis) 3 METOI0 OJEPKAHHS IIUPOKOTO CIIEKTPY
OPOAYKTIB — BOJOKHUCTHX HamiB()aOpHKaTiB, IIENION03U, MIKPOKPUCTATIYHOI IENI0NIO3H,
JITHIHIB, CIUPTIB, OPTaHIYHUX KHCIIOT, KOPMOBUX JPIXJKIB Ta OaraTo iHIIUX.

Jliteparypa:

1. F'anum B., [Tacanscekuit b., CeBactbsanoBa O. BucokoedekTuBHi cOpOEHTH 3 MPOJYKTiB
nepepoOKH CLIbChKOrocnoapcbkoi cupoBuHU. ToBapu 1 punku. — 2017. — Nel(23). — C. 80-89.

2. binascekuit C.A., Capaxman P.b., Tanmum B.B., Tpyc .M. Onrumizanis TexHomorii
OJIepyKaHHs COPOCHTIB 3 BiIXO/IB POCIMHHOTO MOXOKeHHs. Exomnoriuni Hayku. — 2018. — 2(21).
- C.212-217.

VJIK 628.35

BITPOBAI)KEHHSI ITPOIIECIB HITPU®DIKAIIIL TA I[EH-ITPI/I(I)IK.AI_[Ii CTIYHHUX
BO/I HA AEPOTEHKAX BJIOKY Ne3 BOPTHHUIIBKOI CTAHIIII AEPAINII 3
CUCTEMOIO ABTOMATHUYHOTI'O KEPYBAHHA

C.A. dosroaan, B.JI. MuxaiijioBcbKkuii
Hayionanonuu mexniunuu ynisepcumem Ykpainu
«Kuiscokuti nonimexniunuii incmumym imeni leops Cikopcbko2o»
up. [lepemoru, 37, Kuis-56, 03056
e-mail: s.dovholap@gmail.com

Aepotenku Ne 15, 16, 17, 18 bnoky 3 bopthunpkoi cranuii aeparii (BCA) cnipoexToBaHi ais
3arajibHOTO O10JIOTIYHOTO BHJAJCHHS a30Ty (3 4YepryBaHHSIM TpoIeciB HiTpudikamii Ta
neHiTpudikamii B OJHOMY aepoTeHKy), a TaKOXX 4YacTKOBOro BuAaneHHs (ochopy 3
BUKOPUCTAHHSM aKTHBHOTO MYITY.

Bracnigok 30inbmenHs BximHoro HaBaHTaxkeHHs mo XCK (B 2 pasu), BCK (B 4,2 pasn),
3aBUCIIMM pedoBHHaM (B 3,6 pasiB), 3araipHOMY a3zoty (B 1,4 pasm) ta dochopy (B 3,5 paszm)
HNOPIBHAHO 3 MPOEKTHUMM 3HAYCHHSMH, AaepOTEHKH TPALOIOTh BUKIIOYHO B PEXUMI
HiTpudikarii, 0e3 BUKOPUCTAHHS PEXUMY JCHITpUQIKaIlii i € mepeBaHTaKEHIMH.

ABTOMaTH30BaHa cHucTeMa KepyBaHHsA aeporeHkamu Ne 15, 16, 17, 18 Gmoky 3 BCA
NpU3HAYCHA JUIS BHUPIIICHHS 3aBJaHb YIPABIiHHS TEXHOJOTIYHUM IPOLECOM OYUCTKH CTIYHUX

50 MaTtepiann XX MixkHapoaHOi HayKOBO-NPaKTUYHOI KOHbepeHLii
«Ekonoria. lloamHa. CycninbctBo», M. Knie, YKpaiHa, 2019 p.



BOJI B pexuMi uepryBanHs ¢a3 HiTpudikaiii Ta AeHiTpudikaiii Ha IPOMDKXHOMY €Tari 10 TOBHOT
pexoHCTpyKIii ouncHux cropya BCA.

MeTor0 CTBOpPEHHSI aBTOMAaTH30BaHOI CUCTEMM KepyBaHHs aepoTreHkamu Ne 15, 16, 17, 18
omoky 3 BCA € 3a0e3neueHHs e(EKTUBHOI Ta HaAIHHOI POOOTH aepOTEHKIB B yMOBax
yepryBaHHs ¢a3 HiTpudikaiii Ta aeHiTpudikamii B 0oAHOMY aepOTeHKY 0a3ylO4HCh Ha MOKa3ax
JATYUKIB PO3YMHEHOTO KUCHIO Ta OKUCHO — BiTHOBHOTO TIOTEHITIATY.

[locraBneHa MeTa JocAraeTbCsl ILIIAXOM 3a0€3ME€YEHHS KOHTPOJI Ta ONEpaTUBHOIO
YIPaBITiHHS TEXHOJOTIYHUM TPOLIECOM 33 PaxXyHOK BUKOPHCTAHHS CHCTEMH KepyBaHHS Ha 0asi
koHTposiepHoi TexHikn (ITJIK) Ta cydacHHMX TexHIYHUX 3aco0iB (AATYMKIB, TEPBUHHHUX
NepEeTBOPIOBAYIB).

JlocniKeHHST TPYHTYBAJIUCh Ha KOHTPOJII MOKa3HWKA OKUCHO — BIJIHOBHOTO TOTEHINATY Ta
KOHIIEHTpAIlii pO3YMHEHOT'0 KUCHIO B a8POTECHKAX.

BumiproBanHs npoBoawinMch Ha TepuTopii BopTHHIIBKOI cTaHIi aepariii mpPOTATOM TPHOX
OHIB y JkOBTHI Ta rpyaHi 2019 poxy. Jlns mopiBHSHHS pe3ysbTaTiB Opajucs aHaJIOTivHi
noka3Huku 3a 2017 pik. BinGip npob nmpoBoauBcs 4 pa3u Ha 100y y BOCBbMH Pi3HUX TOYKax. B
pe3ynbTati Oynu OTpUMaHi ONTUMAJTBHI Jlialla30HU MOKa3HUKA OKMCHO — BITHOBHOTO MOTEHIIIATY
1St BUaneHHs ¢pochopy Ta azoTy.

[Ipu 3acTocyBaHHI CUCTEMH aBTOMATH3allii POIIECIB B pe3yiIbTaTi OyJI0 OTPUMAHO 3HMKEHHS
BHUKHJIIB 10 3araJIbHOMY a30Ty B 2 pa3u Ta 1o ¢hocdopy B 3 pasu. /s mokparieHHs: pe3yabTaTiB
noTpiOHEe YCyHEHHsI KOHCTPYKTHBHUX HENOJKiB aepoTeHKiB Ne 17, 18 , Takox nepeoOiagHaHHs
Ta PEKOHCTPYKIis aepoTeHKiB No 13,14 3 Tumy aepoTEeHKIB- BUTHCHIOBAYiB HAa aepOTCHKH
PELMPKYJIALIHHOTO THITY.

Jliteparypa:
1. Xappkuna O.B. DddexTuBHas 3KCIUTyaTanysi W pacdyeT COOPYKEHHM OHOJOTHYECKON
OUNCTKHU CTOYHBIX BOJ: Bonrorpan: nzn-so «Ilanopamay, 2015. —433 c.

YK 544.2+504

CHUHTE3 B1® YHKIHIOHAJIbHUX ME3OIIOPUCTUX KPEMHE3EMHUX
MATEPIAJIB UIAA 3ACTOCYBAHHA B OYUIIIEHHI CTTYHUX BO/I

0. A. lynapko, F0.J1. 3y0
Inemumym ximii nosepxui im. O.0.Yyiiko HAH Vkpainu,
ByJ. ['enepana Haymosa, 17, Kuis, 03164 Ykpaina
e-mail: odudarko80@gmail.com

BukopucToBytouM TEMIUIaTHUI METOJl, HAYKOBIIMH pI3HHX KpaiH OylId CHHTE30BaHi
ME30TIOPHCTI KpeMHe3eMHI Matepiamu Tuimy SBA-15 31 3HauHMMU MapameTpaMyd TOPHCTOL
CTPYKTYPH 1 BHCOKOIO ajicopOriiHor0 3aatHicTio [1,2]. OcobmuBo IiikaBi mMarepiajiu 3 JIBO- Ta
TPUQPYHKIIOHATLHIMH KOMITOHEHTAMH - BOHHU € IIIUPOKHM TIOJIEM ISl TIPOSKTYBAHHSI TOBEPXHEBOTO
1apy Me30MOpUCTHX COpPOEHTIB Ta iX MOAAJBIIOrO 3acTOCyBaHHS. Hampukiaa, MmoeqHyroun
¢dochoHOBI Ta 1HII KACIOTHI TPYIH, MOYKHA OTPUMATH CEJICKTHBHI MaTepiain i COpOIIii BaXKKHUX 1
PIAKICHO3EMENIFHUX METAJIIB [ OYMIIICHHS CTIYHUX BOJ 1 CIIPUSIHHS €KOJIOT1i BOTHHIX CEPEIOBHILL.

Hamu Oynu orpumani OidyHKiioHanpHI Martepianu Tumy SBA-15 3 BHUKOpUCTaHHSM
MeTacHJIiKaTy Hatpito 1 guetmidocdaroerrnrpuetokcucuiany, (C2Hs0)3Si(CH2)2P(O)(OC2Hs)2
Ta N-[(3-TpUMETOKCHUCHIILI)IPONiI|eTHIICHIIaMIHy TpHAIeTaTy TPUHATPIEBOI COMI MPU PIZHUX
CHiBBIIHOMICHHSAX. J{OCHIKEHO BIUIUB CKJIQJy PEarceHTIiB B peakiiiHii cyMimii Ha ¢i3HKO-
XIMIYHI BJIACTUBOCTI Ojiep>)kaHuX copOeHTiB. CHHTE30BaHI MaTepiald BUBYAIM METOJIAMH
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PEHTTeHO-CTPYKTYypHOro anamizy, 4 cmektpockomii, agcopOLiifHOro Ta TEpMIYHOTO aHaMmi3y,
I[TEM i CEM, tBepaotinbeaoi IMP Ta moTeHmiomerpii.

oLp o

%H

Puc. 1. CxemaTu4Ha CTPYKTYpPa CHHTE30BAHOI0 0i()yHKI[IOHAJIBHOI'0 3pa3Ka

Byno BusiBIeHO, 1O 3aCTOCOBYIOUM HAIly METOJOJIOTIFO, MOXKHa BUTOTOBHUTH
01 yHKITIOHAJIbHI MaTepialid 3 PO3BUHEHUM ITOBEPXHEBUM IIAPOM 1 33J1aHOI0 (PYHKITIOHATBHICTIO
JUTSL CETICKTUBHOTO BIITYYCHHS 3a0py/THEHB 3 BOJIH.

O.A.l. BHCIOBIIOE BIMYHICTH 3a (PIHAHCOBY MIATPUMKY JOCIHIKEHHS CIIUTBHOMY
VYkpaiHchKo-IHAICPKOMY — HayKOBO-IOCHIAHOMY MpoekTy “CTBOpEHHS HOBUX OpraHo-
HEOPTraHIYHUX TIOPUIHUX MAaTepialliB sIK COPOSHTIB JUISl OYMWINCHHS CTIYHHX BOJ BiJ 10HIB
Bakkux MetaiiB” 2019-2021.

Jlitepatypa:

1. Zhao D., Huo Q., Feng J. Nonionic triblock and star diblock copolymer and oligomeric
surfactant syntheses of highly ordered, hydrothermally stable, mesoporous silica structures // J.
Am. Chem. Soc. 1998;120:6024-36.

2. Liu M., Hidajat K., Kawi S., Zhao DY. A new class of hybrid mesoporous materials
with functionalized organic monolayers for selective adsorption of heavy metal ions // Chem.
Commun. 2000:1145-6.
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CITIOCOB ITPON3BOJACTBA BUOT'A3A C KYPUHOI'O ITIOMETA

C.A. Kanan/, E.B. Illanosanos’, P.A. Tapacenko’, C.A. Ycenxo’, A.. Camox’
!Hayuonanvuviii ynueepcumem nuye6bix mexHono2uil
’Hayionanvnuii yenmp «Mana axademis nayk Yxpainuy
e-mail: zhadan.nuft@gmail.com

KypuHblit momMeT sBIIS€TCSI IEPCIIEKTUBHBIM CHIPHEM IIJIsi MPOU3BOJICTBA Ouorasza. s Hero
XapakTepHa OoJblllas CTENeHb OMOJOTHYECKOTO PA3OKEHHs, HEXENH ISl APYTUX OTXOAOB
JKUBOTHOBOJCTBA [8]. OpHAKO €ro WMCHoOJIb30BaHME B KaueCcTBE MOHOCYOCTpaTa 3aTpyaHEHO
BBICOKHM COZIepKaHHeM a30Ta. B pe3ynbraTe METaHOBOM (pepMEHTAIlMU 3HAUUTETIbHAsS €r0 4acTh
MEPEXOAUT B AMMOHHUIHBIN 30T, YTO MOXKET YTHETATh MPOLECC.

Hamu mpensokeH HOBBI METOJ pEryJIUpOBaHWs KOHIEHTPAllMM aMMOHHMIMHOTO a30Ta
HETMOCPEICTBEHHO B OMOTra3oBoM peaktope. Ero cyTh COCTOMT B HM3BJIICUEHWH aMMOHUWHOTO
a30Ta W3 XKUAKOW (ha3pl myTeM copOLMU aMMHakKa ¢ Tra3oBod (a3bl HEJIETYYHUM COPOSHTOM,
KOTOPBIN HAXOJIUTCS HETIOCPEACTBEHHO B anmapare, OHAKO HE KOHTAKTUPYET ¢ cyOcTparom [6].
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D¢ hekTuBHOCTh MPEUIOKEHHOI0 MeTOoJia MOKa3aHa KaK Ha pacTBOpax cosied aMMOHuS,
KOTOpbIE MOJEIHPYIOT CyOCTpaT ¢ BBICOKOW KOHIIGHTpAalMel WHTHOUTOpa, TaK W TpHU
HEMOCPEJCTBEHHO METAaHOBOM (pepMEHTallMi KypHHOI'O MOMETa B IOy HEMPEPHIBHOM pPEXHUME
[1]. Taxxe pe3yapTaThl MaTEeMAaTUYECKOTO MOAEITHPOBAHMS TOKA3aJd, YTO TPEIJIOKCHHBIHN
METOJ ABJSETCS JOCTATOYHO 3()()EKTUBHBIM IJI PErYIMPOBAHUS KOHLEHTPALMM aMMOHUHHOIO
a30Ta B YCJIOBUSAX PEIUPKYJIISIINH KUIKOH (assl [2].

B kauectBe copOeHTa MpeI0KEeHO UCIOIb30BATh PACTBOP OPTOPOCHOPHON KUCIOTHI HCXOS
U3 TOTO, YTO OH CIIOCOOCH pearupoBaTh C aMMHAKOM, SIBIISICTCSI HEJETyYHM U B pe3yJibTare
peakuu 00pa3yeTcsl TMOJE3HBINM I CEeJbCKOTO XO03sAicTBa MPOAYyKT — (ocdarsl ammoHMS.
[Tpuuem nocneaHne MOXKHO MOJTy4aTh B TBEPJIOM BUJE ITyTEM OXJIaXIEHUs pacTBopa [5].

Onnako B ciiydae oTCyTCTBUA cObITa (hochaToB aMMOHHUS TIPOM3BOJICTBO OMOTa3a ¢ y4eToOM
BBICOKOM CTOMMOCTH OpPTO(POCHOPHON KUCIOTHI SIBJISETCS SKOHOMUYECKH HEIIeJIeCOO0Pa3HbIM.

IIpu mpoumsBoacTBe OMOrasa M3 KypHHOTO IIOMETa CYIIECTBYET NpoOjemMa HEeHmOJIHOH
JECTPYKLIMU OPraHMYECKUX BEIIECTB B OHOra3oBOM pEaKTOpEe M MPOJODKEHUS METaHOBOM
(epMeHTaIMU BHE ammapara. OTO NPUBOJUT K AMHMCCHUU IMAapHUKOBBIX Ta3o0B M3 pe3epByapa
¢unpTpaTa, a TakXkKe ABISETCS MPEMATCTBHEM JUI PeaH3allMy KHUJIKUX OpraHOMHUHEpPAIbHBIX
ya0OpeHu# BCaeACTBUE Ae(OPMAIIH TaPHI.

Takum o0Opa3om, 1enbi0 pabOThl ObUIO MPENIOKHUTH CHoco0 MPOM3BOJCTBA Ouorasza c
KypUHOTO IOMETa JIMILIEHHbII epeUnCICHHbBIX BbIIIE HEJOCTATKOB.

[Ipobrema ¢ BO3MOXHBIM OTCYTCTBHEM cObITa (hocdaToB aMMOHHUS MOXKET OBITH peIlIeHa
MyTEM pereHepaIuu copOeHTa.

Perenepanust Bo3M0OXHa, KOria KOHEUYHBIM poaykToM copbuuu siisiercst (NH4)2HPO4. Tlpu
HarpeBe MocieIHero 10 temmneparypsl cBoiiie 70 °C NpoucxoauT BhIACICHUE aMMHUaKa:

(NHa4)2HPO4 — NH4H2PO4 + NHs1,

B takom cirygae cop6enTOM B OnorazoBom peaktope ciaykut NH4H2POs.

Paznoxenus (NH4)2HPO4 MoxHO TOOHTBCS Kak IMyTeM HarpeBa KpUCTaJUIOB 0Opa30BaHHBIX
MyTeM OXJIaXKJIEHUS pacTBOpa, TaK U MPU HarpeBe camoro pacTBoOpa.

C TouKkuM 3peHHs CTENEeHU pEereHepanuy cCOpOeHTa M KOJIMYECTBA 3aTpauyMBacMON >HEPTrUu
OoJtee 11e71eco00pa3HbIM SBJISETCS MTOCICIHUNA BapUaHT.

BeigenseMblii mpu  pereHeparnii  COpOCHTa aMMHaK MOXET OBITh HUCIOJB30BaH JUIS
MIPOM3BOJICTBA AMMHAYHOM BOJBI WIIM O€3BOAHOIO aMMHUAaKa.

Crnenyer OTMETUTH, YTO TaKO€ MNPOHM3BOJCTBO aMMHaKa SIBJsETCS Oojiee >HEPreTHUECKU
3(PEeKTUBHBIM, YEM B IPOMBIIIIICHHOCTH.

CoBpeMeHHBI Ipoliece MOIy4YeHUs] aMMUaKa OCHOBaH Ha €ro CHHTe3€ U3 a30Ta U BOJOpOJa
npu Ttemmeparypax 380 — 450 °C wu pgaBnenun 250 aTM C HCHOJIB30BAHUEM SKEJIE3HOTO
katanmzaropa. [Ipu 3TomM 3HeproeMkocTs mpou3BoacTBa coctasiseT 38 I'Jx/T [4].

[lepcrieKTUBHOM TakKe SBJISETCS yTHIN3alMs aMMUaKa B TOTUIMBHBIX SYeilKax.

OpHako TpU HAIMYMHM BO3MOXKHOCTH cObITa (pocdaToB ammoHusi (KopMmoBas q00aBKa)
1ejaecoo0dpa3Hee B KayecTBE COpOEHTa MCMOJIb30BaTh (PocHOpHYIO KHUCIOTY M MPOBOAUTH €&
HeUTpanu3anuio 10 MoHoaMMoHmi(ochaTa ¢ TOUKU 3peHUs TIyOHHBI YIAICHUS aMMOHHUITHOTO
a30Ta U3 KUIKOH (ha3sl OMOTA30BOT0 peaKTOpa M MOJIy4aeMOM MPUOBLIH.

[IpobnemMy HEMONHON MAECTPYKIMH OPraHMYECKUX BEUIECTB B OHOra3oBOM pEaKTope
MpeAnoaraeTcsl pemuTh MmyTeM oO0pabOTKH >XKHAKoW cocrtaBisomei 3¢dmaoenta B UASB
peaktope. Takas BO3MOXHOCTh IOJATBEPXKAAETCS 00pabOTKOW JKUAKOW (ha3bl CTOKa C
O6uorazoBoii ycraHoBku B IC peaktope [7], KOHCTPYKIIHSI KOTOPOTO SBJSETCS adbHEHUITUM
pazsutueM UASB peakropa.

[Ipennaraemblii crnoco® mpou3BOJACTBAa OHoraza ¢ KypHUHOTO IIOMETa IMpeArnoyaraeT
NPOBE/ICHUE CIEAYIOIIUX OIepalyii: MOArOTOBKA CBIPhS, KOTOpas BKIIOYAET pa3daBlicHHE,
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TOMOTE€HU3AIMIO M HAarpeB; MeTaHoBas (pepMeHTaIusi B TepMODUIHHOM PEeKUME MPHU 3HAYCHUU
COJIepKAaHUS BJIaTd U BPEMEHU THPABIMYECKOTO YAEP)KaHUs, KOTOPhIE YCTAHOBIICHBI paHee s
pa3INyYHBIX PEXHUMOB pabOThl OMOra3zoBoil ycTaHOBKM [3]; peryiupoBaHHE KOHIIEHTpPALUU
aMMOHHUWHOTO a30Ta; PEryJIMpOBaHWE KOHIIEHTpauuu cyiabhunoB [l]; xpaHeHue, o4yucTKa U
yTunu3anus Ouorasa; moiyueHue TBepaoro (ocdara ammonus [1, 5]; mpu HeoOXoauMoOCTH
pereHeparusi copOeHTa M YTWIM3alUs aMMHaKa; cermapupoBaHue 3G QIIIOCHTa Ha TBEPAYIO H
KHUIKYI0 (¢pakuuu; o0OpaboTka Xuakoi cocraBistomedt s¢daoenta B UASB peakrope;
UCTIONIb30BaHUE 00paboTaHHOM ®uAKou (a3l dddiroeHTa s pa30aBiICHUS KYPHHOTO TIOMETa;
XpaHEHHUE U peanu3alysi OpraHo-MUHEPAIbHbBIX y100peHUi.
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[Ipobnema OTpy€HHS HACEIEHHS MOHOOKCHIOM BYIJICIIO IOCTala Iepe] JIOJACTBOM 3
MOMEHTY TOYaTKy CIIaJTIOBaHHS TBEpAOTO MHajiBa Yy NPOMHUCIOBUX MacmrTabax i HaOyma Ha
CBOTOJIHI 3arpo3iMMBUX MacmTadiB. OcoOnmBO 1 HpoOieMa CTOCYEThCS MiANPHEMCTB, IO
MalTh TpsIME BIIHOIIEHHS 0 BHUCOKOTEMIIEPATYpHOTO HAarpiBaHHS BYTJICIEBUX MaTepiajis,
HaNpUKIaJ, TP BUPOOHULITBI €NIEKTPOAHOT MPpOoayKii nuisixom rpadirarmii [1, 2].
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B xoai gociimkeHs Mo BIUIMBY TeMIIEpaTypH MPHU HArpiBaHHI TEPMOAHTPALUTHOI IEPECUTIKH
KpYIHICTIO 2,8-6 MM OyJI0 BCTaHOBJIEHO, IO IMOYATOK BHUAIJICHHS MOHOOKCHIY BYTJICITIO
npunagae Ha mnpomikok 400-450 °C. lle BiamoBigae TmMOYaTKy TMPOLECY CIATIOBAHHS
TEPMOAHTPALUTHOrO Marepiany. IIik BUIIIEHHS MOHOOKCHY BYIJIELIIO ITPUIA/a€e Ha MPOMIKOK
650-700 °C 3 momanpmuM 3HIWKEHHIM KoHmeHTpamii CO y BUXiZHUX ra3ax MpH HarpiBaHHI J0
900 °C, mo BimOyBaeThcs 3a paxyHOK mpeBaitoBaHHs mpoueciB okucieHHs CO mo CO2 Han
npolecaMu OKHCIEHHS CaMOro MaTepialy 3a BUCOKUX TeMIIepaTyp.

Byno Bu3Ha4YeHO MOMITHHMI BIUIMB KOHIICHTpAIlli KUCHIO B Ta30Biil cymini Ha BuauieHHs CO.
Tak, BIICOTOK MOHOOKCH/IY BYTJICITIO Y BUXIIHMX ra3ax 3MIHIOBAaBCS 00€PHEHO-TIPOIIOPIIIIHO 10
KOHIICHTpaIlli KUCHIO B BXiMHUX Ta3ax. [Ipu mpormyckaHHI ra3oBoi CyMillli 3 KOHIICHTPAIIEIO
KMCHIO mpubmu3Ho 4 % BMICT OKcuay Byriemio nepesuinyBa 30 r/M°, a mpu KOHIEHTpaLii
KHMCHIO 18 % - He nmepesumiyBas 4,1 r/M° mpy iHIUX PiBHUX YMOBaX. 3 TOYKU 30PY 3MEHILEHHS
BUKUAIB CO HalOUTBII ONTUMAJIBHOIO KOHIICHTPAII€I0 KUCHIO y Ta30Bill CyMill BHSBUIIACS
KOHIeHTpallis 14 %, 1110 BIAMOBITa€ TEXHOJOTIUHUM MMapaMeTpaM MPOBEACHHS Mpolecy olmnamy
€JICKTPO/1iB Ha BUPOOHUIITBI. [IpoTe OUIBII 3HAYHUM 3a KOHIIEHTpAIlii KHCHIO € BIIUB BUTPATH
ra3oBoi CyMilli Ha TPOIECH YTBOPEHHS YaJHOTO Ta3y. 3a pe3yibTaTaMu JOCITiIKEHb MOXKHA
BIICBHEHO CKa3aTH, [0 IHTEHCUBHICTHh MPOIIECIB OKUCICHHS BYTJICIIO 3pOCTA€E 31 301IbIICHHIM
BHUTPATH T'a30BOT CYMIllll 3 MiABUIICHHSAM TEMIICPATyPH.

3 ommsimy Ha HEoOXimHICTh 3HMKEHHS BUKUAIB CO Oyno 3ampornoHOBAaHO BUKOPHUCTaHHS
KarajizaTopy Ha ocHOBI okcuay wmapranmio (IV) mns iHTeHcu@ikarii mpoieciB OKHCIICHHS
yaaHoro razy a0 COz. HaneceHHs MmapranueBoi IUlBKY [3] Ha TepMOaHTPAUTHHUI ByTJieLeBUN
MaTepial J03BOIMIO 3HU3UTU KoHueHTpauii CO y Buximuux razax y 15 pasis (1o 0,5 r/m®) npu
BIJICYTHOCTI IHIIUX 3MIH Yy TEXHOJOTIYHOMY Tmporeci. EkcnepuMmeHTanbHI [aHi Jar0Th
MOJKJIMBICTh CTBEPIXKYBATH, 1II0 MapraHLIEBUI KaTaIi3aTop i€ 3a TAKUMU PIBHSIHHIMH PEAKIIIi:

CO+MnO2,—CO2+MnO, (1)
MnO+02—MnO0sz. (2)

Jlanuii miaxig € eKOHOMIYHO JOCTYIMHHUM IPU 3aCTOCYBaHHI Ha BHUPOOHHIITBI 1, IO JTyKe
BaYXUIMBO, CYTTEBUM KPOKOM TIPH BIIPOBA/DKEHHI CTpaTerii OUIBI YHCTOTO BHUPOOHHUIITBA HA
MIIMTPUEMCTBAX, 110 MAIOTh CIPaBy 3 TEPMIUYHOIO OOPOOKOI0 TEPMOAHTPAITUTHUX BYTJICIEBUX
Marepiais.
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3ACTOCYBAHHSA ®EPPATY KAJIIIO B ITPOHECAX BOJOOYUIIIEHHA
3A PIBHUX TEMIIEPATYPHUX YMOB

O.l. IBanenko, A.O. I'apkymuna, M.I'. Jlo0kina
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3 pO3BUTKOM IMB1TI3allli HA JOBKIJUISI 3HAYHOIO MipOIO MiABUITY€THCS BIUTHB IMTPOMHUCIOBOCTI
Ta CUIBCHKOTO TOCIOJAPCTBA, IO Y CBOIO YEPry MPHU3BOAUTH 0 YTBOPEHHS 3HAYHOI KUIBKOCTI
cTiyHuX BoA. JIiKBizalisi JaHOi MpOOIEMH TOJIATaE y TONEPEKEHHI 3a0pyIHEHHS BOJ Ta Y iX
Oe3nocepeTHLOMY ouHIIeHHi [1].

Ha croroani icHye mocuTh 6arato BapiaHTIB OKHCIIIOBadiB Ta NE31H(GIKYIOUMX 3ac001B AJIs
OYMILEHHS CTIMHMX BOJX: XJIOp, TINOXJIOPUT HATPil0, AIOKCUA XJopy, 030H Tomo [2]. Ilpore
HEJIOJIIKOM 3aCTOCYBAaHHS ITUX PEYOBHH € YTBOPEHHS MIKIIUTMBUX MOOIYHUX MPOAYKTIB ab0o K
BHCOKA BapTiCTh OUUIIICHHS BOJI.

®deppar ka0 M030aBJICHU Ha3BaHUX HEAOIKIB 1 3JaTHUH 3HENIKOKYBATH 3HAYHY
KIJIBKICTh MIKPOOpPraHi3MiB, OKHCIIIOBAaTH OpTaHiyHI W HEOpraHiuHi JJOMIIIKH, BUAAISATH
CyCHEHJ0OBaHI Ta KOJOiMIHI YaCTKH, 3HAYHO 3HIDKYBAaTH KOHIEHTparii (ocdariB mpu OYUIIECHH]
CTIYHHX BOJI 1 IO TOTO K HE yTBOPIOBATH HOBI IIKiIJINBI peuoBUHH [3].

3asiekHICTh €(DEKTUBHOCTI OCBITJIICHHS BOJIM BiJl TEMIIEPATYPH € TTOKa3HUKOM MOOUIBHOCTI Y
OYMILEHHI BOJ PI3HUX TEXHOJOTIYHHMX mporueciB. [IpoBeaeHi AOCHIPKEHHS MOKa3ald, 10 MpU
BUKOPUCTAaHHI (deppaTy Kajilo HaWOLIbIl e(pEeKTHBHE OCBITICHHS BOJM BiIOYyBa€ThCA 3a
temneparypu 20 °C, mpore HaBiTh npu TemmnepaTypi 50 °C mpomec BiaOyBaeTbCsi TOCHUTH
eexTuBHO. Buxonsum 3 maHMx pe3yJsbTaTiB, MOKHA 3pOOMTH BHCHOBOK, IO (eppaT Kaiito
JOLITBHO BUKOPHCTOBYBATH JUIsl OUMIIECHHS BOJM SIK KIMHATHOI, Tak 1 IMiJBUIIEHOI TeMIepaTyp
(puc. 1). Omxke, BUKOPHUCTaHHS JAHOTO peareHTy M030aBise HEOOXIMHOCTI y miairpii ado
OXOJIO/PKEHH1 CTIYHUX BOJI, IO TOTIOMOKE€ €KOHOMIYHO BUTITHIIIEC OYHIIyBATH CTIYHI BOJIH.
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Puc.1. Bniius Temnepatypu Boau Ha e(peKTHBHICTB 1I OCBiT/IEHHSI (heppaToM KaJIiro
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CIIOCOBH OTPUMAHHS I'PA®EHY TA HEPCHHEKTUBU
HNOT'0 3ACTOCYBAHHA B BOAOIHIAI'OTOBLI

M. Kocmuna, T. JleBuyk, FO. HocauoBa
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B octanni poku rpaden HabyBae Bce OUIBINOT MOMYISPHOCTI Cepell IHKEHEPIB 1 JOCIHITHUKIB
3aBJIKK CBOIM HE3BHYAWHHM MEXaHIYHUM, TEPMIUYHUM, CICKTPUYHUM 1 ONTHYHHUMHU
BIACTHBOCTSAMU. ['padeH - omHa 3 momudikalliii Byriemw, CTpykrypa rpadeHy mpeacTraBlieHa
KPUCTAJIYHOIO PEIIITKOI, TOBIIMHOIO B OJWH atoM Byriemwo. Kpim Toro, rpadeH € ogHuM 3
HAUMIIHIIMX MaTepialiB 1 WOro CTIHKICTh JO MEXaHIYHHX BIUIMBIB MOXXHA TOPIBHATH 3
MIITHICTIO ajiMasa, ajie MPH IbOMY BiH J0Ope THETHCS 1 JIETKO 3rOpTa€Thes B TPyOOUKy. IcHYIOTH
pi3HI MeTonu OTpUMaHHsS TpadeHy: HANpHKIaJ, NepeTBOPEHHA TpadiTy B OKCUA TpadiTy,
BiJI0YBA€THCS TPOIEC «OKCHUYBaHHS — PO3IIAPYBAHHS — BIJIHOBJIEHHS», B X0/l SIKOTO Oa3ucCHI
IUIOIMHY TpadiTy MOKPUBAIOTHCS KOBAJEHTHO-3B'I3aHUMU (PYHKIIIOHATBHUMU I'PYIaMU KHCHIO.
VHikanpHI BIAacTUBOCTI TpadeHy poOJsATh MOro MOTEHINHO iAcaIbHOI MEMOpPAaHOK JIs
¢inbTpyBaHHs Ta onpicHeHH BoAu. Boma, mpomymieHa yepes rpadeHoBy MeMOpaHy, BiANOBi1ae
HOpMaM, XapaKTEepPHUM JUIs BUKOPHCTAHHS 3BOPOTHHOOCMOTHYHHX MeMOpaH. ['padeHn 3maTHuii
¢inbTpyBaTH OinbII ApiOHI MoseKynu 3a0pyaHioBauiB [1]. OnuH i3 MepCIEKTUBHUX CIOCOOIB
OTpUMaHHS TpadeHy € BiUTYIIyBaHHS OKPEMHX IIapiB 3a JOTIOMOTOI0 XIMIYHUX pedoBrH. OHAK
KHCEHb, 3 SIKUM B3aeMoJli€ TpadeH B XOJi peakilii, Mo)ke BUKJIMKATH HE3BOPOTHI 3MiHH, 5Ki, B
KIHIIEBOMY MJICYMKY, BHSIBJISIOTHCS PYWHIBHHUMH IS BIJIOKPEMJICHHUX IIapiB. «3amiKaHHSI
BIJUTYIIIEHOTO TpadeHy MpoTAroM 2-3 CeKyHJ B MIKPOXBHJIBOBIN Ieui BUAAISE MPAKTUYHO BECh
KHCEeHb 3 OKcUAy Tpadeny. Ha BimMiHy Bij iHIIMX CHOCOOIB, KOJIM PiBE€Hb KHUCHIO B Martepiaii
nocsrae 25 %, crocid 3 MikpoxBWIsMH 3abe3meuye mokazHuk B 4 % [2]. Inmmit merton
3aCHOBAaHMI Ha HU3bKOTEMIIEPATYPHOMY CHHTE31 1 MOJABIIOMY PyHHYBaHHI 3'€THaHb TpadiTy 1
amiakaTiB Harpiro. MeTox moeqHaB y co0l BHCOKY NPOJYKTHBHICTh ue€pe3 OKUCIECHHS Ta
TepMopo3mupeHHs rpadity. B mpomucioBux Macmrtabax Hanorpadit (rpadeH) moxe OyTH
OTPUMAaHUH Mipoii3oM 3'€eqHaHb TrpadiTy 1 CHIBHUX MiHEpaJIbHUX KHCJIOT 3 MOJANBIION iX
JNECTPYKINEIO MIIAXOM Ayke mBuakoro HarpiBanHs a0 800-1200 °C. byno 3amateHTOBaHO
croci0, y SIKOMY CyMilll ra3ono/iOHUX BYIJICBOAHIB 1 KHCEHb IMiJIPUBAIOTh B JIETOHAIIMHOT
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KaMepi, 1 Ha BUXOJ1 YTBOPIOETbCS AyXke NPIOHOAMCIIEPCHUI MOPOIIOK, YACTUHKU SKOTO MalOTh
cIpyKTypy rpadeny [3].

[IpoBeneHe BUBYEHHS JTEPaTypHUX JDKEpENT JI03BOJIAE 3pOOMTH  BUCHOBKHM  IIPO
NEePCIEKTHUBHICTh BUKOPUCTAHHS TpadeHy B BOJOIMIATOTOBII Ta BOJOOYHINEHHI 3 METOIO
opradizauii 3aMKHYTHX LUKJIIB BOJOKOPHCTYBaHHS Ta palliOHAJILHOTO BUKOPHCTAaHHS BOJHHUX

pecypcis.
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BUJIYYEHHSA 'EKCAJENUJICYJIB®ATY HATPIIO I TPUTOHY X-100 I3 BOAHHUX
PO3YHUHIB 'PA®ITOBAHOIO CAKEIO

0.1. Koukoaan, B.I. Makcin, P.C. boiiko, P.C. Kuna
Hayionanvnuii ynisepcumem 6iopecypcie i npupodokopucmysanus Ykpainu
ByJ1. ['epoiB OGoponu,15, Kuis-41, 03041
e mail: okochkodan@hotmail.com

BuBUeHHs B3a€MHOTO BIUIMBY TMOBepxHEeBO-akTHBHHX pedoBuH (ITAP) mpu amcopOrii Ha
TBEPAUX TOBEPXHIX HEOOXIAHO Ui TMOSCHEHHSI PI3HUX KOJIOITHO-XIMIYHUX TPOIECiB 1 A
nependadeHHs BiaactuBoctell cucteM IIAP. V Oaratbox Bunaakax BukopuctanHs cymimei [TAP
€ OUTpII BUTIIHUM TMOPIBHSHO 3 BHKOpucTaHHSAM okpemux IIAP [1]. Tomi sk amcopOmis 3
okpemux po3umHiB [TAP Ha Mexi TBepae Tijo/piiMHa BHBYEHA JOCTaTHRO aobpe [1,2], icHye
auire oOMeXeHa KUTbKICTh POoOIT MoB'A3aHuX 3 afacopoOiiero i3 cymimeit [TAP 1 mi gocmimkenHs
Oy BHKOHaHI TOJOBHUM YMHOM Ha rifpodimpHux moBepxHsx [3]. B mpencrasneniii po6orti
JIOCTIPKeHO aAcopOlil0 HEIOHHOT 1 aHIOHHOI TOBEPXHEBO-aKTUBHUX PEUOBUH 3 OiHApHUX
BOJIHUX PO3YHHIB HA TIOBEPXHIi rpadiToBaHOI CaXi MPH pi3HOMY BMICTI KOMIIOHEHTIB.

B sxocti anionHoi ITAP Bukopucranu rexcageumncynsgpat Hatpito (I'ZICH), neionnoi I[TAP —
OKCHUETHJIbOBAaHUI OKTMII(QEHOd 31 cTyneHeM okcuetumtoBanHsa 9-10 Tputon X-100 (TX-100).
Bubip cymimeit came nux ITAP oOymoBieHHH iX MIMPOKUM NPAKTUYHHM 3aCTOCYBAHHSIM.
[TuToma moBepxHs TpadiToBaHOI caxi, BU3HaYeHA 3a afacopOuiero aprony merogom BET, ckimana
105 m?/r. 3mimani cucremu TX-100 — I'JICH BuBuYeHi B KOHIEHTpaliiHux mexax (1,5-5,0) 107
Mob/mm®. Monspaa gactka (n) TX-100 B po3unni cranosuna 0,2; 0,4;0,6; i 0,8. Bei po3unnu
[TAP nocmimxysanuck ripu pH 6.0-6.5 1 mocTiiiHiii ioHHINA cuiti po3unHy. Konnentpartito TX-100
BU3HAYaJIM cHekTpogoroMeTrpudyHuM wmeroaoMm, a Bmict [JICH - metomom nBodazHoro
TUTPYBaHHS.

Opepxano i3oTepmu  azacopOii inauBinyansHux IIAP Ta ix OiHapHuX cywmimeld Ha
rpaditoBaniii caxi. [Ipu Bmicti TX-100 n = 0,2 agcopOirist 3 OiHApHUX PO3YMHIB HA TIOBEPXHI
caxi Heenuka. [Ipu BMmicTi [TAP n = 0,4 agcopOuist 3pocTae 3a paxyHOK YTBOPEHHS 3MillIaHUX
arperatiB TX-100 — I'’ICH. Ilpu Benukomy Bmicti TX-100 n =0,8 30imblIeHHs 3arajbHOI
aacopOuii TPOXOAUTHP B OCHOBHOMY 3a paxyHOK #oro axacopOrmii. Ancop6uis I'ICH
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301BIIYETHCS B HE3HAUHINA Mipi MPH BCIX JOCHIIKYBAaHHMX CIIBBIJHOUICHHSIX KOMIIOHEHTIB. B
Oimapuii cucrtemi TX-100 — TJCH npm Bwmicti TX-100 »=0,6 1 0,8 3HaueHHs
eKCHEepUMEHTaIbHOT CyMapHOi aacopOLii OuTbLII PO3paxXyHKOBHUX BelIMUMH. Lle MoscHIOeThCs
TUM, 10 B 1aHOMY Bunanky [TAP amcopOyroThcs Ha caxi SIK y BUTIISAI MOJIEKYJT 1 HOHIB, TaK 1y
Bursi 3mimanux arperartis I'/ITTB-TX-100.

Cknax 3MIIIaHoro aacopOIiifHOTO miapy Ha MOBEpPXHI TpadiTOBaHOI Caxki pO3paxoBaHO 3
BUKOPUCTAHHAM Teopii PyOena-Po3eHa 1 BiH y3rofXKyeThCsl 3 €KCHEPUMEHTAIbHUMHU JaHUMH.
Benmuuna ancopOuii [TAP Ha caxi Oinpmna, HXK Ha MEXi 3 TIOBITPSIM BHACTIIOK JAUCTIEPCIHHOT
B3a€EMO/IIT 3 TOBEPXHEIO0 COPOCHTA.
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OJEPKAHHA COPBEHTIB EKOJIOI'TYHOI'O NPU3HAYEHHAA IIVIAXOM
MEPCEPU3 AL JITHOHNEJIOJO3HUX BIAXO/AIB

JIA. Kynuuk!, H.O. I'puropenxo?®
' Inemumym copbuyii ma npobnem endoexonozii HAH Yrpainu,
ByJ. ['enepana Haymoga, 13, m. KuiB, Ykpaina, 03164
e-mail: kupchyk@ukr.net
2Incmumym 6ioenepeemuunux kynomyp i yykposux 6ypsxie HAAH Vkpainu,
By Kniniuna, 25, m. Kuis, Ykpaina, 03141
e-mail: grygorenko.na@gmail.com

BpaxoByroun 3arasibHe 3a0pyJIHEHHS HaBKOJMIIHBOTO CEPENOBHINA, AaKTyaJbHOCTI Ta
couianbHOI 3HAUMMOCTI HaOyBae 1MoTpeda B BHUPOOHHIITBI HOBHX €(EKTUBHHX COPOCHTIB s
OTICPAaTUBHOTO BIIIYYEHHS 3a0pyIHIOBAYiB 3 CTIYHHMX BOJ Ta IPYHTIB. HacTo B SIKOCTI CUPOBUHU
JUIs BUPOOHMLITBA COPOEHTIB BUKOPUCTOBYIOTH JI€IIEBI OaraTOTOHHaXHI1 POCIMHHI BiIXOIH:
HIPOTH, JIYIIITUHHS, BUCIBKH, OIIYPKH, Tomo [1].

Hamu BumpoOyBaHO JemieBHil Ta €HEProoIIaJHUN METOJ MepcepHu3allii JITHOIEII0I03HUX
BIJIXO/IIB BUPOOHHIITBA pUCy (IYIINIMHHA) Ta TEPepoOKU IykpoBoro copro (6aracu). CyTHICTB
METOJly TOJISiTa€ B B3A€EMOJIL Jyry 3 IIENI0NI03010, PU I[bOMY YTBOPIOETHCS alIKai-LEeN0I03a
(C¢H,,O5+ NaOH) , wmarepian po3Oyxae, CTpyKTypa Marepiaqy 13 3[aBJICHUX MOp
MEPETBOPIOETHCS HA BUTIPSAMIICH] ITATIHIPH.

BcranoBieHi ontuMalnbeHI napaMerpu oOpoOkH BiaxomiB JiyroM Ha xonoxay (po3unH NaOH
12%, mpu 10-15°C Ta pi3HUX TAPOMOAYISAX, TPUBATICTH 00poOku 60 xB). JlociakeHa cTaTuyHa
10HOOOMIHHA €MHICTHh Ta BEJWYUHHU copOIii ioHiB Tokcuuaux mertaniB Cd(II), Pb(Il) ta Sr(II)
HEOOpOOJICHNMH Ta Mepcepu30oBaHUMHU Biaxogamu. IlokazaHo, 10 CTyMiHb HaOpsSKaHHS
MaTtepiary Ta Horo copOIliiiHi BIaCTUBOCTI 3pOCTAIOTh 31 30UIBLICHHSM CITiBBIIHOLIICHHS TBEpAA
daza — piguna (Tadm. 1).
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N Ta0u. 1. XapakTepucTHKH BJIACTUBOCTEH BUXIIHUX TA MePCEPHU30BAHMX JITHOLEIJI03HUX
i BixxoxaiB
3
| | oy | ripouonym | LR | G | SRS | oGRS
Bara,r/cm® | B BOAL VT Ng%}“ﬁ?_’e?{g/r no Cl, Mr-exB/r
Pucose 0,42 2,1 0,62 0,15
TYTITUHHS
(BuxigHa)
MepcepuzoBane 1:5 0,22 5,0 1,18 0,25
pucose 1:10 0,19 59 1,36 0,28
TYTITTUHHS 1:20 0,12 9,8 1,78 0,28
baraca (BuxigHa) 0,36 32 0,45 0,12
MepcepuzoBana 1:5 0,26 5,8 1,38 0,45
Oaraca 1:10 0,16 6,6 1,44 0,38
1:20 0,12 12,2 1,65 0,41

JlocnmikeHHsT KIHETUYHUX BJIACTUBOCTEM MEpPCEPU30BaHOI OioMacu TIpu copOIlii 10HIB
BOXKMX METaliB IOKa3alu, 110 copOuiiiHa piBHOBara HacTae MPUONM3HO BABIYI IMIBHIIIE, a
MaKCUMaJIbHI BEIIMYWHU COpOIii 30UIbIIYyIOTECA B 2—3 pa3u, HDK B BHMAAKYy HEOOpPOOJIEHOTO
Bigxony. Sk mpuknan Ha puc.l (a, 0) mpuBeneHi i30TepMHu copOuii i0HIB TOKCHYHUX METalliB
Cd(II), Pb(IT) Ta Sr(IT) HEOOpOOIECHUM Ta MEPCEPU30BAHUM PUCOBUM JIYIIITUHHSIM.

35 YY)
30 — — 150 —
f/ _— 140
25
/ 120
w0 £ 100
= :
215 — | 4 ®
b :
i1 60
40
. |
2
0 & (/]
0 10 20 30 40 50 0 10 20 0 40 50
Cp, Mr/va Cp,Mr/ma
a 0

Puc. [3otepmu copOriii 10HOB BKKUX METAJIB BUXITHUM (a) Ta Mepcepu30oBaHuM (0)
pucoBuM nymmnuHHIM : A - Pb(11) ; m- Cd (11); - Sr(1]).

OTtpumani pe3yibTaTH, 3 ypaxyBaHHSM JOCTYIHOCTI CHPOBHHHOTO pecypcy Ta 3ais
KOMILIEKCHOTO HOro mepepoOsHHs, M03BOJNATH OOIPYHTOBAaHO MIAXOJUTH A0 BUPILICHHS
KOHKPETHHX MPAKTUYHHUX 3aJ]1a4, MOB’SA3aHUX 3 PO3POOKOI0 MOAM(PIKOBAHMX COPOEHTIB Ta ix
BUKOPHUCTAHHS [UUIS OYHWIICHHS CTIYHUX BOJ Ta 3HEIIKO/DKEHHS 3a0pyJHEHHX IPYHTIB BiJ
TOKCHYHHMX Ba)XXKHX METANiB, a TAaKOX IS YHEMOXIIMBIICHHS IMOJAIBIIOI Mirparii Ba)KKHX
METaJIiB B HABKOJIUIITHE CEPEIOBUIIIC.
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OYHUIIEHHS HPUPOAHUX I CTIMHUX BOJ BIJT HATPIIO I KAJIBIIIO
HJIAXOM HAHO®IJIBTPAILIII

B.O. JIsacora, 51.B. PagoBeHuuk
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Hanodinerpamis € omHuM 3 OapoMeMOpaHHHX TIPOLECIB, SKI OTPUMAIU IIHPOKE
3aCTOCYBaHHS B PI3HUX Tally3sX NMPOMHUCIIOBOCTI 3aBISIKM BUCOKiH €()eKTUBHOCTI OYHUILEHHS Ta
BIJIHOCHO TIPOCTIM TEXHIUHIA peasizamii. ['0JJOBHUM KOHCTPYKTHBHHM €JIEMEHTOM € MEMOpaHa,
OCHOBHHMH XapaKTePUCTHKAMHU SKOI € CEJIGKTHBHICTP Ta MHUTOMAa TMPOJYKTHUBHICTb.
CenekTUBHICTb — 3AaTHICTh MeMOpaHW MaTH pi3HYy NPOHUKHICTH 10 BiJIHOMIEHHIO JI0
KOMITIOHEHTIB CyMilli, IO po3auisterscs. [IuTomMa MpPOAYKTUBHICTH — MOTIK PEYOBHUHH, IO
MIPOXOUTH YePe3 OAMHUITIO TOBEPXHI MEMOPAHHM 3a OJMHUIIIO Yacy [1].

Hanodinsrpaniitna memopana OIIMH-II 3actocoByeThCcsi Al OYMILEHHS NPUPOJHUX Ta
CTIYHUX BOJ B/l OpTraHIYHUX CIOJIYK Ta HU3bKOMOJIEKYJISIPHUX PEUOBHH, JIJIsi KOHIICHTPYBAHHS 1
OYMILEHHS COJIbOBHUX PO3YMHIB Yy BOAOMIATOTOBII, OioTexHoJoOrii, XiMiuHIH 1 Xap4oBii
MPOMHMCIIOBOCTI. Bysio TpoBEeAeHO psAx MOCTIDKeHb MMOA0 €()EeKTUBHOCTI BHIAJICHHS 10HIB
HATPIIO 1 KAJIBIIIO 3 BOJI PI3HOTO MOXO/KEHHS 3 BUKOpUCTaHHAM MemOpanu OIIMH-II.

BoxuBaHHS KOpPCTKOI BOJIM MPHU3BOJIUTH 10 XBOPOO cepis Ta HUpoK. OKpiM TOro, Boaa i3
HA/JTMIIIKOM 10HIB HATPIIO 1 KaNbBII0 HEMPUAATHA JUIS PSAY BUPOOHUIITB, aJKE MPU KHUIT'ATIHHI
TaKol BOJU YTBOPIOETHCS HAKUI, 110 MPU3BOIAUTH 10 30UIBLICHHS BUTPAT MaJMBa Ta IIBHIKOTO
ncyBaHHs oOnaaHaHHs. JlepkaBHi canitapHi Hopmu Ta mnpaBwia JCaulliH 2.2.4-171-10
«'irieHiyHl  BUMOTH 70 BOAM TWTHOI, TMPU3HAYEHOI JUIA CIHOXXKHUBAHHS  JIFOJMHOIO»
periaMeHTyI0Th, 0 (i3i0J0riYHO HOBHOLIHHA BOJA MOBUHHA MicTuTH 2 — 20 Mr/am’ ionis Na® i
25 — 75 mr/am’ ionis Ca®'.

[lin dYac mpoBeNeHHS MOCHIKECHh BCTAHOBJICHO, IO CEJIEKTUBHICTH MEMOpaHU TIpH
nocsrHeHH1 Tucky 1,5 MIla 3amumanacsi cTrabiibHO BHCOKOIO: €(pEKTUBHICTh BUIAICHHS 10HIB
Ca?" mocsrana 94%, mna ionis Na' meil mokasHuK cTaHOBHMB 75%, IO € JOCHTH HPUCTONHMM
pe3ynbTaToM.

om0 muTOMOI MPOTYKTUBHOCTI, OTPUMAaHI JaHi BKa3ylOTh Ha TE, 10 HaWpaliOHAJIbHIIIUM
pobounm TuckoM € 1,5-2,0 MIla, Tak SK TpU HUKIOMY THCKY 3HECOJCHHS Oyle MEHII
IHTGHCUBHUM, a TP 3HAYHOMY MOTO IMiJBUIICHHI NMHUTOMAa MPOAYKTUBHICTH 301IBIIyBanach
HECYTTEBO, NIPU 3HAYHOMY 301IBIIICHH]I €HEPTOCTIOKUBAHHS.

Byno Bu3HaueHO onTuUMalbHI YMOBHM KOHBepcii mepmiaTy. BcranoBieno, mo edekTuBHa
poboTa MeMOpaHu criocTepiraeTbcs Mpu KoHBepcii mepmiaty 6nu3bko 50%, mpu noaasbIIoMy
niaBuieHH 10 60% poOoui XapaKTeprUCTUKU MEeMOPaHU TOYAJIH Pi3KO 3HIKYBATUCH.

AHaJ3yl04Yl OTPUMaHI pe3yJIbTaTH MOXKHA 3pOOUTH BHCHOBOK TPO BHUCOKY €(EKTHBHICTH
HaHoOUIbTpanii 3 BukopuctanHsM MemOpanu OIIMH-II B ouumieHHi SK NPUPOTHUX Tak 1
CTIYHUX BOJ| BiJ 10HIB KaJbIif0 Ta HaTpito. ONTUMATLHUMH YMOBAaMH MPOBEIACHHS MPOIECY €
nocTiiiHui podounii Tuck 1,5 MlIla Ta kouBepcis nepmiary 50%.
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OnHoMO 31 CTpaTeriyHUX IUIeH HAIIOHAIBHOI €KOJIOTIYHOI MOJITHKH YKpAiHU € TOIMIICHHS
€KOJIOTTYHOT CUTYyallli Ta MiJBUINEHHS PIBHS €KOJOTIYHOI OE3MeKH MUIAXOM 3MEHIIEHHS O0CsTry
BUKHJIIB 3arajibHOMIONIMPEHUX 3a0pyAHIOIOYMX PEYOBHUH CTaIllOHApHUMHU pkepenamu 10 2020
poky Ha 25%. Ile M03BONUTH WOMIMNIIUTH CTaH JOBKUDISL JO piBHA, OE3MEYHOro JIs
KUTTEISTIHHOCTI HACEJICHHS, 3 YPaxXyBaHHIM €BPOINEHCHKUX CTaHAAPTIB SKOCTI HABKOJHWIITHHOTO
NPUPOAHOTro cepenosuina [1].

Cepen NpOMHCIOBMX BHUKHIIB B arMocdepy HaHOUIbII OOCSATH CKIIQJalOTh HACTYITHI
pedoBunm: okcup cipku (IV), okcun Byruerio i metan [2]. PexomennoBani 3Hauenns SO2: 0,020
mr/m> cepenaboioooBe 3HaueHHs; 0,500 mr/m* 3Hauenns ycepeanene Ha 10 xB. JICIT1-201-97 [3]
BCTAHOBIIIOIOTh JIJII HACEJICHHX MICIb YKpaiHu CepelHbOJ000BY TPAaHUYHO JOMYCTHMY
konuentpaniio (IJK) SOz — 0,05 mr/m*; makcumanbsHo pasoBy I'IK 0,5 mr/m>. OTxe, HeoOXinHe
3HaYHE 3HIKEHHS BUKHIIB cynbdypa (IV) okcumy (SO2) mo0 MOCSITHYTH BCTAaHOBJICHUX
pEKOMEHIAITIH.

Ha mincTaBi TeOpeTHYHHX 1 €KCTIEPUMEHTAIBHUX JOCIIPKEHb Oylia po3po0ieHa TeXHOJOTis
3HEIIKODKEHHS OKcuay cipku (IV) mpoMucIoBUX Ta30BUX BUKHIIIB PO3YMHAMH CIIOIYK 3aii3a
(I, III) 3 oTpumaHHSIM 3alli300KUCHOTO TMIrMeHTy (reTury). Po3poOnena mnpuHIUIIOBA
an?paTypHo-TeXHonorqua cxema Jiecyiab(ypusanii mpeacTaBieHa Ha puc. 1.

“\NaCl

- Hacoc, 15 - 30ipnux cycneusii; 16 -
Hacoc; 17 - 6apabaunuii eakyym-ginemp;
18 - wnex; 19 - cywapxa; 20 - wHexkosuu
KoHngeep; 21 - oynkep

abo HeiiTpaniaaLiio

7 ¥ aumosy Tpy6y 1 - 6ynxep 3 NaCl; 2 - 6ax 0ns po3uuHenHs.

80 6. — NaCl; 3 - enexmponizep, 4,4'- 3acyska, 5 -
ooa i AN Y o ~
>l 2?:;:«:2 i\ A Yupkyiayiunutl. 6axk, 6 - NOPONCHUCTULL
Boda T l— 4 \ Bxin rasy, ki MiCTUTb gopcynrosuii ckpybep; 7 - oumococ; 8 -
— /\ C'P'WS sioyenmposuii nacoc, 10 - 3acyexa, 11 -
3 e siocmitinuk, 12 - nacoc; 13 - peakmop; 14

/ - 70 Ha BupoBHuyi notpebn
Metanese [__-—_T

Puc. 1. IlpuHuumoBa anmapaTypHoO-
TEXHOJIOTIYHA CXeMa 3HeIIKOIKeHHS
okcuay cipku (IV) npomucioBux
ra3oBUX BHKH/IB PO3YMHAMM CHOJYK
zagiza  (II, 1III) 3 oTpuMaHHAM
32J1i300KMCHOI0 IrMEeHTY (reTUTY)

5 Ha cknod

177/ \22 \23
Ha BupobHmui notpebn
abo HeliTpanisauio
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JlaHa TEXHOJIOTIYHA CXeMa CKJIala€ThCs 3 HACTYIHUX CTaii:

1. [IpurotyBanHs po3unny crnonyk 3aniza (I, ).

2. [Tornunanus okcuny cipku (IV) pozunnamu cnonyk 3amisa (11, I1I).

3. OTpuMaHHA 3aJ11300KUCHOTO MITMEHTY (TE€TUTY).

4. Cymika, ¢acyBaHHs TETUTY.

YMOBHU MPOBENCHHS TEXHOJOTIYHOTO TIPOIECY 3HEMIKOKeHHS okcuny cipku (IV) 3
OTPUMAHHSAM IeTUTY HACTYIIHI:

- NOIIMHAIOUMT po3uMH 3 BMicToM 3arambHoro 3amiza C(Fe), = 2,384 r/mm’® i rigpokcumy
saniza (III) C(Fe(OH)3)p = 0,47 r/am?;

- KUTBKICTh METAJIEBOTO 3aJ1i3a OyJI0 MPUIHATO HA MiCTaBl CTEXIOMETPUYHUX PO3PAXYyHKIB;

- Temneparypa nporecy 60 °C.

TexHonoriuHUM Mpolec 3A1MCHIOETECA B peakTopl nmpu 0apOoTaxi MOBITPs Yepe3 HACHUEHHS
po3uuny npoTsirom 50 ToauH.

JlocmiKeHHsT TOKa3ajiM, 10 MPHU BUKOPUCTAHHI pO3pOOJIEHOT NMPUHLMIIOBOI anapaTypHO-
TEXHOJIOTIYHOI CXeMH 3HemKo LkeHHs cynbhypy (IV) okcuny (SO2), MOTTMHAHHS OKCHITY CipKH
(IV) nmornuHanbHUM PO3YMHOM NPHUCKOPIOETHCS MpHU JofaBaHHI crnonyk 3amiza (II). Ocan, mo
YTBOPIOETHCS B OTJIMHAJILHOMY PO34MHI TOTpedye noaaTkoBoi 00poOku — HarpiBanHi 10 60°C i
JI0JTaBaHHSI METAJIEBOTO 3aiii3a juis 30ubmenns pH B po3unHi. [Ipu 1boMy yTBOPIOETHCS ITMEHT
— FeTUT TOBAPHOI sIKOCTi. BU3HaueHa onTuManbHa TpuBalicTs npouecy — 50 roaus [4, 5].

AHaJi3 BUTpaTHUX KOe(]IIi€HTIB BAPTOCTI OCHOBHHX MOTJIMHAYIB ISl IPOMHCIIOBHX METO/IIB
oumIleHHs ra3iB Bix okcuny cipku (IV) 3poOnenuit Ha migcTaBi JiTepaTypHuX AaHux [6] i
1ab0paTOPHUX JOCIIHKEHB, MIOKAa3aB, 110 BUTPATH HA OTPUMaHHs po3urHy cronyk 3aiiza (11, IIT)
€ MIHIMAJIBHAMH, a BIJICYyTHICTH HEOOXIJHOCTI IOCTaBKH pPEareHTy poOIsITh pPO3pOOICHY
TEXHOJIOTiI0 Jecyibdyparii 1me OuIbll TepcrneKTUBHOW. I[lopiBHSAHHA —(HI3UKO-XIMIYHUX
NOKAa3HUKIB OTPUMAHOTO MOPOLIKY TETUTY 1 HIrMEHTIB CBITOBMX BHUPOOHMKIB MiATBEPIKYE
JIOCTaTHIN PIBEHb OCHOBHHMX XapaKTEPUCTHK SIKOCTI IMIrMEHTy. B misioMy, oTpuMaHMii 3pa3ok
HITMEHTY 32 CBOIMHM (Di3MKO-XIMIYHMMHU NOKa3HUKaMHu Bignosigae Bumoram 'OCT 18172-80 i ne
MOCTYTAETHCS TE€TUTAM CBITOBUX BHPOOHUKIB, MPOAYKITiS IKUX MPECTaBICHA HA PUHKY YKpaiHu
[4, 5].

[IpoBeaeHi moCiKEHHS A03BOJISIIOTh 3pPOOMTH HACTYITHI BUCHOBKH, PO3PO0JICHA TEXHOJIOT IS
3HEUIKO/DKEHHST okcuay cipku (IV) mpoMuciaoBux ra3oBUX BHKHJIB pPO3YMHAMH CIOIYK 3alli3a
(I, IIT) 3 oTprMaHHAM TETUTY €(PEKTUBHO BUPIIITYE HACTYITHI TUTAHHS:

- OUMINEHHS TPOMHUCIOBHX Ta3iB, IIO0 YTBOPIOETHCS MpH IUIABLI MIiHEPAIbHUX pya 1
CTaJIOBaHHI BUKOITHUX BHUJIIB MMajMBa (ByTiUI Ta HA(QTH), IO MICTATH CipKY;

- OTPUMAaHHS BUCOKOSIKICHOTO 3aJIi300KHCHOTO MTMEHTY - TeTUTY.

Jlitepatypa:

1. «ITpo OcHoBHI 3acanu (CTpaTeritoo) Aep>KaBHOI €KOJOTIYHOT MOJITUKH YKpaiHU Ha TIEPioJ
no 2020 poxy»: 3akoH VYkpaimm Ne 2818-VI Bim 21.12.2010 (Pemakmiss mpuiiHATTS BiX
21.12.2010) [EnekTponHMit pecypc]. - Pexum JOCTYTy:
http://zakon2.rada.gov.ua/laws/show/2818-17.

2. Cratuctuunuit 30ipHuk. Jokius Ykpainu 3a 2016. — K.: JICCY, 2016. — 242 c.

3. ACII-201-97. «/lep>kaBHi caHiTapHI MpaBUIa OXOPOHU aTMOC(HEPHOTO MOBITPSI HACETICHUX
Micib (Bi 3a0pyAHEHHS XIMIYHUMU 1 610JI0TITYHUMH pedoBUHAMU)» [ EnexTponnumii pecypcl].
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nporecca abcopOLMU TUOKCUAA Cephl IIEKTPOXUMHUYECKH 00pabOTaHHBIM IMOTIOTUTEIHHBIM
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pactBopoMm [Tekct] / P.B. CmotpaeB, E.A. Manuauna // Bonp. XUMUHM U XUM. TEXHOJIOTHUU. —
2013. — Ne2. - C. 17-20.

VYK 504.062.2

3ACTOCYBAHHA POBOTA-MEAY3U JIsA SMEHIHEHHSA 3ACMIYEHHSA BOJA
CBITOBOI'O OKEAHY

B.O. MirpanoBa
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexuiunuu incmumym im. leops Cikopcbko2o»
np. [lepemornu, 37, Kuis-56, 03056
e-mail: migranovavo@gmail.com

B nmanmii wac 3acmivueHHs Box CBITOBOrO OKeaHy € OJHIEIO 13 BaKIIMBHX EKOJIOTIYHHX
npobneM. [Tnsma cmitta, mo apeiidye B Tuxomy okeaHi, MepiOAMYHO 3aTOILIIOE Y30epexiKs
HOBHUMH ITOPIIISIMH BiIXOJIiB, HE3aJICKHO BiJ] CTYIICHS €KOHOMIYHOTO PO3BUTKY KpaiH. B Hili Oyi0
BUSIBIICHO BEJIMKY KIUIBKICTh HEIOMANKiB, MOBITPSHUX KYJIbOK, OJATY, B3YTTS, KPHILIOK Ta
KOBIIAYKiB, TUIAIIOK, IrPamioK, OaTapeioK, aBTOMOKPHWINOK, IIMPHUIIIB, MIATY30K Ta I1HIIAX
BiIXoAiB. 3rigHo 3 naHumu [1] minimyM 60 % CMITTS CTaHOBISTH MPEIMETH, IO CTOCYIOTHCS
PI3HOMaHITHHUX 3aXOIUICHB 1 X001 JIFOAWHMY, sIKi Mayi O TiepeOyBaTH 30BCIM HE B OKE€aHi 4 pivlli,
a Ha Oepesi; 29 % CTaHOBNATH LMTApKOBI Hemomanku. YacTka CMITTSA, IO BHUKUAAETHCS
0e3mocepeIHbO B OKEaHi, CTAHOBUTEL 7 %, a BIIXOJIB, SIKi CIIEIiaJbHO 3aTOILIIOIOTECS B MOPI - 2
%.

OpurinanpHHIA BapiaHT BUpIMIEHHS 1iel nmpobnemu mporonye BueHmid 31 [LBernii Epik Bopr.
Moro mpoexT poGoTa-Memysu mig Hassoio Oceanic Cleaning System Moxe 36upatu piaki, M'sxi i
TBepAl MOOYTOBI BiIXOIM, HANMPUKIAMA, TUIACTHUK, SKUH aani OyJae HampaBleHUH Ha BTOPUHHY
nepepoOky [2]. Tlomiono okeaniunomy maHkTOHY Oceanic Cleaning System TpuMaeThCs Ha
MOBEPXHi 1 MOCTYMOBO 30upae cMiTTs. PoOoT-Meay3a mpaifioe TUTBKU B HIYHHIA 4ac, KOJIU BECh
TBapUHHUI CBIT OKE€aHy OITyCKA€THhCSl HMXKYE MOBEPXHEBOIo IIapy Boau. Pyxu kapakaTuii npu
MEpeMIllIeHH] B TOBIII BOAM CTaJIA 3pa3KoM JJIsl pyXoBoi cuctemu podora. CucTema mpamroe Ha
consyHiN eHeprii. Cucrema netexinii 3a0pyAHEHHS aHaMi3ye MPoOU OKeaHCHhKOI1 BOJM Ha HA(TY,
Ma3yT Ta IHII MPOMHCIOBI XIMIUHI CHOJNYKH. Takok poOOT MOke B MOCTIHHOMY pPEXKHMI
BIJICTeXKYBaTH PIBEHb pajiaiii 1 HAasIBHICTb y BOJI PaJlOaKTUBHUX YACTHHOK 3a JIOMOMOTOIO
BOYZIOBaHOTO JO3UMETPA.

Exomnoriuaunii poOOT ynpaBiseTbes 3a JOIOMOTO0 TTPOTrpamMu, sKa, KpiM yChOTO 1HIIIOTO, Ma€e
€JIEeMEHT COIIAJIbHOTO iCHYBaHHs. Hampuknax, y pa3i BUHUKHEHHS OyAb-KOTO JIOKAJIBHOTO
3a0pyIHEHHs (HApUKIIA, BUTIK HAQTH 3 TaHKEpA) TUCAYl, a00 ECATKH THCSY pOOOTIB-MEIy3,
HATPABIISIOTHCS HA BUPIMICHHS TPOOJIEMH.

[TinpaxoBaHo, 1m0 ISl TOTO, OO0 HEUTpaIi3yBaTH yBECh OOCAT BIIXOJIB, SIKI MOTPAMMINA Y
Boau CBITOBOTO OKEaHy B pPe3yJIbTaTi TEXHOTEHHUX KaTacTpod, HEOOXiHO CTBOPUTH JECSATKU
THCSY MOJIOHUX POOOTIB-Meay3. A Ha Te, mo0 310paTH BCE CMITTS, TiM ke KUIHBKOCTI poOOTIB
3Ha00MATECS poku. i mudpu MHUMOBOMI 3MYNIYIOTH 3aMUCIUTUCS MPO MACIITA0M MPOOIeMH
3acmivueHHs Bo CBITOBOTO okeaHy. JIFOJCTBO mpaltoBajio Hal MpodieMaMy OYUIIICHHSIM OKEaHy
1 B MmuHylnomy. Arne ifei oOMEXyBaluCs BHJIOBOM IUIACTHKY CITKOIO pPa3oM 3 >KUBUMU
opranizmamu. JIyist moBHOTO OoumIneHHs] CBITOBOTO OKe€aHy B Takui crmocid moTpioHo 61au3bpko 80
THUCSY POKiB. Bukopuctanus poOoTiB-Meay3 3HAYHO MPUCKOPHTS 1 3ACIIEBUTH JaHUM TPOILIEC.
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RECYCLING POSSIBILITIES OF MULTILAYER PACKAGING FOILS: A REVIEW

T. Mumladze, A. Sleiniiité, G. Denafas
Department of Environmental Technology, Faculty of Chemical Technology,
Kaunas University of Technology,
Radvilény av. 19, LT-50254, Kaunas, Lithuania
e-mail: tamari.mumladze@ktu.edu

Multilayer films (MLF) are approximately 17% of all produced packaging films, such as:
blisters, chocolate, sweets, coffee, chips packaging foils and so on. Most produced multilayer
films can be complex structures with two or more layers, each with an important function. This
layers can include aluminum film (when an impervious barrier to gases and moisture is
mandatory), polymer with gas barrier properties (e.g. oxygen barrier, flavor barrier), “tie layers”
of adhesive or polymers designed to bond different polymer films together when the polymers
are not compatible, a heat-sealable polymer layer, a thicker base polymer layer that provides
much of the strength and durability.

Previous experiences in the recycling of these materials showed that recycling of these films
are quiet difficult process. In the EU, mechanical and chemical recycling technologies are
usually used to separate polymeric fractions from Al; however, these recycling practices has
restrictions, which is related with the recycling rate (<66%), energy consumption, CO2
emissions, sustainability, and immiscibility of the recovered polymer blends, which is contrary to
the aims for a circular economy strategy recently introduced in the EU.

However, because of their poor recyclability, most multilayers foils are usually incinerated or
landfilled, counteracting the efforts towards a circular economy and crude oil independency.

In the previous researches quite good result was obtained for multilayer packaging foils
recycling by using organic solvent.

The results showed that polymers: Polyvinyl Chloride, Polypropylene, Polyethylene
terephthalate, Polyvinylidene Chloride, and Low-density polyethylene were the main
components in forming film, Aluminum and coating layers. At the same time, the results showed
that the recovered Polyvinyl Chloride and Polypropylene had good thermal stability and glass
transition temperature. Lastly, the economic assessment of the developed approach was done to
discuss the possibility of the new technique integration into Circular Economy system.

References:
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VK 621.793

SMEHIIEHHS BIIXO/IB MAJIOJMCIIEPCHOI ®PAKIIT OJTIE®IPHOI'O
MOPOILIKY B 3MIHEHII TEXHOJIOTTI HOKPUTTS BUPOBIB 3 HEIMTPOBITHUX
MATEPIAJIIB

B.B. Hecin, C.A. Illla6ets, B.C. [1aBieHko
Ykpaincoruii naykoo-0ocnionuil incmumym cneyianbHoi mexHiku ma cy0osux eKcnepmus
Cnyorcou besnexu Yrpainu
ByJ. M. Bacunenka, 3, M. KuiB, Ykpaina
e-mail: witnes@ukr.net

EdexTHBHICTh HAaHECEHHS MOPOIIKOBOTO MOJie(ipHOr0 MOKPHUTTSA HA MOBEPXHI JeTajei 3
Marepiaiy, SKHil He Ma€ CTPyMOTIPOBITHUX BJIACTUBOCTEH, OyJiia miepeBipeHa aBTOpaMHu B MPOIIEC]
HaHeceHHs mopomkoBoi Qapba ¢dipmu «Tiger Drylak» (ABctpis) Ha gerani 3 momamingy
6sounoro ITA 6 mapku b [1].

Binomo, o gactku Big 40 g0 80 MKM MarOTh €EeKTUBHICTH ocimanHs 95-97%. 3apsmkeni
YaCTKH po3MipoM Oiibie 95 MKM He 3a0e3MeuyioTh JTOCTATHROTO KOHTAKTHOTO PO3PAIY JIS
Ha/IIHHOTO OIUIABJICHHS YAaCTKH 1 i MpuIMnaHHs 10 MOBEpxHi aetai. YacTku po3mipom Big 0 10
40 MKM HE MIITAIOTHCS JOCTAaTHHOMY 3apsKaHHIO Hi €JIEKTPOCTATHYHHM Hi TPUOOCTATHUYHUM
criocobom [2].

HoBwuii 3anporoHoBaHuii Crocid 3 peKOMEHIAIIIMH, MO0 MEPErpiBy JeTale Ta yacy ix
BUTPUMKHU TpHU Takii TemmepaTypi A O3HAUEHHX MaTepialiB — IM030aBICHUN 3alie)KHOCTI
€()EeKTUBHOTO MOKPUTTS BiJ] HAJAHOTO EJIEKTPUIHOTO TMOTEHINATY YaCTKaM MOPOIIKY. AKTUBAITIsS
YacTOK BiOyBaeThCs BiA iX eHeprii OTpUMaHOi B HpOIlECi B3a€MOJi 3 HarpiTUM MmarepiajloMm
netaneil. BiacyTHICTB 3apsily YacTOK HE MPUBOIUTH, TaKOX, 1 JO iX po30iraHHs
(BLAIITOBXYBaHHS) IO TOBEPXHI, SK II€ 3a3BUYail BiMOYBAa€ThCS 3 3apSAKCHHUMH YacTKaMU
onHoro 3Haky (Puc. 1.).

HampsiMok HaHECeHHsS MOPOINKY, WOTO MIUIBHICTh PO3TAllyBaHHS, TOBIIMHA YTBOPEHOTO
IIypy 3aJeKaTh JIMIIEC BiJ MaHIMYJSAIIA Omeparopa YCTAaHOBKH W IMITYJIbCYy, SIKUH OTPUMYIOTH
YaCTKU CIPSMOBAHI TOTOKOM TOBITPSI TP PO3MUIICHHI.

R QUK
. B

Puc.1. Bapiantu aii cui Ha 3aps/pKeHi (JIiBOpydY) Ta HE 3apsiKeHI YacTKU (TIpaBopyd)

OTxe, 3acTocyBaHHA TONi€(QIpHOTO TMOPOIIKOBOTO TOKPUTTS TIOBEPXOHb JeTalell 3
Marepiaigy, 10 HE Ma€ CTPYMOIPOBIIHMX BJIACTMBOCTEH, 3 aKTHUBAIIEI0 YAaCTOK Bia €Heprii
HarpitToi MOBEpXHi, JO3BOJISIE 3aCTOCOBYBATH JJISI YTBOPEHHS IMOJIMEPU30BAHOTIO IIAPy YACTKU
majoro (Bim 0 mo 40 MKM) Ta Benukoro po3mipy (Oumeme 95 MkM). 3araibHi BiIXOIu
MaJIoIMCIepcHOi (pakiii mosieipHOro MOPOIIKY B 3MiHEHIM TEXHOJIOTIi MOKPUTTS 3HAYHO
3MEeHIIYIOThCs. CrpsMOBaHI MaHIMyJAIii onepaTopa 0€3 pO3MIIIIOBAHHS YacTOK T03a MEXI
JeTajei TakoX 3Ha4HO 3MEHIIYIOTh HEBUPOOHMYA BUTPATU TOPOIIKY.
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HIABUIMEHHA ECEKTUBHOCTI BAPOMEMBPAHHOI'O OYUMIIEHHA BOAU
ITPU ITIONNEPETHBOMY MEXAHIYHOMY ®LJIbTPYBAHHI

O.B. Heuyxpin, LII. Pygenko, I.M. Tpyc, M./I. 'omens
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexniynuu incmumym imeni leops Cikopcvko2o»
03056 m.Kuis, np. Ilepemoru 37
e-mail: alexeynechuhrin@ukr.net

3a0pyaHEHHS 1 HEpalioHaJIbHE BOJIOKOPHCTYBAHHS MPHU3BOIATH 10 3MEHIICHHS 3araciB
YUCTOI TpicHOiI Boau. KpiM TOro, OCTaHHIM YacOM CIOCTEPIraeThCs TEHIEHIlis 301TbIICHHS
BoJOCNOKMBaHHA. [lpu 1bOMY NPOMHCIOBICT BHUKOpUCTOBYE Onm3bko 20% Boau, IO
CIOXKHMBAETHCS, Ha ClIbChbKe rocmonapctBo npunanae 70-80%. Bapro 3a3HaumtH, 1mo 10
3HaYyHOTO 3a0py/JHEHHS TOBEPXHEBUX, MIJA3€MHHUX 1 TIPYHTOBUX JKEpesl BOAM MPU3BOIUTH
OyIIBHMIITBO Ta EKCIUTyaTallisi MiAMPUEMCTB BYT'UIbHOI MPOMUCIOBOCTI. B pe3ynpTati AisuibHOCTI
TipHUYOJ00YBHUX 1 TEPEPOOHUX MIAMPUEMCTB MIOPIYHO CKUIAEThCA Onu3pko 500 MuIH. T.
MiHEpai30BaHUX BOJA. ToMy B BOJOWMHU HAIXOIUTHh OJNM3BKO 3 MIIH. T MiHEpaNbHUX comeil. Jls
3anoOiraHHs AeIIUTy MPICHUX BOJ 1 iX SKICHOTO BHCHA)KCHHS HEOOX1AHO PO3POOIISITH METOIN
ix KomIuIekcHOi ouuCTKH. Po3po0ka pecypcos30epirarounx TeXHOJOTIH Ui OYMIICHHS MAaXTHUX
BOJI 3 METOIO iX BUKOPUCTAHHS JO3BOJIUTH BUPIMIUTH MPooOsieMy nediruTy BOAM A TEXHIYHOTO
1 TOCIOIAPCHKO-MMUTHOTOBOIO TIOCTAYaHHI 1 3aMO0IrTH CKUJAHHIO ITUX MiHEpaTi30BaHUX BOJ B
BOJIOMMH, 110 JIO3BOJIUTH MOIMIIATH €KOJIOTTYHY CHUTYAIlil0 B IPOMHUCIIOBUX PETiOHAX.

OnHuM 3 HalOUIBII MOIIMPEHUX METOJIB Ui ONPICHEHHS MIHEPaIi30BaHUX CTIYHHX BOJ €
TuCTUIAIIs (BumaproBaHHs). OaHAK HEJOJMIKOM IIbOTO METOY € 3Ha4HI KarliTajabHI BKJIAJICHHS,
BHCOKA E€HEPrOEMHICTh TEPMIUHUX OIpPICHIOBaUiB, HECTA4a €HEPropecypciB i BUCOKa BapTiCTh
TEIJIO- Ta €HEPrOHOCIiB, EKOHOMIYHI MPOOJEMHU 3 TMEePEepPOOKOI0 Ta 3aXOPOHEHHSIM PO3COJIIB,
HEJOCTaTHI crmocoOu 6OPOTHOM 3 HAKUIIOYTBOPEHHM 1 O6arato iHmmx [1].

OcTaHHIM YacoM JIOCUTh IIHPOKO 3aCTOCOBYIOTHCS MeMOpaHHI TexHosorii. OCHOBHUMHU
nepeBaraMd 3BOPOTHOOCMOTHYHOTO 3HECOJICHHS BOJU € TIOPIBHSHO HEBEJIHMKI KamiTalbHI
BUTPATH, SKi MIBUIKO OKYIAIOTHCSA. Y CTAaHOBKM MPOCTI 1 HaAliHI, JISTKO aBTOMAaTHU3YIOThCS 1 HE
BUMAaraloTh BeNUKUX TpyaoButpar [2, 3]. Ilpu mpomy, mopsg 3 €KOHOMIYHMMH, YCIIIIHO
BUPIIITYIOTHCSA 1 €KOJIOT1UHI MPOOIEMHU.

Ha nepmomy erari poGOTH A1 MiJBUILEHHS MPOAYKTUBHOCTI MeMOpaHu OyJio MPOBEACHO
OCBITJICHHSI PO3YHMHY TPpH GIIBTPYBaHHI yepe3 QUIbTp «CHUHA cTpiuka». KamamyTHICTh po3dunHy
nicis GinsTpyBanns 3ausuaacs 3 50,0 no 0,0 mr/am’; koawoposicTs 3 90,0 10 22,0 rpaa. TTKIIIL.
Ilicns uworo posumH o6'emoM 10 aM® GineTpyBanm yepe3 3BOPOTHHOOCMOTHYHY MEMOpaHy
Filmtec tw-30-1812-50 [4]. MoaenbHuii po3unH OyB OJM3BKUI 3a CKIQJOM JIO IIAXTHOI BOJH 1
MaB Taki mokasuuku: K = 9,4 mr-exs/nm’, C (Ca’? ") = 2,9 mr-exs/mm®, C (Mg®") = 6,5 wmr-
exs/mv>, JT = 5,0 mr-exs/nm?, C (SO4%) = 570,0 mr/mv®, C (CI) = 106,0 mr/am’, pH = 8,5.
BuxopuctanHs 3BOPOTHROOCMOTHYHOI MeMOpaHu mnpu podouomy TucKy 0,3 MIla mo3Boise
e(eKTUBHO 3HECOJIUTH BOAY, 3HI)KYIOUH KOHIICHTPALliI0 CyIb(}aTiB, XJIOPHUIIB, 10HIB 3KOPCTKOCTI
10 3HaueHb meHme 0,8 mr-exs/mm’. CelneKTHBHICTh MO Cydb(aTax Ta iOHAX KOPCTKOCTI Oyna
JIOCUTh BHUCOKOW — 98-99%, mo xmopuaam Iieil MoKasHWK OyB Aemo HmkduM — 89-94%.
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KoHueHTpaTn, 110 yTBOPIOIOTHCS HpPU 3BOPOTHBOOCMOTHYHOMY OIPICHEHHI BOJIM, MOXHA
OYMIIATH 32 JOTIOMOTOI0 peareHTHUX METO/IIB ITPH BUKOPHCTAHHI aJTFOMiIHIHBMICHUX peareHTiB [5].

Takum umHOM, B poOOTI BCTAHOBJEHO, IO MOMEPEJHE OUMUINEHHS BOJIU HAa MEXAHIYHOMY
¢inmeTpi Mepen 6apoMeMOpaHHUM TIPOLECOM 1i OYMCTKH JJO3BOJISIE IMIJBHIUTH TPOTYKTUBHICTH
MeMOpaHH.

Jlitepatypa:
1. Honmuna JI.®. CrouHble BOJABI NPEANPUITUNA TOPHON MPOMBIIUIEHHOCTH M METOJbI UX
ounctku CrnpaBoyHoe mocobme. — JIHempomeTpoBck: MooAekHass HSKOJIOTHYECKas JIMra

[Ipunnenposss, 2000 . — 61 c.

2. AanpuanoB A. I1. HoBblil moaxo/1 kK co3Manuio Oe3peareHTHON U 0€CCTOYHON MeMOpaHHOM
TexHosoruu Bogonoarorosku / A. I'. Ilepsos, /1. B. Criutos // IluteeBas Boga. —2010. — Ne 4. —
C. 2-16.

3. Sulaiman Al-Obaidani. Potential of membrane distillation in seawater desalination:
Thermal efficiency, sensitivity study and cost estimation / Al-ObaidaniSulaiman, CurcioEfrem,
Macedonio Francesca, Di ProfioGianluca, Al-HinaiHilal, Drioli Enrico // J. Membr. Sci. — 2008.
—323, Ne 1. - C. 85-98.

4. Tpyc LM. BmnuB momepenIHbOr0 MEXaHIYHOTO [OOYMINEHHS BOJIW Ha €(EKTUBHICTH
3BOPOTHROOCMOTHYHOTO ompicHeHHs Boau / .M. Tpyc, M.Jl. T'omens, B.M. Pagoenunk //
Bicauk CxigTHOYKpaiHCBKOTO HalliOHAJILHOTO YHiBepcuTeTy iMeHi Bomoaumupa Jlansa. — 2013, —
Ne 9 (198) 4.2. — C. 197-202.

5. Gomelya N. D.. Water Purification of Sulfates by Liming when Adding Reagents
Containing Aluminum / N.D. Gomelya, I.LN. Trus, and Yu.V. Nosacheva // Journal of Water
Chemistry and Technology. — 2014. — Vol. 36, No. 2. — pp. 70-74.
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BILTUB TEMIIEPATYPH TA TMHAMIYHOTO PEXKUMY HA E®EKTUBHICTD d-
METAJIIB SIK THTIBITOPIB KOPO3Ii B JEMIHEPAJII30BAHHOMY
CEPEJIOBMIIII

IO. HocauvoBa, B. Bembep, M. Kocmuna, T. JleBuyk
Hayionanvnuii mexuiunuii ynieepcumem Yxpainu
«Kuiscokuti nonimexniunuii incmumym imeni leops Cikopcbko2oy
np. [lepemornu, 37, Kuis-56, 03056
e-mail: j.nosachova@gmail.com

VY TermioeHepreTHUHii raimy3i BaXJIMBO YHUKHYTH TOSBU HaKWUIly B KOTJIAaX i MiHIMi3yBaTH
BTpaTu Teria. MeMOpaHHI CHUCTEMHU JO3BOJISIIOTH 1€ 3POOWTH, KpPIM TOTO, BOHHM 3HUXKYIOTh
BUTPAaTH Ha BUPOOHMLITBO, TaK SK HE BUMAraloTh 3aCTOCYBAHHS BEJIMKOI KIJIBKOCTI XIMIYHUX
peareHTiB Ta TEXHOJOTIYHUX OTEpalliil, He 3aiiMaioTh Oararo riom. € e 6araro ramtysel, ae
JIOLTBHO 3aCTOCOBYBAaTH TEXHOJOTI0 3BOPOTHOTO ocMmocy. lle, Hampukiaa, Mertanypris,
ManImHOOYTyBaHHS, OTPICHEHHS MOPCHKOI BOJM, OYMINEHHS CTIYHHUX BOJ, CJIEKTPOHIKA Ta
6arato iHmux. Ilicns 3BOPOTHROTO OCMOCY mHepMiaT 3a3BHYall XapaKTEPH3Y€EThCS 3HIKCHUMU
sHaueHHs MU pH. Lle moB’s3aH0 3 BUIaneHHsIM ripokapOOHAT-10HIB, K1 32 paXyHOK YaCTKOBOTO
TiApoii3y HaZaTh BOAL JMYXKHY peakuito. KpiM TOro, OCKiJIbKM pO3YMHEHUH BYTJIEKUCIHHN Ta3,
HE BUAAISAETHCS OCMOTHYHOIO MEMOpPaHOI0, BiH TaKOX OOYMOBIIOE€ 3HIKEeHHS pH ouwmieHoi
Boau. Came ToMy, KOpO3iliHi IPOIECH B TAKMX CEPEIOBUINAX TOCUTH AKTHBHI.

Pe3ynbratu gocnipKkeHb M0 BUBHAUYCHHIO €(DEKTUBHOCTI TIEPEXITHUX METAJIIB SIK 1HT10yI0YnX
n00aBoK Juis 3HMKeHHS Kopo3sii Ct 20 B neMiHepani3oBaHHi BOI npuBeneHi B Tad. 1.
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Tadmuuss 1. BmumB koHumenTpaumii d-meraniB Ha koposiro cradi Cr-20 vy
JeMiHepaJizoBaHHii Boai B cratTuuHux ymMoBax (I) ta npu nepemimysansi (I1)
- 03a, Rpcp, kOm J Z, %
Turibirop nflr/zm?’ 1 1l 1 | 1 1 | 0
T=15°C
Xomnocta mpoba - 0,180 0,105 --- - - -
1 0,497 0,567 2,76 5,4 63,8 81,5
Zn** 2 0,599 0,716 3,33 6,82 69,9 85,3
5 0,635 1,082 3,53 10,3 71,7 90,3
1 0,089 0,139 0,49 1,32 -—- 24,2
Cr’* 2 0,183 0,262 1,02 2,49 1,9 59,8
5 0,199 0,576 1,11 5,49 9,9 81,8
T=30°C
Xomnocra mpoba - 0,097 0,052 --- --- --- ---
1 0,205 0,198 2,11 3,81 52,6 73,6
Zn* 2 0,302 0,243 3,11 4,67 67,8 78,6
5 0,547 0,516 5,64 9,92 82,3 89,9
1 0,083 0,156 0,85 3,00 - 66,7
Cr*® 2 0,088 0,163 0,91 3,13 - 68,1
5 0,173 0,310 1,78 5,96 43,8 83,2

3rigHO macWBamiiHOI TEOpii CTYMiHb 3aXUCTY BiJ KOpPO3ii MiJBUILYETHCS 3 ITiIBUIICHHSIM
BMICTY KHCHIO B PO3UHHI, TOMY Kpallli pe3yJbTaTH OTpUMaHi Mpy MepeMillyBaHHI CEPeIOBHILA.
[Ipu 3acTocyBaHHI 10HIB IIMHKY, B KOHIIEHTpaMisX Bif 1 10 5 Mr/am> npu 15 °C Boanocst nocsartTu
CTYIEHs 3aXUCTy BiJ Kopo3iii Ha piBHI 80 — 90 % mpu miABHMILEHHI TeMuepaTypH e(pekT AeIio
3HU3UBCS, alie Bce 11e OyB Ha piBHI 60 — 80 %.

Jlireparypa:

1. Shabliy T., Nosachova J., Radovenchik Y., Vember V. Study of effectiveness of heavy
metals ions as the inhibitors of steel corrosion. Eastern-European Journal of enterprise
technologies. 2017, No4/12(88). P. 10-17
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OIIIHKA E®GEKTUBHOCTI METO/IIB CTABMJIIBAIIMHOI OBPABKH IMAXTHOI
BOJIM ITPU BUITAPOBYBAHHI
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T. OBepuenko, O. IBanenko, C. @poJienkona, I. Tpemoyc
Hayionanonuu mexniunuu ynisepcumem Ykpainu
«Kuiscokuu nonimexniynuu incmumym imeni leops Cikopcvko2o»
npocn. [Iepemoru 37, Kuis, Ykpaina, 03056.
e-mail: nezvyskaya@i.ua

[Ipobrmema crabimizamii po3duHiB CynbdaTy KaJlbIil0 TOCTPO CTOITh HA TPOMHUCIOBUX Ta
eHepreTuuHuX mianpueMcTBax Jlonbacy. Ha BiaMiHy Bin OuIbIIOCTI perioHiB YKpaiHu, 1e Boaa
XapaKTEePU3YEThCS HU3BKOI MiHEpami3aliclo 3 KapOOHATHO-KAIBIIIEBOIO >KOPCTKICTIO, PIYKH
Honb6acy ta [Ipra3oB’s MaroTh BUCOKY MiHEpasli3allilo, 110 00yMOBJIEHO CKHJIAMH IIAXTHUX BOJ,
BIJIBEICHHSIM CTIYHUX BOJl 3 XIMIYHHMX, METaJIypriiHUX Ta 1HIIMX MiJMPUEMCTB, TPUPOTHUMU
docharamu [1].

Meroro poboTu OyJiI0 BHBUCHHS MPOIECIB HAKWUIIOYTBOPEHHS, BU3HAYEHHS €(PEKTUBHOCTI
peareHTiB a7 cTabinizanii BOAM B 3aJIEXKHOCTI BiJl yMOB ii BUKOPUCTaHHS, XapaKTEPUCTHK, TUITY
Ta 703U PEareHTIB.

[lopsim 13 BiZOMUMH 1HTIOITOpaMM HAKHIIOyTBOPEHHS Ta KOpO3ii MeTajiB Ha OCHOBI
dboconoBux kuciaor Ta mnomdocdariB OylI0 CHHTE30BAaHO HOBHUM BHUCOKOC(HEKTHBHUI
cyneonatuuii crabimizatop (MJCH), sxuit 3matHmii, sk 1 Ouibln Bigomi iHTIGITOPH,
YTBOPIOBAaTH TEPMOJMHAMIYHO CTiHKI O-4JICHHI IUKJIA Ta 3a0e3leuyBaTH BUCOKY CTAaOUIBHICTH
BOIM IIOA0 OCaAKOBiAKiIaneHb [2-3]. Lle akTyasbHO, OCKITBKM Ha CBOTOJHI TOJIOBHOIO
MEPENIKOIO0 Il IMPOKOTO 3aCTOCYBaHHsS 1HTIOITOPIB HAKUIIOYTBOPEHHS Ha OCHOBI
dochonaris € X BUCOKA BapTICTh Ta CKJIAHICTh METO/1B OTPUMAaHHSI.

Crmi BIAMITUTH, IO Ha CTAOUTHHICTH BOAU Ta €(PEKTUBHICTH 1HT10ITOPIB HAKUIIOYTBOPEHHS
3HAYHO BIUIMBAIOTH MPOILIECH BUMAPOBYBAaHHS BOJM. TOMY JUISl OIIIHKH €(DEeKTUBHOCTI PEareHTiB B
yMOBax OJM3bKHUX J0 YMOB BUKOPUCTAHHS BOJIU B 0OOPOTHUX CHUCTEMax, BOJIYy HarpiBaiu mpu 40
°C 10 nocArHeHHs 3HadeHb KoediuieHTy BumapoByBaHHsA Ks~1.5. Pe3ynbpratu HaBeneHi B
tabnumi 1

Tabanuns 1 3anexunicrs CE Bix Tunmy i 1031 peareHTy NpHu HarpiBaHHi BOAM 3 MIAXTH iM.
M. T'opbkoro (K=14,4 mr-exs/nm*) npu 40 °C npu BUNapoBaHHi

JHo3a, Koediuienr Kk, mr- Kz, mr- NXK, mr-
Pearent 3 BUIIAPOBYBAaHHA, 3 3 3 CE, %
MrI/ oM K. eKB/IM eKB/IM eKB/IM
— — 1,57 14,4 20,9 6,3 —
OEJJ®K 1 1,60 16,3 20,0 3,7 41,3
2 1,69 18,1 20,9 2,8 55,5
5 1,43 17,9 17,9 0,0 100,0
10 1,54 19,3 19,3 0,0 100,0
HTM®K 1 1,52 15,9 19,0 3,1 50,8
2 1,49 17,4 18,6 1,2 81,0
5 1,57 19,6 19,6 0,0 100,0
10 1,59 19,9 19,9 0,0 100,0
MJICH 1 1,49 17,4 18,6 1,2 81,0
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2 1,52 18,7 18,9 0,2 96,8
5 1,55 18,4 18,4 0,0 100,0
10 1,54 18,8 18,8 0,0 100,0

Sk BuAHO 3 TaONMIIl, B TAHOMY BHITaJIKy MOYKHA JJOCSITTH ITOBHOI CTa0IILHOCTI BOAM MPH 1031
inri6itopy MJACH 2 mr/nm®, $pocdoHOBHX KHCIOT —5 MI/AM’, a NpH BUKOPUCTAHHI CipdaHOi
KHCIJIOTH 1031 (POCPOHOBHUX KHCIOT MOKHA 3HUZUTH JI0 2 M/ oM.

Jlitepartypa:

1. TepnoBues B.E.,
bynusenbuuk.—1986.— 120 c.

2. Kuznetsov Yu Organic inhibitors of corrosion of metals/ Plenum Press. New York and
London.—1996.-P.225-246.

3. T'omens M., Kopna T.A., Makapeuko .M., Ulypubepko M.M., Tpyc .M. Cmoci6
OTpUMaHHS 1HT10ITOpa HAKUTIOYTBOPEHHS Ta KOPO3ii METaJliB y BOJIHOMY CEpPEIOBHII. YKpaiHa.
Ne 113546. 10.02.2017.

[Tyxaues B.M. Owumcrtka mnOpoOMBIIUIEHHBIX CcTOYHBIX BOA/K.
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BIOSORBENTS — PRODUCTS OF INNOVATIVE WASTE-FREE TECHNOLOGIES

B. Pasalskiy!, V. Halysh?3, N. Chykun!, O. Sevastyanova*®
! Kyiv national university of trade and economics
Kyoto str., 19, Kyiv, 02156, Ukraine
2 Igor Sikorsky Kyiv Polytechnic Institute,
Peremogy Avenu 37, Kyiv, 03056, Ukraine
3 O.0. Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine
General Naumov St.17, Kyiv, 03164, Ukraine
4 Department of Fiber and Polymer Technology, KTH Royal Institute of Technology
Teknikringen 56-58, SE-100 44 Stockholm, Sweden
3 Wallenberg Wood Science Center, KTH Royal Institute of Technology
Teknikringen 56-58, SE-100 44 Stockholm, Sweden
e-mail: v.galysh@gmail.com

The development of new sorption materials (biosorbents) based on the plant raw materials,
waste and by-products of agriculture and food industry is a promising direction for a number of
technological processes and ecology in general [1]. The application of such materials makes it
possible not only to obtain sorption materials, but also help solve the problem of solid waste
disposal, as well as the problem of environmental pollution with organic and inorganic toxicants.
Therefore, waste from food and agricultural industries can be turned into useful materials as a
result of the introduction of innovative technologies. Combination of mechanical (grinding) and
chemical treatment with application of various chemical reagents is the most promising way for
biosorbents preparation. Preparation of highly effective sorption materials requires pre-treatment
of the initial raw materials. To improve the sorption capacity of such materials, grinding and
more complicated technologies can be used. For example, for a shell of walnut, the waste
sugarcane the treatment of materials with acetic acid and hydrogen peroxide is quite effective [2,
3].

The chemical composition, structural and sorption properties of the initial and modified
materials was investigated. The presence of a large number of functional groups was established,
which contributes to sorption properties. The adsorption ability to methylene blue, which ranged
from 30 to 50 mg/g, depending on the nature of the material and treatment type. Sorption of ions
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of Fe** and Cu?" ranged from 13 to 45 mg/g. It was shown that the choice of the technology of
obtaining biosorbents on the basis of plant raw materials, waste and by-products of agriculture
and food industry depends on the nature, chemical composition of the raw material, as well as on
the nature of adsorbed substances.

Thus, the results obtained can be the basis for the development of wastewater treatment
technology from organic dyes and ions of heavy metals.

References:

1. Surovka D., Pertile E. Sorption of iron, manganese, and copper from aqueous solution
using orange peel: optimization, isothermic, kinetic, and thermodynamic studies. Polish Journal
of Environmental Studies. — 2017. — 26(2). — 795-800.

2. Halysh V., Sevastyanova O., Riazanova A.V. et al. Walnut shells as a potential low-cost
lignocellulosic sorbent for dyes and metal ions. Cellulose. — 2018. — Vol. 25, Ne 8. — P. 4729—
4742.

3. Halysh V., Morais de Carvalho D., Pasalskiy B.K. et al. Modification of sugarcane
biomass for efficient sorbents preparation. 15th European Workshop on Lignocellulosics and
Pulp, Aveiro, Portugal. — 2018. — P. 267-270.
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BIIJIMB BUOBYTKY HA®TU HA 3ABPYIHEHHS I'PYHTIB

FO.P. IloBapoga, 5S1.B. PanoBenuuk
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexniynuu incmumym imeni leops Cikopcvko2o»
np. Ilepemoru, 37, Kuis-56, 03056
e-mail: povarova97@gmail.com

HadToBumoOyTok — 11e ckIagHuii BUPOOHWYUH TIpoIIec, 0 BUMarae 0e3jid MPOMHUCIOBHX 1
TEXHOJOTIYHUX, (IHAHCOBUX 1 IHTENEKTyadbHUX pecypciB. B cydacHHX yMoOBax,
HaTOBHIOOYTOK — HAyKOBO-OOTPYHTOBaHWU TpolleC, M0 BUKOPHUCTOBYE PpE3YyJbTaTH
HAHOBIIMX HAYKOBUX JOCITIKEHb y c(epli BUTOTOBICHHS OOJIATHAHHS 1 BaXKKOI TEXHIKH,
reodizuku, TexHoJorii OypiHHsS. OCHOBHa YacTHMHA TMPOAYKIIi BHUKOPUCTOBYETHCS B
E€HEPreTUYHUX WUISX, Y 3B’S3Ky 3 YUM BOHA BIJHOCHTHCS [0 TPYIH Taly3ell E€HEepPreTHKU.
Yactuna nHadTH W HadTOmMpOmyKTIB #ae Ha HadTOXiMiuHYy TmepepoOky. Ha BimMiHy Bin
HaQTOBUAOOYTKY OCHOBHA YacTHHA TIOTYXHOCTeW IO mepepoOii HapTH 30cepe/pkeHa Y
NPOBIIHUAX MTPOMHUCIIOBO PO3BUHEHHX KpaiHaX.

Hadra € onHiero 3 HalOUIBIT BaXIIMBUX KOPUCHUX KOMAIMH. B mporieci nepepoOKu JIF0ICTBO
oTpuMye 3 HadTH OLIBINE ABOX THUCSY PI3HUX MPOAYKTIB, 11e: OCH3MH, Ta3, 01T, TOOyTOBa XiMis,
nenodaH, Marepian s CBiUOK, (hapba mnst kHUT 1 T.A. 3 HadTU BUPOOISAIOTH OIU3BKO THCSUI
PI3HOBHUIIB MACTUJIBHUX MaTepiaiiB, sSKi HEOOXigHI Uil crpaBHOI poOOTH (PaKTUYHO BCIX
MeXaHi13MiB, TOYMHAIOYH BiJl MiKCepa Ha HaIlliil KyXHi 1 3aKiHUyrouu noizaom [1].

HadToBa mpomMucioBiCTh HAJIGKUTH A0 HEOE3NMEUHUX rajdy3ei uepes cepilo3He 3a0pyIHEHHS
JOBKIJUISL, CIPUYHMHSIOYM HETaTUBHUN BIUIMB Ha BCi Horo kommnoHeHTH. lle oOymoBieHO
TOKCHYHICTIO BYTJICBOJHIB Ta 3HAYHUM PI3HOMAHITTSIM XIMIYHHX PEYOBHH, IO MOTPATUISIOTH B
HABKOJIUIIIHE CEPEIOBUIIEC NIPpU BUAOOYTKY Ta mepepoOui HadpTu. Llei BruiB Moxe BinOyBaTHCA
3a PaXyHOK BHKHU/IIB B aTMOC(epy MPOMUCIOBHUX Ta3iB, CKUJAAHHS B MIPUPOJIHI BOJTOWMHU CTIYHHX
BOJI, IO MICTSATh TOKCHYHI PEYOBMHHM, a TaKOX Yepe3 HarpoMa/pKeHHS OaraToTOHaKHUX
BIIXOMIB, SIKI CTAaHOBJATH 3HAYHY TMOTCHINIWHY HebOe3neky sl exocucteM. Hadrosi
CBEpP/UIOBMHM YacTO PO3TALIOBaHI HA CLIbCHKOTOCHOAAPCHKUX YTiAAAX. XIMIUHI CHOJYKH, SIKi
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HAJXOMAATh B IPYHT, HAKOMHUUYYIOTHCS 1 MPU3BOJAATH JIO MOCTYIMOBOI 3MiHU XiIMIUYHUX 1 (PI3UYHHX
BJIACTHBOCTEH TIPYHTY, TMOTIPIIYIOTh WOTO POMIOYICTh, BIUIMBAIOTh Ha OI10OPi3HOMAHITTS.
Oco6nuBicTIO HAQTOXIMIYHOTO 3a0pYyJHEHHS € YTBOPEHHS BYTJIEBOAHSAMU Ta MPOAYKTAMH iX
pO3Magy TOKCHYHHX CIIONYK, IO BIUIMBAIOTh, HAacaMIlepel, Ha CTaH POAIOYOCTI IPYHTIB 30HH
aepailii Ta mia3eMH1 BOJIH.

[pyHTH  BBaXalOThCs  3a0pyAHEHHMH  HA(TONPOAYKTAMM,  SAKIIO  KOHIIEHTpALis
Ha(TOMPOIYKTIB JOCATAE PIBHS, IPH AKOMY:

- MIOYMHAETHCS MPUTHIYCHHS a00 Jerpanalisi pOCIMHHOTO ITOKPUBY;

- Ta/1a€ MPOTYKTHUBHICTb CUTBCHKOTOCTIOIAPCHKUX 3E€METIb;

- IOPYIIY€ETHCS €KOJIOTIYHA PiIBHOBAra y rpyHTOBOMY O10I1€HO31;

- BiIOyBa€eThCsl BUMUBAHHS HATOMPOYKTIB 3 ITPYHTIB y Mi3eMHI a00 moBepxHEBi Bou [2].

besneunnM piBHeM 3a0pyAHEHHS IPYHTIB HA(PTOMPOIYKTAMHU PEKOMEHIYETHCS BBAKATH
piBeHb, TP SKOMY HE HACTa€ J>KOJHOTO 3 HEraTUBHUX HACIIJKIB, TEPEeTIYeHUX BHIIIE.
[NorpannsHus HAPTONPOAYKTIB Y BOJOHOCHI TOPU30HTH POOUTH HEMPUAATHUMH ISl TTOOYTOBO-
TrOCTIOJIAPCHKOTO CIIOKUBAHHS 3HAYHI 00’ €MU BOJIH.

3a0pyAHEeHHS JOBKULIA Ha(QTOIO Y CHOTOJHIIIHIX YMOBAX BIIHOCHUTHCS J0 HalaKTyaJIbHIIINX
€KOJIOT0-eKOHOMIYHMX TpoOsemM. HeratuBHuil BruMB HATOMPOAYKTIB HA IPYHTH, POCITUHHUN
IOKPUB, aTMOC(epHe MOBITPsl, TOBEPXHEBI Ta MiA3E€MHI BOJH, €KOCHCTEMH B LILJIOMY Ta 3/0POB’s
HACeJICHHS BIJ3HAYAIOTHCS HA BCIX CTaAIsIX OCBOEHHSA HA(PTOBUX POJOBHWIIN: BiJ OypiHHSA Ta
IPOMHMCIIOBOT MEpepoOKH 10 JKBiAamii oOJajHAaHHS Ta JAOCTABKH CHOXHBaudy. 3a0pyIHEHHH
TPYHT BpEIITI MOXKE CTaTH JDKEPEJIOM MOCTIHHOTO HAaIXOJKEHHsS Ha(TOBHUX BYTJIEBOIHIB 0
OpraHizMy JIOJUHU OaraTbma TPOQIYHUMU JIAHIIOTaMH, 110 30UIbIIY€ PU3MK BHHUKHEHHS Ta
pocTy 3axBoproBaHocTi HaceneHHs [3]. Came ToMy BKpail akTyaJbHUM Ta HEOOXITHUM €
po3poOKa Ta BIOPOBA/DKEHHS HOBUX IIIXOAIB Ta TEXHOJOTIH B HapTOBHIOOYBHIA Ta
HadTomepepoOHi TaTy3sX.

Jlireparypa:
1. B3aemonis eHepreTuku 1 HaBKOJIUIIHBOTO cepenoBuiia. Kanaes A.A., Konn B.3. 1980, 36

2. EdpextuBHa exonomika. [I.M. Pybanos, O.M. Mauenko, O.M. I'pamma, O.I. Marenko.
1996, 193 c.

3. JLM. Cunuepos. I'eorpacdis cBiToBoro po3Butky. Bumyck 1: 30ipHUK HayKOBHX mpailb /
ITix pen. K.M. Cunneposa. - M. Iactutyt reorpadii PAH, 2009. - 606 c.

VK 504.062.2

AHAEPOBHO-AEPOBHU METO/I OUYMIIIEHHSI CTIYHUX BOJI 3ABOIY IO
BHUPOBHUIITBY BE3AJIKOT'OJIbHUX HAIIOIB

O.M. Ilykano, M.IO. Kozap
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexniynuu incmumym im. leopsa Cikopcbko2o»
mp. [lepemorn 37, Kuis, 03056
e-mail: olgapukalo74@gmail.com

[IpoTsiroM ocCTaHHIX AECATHIITH BUPOOHHUIITBO OE3aJIKOTOJILHUX HAIlOiB HAOYJIO CTPIMKOTO
pO3BUTKY. 3i 30UIBIICHHSAM KUIBKOCTI MPOAYKIIi, BIAMOBIAHO 30iMbIIMIAacS 1 KUIBKICTb
YTBOPEHHX CTIYHUX BOj Ha mignmpuemcTBax. Ckiaa Ta oOCATH CTIYHMX BOJA B 3HAYHIN Mipi
3YMOBJICHO BHJIOM, & TAKOX CIIOCOOOM PO3JIMBY HAIOIB.
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CriyHi BoAM JaHOI MPOMMCIOBOCTI BIIHOCSTBHCS A0 KaTeropii BUCOKOKOHIIEHTPOBAHMX 1
MalOTh HECTAaOILIBHI 3a SIKICTIO 1 KUIBKICTIO TOKa3HWKH, YCEPEIHCHI 3HAYCHHS CKIIAAIOTh:
3aBHUCII peYOBHHU — 322 mr/mv>; BCKuosn — 700 mr/am®; XCK — 833 mr/nm; Ha(TOMPOTYKTH —
10 mr/am® [1]. MeToau i TEXHONOTii OYMINEHHS MOAIOHMX CTOKIB, IO 3aCTOCOBYIOTHCS HA
CBOTOJIHIIIHIN JIeHb, € HEIOCKOHANUMH, 1 B psAOl BHUMAJAKIB He 3a0e3MedyloTh HEOOXiITHUMN
CTYIiHb OYHIICHHS Ta yTHJII3AIiI0 BCIX TOOIYHUX MPOAYKTIB, IO YTBOPIOIOTHCS [2].

JlouinpHUM pIlIEHHAM Yy BHUpileHHI mpoOnemMu Oye MOoe€qHaHHS aepOOHHMX Ta aHaepOOHUX
METOJIIB OUYHWICHHs. JlaHa TEXHOJIOTIS OYMINEHHS Tepeadadac KOMITCHCAIII0 HEOMIKIB OJHI€ET
TEXHOJIOT1l mepeBaramMu iHIIOI. Tak, Il BUCOKOKOHIIEHTPOBAHUX CTIYHUX BOJ TEXHOJIOTIS
aHaepoOHOTO OYMILIEHHS 3HA4YHO e(eKTHBHIilla, HIDK aepoOHa, Xoya y OCTaHHBOI Kpalia
TEXHOJIOTIYHA CTaOUIBHICTh. J[7s aepoOHOI TEXHOJIOTII XapaKTepHUM € YTBOPEHHS OLIbIIOL
KIJIBKOCTI 610MacH, aHiXK MPU aHaepOOHOMY OUYHILEHHI, IPOTE CTYIIHB PO3KIaLy 3a0pyAHIOIOUNX
pedoBuH Hkuui. [Ipu anHaepoOHOMY METO/I OUYMINEHHS MOKHA OTPUMATH JOJATKOBY E€HEpriio
y BUIIIAAl Oiorasy, Toni sSIK Impu aepoOHOMY BapiaHTi moTpeba B eHeprii Oinblna, B 3B'A3KY 3
HEOOXITHICTIO 3a0€3MEeUYNTH KHCHEM MIKpOOPTaHi3MH MIJISTXOM IITYYHOI aepartii.

Takum yMHOM, KOMOIHYBaHHSI METOJIB a€pOOHOr0 Ta aHAEPOOHOTO OYMILEHHS CTIYHUX BOJ
JIO3BOJISIE JTOCSITHYTH HEOOXITHUX TOKAa3HUKIB HOPM CKHAY y TPUPOIHY BOJONMY OiIBII
e(eKTUBHO Ta EKOHOMIYHO BUTIJIHO, OCKLIbKM JaHa OloTexHojoris Oe3BigxomHa. Pazom 3
OUYMIIIEHOI0 BOJIOI0 OJICPXKYIOTh 3HAYHY KUIBKICTH 0Oiorady 3 BHCOKHM BMICTOM METaHy, a
nepepoOIeHn aKTUBHUI MyJl MOKHA BUKOPUCTOBYBATHU SIK 010JI0T14HY 0OABKY Y CLIbCBKOMY
TOCTIOJIAPCTRI.

Jlireparypa:

1. CrenoBa O.B. HaBuanbHuii mOCIOHMK 13 AuCHHIUTIHU «ParioHanbHE BHUKOPUCTAHHS
BOJHUX pecypciB» st 3100yBadiB BUIoi ocBiTé crenianbHocTed 101 «Exomoris» ta 183
«TexHomorii 3aXWCTy HAaBKOJWIIHHOTO CEPEOBHINA» OCBITHBOTO MEPHIOTO (OakKamaBpChHKOTO)
piBHs Bumoi ocBiTH ycix (opm HaBuanHs / O.B. Cremosa, .M. Ilapamienko. — IlonraBa:
ITontHTY, 2019. — 115 c.

2. YeboTtaeBa M.B. Ouuctabie coopyxernss BIOMAR® B nunayctpun HanuTkoB B Poccum //
OtpacneBoil HayuyHo mnpakthyeckud okypHan «I[lmBo wu Hamutkm» M.: Ilumesas
MPOMBIIUIEHHOCTh.- 2008.- No4 —c 44-45

VJIK 502.36

BILJIUB XIMIYHOT'O CKJIALY BYPOBOI'O IIIVIAMY HA MOTI'O TEPMIUHI
BJIACTHUBOCTI

H.I. PuxycoBa, JL.IL. lllykina, O.B. lllecTonanos
Hayionanvnuu mexuiunuu yHisepcumem « XapKiecoKuil NOIIMEXHIYHUN THCIMUMYymy,
ByJ. Kupnmiosa, 2, 61002 Xapkis, Ykpaina
e-mail: n_rykusova@ukr.net

Jlist eHepreTUYHOro 3abe3neueHHs] KpaiHW BYTJIEBOIHSMH OOCSTH iX BHUAOOYTKY MOBHHHI
30UTBITYBATHUCS, IO BIATIOBIAHMM YHHOM MO3HAYMTHCS M HA KUTBKOCTI BiaxoiB Oypinus[1]. Tak,
npu OypiHHI CBepUIOBUHH MHOMHOI0 3360 M KUIbKiCTh OypoBOro nuiamy ckiaaae 354,6 T, 1o €
HEraTUBHUM HaBaHTXXKCHHSIM Ha JOBKI/UI 1 MOTPeOy€e po3pOOKH 3aX0IiB 3 HOTO yTHITI3allii.

MaTtepiann XX MixkHapoaHOi HayKOBO-NPaKTUYHOI KOHbepeHLii
«Ekonoria. lloamHa. CycninbctBo», M. Knie, YKpaiHa, 2019 p.

74



B poGoti mpoaHanizoBaHO MOXIUBICTh yTWii3alii OypoBHX IIJIJaMiB B TEXHOJOTi{
OyziBenbHOI KepaMiKi Ha OCHOBI aHaITi3y IX XIMIYHOTO CKJIay 1 TEpMIYHUX BIACTUBOCTEH.

Ha nBox OypoBHX MaiilaHUMKaX Ta30HOCHUX AUITHOK [lonTaBcbkoi 001acTi, 110 3HAXOAATHCS
Ha BijcraHi Maibke 30 KM onHa Big oaHO1, OyIi0 B3sTO Mpodm OypoBHX mmiaMiB (maii mpoda Ne 1
1 mpo6a Ne 2) 1 mpoBefeHO iX XIMIYHMIN aHalli3 METOJOM PEHTIE€HIBCHKOI CHEKTPOCKOIIi (IHB.
puc.l).

Ca0+Mg0
11%

K20+Na20
6%

6% Sio2
7% Fe203+Ti02

7%

Al203
15%

AI203
16%

npoba 1 npoba 2
Puc.1. Ximiunwuii ckian npo0 OypoBHUX IIJIaMiB HA TPOKAPEHY PEUOBHHY

3rigHo 3 kiacudikariero, mo i BUKOPUCTOBYIOTH uist TnuHucTOoi cupoBunu (ACTY b B.2.7-
60-97), 3a XIMIYHIM CKJIaJIOM OOH/IBa IIAMH BiTHOCSITHCS JO HAIIBKUCIIOl CHPOBUHH 3 BUCOKUM
BMicTOM 3ab0apBmorounx okcuiiB (Fe2O3+TiO2). Bsarami mpobu Maio BiJIpi3HAIOTbCA 32
XIMIYHHM CKJIQJIOM, HE3BKAIOYN HA 3HAYHY BIJICTaHb MiXK CBEpJIOBHHAMM.

JudepenniiHo-TepMiuani aHaiiz mpo0 3 ix HarpiBanHsM g0 1100 °C mokaszaB 1 CXOXy
TEpMIYHY MOBEIIHKY NUIaMiB: BHpakeH1 exk3oTepMiuHi edextu Ha J|TA-kpuBiii 3a TemmnepaTyp
BuropsiaHs opraniku (~ 400 °C), eamorepMmiuni edexTu 3a Temmneparyp ~ 600 °C, 750-850 °C i
920 °C, sxi, HalIMOBIpHIIIe, BIAMOBITAIOTh MEPETBOPEHHIO [-KBapily, pO3KJaay TJIIMHHUCTOI
pedoBMHM 1 KapOoHaTiB. BigmiHHiICTE Npo0 mondrae B AMHAMILI mHepebiraHHi O3HAYEHUX
MPOIIECiB, 30KpeMa 3a TeMIepaTyp aucolriamii kapooHaris: mpoda Ne 2 BTpavae OiibIe MacH 1 3
OinpIroro mBHIKICTIO (5,8 % 31 mBuakictio 0,5 %/xB) npotu 3,5 % 31 mBuakictio 0,2 %/XB 1s
npobu Ne 1. Taka guHamika CBIIYUTH MPO OUIBINY KiTBKICTh KapOOHATHHX JTOMIIIOK y JAPYTid
npo0i, Ha IO TaKOXK BKa3zye 1 Oinpmuii BMicT CaO+MgO (pucynok). Komip kepamiuHux 3paskiB
Micysl BUNIATY MIATBEPAMB 1€ MPUITYIIEHHA. 3pa3ok mpoodu Ne 1 MaB HaCMYCHUIN TEPAKOTOBUH
KOJIip, 3pa3ok npoou Ne 2 — ripunyHMid, 110 00YMOBJIEHO BHCBITIIOIOYOIO J1i€10 KapOOHATIB.

Taxkum yuHOM, XIMIYHUHN CKJIaJ 1 TEPMIUHI XapaKTEPUCTHKHU JOCTIHKECHIUX OYpOBUX IUIAMIB,
no-mepiie, JaloTh MiJICTaBU BBAXATH MaikKe 1ICHTUYHOIO T'€OJIOTIYHY OYyJIOBY CBEpIUIOBUH 1
BKa3yIOTh Ha CXOXICTh BUKOPHUCTAHHUX TPH iX OypiHHI OypoBuX po3uuHiB. [lo-npyre, mpoaykTu
BUNIAJTy [IUIaMiB J03BOJIIIOTH PO3TJISAATH iX SIK OKpEMY CHPOBHHY JUIsl OTPUMAaHHS OyiBeNbHOI
KepaMiK{ TEMHUX 1 CBITJIIMX KOJBOPIB.

Jliteparypa:

1. PukycoBa H. I. Anani3 BBy 00’€KTiB HAPTOra30BUAOOYTKY Ha €KOJIOTIYHY Oe3meKy
[Tonrascekoi obmacti/H. 1. Puxycosa, O.B. Illecromanos, JI. I1. lykina//HaykoBuii >xypHaI
"Monoxauii Buenunii". —2019. — C. 15-24.
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YK 676.038.22

OIIHKA BIIVIMBY XIMIYHHUX JOITIOMIKHUX PEYOBHH CTYIIIHb
3ABPYJJHEHHS IMNIACITKOBUX BO/I

®@.1I1. Pynzei, P.I'.JIuuak, A.O.Mamkapa, A.A.OcTaneHko
Hayionanonuu mexniunuu ynisepcumem Ykpainu
«Kuiscokuu nonimexniynutl incmumym imeni leopsa Cikopcbko2o»
up. Ilepemoru, 37, Kuis-56, 03056
e-mail: alina-ostapenko@ukr.net

Y pe3ynpTari TOBTOPHOTO BHUKOPUCTAHHS MaKyJaTypH, SIK CHPOBHHH B IpoOIecax
BUPOOHHUIITBA MATiepy 1 KapTOHY, MOTIPIIYETHCS P BOKIUBUX (PI3UKO-MEXaHIYHUX MOKA3HHUKIB
BTOPHUHHOTO BOJIOKHA, IO MPU3BOIMTH O BTPATH MANEPOTBOPHUX BIIACTHBOCTEH AHOTO BHIY
BOJIOKHHCTUX HamiB(paOpukariB. BHUKOpHCTaHHS y TEXHOJOTIYHUX Tpolecax InepepoOKu
MaKyJaTypu XIMIYHUX JOMOMDKHHMX peuoBuH (XJIP) mo3Bossie HE TiMbKU CYTTEBO MiIBUIIUATH
e(eKTHUBHICTh BHUPOOHMIITBA KAPTOHHO-TANEPOBOI MPOAYKIIi, ane # 3HU3UTH CIOXHBAHHS
CBDXKOI Boju Ha | ToHHY mpoaykiii. OMHAK, BUKOPUCTAaHHA Ha mianpueMcTtBax X/[P Ha ocHOBI
KPOXMaJliB 4YacTO MPHU3BOAUTH JIO TOTIPIIEHHA SKOCTI OOOpOTHOI BOJAW, PO3BHUTKY
MIKpOOPTraHi3MiB y BOJi, CIM30YTBOPEHHIO, 01000pOCTaHHIO, KOPO3ii CIOPY 1 yCTaTKyBaHHS,
3HIKEHHS KOHIIEHTpALlli pO3YMHEHOr0 KUCHIO Y Boi [1].

Tomy BUCHHMH TIPOJOBKYETHCS TIONTYK HOBUX €(DEKTUBHUX XIMIYHUX JOMOMIXKHUX PEUOBHH,
cepel AKMX OCTaHHIM 4acOM aKTUBHO JOCIHIKYIOThCS aM(OTEpHI MmosliMepHi cMOJIH. AMQOTEpHI
nomiMepHi cmonu  (AIIC) oxepXkyroTh peakiiero TmomiMepu3anii aiaMiHomieTHIaMiHA 3
EMiXJIOPTiAPUHOM 3 HACTYIHOIO BiJITOHKOIO BOJIM ITiJl BAKYYMOM 3a Temreparypu Buiie Hix 200
°C [2]. Boun y HOpiBHAHHI 3 TPAAMLiHUMU XiMiYHMMH JOMOMIKHUMH PEYOBHHAMU MAIOTh
CYTTEBI IepeBaru 3a PaxyHOK HASBHOCTI OUIbII BHCOKOTO KaTiOHHOTO 3apsny. B rtabmumi 1
HaBeneHo BB AIIC Ha cTymiHb yTpUMaHHS BOJIOKHA Ha CiTii nanepopooHoi mamuau ([TPM)
B 3QJICXKHOCTI BiJ CTYNEHSI MJIMBA MaKyJIaTypHOi MacH MPU BUKOPHCTAaHHI MaKyJIaTypH Ipynu 2
(xox 2.01.00 razetm) 3rigHo 3 EN 643 «Paper and board - European list of standard grades of
paper and board for recyclingy.

Taoua. 1. Bnous Buay AIIC Ta IX BUTPAT Ha CTYNiHb YTPUMAHHS BOJIOKHA Ha cCiTui
PM

CrymiHb Bux ATIC Burparu AIIC, Maca yTpumaHoro CrymiHb

MJIMIBA MACH, KT/T BOJIOKHA T, 3 M yTPUMaHHS
OILIP BOJIOKHA, %

50 - 0 - 83,5

Luresin KS 2 63,3 89,5

4 136,8 91,3

10 142,7 94,4

Eka WS 325 2 83,2 90,0

4 151,8 91,7

10 152,7 91,8

Kymene 25X- 2 88,2 90,4

Cel 4 160 92,6

10 162,5 92,7

Fennostrength 2 97,2 91,1
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PA21 4 187.6 91.9

10 190,1 92.1

2 1032 92,1

y“bgggp“ 4 238.2 93.8
10 2452 94.0

- 0 - 82,8

2 1261 89,7

Luresin KS 4 213,7 91,4
10 215.,6 91.9

2 141,1 90.1

Eka WS 325 4 324.4 94,7
10 323.7 94,7

2 151,1 91,2

55 Kymeélel25X- 4 314.8 94.8
¢ 10 316.7 94.6

- . 2 186,1 90,2
em;f’ztzrfngt 4 328.7 94,7
10 3222 94,7

2 254.1 92.9

Y“";ggp% 4 336.5 95.0
10 337.6 952

; 0 ; 78.9

60 . 2 3253 93,7
Luresin KS 4 4433 96.0
10 450,3 96,2

2 357.3 93.8

Eka WS 325 4 4513 96,2
10 4543 96,3

Kymene 2 369.3 94,1
Yool 4 459.4 96,4

10 462.8 96.5

Fennostrength 2 391.3 04,7
A2l 4 4741 96.5

10 476,6 96,7

I 2 4283 95.6
o0 4 504,1 97.4

10 506,4 98,1

Sk BuaHO 13 Tabmuui 1, cTynine yrpuManHs BojokHa 3a Butpat AIIC Yastpapes 200 10 kr/t
- 95,6%. lle cBiguuth mpo Te, mo Makyiarypy rpynu 2 (xkox 2.01.00 razeru) MoxkHa
BUKOPHCTOBYBATH Y BUPOOHUIITBI Manepy Ta KapToHy. [loka3HHUK CTYMiHb yTPUMaHHS, IO CKJIaB
MakcuMaibHe 3HaueHHsS 98,1 % mae Ham 3MOry CTBEpKYBATH, 10 APIOHOBOJOKHUCTA (paKiis
BOJIOKHA HE IOTAaJia€ B IMiJICITKOBI BOJM 1 HE CTBOPIOE JOJATKOBE HABAHTAXCHHS Ha CHUCTEMY
BogoBukopuctanHs [IPM. Opnak migm wac Bubopy AIIC mma KOXHOTO KOHKPETHOTO
BUPOOHHUIITBA CJIi/I BpaXOBYBaTH 0araTo TEXHOJOTIUYHUX YMHHUKIB, 10 YMCIA SKUX BiAHOCITHCS
BHJI BOJIOKHUCTHX HamiBdaOpukari, Butpara AIIC B mporieci BUpOOHHUIITBA Tarnepy, CTyMiHb
BOJIOKOPUCTYBAHHS MiANPUEMCTBA 1 piBEHb HOT0 10HHOI 3a0pyTHEHOCTI.

Jlireparypa:
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1 Tomens H.JI. CuHmwkeHue o0ObeMa TBEpIBIX OTXOIOB Ha KapTOHHO-OyMaXKHBIX
npousBoactBax / H. JI. Tomens, A. C. Koamp, T. A. Ilabmuii // Coopauk Hayd. Crareid
OLIHTOU. Onecca. —2004. — C. 148 — 153.

2 Obokata T. Wet-strength development of cellulose sheets prepared with polyamideamine-
epichlorohydrin (PAE) resin by physical interactions / T. Obokata, A.Isogai // Nordic pulp and
paper research journal.-Vol. 24.-p.135-140

VIIK 502.36
NIJISIXW BOIPOBAI)KEHHSI TEXHOJIOI'TI « CARBON CAPTURE AND STORAGE»
B YKPAIHI
0O.l. CaBuun

Isano-Dpankiecokull HAYIOHATLHUL MEXHIYHULL YHIgepcumem Hagmu i 2azy
ByI. Kapnatceka, 15, M. IBano-®pankiBcbk, Ykpaina, 76019
e-mail: savchyn.oleh@gmail.com

TEC renepytotb 6:1136K0 36,9% yciei BupoOieHoi B YKpaiHi eeKTpOeHeprii, MpoTe K0AHA
BYT1UJIbHA €JIEKTPOCTAHLIIS HE Ma€ HaJIEKHOTO KOHTPOJIIO BUKHU/IIB B TOH 4ac, sIK iX pIBEHb
nepeuiye cranaaptia €C no 40 pazis [1]. 3a ouinkamu ekcrepTis, B 2035 porii 26 MinbiioHIB
TOH BYTUIIs OyJie BUTpAvYaTHCS 11T BUPOOHUIITBA ellekTpoeHeprii. Lle Ha momarok g0 17
MIJBHOHIB TOH BYTULIS, SIKi OyAyTh BUKOPHUCTOBYBATHCS B IPOMHCIIOBOCTI.

OCKUIbKM BYTUUISI Ma€ BHUCOKMM TOTEHIal, o0 OyTH TapaHTOM €HEprornocTadyaHHs
YkpaiHu, MH TPOMNOHYEMO 3BEpPHYTH YyBary Ha MOXJIMBICTh OCHAIICHHS BYTLIBHHX
€JICKTPOCTAHII TEXHOJIOTI€0, sSKa O JO3BOJIIIA, PAAWKAIBHO HE 3MEHINYIOUH IOTY)KHOCTEU
TEC, cytreBo ckoporutu Bukugu CO:2 B armocdepy HUIsxoM imMmoOumi3amii iloro B mapax
ripcbkux nopin. Hassa miei rexnomnorii — CCS (Carbon Capture and Storage).

VY Hamomy HayKOBOMY JOCIIPKEHHI MM NPOMOHYEMO TaKi CIIOCOOM YJOCKOHAJIEHHS €TalliB
TpancnopTtyBaHHs 1 30epiranus CO2, siKi JO3BOJATH CYTTE€BO CIPOCTHTH Ta NPHUILBUIILIUTH
3aMpoBaKEHHS BKAa3aHO1 TEXHOJIOTIi B YKpaiHi.

CO2 MOXHA TPaHCMIOPTYBATH B TPYOOMPOBOJAX 3 BYTJICIIEBOI CTaNi TOTO K 3arajJbHOTO THITY
1 crmenudikarlii, IO BUKOPUCTOBYIOTHCS I TPAHCIOPTYBaHHS MPUPOIHOTO Ta3y BHCOKOTO
TUCKY. XO0YEMO 3ayBa)KUTH, W10 4yepe3 YKpaiHy MpOJsArae BeJIMKa MEpexa ra3olnpoBOAy. Y
JeSKUX BUMAJKaX Il TPyOOIPOBOIM MOXKYTh OyTH mepenpu3HadeHi s TpancnopryBanus CO:z 3
METOI HOoro 30epiraHHs YW BHKOPUCTAHHS. YTHIII3Alisl CTapuUX Ta30MPOBOJIB camMe TaKUM
YUHOM MOKe 3HU3UTH BapTicTh CCS-mpoekTiB. OgHAK CIMOYaTKy HEOOXiMHO Oyae peTeNhbHO
OOCTEXKUTH KJIAllaHU Ta YIIUIbHIOBAYi, 00 MEPEKOHATHUCS Y 1X MOBHIM CYMICHOCTI 3 MPOLIECOM
tpancnoptyBanHs COa.

[Ticns tpancnoptyBanHs CO2 30epira€Tbcsi B MOPUCTUX T€OJOTTYHUX IJIACTAX, M0 3a3BUYAM
pO3TalmoByOThCA Ha ThauOuHI Olnbme 800 wMeTpiB Hmk4ye TOBepXHI 3emul. HaiOimbin
MPUIATHUMHE JUIS IIbOTO € BUYepIiaHi HaPTOBI Ta Ta30Bi POAOBHIIA, IIIAPH 3ANIATAHHS KaM STHOTO
Byriuia i comi. BBaxkaemo, mo mis YKpaiHu NEpCIeKTUBHUMH B I[bOMY IUIaHI MOXYTh OyTH
JluinpoBceko-JloHenbkuii Ta JIbBIBChbKO-BONMHCHKHI OaceiHu.

Bapro 3a3nauntu, mo migzemui cxoBuma raszy (IICI') ta 36epiranns CO2 maroTh OaraTto
MPAaBOBUX, TUIAHYBAJIBHHUX, TEXHIYHUX 1 OMEPATHBHHUX MOAIOHOCTEW. YKpaiHa Mae HalOumbry
emuicts IICI" B €Bpori, mo nopiBHioe npudnusHo 160% Bij 3aranbHOI €MHOCTI CXOBUIIL Tazy
Himeuunnu [2]. [ngyctpist IICI mpaittoe Bxke necaTuiniTTs B YKpaiHi, ToMy ii 10CBig Moxke OyTu
Oe3nocepeIHbO 3acTocoBanmit st 30epiranus COx.

Mu MOXKEeMO CTBEpIKYBaTH, ITI0 JKOJHA TEXHOJIOTiS MMOBHOIO MIpOI0 HE MOXKE JaTH BiIIOBIII
1010 3aro0iraHHs pyHHIBHUM 3MiHaM KJIiMaTy, MpoTe Ha JaHomy etami TexHojoris CCS — 1e
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HEOOXIMHUNA 1 €IUHUI TOTEHLIMHUNA KOMIIOHEHT JeKapOoHi3amii yKpalHChbKOI TerioBOl
CHEPTeTHKH.

Jlitepatypa:

1. Bellona Response to Energy Strategy of Ukraine 2035 [Enextponnuii pecypc]. — Pexxum
nocymy: https://bellona.org/publication/bellona-response-energy-strategy-ukraine-2035

2. VioBmoBaHHS Ta 30epiranHs Bymiento |[Enektponnuit pecypc]. — Pexum mocrymy:
https://bellona.org/publication/ukraine-ccs-ukrainian-perspectives-industry-energy-security

VYIK 666.297

PO3POBKA CKJIAJTY AHTOBY 3 IOJJABAHHSIM ®APMALEBTUYHHUX
BIIXOJIB 31 CKJIA

H.M. Camoiinenko. A.O. bapanosa
Hayionanvnuii mexuiunuii ynisepcumem «XapxigcbKuil nOJMexXHIYHUN IHCMUMym»
ByJa. Kupnmdosa, 2, Xapkis, 61002
e-mail: baranovaa647@gmail.com

®dapmaneBTHYHI Binxoau 31 ckia (PBC) HeraTUBHO BIUTMBAIOTH HA BC1 €JIEMEHTH JOBKULIA 1
noTpeOyIOTh €KOJIOTIYHO Oe3rmeuyHoro nmoo/keHHs. PazoM 3 tum, ®BC € miHHUMU CKISTHUMU
BIZIXO/IaMU, SIKI MOXYTh OyTH BHKOPHCTAaHUMH Y TPOMUCIOBOMY BHPOOHHITBI IlepcriekTHBHUM
HarnpsiMkoM yTtuiizaiii @BC € BupoOHUIITBO KepamMiuHOT TUIUTKH [1].

[Ipu BUrOTOBIIEHI KEpaMiYHHUX TJIa3ypOBAHUX IUTUTOK 3aCTOCOBYIOThCS aHToOU. SIK Bimomo,
BBEJICHHS CKJI00010 /10 CKJIaly aHr00y MPUBOAUTH 10 3HUKEHHS TeMIIepaTypH CIIKaHHS, 3HUXKYE
EHEPreTUYHI 3aTpaTH Ta EKOHOMUTh NIEPBUHHY CUPOBUHY.

Ckno0ii, AKui MOXe OyTH BUKOPUCTAHUW Il MIPUTOTYBaHHS aHTOOy, HE TOBHMHEH MaTH
CTOPOHHIX JOMIIIOK Ta 3a0pyaHeHb. 3 ypaxyBaHHsAM Iboro ®BC mpoiinum apoGneHHs Ta
OYMCTKY JJIsi TapaHTyBaHHS BHCOKOi SKOCTI aHro0iB. Y 1abopaTOpHHUX yMOBaxX amImyJu
NOMIIIATd Y METalleBy €MHICTh Ta po3jaBiroBaid. OnepkaHa CyMill aMmysl BiAJIUBUTUCH HA
CHUTI, a 3IMIIKH JIKAPChKOTO TMperapaTy YTBOPIOBAIM PO3YMH OpraHivHUX pedoBHH. [lami e
po3unH GUIBTpyBaIH, APiOHI YacTKM CKJIa 30uWpaiid Ta JOAaBalid JIO OCHOBHOTO CKIIAIy
noapiOHeHux amyJl. Tak, K pO34HH, 0 YTBOPUBCA, OyB MaJIOTOKCHYHUM, TO HOTO p0o30aBIIsiid
BO/I0I0 y cmiBBigHOIIEeHHS 1:100 Ta 3muBany y KaHami3aliio.

Jlo cxnagy aHro0y o0OB’SI3KOBO BBOJUTKCS CIICIIAIBHO MATOTOBJICHA O1/1a aHTOOHA GpUTa B
KibKocTi He MeHme HiK 30 mac. %. 3 MeToro 3MEHIICHHS i BUKOpUCTaHHS OyJIu MpPOBEACHI
JIOCJTIDKEHHS 3 BBEJICHHSAM Yy perentypHuid ckian auro6is ®BC. [IpurotosneHo ta A0CIiIKEHO
6 peuentiB aHro0iB 3 pi3HMMHU BapiaHTamu BBeaeHHs PBC (y mexax 22-35 mac. %), ¢putu
aHro6Hoi (y Mexax 12 — 28 mac. %) Ta pi3HOIO KUIbKICTIO ITMHU Mapku «Becko-IIpumay, micky
KBapIIOBOr0 CKIsHOro, kaojiHy mapku KH-83, rmunozemy mapku I' — 00, mupkoHieBOrO
koHueHTpaty mapku KII1-63 ta tpunomidocdara HaTpiro.

SIK onTHManbHMK 3a CKJIAJAOM NPUHHATHHA HAcTymHUM perent aHroOy (mac. %): ¢pira
anroOHa — 18,0, rmuaa mapku «Becko-ITpumay» — 13,0, rmuaoszem mapku I - 00 — 10,0, micok
kBapuoBuii — 8,0, kaonin KH - 83 — 11,0, uupkonieuii konnentpar mapku KIIT — 10,0, cknoGiit
®BC- 30,0, Tpunomnidocdar narpiro — 0,45.

Ha ocHOBI maHOro penenty METOJAOM MOKpPOTo TIOMeNy B JIa0OpaTOpHUX MIIMHAX
MPUTOTOBJICHUI aHTOOHUH NUTIKEP 3 HACTYIMHUMH TEXHOJIOTIYHUMH MapaMeTpaMu: IIUIbHICTh —
1,82 r/cm®, numunicTh — 35 cexkynn no ®opay. Takox Oyla HPUTOTOBJIEHA KJIACHYHA IIHXTA
Macd I BHPOOHHWIITBA TEXHIYHOTO Kepamorpadity. Ha maGoparopHomy mnpeci PH-25
BIZINPECOBYBAIUCH TUNIMTKUA po3MipoMm 110x55x8 mm. Ilicns iX BHCylIyBaHHSA 3a JOIIOMOTOIO

MaTepiann XX MixkHapoHOi HayKOBO-MPaKTUUYHOI KOHdepeHLii 79
«Ekonoria. lloamHa. Cycninbcteo». M. Kunis, YKpaiHa, 2019 p.

S
=
S
s
S
NS



Cexyiss No2

«Texnoexonozisiy

CHeliajgbHOI KIOBETH METOJIOM IOJMBH HaHECEHa NMPUrOTOBJIEHA aHroOHa cyminl. [lani miMTku
NPOMIUIM TEXHOJOTIYHWIA I[HKJ BHIAITY TPUBATICTIO 42 XBWJIMHMA Ha IPH MaKCHUMaJbHIH
Temnepatypi Bunany 1185 °C.

Bumnaneni mmrtkn BunpoOyBammuch Ha BigmosigHicte Bumor JICTY b B.2.7.-282:2011
«IInutku kepamiuni. TexHiuHi ymoBw». OfepxaHi pe3yJabTaTH IUIKOM BiANOBIAAI0Th TEXHIYHUM
MOKa3HUKAaM CTaHIAPTy.

Jliteparypa:
1. Camotinenko H. M., bapanosa A.O. ®apmanieBTHUHI BIIXOIH 31 CKJIa Ta iX pecypcHa Oa3a
B Ykpaini//Bicauk HTY «XIIl». —2017. — Ne23 (1245). — C.170-175.

VK 541.183

NEPEPOEBKA BIIXO/IIB BUPOBHUIITBA KABH Y BUCOKOIIOPUCTHI
COPBIIMHUA MATEPIAJ HLJIAXOM XIMIYHOI'O AKTUBYBAHHS
OPTOPOCP®OPHOIO KUCJIOTOIO

H.B. Cuu', A.L. Knynko?, B.O. OBcsinkina®
! Inemumym copbyii ma npobnem enooexonozii HAH Yxpainu,
ByJ. ['enepana Haymosa, 13, Kui 03164, Ykpaina;
e-mail: nataliya sych@ukr.net
’Hayionanohuti mexuiunuil ynieepcumem Ykpainu
«Kuiscokuu nonimexniynuu incmumym imeni leops Cikopcvko2o»
npocnekT [lepemoru, 37, Kuis 03056, Ykpaina;
e-mail: klunconi@gmail.com, ovs-vika@bigmir.net

OmauM 3 00'eKTIiB, IO TPHBEPTAE yBary sSK CHPOBHUHA JUIsl MEPEepoOKH Ta OTpUMaHHS
a/1cOpOCHTIB, € KABOBUH IIIJIaM, III0 YTBOPIOETHCS MIPH BUPOOHHUIITBI pO3UMHHOI KaBu. [lepepoOka
TaKOro0 BIIXOAYy 3 OJHOTO OOKy BHpimIye MpoOJeMy HOro yTHIIi3alli, 3 IHIIOTO — CIpPHIE
OTPUMAHHIO LIHHOTO MPOAYKTY - akTMBOBaHOro Byruuii [1,2]. IIpuBaGiauBuM € Takox Te, II0
npu poOOTI 3 KaBOBMM IIJIAMOM BHKJIIOYAIOTHCS TPYAOMICTKI TEXHOJIOTIYHI orepartii, sKi
TPaJUIIfHO BHMKOHYIOTbCS NIpU OTPUMaHHI COpOLIMHMX MaTepiamiB, - MOAPIOHEHHS 1
po3citoBaHHs. Po3Mip 4acTHHOK KaBOBOTO IuiaMy cTaHOBHTH 0,5-2,0 MM, IO € ONTHMaJIbHUM
JUISL PO3POOKH BYTLILIIA.

Meroro pobGotu OyJI0 BCTAaHOBJICHHS BIUIMBY KUIBKOCTI OpTOGOCHOPHOI KHUCIOTH Ha
PO3BHUTOK MOPUCTOI CTPYKTYPH BYTLIS MPH XIMIYHOMY aKTHBYBaHHI KaBOBOT'O LIIaMYy, a TAKOXK
OIliHKA COPOIIMHMX BIIACTUBOCTEH OTPUMAHOTO aKTUBOBAHOTO BYT1JIIA.

KaBoBuil nutam mpocouyBaBcsi opTodochOpHOI0 KHCIOTOI 10 KoedillieHTa MpPOCOYEHHS
(BaroBe criBBiAHOIIEHHS KHcaoTa/KaBoBuid aM) Xp = 0,50; 0,75 1 1,0. IIpocodeni 1 BucymeHi
3pa3ku HarpiBamu mpu temmepatypi 400, 450, 500 °C npotsrom 60 xB. OTprMaHe aKTHUBOBaHE
BYTUUIA TPOMHUBAIN JUCTHJIBOBAHOIO BOJIOI0 1O HEUTpaabHOI peakilii MPOMHBHUX BOX 1
BUCYIITYBaJIH.

BcTanoBneHo, 1m0 301IbIIEHHST TeMIEpaTypu 1 KoedillieHTa TPOCOYCHHS CTIPUSIE PO3BUTKY
NOPHUCTOI CTPYKTypH (IHMTOMOI IMOBEpPXHi, 00CATY COpPOLIMHUX MMOp) KIHIEBOI'O MPOAYKTY.
OnTuManbHOI0 TEMIEPAaTypor0 akTUBYyBaHHS € Temriepatypa 500 °C i koedimieHT mpocoYeHHs
Xp = 1,0. OgepxyBaHuii mpu IOMY BYTJICIIEBUN aaCOPOEHT € BUCOKOMOPHUCTUM BYTIJICIIEBHM
MaTepiaioM, 110 BOJIOJi€ BUCOKMMHU MOKa3HUKAaMU muTomoi nosepxHi o BET (1o 1250 m?/r) i
obcary copbuiitnux nop (1o 0,75 ¢M’/r), po3BMHEHMMH CyNepMiKpo- i Me3omopamu (IIMTOMA
nosepxHs Mesonop - 355 m?/r). Cop6uiiina aktuBHicT, 1o J2 mocsrae 150%, copOuiiiHa
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3/IaTHICTh MO MeTWUJIeHOBUM OnakuTHomy (MB) mpu BUKOpHCTaHHI PO3YMHY 3 KOHIEHTPALIEIO
1500 mr/n ctanoBuTh 120 MI/T.

[MpoBeneni momepeaHi JOCTIIKEHHS TO3BOJMIA 3pOOUTH BUCHOBOK IPO TEPCIEKTHBHICTD
NoJaNbII0l poOOTH B 00JIACTI MepepoOKH BiAXOiB KaBOBOTO BHPOOHHUIITBA B BHCOKOIOPHCTE
aKTHBOBAHE BYT1JLIA.

Jlitepatypa:

1. Namane A.,Mekarzia A.,Benrachedi K,Belhaneche-Bensemra N.,Hellal A. Determination
of the adsorption capacity of activated carbon made from coffee grounds by chemical activation
with ZnCl2 and H3PO4. Journal of Hazardous Materials 2005, 119 (1-3):189-194.DOI:
10.1016/j.jhazmat.2004.12.006

2. Cpu H.B.,Bonsnen B.I1., Tpopumenko C.1. Kosryn M.®., Lp16a H.H., Muposniok T.U.
[Tomyuenne wu omneHka 3(PGEKTUBHOCTH aAKTHBHBIX yIVIed ©3 KodeiHoro muiama.
DHEproTeXHOJIOTUU U pecypcocbepexenue, 2009, 3: 50-53.

VK 628.345.4:546.562

BUJIYHEHHAA IOHIB KYIIPYM (1I) 31 CTYHUX BO/J I'AJIbBAHIYHUX
BUPOBHUIITB KAJIIN PEPOLHIAHIZAOM I ®JIOKYJIAHTOM ZETAG 7547

O.M. Tepemenko, O.B. I'mymko
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuisecokuu nonimexniynutl incmumym im. leopa Cikopcbko2o»
up. Ilepemoru, 37, Kuis-56, 03056
e-mail: okter789@gmail.com

CTiuHI BOAM ENEKTPOXIMIYHMX BHUPOOHMIITB - OCHOBHE JDKEPENIO HAIXOKEHHS BaXKKHUX
MeTajiB y Bojoiimu. HaifGinb1nii iHTEpec BUKIMKAE OUUIEHHS CTIYHUX BOJ| BiJl HOHIB KYIIpyMy
(D).

31 BCHOT'O PiI3HOMAHITTS HASIBHUX CHOTO/IHI METO/IIB OYMCTKHU BOJH BiJ] HOHIB BaKKUX METAIIIB
MOTCHIIIHHO TPUJIATHAMH € TPAJMIIHI peareHTHI METOAHW;, BOHHU YyHIBEpCajbHI, MPOCTI B
eKCIuTyartarii i jgemeBi. Ane i METOOU HE 3aBXAM 3a0e3MedyIOoTh JOCATHEHHS OIYCTUMHUX
KoHIIeHTpalid WoHiB kynpymy (II). Bce me oOymoBiItoe HEOOXiMHICTh PO3POOKH 1 peaizarrii
HOBHX CYYaCHHMX TEXHOJIOTiH, IO JO03BOJIAIOTH 3a0€3MEYUTH BHCOKY €(EKTHUBHICTH MPOLECIB
ounienHs Bia ioHiB Cu (II), a TakoX MOXJIMBICTH CTBOPEHHS Ha iX OCHOBI KOMILJIEKCHHX
TEXHOJIOT1H 13 3aMKHYTUM ITUKJIOM BOJOCIOKUBaHHS.

OcTaHHIM 4YacOM TMOMITHO TOCHJIMBCSI 1HTEPEC M0 MOXIAHUX 3aJII30CHHEPOIUCTOI KUCIIOTH;
depormianign HaOyBalOTh IMIBHIKO 3pOCTAIOYOTr0 MPAKTUYHOTO 3HAYCHHA. Bimomo, 110
depomiaHign BaXXKKUX METAIIB MalOTh YK€ HU3bKY PO3YMHHICTH, TOMY OYyJIO 3allpOTIOHOBAHO
BUKOPHUCTATU KaJiil QeporiaHia sk ocapKyBad [UIsl BUAAJICHHS HOHIB Mifi 13 JOCIIIKYBaHHX
po3uuHiB [1].

Ockinbku kynpym (II) deporianiam MOXyTh YTBOPIOBAaTH CTiHMKi KOJOiHI CUCTEMH, MPOLIEC
BIJICTOIOBaHHS PO3UMHIB Oy/€ JOCUTH JOBIOTPHUBAIMM 1 TEXHOJIOTIYHO HE 3aBXKIM OMPABIaHUM,
TOMY SIK CAMOCTIMHMIA CTIOCIO OYMILEHHSI HOTr0 BUKOPUCTOBYBATH HEIOUIBHO. SIK MpaBHIIO IeH
METOJ TOETHYIOTh 3 MeToaoM Quiokymsmii. B maniit po0oTi mochimkyBanach €(EeKTHBHICTD
dnokynsHTy Zetag 7547.

Mertoro naHoi poOOTH € BUBUYECHHSI OCOOMBOCTEH OYMCTKH CTIYHMX BoJ Bia oniB mimi (II)
METOZOM OCa/KEHHS 3 BUKOPUCTAHHAM Kajiil (epoliiaiy i BOIOPO3UUHHOTO MOMIEICKTPOIITY
Zetag 7547.
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Jlns BHU3HAUEHHS ONTHMAIbHUX YMOB pEareHTHoi OOpOOKM CTIYHUX BOJ MPOBEACHI
nornepeaHi  JochipkeHHss BIMBY pH po3umHy Ha po3unHHICTH yTBOpeHUX Kynpym (II)
depormianaaiB. JlocaipkeHHsT MOKas3anu, mo ontuMaibHi 3HaueHHS pH ocamkenns Cu (II)
3HAXOATLCS B Mexkax 6,5+7.5.

Jns inTeHcudikamii peareHTHOI OYHMCTKH BOAM OyJIO 3ampONOHOBAHO MPOBOIUTH il
dnokymsmiitHy 00pobky. dmokynsHT Zetag — 7547 3abe3nedye JTOCUTh BUCOKHHA CTYIIHB
BUJANCHHsA (epoliaHioy Kalilo 3 BOAHMX pO3YMHIB TMPU BUKOPUCTAHHI IX B HHU3BKHX
KOHIICHTpAIlISX. 3 OTPUMAHUX JaHUX OyJIM BUOpaHI IEBHI CITIBBITHOMIECHHS KOHIICHTPAIlIN KaTil
depomianigy 1 GIOKYISHTY, K1 JOIUIBHO BHKOPHCTOBYBATH MJiIi OYMCTKHA BOJW Bia HOHIB
kynpym (I). ITicis BiACTOIOBaHHS B pO34MHI 3IMIIAE€THCS YaCTHHA TPYOOIUCTIEPCHUX TOMIIIOK.
Ix Bumamsum GiTBTpYBaHHSM, IO ITiIBUIIYBAJIO CTYIIHb OYUIICHHS 10 99 %.

TakuM YMHOM, Ha OCHOBI JOCIHIPKEHb MPOAHATI30BaHI MPOIECH YTBOPEHHS KOMIIJICKCIB
kyripym (II) depomianiaiB B 3amexxnocti Big pH cepemoBuia, BCTaHOBIEHI YMOBH PeareHTHOI
00poOKHM BOIM TPH BUKOPUCTAaHHI (prokymnsHTy Zetag 7547. Ilokazani HaiiOinbin edekTuBHI
crocoOu ynpaBIiHHS IporecoM (IOKYIISIIl. 3MEHIIIEHO 3aJTUIITIKOBUN 00’ €M TBEpIUX B1IXO/IIB.

Jliteparypa:
1. Tananaes U.B., Ceiidpep I'.b., Xapuronos I0.A. Xumus ¢eppounanunos — M.: Hayka,
1961. - 320 c.

YK 665.2:621.039

MAJOBIIXOJHA TEXHOJIOTISI JE3AKTUBALIT BOJH, IIIO MICTUTH
PAJIIOHYKJILIU LIE3110-137

O.M. Tepemenko
Hayionanvnuii mexuiunuii ynieepcumem Yxpainu
«Kuiscokuii nonimexniynuti incmumym im. leopsa Cikopcvkozo»
np. [lepemoru, 37, Kui-56, 03056
e-mail: okter789@gmail.com

Jlo TenepilHpOro Yacy 3aMIIal0ThCsl aKTyaJbHUMU MUTAHHS PO3POOKH Ta yIOCKOHAJIEHHS
METOMIB TEPEepPOOKH PIAKUX PaMIOaKTHBHUX BiIxoAiB. OTpuUMaTH pamioXIMIYHO YHUCTY BOIY
MOYKHa TIpY BUJAJICHHI 13 pO34MHIB cOIbOBOrO Oanacty i pamioizoromis [1]. Ile mutanus MoxHa
BUPIIIUTHU MOEAHAHHSAM METO/IIB 3B SI3yBaHHS PANIOHYKJIIB MAaKpPOMOJICKYJIIPHUM areéHTOM Ta
esiekTpoaoTartii.

VY naniit po60TI BUKOHAHO KOMIUIEKC JAOCIIKEHB, CIIPSIMOBAHUX Ha pO3pOOKYy €(hEeKTUBHOTO
METOJTy JI€3aKTHBAIlil MAaTOAKTUBHHUX PAJIOAKTHBHHUX PITKUX BIAXOJIB BiJl pagioi30TOMIB ME3it0-
137 3a gommoMororo nojiaMiHo(eppoIiaHiTHUX KOMILUIECKCIB.

BceraHoBneHO, 110 BHCOKOMOJEKYJISIPHI KaTiOHHI CIIONYKH, 3aBISKM 3HA4YHIM KUTBKOCTI
(GYHKIIIOHAILHUX TPy Y MaKpPOMOJEKYISIPHOMY JIAHII031, 3JaTHI aKTHMBHO B3a€EMOJIATH 3
MIOBEPXHEIO YaCTOK JTUCIEPCHOI (pa3u, B TOMY YHCIi 3 TYMYCOBUMH criofykamH, Oinkamu, [TAP,
MOJTIBIHIICYTb(OKUCIOTOIO, TOJIMETaKPHJIATOM HATPiF0 Ta IHIOIUMHA BOJAOPO3YMHHUMU
noJjiMepamHu, 0 MICTATh KUCIOTHI TPYIH, a TAKOXK 3 Kalil rekcaniaHodepaTtoM i yTBOPIOBaTH
OHi€BI crIONyKH [2-4]. B pe3ynbrari Takoi B3a€Mo/Iii BUHHKAIOTh HEPO3UYMHHI y BOJ1 KOMITJIEKCH,
K1 MOXKYTh COpOYBaTH 130TOIH 113110 1 TOCUTH JIETKO BUAAJSITUCS 3 BOJIH.

Jlnst mocmimkeHHs B AaHii poO6oTi Oynu Bukopuctani nometmwieHiMin, BITK-402, meranmna ta
nomiiariniHogopmanbaeriqauii noximep AP-1. ExciepuMeHTanbHO BCTAaHOBJICHO ONTHUMAJbHI
CITIBBITHOIIICHHSI PEareHTiB, Yac 1 YMOBH YTBOPEHHS KOMILJIEKCY.

Ocan BiIOKpEeMITIOBAIM METOIOM eNeKTPodIIoTaLii.
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[Toka3zaHo, 1110 TOCUTh BUCOKOIo CTymneHsi ouuiieHHs (99 %) BIaeTbcs JOCATTH HaBiTh NMPHU
HU3bKHMX KOHILEHTPAIlifX peareHTiB — 2+10 Mr/aM°, CKOpOTHTH 4ac OYMCTKH, CYTTEBO 3MEHIIUTH
BUTpPATH PEarcHTiB, 30UIBIIUTH 1HTEpBal 3HadeHb pH UIs BUKOPHCTAaHHS HpPOLECY OYUCTKH.
O06csr TBepaux BimxomiB ckiagae mpudan3Ho 0,1 % Big 00cATy BUXiIHOTO PO3YHHY.

BukopucroByroun JaHMi METOJ] BAAETbCS JOCATTM HE TUIBKM BHCOKOIO CTYIIEHS
JIe3aKTUBAIll BOJHM, aje 1 MPaKTHYHO MOBHICTIO BUAamuTH 3 po3umHiB [IAP 1 opraniuni
PEUOBHHHU.

Jliteparypa:

1. Kynbckuit JILA., CrpaxoB 3.b., BomommnoBa A.M. TexHOnOrus BOJOOYUCTKH Ha
ATOMHBIX YHEpPreTUYecKux ycranoBkax. — Kues: Hayk. Jlymka. — 1986. — 271 c.

2. Tomens M.J., Tepemenko O.M. BukopuctaHHs KOMIUIEKCIB KaTIOHHHX IIOJIIMEPIB 3
deporiaHiIoM KaJlifo MPU OYUCTKIN BOJYU Bij pamioi3oTomiB 1e3it0-137 MeTo1oM MHEBMAaTUYHOT
¢otanii// IlepcieKTUBHbIE HaNpaBlICHUs] Pa3BUTHUSA SKOJOTMH, SKOHOMHUKH, eHepreTtuku. CO.
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MICROSTRAINER IN TERTIARY WASTEWATER TREATMENT (POLISHING)
O. Tomin
Tallinn University of Technology
Ehitajate tee 5, 19086 Tallinn, Estonia
e-mail: tomin.oleksii@gmail.com

Depending on the oxidation rate of the biological treatment, the 50 to 80 % of the suspended
solids (SS) in the effluents of the biological treatment plants contain residual Biological Oxygen
Demand (BOD) matters and other floating solids. Modern standards for water treatment, due to
exacerbation of global environmental issues, required deep and high-efficient method of removal
of such matters, which would lead to reduction of SS and BOD concentration. One of such
methods can be the implementation of the tertiary treatment step into water treatment scheme by
way of microscreening process. [1]

Microscreening is a mechanical process of filtration through a thin screening fabric with very
small mesh orifices. The efficiency of the microscreening depends on water flow rate, previous
treatment and it is significantly influenced by the oxidation rate of the effluent.

Microstrainer is the cylindrical screen, made of stainless steel or plastics, attached to a
horizontally mounted rotating drum (Figure 1). The water to be treated passes from the inside to
the outside of the drum, water level inside the drum is fixed by the outlet weir and immerse
approximately 2/3 of the screen surface. The retained suspended matter creates a contacting film
cover on the inside of the immersed drum fabric and promotes the filtration of the suspended
solids that are finer than the mesh size. Nevertheless, biologically treated wastewater clogs the
rotating screening surface within a short time, therefore the continuous wash of the screen is
required. The mat of material, which collects on the inside of the drum, is washed away by high-
pressure jets of clean water or strained emuent. Washed materials are transported through an
inside drum pipe system to the secondary settling tank. To prevent biological fouling on the
fabric, a high-intensity ultra-violet lamp can be used. [2]
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j’/High pressure jet

Rotating drum filier

Collected
solids

Screening

Backwashing pump

Fig. 1. Operation scheme of microstrainer
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YAK 676.168
KAPTOH 3 HEAEPEBHUX BOJIOKOH

P.I. Yepronkina, I.0. Epmak
Hayionanvnuii mexuiunuii ynisepcumem Yxpainu
«Kuiscokuu nonimexniynuul incmumym im. leopsa Cikopcbko2o»
up. Ilepemoru, 37, Kuis-56, 03056
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30inbIeHHs 00CATIB BUPOOHUIITBA IMPOMHMCIIOBOI 1 CLIBCHKOTOCIIONAPCHKOI MPOAYKITii,
MiBUIICHHS 1i SIKOCTI Ta 30UTbIICHHS €(EeKTUBHOCTI BHPOOHHUIITBA BUMArae MOIMIICHHS
ynakoBKU. BuTpaTu Ha Tapy CyTT€BO BIUIMBAIOTh Ha IIHOYTBOPEHHS MPOIYKIi, JOCATAIOYH B
BapTocTi Jeskux ToBapiB 10 15% [1]. Tomy TexHiYHMI Mporpec B TaponakyBaJlbHIN CHpaBi
HEPO3PHUBHO TOB'I3aHUI 3 yce OLIBINI IMIMPOKUM 3aCTOCYBaHHSAM Tapu 3 KapTOHY 1 Tarepy, sika
BIJIPI3HSAETHCS MEHIIIOI0 BapTICTIO, JIETKICTIO, TIT1€HIYHICTIO, €CTETHYHICTIO Ta TOBTOPHOIO
nepepoOKoIo.

B cuiny 00’e¢kTHBHHX Ta Cy0’€KTHBHHX OOCTaBHMH, SIKI CKIJIAJUCS WIOA0 3a0e3MeYCHHS
MIIPUEMCTB TalTy31 CHPOBUHOIO € HarajabHa moTpeda y mepBUHHUX BOJIOKHAX. OIHUM 13 KEpe
iX OTpUMaHHA MOXYTb OYTH BIIXOIH OJIIHHUX KYJIBTYp Y BUIJIsAI CTeOEI pilaky, 3amacu sKux 3a
MacoBOr0 HOro BHpPOIIYBaHHS [OCTaTHI, 3 OIJIAQy Ha Te, 10 BOHM HE MAalOTh I1HIIOTO
NpakTUYHOTO 3actocyBaHHA [2,3]. OTpumanHs HamiBpaOpHKaTiB 3 OJHOPIYHUX POCIHH IS
BUPOOHMIITBA KApTOHY 3a MiHIMaJIbHUX BUTpPAT pPEAreHTIB Ha CHOTOJHINIHIA JeHb €
NPIOPUTETHUM PECYPCOOIIATHIM HAMIPSIMKOM.

3aBaaHHAM JaHOI po0OTH € OTPUMAHHS BOJIOKHHCTHX HamiB()aOpUKAaTIB JIy)KHUM CIIOCOOOM
13 CIYKH piMaKky 3 METOI0 BUKOPUCTAHHS 1X JJIs1 BUPOOHUIITBA KAPTOHY.

Pe3yabTaTu. Jleniraidikaiiito Ciuku pinaky IpoOBOININ 3 BHKOPUCTAHHSIM JIY)KHOTO PO3YHHY
3a BUTpaT akTuBHOrO JNyry 12% B ox. Na2O Big macu abc. CyX. CHPOBUHHM Ta JOJaBaHHSIM
karaiizatopa B KuibkocTi 0,05% ta 0,1% Big macu abc. cyX. BojlokHA. TeMiiepaTypHHid pekuM
3aCTOCOBYBAJIM 3 YPaxyBaHHSIM BapiHHSA OJHOPIYHUX POCIHH 32 MiHIMAJIbHOI TPUBAJIOCTI, TOOTO
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3 migiiomom temnepatypu Bif 110 °C nponosxk 30 xB 1 BapiHHAM 3a Temmneparypu 165°C 15xB.
J11s TOpiBHSIHHS IPOBOIWIIM BapiHHS JIMIIIE 32 KIHIIEBOI TeMIlepaTypu, TOOTO 6e3 MpocouyBaHHS.

B pesynbrari orpumano HamiBdaOpukatu 3 Buxoxom 68 — 80%, sKi MOXKHA
OXapaKTepHU3yBaTH SK IIEJI0JI032 BHCOKOTO BHXOJYy Ta HAIiBIEII0I03a. BUKOpUCTaHHS
KarajizaTopa NpPU3BOJAUTH A0 TMOKpAIIEHHS AeNirHidikaiii CUPOBHHH, IO CYHPOBOJIKYETHCS
3HIKCHHSM BUXOAY Ha 3-5%, 3 TOCWIJICEHHSM ITOKa3HUKIB MiHOCTI. Hampukiaz, 3acTocyBaHHS
IPOCOYYBaHHS CUPOBHMHU J03BOJIA€ MiABUIIUTH MOKa3HUK PO3PUBHOI JOBXKHHU Ha 20-22% Bin
2260 mo 3050M, BUKOpPUCTAaHHS KaTaiizaTopa B KiibkocTi 0,05% — MiABUIIATH el MOKa3HHUK Ha
30%, a Buxopuctanus 0,1% karamizatopa — Ha 37%. [loka3HHK OmoOpy NPOAABIIOBAHHIO
AQHAJIOT1YHO MIABHILYETHCS 10 25% 1 3HaxXoauThCs B Mexax 122 -165 klla, a omip po3aupaHHio —
Ha 13% B mexax 150-174 mH. Ilonepenne npocodyBaHHS CIYKH MPU3BOAUTH J0 PIBHOMIPHOCTI
NpOBAapIOBAaHHS, 10 CHpUSE TIOKpalleHHIO sKOcTi HamiBpaOpukatiB. Crocrepiraerbes
OJTHOYACHO TO3UTHUBHMH BIUIMB BHMKOPHCTaHHsS KaTaji3aTopa Ta MPOCOYYBaHHS CIYKM Ha
NOKAa3HUKK MilHOCTI. Taky 3aKOHOMIpPHICTh MOKHAa TOSICHUTH CTaOlii3alli€lo BYIJICBOIIB
CHPOBHHH, OCOOJIMBO TEHTO3aHIB, M0 TMOKpairye HaOyxaHHsS 1 (iOpUiAIiI0 BOJIOKOH Ta
IiIBUIIICHHS TAIIEPOTBOPHUX BIACTUBOCTEH.

OTtpumani HaniBpaOpHUKaTH 13 pillaky BUKOPUCTOBYBAJIHU Il BUTOTOBJIEHHS KapToHy 13 100%
BH® Tta y xommo3urii 3 MakyJiaTyporo, sika BiIHOCHUTBHCS O HE COPTOBAHOI, 0 CKIaay SKOi
BXOJSTh y PpiBHUX cHiBBiAHOmEHHAX Mapku MC-6b-3, MC-7b-2 ta MC-8b-3. IlinroroBky
HamiB(paOpHKaTIB Ta MaKyJIaTypd BEIH OKPEeMO 3 po3menmoBaHHaM ix 1o 40°ILIP. BomokuucTi
HariBpaOpHUKaTH PO3METIOBAIIA Yy TapsuIoOMy Ta Y XOJIOJHOMY BHTJISI OKPEMO J0 HEOOXiTHOTO
CTYIECHS MJIMBA Ta BUKOPHCTOBYBAJIH Ul IPUTOTYBAHHS KOMITO3UIIi] KApTOHY KOPOOKOBOTO.

BHroTOBIAIH 3pa3ky KapToHy Macoro 200 /Mm% OTpuMaHi pe3yibTaTH HaBeIeHo Ha puc. 1.

06 Bimomo, mo MIIHICTh KapTOHY 3aleKHTh
0 _— B1JI CTPYKTYPH BOJIOKOH, SIKI HOTO yTBOPIOIOTb,
IIIBHOCTI  IX  yKJIagaHHA,  XapakTepy
po3moauly B TOJOTHI 1  MIIHOCTI
M1KBOJIOKOHHHX 3B'SI3KIB. OTtpumani
1 HamiBpaOpHUKaTH 3a PI3HUX PEKUMIB BapiHHS
- XapaKTepU3yIOThCS BUCOKUM BMICTOM JIITHIHY,
) M0 Hamae IM HEOOXITHUX BIIACTUBOCTENR
0 KOPCTKOCTI Ta J03BOJIsi€ 3a0€3MEYUTH BUCOKI
MOKAa3HUKM KapTOHy. Jlemo HMXK4l 3HAYCHHS
KOPCTKOCTI ~ KapTOHY,  OTPUMAHOTO i3
HariBhaOpHUKaTiB oe3 MIPOCOYYBaHHS
YaCTKOBO TOSICHIOETHCS MEHILIOI0
IUTACTUYHICTIO BOJIOKOH 13-32 BHCOKOi iX
niraidikarii [4].

Jlemo BuIll 3HA4YeHHA OTPUMAHO JJIs
KapTOHY, B KOMIIO3HUIIIT SIKOTO
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D D . . 0e3 mpocouyyBaHHsI, 6€3 po3mentoBaHHs. Taky 3aKOHOMIPHICTH MOXHA

MOSICHUTH ~ KpalluM  HaOyXaHHSIM  CTIHOK

AQ; bes AQ; AQ =0,05 %; AQ =0.1% KIITHH 32 I'EIIBI/ILLICHI/IX };eMnepaTyp, 10

Pucynok 1. — TlokasHMKM MilHOCTI TPH3BOAUTH JIO JIETIIOrO  (QiOpPHUIIOBAHHS

KapToHy 3a pi3HO1 komno3wuiii BH® i3 pinaky, BOJOKOH  Ta  yTBOPEHHS  JI0JaTKOBUX
orpuMaHoro (a) xomogHuMm i (6) rapsuum MDKBOJOKOHHHUX 3B’SI3KIB.

PO3MEJTIOBAaHHSIM Ta MaKyJIaTypu
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BukopucranHs B KOMIO3MLII KapTOHY MakyJjaTypu AJIsi JIaHOTO MOKa3HHKa BIAIIPaEe poib
HATIOBHIOBaYa 0€3 CyTTEBOTO TUIMBY Ha ITiIBUIIICHHS KOPCTKOCTI.

OpieHTanis BOJIOKOH B MOJOTHI Ta X po3Mip B OUIbLIIHM Mipl BIUIMBAaIOTh HA MOKa3HUK ONOPY
nponasioBaHHiO[1] . 3 oxHi€i cTOpPOHM KOPOTKI BOJOKHAa OTPUMAaHMX HamiBpaOpHKaTiB i3
piMaKky 3alOBHIOIOTH MPOCTIP MIX JOBIIMMH BOJIOKHAMM MaKyJaTypu 3 OTPUMAHHIM 31IMKHYTO{
CTPYKTYpPH TOJIOTHA. 3 1HIIOI — JOCTaTHBO XKOPCTKi, HE JOCTaTHHO THYYKi Ta KOPOTKi BOJIOKHA
HamiB(paOpHKaTiB He 3a0€3MeUyI0Th BUCOKMX 3HAY€Hb ONOPY MPOJaB/IIOBaHHIO. BUkopucTanus B
KOMITO3HUIIiT MaKyJaTypu JO3BOJISIE NEIIO IMiJBUINUTH LEH MOKa3HUK, 32 PaXyHOK 30UIbIICHHS
KUIBKOCTI JOBI'OT'O BOJIOKHA.

[Toka3aHO NMOLITBHICTH BUKOPUCTAHHS BOJOKHUCTHX HamiB(aOpukaTiB 3 pimaky, sKi 3a
CBOIMHM MOKa3HUKAMH MIITHOCTI PHUIaTHI JJIs1 BAPOOHHUIITBA KAPTOHY KOPOOKOBOTO.
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MIKPOBOJOPOCTI IK CHPOBUHA BIJJTHOBJIIOBAHUX JI)KEPEJI EHEPTIIi

O. B. YopHomucwk
Hayionanvnuii mexuiunuii ynigepcumem Yxpainu
«Kuiscokuti nonimexniunuii incmumym imeni leops Cikopcbko2oy
np. [lepemoru, 37, Kuis-56, 03056
e-mail: vital97142@gmail.com

CaiToBa eHepreTMYHa Kpu3a Ta 30UIbIICHHS BHUKUAIB MApHUKOBUX Tra3iB MPU3BEIH [0
MOIIYKY aJbTEPHATHBHUX 1 €KOJOTIYHO YHCTUX BIJHOBIIOBAHUX JDKepen eHeprii. 3i
30UIBIICHHSM YHCENBHOCTI HACEJCHHS Ta pO3IIMPEHHS EKOHOMIKM Oyze 30UIblryBaTHCS
BUKOPUCTAHHS BUKOIMHOTO TayimBa. OCKUIBKK KpaiHW 301JIBIIYIOTh CBIMl BaJlOBUW BHYTPINTHIN
IOPOAYKT Ha JyIly HAcEJCHHs, BUKOPUCTAHHS BHKOITHOTO MajuBa CTPIMKO 3poctae. Kpim Toro,
BiOyBaeThcsl 30UIbIIeHHsT KoHIeHTpanli CO2 B atmocdepi. Lli ¢akTopu € pymiiHOIO CHIION
PO3BHUTKY BiJHOBIIOBAaHHX JKeped eHeprii. OcTaHHIM 4YacoM y CBITI HIMPOKO HPOBOJSATHCS
JOCJIIJDKEHHS Ta PO3POOKM TEXHOJIOTiH BHpPOOHMITBA OlomayMBa, JHKEPEIOM SKOTO €
MiKpPOBO/IOPOCTI.

HanzeuyaitHo mpuBabIMBOIO € TIEPCTICKTHBA BUPOIYBAaHHS MIKPOBOJAOPOCTEH SIK CHPOBUHU
JUIs BUPOOHUITBA OiomanuBa, OCKUIBKM JJS KyJbTHBYBAaHHS HE BUKOPHUCTOBYIOTHCS 3€MIIi
CITBCBKOTOCTIONIAPCHKOTO  MPU3HAYEHHS Ta TMIOKPAIIY€EThCS SKICTh TOBITPS 3a PaxXyHOK
nornmHaHHg ~ CO2, MO0 YTBOPIOETHCS B Ipoliecax CHAJIOBAHHS TPAAMLIHHUX EHEPrOHOCIIB.
OnHak, BUKOPUCTAHHS BOJIOPOCTEH SK CHPOBUHHM JIs OTPUMAaHHS OlomajvBa Ma€ 1 HEIOIIKH,
Taki SK CKJIAMHOIII Yy 3abe3meueHHI MacOOOMIHHUX TIPOIECIB, OCBITIICHHS (OTOpEaKTopa,
HEBEJIMKHUI pO3MIpP KJIITHH, 110 YCKIAIHIOE MTPOIIEC IXHBOTO BIJJOKPEMIICHHS BiJl KYJIbTYPaTbHOTO
cepesoBuINa Ta
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JIOCUTH BUCOKa cOo0IBapTICTh Mpoliecy. Bee 11e mpu3BoAUTh A0 MiABUIIEHOI BApTOCTI OlomanuBa 3
BOJIOPOCTEH 10 BiTHOMIECHHIO IO TPAIUIIMHUX JpKepen eneprii [1].

Jl5ig miaBUILIEHHST peHTa0eIbHOCTI BUPOOHUIITBA MOKJIMBO BUKOPHUCTAHHS 1HIIUX TMPOAYKTIB,
IO CHHTE3YIOTh MIKpPOBOJOpPOCTi. BOHM € TOTEHIIHHUM TPUPOJHUM JHKEPEIIOM BEIHKOi
KITBKOCTI  OIOJIOTIYHO aKTHMBHHUX PEYOBHH, SKi BHKOPHUCTOBYIOTHCS 3 J'IleBaJ'ILHOI-O qu
npoQUIAKTUIHOI0 METOI0 y (apManeBTHYHIN, KOCMETHUYHIN Ta BETEpPHHAPHINA MpakTHii. BoHn
Oarati Bitaminamu. Tak, Haslea ostrearia € nmxepenom Bitaminy E, Porphyridium cruentum
BUpOOIIsie BenuKi KitbkocTi BiTamiHiB E 1 C, Dunaliella salina — nponyuent BitraminiB A 1 E, B6,

B1, B2, B7. Pi3Hi Buaum mpoayKyrOTh Ol0aKTMBHI ITMEHTH, TakKi SK XJopodin,
(b11<061mnp0T61H1/1 ¢ikomianiH, QpikoepUTpHH, PITOCTEPUHHU, -KAPOTHH, JIFOTEIH 1 ACTAKCAHTHUH.
Microcystis  Aeruginosa € TPOAYIEHTOM TOKCHYHUX pEUOBMH — I[IaHOTOKCHHIB, SKi

3aCTOCOBYIOTHCS B Teparii myxJuH [2].

Takum 4yWHOM, iICHYIOYAa Ha CHOTOJIHI BHCOKA BapTICTh OlomaivBa 3 MiKpOBOJAOPOCTEH MOXKE
OyTH 3HI)KEHAa 3a paxyHOK TEXHOJOTIYHUX MPUHOMIB TMPOMHCIOBOTO KYyJIBTUBYBaHHS
MIKpPOBOJIOPOCTEH, 32 TOMOMOTOI0 SIKMX OJHOYACHO 3 010MacO0 MIKPOBOJOPOCTI MPOIYKYIOTh
IHIII KOPUCHI TMPOAYKTH s 3aJ0BOJICHHA moTped XapuoBiii Ta (QapmaneBTUUHIN
npoMuciioBocTel. [le Moxe BUPIIIUTH €KOHOMIYHI TIPOOIeMH Ta OOMEXKEHHsI, SIKi BUHUKAIOTh
npy BUpOOHUITBI OionanuBa, 11100 3po0UTH HOTo NPUAATHUMHE [T KOMepIliaii3aiii.

Jlitepatypa:
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B., Mayfield S.]. — Biofuels, 2010. — p. 763—784.

2. Khan MI The promising future of microalgae: current status, challenges, and optimization
of a sustainable and renewable industry for biofuels, feed, and other products / MI Khan, JH
Shin, JD Kim // Microbial cell factories. — 2018. — p.21.
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3ABPYTHEHHA I'PYHTIB TEOEKOCUCTEMMU TYJIBYNHCBKOI'O ITOJIII'OHY
TIIB TA IIEPCIIEKTUBMU IX PEMEITAIIII

A.C. IllooxoBa, B.I1. MuxaiijieHko
Kuiscokuti nayionanvnuu ynieepcumem imeni Tapaca lllesuenxa
mp. akan. ['mymkosa, 2a, Kuis, 03056
e-mail: nastya.sholokhova2@gmail.com

[Tonironn TBepaux modytoBux BiaxoaiB (TIIB) matoTs moTyXHUN JOBrOTpHUBAIUN BILUIMB
Ha JOBKULIS Ta 3M0poB’s miofel. Ha 3Banmimax, cnopymkeHuX 0e3 ApeHa)XHOI CUCTEeMH 1
BIIBOJY TPAH3UTHHUX BOJ, (pimbTpariiiHi Ta 37TMBOBI BOJM BUBUIBHSIOTHCS 3 TEPUTOPI MicCIs
CKJIaJyBaHHS BiIXOMIB 1 3a0pyIHIOIOTH IPYHTH, IPYHTOBI Ta MOBEPXHEBI BOJU TOKCUYHUMU
OpPTaHIYHMMHU Ta HEOpPraHiYHUMH croidykamMu. OcoOnuBy HEOE3NMeKy CTaHOBIATh BaXKKi
MeTall, Ki € OJHUM MPIOPUTETHUX 3a0PYTHUKIB 3€MEIIBHUX PECypCiB.

[pyHTH BifirparoTh BaXKIMBY pOIb Yy LUPKYIAIii BaXKKMX MeTaliB y JJOBKLLI i
BiI0OpaxaloTh piBEHb 0araTOpivHOr0 aHTPOIOIEHHOTO BIUIMBY Ha JOBKUIISA B miomy [1].
Ho Ttoro x, Oumemricte moisironiB TIIB B Ykpaini po3ramoBaHi MOOJIM3Yy MaJMX MICT Ha
3eMJIAX, JI€ TPAJUIiHHO BHPOIIYETHCSA CUIBCHKOTOCHOAApChka mponaykuis. Ilommpenus
BOJIOPO3UMHHUX  3a0pyaHEHh  OOYMOBIIOE  3HMKEHHS  SIKOCTI Ta  0e3IMeYHOCTi
CITBCHKOTOCTIONNAPCHKOT MPOAYKIii, 301blIye HeOe3meKH sl 3[0pPOB’S HACEICHHS, TOMY
ITpyHTH HaBKojo mojiroHiB TIIB moTpeOyioTh TpPUBAIOTO E€KOJOTIYHOTO OOCTEKECHHS
(MOHITOPHHTY).
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Metoro naHoi poOOTH € NOCHIIKEHHS CTaHy re0eKOCHUCTEMU TyIbYMHCHKOTO MOIITOHY
TIIB, piBHS 3a0pyAHEHOCTI TEPHUTOPii BAXKKUMU METaJaMH, IIIAXIB IX Mirpamii Ta pu3UKiB
st HaceneHHs. TynapuuHcbkuid moniroH TIIB OyB moOymoBanuii y 1990 poky i € THIOBUM
ykpaincbkuM moniroHom TIIB. B ocHOBI mosirony jexxatb BOJOHENPOHUKHI MTOPOIU, TOMY
BIUIMB TOJIITOHY Ha IPYHTOBI BOJMU MiHIMAaJIbHUH.

JUis BU3HAYEHHS KOHIICHTPAIl Ta 3aKOHOMIPHOCTEH PO3MOBCIO/IKEHHS B T€0CKOCHCTEMI
BKKUX METaliB, Kl HAAXOAWIH 3 (inbTpaniiinumu Bogamu TynpunHcbkoro noinirony TIIB,
Oynu BiniOpaHi mpoOu IPYHTIB O Pi3HHX MOpPax POKY, HABECHI Ta BOCceHU. Touyku BimbOopy
npoO oOupaau Ha OCHOBI MOMEPEAHHOTO aHAII3Y JIAHAMA(THO-TEOXIMIYHUX YMOB, pelbedy
Ta 0aceiHOBOI CTPYKTYypH TepHUTOpii. 3a pe3ylbTaTaMu PEHTTeH-(IyOpPECIEHTHOTO aHaji3y
npo0, BUSBJIEHI MIATOPOTOBi PiBHI 3a0pYy HEHHS CMOJIYKaMH IMHKY Ta TOYKOB1 3a0pyIHECHHS
CBUHLEM Y KinmbkocTsAxX Bix 3 mo 16 I'IK Ha mpumiiernux 10 MiBAEHHOTO CXWJIY IMOJITOHY
(meximpka METpiB).

MirpaiiifHa 30aTHICTh BaXKHUX METAIIB y MEXKax TI'€O0CKOCUCTEMHU IOJITOHY
JTOCTIDKYBATUCh 32 METOAMKOI [2]. Po3paxyHok OaiiB 3B’S3HOCTI B PI3HUX TIPYHTOBUX
BifMiHax Oa3yBaBCs Ha 3Ha4YeHHAX pH, rpaHyloMeTpHUYHOMY CKJaJi IPYHTIB Ta BMICTY
opraHiyHoi ckiagoBoi. OmnepkaHi pe3yiabTaTH CBig4aTh, IO TEpeBakKHA KUIBKICTh
BOJOPO3YMHHHUX CIIOJYK CBUHIIO NPU HAIXOPKEHHI B TIPYHT 3aKpIIUIIOIOTHCS Y HBOMY 1
MepexXoATh Y HEPO3UYMHHHUHN CTaH. 3 OrJIsAly Ha 0COOIMBOCTI penbedy (CE30HHUN CTPYMOK Ha
CXHJI1) HEPO3YMHHI CIOJYKU CBUHII0O MOXYTh MITPYBaTH 3 IUIOIIMHHUM 3MHBOM. Mirpamis
[IUHKY, HIKEJIO Ta KaJMII0 y BUTJISI1 BOJOPO3UMHHUX COJICH (areTartiB, XJIOPUIIB, CYJIb(aTiB)
B MeXax JOCIiDKyBaHOI TepuUTOpii yCKIIaJHEHa 1 MOXJIMBA JUIIE Ha HEBENHWKI BIiJICTaHI.
Mirpaiis nux crnojJyK MOXJIMBA TAaKOX y HEPOZUMHHOMY BUTJISI 3 TUIOLIMHHUM 3MHBOM.

JUis miBHUILEHHS €KOJOTiuHO1 6e3MmeyHoCTi TepuTopii mobnu3sy mnoiirony (xo 20 MeTpiB)
Ta JJIs1 OYUINECHHS TPYHTY BiJl CBHHIIO, PEKOMEHAYETHCA 3aCTOCYBaHHS (piTopeMemiamiitHux
3axoxiB. Lli TexHomorii € e(eKTUBHUMH, HEAOPOTMMM Ta HE BHUMAaralTh CIELiaJbHOTO
obmagHanHs. [IpaBwiIbHUNM BHOIP POCIMH-aKyMYJATOPIB 3alCKUTh Bil (I3UKO-XIMIYHUX
BJIACTUBOCTEH 3a0pyJHIOBAJILHUX CIOJYK Ta TMPUPOJHUX YMOB, SKI € CKIaJOBUMU
nanamadTHO-reoxiMiyHoro aHamizy [3]. OCHOBHUMH pOCIWHAMHU-TINEPAKyMYJISTHTaAMU
CBUHIIIO MOXYTh OyTH COHSILIHUK, KyKypy/3a, >KOBTSIHUIISI OBeYa, KOHIOIIMHA, BepOa J1030Ba,
MIISHUIS Ta T1PYHILA.

Jlirepartypa:

1. Manumesa JI.JI. I'eoximis nanamadtis: HaBu. mocionuk. — K.: JIuGigs, 2000. — 472 c.

2. Methodendokumentation «Bodenkunde»: Auswertungsmethoden zur Beurteilung der
Empfindlichkeit und Belastbarkeit von Bdden.//Geologisches Jahrbuch. Sonderhefte: Reihe
G — Heft SG 1- Ad-hoc- AGBoden. Volker Hennings. Herausgegeben von der Bundesanstalt
fiir Geowissenschaften und Rohstoffe und den Staatlichen Geologischen Diensten in der
Bundesrepublik Deutschland. — Verlag Schweizerbart, Stuttgart, 2000. p. 231

3. Valujeva K. Fitoremediacija izmantosanas iespejas Latvija / K. Valujeva, 1. Grinfelde,
I. Straupe. — Jelgava: Latvijas Lauksaimniecibas universitate,Meza un idens resursu
zinatniskaja laboratorija. — 2016. — p.118.
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PO3POBKA TA JOCJIZKEHHA IHI'TBITOPIB UIA 3AXUCTY )
BOAOIUPKYJIAHOIMHUX CUCTEM BIJ COJIEBIAKJIAAEHHSA TA KOPO3II

M.M. lllypubepxo, T.O. Illaoaii, I.E. benaros
Hayionanonuii mexuiunui ynisepcumem Yxpainu
«Kuiscokuu nonimexuiynuu incmumym im. leops Cikopcbko2o»
np. Ilepemornu, 37, Kuis, 03056
e-mail: mashashuryberko@gmail.com

Ha pirounx miampueMcTBax B mpoliecax MOJEpHi3allii CHCTEM BOJOKOPUCTYBaHHS, 30KpeMa,
CHUCTEM OXOJIO/PKCHHSI, JOCUTh YacTO MEePEeXOaTh Ha BUKOPUCTAHHS 1HT10ITOPIB KOPO3ii MeTaliB
Ta HAKUMOYTBOpeHHs. [Ipore, micis TpUBanoro mepiony eKCIUTyarallii JaHUX CHUCTEM IOBHOI
3aMiHU TPyOOIPOBOIIB Ta amapaTypu HE MPOBOAUTHCS. BHYTpIIIHI MOBEpPXHI TEMIO0OMIHHOTO
o0aHaHHA Ta TPYOOIPOBOIU BKPUTI MPOTYKTAMH HAKUTIOYTBOPEHHS Ta KOpo3ii [1], ki 3HaYHO
3HIDKYIOTh €()EKTHBHICTh TEIUIONEPEHOCY Ta MPAKTHYHO IMOBHICTIO HIBENIOIOTH €(PEKTUBHICTH
1HT101TOPIB KOPO3ii Ta cTabi/1i3aTOPiB HAKUIIOYTBOPEHHS.

Jlnst 3a0e3nedeHHs] HaJIe)KHOT €(EeKTUBHOCTI peareHTiB HeoOXxigHo abo 301IbIIyBaTH iX
KOHIIEHTpallii B JECATKU-COTHI pa3iB, ab0 NPOBOAWUTH MOIMEPEIHE OYHMIIEHHS BHYTPILIHIX
MOBEPXOHb TPYOOINpPOBOJIIB Ta TEIIOOOMIHHUKIB BiJ BiakmaaeHb. Ilepmuii BapiaHT €
HEJOIIBHUA SK 3 €KOJIOTIYHOi, TaK 1 3 €KOHOMIYHOI TOYKH 30py. B pasi Bmamoro migbopy
KOMITO3HIIIT JJISI OYHMIIEHHS TTOBEPXOHBb TPYOOMNPOBOIIB BiJl BIAKIAJACHD PE3yJIbTAT MOAAIBIIOTO
BUKOPUCTAHHS 1HT10ITOPIB € EKOHOMIYHO JOLIIBHUM Ta TPUBAIHM.

ToMy akTyaabHUMH € JOCTIHPKCHHS B 00JaCTl 3aXUCTy METaJeBUX KOHCTPYKIIN BiJl KOPO3ii
Ta HAKUIIOYTBEPEHHS. 30KpeMa, CTBOPEHHsI KOMIUIEKCHUX Ta HEeIOpOruX IHTi0ITOpiB KOpo3il Ta
OCQ/IKOBIKIIAJICHb, $KI € e(EeKTUBHUMHU B IIHMPOKOMY TEMIIEpaTypHOMY Jiama3oHl Ta
YHIBEpCAJIbHUMH IS PI3HUX BHJIIB METAJIIB Ta PI3HUX 32 XIMIYHUM CKJIAJIOM PO3UHHIB.

CamuM mpoCcTUM Ta JOCTYITHHM CIIOCOOOM BIJIHOBJIEHHS TOBEPXOHb TPYOOIPOBO/IIB,
TETIO0OMIHHUKIB, KOTJIIB € TPOMHUBAHHSA iX KHCIMMH pO3YrHaMu [2, 3].

[IpoTe BUKOpPUCTAHHS YUCTUX KUCIOT JJISI POMUBKHU TPYO Ma€ psiJi HEJOJIKIB. ABTOPH POOIT
[4, 5] migkpecno0Th HEOE3MEUHICTh BUKOPUCTAHHS HEOPraHIYHMX KHUCJIOT SK TPAaBMIIBHUX
po3unHiB. 30KpeMa, 3acTOCYBaHHS CipyaHOi KHCJIOTH [4] TPU3BOAUTH [0 YTBOPCHHS
HEPO34YMHHOIO Cyib(aTy Kajbllilo, a CONSHOI KUCIOTU [5] uepe3 MpHUCYTHICTh XJIOPUIIB — 0
M1IBUIIIEHHS arpeCUBHOCTI CEPEIOBHUIIIA.

B pesynbTari mpoBeEHUX EKCIEPUMEHTAIBHUX Ta PO3PaXyHKOBHUX JOCIIIKEHb 3pOOJICHO
OIIHKY KOPO31iHOI arpeCMBHOCTI KOMIO3HIII TPAaBIUJIBHUX PO3UYHHIB VISl OYUIICHHS METAJICBHX
MIOBEPXOHb MaCOMETPUYHUM METOJIOM Ta METOJOM Mojsipu3auiiiHoro onopy. Ilokaszano, mo Bci
KOMITO3HMIIii, CTBOPEHI Ha OCHOBI COJIsIHOI, cipuaHoi, (ochopHOi KHUCIOT B MPHUCYTHOCTI
ypOTpomiHy abo ypOTpoOIliHy 3 TioKapOaMigoM, MarTh OUIBIIY KOpPO3iiHY arpecHBHICTH, HIXK
BOJIOTIPOBiTHA BojAa. HallMeHIO KOpPO31iHOI arpecHBHICTIO CEpea PO3TIISHYTHX BapiaHTIB
XapakTepusyeTbess Kommosuiis P-29. MacoMeTpuyHH TOKa3HMK KOpO3il JaHOi KOMMO3MIi
cranoButh 0,106881 r/(M*Tox), TIMOMHHMI MOKAa3HUK Kopo3ii BigmosigHo — 0,118907 Mm/pik.
Cymim P-29, sxa crtBopeHa Ha OCHOBI OpTO(OCHOPHOI KHUCIOTH, 3aCTOCOBYETHCS B SIKOCTI
pearenTa it 3HATTS IIPOAYKTiB HAKUIIOYTBOPEHHS — KapOOHATIB Ta cy1bdaTiB Kaibiiro. oro
MOKA3HUK PYyHHYBaHHS XIMIYHOOCAJKeHOro Trirncy ckinagae He MeHme 90 %. Tomy mokHa
BBXaTH, MO Kommo3uiiss P-29 € edeKTUBHUM KOpO31MHOHEArpeCUBHUM pEarceHTOM st
OUMIICHHS 00JIaTHAHHS CUCTEM BOJIONIOCTAYaHHS BiJl COJICBIIKIAACHHS Ta KOPO3ii.

BcTraHoBiieHO  3a7€XHOCTI  PO3YMHHOCTI  TIiCYy B KHCIUX  CEpPEAOBHINAX,  SIKI
XapaKTepU3yIOThCSl PI3HUMHU XIMIYHUMM CKJIQJaMd Ta KOHLEHTpauismu. JloBeneHo, 1o
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«Texnoexonozisiy

PO3YMHHICTh KapOOHATY KalbIliio 1 Cynb(aTy KalbIil0 CYTTEBO BiIPi3HAIOTHCS. [Ipy BUXigHHX
KOHIEeHTpalisx opropochoproi kucioru 10—100 r/am3, po3unHHICTH KapOOHATY KaJbIliIO B 4,5
pasu Oinmplna, HDK PO3YMHHICTH cynb(ary Kanbliro. K0 MOpiBHIOBaTH €QEKTUBHICTh
PO3UMHEHHS TilCy PI3HUMH KHCJIOTaMH, TO HAWOUIBIIY PO3YMHHICTH MO CYyNb(haTy KajibIIifo
cepesl PO3IMIIHYTUX KHUCIIOT Ma€ coyisHa KucioTa. J[as ConMsHOi KUCIOTH 3 KOHIEHTpauiero 30
r/nM° maHuil ToKa3HUK ckinagae 24,5-24.9 r/nv’. B 6igpm KOHIIeHTpoBaHOMY po3umHi (10 %)
PO3YMHHICTE 3pocTae 10 36,2-36,7 r/mv’. Hes3pakaroun Ha MEHIIy PO3YMHHICTH Cyib(ary
Kaiblifo B ¢ochoroBux kuciorax (2,0-2,5 pasu) B TMOPIBHSHHI 3 COJITHOKO KHCIIOTOIO, iX
BUKOPUCTAHHS JIJIs BIIMUBAHHS 00JIaIHAHHS € TOIIJILHUM, TaK SIK JIJaHI CIIOTYKH € €(heKTHBHUMU
cTalini3aTopaMu HAKUIOYTBOPEHHs Ta iHri0iTopamu Koposii MeTanmy. ICHye meBHa Kopesiis
MDK 1HTEHCUBHICTIO (4aCOM) PO3YMHEHHS 1 CITIBBIJHOIICHHSIM KOMIIO3MILiS: CyJIb(aT KaJIbIifo:
npu 30UIbIIeHHI 00°€My TPaBHJIBHOTO PO3YMHY 332 YMOB OJHAKOBOI MacH CyJb(ary KasbLiio
CIIOCTEPIraeThCsl CKOPOUEHHS Yacy PO3UYMHEHHS OCTAaHHBOTO.

Jlitepartypa:

1. An overview of problems and solutions for components subjected to fireside of
boilers(Review) / Singh A., Sharma V., Mittal S., Pandey G., Mudgal D., Gupta P. //
International Journal of Industrial Chemistry. 2018. Vol. 9, Issue 1.

2. Mill scale corrosion and prevention in carbon steel heat exchanger / Sharma P., Roy H. //
High temperature materials and processes. 2015. Vol. 34, Issue 6. P. 571-576.

3. Corrosion inhibition of N80 steel simulated in an oil field acidification environment / Du
J., Guo J., Zhao L., Chen Y., Liu C., Meng X. // International Journal of Electrochemical
Science. 2018. Vol. 13, Issue 6, P. 5810-5823.

4. Corrosion inhibition of heat exchanger tubing material (titanium) in MSF desalination
plants in acid cleaning solution using aromatic nitro compounds / Deyab M. A. // Desalination.
2018. Vol. 439. P. 73-79.

5. Synthesis, surface properties and inhibition behavior of novel cationic gemini surfactant
for corrosion of carbon steel tubes in acidic solution / Hegazy M. A., Rashwan S. M., Kamel M.
M., El Kotb M. S. // Journal of Molecular Liquids. 2015. Vol. 211. P. 126-134.

VK 504.062.2

EOEKTUBHICTD 3ACTOCYBAHHA KOMHO?.I/IHIIZIHOF O KOAT'VJIAHTY JJIsA
OYMIINEHHA JHIITPOBCBKOI BOJAU

A.O. SAcunenpbknii, A.E.Kyaimenko
Hayionanvnuii mexuiunuii ynigepcumem Yxpainu
«Kuiscokuti nonimexniynuti incmumym im. leopsa Cikopcvkozo»
np. [lepemornu, 37, Kuis-56, 03056
e-mail: mcdinkiev@gmail.com

JIHITIPO € OCHOBHUM JDKEPETIOM BOJOIIOCTadYaHHs B YKpaiHi, OCKUIBKYU 3a0e31edye Boaok0 2/3
il TepuTopii Ta maitke 70 % Hacenenns. BoaHi pecypcu AHINMPOBCHKOTO OaceiHy cTaHOBIATH 80
% ycix BogHMX pecypciB kpainu. CydacHM aHTPONOIeHHUH THCK, IHTCHCHUBHE XIMIYHE,
OlosloriuHe Ta pajiamiifHe 3a0pyaHEHHs TPHU3BENH 10 JAerpanaiii exocuctemu JlHINpa,
MOTIPIIEHHST SKOCTI JHIMPOBCHKOI Boau. KpiM TOro, JHINPOBCHKA BOJA XapaKTEPH3Y€ETHCS
BJIACHUMH OCOOJIMBOCTSIMH, 3yMOBIICHUMH MTPUPOTHAMHU OPTaHIYHUMH CIIOJTyKaMH.
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[Ipote, Ha BiaMiHYy Bij 3apyODKHUX KpaiH, 3aCTOCYBaHHS 3aJi30BMICHHX KOAryJISIHTIB JIJIS
OUMIICHHS BOJIW B YKpaiHi HE 3HAWILIO MOMIMPEHHS BHACTIIOK HE3aJ0BUTLHUX PE3yJbTATIB 13
3HeOapBIIeHHs Bou JIHiNpa Ta IHIIUX PIYOK JTHIMPOBCHKOTO OAacEHHY.

HaBeneni Hacmigku JOCHIPKCHb 3 OYHUIICHHS JHIMPOBCHKOI BOJIM KOMIIO3HIIIHHUM
KOAryJsiHTOM, IO OTPUMAHUN 3 «YEPBOHOTO MUIAMy» BITYM3HSHUX TIIMHO3EMHUX 3aBOJIiB.
Busnauena migKoBHTa Ji€3aTHICTh IBOTO peareHTy. [IpoTe BCTaHOBIEHO, IO 3aCTOCYBaHHS
KOMIIO3UTHOTO KOAryJsSHTY B «YHUCTOMY» BUTIISIAI MPU3BOJIUTH O 3HAYHOTO 3POCTAHHS BMICTY
3aiza 'y BIACTOSHIA BOAI, SIK€ HE3aJOBUIRHO BHIANSAETHCS (GinbTpyBaHHSAM. Lleli Hemomik
YCYBA€ETHCS MPHU 3aCTOCYBaHHI HOBOT'O PEAreHTy B SIKOCTI JOOABKH JI0 TPAIUIIMHOTO KOATYJISTHTY
— cynbdaty amomiHito. Taka KOMMO3UIlIIHA CyMilll JO3BOJISIE YACTKOBO BUPIIIUTH OCHOBHY
npoOJIeMy OYMINCHHS JTHIMTPOBCHKOI BOAM, a CaMe€ BIWJIYYEHHS OPraHiYHMX JOMIIMIOK, IO
BH3HAYAIOTh il OKHCHIOBAHICTh. IIO3UTUBHMIA €(QEKT IOCHUIIOETHCA TMPU  HAJICKHOMY
3aCTOCYBaHHI OKHCHIOBadiB (XJOpYy, O30HYy), IO 3aCTOCOBYIOTbCS Ha JIHIMPOBCHKIN
BOJIONIPOBIIHIM cTaHIii M. Kuesa.

Kommo3uriiitnuii KoaryJIssHT i€ aHaJOTiYHO 1HIIMM 3aji30BMIIIYIOUYUM KoaryssiHTam. [lpu
fioro nmonmaBaHHI BigOyBaeThCsl OypXJIMBE YTBOPEHHS IJIACTIBINB, SIKI IIBHIKO OCAIKYIOTHCS.
Bincrosina Boma crae mpo3oporo Ta 3HebaprieHow. Kpim toro, KK mgo3Bossie 3HauHO 3HH3UTH
OKHCHIOBaHICTh BOJIM, YOTO BKpail BaXXKO JOCATHYTH Ha ICHYIOUMX BOJOOYHCHHUX CIIOpYAax
JAuBC M. Kuesa.

3 iHmoro 0OKy, HaBiTh MPHU KOATYJIOBaHHI B onmTUManbHOMY fiana3oHi 103 KK y BigcrosHii
BOJII KPUTHUYHO 3pOCTAE BMICT 3ajli3a, sSKE HE3aqOBIUILHO BHUAANAETbes (GiunbTpyBanHsM. [Ipu
3aCTOCYBaHHI CHJIBHMX OKHMCHIOBAYiB Ta YacTKa 3aii3a, 10 HE BUIIYYaeThCs (UIbTPYBaHHSIM,
YTBOPIOE CTIONYKH, 5Kl 301IBIIYIOTh KAJTaMyTHICTh 1 KOJIBOPOBICTH BOJIH.

Buxin 3 miei cutyarii BOawaerbcs y 3acrocyBanHi KK, sk mo0GaBKu 110 TpaauiliiiHOTO
aTrOMOBMiIytouoro koaryisuty. Yactka KK, sk koMrmoHeHTa Takoi KOMIO3HUIIMHOI CyMilln, He
mae mnepeBumryBatu (1/2-1/1) mo Bimnomenuto Fe203/A1203. Ilpu upomy MawTh OyTH
nepeadaveHi J01aTKOB1 3aX0I1 JUTsl TOCUIICHHS HAIHHOCTI BUJAJICHHS 3aJIUIIIKOBOTO 3ajli3a.

JlitepaTypa:

1. 3anonbckuit A.K. Ouunctka Bonabl koaryiaupoBanuem. — Kamenenllomonwsckmit: UYII
«Meno6ops1-2006», 2011. — 296 c.

2. Kynmumenko A.E., Ocranenko B.T., KpaBuenko T.b., KBacauna E.A., Ocranenko P.B.
CraTucThueckuid aHaiuu3 TOKa3aTeliel KadyecTBa JHENPOBCKOM BOJAbI W HalpaBJICHUS
PEKOHCTPYKIIMU BOJOOUYUCTHBIX COOPYKEHUU THEMPOBCKOM BOJOMPOBOAHOM cTaHiuu r. Kuesa
// Xumus 1 TexHojorus Bogsl. — 2011, — 33, Ne 2. — C. 204 — 222
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BUKJIAJJAHHS KYPCY «OCHOBHU IHTEJIEKTYAJIBHOI BJIACHOCTI»
SIK BA’KJIUBA CKJIAJIOBA EKOJIOTTYHOI IHZKEHEPHOI OCBITH

JI.E. benaToB
Hayionanonuii mexuiunui ynisepcumem Ykpainu
«Kuiscokuu nonimexniynui incmumym im. leops Cikopcbko2o»
np. [lepemoru, 37, Kuis-56, 03056
e-mail: kpi@benatov.kiev.ua

B xoHTekcTi mnpuegHaHHA YKpaiHM 10 bBoJOHCBKOrO mpolecy y TEXHIYHMX BHIIax
30UTBITYETHCS KUTBKICTD TOJWH, IO BUILISETHCS I JJaOOpaTOPHOI Ta CaMOCTIHHOT poOOTH, 110
MOKpAIlye YMOBH JUIsI HAYKOBOi Ta MPOEKTHO-KOHCTPYKTOPCHKOI AisIbHOCTI cTyaeHTiB [1]. ¥V
KIII im. Iropss Cikopchkoro Bke 3 2 KypCy CTYIEHTH-€KOJIOTH MalTh 3MOTY JOJIy4aTHCS 0
HAYKOBHX JIOCTI/DKEHbh Ha JOOpPOBUTRHUX 3acanax, ToOOTO 1o3a MeXaMH HaBYaJIBHOTO
HaBaHTa)XeHHA. BoJHOYac yHIBEpCHUTET Ja€ 3MOTY CTYJEHTaM-JIOCIiJHUKaM IepeTBOPIOBATU
CBOi HAayKOBI pO3pOOKM Ha CTapTamM 3a JOMNOMOTOI TaKMX MaWJaH4YHKiB, K, HAIPHUKIA,
koHkypc Sikorsky Challenge. IIpu 1mpomy, Ha Xamb, y CBOIX TOCHIDKEHHSAX, € TOMY YHCII
TUTUIOMHUX po0OTax Ta TWPOEKTaX, YUMaJI0 MOJIOAMX JOCHIHHUKIB HE 3aCTOCOBYIOTH
IHCTPYMEHTH NATEHTHOI'O TMOIIyKYy Ta HE NPUIUISIIOTh HAJEKHOI yBaru NHUTAHHAM 3aXHUCTY
00’€KTiB MpaBa IHTENEKTYaJIbHOI BIACHOCTI.

Croromni YkpaiHa aKTHBHO CIIpHUSi€ BUHAXIHHWIPKIM aKTHBHOCTI, aJKE HaIllOHAJIbHE
3aKOHOJABCTBO BCTAHOBJIIOE MiJIbIOBI YMOBH JUISI TATCHTYBAaHHS BUHAXOMAIB 1 KOPUCHUX MOJETEH
[2]. Takox y Mepexi 1HTEpPHET JIErKO 3HAWTH OE3KOIITOBHI IMOIIYKOBI MATEHTHI PEeCypcH, II0
JAI0Th 3MOTY JOCJITHUKAM BUBYATH IMOTEPEIHIN piBeHb TEXHIKM HE TUIBKHU JJIsl TATCHTYBaHHS
BJIACHUX PO3PO0OK, ajie, M0 BAXKJIUBO, 1 JUIA MIATOTOBKH JITEPATyPHUX OTJISAAIB 1 TIaHYBaHHS
EKCIepUMEHTIB. Y HamoMy YHiBepcuTeTi 3 cepennHu 90-x poKiB Ha cTapuimx Kypcax
BHUKJIQIa€Thes AuciuIuiiHa «OCHOBM 1HTENICKTYalIbHOI BJIACHOCTI». BBaxkaro 3a JoIiIbHE
HEepeHeCcT! II0 AMCUUIUIIHY NPUHAWMHI Ha TpeTid Kypc, 00 CTYIEHTH MOINIM e(PEeKTHBHO
3aCTOCOBYBATH 3/100yTi 3HAHHS IT1]1 YaC HANTMCAHHS 0aKaJIaBPChKUX 1 MariCTEPChKUX JAMCEPTAIlii,
a TAaKOX JJIs1 BUKOHAHHA KypCOBHX pOOIT 1 MpoekTiB. BomHouac HEOOXiTHO MPUALIUTH YyBary
MUTAaHHAM TiIBUIEHHS KBaliikaiii BHUKIaNa4yiB YHIBEPCUTETY 3 IMHTAHb 3aXHUCTy 00’ €KTIB
npaBa iHTEJIEKTYyalbHOI BIACHOCTI.

Jliteparypa:

1. Cropoxenko O.M. InTenektyanbHa BiacHicTh: HaBY. moci0. / O.M. Cropoxenko, O.b.
Himko — K. : ITnesaau, 2010. — 63 c.

2. bina xuwura. IHTenexkTyanbHa BIAcHICTH B iHHOBaliWHIN ekoHoMiui Ykpainu / I.O.
Anapoumyk, O.B. Jlem’sinenko, [.b. Xunses, JI.B. Caxaposa, B.I, ITonoxano, C.B. Tapan. — K:
[Tapnamentcrke Bua-Bo. 2008. — 448 c.
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Crparerist cTajnoro po3BUTKY y KOHTEKCTI €KOJIOTT9HOI Oe3reku

UDC 628.1:543.3-021.4:316.44:061.2(477)

INTEGRATED ASSESSMENT OF DRINKING WATER SUPPLY FROM LOCAL
SOURCES FOR SUSTAINABLE DEVELOPMENT OF SMALL COMMUNITIES IN
UKRAINE

L.V. Voitenko, A.K. Gats’, M.A. Svyatnii, G.V. Priyomska, S.I. Kosynska
National University of Life and Environmental Sciences of Ukraine
Geroiv Oborony st., 15, Kyiv-41, 03041
e-mail: larisa.nubip@gmail.com

Sustainable development of agrarian territories is limited by the state of human, economic,
and natural resources. If Ukraine positions itself as agricultural cluster of Europe, the appropriate
quality and quantity of soils, waters, air must be guarantee for agrarian producers. Defect is that
there is not the reliable information about water supply in rural territories. Mostly it is used the
local water sources — dug or bore wells, springs, small ponds. Wells are the most substantial
source of water, but contamination of underground water with nitrates NO3", ammonium NHa,
iron Fe, manganese Mn, fecal coli forms, extremely high total hardness are fixed all over the
rural territories. Extensive leakage into the underground water layers of pesticides residues is
may be the most dangerous pollution. Near 75 % of the drinking water samples taken from
private wells do not respond the EU standards. The poor drinking water quality causes water-
associated diseases (methemoglobinemia in infants and children, shigellosis, typhoid fever,
cholera, hepatitis A etc.) (AQUASTAT FAO report 2015). The high level of water pollution
prevents to use it without expensive purification for irrigation, fish farming, drinking of livestock
etc.

We present the intermediate results of long-term research having the aim to compile the
monitoring data about physical-chemical parameters f water quality in small communities all
over Ukrainian regions. These parameters include: (i) organoleptic properties (odor, taste,
turbidity); (ii) sanitary-chemical parameters of quality and safety (a pH, total Fe, total hardness,
alkalinity, Ca, Mg, Cu, Mn, SO4*, CI, total dissolved solids, residue chlorine, Zn (iii) inorganic
sanitary-toxic (NHs", Cd, NOs-, F); (iv) integrated parameter — permanganate index.

Traditionally in sanitary research water quality is assessed to compare of measured
parameters with standards established for different kinds of water usage. Our proposition is to
follow of mainstream direction in water quality assessment based on so-called Water Quality
Indexes (WQIs) [1]. We developed the integrated functional approach to WQIs based of (i)
purpose of water usage; (i1) Generalization of parameters having different nature, units of
measuring, toxicity, into one criterion expressed as Harrington’s desirability function [2].

According to requirements to water consumption kind, it was developed the scales of partial
desirability for drinking, irrigation, fish farming. The monitoring data of water quality in local
sources in a few regions of Ukraine were treated and the final result was expressed as 100-point
scale for the certain water consumption. For example, in a small village in the Poltava region we
found a well, the quality of water for drinking is estimated at 98%. Unfortunately, this is an
exception to the rule; the most of the sources (near 70 %) has 40-60% (badly and satisfactorily)
for drinking; 60-70% — for irrigation.

References:
1. Abbasi T., Abassi S.A. Water Quality Indices. — Elsevier, 2012. — 384 p.
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HABKOJIMIIHE CEPEJOBHUIIE I 310POB'SI HACEJIEHHA MJIMCHYAHCBK

I.€ /IBopHikoBa, C.A.Pe3Hik
Jlucuuancovruil depocasruil 2ipHUY0-iHOYCMPIanIbHUL KOLEOHNC
np. [lepemoru, 84,J/lucnuancek, Jlyranceka oomnacts, 93100
e-mail: rezniks470@gmail.com

3a KUIBKICTIO MPOMHUCIOBOTO 3a0pyIHEHHsS Ha JyIy HaceJleHHs YKpaiHa MOocifae OJHE 3
HepHIMx Micllb B €BpOIIi, 1 BU3HAYAE CEPEAHIO TPUBAIICTD KUTTS - 66 POKiB, TOAl K B SMoHii,
[Beiinapii, Icnanaii Ta CILIA - 75-79 pokiB. 15% teputopii Ykpainu € 30HOI0 €KOJOTTYHOTO
mixa. B Vkpaini ¢pynkuionye 1700 mkignmuBux BupoOHHUTB, 1000 3 HHMX, XiMiuHi, OCOOIUBO
€KOJIOT1YHO HeOe3meuHi. 3J0poB's 1 XBOpoOa JIFOANHY - MOX1HE HABKOJIUITHHOTO Ta COIIaIbHOTO
CepeoBUINa. 3I0pOB'Ss HE MOXHA PO3IIISAIATH SIK IOCh He3alekHe, aBTOHOMHe. JlromauHa -
YacTUHA MPUPOAU. ToMy 3MiHa HABKOJMIIHBOI MPUPOAM HE3MIHHO MPHU3BEAEC 1 10 3MIHH
3/10pPOB'Sl JIIOANHM.

310pOB'st JIOAMHU € OINOCEPEAKOBAHMN TMOKAa3HUK CTAHY HABKOJIMIIHBOIO CEpPEIOBUILA.
SIKICTh HABKOJIMIIIHBOTO CEPEJOBUINA B MeEKaxX HAIIOr0 pErioHy BH3HAYaIOTh HACTYIHI
€KOJIOT1uH1 ()aKTOpH, 110 BIUTMBAIOTH HA 3/I0POB'Sl JIFOIMHH:

- Teoi3uuHi, B MEpIIy uYepry KIIMaTH4YHI: MPUPOJHA 3AMHJICHICTh, CyXICTh HOBITpS, sKa
MOSICHIOETBCSI  TOJIOKCHHSIM ~ PETIOHY B 30HI  JIICOCTENY; KOJHMBAHHS  TEMIIEpaTyp
(cepenHbO000BI); HAMIPYKEHICTh COHSIYHOI pajiallii; it0 eIeKTPOMArHiTHUX Oyp;

- TEOXIMIYHI: HEJOJIK BMICTY HOAY Y BOJHUX JDKEpeax 1 3ami3a B IPYHTI; IPHUYPOUCHICTh 10
HACEJICHUX IMYHKTIB MiAMPUEMCTB, TMOB'I3aHUX 3 BUIOOYTKOM TBEPAMX KOMAIWH, HAasSBHICTIO
XIMIYHUX TATPUEMCTB;

- OloTWYHI: [is ajepreHiB, Ha 3J0POB'S IIOJWHU BIUIMBAIOTH MHPUPOTHO-KaTacTpodiuHi
NpoOIeCH 1 SBUINA: 3CYyBH, MOCYXW. JIJsl JIOJWHM HECTIPUATIUBO 3a0pyAHEHHS Oyab-sSKUU 3
CEPEIOBUIIL, 3 SIKIMH BiH CTUKAETHCS.

Ocob6nuBy yBary B ekoJjorii Micta JlucmyaHchbka HEOOXITHO MPUIIIUTH TIPHUYOJI00YBHUM
mignpueMcTBaM. [ipchki TiAMPUEMCTBA ICTOTHO 3a0pyIHIOITH artMmochepy (HampUKiIa,
BHUI00YTOK BYTiNNs CYNPOBOMKYEThCS BHUIIIEHHAM moHan 30 Mupa. M> Merady i monan 20
mapa.m® CO2).YTBOpEeHHS Ta30NUIOBHX BUJiIEHb BIACTUBO TAKOK IMOPOJHMM BigBamaM i
CKJIaJlaM KOpHCHUX KonaiuH. CaMo3aiiMaHHSI TIOPOJHUX BiJIBATiB BYTUIPHHX IIAXT MPU3BOJNUTH
110 BUKUAY B aTMochepy npotsrom no6m B cepeqabomy monan 10,8 xr CO, 6musbko 5-6 xkr SOz,
0,6 xr H2S i NOX, 3 1 M? moBepxHi.

B M. JlucuyaHChKy TOJNIMIICHHS SKOCTI HABKOJMIIHLOTO CEPEIOBUINA MPEACTABISE OIHY 3
HaWBAKJIMBIIINX 3aBJIaHb B 30€PEKEHHI 3I0pOB'st HaceneHHs. /[ Hamoro perioHy mpkepenamMu
3a0pyAHCHHS TOBITPSIHOTO CEPEIOBUIIA € MMPOMHUCIIOBICTh 1 KOMYHAJIBHE TOCIIOAapCTBO. JIIst M.
JlucnyaHCchka 1 HABKOJMITHBOT HOTO TepUTOPIi OUIBIIICTh 3a0pyAHIOBAYIB - XIMIYHI PEUOBHUHH,
AKi € MOOIYHMMHU NPOJYKTaMu ab0 BiAXoJaMH Bifl BUIAOOYTKY, mepepoOku abo BUKOPHUCTaHHS
CHPOBUHHUX PECYPCiB.

Oco0nrBO BENMKUI BIUIMB 3a0pyJHEHE TOBITPS Ma€ HA 37J0POB'Sl AITEH 1 MiUTITKIB, BariTHUX
JKIHOK, JIFOJIEH TTOXHMJIOTO BIKY 1 TUX, XTO CTPaKJa€ XPOHIYHUMH JICTCHEBUMH 3aXBOPIOBAHHSIMH.
JlaHi 1Ipo 3aXBOPIOBaHICTh B M JIMCHYaHCHKY HABEJICHI B TAOJIHII].

JlaHl 3aXBOPIOBAHOCTI KOPETIOIOTH 3 KOHIIEHTpAIi€l0 B arMmocdepi BYTIIBHOTO WY,
CBUHITIO, MUIII'SIKY, MapTaHIli0, CIPUUCTOTO razy. BcTaHOBIEHO, 0 ypa)XEHHS HEPBOBOT CHCTEMU
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BHUKJIMKAIOTh HEHUPOTOKCHYHI PEYOBHMHHU 1 BaXKKIi METaJIM; aHEMIIO - CIPUMCTHHA Ta3 1 TMPOIYKTH
po3majay JOMIIIOK, 1110 YTBOPIOIOTHCS MIPU 3TOPSIHHI Pi3HUX BUAIB najauBa. CeHcuOuti3yodoi aii
HAJAI0Th MWJ, MJIACTMAacH, CHHTETHYHI MHUIOYl 3acobu, maoOpua. ['ocTporo mpobieMoro ams
HAIIOTO MiICTa 3QJIMIIAEThCS HETaTHBHHUM BIUIUB Ha HABKOJWIIHE TPHPOJIHE CEPEIOBUINE
HAcCHiAKIB OaraTopiyHoi poOOTHM MO JKBijamii B KOPOTKHUW TEPMIH PSAAY BYTUIBHHX IaXT,
TSUTBHICTD SIKAX TIPUBEJa 0 HETATHMBHOTO BIUIMBY HA HABKOJIMIIHE TPHUPOJHE CEPEIOBUIIC HA
BEJIMKUX TEPUTOPISX, CKHUAAHHS HEOYHINEHUX MIAXTHUX BOJA Yy BOAHI OO'€KTH MHTHOTO
MPU3HAYCHHS.

Taou. 1. PiBHi 3axBoproBaHOCTI 10poc/ioro HacejieHHs B M. Jlucuuancebk (Ha 100 Tuc.
HaCeJICHHS)

HasBa 3axBoproBaHHs 2014 2015 2016 2017
1 | 3aranpHa 3aXBOPIOBAHICTH, 155486,6 | 153356,4 | 142236,6 141909,8
B T.4. MCAKI inderifini 12923 | 1227,1 1201,1 1572,0
3aXBOPIOBAHHSI
2 | HoBoyTBOpeHHs 3916,2 4003,3 4128,1 4370,5
3 | XBopobu ennokpunHoOi cuctemu | 38173 3728.8 3234.8 3379.9
4 | XBopoOu KpoBi 373,0 363,3 346,6 325,4
5 | Po3naagy cux1KyU Ta NOBEOIHKU 2695.3 26813 HeMae HEeMae
JAHUX JAHUX
6 | XBOpOOH HEPBOBOI CHCTEMH 2663,9 2643,8 1985,9 2311,7
7 | XBopobOu oyei 12959,7 12724.5 107879 94435
8 | XBopoOu Byxa 3130,9 3260,9 3214,8 3415,2
9 | XBopobOu cucTeMu KpoBoobiry 70426,9 70570,2 66355,5 68067,7
10 | XBopobOu opraHiB AMXaHHS 16052,5 15656,7 14417,3 15310,5
11 | XBopoOu opraHiB TpaBJeHHs 12255,3 13244,1 13393,3 13119,7
12 | XBopoOu miKipu 871,4 867,8 829,6 6479
13 | XBOPOOH KICTKOBO-M' 330801 91463 | 85722 6559,2 73474
CUCTEMHU
14 | XBopobu ceuoctaTeBoi cuctemu | 8244,6 7912.8 7942.6 8051,8
|5 | BariTHiCTk, mONOTH, 1642,8 | 1549,9 1295,7 1208,2
T CIISITIONIOTOBHH ITEePioT
16 | BUIXHICHHA BULHOPMH, 73,4 18,8 6.9 15,1
CTapicTh
17 | Bpomxeni anomatii 83,2 64,2 81,7 96,7
18 | TpaBmMH, OTpy€HHS 4841,3 4299,5 3828.4 3225,7

Sxi K crocoOW 3HWKCHHS BIUIMBY MiCTa Ha 3JI0POB'S JIOAWHH iCHYIOTh? barato B Womy
3I0POB'sl TOPOASTHUHA 3AJICKHUTh BiJl HHOTO camoro. HeoOxigHo Oinblne mepeOyBaTH Ha CBIKOMY
MOBITPI, YaCTIillle BUK/HKATH HA IPUPOLY, 3aMATHUCS CTIOPTOM, PETEIHHO CTEKHUTH 32 TITi€HOIO,
3aliMaTucs 3arapToByBaHHAM. Jly>ke Oarato 3ajaexXuTh BiJl JYIIEBHOTO CTaHY JIIOAUHU. SIKIIO BiH
3IaTHUU TPOIIATH, HE BCTYMAaTH B KOH(DIIIKTH, MIATPUMYBATH TapHUN HACTpiH, ¢inocopchku
CTAaBUTHUCS JIO PI3HOTO POJY HerapasiiB - 3HaYHA YaCTHHA HETaTUBHOTO BIUIMBY MicTa OyJie He
TaK MO3HA4YaTHCs Ha oro 340poB'i.

Jlitepatypa:
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IKOJIOI'N3AIIUA OBPA3OBATEJIBHOI'O ITPOIECCA

A. B. 3axaposa, A. A. llla6an
benopycckuii 2ocyoapcmeennviii ynusepcumem
Jlenwnrpanckas, 14, r. Munck, Peciy6nuka bemapycs, 220006
e-mail: sashking7@mail.ru

YcToliunBOoe pa3BUTHE COBPEMEHHOTO OOINECTBAa SBISIETCS AKTyaJIbHBIM  BOIIPOCOM.
VYcToiiunBoe pa3BUTHE BO3MOXHO TOJIBKO B COIJVIACOBAHMM C COCTOSIHUEM U Pa3BUTHEM
OKpYXKaromien cpeapl, npupo sl [Ipu 3ToM 00IIECTBO U MPUPOAA TOJDKHBI pACCMATPUBATHCS KaK
eMHasl 1IeJIOCTHAs CUCTEeMA.

OdeHp 4YacTO HEOOJAyMaHHOE BHEAPEHHE YEIOBEKAa B OKPYKAIIIYI0 Cpely MPHUBOIUT K
TSDKENIBIM IS Hee IOCIEICTBUSAM. TeXHOreHHble aBapuM M KaTacTpodbl KpailHe HeraTHBHO
BIUSIOT Ha pa3nudyHble (OpMBI JKU3HH HAIIeW TUIAHEThI, PE3KO YBEIWYHBAIOT YPOBEHBb
3arpsiI3HEHHOCTH OKPY’Kalolllel cpenbl, BBIHYXAAIOT pa3padaThiBaTh M BOIUIOIIATH B KHU3Hb
BCEBO3MOXKHBIE METOJMKHN YCTPAHCHHS STUX HETaTUBHBIX MTOCIICCTBUH.

Pemenrie MHOTHX 9KOJOTMYECKHX MPOOJIEM COBPEMEHHOCTH BO MHOTOM 3aBHCHUT OT YMEHHUS
CIEIHMAIIICTOB CaMBIX pPa3HBIX Mpodeccuii HaXOMUTh CIOCOOBI JTOCTHKEHHUS SKOJIOTHYECKOU
0€30MMacHOCTH, ONITUMAJIbHBIC PEHICHHsI IPU OpTaHU3aLUH IPUPOJAONOIB30BaHUs, U3MEHSS CBOE
noTpeOuTeNnhCKOe OTHOIIeHHEe K mpupoxe. Jias storo Heobxomumo (opmupoBaTh Yy
MOJIPACTAIOIIErO MMOKOJIEHUSI SKOJIOTMYECKUN CTUIIb MBIIUIEHUS U SKOJIOTM3UPOBATh MOBEICHUS
YelioBeKka BO Bcex cdepax ero xkusHenesTenbHocTd. CyTh JaHHOW paboTel — GopMUpOBaHUE
9KOJIOTHYECKOT0 MBIIUICHUS. Yy MIKOJbHUKOB, OOYyYalolIUXCs, CTYJEHTOB IyT€M BHEIPEHUs
OKOJIOTUYECKUX IICHHOCTEH, COBPEMEHHBIX TMOAXOJ0B W HACH B coAepkaHHe Y4YeOHBIX
IporpaMM, MOTHBALMsI B TMPOBEIEHUU HAYYHO-HCCIIENIOBATENIbCKUX PabOT B IKOJIOTMYECKOM
HarpasieHuu. [1]

HoBuzHa paHHOM paboOThl 3aKiIIOYaeTcs B OKOJOTH3ALMK TOAPACTAIOIIEro MOKOJICHHUS,
KOTOpasi MoJIpa3yMeBaeT paclpoCTpaHEHHE, MPOIAraHIy B3TJISA0B, CBI3aHHBIX C COXPAHEHHUEM
*KuBOM cpenpl. [Ipu 3TOM BakKHO MOHUMATh, YTO HAC OKPYXAaeT He TOJIbKO MPHUPOAHAs cpefa, HO
¥ TEXHOTEHHOE COTPOBOKIEHHE, MO3TOMY SKOJIOTH3AIUs HEe TOJKHA BOCIIPUHUMATHCS KaK OTKa3
OT IIMBWJIM3ALIMM U YXOJ B TUKYIO IIpupoay. [2]

Jlureparypa:

1. 3axapoBa, A. B. Dxonoruzanust obpazoBarenbHOro mnpouecca / A. B. 3axaposa, A. A.
[[Taban // Coopauk MarepuanioB MexXIyHapOAHOW HAyYHO-TIPAKTUYECKONH KOH(MEPEHIIUU. —
Munck: PUBIII, 2018 — ¢. 529-531.

2. Dxoctunb BI'Y [DnektponHslil pecypc]. — Pesxxum moctyma: https://vk.com/ecostylebsu. —
Hara noctyna: 28.04.2019.
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BUKOPUCTAHHS CYITYTHUKIB JJIsSI BAPIIIEHHS 3ABJIAHb EKOJIOTTYHOT' O
3EMJIEKOPUCTYBAHHSI TA MOHITOPUHI'Y HABKOJIMIIHLOT'O
CEPEJIOBUIILIA

I.C. Ky3bmMeHko
Hayionanvuuii ynieepcumem biopecypcis i npupodoxopucmysanns Ykpainu
Bynuis ['epoiB O6oponwu, 15, Kuis, 03041
e-mail:givemearifle@gmail.com

JlaH1 CYNyTHUKOBHX CIIOCTEPEXKEHb € €EKTHBHUM 1HCTPYMEHTOM MOHITOPUHTY 3a CTaHOM
3eMenb. B reoindopMamiifHiux cuctemMax CUbChKOTOCIONAPCHKOTO MPU3HAUCHHS 1HTETPYETHCS
3HaYHUA 00’eM iH(opMarii mpo 3emitro, sika € Ha TomorpadivyHuX, TEMaTUYHUX, MUPPOBHX 1
CJIEKTPOHHUX KapTax, IUIaHaX aepo- Ta KOcMiyHMX 3HiMKax[l]. B HuX mmpoko
BUKOPUCTOBYETHCS MOJCIIOBAHHSA, IO J03BOJISE OTpUMATH i1H(OpMAIlI0 IIOJAO0 MICIEBOCTI,
SIBUII 1 TIPOIIECIB, SKi BiIOYBAIOTHCS B PEXKUMI pEaTbHOTO Yacy Ta BioOpaxkarH ii.

Criz 3ayBa)KUTH, 1[0 MOHITOPHUHT HAaBKOJIMIIIHBOTO CEPEIOBUINA 3aiiMae 0COOJIMBE MICIIE B
CUCTEMi OXOpPOHM JOBKLIA B KpaiHax €BpOMEHCHKOT0 COI03Yy, YaCTUHOKO SKOTO XO4Ye CTaTh
Vkpaina. 3okpema, aeskumu persameHTamMu Pamum €Bponu (Hanpukiaax 1210/90 ta 933/99)
BU3HAYAETHCS TOPSAIOK (opMyBaHHS EBpPOMEHCHKOI CHCTEMHU CIIOCTEPEKECHHS, a TaKOK
iHdopmarii mpo cTaH JOBKULIA, 3acaayd CTBOPEHHS 1 OCHOBHI NMOBHOBa)KCHHSI €BPOMEHCHKOTO
areHTCTBAa 3 HABKOJIMIIHHOTO CEPENOBUINA. ATEHTCTBO i€ SK €BpOIMEWChKa Mepexka s
MOHITOPUHTY W OTpUMaHHS iHGOpMAIlil PO JOBKLUISI, B TOMY YHCII 1 3eMeNb. 3 TOYKU 30Dy
OXOpPOHH 3eMeNb BiJ 3a0pyIHEHHS Ta IMCyBaHHS, I iHPOpMAIlisl Mae BAXXKJIMBE 3HAYCHHS Ta
OXOIUTIOE TakKi CKJIaJO0Bi, SIK PIBEHb BUKHIIB 3a0pyIHIOIOYMX PEUYOBWH, CTaH IPYHTIB, 3
BiJIXOJ]aMH, XIMIYHUMHU PEUOBHUHAMH, 1[0 MOKYTh CTAHOBUTH 3arpo3y Ui HOBKULISA B LIJIOMY Ta
3eMeJIb 30Kpema.

TexHOoJIOTIUHI IHHOBAIIIT Ta TEOMPOCTOPOBI TEXHOJIOTIT I0OMAararoTh CTBOPUTH TWHAMIYHE Ta
KOHKYPEHTOCIIPOMOKHE CUIbCbKE TOCHOJAPCTBO, SIKE€ 3aXUIIA€ HABKOJMIIHE CEPEIOBHILE 1
31aTHe 3a0e3MeYnTH JIOASM BiAMIHHE XapuyBaHHS. Xod4a MPUPOAHI PECYpCH B CLIBCHKOMY
rOCTIOJIAPCTBI HE MOYKHA KOHTPOJIIOBATH, BOHU MOXYTh OyTH Kpallle 3po3yMiJi Ta KEpoBaHi 3a
noromororo I'IC-monatkiB. I'IC Moxke CyTTeBO TONOMOITH Y €(DeKTHBHHX OIlIHKAaX BPOXKAHHOCTI
CIITbCHKOTOCTIONIAPCHKHUX KYJIBTYpP, aHaNI31 IPYHTOBUX 3MiH Ta BHUSIBJICHHI €po3ii Ta iX YCYHEHHI.
CynyTHuKOBa TexHousoris, Taka sk Soil Moisture Ocean Salinity (SMOS), 306upae
MIKpPOXBUJILOBY €HEPTri0 B peaibHOMY 4aci 3 moBepxHi 3emuti. CynmytHuku Landsat anami3yroTs
3€NIEHICTh Ta 3PUTICTh POCIUHHOCTI 32 JIOMOMOTOK IMOKa3HHKIB, TAaKUX SK HOPMAalli30BaHUU
inaexc pizuill pocnuH (NDVI). Iactpymentu I'IC Ta oHIaifiHOBI BeO-pecypcH I0OMOMAararoTh
dbepmepaM TPOBOAUTH TPOTHO3YBAaHHS BPOXKAIO Ta YIPABISATH CLIBCHKOTOCTIONAPCHKUM
BUPOOHHIITBOM, BHUKOPHUCTOBYIOUM MYJIBTUCIICKTPAJIbHI 300pa)KeHHs, 310paHi CymyTHHUKaMH.
3nataicte ['IC anamizyBatu Ta Bi3yali3yBaTh CLIBCHKOT'OCHOJApPChKE CEpeaoBHIIE Ta poboui
IPOLECH BHSBWIACA OYyXKE KOPUCHOIO IS THX, XTO 3aliMa€ThCs CUIbCHKOTOCIOAAPCHKOIO
npomuciosicTio. ['IC Mae MOXIUBICTh aHaNi3yBaTH JaHl IPYHTY Ta BHU3HAUaTH, SIKi KyJIbTypH
Ci BUCAKYBaTH, A€ 1 SAK MIATPUMYBaTH XapuyBaHHS TPYyHTY, OO0 pOCIUHU Oyin
HaWKpaluuMH.

Bukopuctanas O€3MJIOTHUX TMPUIAAIB A€ MOMJIMBICTh OXOIUTIOBAaTH BEJIHMKI IUIONII Ta
HA/laBaTH TOYHI Pe3yJbTAaTH JAJS MOAANBIIOTO aHali3y Ta NPUHHATTS YNPABIIHCHKUX PIIICHb
I0JI0 TIOKpAIICHHS TEXHOJIOTi Ta 3aco0iB BUPOOHMIITBA Yy CIIBCBKOMY TOCTIOJAPCTBI.
besminoTHi mitaku 3a0e3nedyloTh MEPEBIpKy CTaHy pOCIMH 3 Heba Ta BU3HAYAIOTH e
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BiOyBaeThCsl cTpec pociuH. Jlis MOHITOpHHTY (DaKTMUYHOTO BHUKOPUCTAHHS C/T 3eMellb
BUKOPUCTOBYIOTh OITHYHI i pajionokaiiiiHi gaHi. IX 3a0e3MmeuyloTh CyMyTHHUKH OCTaHHBOIO
nokomiHHa Landsat Ta Sentinel. Sentinel 3a0e3nedye HaiiBuily po3AUIBHY 31aTHICTb
KOCMO3HIMKIB (3 MOMDK THX, IO TepedyBaioTh y Bimkpuromy noctymi) - 10 m. Tounicts
pe3yJbTaTiB pO3Mi3HABaHHS CUIBIOCHKYJIBTYP Ha TEPUTOPIl MIIOTHUX MPOEKTIB — On3bko 85%,
L€ Cy4YacHHUH piBeHb, sKMH pgocsaraerbea npu J[33. Ha nepxaBHOMY piBHI A7 KOHTPOJIIO
(GaKTUYHOTO BUKOPHUCTAHHS C/T 3eMeJb CYMyTHHUKOBI JaHI MPaKTHYHO HE BUKOPHCTOBYIOTHCS.
Jist 1poro BiACYTHSL M HOpMaTHBHO-IpaBoBa Gasa. lIpore y MNpHBAaTHOMY CEKTOpI HOCBIX
BUKOPUCTAHHS MOCIYT arpOMOHTOPUHTY €. IX HajaloTh NPUBATHI KOMIAHii SK JUIS OKPEMHX
dbepmepiB, Tak i A arPOXOJITUHTIB.

JlaTuuKy B MOJSAX, HA CUIBCHKOTOCIIOAAPCHKIM TEXHIIl 1 HA caTelliTaXx BUCOKO HaJl 3eMJICIO
MOCTIiHO 30uparoTh naHi. [lepeoBi TEXHONOTrII 31aTHI MEPETBOPUTH IIi JaHI Ha iH(OpMAIIio,
Ky (pepmepu Ta 3eMJIECBIOPSAHUKA MOXKYTh BHKOPHCTOBYBATH JUIsl OUTHIT OOTPYHTOBAaHUX Ta
cBO€uacHUX pimieHb. lle, y cBow uepry, MiJBHINYE€ MPOAYKTUBHICTH 1 3MEHINyE BIUIMB Ha
HaBkoymiHe cepenopuine. CiTbChbKE TOCMOAAPCTBO CTAa€ OUIBII PO3yMHUM 3 HASBHICTIO
CydacHUX TEXHOJIOTiH, TakuxX sk TouHe oOnamHanHs, iHTepHET (loT), cencopu Ta mpuBoOIH,
CHUCTEMHU TEOIO3UIIIOHYBaHHS, BEJIUKI 0a3u JaHWX OOCTEXEHHS MO Typax, OC3MUIOTHI JiTaabHI
amapaTi, poOoToTexHika Toiro. KoHIeniis B CiIbCbKOMY T'OCIIOJAPCTBI, SIka HaOyBa€ IIHUPOKY
MOMYJIAPHICTB y 3B'A3KY 3 O€3/1144I0 MepeBar, siki BOHa MPOIOHYE, MOJISITae B TOYHOCTI, Oe3merri
Ta SIKOCTI TOKpAIIEHHS CUIBCHKOTO rocmojapcrBa. OpraHiuHe 3eMJIepoOCTBO TMOB'S3aHE 3
BUKOPUCTAHHSIM 1HCTPYMEHTIB T€OIH(POPMAIIHUX TEXHOJOTIH, $KI € HaHOUIBII TOYHUMH,
€KOHOMIUYHUMHU Ta 3pyYHUMH IJI1 KOPHCTyBaya.

CinbcpKorocnofapcbke KaprorpadyBaHHS 3 KOXKHHM JIHEM CTa€ BUPIIAIBHUM IS
MOHITOPUHIY TPYHTIB Ta 3pOLICHHS CUILCHKOTOCHMONAPCHKUX Yriab. Lle crpuse po3BUTKY
OpPTaHIYHOTO CLTHCHKOTO TOCTIOAPCTBA Ta PO3BUTKY CLIIBLCHKOI MiCIIEBOCTI. TOYHE Bi0OpaKeHHS
reorpagiyHUX Ta TEOJOTIYHUX OCOOJMBOCTEH CUIBCHKOTOCIOAAPCHKUX —YIiJlb  TO3BOJISE
HayKOBISIM 1 (epMepaM CTBOpIOBaTH OUIBII €(PEKTUBHI METOAM TOYHOTO Ta OPTraHIuHOTO
3emsiepoOcTBa.  KpiM  BHYTPIITHBOTOCIIOAAPCHKOTO  3€MIICYCTPOID  KOPUCTYBadi  MOXKYTh
OTPUMATH JIOCTYII IO TAKUX TEMAaTUYHUX KapT: TPyHTOBO-EPO31HHOI, CTPYKTYpH MOCIBHUX ILIOLLI,
3a0€3MeueHOCTi OpHUX TPYHTIB pyxomumu (opmamu dochopy 1 Kamiro, OpPraHIYHOIO
pPEYOBUHOIO, KUCIOTHOCTI 1 iH. IIpym HEOOXiMHOCTI MOKHAa PO3POOUTH 1 PO3MICTUTH KapTH
PO3MOALTY CXHJIIB MO KPYTH3HI, €KCHO3ULIi 1 (hopMam, KapTH arpo-eKOJIOTTYHUX BUAIB 3€MEb.
I{i marepiamu HEOOXimHI JJIi TMPOCKTYBaHHS aJaNTUBHO-JIAHAMA(THUX CHUCTEM OPTraHiuHOTO
3emyiepoOcTBa 1 arporexHoisoriii [2]. ¥V po3pobneniit I'IC MoxxHa po3MimryBaTH 300paKeHHS
KOCMIYHHUX a00 aepo(OTO3HIMKIB, MPHUB'A3aHUX 10 KapTH TOCIOJAPCTBA, CKAHOBAHUX CXEM 1
(GoHIOBUX MaTepiasiB, a TAaKOX MPAKTUYHO OYyIb-SIKUX HEOOXIIHMX TEMaTUYHUX KapT B
pactpoBoMy abo BeKTOpHOMY (opMarax. Bci marepianm cepBicy MOXKHA pO3ApyKyBaTH abo
30eperTu B IOBUTLHOMY MaciuTadl Ha 00JaHAHHI KOPUCTyBaya.

OCKUIBKH CIITBCHKOTOCTIONIAPCHKHM CEKTOp HaOyBa€e CTPIMKOTO PO3BUTKY Ta BIOCKOHAJICHHS
3aB/ISIKM HOBITHROMY OOJIAJTHAHHIO Ta TEXHOJOTISAM, MependadaeThCs M0 B MaHOYTHbOMY SIKICTh
MPOIYKTIB XapuyBaHHA OyJe Ha BHCOKOMY piBHI 31 30€peXeHHSM MaKCHUMaJIbHOTO PiBHS
MNOXXUBHHUX PEYOBUH.

Jliteparypa:
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UDC 626.811
ENVIRONMENTAL CHARGES AS INSTRUMENTS FOR REDUCING WATER
USAGE
P. Lyshtva

Tallinn University of Technology
5 Ehitajate tee, 19086 Tallinn, Estonia
e-mail: pavell95ua@gmail.com

The problem of having the access to quality drinking water is one of the biggest problems in
the world. About half a million people in the modern world are experiencing its acute shortage,
and by 2025, experts predict an increase in their number fivefold. Provided that the upward trend
in water consumption is maintained by the 50s of the 21st century, two thirds of the world's
population will lack water. As a result, this resource has been recognized to be as one of the most
important goals of the Millennium Development Goals, as articulated in the United Nations
Millennium Declaration in 2000.

The main reason of the exacerbation of the water problem of mankind is urbanization. In
order to adapt the Earth to its needs, humanity violates and pollutes the ecosystem, which leads
to a deterioration of the situation.

The growth of the world's population, the increase in resource consumption and the
destruction of natural ecosystems have led to the fact that by the beginning of the 21st century,
drinking and technical water has become one of the most essential types of resources that are
necessary not only for global economic growth, but even for the simple survival of humanity. An
even more difficult situation may arise with water for technical needs (primarily intended for
irrigation purposes in areas with irrigated agriculture). The described situation is already a reality
for many agrarian and some densely populated industrial zones of the world.

It is an extremely effective to apply different policy instruments in order to control water
quality and water consumption. Environmental charges as being one of those instruments are
artificially increased prices of resources, pollution and products to affect producers and
consumers, and to produce extra money for environmental management.

They can be applied at different stages of production, ideally include hidden costs. But this
solution are politically unpopular because no one likes to pay more. Due to this case, the charge
level should be reasonably high to stimulate humans do consume less resources.

The most useful types to reduce water consumption are pollution charges which are run by
government to improve resource use efficiency by artificially increase in price. For instance,
resource charge for water depends on the quality. The second type is pollution charges, that are
taxes which depend on amounts of pollution, properties of pollutant and the location.

To sum up, people have to reduce the pressure on the environment and especially on water,
that is why governments have to apply different charges to stimulate people use less resources.

References:

1. lpobnema mnpecHol Bonbl. [ ToOanbHBI KOHTEKCT NTONUTHKKM Poccun. — Mocksa:
MI'UMO-Ynusepcurer, 2011. — 87 C.

2. The EU Water Framework Directive - integrated river basin management for Europe.
URL: http://ec.europa.eu/environment/water/water-framework/index en.html (date of request:
26.04.2019).
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OIIIHKA PIBHSI TEXHOT'EHHO-EKOJIOT'TYHOI BE3NEKU EKCILTYATAIIIT
HA®TOIIPOBO/JIB

O. B. CtrenoBa, A.C. Xo0OMeHKO
Tlonmascokuil HayionanvHuti mexuivnuil yHieepcumem imeni FOpiss Konopamioxa
np. [lepmorpaBueBuii, 24, M. [Tontasa, 36011
e-mail: alenastepovaja@gmail.com

VY pasi BiIMOB MaricTpajJbHUX HA(QTONPOBOJIB, 10 BUHUKAIOTH MiJ €0 TEXHOT€HHUX,
MPUPOTHUX Ta AHTPOMOTCHHHX (hAKTOPIB, MOPYIIYETHCS MPUPOAHUI PEXKUM TPYHTIB 1 BOJHHUX
00’€KTiB, 3a0pyIHIOEThCSI aTMOcdepa, M0 9acTo MPU3BOJIUTH JO €KoJoriuHoro ymxa. Hadra,
MPOCOYYIOYHCh B TIPYHT, 3MIHIOE HOTO (I3UKO-XIMIYHI BiacTHUBOCTI. KpiM TOro MoXyTh
3a0pyAHIOBaTUCS 1 Mmig3eMHI Boau. BHacmiok BUmMapoByBaHHS Ha(TH, LI0 pPO3JIHIIACS,
atMocdepa 3a0pyJHIOETHCS JIETKUMH BYTJEBOAHSAMHU. TOMy, OIlIHKA PIiBHSI TEXHOTEHHO-
€KOJIOTIYHOT Oe3NeKku eKcIuTyaTalii CTaJieBUX Ha(TONPOBOMAIB € aKTyaJbHUM MUTAHHSAM
CHOT'OJICHHS.

Pusuk nepenbayae WMOBIPHICTh HACTaHHA HEOAXXAHOTO PE3yNbTATy BHACIHIJOK BIUIUBY Ha
CTablTbHY TO3WTHUBHY CHUTYAIlI0 30BHINIHIX a00 BHYTPIIIHIX YHHHHKIB, CTYMiHb €KOJOTTYHOTO
PU3UKY BHM3HAYaIOTh SK KaTEropiio, fKa XapaKTepu3ye IMOBIPHICTh BiJIBEPHEHHS MOXIJIMBUX
HEraTUBHUX HACI1JKIB HABKOJHUIIIHbOMY NPUPOAHOMY CEPEIOBHUIILY Ta 3J0POB IO JIIOUHH.

Metoio poOOTH € OLIHUTH pPIBEHb TEXHOTCHHO-EKOJOTIUHOI Oe3MeKH TPaHCIOPTYBAHHS
BYTJICBOJIHEBOI CHPOBUHU TEPUTOPIEI0 YKpaiHH.

OCHOBOIO OIIIHKM PHU3MKIB € Teopis HaAIMHOCTI, BIAMOBIAHO A0 SKOI aBapiiiHi cuTyamii
JOLUIBHO PO3IMIISAATH SK BIIMOBHM €JIEMEHTIB CHCTEMH, IO MPHU3BOAATH A0 MOPYIICHHS iX
crivikocri [1].

BigmoBa — me momis, 1m0 ToJsSiTae y BTpaTi Mpare3laTHOCTI HadTOmpoBOAy abo HOro
NUISHKY, sKa Tependavae TEPMIHOBUH pPEMOHT Ta BIJKIIOUEHHS AUISHKU. BigmosigHo, y
TEXHOJIOTIYHOMY TIPOIECI TPAaHCHOPTYBaHHS Ha(TH BiIMOBAa KOHCTPYKIlI MOKE BHUKIUKATH
nepepBy nojavi HaQTHU CIIOXKKMBAaYaM YW 3HIDKEHHs BeNMWYHMHHU i1 nmogadi. Kputepiit BigMoBH —
CYKYITHICTh O3HAaK MOPYIICHHS Mpale3aTHOro CTaHy HadTOMpOBOAY ab0 MOTro eJIeMEHTY, SIKi
BCTAHOBJICHI Y KOHCTPYKTOPCHKill (mpoekTHil) mokymeHTtamii. [lokasHukamMu HaIiifHOCTI
BIJIHOBIIIOBAaHUX OO0 ’€KTIB, 70 SKHX BITHOCATH 1 HaPTONPOBOAM €: OE3BIIMOBHICTD,
PEMOHTOIIPUIATHICTh Ta JOBIOBIYHICTh. BUIUISIOTH HACTYNHI MOKAa3HUKK O€3BIAMOBHOCTI [2]:
IMOBIpHICTh 0€3BIIMOBHOI pOOOTH; HaIpaIllfoBaHHS Ha BiIMOBY; MapaMeTp MOTOKY BiMOB — IIe
BiJTHOIIEHHS! MATEMaTHYHOT'O CIIOAIBaHHS KIJIKOCTI BIIMOB HAQTONPOBOY 200 HOTO IUISTHKH 10
HaIpaIIOBaHHS 33 TJOCUTh MAJIMK BiJPi30K Yacy.

Takum 4MHOM, CepeiHE 3HAYCHHS MUTOMOIO IapaMeTpa NOTOKY PEMOHTHHUX BIIKIIIOYEHb Ta
panToBUX BIIMOB MaricTpaJibHUX HaTONMpoBOAIB YKpainu 3a BigMoBamu 3a nepiog 2005 — 2015
pp. ctanoButh 9,29x103 1/pik-km. 3i 301IbIIEHHAM TOBKUHU MEPEXK] BiOYBaETHCS 301IbIICHHS
MOTOKYy BinmMOB HaiiGinbinr HeOe3MeyHuMH 3a TTOKAa3HHUKOM TOTOKY BiIMOB € Ha(TOMPOBOJIM:
Mosup-bpoau 1, II uepra; bpoau-Zlepxxkoponon I, II uepra; Binsing na Yropmuny xm 0-21,4;
Opneca-bpoau.

Jlireparypa:
1. Kaumncekuit A.b. Exonoriuna Oe3neka YKpaiHM: CHCTEMHHMH aHali3 MEPCHEKTHB
nokparmieHas / A.b. Kaunncpkuii. — K.: HICJ, 2001. — 312 c.
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2. TonunkxeBuy T.A. Ilpuknagnas teopus Hagexknoctu / T.A. IonunkeBud. — M.: Boici.
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VK 504. 711
KOM®OPTHICTHb MICBKOI'O CEPEJOBHUIINA YEPKAC B KOHTEKCTI
CTAJIOI'O PO3BUTKY
J1.B. XomeHKO

Kuiscokuii nayionanvuuil ynisepcumem imeni Tapaca lllesuenka
Byin. Bonoagumupceska, 60, Kuis, 01033
e-mail: danahomenko@gmail.com

B Ykpaini Tema KoM(pOPTHOCTI MiCEKOTO CEPEIOBUINA JOBTUH Yac JHIIANACS HEPO3KPHUTOIO B
HAyKOBIM TISJILHOCTI, @ TUM Taye Ha MPaKTHUIll. B paasHChKOMY MICTOIUIaHyBaHHI OCHOBHOIO
dyHKIiEr0 MicTa Oylno BHUIUIGHO OOCITYroBYBaHHS MPOMHUCIOBOCTI, a He 3a0e3rnedeHHs
KOM(OPTY MPOXKUBAHHS JIFOJUHH, X0Ua CaMe BOHA € HAWTOJIOBHIIIAM CTPYKTYPHUM €JIE€MEHTOM
MICBKOI T€0TeXCHCTeMHU. | ChOTO/IHI 3aMICTh CTAIOTO PO3BUTKY MICT, CTAIMM € JIUIIC 3aHEMal.
Peanii pemMoOHCTpyIOTh, IO CTapa MICTOIUIAaHYBaJIbHA MOJCNIb Oulbllle He mpamroe. Micrta
JUIIAINCH OAWH Ha OJWH 3 PSJIOM TE€OCKOJOTIYHHMX 1 COLIaJbHUX MPoOJieM, SIKi € MPSIMUM
HACJIIIKOM HEPAIIOHAIbHUX YTPABIIHCHKUX PIIICHb B MUHYJIOMY.

B3sBIIM J0CBiI €BpOMEMCHKOrO MiICTa, JI€ CTaje IUIaHyBaHHS IMPAIIOE, MH MOXKEMO
3pO3yMITH, IO came MOTPiIOHO 3pOOUTH MICHKiH Biajl, Oi13HECY, TPOMAJICHKOCTI MICT YKpaiHu,
a0W TONIMIINTA HAasIBHY TE€OEKOJIOTIUHY CHUTYallif0, a 3 HEI — 1 KOM(OPTHICTh MPOKUBAHHS
monen y wmictax. [[ns gemonctpamii Oyno obpaHo aBa ¢okyc-micTa, IS SKAX XapaKTepHi
noJiOHI ICTOPHYHI, COIIaIbHO-€KOHOMIYHI Ta reoekosoriyHi ymonu: UYepkacu (Ykpaina) ta
bunromr (Pecmy6umika [Tospima).

HaiiGinpm AOIibHAM MPUHIIMIIOM aHaNi3y TeOeKOJOTiYHOI cUTyallii B MicTi Uepkacu €
XapaKTEePUCTUKAa OCHOBHMX 1HAMKATOpiB KoMdopTHOcTi. Cami iHauUKatopu Oy BUAUICHI 3
ypaxyBaHHSIM A0cBiny M. buaromr. Jlo HUX HanexaTh BO/103a0€3MEUYCHICTh, CTaH aTMOC(HEPHOTO
MOBITPSI, TIOBO/DKCHHS 3 TBEPAUMH MOOYTOBUMH BIJIXOJIaMH, JAOCTYIHICTh PEKpearliiHuX 30H 1
BIUIMB IMX 1HAUKATOPIB HA CTaH 3[I0OPOB’ sl HACETICHHSI.

binmeme 98% mnacenennss Yepkac 3a0e3nedeHe sIKICHOIO IMHMTHOIO BOJIOIO B JIOCTaTHIN
KiTbKocTi. OkpiM 1poro, 78% HacelneHHs MicTa MPOKWMBA€E y MMl JTOCTYMHOCTI BiJ 30H
pekpeairrii — mapkiB, CKBEpiB, ajieH, JIICOBHUX HacakeHb. [IpoTe y KOMIUIEKCI aHTPOTIOTEHHUX
YUHHHKIB, SKI HETATUBHO BIUIMBAIOTh HAa HABKOJUIIHE CEPEIOBUINE, OCOOIMBE MICIIE 32 CBOEIO
3HAYYMIICTIO Ta CTYNEHEM BIUIMBY Ha JIOBKULIA 3aliMa€e TEXHOTEHHE 3a0pyaHEHHs aTMocdepu.
3o0kpeMa, 3HauHUMHU 3a0pynHIoBadamMu artmocdepHoro mositps wmicta € I[TAT «Azor» Ta
Yepkacrka TEC, BUKHUIM SKUX 32 YMOB BiZICYTHOCTI aTMOC(EPHUX MOTOKIB HE PO3CIIOIOTHCS, a
3aBUCAIOTh y TOBITpi. HacmiakoMm IIbOro € BUCOKUU piBEHb 3aXBOPIOBAHOCTI HACENEHHS, IO
npokuBae B JIHIOPOBCHKOMY paiioHiI (Ha TMIBHIY Ta MIBHIYHUNA CXiJ BiJl BHPOOHUYHX
notyxxHocteil «A3oty» 1 TEC) Ha 3aXxBOprOBaHHS OpraHiB IMXaJbHUX IUISAXIB: aCTMH, OPOHXITH,
MTHEBMOHII.

Ha ocHOBi pmocBimy M. buarom, mnepmodyeproBUMU 3ax0JaMd MOKpPAIIEHHS SKOCTI
atMocepHOro TOBITPS BUALIEHO HAcTymHi: 1. 3meHmeHHs 00’eMiB BupoOHunTBa Ha ITAT
«A30T» y JIHI 3 HECTIPUSATIMBIMH METEOPOJIOTIYHUMHU yMOBaMH; 2. MojepHizallis 1eXiB aMiaky
Ta aMiadHoi cemitpu; 3. MoaepHizaris ouncHoro oonagHanHs; 4. O3eleHeHHS MEX CaHITapHO-
3aXMCHOT 30HH, 110 320€3MeUUTh PO3CIIOBaHHA 3a0pyIHIOIOUNX PEYOBHH.
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Takox BaXXJITUBOIO MPOOJIEMOIO € TIOBOIKEHHS 3 TBepaAuMu nodytoBumu Biaxoaamu (TIIB), a
camMe - BIJICYTHICTh 1H(PACTPYKTypH [UIsI COPTYBAaHHS CMITTS Ta BiJCYTHICTH MOXIJIMBOCTI
nepepoOKH 1 CIIATIeHHS CMITTS.

Ha ocHOBi maHuX mpo BKe iCHYIOYi HPOEKTH, po3pobieHi it micra Yepkacu, a Takox
OpuKIagy peanizamii moaiOHOro mpoekty Yy buaromi, po3poOneHi HacTymHiI 3axojau
MOTICPEPKCHHS CMITTEBOTO KOJIATICY Y MICTi:

1) IIpoBeneHHsI €KOJIOTIYHO-NPOCBITHUIIBKOI POOOTH 3 HACENEHHSM, 3aJlydeHHs Horo 1o
TPOMAJICBKUX CIyXaHb 3 TPUBOLY NOOYIOBH CMITTENEPEPOOHOTO Ta CMITTECTIATIOBAIBHOTO
3aBOJIIB Ha MIBJICHHUX OKOJUIIAX M. UepKkacH.

2) VY3romkeHHs NMPOEKTIB OyNIBHUITBA 3 €BPONEHCHKUM EKOJOTIYHUM 3aKOHOJABCTBOM (a
came,

HupektuBoto 75/442/ EWG), npoBeeHHS KOHCYJbTallid 3 MOJBCHKUMH CIICLiaiCTaMH, IO
CIIPOCKTYBAIHM CMITTECTIANIIOBATILHUHN 3aBOJT y BUATOIII Ta MONTYK 1HBECTHIIITHUX PIIIIECHb.

Ha ocHOBI aHami3y BCiX BHUIE3TaJaHUX IHIUKATOPIB, @ TAKOXK OLIHKH IMMIOT JOCTYITHOCTI
3aKJIaiB OCBITH Ta MEIUYHUX 3aKajiB Oyna po3pobiieHa kapTa KOM(GOPTHOCTI MPOKUBAHHS B
Mmicti Yepkacu, mo Moxke OyTH BUKOPUCTaHA MPU MOJAIBLIOMY NPHUHHATTI YNPaBIiHCHKUX
pIlIEHB.

I g 1Y
TR Rl
e dm e
W 0010
- 1e-20
- 2630
L_JETRLE]

I (ot 500G A0 UAOR

Rl I L rp—

T Moot CAIPBO [0 mi WE Rt
[~ T pe—
£ Enmnne

‘Ey R "
Rl ooy e

Puc.1 Posnosciooocenns euxuoie Puc.2 3axeoprosanicme Hacenenns
nionpuemcmes

I Cepepooinse, mheoneaie N 30000 § saenese
Mcmosgoptre cepenDRnIe
[ e ]

Vinseent mOMBODTI CEpentemnLy

I Konboprie copenomee Damdea

B nosiron Teepa naGyTasm: Blaxaals
@ i, MPHCTOCODANT AR CODTYDAIIHA

(EP UEHTPANIS0EaHORD B BE3EHH
e BHAEIEHHA CHITTSH
ABRAHE FIRRIEHHA CHITT

Puc.3 Ilosooocenns 3 TIIB Puc. 4 Komghopmmuicmo npoorcusanns
6 m. Yepkacu

MaTepianm XX MixkHapoAHOI HayKOBO-NPaKTUYHOI KOHepeHLii 103
«Ekonoria. lloamHa. Cycninbcteo». M. Kunis, YKpaiHa, 2019 p.



=
S
2
=
S
O

Crparerist cTajnoro po3BUTKY y KOHTEKCTI €KOJIOTT9HOI Oe3reku

JlitepaTtypa:

1. TaBpunenko O.I1. T'eoekonoriuHe oOrpyHTYyBaHHS MPOEKTIB MPUPOTOKOPUCTYBAHHS
Hapuanbuwmii nmociOHuk ans crya. Buil. HaBd. 3aki. / O.I1. I'aBpunenko. — Kuis : Hika-Llentp,
2003. —332c.

2. EmpunueB C.A. T'eoskojoruueckue acmeKkThl KayecTBa  OKpYJKarolled  cpessl
yp6ann3oBanHbIX Teppuropuii / Enpunnes C.A. / M. 2013 — 163c.

3. IMapacrok I[.JI. Cramuii po3BUTOK Ta Opi€HTallis Ha IHTEPECH HACTYHNHHMX IOKOJIHB!
[EnexTponHMit pecypcl]. — Pexum JOCTYIIY: http://www.slg-coe.org.ua/wp-
content/uploads/2015/05/Principle-9-Sustainable-development I.-Parasyuk.pdf.

YK 338.43
EKOJIOI'TYHI 3ACA/IA 3ABE3IIEYEHHA AKOCTI XAPYOBUX IMPOJAYKTIB

T.M. Yopna, I.C. Caraiinax
Vuieepcumem oeporcasnoi gickanvroi cyscou Yrpainu
ByJ. YHiBepcuTeTchKa, 31, M. Ipminas, 08200
e-mail: chornayat@i.ua

BaxxnuBuUM €IEeMEHTOM EKOHOMIYHOI Ta COIianbHOI Oe3neku OyAb-sKoi JHepikKaBH €
OE3IMeYHICTh XapYOBUX MPOIYKTIB 1 TPOJOBOJBYOI CHUPOBHUHHU, B OCHOBY SKOi TOKJIAJCHO
CHPOMOXKHICTh KpaiHH 31iCHIOBATH €()EeKTUBHUI KOHTPOJIb 32 BUPOOHULITBOM Ta BBE3CHHSIM Ha
TEPUTOPIIO KpaiHU MPOJOBOJILCTBA, IO BIAMOBIAA€ BUCOKUM PIBHSIM 3a MOKa3HUKAMH SIKOCTI Ta
6e3meyHocTi. 3 iHIIOro OOKY, SIKICTh Xap4OBUX MPOIYKTIB 3aJE€KUTh BiJ CTaHy MOBKULIA, a
MIPOMHMCIIOBI TIIMPUEMCTBA, B CBOIO UEPTY, 3yMOBIIIOIOTH 3MIHU B HABKOJIHMIITHHOMY CEPEIOBHUIITI
i1 yac BUPOOHUIITBA MPOIYKTIB XapuyBaHHS.

Meroro naHoi poOOTH € aHalli3 Ta y3araJilbHEHHS OCHOBHHMX (DakTOpiB, IO BIUIMBAIOTH Ha
(dopMyBaHHS eKOJOTiYHOT Oe3MeKr XapuoBUX MPOAYKTIB HA PI3HHUX €Tanax iX *KUTTEBOTO LUKITY.
Ha ocHOBI BUBUEHHS TEPMiHIB, IO € CKJIAJOBUMH KOMIUIEKCHOTO MOHSTTS «EKOJOTiuHa Oe3meKa
XapyoBUX MPOAYKTIB» Ta BiJOOpakeHI B YMHHUX HOPMATHBHUX JOKYMEHTAaX 1 IIUPOKO
3aCTOCOBYIOTBCSI B HAyKOBOMY CEpPEIOBHII (30KpeMa, «EKOJIOTiYHa Oe3meka», «0e3rneka
Xap4YOBUX MPOJYKTIBY, «EKOJIOTIYHICTY, «eKOE(DEKTUBHICT» Ta iH.), Ta 3 BPaxXyBaHHSIM OILIIHKH
KUTTEBOTO IMKIIY XapyoBOi MPOAYKLII HAYKOBLSIMHM 3allPOMIOHOBAHO y3arajbHEHE BU3HAUEHHS
TEpPMiHy €KOJIOTriyHa Oe3leka XapuyoBOro MNpOAyKTy [2] — XapaKTEepUCTHKA CYKYIHOCTI
MarepialbHUX, CHEPreTHYHUX Ta I1H(OPMAIliHHUX TIOTOKIB, TMPOIECIB Ta SBHUII, WO iX
00yMOBITIOIOTh, CYTPOBOIKYIOTh Ta € 1X HACIIJKaMU 1 CKJIaIal0Th B I[IJIOMY TOBHUN YKUTTEBUI
IIUKJI XapuyOBUX MPOAYKTIB, SIK (DaKkTOpa, M0 MEBHOIO MIPOIO BIUIMBAE HA CTAOUIHHICTH CUCTEMU
«HaBKOJIMIIHE CEPEIOBHUIIIE — JIIOJUHA» Ta 0€3M0cepeIHbO JTIOANHY. JIOCATHEHHS BUCOKOT SIKOCTI
Ta EKOJIOTIYHOI OE3MeKH MPOAYKTIB XapuyBaHHS MOTpeOye CTBOPEHHS BIJMOBIIHUX YMOB
BUPOOHHUIITBA, a TAKOK BPaxXyBaHHs BIUIMBY Ha MPOJOBOJILCTBO PI3HUX YMHHUKIB HA BCIX eTamax
roro xutteBoro I1wKkiIy. Cepenq OCHOBHHMX (DakTOpiB, IO BIUIMBAIOTH Ha (HOpMyBaHHS
€KOJIOTI1YHOT Oe3MeKH XapyoBHMX MPOJYKTIB, BUAUIAIOTH HacTymHi [2]: 1) Oe3meka Xxap4yoBUX
MPOIYKTIB; 2) 37A0pOB’ST pOCHHH; 3) 3A0pPOB’S TBapuH, 4) SAKICTh TPOAYKTY; 5) colllajgbHe
cepenoBuine; 6) HABKOIHIIHE TMPUPOJHE CEPENOBUINE; 7) MPHUPOAHI pecypcH; §) TEXHOJOTIS.
OniHka piBHSA EKOJOTIYHOT O€3MeKH KOHKPETHUX BHUIIB TMPOJYKTIB XapdyBaHHS TOBHHHA
0a3yBaTUCh Ha JCTATHHOMY KOMIUIEKCHOMY aHali3l KO)KHOTO 13 HaBeJEHHUX BHIIE (aKTOPIB, 10
€ CKJIQJHUM TMPOIeCOM 1 TOTpedye 3alydeHHS BHCOKOKBaIi(PIKOBAaHMX EKCIIEPTIB 3 PI3ZHHUX
raiy3eil 3HaHb [1].

Otxe, Hapa3i 3a0e3MedeHHS SKOCTI Ta EKOJOTivyHOI O€3MeKW MpPOAYKTIB XapuyBaHHS €
aKTYyaJbHOIO MPOOJIEMOIO, SIKa CTOCYEThCA HE JIMILE 3/I0POB’Sl HACENICHHs, ajie i BIUIMBA€E CTaH
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HAI[IOHATIbHOI €KOHOMIKH, (OpMy€e MPOIOBONBYY Oe3reky KpaiHu. BupoOHUIITBO 1 peamizallis
AKICHUX Ta €KOJIOTIYHO OE€3MeYHMX MPOIYKTIB XapuyyBaHHsS — CKJIaJHUN KOMIUIEKCHHUM mpoIliec,
3MICHEHHsI fAKOro TMOTpe0ye YHCIeHHUX 3ycuib (axiBliB pi3HUX cdep — HAYKOBIIIB,
BUPOOHUKIB, CITy>K0O CaHITapHO-EMiAeMIOJIOTIYHOTO HATIISY, Iep’KaBHIX OPTaHiB 1 CIIOKUBAYIB.
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1. Illeuenko P.I., KpectHikoB I.C. Exosoriuna 6e3mneka XapuoBHX MPOAYKTIB: BU3HAUCHHS
NOHATE. Xapuosa nayka i mexnonozia. 2015. Ne1(30). C. 65-70

2. Maprunaok A.O. BHyTpimHiI 1 30BHINIHI YMHHUKA (OPMYBaHHA PHUHKY SKICHUX Ta
€KOJIOTIYHO YHCTHX MPOAYKTIB XapuyBaHHS B YkpaiHi. Haykoeuu eichux Mixchapoonoco
eymaunimaprozo yHisepcumemy. 2017. No28. C. 135-139.
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KA®EJIPA EKOJIOT'Ti TA TEXHOJIOTI'TI POCJIMHHUX ITOJIMEPIB
HAIIIOHAJIBHOT'O TEXHIYHOT'O YHIBEPCUTETY YKPAITHU «KII»

JUiss MATOTOBKY CIIEIiaTiCTiB 3 TPo0IeM OXOPOHW HABKOJHMIITHBOTO CEPEIOBHUINA B CEpITHI
1988 p. Ha 6a3i BiAAUICHHS IEIIOI03HO-TIANIEPOBOr0 BUPOOHHUIITBA Ta TabOpaTopii MPOMHUCIOBOT
€KOJIOTii XIMIKO-TeXHOJIOTIYHOro (aKyiapTeTy KHIBCHKOrO MONITEXHIYHOTO IHCTHTYTY Oyna
CTBOpEHa Kadepa TEeXHOJIOT1i 1eI0JI03H0-aepOBOr0 BUPOOHUIITBA TA TPOMHUCIIOBOI €KOJIOT1].
JU1st HOMINIIEHHS MiArOTOBKY iH)KEHEPiB-€KOJIOTIB 3 MUTaHb KOHTPOIIIO 3a0pyAHEHHS TOBKLLIS Y
BepecHi 1990 p. o Hel nmpueaHaNM TakoX 1 KaQeapy aHaTiTHIHOT XiMii.

Benuky poGoty y ctBopeHHi kadeapu i miaroroBmi (axiBIiB 3a HOBOIO CHEHiaIbHICTIO
«IIpoMuciioBa eKkoJorist Ta 0XOPOHA HABKOJUIIHBOTO CEPEOBUIIA» 3/1HCHUB podecop, JTOKTOp
texaigaux Hayk O. I1. lllyTeko, skuii 3 1988 mo 1996 pp. ouomoBas kadeapy.

3 1993 poky Ha kadeapi BIIKpUTa acHipaHTypa 3 TEXHOJIOTIi LENI0JI03HO-I1alepOBOro
BUPOOHUIITBA Ta MPOMHUCIIOBOI eKoJIoTii. Y TOoMy 3K pormi 3 iHimiatuBu kadeapu Oyra
oprasizoBaHa mepuia B YkpaiHi BueHa paga 3 npuCyJUKEHHS BUEHUX CTYIEHIB JOKTOpa Ta
kagaunata Hayk (0 1.02.01) 3a croemianbHOCTSAMH IEIIOJI03HO-ANEPOBOi TEXHOJIOTIT Ta
MIPOMUCIIOBOT €KOJIOT1].

Kpim opranizarii HaB4aJIbHOTO TPOIIECY /IS CIEIiaiCTiB-eKOJIOTiB, Kadeapa mpogoBxKyeE To-
TyBaTH XIMIKiB-TEXHOJIOTIB IIEIOJI03HO-IANepOBOr0 BHPOOHHUIITBA (IeHHA Ta 3aoyHa (opMHU
HABYaHHS).

OCHOBHI1 HanpsiIKu HayKOBOI AISTBHOCTI Kadenpi:

* po3po0Ka HOBUX BHJIB PEArcHTIB JJIs TPOIECIB BOJAOOYHUCTKH, BOJIOIIATOTOBKH Ta
nepepoOKH BiIXOIiB;

* pO3poOKa TEXHOJIOTIH OJIepKaHHS BOJIOKHUCTUX HamiB()aOpHKaTIB i3 COJOMH Ta I1HIIHUX
OJTHOPIYHUX POCIIHH.

Y moromy 2000 p. xadenpa ysilnuia A0 CTPYKTYPH IHKEHEPHO-XIMIYHOTO (aKyJIbTETy
(IX®), a B nucromani 2002 p. Oyna mepeiiMeHoBaHa Ha kadenpy €KOJIOrii Ta TEXHOJOTil
POCIMHHUX TMOJIIMEPIB.

Kadenpa axkTuBHO cHiBmpamoe 3 MiJIPUEMCTBAMU THarnepoBOi raiysi, Taly3eBUMH Ta
aKaJeMiYHIMH I1HCTUTyTaMH. Bci BHUIYCKHUKHM 000X CIeHialbHOCTEH 3a3BHYail OTPUMYIOTH
NPECTHKHI BaKaHCIi Ha MiAMPUEMCTBAX 1 B HAYKOBUX YCTaHOBAX Y KpaiHMU.

[Tpu xadenpi mpamroe acmipaHTypa, a ii BUIYCKHHUKH, SIK TPABHIIO, MPOJOBXKYIOTH CBOIO
HAYKOBY Ta MEaroriyHy AisUIbHICTh Y CTiHAX Kadeapu.

3aBiqyBau Kadeapu — I-p TeX. Hayk, npo¢. ['omenss Mukona JmutpoBuy.
KonTakTHa indopmanis:

Aopeca kagpedpu: np. Ilepemozu 37, kopnyc Ned, m. Kuie 03056
E-mail: eco-paper@kpi.ua
Teneghon: (044) 204-91-40
Dakc: (044) 236-60-83
http://www.eco-paper.kpi.ua









