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DEVELOPMENT OF RECOMMENDATIONS LAND
OF CONSERVATION THROUGH RECYCLING SLUDGE CARDS

Tlpoananizosano Hanpsamu UKOPUCMAHHSL 810X0016 AKMUBHO20 MYy AePOMEHKI8 CMAHYil OUULenHs CMIYHUX 800 3 NO-
3uyii oxoponu 3emens. IIposedeno MoOen08aHHA AHMPONO2EHHO20 MUCKY BMICIY MYI08UX MAUOAHYUKIE 3 00NOMO2010 bio-
inouxamopie Daphnia magna Straus, a makodc U3Ha4eHHA 61ACMUBOCMell MepmooopobIeHux 6i0x00ie (MiyHicmby niod yac
CIMUCKY8AHHS, KOe@iyicHm 000CMIUIKOCHE, 6000HACUYEHHS).

Knrwouosi croea: suxopucmanus 3emensb, eKOAOIUHI CIMAHOAPMU, 0CAO MYL0BUX MAUOAHYUKIE, MOKCUUHICMb 610X00i6,
mepmoobpobKka ocady, 61ACMUBOCI 3AMiHHUKA NPUPOOHUX MaAmMepiais.

[poananuzuposansl Hanpagienus UCNOIb308AHUSL OMX0008 AKMUBHO2O WA AIPOMEHKOE CMAHYUU OYUCIIKU CIOYHBIX
600 ¢ nosuyuu oxpauel semens. IIpogedeno moodeaupoganue aHMpoONo2eHHO20 OAGIEHUS. COOEPACANHUS UNOBLIX NIOWAOOK C
nomowwro buounouxamopog Daphnia magna Straus, a maxdsce onpedeneHus C0UCME MEPMULHO 00PADOMAHHBIX OMX0008
(npournocms npu cocamuu, KO3Ghuyuenm 6000CMOUKOCMU, 800OHACHIUEHUS).

Knrouegwie cnosa: ucnonvzosanue 3emenb, IKOA02ULECKUE CIMAHOAPMbL, OCAOOK UTOBBIX NIOWAOOK, MOKCUUHOCb ONl-
X0008, MepMoobpabomKka 0caoka, c8OUCMEA 3aMeHUmMes NPUPOOHBIX MAMEPUATIOB.

Analyzes the uses of waste activated sludge aerotanks sewage treatment plant from the perspective of land protection.
Simulation pressures content sludge cards using bioindicators Daphnia magna Straus and determining the properties heat-
treated sludge aerotanks (compressive strength, coefficient of water resistance, water saturation,).

Key words: use a land, environmental standards, sediment silt sites, toxic waste, heat treatment sludge properties
imitation of natural materials.

ITocTanoBka npo6JieMH. AKTYaJIbHICTh TEMH MOJISTA€ B TOMY, 1110 BUKOPUCTaHHS KOMILIE-
KCY 3€MeJlb, OB’ SI3aHUX 3 OYMILEHHSAM CTIYHUX BOJ, € JAY>KE BaXXJIMBUM HAYKOBO-IIPAKTUYHUM
3aBJAHHAM Yy 3B’SI3Ky 3 HEOOXiTHICTIO MiJBUIICHHS €(EKTHBHOCTI BUKOPUCTAHHA 3E€MEJIbHUX
pecypciB, MO nependadueHo 3aKOHOAaBYO-HOPMATUBHUMH JIOKyMEHTaMHu Ykpainu. Exomorig-
HOIO TIPOOJIEMOIO € 3a0pyHEHHS TEPUTOPIi BIIXOJaMH BiJl OYUIIICHHS CTIYHUX BOJ. Y pe3yilb-
TaTi OUYUIICHHS CTIYHUX BOJ BUHUKAE OCAJI, SIKUM Ma€ Pi3HUH CKJIaJ Ta BIacTUBOCTI. KiTbKicTh 1
AKICTh OCa/Ty 3aJIeXKUTh BiJ] KITBKOCTI OUMIITYBaHOT BOJM Ta criocoOy ounmenHs [ 1-17].

TakoX aKkTyaJlbHUM € MOLIYK 3aMIHHUKIB INPHUPOJHUX MaTepialiB, SKi BUIY4YalOThCA 3
3eMJIi 1 BUKOPHUCTOBYIOTHCS y OyAIBHUITBI JOpir (BpaxoBYHOUYH, IO OyIiBHMHOTBO 1 KM
Joporu B YKpaiHi komrtye 0nu3bko 45 miH rpu) [18-23].
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AHai3 ocTaHHiX AociaikeHb i myOJikauniil. Bimomo, mo 3aranapHe 3a0pyaHEHHS J10-
BKUJUISL IPUBOAMTS SIK /10 O€3M0cepeIHboro 3a0pyJHEHHS 3eMelb, TaK 1 10 3a0pyTHEHHs BOJ-
HUX PECypCiB, K1 3/IIICHIOIOTH CBiil BIUIMB Ha SKICTh IPYHTIB, MOKJIMBICTh X MOZAIBIIOTO
BUKOpHUCTaHHS. OCHOBHUMH MPHUHIUIAMHU JepKaBHOI MOJMITUKU Y cPepl OXOpPOHU 3eMelb [1;
2, 13—15] € 30epekeHHS 3eMeJb SIK OCHOBHOTO HAIliOHAJIBHOTO 0ararcTBa YKpaiHCHKOT'O Ha-
pony. UnHHI 3aKOHO/JaBUi 1 HOPMAaTHBHI JOKYMEHTH NMOTPEOYIOTh ONTUMI3allii BUKOPUCTAHHS
i1 OXOpOHU 3eMenb. AJle TIOAEKYAN ICHY€ BUCOKE aHTPOIIOT€HHE HABAHTAXEHHs, 30KpeMa, TI0-
TepHae BiA LbOro W OJUH 3 HAWOUIBIIMX perioHiB — YepHiriBumHa. Benrka KUTbKICTh Biac-
HUKIB 3eMJIi IIbOT'O PETIOHY, J0 SAKUX BIAHOCITHCS: JIICOTOCTIOAAPChKi mianmpueMctBa — 18,9 %;
rpomaasan — 29,9 %; cimbChKOroCcTOAapChki mignpueMctBa — 25,8 %; a TakoX 3aKiaju,
YCTaHOBH — MIANPHEMCTBA MTPOMHCIIOBOCTI, TpaHCTIOPT, MiHicTepcTBO 00OPOHHU, BOJIOTOCIIO-
JapchbKi MIATNPUEMCTBA Ta 1HINI MPUBOJAUTH MOJEKYIH J0 HEpallioHaJbHOTO BUKOPHCTAaHHS
3eMeltb, iX moripmeHHs [13—15]. 3nadHi mIoni 3eMeab MarTh PI3HOMAHITHI BIJIXOJIH, TOMY
aKTyaJbHUM € MPOBEACHHS JOCTI/DKEHb 3 BHABICHHS MOXJIMBOCTI yTWIi3allii BMICTy MyJO-
BUX MaiIaHYHKIB, AIKi 3 KOXKHUM POKOM 3aiiMaTUMyTh yce Ounbii ruiom. Jlo HeparioHaibHO-
r0 BUKOPUCTAHHS 3eMeJb MOYKHA BITHECTH 3aXOPOHEHHS BIAXOIB BiJl OYMCHUX CIIOPY/I, a ca-
Me 0cajly aKTUBHOTO MYy, SIKUH BUKOPUCTOBYIOTh B a€POTEHKAX.

OcTaHHIM YacoOM B YChOMY CBITI HOUIMPIOETHCS BUKOPUCTAHHS O10iHIUKATOPIB JUIS OLli-
HIOBAaHHS SIKOCTI BOJI, III0 Ma€ MEpeBaru IoJI0 ONEePaTUBHOTO OTPHUMAHHS 3arajibHOI OIIHKH,
nanpuknan, JJCTY 4168-2003 mepenbavae Bukopuctanus pakomnonionnx, JICTY4074-2001,
JCTY 4076-2001 BukopuctanHs pu0 Ta iHme. ToMy HaMW BH3HAHO JOIUIBHHM OIIIHUTH
CTaH 3eMellb 3 BUKOPUCTaHHAM OioiHauKaTopis [21-23].

Icaytots [5—11] nociimkeHHs MO0 PO3pOOIEHHS METOMIB YTHIII3aLii 0caay: 3aXOpOHEH-
H$, BUKOPUCTAHHS B PI3HUX Tally3sSX MPOMHCIOBOCTI, BUKOPUCTAHHS K JOOpUBa, CIIalOBaH-
Hs. AJie Ha ChOTOJIHI BiZIOYBa€ThCS 3aTPUMKA BIPOBAKEHHS Y BUPOOHHUIITBO, TaK 1 HE BUPI-
IIeHAa OCHOBHA METOJIMKA YTHJIi3allii Ta mepepoOIeHHs 0caay CTIYHUX BOJI.

3 orusiy JiTEpaTypHUX JDKEpEIN iCHYe NeKuTbKa NUISXIB BUPIEHHS 1[bOro nmutaHHs. Tpa-
TUIIAHAA TAX10 — 1€ BUKOPUCTAHHS MYJIOBUX MaWJTaHYMKIB JJI1 3aXOPOHEHHS OCay CTid-
Hux Boj. [Ipuuomy 1eit ocag MicTUTh 6araty CKJIaIoBY, 30J1bHICTh CHPUX OCaJiB CTAHOBUTH Y
cepeaaboMy 25+40 %, a 30JIbHICTh HAJUIMIIKOBOTO Myidy — 25+30 %. OpraniuHa ckiajjoBa
HAJUTAIIIKOBOTO MYy MIicTUTh 10 50 % OuikiB, 30 % xwupiB ta 1o 10 % ByrneBomuis. [lo
CKJIaJIOBOT OpTaHIYHOI YaCTUHHU CUPUX OCAJIB BXOJUTH MPUOJIM3HO B JIBA pa3u MEHIIE OUIKIB,
ane B 2,5+3 pa3u OunbIie BYTJIEBOJIHIB, CJIiJ] 3a3HAYMTH TaKOXX BEJUKY OaKTepianbHy 3a0py/I-
HEHICTh OCaJIiB T4 HASBHICTh Y HUX 3HAYHOT KUIHKOCTI SI€1lb TeIbMIHTIB.

PosrnsigaeTscst MOKIUBICTD MEPETBOPEHHS 0Caly B KOMIUIEKCHE JOOPHBO 3HEIIKOKEH-
HSIM 0cajJly CTIYHHMX BOJI B yMOBax 0iocynbdinorenesy mia yac AUCUMUISIIHHOTO BITHOBICHHS
MaJOpO3UMHHUX cynbdaTiB. OTpuMaHi pe3yNbTaTU Y3TOKYIOTHCS 3 €KCIIEPUMEHTAIbHUMU
JAHUMHU, BIITOBITHUMHU JTWHAMIIl BUXITHOTO 13 OiopeakTopa 010TeHHOro ra3y. 3a XxapakTepoM
3MiHHM KIHETUKH BHXOJy OIOT€HHOTO CipKOBYTJICIIO, 3MIHM KOHIIEHTpAIlii aleTaTy i MBHIKO-
CTl TIOTTIMHAHHS Cynb(aTIB MOXHaA 3IMCHIOBATH MPOTHO3 Mpolecy OlocynbdimoreHesy Tta
3HAXOJIMTH HaMOUIbII ONTHUMAaJIbHI TapaMeTpu cucTeMmu. Lle Bkazye Ha MOXJIHMBICTH HOTO BH-
KOpHUCTaHHS B 010T€XHOJIOT1] 3HEIIKOKEHHS 0Caay CTIYHUX BOJ 3 OTPUMaHHIM KOMIUIEKCHO-
ro OpraHo-MiHepajabHOro j100puBa [7].

IcHye neBHMIT 1OCBIA BUKOPUCTAHHS OCaJlIB y AOPOXKHBOMY OyniBHUITBI. Pe3ynbTatn Ha-
TYpHUX JOCHIDKeHb EKCIEePHUMEHTaIbHUX ac(haibTOOCTOHHUX MOKPHUTTIB, MOIU(IKOBAHHX
TEXHOTEHHUMH BiIX0aMu (0CaaOM CTIYHHX BOJ), CBLAYATh PO BUCOKY iX SKICTh, HE MOCTY-
MAIOYUCh CBOIMH ITOKa3HUKAMH MOKPUTTIO 3 TPAAMIIIHHOTO achanbTo0eTony [8].

Ha puc. 1 npoananizoBaHo cuTyaIlito Ha IpuKIaai M. YepHirora i MopiBHSHO 0OCSTH 3HE-
BOJHEHOTO 10 74 % ocany, KMl YTBOPIOETHCS HA MYJIOBUX MailaHYMKaX Ta BUBO3UTHCS 5K
JTOOPHUBO Ha KOJTOCTIHI OIS, 1 3arajibHuid 00’ eM HakommueHoro ocany [10].
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3anexHo BiJ TPU3HAYEHHS JOPIr
ICHYIOTh PI3HOMaHITHI BUIH, nependa-
yeHi 3akoHoM Ykpainu «IIpo aBTomo-
OUTbHI JOPOTWY, 1 AJIT HUX BUKOPUCTO-

V, m3

: . . 1000000
BYIOTCSL  PISHOMAHITHI  cremianbHi o o0
matepianu. Lli OyniBenbHiI MaTepiaiu 600000
BHTOTOBIIIOTECS 13 NIPUPOJHHMX Mate- -

pianis, sKi BHITY9alOThCS 3 3eMII, WO ,p0000 7
NPUBOJMTH JI0 MOPYIICHHS TOBEpXHE- 0 K2 -
BOr0 IIapy, pyHHauii IpyHTIB. 3MeH-

. NPOEKTHWIA baKTUUHWIA BMBO3UTLCA AK
INCHHA BUKOPUCTAHHA TaKO1 CUPOBUHHA nobpusa
3aBJIIKU MOIIYKY 3aMIHHHUKIB, 0CO0IH- Puc. 1. Haxonuuenns ocady na KOC m. Yepnicosa [10] :
BO, 3aMIHHHUKIB, BUTOTOBJIEHHX 13 Bij- npoexmHul, paxmuyHuil i BUKOPUCMAHHS AK 000pUBa

XOJIIB OYUIIIEHHS CTIYHUX BOJ HA OIOJOTTYHUX KaHANI3aI[iifHO-OYUCHUX CTAHIISX, € MEePCIeK-
TUBHUM HaAIPSIMOM JIOCITI/DKCHHSI.

Benuke 3HaueHHsI Ma€ HasIBHICTh MICHEBUX Oy/iBEJIbHUX MaTepiaiiB AJisl BApTOCT Oy/iB-
HUIITBA JIOpIr, y Tabu. 1 mpeacTaBiIeHo AaHi MO0 OYyIBHUIITBA JOPIT y AEIKUX KpaiHaxX CBi-
Ty. Takox pa3oM 3 BUCOKOIO €KOHOMIYHOIO BApTICTIO OPIr BOHM MAlOTh MEBHY €KOJIOTTYHY
BapTicTh. Ilig yac OyniBHMIITBA, PEMOHTY Ta yTPUMaHHS aBTOMOOUIBHUX JIOPIT HEOOXITHO
BpPaxoBYBaTH Cy4acHi €KOJIOT1YHI BUMOTH JI0 IIUX Mpoueci. Lle 703BoiMuTh 3HAaYHO 3MEHIIUTH
Ta MIHIMI3yBaTH HETaTUBHUH BIUIUB aBTOMOOLIBHHX JAOPIT HA JOBKIIJIS.

Ha cTanii po3poOieHHst MpoeKTiB He0OXiTHO BUPIIIyBaTH A€AKi MUTaHHSA, IO Oe3nocepe-
JHBO BITHOCSATHCS JI0 €KOJOTIYHUX aCTIEKTIB, 30KpeMa, pallioHaJbHEe BUKOPHUCTAHHS TPHUPO/I-
HUX PECYPCIB.

Tabmums 1
Bapmicmu 6ydisnuymea 00nozo Kinomempa asmomo0diibHoi dopocu
Ne Kpaina BninB YMHHHUKIB Bapricts OyniBaunTea 1 km, MutH $
1 Ykpaina 5,6
2 CIIA 10,0
3 Kanana penbed, HasBHICTh MiCI[EBUX 11,0
4 Pocis OyniBenbHUX MaTepialiB 6,3
5 CrnoBayunHa 12,8
6 Himeuunna 14,5

BuaijieHHs1 He BUpilIeHMX paHille YacTHH 3arajbHoi mpodaemu. Orisi JTiTepaTypHUX
JOKEpeN 00 YTUTi3allii BiIX0AiB 010JIOTTYHOT'O0 OYUIIEHHS CTIYHUX BOJ| BUSIBIISIE TPU OCHOB-
Hi HAIPSMHU, TIPEJICTABICHI HAMU Ha pHUC. 2.

Ocaa
3 AepoOTEeHKy

36epiraHHs Ha - i BHeceHHs
MYAOBMX eﬁle;HO B TPYHT
MaRAQHYMKOX oRpabka (ao6puea)
AcpoxHe AAbBTEPHATHEHE
GyaisHMLTEO AXEepeAo
AAR CNOAIOBAHHA PeryasTop

3euuaiiHe KomGiHoBsaHe pocTy
AoGpuso AoBpueo

POCAWH

Puc. 2. Ocnosni nanpamu ymunizayii ocady 3 aepomenky
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[Teprmii HampsiM: 30epiraHHsT HA MYJIOBUX MalJIaHUMKaxX — I1¢ 3aCTapiIuii HepalioHAILHUMA
METO/1, IPOTIOHYETHCS 3MEHIIIEHHSI 00CATY i/ yac aHaepoOHOo-aepoOHOro ountieHHs [ 12].

Jpyruii HanpsiM — CTIAITIOBAHHSI 0Cay — PaHillle 3aTPIMYBaJia BUCOKa BOJIOTICTh ocaty (TOHAM
70 %). Ha nieit MOMEHT BUKOPUCTAHHS HOBITHIX CYIIAPOK VISl MIICYIIEHOIO 0Ccay Ha MYyJIOBHX
MaigaHrkax BojoricTio 60+70 % mo3Boirsiec 3MEHIIMTH HOro BOJIOTICTE 10 25 % 1 Hipkue. 3a [1o-
MIOMOT'OFO IIbOT'0 MOYKHA JTIKBIyBaTH JHKEPEJIO TIAPHUKOBOTO €PEKTY, SIKE BUHUKAE Y Pa3i 3aCTOCY-
BaHHS 3aCTApPUTUX TEXHOJOTIH (YTWITI3allli METOJIOM 3HEBOJHEHHS OCaly Ha MYJIOBUX MaiIaHuU-
Kax) OTPUMaHHs albTEPHATUBHOIO /HKEpera TeIyIoBOi Ta eNeKTpu4yHoi eHeprii. [Ipu Takomy
MOTYKHOMY TepMIYHOMY 00po0JieHH1 B 13 pa3iB 3MEHIIIy€eThCsT 00CST 3HEBOAHEHOTO ocay [6].

Tpertiil HanpsiIM — BUKOPUCTAHHS PI3HUX BUJIB AOOpUB aKTUBHO BiIIpanboByeThCs. Po3-
IVISITAE€THCS TAKOXK MOXKJIMBICTh BUPIIIEHHS €KOJIOTIYHOI YTHIII3allli BIIXOMIB 3 METOI OfCp-
JKaHHS PETryJISATOPIB POCTY POCIHH 3a TOTIOMOTOI0 METaHOBOTO 30pomkyBaHHs. Lli perymsTo-
pH CIIPOMO’KHI BUKJIMKATH B OpraHi3Mi POCIMHU 3MiHM B OOMiHI pEYOBMH, KEpyBaTH iX
pocToM 1 po3BuTKOM [11].

KoxHuii BKka3aHUil HampsM Mae€ TEBHI IepeBaru, ajie moTpedye JT0AATKOBUX AOCHIKEHb
JUIs BUOOPY ONTHMAJIBHOTO BapiaHTa JUIs IEBHOTO KOMILJIEKCY OYHCHUX CIIOPY/, 30KpeMa, Yep-
HiriBcekkoro KOC. OrmiHo04H TEXHOJIOT i yTHIII3AIl 0caay CTIYHHUX BOJ, MOXKHA 3a3HAYHTH,
10 aJIbTEPHATUBHOIO € TexHouoris ytuiizanii OCB B oprano-MiHepaabHHI TOPOIIOK 3 MOJa-
JBIIAM 3QJTyYCHHSIM OTPHUMAHOr0 Ha OT0 OCHOBI achaibTo0ETOHY B JOPOXKHHOMY OyTIBHHUIIT-
Bl, 32 €EKOHOMIYHMMH Ta €KOJIOTTYHUMU IMOKa3HUKAMU TEPEBAXKAE METO ] TEPMIUHO1 YTHITI3aIl]i.

Cepen BKazaHUX 3aBIaHb JIOCHIKEHD 3AJIMIIAIOTHCS aKTyalIbHUMHU:

— JIOCTIKEHHS TOKCHYHOCTI PO3YUHY, SIKUH YTBOPIOETHCSI BHACIIIOK MOTPAIJITHHS aTMO-
chepHHX onaaiB Ha MyJIOBI MaiIaHYMKH 1 TOMIHUPIOETHCS Y JOBK LTI

— IOCJIKEHHS BIACTUBOCTI MaTepially, 0 YTBOPIOETHCS MICIS TEPMIYHOTO 0OpOOIEHHS
ocajly 1 IJIaHY€eTbCs 10 BAKOPUCTAHHA y OYIIBHUIITBI.

TakuMm urHOM, JUTSI 30€peKEHHS 3eMelb, Ha SIKUX po3MimieHo Binxoau KOC, a Takox 3e-
MeJlb, 3 SKUX BUIY4YalOThCS MPUPOIHI MaTepiail — CHPOBUHA i OyIBHUIITBA, HEOOX1AHO:

1. locaimuTi TOKCUYHICTh 3a0pyIHIOBaYa 3eMeNb (BMICTY MYJIOBUX MailIaHUUKIB).

2. Po3pobutu exosioriyHo Oe3neuHy TEeXHOJIOTi0 BUKOpucTanHs OMM y OyIiBHHUITBI,
JOCTITUTA YMOBH BUKOPHUCTAHHS BTOPHHHOTO MPOAYKTY TEPMIYHOTO TEPEpOOJICHHS OCaIy
MYJIOBUX MaWJIJaHYUKIB JIJIs1 3aMIIICHHS IPUPOJHUX MaTepiaiB.

Merta cratTi. ['0J10BHOI0 MeTOI0 L€l podoTH € po3poOIeHHS peKoMeHaalii moa0 30e-
PEKEHHS 3eMeJTb 3aBISIKM YTHIII3allil BMICTy MyJIOBUX MaiiIaHYHKIB.

Buxiaan ocHoBHoro matepiaay. /st Toro, mo0 nocmiauTd OE3MeYHICTh I BUKOPHUC-
TaHHS Y CUIBCHKOMY rocrofapcTBi i OymiBHHITBI AM mpoBeaeHO NOCHIIKEHHS WMOBIpHOT
TOKCHYHOCTI BOJIH, SIKA MMPOXOAMUTH KPi3b CBUKUN OCaja Ta 0cajl MICIs BUTPUMKH Y 12 MicsIiB
Ha MYJIOBHX MalJaHuMKax 1 MoTparsie y rpyHTu. st aHanmizy BigOupaiu ocaja 3 MyJOBOTO
Maiinanunka (OMM), sikuil Mae BUTIIA, IPECTaBICHUI Ha puc. 3.

o

Puc. 3. Ocao nicns bionoeiuno2o ouuweH s CMIiYHUX 600 — HOBOYMBOPEHUI 0CA0 HA MYTIOBOMY MAUOAHYUKY (@)
ma ocao, gumpumanuil 12 micsyie na mynosomy matoanyuxy ()
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JocnimpkyBaHi BOJIHI pO3UMHU FOTYBAJINUCh 13 HOBOYTBOPEHUM OCAJIOM MYJIOBHX MaijiaH-
yukiB (BuOipku 1, 2) i OMM 3 BUTPUMKOIO Ha MYJIOBUX MaiijaHuukax 12 micsuis (Bubipku 3,
4). Orpumana cycnensis Oyna nmpodimsTpoBaHa Kpi3k GuibTp Mapku PO OC-17.

3mimryBaHHss AM 3 BOJOIO MOJEINIOE CIIOYaTKy mporiec po3unHeHHss OMM BHacizok
omajiB, fani — (UIbTpalil0 YTBOPEHOI cycneH3ii Kpi3b NMPUPOAHI MaTepianu (IiCOK, rpasii,
TOIO) 1 MOJAJBIIE MOMMPEHHS 3a0pyIHEHOT BOJM 3 IPYHTOBUMHU BoJamH. Jlo Tpo3opoi cy-
Mimi 06’emom 100 M 3 koHmeHTparieto 2,5 15 % nomaBanu 3rigao 3 KHJ[ 211.1.4.054-97
[21] no 10 GioinnukaropiB — Daphnia magna Straus. Uepe3 96 roaus npoaHanizoBaHO TOKCH-
YHICTh PO3YUHIB 3T1THO 3 METOJHUKOIO.

KinpkicTs sxuBux OloinaukatopiB Daphnia magna Straus y BogHuX cuctemax 3 po3riisiHyTOK
KOHLICHTpAL[I€l0 3a0pyIHIOI0YOT PEYOBUHHU IPEACTABICHO B Tal. 2. OCKUIBKU MPO TOCTPYy TOK-
CUYHICTh CBIYUTH 3MEHIIICHHS 0i0iHIuKaTOpiB moHaa S0 %, TO JOXOAMMO BHCHOBKY, IO YTBO-
PEH1 po34MHM 3 KOHIeHTpawi€ero 2,5 15 % OMM He BUABWIN TOCTPOT TOKCUYHOCTI BOJM.

TaOmuis 2
Jocniooicennsn be3neunocmi excnepumMeHmaibHUX po3uUuHie 3a 00NOMO20t0 OI0IHOUKAmMopi8
Daphnia magna Straus

Ne Buipkn Konuempa:[iﬂ HasiBHic Tb kMBHX 0i0iHANKATOPiB BHCHOBKH
po3uuny, % KonTpoan EkcriepumenTt
1 2,5 10 9 Hetoxcnuna
2 5 10 8 Hetokcuuna
3 2,5 10 10 Hetoxcnuna
4 5 10 9 Hetokcuuna

[lepeBipka 3 BUKOpUCTAHHSAM O101HIMKATOPIB € KOMIUIEKCHOIO MEPEBIPKOI0, MOKHA CTBEP-
JUKYBaTH JOCTAaTHIO Oe3nedHicTh BUKOpuctaHHs OMM y CiIbChKOMY TOCIOAApCTBi, OymiB-
HUIITBI, @ TAKOX BIJICYTHICTh TOKCUYHHUX BIUIUBIB Ha JOBKLLIA 3a0pyaHennx OMM Boj.

VY nporneci Bukopuctanus OMM y OymiBHUIITBI Tpeba BpaxyBaTH, IO JI0 MaTepialiB, SKi
TPaJUIIHHO BUKOPUCTOBYIOTHCA Y JOPOKHbOMY OyJIIBHHMIITBI, ICHYIOTh MEBHI BUMOI'H, 30K-
pema, opraHomiHepalibHa CyMilll TOBHHHA MaTH TaKi BIACTUBOCTI (TaduI. 3).

Tabmuus 3
Di3uUKO-MEeXAHTUHI B1ACMUBOCNT CYMIULT

Cymimi miHepaJIbHUX MaTepiaJiiB 3 B’ SI3KUM
IMoka3unkn . )
OPraHivYHUM B’SIKYYHM

Me>ka MiTHOCTI Ha cTuCK npH Temiepatypi 50 °C R 1.0
50, Mna, He MeHIIIe ’

Me>ka MiTHOCTI Ha cTucK npH Temiepatypi 20 °C R 18
50, Mmna, He MeHIIe ’

KoedimieHT BogocTiliKoCTi, HE MEHIIIE 0,7
Bononacuuenns, %, 3a 00’ €MOM, He OLbIIe 5,0

JUts 1IbOTO  MOCTIKEHHS O0caj] aKTHBHOTO MyJlIy (AM) KOMITIEKCY OYMCHHUX CIIOPY/I
(KOC) M. Yepnirosa 0ysno tepmidHO 00poOsieHo B MydenbHii nedi [IM-8 npu temrepatypi
t=500 °C. OtpumaHuii MaTepian gaji BUKOPUCTAHO JAJIsl BATOTOBICHHS 1 OCIIIXKEHHS 3pa3KiB
OpraHo-MiHEPAJIbHOT CyMillli 3 pi3HUM BMicToM no0aBku OMM, sIK MOTEHITIHHOTO 3aMiHHUKA
MaTepiajiB, 10 BUKOPUCTOBYIOTbCA Yy OyaiBHULTBI jopir. Jns ctBopenHs OMC 3rigHo 3
TY V 33852939.001-98 «OpranominepaneHi cymiti», ICTY b B.2.7-89-99 «Matepianu Ha
OCHOBI OpPTraHiYHUX B’SKYUYHMX JUISl JIOPOKHBOTO 1 aepoapoMHoro OyzaiBHunTBa» [18; 19] Bu-
KOPHUCTAHO Bi/ICIB O/IpIOHEHUH, OITYM Ta MiHEpaJIbHUMN OPOILIOK.

Y 1poMy JTOCHIIPKEHHI 3aMICTh MiHEpaJIbHOTO MOPOIIKY Oyio aobasieno 5 ta 10 % exc-
NEePUMEHTAJILHOTO 3aMIHHUKA MiHEpAJIbHOTO MOPOLIKY, a caMe TePMIYHO 0OpOOIeHN aKTHB-
Uil Myn 3 mynoBux kapT (KOC) M. Uepnirosa. OCHOBHI eTaru mporecy BUTOTOBICHHS 3pa3-
KiB JOPO’KHBOT'O MOKPUTTS MPEJICTABICHO Ha puc. 4.
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Puc. 4. Ilpoyec éucomosnenns exchepumenmanvhux 3paskie 5 ma 10 % eusenenns gizuxo-mexaniunux
enacmusocmeii 3pazxie OMC 3 pisnum emicmom 3aMiHHUKA MIHEPANbHO20 NOPOULKY

®i3uKO-MeXaHIuH1 BJIACTHUBOCTI CyMilIel, achanbToOCTOHIB 1 3aKpIMJICHUX IPYHTIB BH-
3HAYaIOTh Ha 3pa3Kax, O OTPUMaHI yIIUTbHCHHIM cyMimel y ctaieBux ¢popmax. Gopmu yis
BUTOTOBJICHHSI MIIJIIHAPWUYHHUX 3pa3KiB SBJISIOTH COOOK0 CTajieBi MOPOKHUCTI LMJIIHJIPH, SIKi
MOKYTh BUTOTOBJISITUCS Y BHUTJISAI KACETH 3 TPhOMA B3a€EMO3B’I3aHUMHU UITIHIPHYHUMU (O-
pmamu giametrpom 71,4 a6o 50,5 MM, a00 OJMHOYHHUX 3BHYAWHUX Ta MOJIETIICHUX (HOPM, pO3-
MIpH SIKMX 3aJIe’KaTh BiJl HAHOUTBIIIOT KPYITHOCTI MiHEPAIBHUX 3€PEH.

Jlyis BU3HAUYEHHS TPAHUIIl MIIHOCTI Ml YaC CTUCKAHHS 3pa3KiB Y BOJIOHACUYEHOMY CTaHi
BUKOPUCTOBYIOTBCS 3pa3KH, 10 OTPUMaHI YIIUIbHEHHSM cyMilei y craneBux ¢opmax. s
BUMPOOYBAaHHS TOTYBAJIMCH 3pa3Ku 32 HASBHOIO METOJMKOO. [ paHUIFO MIITHOCTI MiT 9ac CTH-
CKaHHA 3pa3KiB BU3HA4YalOTh Ha Mpecax MpH MBUAKOCTI pyXy miautu npeca (3,0+0,3) Mmm/XB.
[Tpu excrnepuMeHTaTFHOMY JOCIIKEHHI BUKOPUCTOBYBaBCA mpec riapaBiiunuii 32 [OCT
28840 3 maBanTaxxenasmu Bix 50 1o 100 kH (5+10 1c) i 7o 500 xkH (50 1¢) 3 crtoBuMiproBa-
yamH, 010 3a0e3nedytoTh MOXUOKy He Outblie 2 % HaBaHTaXEHHS, SIKE BUMIPIOIOTb.

[Ticnst BUTOTOBJIEHHSI €KCIIEPUMEHTAIBHUX 3pa3KiB OyJI0 MPOBEACHO JOCIIIKEHHS X ¢i-
3UKO-MEXaHIYHUX BIACTUBOCTEH 3 BUKOPUCTAHHSIM aT€CTOBAHOTO O0JIaTHAHHS.

Ha ocHOBI mpoBeneHUxX AOCTIKEHb OyI0 pO3pOoO0JICHO ONTHUMAIBHUIN CKJIAJl CHPOBHHH,
sKa O3BOJISIE 3MEHIIUTH MOPYILICHHS 3eMelb MMiJ] 4Yac BUA0O0YBaHHs OyAiBEIbHUX MaTepiaib.
PesynbpTaTu gocnimkeHHs OyIo IpeICTaBICHO y 3BITI MPO HAYKOBO-AOCHIIHY poOoTy «Jloc-
JDKEHHST TIEPCTIEKTUB BUKOPUCTAHHS y OyMIBHHIITBI JOPIr Ocagy 3 MYJIOBUX MalJaHUYMKIB
KaHai3aliiHO-0YHCHUX CIIOpyA M. UepHiroBay, KUl NepeaaHo A BUKOPUCTAHHS y JepKa-
BHEe minmpuemMcTBo «Ciyx0a aBTOMOOUTBHUX Aopir y YUepHiriBebkiit obmacti». IlepeBipka
3aiiicHIOBaIack y Jaboparopii Ciryx0m nopir y UepHiriBebkiit ooacti (Tadm. 4).

[TopiBHSIHHS OTPUMaHUX PE3yJbTaTiB CBIAYATh, IO BOJOHACUYEHHS JUIS PI3HUX KOMIIO3HU-
il 3MIHIOETHCS TIOPIBHSHO 3 TPAIMIIMHUM MatepiarioM (3pa3ok Ne 1 — KOHTpOJIbHHUIA) Ha
18+23 % 1 He mepeBuirytoTh BUMorn TY. Mexa mirHocTi pu Temmeparypi 20 °C 1 mpu
50 °C BignoBigae Bumoram TY, a B OKpeMHUX BUIAJKaX Ma€ Kpallli pe3yabTaTd MOPIBHSIHO 3
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KOHTPOJIbHUM 3pa3koM. KoedilieHT BOJOCTIHKOCTI 3pocTa€ 31 30UIBIICHHSIM JOMIIIKH Bij
5+10 % y OMC, sk 11e moka3aHo Ha puc. 5.

Tabmurs 4
Bracmusocmi mpaouyitinux ma excnepumeHmanibHuUX Mmamepianie
Me:xa mitHoCTi mig yac
No C](..]Ia[l i 06’ emua Bonona- | cTuckyBaHHSA an.l, npu Koedimient
opraHo-MiHepaJibHOY CHUYeHHS, TeMnepaTypi .l .
n/n cymimi Maca o Bogomac, | BOACCTiliKoCTI
Y o o .
20 °C 50 °C cTan.
— - —o7 0
1 B'II[CIB HOI(l)p16HeHI/II/I 93 % 223 3.9 5.0 26 5.1 1.0
bitym — 7 %
Binci monpioHeHuii — 88 %
2 bitym—7 % 2,26 4.8 6,0 1,9 53 0,88

Jowmimka — 5 %

Bizcie monpionennii — 83 %
3 bitym — 7% 2,21 4.6 4,7 1,7 49 1,03
Jomimka — 10 %

He 6inb- | He men- | He men-

meS5,0 | mel,8 | mel,0 He menmie 0,7

4 Hopmarus 3a TY

1,2

0,8

0,6

0,4

0,2

Koegiyienm sodocmitikocmi

Hopmatue no TY  [Oomiwka 5% Aomiwka 10%

Puc. 5. 3anexcnicme xoeiyicuma eo0ocmiuikocmi 3pazka 00poAICHb020 RoKpummsi i0 konyenmpayii OMC

OtpumaHi pe3ynpTaTu (3 ypaxyBaHHIM TOTO, IO 3aMiHa MIHEPAJIBbHOTO MOPOILIKY TEPMO-
00pOOJICHMMH BiJIXOJlaMH OYMCHOI CTaHIIii MPUHOCUTh €KOHOMIYHUMN, €KOJIOTIYHUI Ta coIlia-
JBHUM €(eKT) CBIYATh PO MOXKJIMBICTh BUKOPUCTAHHS K 00aBKH (3aMIHHMKA MIHEPaJIbHO-
ro MOPOIIKY) Ocaay 3 MyJOBHUX MaiJlaHUYMKIB, BPaxXOBYIOUHM, 110 OCaJ aKTUBHOI'O MYy HE
MOTIpIIy€E SKICTh OPraHO-MIHEPAJbHOI CyMilll, @ BUKOPHCTAHHS 0CaTy aKTUBHOTO MYIy JIa€
3MOT'Yy €KOHOMUTH MiHEpaJbHUI MOpOoIIOK y KiabKocTi Big 50 g0 70 xr Ha ToHHI OMC, 3Me-
HIIUTH 3alHATI BIAXOAAMHU — 0CAIOM AKTUBHOT'O MYJTY — 3€MIIL.

BucHoBku i nmpono3uuii. 1. PO3BUHYTO METOAOJIOTiI0 OXOPOHH 3€MeNb Ha OCHOBI KOM-
TUIEKCHOTO TiIX0Ay A0 iX BUKOPUCTAHHS Ta 3aMIHU MPUPOIHUX PECYPCiB BTOPUHHUMH MaTe-
plamamMu, OTpPUMAaHUMHU 13 BiJIXOJIB CTaHIlIH O10J0TTYHOTO OYMIICHHS CTIYHUX Boj. IlimBuie-
HO e(eKTHBHICTh BHUKOPHUCTAHHS 3€MENlb 3aBASKH OJHOYACHOMY 3MEHIIEHHIO TEPUTOPIi,
3a0pynHeHnX OMM, i TepUTOPiii, 3 TKUX BUITYYa€THCSI CHPOBHHA JIs Oy 1iBHUIITBA.

2. Ha ocHOBI mpoBeeHNX €KCIEPUMEHTATBHUX JOCHTIHKEHb 3 TEPMOOOPOOICHHS OCaay aK-
TUBHOT'O MYJIy 1 IOJAJIBIIONO BUKOPUCTAHHS HOTO JUIs BUTOTOBJICHHS 3pa3KiB OpraHOMiHepasb-
HOI CyMillli OTPUMAHO Pe3yJIbTaTH, SKi CBIIYaTh PO MOKIMBICTh BUKOPHCTAHHS K TOOABKH —
3aMIHHHMKa MIHEpaJIbHOIO MOPOLIKY — 0Ca/1y 3 MyJIOBUX MaiiJaHuMKiB, BpaXOBYIOUH BCTAHOBJIEHY
HOro HETOKCUYHICTb 1 BUMIPsHI (PI3UKO-MeXaHIuH1 OKa3HUKH 3pa3kiB OMC 3 pi3HMM CKJIaJIoM
no6aBku. Beranorneno ontumanshuii ckiiax OMM s 3aMiHH TPUPOTHUX MaTepiaiiB y OyiB-
HUIITB1 JIOPIT' 3 OPraHO-MIHEPaIbHOI CyMilll, 110 MICTUTb: 83 % BijaciBy noapiOHeHoro, 7 % Oi-
TyMy, 10 % excriepuMeHTaIbHOr 0 MOPOIIKY (0caj MyJIOBOTO Mal/IaHUMKA).
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3. IIpoBeneHO MOJEIOBaHHS AHTPOIIOI'€HHOIO TUCKY Ha JOCHIPKEHIN TepUTOpii 3 ypaxy-
BAaHHSAM TOKCHUYHOCTI 3eMenb, 3a0pyaHeHux OMM, 3 BUKOpUCTaHHSIM OlOIHAWKATOPIB
Daphnia magna Straus. 3po0JieHO MepeBipKy TOKCHYHOCTI O0caxy MYJIOBUX MalmaHuukiB Ye-
PHITIBCHKOI KaHaTI3aI[IiHO-OYMCHOI CTaHIII1 y BUTJISAI cucTeM 13 BMicToM 2,5 15 % OMM 3
BUKOpUCTaHHIM OloinaukatopiB Daphnia magna Straus (KoMIUIEKCHA NepeBipKa), SKa BUSBU-
Ja gocTaTHIO Oe3neuHicTh BUKopuctanus OMM y cimbChKOMY TOCIIOAPCTBI, OYAIBHHUIITBI, a
TaKOX MOTEHUIHHUX BIJIUBIB Ha TOBKULIA 3a0pyJHEHNX aKTUBHUM MYJIOM BOJ.
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MODELING OF THE EVENT OF RADIOACTIVE CONTAMINATION
BY TRITIUM

Ipeocmasneno nioxio 00 MoOeno8anHs JTOKAILHOL NOJii padioakmugHo20 3a0pyOHeHH MEPUMOPIi Mpumiem 3a Oono-
MO2010 NPOCMOPIE NO8 A3AHUX PIZHOMACWMAOHUX MoOeneil cmany cucmemu. TIpu 00Ci0dceHHi pO3NO6CIOONCEHHSL MPUMIIO Y
6000HACUYEHUX [PYHMAX Y 3ANPONOHOBAHOMY NIOX0O0i 8PAXOBAHA OOMENCEHICMb NepeMiujeHHs. MPUmilo y 6ePMUKATbHOMY
HANpsiMKy NOPUCMONPYIICHO20 HACUYEHO20 PIOUHOIO cepedosulyd. 3anponoHo8ano GUPIUEHHS NUMAHHS 0OMEeNCeHOCMI 3a
00NOMO2010 OOCTLOANCEHHSI CIYNEHsL 36 SI3AHOCHE Midic MEepOoio I pioKoio ghazamu cepedosuuya.

Knrouoei cnosa: mpumiii, Mmooenvb, cman, nepemiujerus, paxmop.

Tpeocmagnen no0xo0 Kk MOOEIUPOBAHUIO TIOKAILHO2O COObIMUSL PAOUOAKMUBHO20 3A2PA3HEHUs. MePPUMOpUL. mpumuem
€ NOMOWBIO NPOCMPAHCING CEI3AHHBIX PAZHOMACUIMADHBIX MOOenell cocmosnus cucmemsl. Tlpu ucciedosanuu pacnpocmpa-
HeHUsl mpumust 8 00OHACLIUEHHBIX SPYHMAX 8 NPeoaazaemMom nooxooe YUmeHa 02PAHUYeHHOCMb nepemMeujenuss mpumus @
6EPMUKAILHOM HANPAGIEHUU NOPUCMOYNPY20U HACLIYEHHOU JHCUOKOCmbIo cpelde. [Ipednodiceno peuienue eonpoca 02paHu-
YeHHOCMU nepeMeeHUs ¢ NOMOWDBIO UCCTe008AHUS CIENeHU CBA3AHHOCU MeXCOy MEepOOUl U HCUOKOU paszamu cpeob.

Knrueswie cnosa: mpumuii, mooens, cocmosnue, nepemewjerue, pakmop.

The article presents an approach to modeling local event of radioactive contamination by tritium. It is made by means of
spaces of the connected models of different scale of a condition of system. Taken into account the limited movement of tritium
in the vertical direction of the porous elastic water-saturated medium. The proposed solution of the issue of restricting the
movements through the research of the degree of coupling between the solid and liquid phases of the medium.

Key words: tritium, model, condition, displacement, factor.

ITocTtanoBka npodJemu. I3 O6ubin Hixk 1700 Bigomux panionykiiais jaume 200 MoxyTs Oy-
TH BHUKOpHCTaHI Ha mpakTii. Cepea HUX BaKJIMBE MICIle HAJICKUTH 130TOMY BOJIHIO TPHUTIO.
Tpuriii Mo>ke OyTH BUKOPHCTAHWM Maibke B yCIX HampsMKaX, JI€ 3aCTOCOBYIOTHCS 130TOIH: SIK
pPadioaKTUBHUN THAMKATOP y Te0(]i3MUHUX, IPYHTOBO-TAPOIOTIYHMX, XIMIYHHUX, OIOTOTTYHUX Ta
MEJMYHUX JOCIIDKCHHSX; Y BHTIISIL JUKEepeia 10HI3YF0UOro BUIPOMIHFOBAHHS JUIS PaJIi0i30ToON-
HUX BUMIPIOBAIBHUX MPUJIAJIB, TEXHOJIOTTYHUX MPHIAIiB Ta IPUCTPOIB, YCTAHOBOK 1 MPUJIAIIB
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