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OXEPEJNA PAOIOAKTUBHOIO
3ABPYOAHEHHA TEPUTOPII NonbLl

PoseansiHymo Oxepena padioakmueHo20 3abpyOHEHHS rpyHmMy, nosimps ma 800HUX
pecypcie Ha rnipuknadi HU3KU KpaiH cgimy, a makox [Monbuwi. 3anpornoHogaHo 3axodu
w000 3MeHWEHHS ennuey palioHyKnidie Ha HaBKONUWHE cepedosule.

Knroyoei crioga: padioakmusHe 3abpyOHEHHS, padioHyKiou, HaBKOMUWHE cepedosule.

PaccmompeHo ucmoyYHUKU paduoakmueHo20 3a2pe3HeHUsI ro4ebl, 86030yxa U 600HbIX
pecypcoe Ha npumepe psida cmpaH Mupa, a makxe [lonbwu. [TpednoxeHsbl
MepPOornpUsIMUsi OMHOCUMESIbHO YMEHbLWEHUST 8MUsIHUSI PadUOHYKIUOO8 Ha OKPYXatouwlyto

cpedy.

Knroyeenle cniosa: paduoakmusHoe 3agpe3HeHue, palUoHyKUObI, OKpyxaroujasi cpeda.

The paper researches sources of radioactive contamination of the ground, air and
water resources in several countries, including Poland. It introduces methods for
reducing effect of radio-nuclides on environment.
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Beryn

B yMoBax, Konu aHTPOIIOTreHHI 3MiHU TOPKHYJIUCS
MPaKTHYHO BCIX €KOCHCTEM 3€MHOI KyJIi, aTMochepH
1 HaBITHh HAWHOMIKYOrO MO IUTAHETH KOCMIYHOI'O
MIPOCTOPY, HAHBAXKIIMBIIINM 3aBIAHHSIM CY4acHOCTI
cTano TyIo0ambHE MOJIMIICHHS, BIIOCKOHAJICHHS
MIPUPOAOKOPUCTYBaHHS, 00OB’SI3KOBE €KOJIOTiYHE
OOTPYHTYBaHHS BCIX BHIIB TOCIOAAPCHKOL isUTHHOCTI,
TIOTOJKEHHSI IUIaHIB i€l MisUIBHOCTI MK KpaiHamu,
BUKOHAHHSI CHJIIaMU MIXXHapOJHOI'O CITiBTOBAPHCTBA
IJ100aJIbHUX 3aXO[IB 3 OXOPOHHW OlocdepH IuIaHeTH
3apajau il 30epeIKeHHS.

Panioekosorist — HaliMOJIOMIINI cepeln HOBITHIX
PO3MiNIiB 3arajibHOI €KOJIOTii, aKTHBHUH pPO3BHTOK
SIKOTO TIOYaBCSl MPAKTHYHO micisi YopHOOHIbCHKOT
Katactpo(du, sKka CTPUBOXKHJIA BeCh CBIT [1].

BrumB  pasioakTUBHOTO BHIPOMIHIOBAaHHS Ha
OpraHi3M JIFOMUHHA 0COOJIMBO HeOe3MeUHui. AHali3u
pe3yJIbTaTIB eKCIIEPUMEHTIB Ha TBApUHAX 1 HACIIJIKIB
OIPOMIHEHHS JIIO/IEH IIiJ Yac aTOMHHUX BUOYXIB y
Xipocimi Ta Haracaxi, a mizHime B YopHOOWTI, IpHBEIH
JI0 BHUCHOBKY, IO TOCTpa OlojioTiYHA misl pamiarii
MIPOSIBIISIETBCSL 'y BUIJISAI TPOMEHEBOI XBOPOOH,
JIOKAJhbHUX YPaKEHb IIKIPH, KPHUINTAIHKA OKa,
KiCTKOBOT'O MO3KY i IPU3BOANTH IO CMEPTI.

ChOro/iHi TOIOBHUMH JDKEpETIaMU Pajii0aKTHBHUX
3a0pynHeHb Oiochepu € paaioaKTUBHI aepo30ii, sAKi
MOTPAIUIsIoTh B atMocdepy mmia vac BHNpoOyBaHb
simepHoOi 30poi, aBapiii Ha AEC Ta pamgioakTHBHHX
BUPOOHMIITBAX, & TAKOXK PaTiOHYKITi/IH, IO BUIUISIOTHCS

3 palioaKTHBHUX BiJIXOiB, 3200pOHEHUX Ha CYII i
Ha MOpi, 3 BIANPalbOBAaHUX ATOMHHUX PEAKTOPIB i
yCTaTKyBaHHs. PaTioaKTHBHI Omajay, 3aJIeKHO BiJ
pO3Mipy YacCTHMHOK i BHCOTH IX 3HaXOJKCHHS B
aTtMmoc(epi, MalOTh Pi3HUH Yac OCiaHHS Ta pajiyc
nomupenHs [1].

Jxepena ioHi3yr04oro onpoMiHeHHs

Y haHiii CTaTTi PO3MIISHEMO OLUIBII JCTAIbHO
JDKeperia i0HI3yI0UOoro ONpOMiHSHHS. 3a TIOXOKCHHIM
1 XapakTepoM JDKepesia 10HI3YF0UOoro OMpPOMIHCHHS
MOXKHA MTOJITUTH Ha!

— HaTypaJbHi Ta WITY4Hi;
— 3aKpHTI Ta BIIKPHUTI.

Jlo HaTypaJgbHHUX JDKEpell ONMpOMiHEHHS BiJIHO-
CATBHCSI PaJiOAKTHBHI ONMPOMIHEHHS Bix 3eMi, sKi
MOXOMATHh BiJ HATypalbHUX IPOMEHEYTBOPIOIOYHX
€JIEMEHTIB, sIKi 3HAXOAATHCS B atMocdepi, rigpocdepi
Ta Jitocdepi, a TaKOK ONPOMIHCHHS KOCMIdHE.
OpraHi3M JIOJWHY IAJSra€ TakoX BHYTPIIIHBOMY
OIPOMIHEHHIO BiJl PaJiOaKTHBHHUX EJIEMEHTIB, SIKi
JIOCSITAIOTh HAIIOTO OpraHi3aMy 3 1XKelo, BOIOKI Ta
noBiTpsiM. Crtiin pajiioakKTUBHUX EJIEMEHTIB, TaKHX
sk Kamii-40, Byrieis-14, pamoH-226, 3HAXOIATHCS
TaKOX Y Hallliil KPOBI Ta KiCTKaXx.

Po3BUTOK pi3HUX PO3MiTIB HAyKH, B TOMY YHCII
ME/IMYHHX Ta aTOMHHX, IPU3BIB JIO TOTO, 1110 MOPST 3
HATypaJIbHUMH JDKEpEeslaMU OIPOMIHEHHS 3’ SBUJIHCS
LITYYHI JpKepesa palioakTHBHOTO ONpoMiHeHHs [2].

Y rtabnumi 1 moka3aHO YacTKy HalOiNbII
TIOMIMPEHHX JPKEPeEIT ONPOMiHEHHSI.
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TexHo2eHHa be3sreka

Tabnuys 1

YacTka qxepest ONPOMiHEHHSA

JxepeJia onpoMiHeHHsI Yacrka, B %
HarypabHhi Paynon-222 40
Topiii-220 2,0
I'ama-nipomeHi 13,8
BHyTpiIIHE OPOMiHCHHS 8,6
KocMiuHe onpoMiHEeHHs 8,7
Ity4ni MenudHa giarHOCTHKA 25,8
Asapii 0,4
[HIi mKepena 0,7

PapioaxkTuBHi Bixxoan

3aiexxHo BiJ] XiMiYHOI (OpMH, aKTUBHOCTI JpKeperna
Ta PafiOTOKCUYHOCTI NMPOMEHEYTBOPIOIOYHX 130TOIIIB,
panioakTHBHI BIIXOIH MOJIIISIOTHCS Ha!

HU3bKOAKTHBHI, Taki, 5K 336py]1HeHI/II/I OJIST,

Ha60paTopHe OCHAIIIEHHS], XipypriuyHe 00na HaHHs

B OHKOJIOTIYHHUX JIIKAPHSX;

— CEpeIHbOAKTUBHI — (pparMeHTH KOHCTPYKIIIH,
BHKOPUCTaHI pPaJiOaKTHBHI MaTepiald, CTiYHi
paaioaKTHBHI BOMIM;

— BHCOKOAKTHBHI — sifiepHe maiuBo [1].

VY Ionpmii npobieMaMu paJioaKTHUBHUX BiIXOIIB
3aiimMaeThess Bimmin 3HemkomkeHHs oHI3yroumx
BinxoniB (ZUOP), skuii mpoBOguTh poOOTH OO
3HEIIKO/PKCHHS Ta 3aXOPOHCHHS BIIXOIIB, SKi
OTPUMYIOTBCS Y PI3HUX TalTy3sIX BUPOOHHIITB KpaiHU.
MicueM 3aXOpOHEHHS pPaliOaKTHBHUX BIJIXOMIIB €
HepxaBre cxopuine PamioaktuHux Bimxoxnis (KSOP).
€ BOHO MOBEPXHEBUM CXOBHIIEM ISl 3aXOPOHCHHS
KOPOTKOXXHMBYYHX PaJiOaKTHBHUX PEUOBUH HU3BKO-
Ta CepeIHbOAKTUBHHX BiJXOJIiB, TICPiO] HAMIBPO3MATY
SIKUX He nepeBunrye 30 pokiB.

PanmioakTuBHi 00’€KTH, JI0OKAJI30BaHi HABKOJIO
HMoabui

[onpia 10 CHOTOAHINIHLOIO JHS HE MAa€ CBOIX
ATOMHHX CJICKTPOCTAHINi, aje MO0 CYCIICTBY Ha

BimcTani 310 KM BiJf CBOIX KOPIOHIB 3HAXOJUTHCS
10 mirf0YMX aTOMHHX €JIEKTPOCTaHIIiH 3 27 Mpartor0uiMU
eHeproOIokaMu MOTYXHICTIO 18 Tucsty MBT, 110
BIiJITIOBIIa€ TEIUIOBI# MOTY)XHOCTI OUs 55 Trcsy MBT.

I3 27 nitounx eHeproOyiokiB 16 ocHamieHO
peaxtopamu Tty WWER-440, enexrpiuuHa HOTYKHICTh
KoxkHOro ckianae 440 MBT; 6 610KiB i3 peakTopamu
WWER-1000 3 eneKTprHYHO0 MOTYXKHICTIO KOYKHOTO
1000 MBt; 4 Omnoku 3 peakropamu BWR 3
CIICKTPUIHOIO MOTYKHICTIO KOXKHOTrO0 495, 625, 1200
Ta 1315 MBT; 1 6510k 3 peaktopom RBMK (po3raroBaHo
y JIutsi) 3 enexktpuuHoto motyxHictio 1500 MBT [2].

[I]o cTOCYETHCS CBITOBMX aTOMHHX EJICKTPOCTAHITIH,
BIUIUB DaJiOaKTUBHUX BIIXOJIB SIKMX IpH aBapii
Moxe OyTH BiguyTHui 1 Ha Tepuropii Ilombiii, TO
BCBOT'O Ha TemepilHii yac npaimtoe 438 peakropis,
103 3 sxux posramoBano y CIIA. JIpyre wmicue y
cBiTi mocizae ®paHuis 3 59 AirouuMH peakTopamy,
Tpere — SnoHis 3 55 peakropamu. YacTka aTOMHOI
€HEPreTUKU B 3araybHiil KiNBKOCTI BUPOOHUIITBA
eHeprii y cBiTi 1yxe Benuka (78 %). Y HalOmmxkaoMy
MaliOyTHbOMY IUIaHYETBCS y CBiTI MOOYIyBaTH IIe
188 peakTopiB. Y Tabnmii 2 MMOKa3aHO KiJIBKICTh
JIIOYMX Ta HEeJ0OYJTOBaHUX aTOMHHX €JIeKTPOCTAHIIiH
CBITY.

Tabnuys 2
ATOMHI peakTopH CBiTY
Jlitoui peakTopu PeakTopu B 6yaiBHUITBI
Kpaiuun Kinbkicrs EnexTpuuna Kinbkicrs EnexTpuuna
noTyxHicTh, MBT NOTYxKHicTh, MBT
ApreHTuHa 2 935 1 692
Beubris 7 5728 0 0
Bpasmunis 2 1901 0 0
Bonrapist 2 1906 0 0
Benka bputanis 19 10982 0 0
Bipmenis 1 376 0 0
Tosutasis 1 485 0 0
IHpis 17 3779 6 2976
Ipan 0 0 1 915
Icnanis 8 7442 0 0
Kanaza 18 12595 2 1540
Kuraii 11 8587 4 3170
Kuraii-TaiiBanp 6 4884 2 2600
Kopest IliBgenna 20 17533 1 950
JlutBa 1 1185 0 0
Mekcuka 2 1310 0 0
Himeuunna 17 20303 0 0
Iakucran 2 400 1 300
IliBaenno-Adpuk. Pecry6ur. 2 1842 0 0
ITonbia 0 0 0 0
Pocis 31 21743 5 2720
CioBayunHa 2064 2 840
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Haykosi nipayi. Tom 116. Bunyck 103

IIpoooeoicenns mabauyi 2

C10BEHisI 1 696 0 0
CIIA 103 98254 1 1155
YropumHa 4 1773 0 0
VYkpaina 15 13168 0 0
Yexist

PagioakTuBHe 3a0pyaHEeHHSI HABKOJIHUIIHbOTO
cepe1oBMIIA

PagioakTrBHE 3a0pyTHEHHS CEPEIOBHINIA MTOUIIETHCT
Ha 3a0pyAHEHHS IPYHTY, BOJH, MOBITPSI.

Po3rissHeMO paioaKTUBHICTH JMESIKUX €ICMEHTIB
Ha Hamrii mianeTi (tada. 3).

Tabnuys 3
AKTHBHIiCTB pagioHyKJIiaiB y 3emuri [2]
mK ZITh zféU
KibKicTh pagioHyKIIiIiB Y JaHIO3] 1 9 14
BwmicT y kopi 3emi 7,3x10° 7,8x10% 5,7x10%
BwmicT y Bojii OKeaHiB 1,6x10% 3,5x10" 7,9x10%°
Bumicr y 1 kM’ rpyHTY 8,4x10™ 8,1x10™ 9,2x10™
Biﬂ)fO/Ill/l BiZl yCIX CHEPreTHYHNX aTOMHHX PEaKTOPIB B CEPEIHBOMY 2.2x10'
3a piK

3 tabmumi 3 BHAHO, MO B | KM® IPYHTY BMicT
HATYpaJbHUX PaNiOHYKIIIB BHINA, HIX KUIBKICTH
BiJIXO/IIB BiJl yCIX €HEPreTUYHUX aTOMHUX PEAKTOPIB
3a pik. AJe cIi po3yMiTH, 1110 Ha TIHOUHI 011t 1 kM
HEMa€e MOXKJIMBOCTI Y IUX PafioOHYKIiIiB MIirpyBaTH
y BENHUKIA KUIBKOCTI Ha IMOBEPXHIO IPYHTY dYepes
HasABHICTh BEJMKOI KIJILKOCTI Oap’epiB, IO Mepe-
HIKOJDKAIOTh LILOMY PYCi.

PamioakTuBHICTH TPYHTY BiJ HaTypajJbHUX Ta
IITYYHUX PAJiOaKTHBHHUX 130TOIB BU3HAYAETHCS Ha
TiICTaBl 3aMipiB y I'PYHTI, KU OepeThbcsl Ha TITHOHHI
10 cM Ta 25 cm. Ha migcraBi Takux 3amipiB y pi3HHX
perionax Ilonpmli BU3HAYMIM, IO HAWOLIbIIE

3a0pyAHEHHS y PI3HUX BOEBOJICTBAX KPAiHM MOB’SI3aHO
3 i3otonom nesis-137. OcobnuBo 1€ 3a0pyIHEHHS
nomitHe y KatoBumpkomy (4,95 kBx/M?), Bpou-
naBcekoMy (4,02 kBx/M?) Ta Kpakicskomy (2,69 kBx/
M?) perionax. o ChOTOHIITHBOTO HS 1€ TIOB’A3aHO
3 IHTCHCUBHMMH OIAaJaMH JONIy, sSKi HIUIM B IiA
MicreBocTi micist YopHOOMIIbChKOT aBapii.

AuJte Hali0iIbIIA 1033 ONPOMIHEHHS OTPUMYETHCS
BiJl PaiOHYKIIiIB, SIKi IICTAIOThCS JI0 CEpeAOBHIIA
yepe3 atMocdepHe moBiTps [3].

VY TaOnuii 4 nokazaHa piyHa KUTbKICTh PaliOHYKII B
HaTypaJILHOTO MOXOIDKEHHS A00 BUTBOPEHHUX JIFOIMHOIO,
sIKa TMPOHHKAE JI0 aTMOChEepH.

Tabnuys 4
AKTHBHICTB Ta eHeprisi pagioHyKJIiliB, siKi MONagaTh 10 aTMOchepHn
Jxepena AxTuBHicTb [BK] Enepris

Rn-222 3,3x10" 3,0x10'

H-3 7,4x10'° 2x10!
HarypasbHa emicis ra3iB Ta nui1y 3 HOBEpXOHb MOpIB Ta IpyHTY 10 | Pb-210 1,8x10'¢ 1,9x10!
atMochepu C-14 1,4x10" 3,5x10'

Ra-226 2,4x10™ 1,1x10!

U-238 1.48x10™ 1,6x10'

Rn-222 4,1x10' 3

H-3 7.0x10' 2,1x10'
SnepHa 30post (BUOYXH Ta BUPOOHHIITBO) C-14 63x10' 1.5x10!

Cs-137 2,6x10' 2,3x10'
YopHOBHIIEChKA aBapist Cs-137 7x10' 6,1x10°
ATOMHA eHepreTuka H-3 5,6x10'° 1,3x10*
Byskaniuna emicis 1o atmocdepu Po-210 5,1x10% 4,4x10°
CriaJiroBaHHS BYTiUist Rn-222 8,5x10™ 7,6x10°
IITyuni no6pusa Ra-226 4.1x10" 3,2x10!

3 Tabmumi 4 BUAHO, 10 HaHOIIBIIA KIJBKICTH
€Heprii, siKka MOoTpaIusie 10 aTMoc(epH, TTOXOAUTD Bif
pamony-222. Bei iHImi mKeperna € Habarato MEHIITUMHL.

KinpKicTh pafioHYKII/IIB y BOJAaxX OKEaHiB Ha
3...5 mopsakiB MeHmia, Hix y 3emui. Hampukian,
KOHIIEHTpais HaTpiro-40 y MOpCBHKil BOZI CTAHOBUTH
11 bx/nitp, ypany-238 — 40 bx/mitp, a Topito —
0,004 bx/mitp. Kinekicts pamony ckianae 7 bk/100 kr.

AJle 11e cepenHi 3HaAUCHHS, SKi 3MIHIOIOTBCS 3aJICKHO
BiJ rIMOWMHM MOpiB Ta oOKeaHiB. Hampuknan,
KUJIBKICTh paJIOHy Ha JHI OKEaHy MOXKE CKIIQJaTH
HaBiTh 34 Bx/100 kr.

V Tlospii 6arato pokiB MPOBOANUTHCS MOHITOPHHT
BOJ 1 1X ocamiB. Y Tabmuii 5 mokaszaHi pe3yiabTaTH
JOCTiiB, npoBeaeHux y 2007 pori Ha HAWOUTBIIHX
piukax IMombmi [3].
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TexHo2eHHa be3sreka

Tabnuys 5

3amipu kiabkocTi cTpoHnio-90 i nesiro-137 y Haii0iabmmx piukax Ioabomi

Ha3sga pivok

Cs-137

Sr-90

Mexi KiibKoCTI

CepeaHsi BeJINUYHHA

Mexi Ki1bKoCTi

CepeaHsi BeJINUYHHA

Bicna, byr

1,431

2.4

3,5-6,3

4,5

Oxep, Bapra

2,045

3.3

3154

4,3

PanioakTnBHIiCTh TIpHOEpexxHUX Box bantuku Oyna
KOHTpPOJIbOBAaHA BUMipaMU KiJILKOCTI 130TOIy Ie3ito-
137, panony-226 Ta i3otomy Hatpito-40. Cepenni

3HAYEHHS [IUX 130TOIIB CKIANAIOTh: I 1e3it0-137 —

45,9 Br/M’, panony-226 — 3,4 bx/M’. ¥V Tabmuii 6
MOKa3aHO Pe3yNbTaTH JOCITIIIB ocaaiB banTiichkoro
MOpsI Ha KUIBKICTh CTpOHI10-90 1 nme3ito-137.

Tabnuys 6

Hocainu ocanis banTtilicbkoro Mopsi Ha KiibKicTb cTpoHIin-90 i nesia-137

Baariiicbke Mope

ToBuMHA OcajiB Cs-137 Sr-90
0...5cm 127 3,13
5...11cm 29 3,52

Takum YHHOM, Y pe3y/bTaTi IPOBSICHUX JTOCIIIIB
BUKHU/IIB PaJiOaKTUBHUX PEUYOBHH Y TOBITPS, IPYHT
Ta Bogu Ha Tepuropii [loapmii Oynao BU3HAUEHO

HAWOLTBIII MOIIMPEHi 3a0pyIHIOBAYI VTS Pi3HKX PETiOHIB

JIITEPATYPA

KpaiHH, 10 Ja€ MOXIIHUBICTh IPOBOJUTH BIAMOBIIHI
3aXOIH IIOJI0 3MEHIIICHHS Pali0aKTUBHOTO 3a0pY/IHCHHS
TEpeHiB KpaiHu.
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