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BUKUJ “'Cs IIIJ] YAC 3rOPSTHHS TOPIOUUX MATEPIAJIIB 3A PI3HUX YMOB
HA PAJIOAKTHUBHO 3ABPYJJHEHUX 3EMJIAX

JlanamadTHi mokexki Ha pagioaKTHBHO 3a0pyAHEHHMX TEPUTOPIsAX MiBHIYHOI YKpaiHu iHTeHCH(ikyBamucs 3a
OCTaHHE JIECATHIITTS, IO BUKJIMKAE 3aHENOKOEHHS 11010 PECYCIEH3ii TEXHOTEHHUX PaIiOHYKIiiB, B ToMy uncii *3Cs.
He3Baxkaroun Ha YHMCIICHHI MOCHI/DKCHHS 3 I[bOTO AacCMeKTy, EMITPUYHI JaHi MO0 BUKUJIB PaJiOHYKIIIB MpH
CHAJIOBaHHI TOPIOYMX MarepialiB B yMOBax, HaOJNMKEHMX 0 NPHUPOAHUX, 3aIMINAIOTHCS (parMeHTaTUBHUMH. 3a
peE3yJIbTaTaMi 1LOTO JIOCIIPKEHHSI OTPMMaHi HOBi CIIOCTEpeXeHHs moja0 Bukuay 3’CS mig 4ac 3ropsHHS MOXY,
TpaB’SIHUCTOT POCIIMHHOCTI, IAPiB JIICOBOT MiZCTHIIKY Ta 3eJIeHNX (KMBHX) T'JIOK COCHH, 310paHMX HA ILIECTH JUITHKaX Y
30Hi BiI9yKEHH, 1[I0 PEACTaBISAIOTE COCHOBI Ta OEpe30Bi JIicH, a TAKOXK JTYKH.

BukopucToByIour cremialbHO CTBOPEHY CHCTEMY aepo30JibHOI (inbTpamii, OyI0 KiTbKICHO OIIIHEHO aKTHBHICTb
187Cs y nuMoBHX aepo30isix i BU3HAYEHO HOTO YAaCTKy BMKHAY BiJHOCHO aKTHBHOCTI y CHAleHOMY MaTepiani, Tak i
3araJibHOTO 3aracy Ha 3aKJIaJeHUX AISMHKaX. BUXiTHI po3paxyHKH Iand 3MOTY iIeHTH(IKYyBaTH 3aJIeKHICTh BEIMIHHA
BHUKHIY Paaioi30TOIy BiJ] BEPTHKAIGHOTO PO3MIIIEHHS Iapy B mpodiiai COCHOBOI MiACTHIKH MPH IX PO3IITHBHOMY
CHaJIOBaHi, BOJHOYAC BEpXHI MIapy (MOX i CBDKMH oman) Maiuu OUIbIIMIT BHECOK y BHKHJ aKTHBHOCTI PajioHYKJIiZA,
HE3BaXKAKOUM HA MEHINY akTUBHICTh *3'CS MOpiBHAHO 3 rMOIMM, ryMidikoBaHUM mwapoM. 301IbIIEHHS BMIiCTy BOJIOTH
(3 5-13 % no 15-29 %) cyTTeBO 3MEHIIMIO PiBEHb eMicii paJioHyKiIiJia i3 COCHOBOI MiICTHIKM (MTPUOIU3HO HA OAWH
MOPSI0K), TOAIL SIK TOPIHHS 3€JICHIMX COCHOBHX T1JIOK 13 BMicToM Boju noHaa 100 % Maiiu HecnoAiBaHO BUCOKI BUKUIU
18Cs (10 24 %). CepeHbo3BaXeHa 4acTKa eMicii paj1ioi3oTory 3pocTaia y MOC/iI0BHOCTI: COCHOBHH JIic — GEpe30BHit
nic — nyr (0,075-0,45 %) mis MexaHiYHO HEMOPYIICHUX 1 MOBITPSHO CYXHX IMOBEPXHEBHX LIAPiB MOXOBOI/TpaB’sHOT
POCIIMHHOCTI Ta MiACTHIKA/IETPHUTY.

Orpumani koediunientu Bukuay *Cs BiIHOCHO 3aralbHOi aKTHBHOCTI HA JOCIIIPKYBAHMX MiNSHKAX IEPEBAXKHO
Y3TOJKYIOTHCSI 3 €MITIPUYHAMHU OIIHKAMHM Ta 3MOJIEIbOBAHUMH pPE3yJbTaTaMH JIICOBUX TMOxex HaBecHi 2020 p. B
YopHOOUNBCHKIA 30HI Bigdy)KeHHS, e Iell moka3HuK orfiHioBaBcs B Mexax 0,01-0,4 %. 3i0pani y mociimKeHHSIX
MaTepiaiu cBigyaTh, mo BUkuAM “'CS y 4OpHOOWILCHKUX JaHamadTax HaBpsd 4 IepeBUath 1 % Bij 3arajbHOro
3amacy B €KOCHCTEMax, HaBiTh ITiJ] 9aCc MacIITA0OHKX JTICOBUX TIOXKEXK.
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187Cs RELEASE FROM COMBUSTIBLE MATERIALS BURNING UNDER DIFFERENT
ENVIRONMENTAL CONDITIONS IN THE CHORNOBYL EXCLUSION ZONE

Wildfires in radioactively contaminated territories in northern Ukraine have intensified over the past decade, raising
concerns about the atmospheric resuspension of technogenic radionuclides, particularly *3’Cs. Despite numerous studies
on this topic, empirical data on radionuclide emissions from burning combustible materials in near-natural
environments remain limited. This study provides new estimates of ¥’Cs release during the combustion of moss,
herbaceous vegetation, forest litter layers, and green pine branches collected at six Chornobyl sites representing pine
and birch forests as well as meadows.

Using a custom-built aerosol filtration system, we quantified *’Cs activity in smoke aerosols and determined its
fraction of release relative to both fuel activity and the total ecosystem inventory. The results revealed a clear
dependence of the cesium radioisotope release on the vertical position within the pine litter profile during burning: the
upper layers (moss and fresh litter) contributed a greater amount to the atmospheric release, despite having a lower total
137Cs activity compared to the deeper humified layer. An increase in moisture content (from 5-13 % to 15-29 %)
significantly reduced radionuclide emissions from pine litter (by approximately one order of magnitude), whereas
combustion of green pine branches with moisture contents exceeding 100 % had unexpectedly high *’Cs releases (up to
24 %). The mean proportion of cesium radioisotope release increased along the sequence: pine forest — birch forest —
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meadow (0.075-0.45 %) for mechanically intact and dried above-ground layers of moss/grass vegetation and
litter/detritus.

The obtained ¥'Cs release factors relative to its total activity in the studied sites generally align with empirical
estimates and modelling results for the spring 2020 Chornobyl wildfires, where this parameter has been estimated to
range between 0.01 and 0.4 %. Our materials indicate that *3’Cs release in the Chornobyl landscapes is unlikely to
exceed 1 % of its gross inventory in ecosystems, even during large-scale wildfires.
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