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PAflMOyrJlEPOfl ABAPMMHOrO BbIBPOCA HEPHOEbUlbCKOft A3C B TOflOBblX
KOJlbliAX HEPEBJEB

P e 3 i0M e . A B T o p b j n p e n c T a B j i a i o T  p e a y j i b T a T b i  H3M e p eH M ii K O H u e H T p a u H H  p a n n o -  
y r j i e p o n a  o  o 6p a 3u a x  r o n o B u x  c j i o e B  n e p e B b e n  o T o 6p a H H b ix  H a  p a 3jiH M H Ux 
p a c c T O H H H a x  o t  M e p H o6y j i b c x o H  AEC. B c j i o h x  1986 r o n a  o 6H a p y x e H O  
K O H u e H T p a u H H  p a n n o y r J i e p o n a  B buue 500 PM.

ZAPIS EMISJI RADIOWĘGLA W CZASIE AWARII REAKTORA JĄDROWEGO W
CZERNOBYLU W SŁOJACH ROCZNYCH PRZYROSTÓW DRZEW

Streszczenie. Autorzy przedstawiają wyniki pomiarów koncentracji 
izotopu C-14 wyprodukowanego w czasie awarii reaktora jądrowego w 
Czernobylu w próbkach rocznych przyrostów drzew rosnących w różnych 
odległościach od reaktora. Zaobserwowane najwyższe wartości w słojach 
utworzonych w roku 1986 przekraczają 500 PM.

TREE RING RECORD OF RADIOCARBON EMISSION FROM THE
CHERNOBYL NUCLEAR POWER PLANT

Summary. The radiocarbon content in annual tree rings, sampled at 
several distances in the zone of influence of Chernobyl nuclear power 
plant has been measured. The highest levels up to more than 500 PM were 
found in tree rings formed in 1986.
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B Teneme npouiemiiHX nßyx necsiTHJieTMH cyMMapHoe xojwsecTBO panHoyrjiepona 

BbißpoiueHHoe b aTMociepy H3 Bcex «nepHux ycTaHOBoK MHpa 6buio OTHoenTejibHo 

HeBeraxo no cpaBHneHHio c KOJiHMecTBOM pannoyrjiepona. o6pa30BaBwerocH npn 

HcnbiTaHHSx aTOMHoro opy*na. IloiiiTOMy npn paccMOTpeHHH rJioBaJibHoro 

pannoyrjieponHoro oßMeHHoro pe3epByapa BXJian peaxTopHoro pannoyrjiepona He 

yHHTbiBajlca.

B6JIH3H x e  xpyriHux A3C BbisiBJieHHbi noBbuueHHS xoH ueH Tpaunn TexH oreH H oro

pannoyrjiepona b  oxpyxaionen cpene (Coöotobhh, KoBaJiiox, 1990, Py Bjicbckhm h np. ,

1979). OcoBbin MHTepec npencTaBJiaex M3yneHne pacnpenejieHna pannoyrjiepona b

oßMeHHOM pe3epByape nocJie aeapnnHoro Btjßpoca HepHo6buibcxon A3C b 1986 rony.

Tax, yxe 29-anpejis b TeneHnn aBapnn CajioHeH (1986)H3MepHJia ypoBHH conepxaHHH

pannoyrjiepona b npn3eMHOM B03nyxe b $hhji«hahh. Ohh cocTaBJisuin 0,54 - 0,82 Bx.

H a  xyBnHecxnn MeTp.

M3MepeHHa xoHueHTpauHH pannoyrjiepona b npeBecHbtx xojiubax 1986 rona,

0T06paHHMX Ha TeppHTOpHH JlaTBMH H JlbBOBCXOH OBjiaCTH nO X asaJW  nOBblUieHHOe

conepxaHne pannoyrjiepona no cpaBHemio c npenbinymnMn ronaMM Ha 3 - 10%. Ha

HepHo6buibcxoH A3C HcnojibayioTCH sinepHbie peaxxopbi THna PEMK -  1000. PEMK uito

peaxTop Ha TenjioBbix HeñTpoH ax, b Kotopom saMennnrejieM cjiyxnT rpaïHT, a

TenjioHOCHTejieM Bona. PeaxTop MMeeT bhh BepTHXajibHoro unjinnnpa oübeM xoToporo

3anoJiHeH x jian x o ft H3 rpaiHTOBbtx Bjioxob o Binen M accon 1850 tohh. M cxonnaa 

13xoHLieHxpauHa H30xona C cocxaBjiaex 1,108%.
13n p «  p a ß o x n e  p e a x x o p a  THna PEMK p a n n o y r jie p o n  oB paayeTC « M3 yrjiepona ( C) -

17rp a iH T a  -  3aM enjw Te jih , XHCJiopona ( 0) -  Bonu ox jiaxneH nsi, a 3 0 T a  B 03ny3a ,

Haxonswierocs b MexxaHaji [hom npocTpaHCTBe h a 3 0 T a , B xonam ero  b cocTaB  

XHMHHecxMX n o ß aB o x , npenoTBpamaiomHx n p o u e c c  panH0JiH3a Bonn n ep B o ro  xoH Typa 

(TaBji. 1). npn B3PHBH0M pa3pyuieHHH axTHBHOH 30HH peaX T opa p a n n o y r jie p o n  H3 

BbnuenepesHCJieHHbix cyBcTaHutJM n o n a n a ji b  oxpyxaiomyio c p e n y .

Ochobhom xopMOH HaxoxneHHS TexHoreHHoro panHoyrjiepona bo BpeMHS aßapMHHoro 

Bbißpoca »BJiajica hhoxchu yrjiepona. flocJienHMH nepeHocnJicsi c B03nyuiHbiMn MaccaMH h 

BxonHJi b oBMeHHbiH pe3epByap cHCTeMu aTMociepa - rnnpocsepa. ATMociepHbin
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Ta6jmua 1

1 4
y n e jib H H M  B b ix o n  C n p H  o B jiy n e H H H  H e K O T o p b ix  B e m e c T B  

T e n jio B U M H  H e fiT p o H a M M  [1- 1013 H e f i T p . / ( c  -  c m 2 ) ]

BemecTBO 1 4OcHOBHasi peaxuHS o6pa30BaHMs C 1 4Bbixon C 
K n / ( c y T .  xr.)

A30T 14N (n, p) 14C 6,7 - 10'3
Bo3nyx 14N (n, p) 14C 5.0 - 10"3
Bo3nyx 170 (n, a) l4C 1.2 - 10"7
H2O 170 (n, a) l4C 4,6 - 10~7
H2O l70 (n, a) 14C 4, 1 - 10'7

CO2 170 (n. a) 14C 3,6 - 10‘7
CO2 13c (n, r) 14c

0010rHCVJ

rpaiHT 13c (n, r) 14C 4,4 - 10"8
TepieHHji 13c (n, r) 14C 4,2 - 10-8
r330HJlb 13c (n, r) 14C U 00 0

1 00

hmokchu y rn e p o n a  conepacamnñ TexHoreHHbiü p an n o y rn ep o n  MacTMHHo accMMMJinpoBajicH 

pacTeHHSiMM ocTajibHasi nacTb e ro  Bbuia paccesm a b aTM ocłepe u rn n p o c se p e . K ap6o- 

HaTbl H KapBHflbl pa3JIHHHblX MeTajIJIOB KOHCTpyKUHOHHbíX H TOnjieBHbtX MaTepHajlOB Bbl- 

nanajiH Ha noHBy b BHHe auipo30JibHbx nacTHLi hjih BMecTe c ocanxaMH (pHC 1 ). 

HajibHeiiiiiaa Mnrpaunsi pan n o y rjiep o n a  3aBHceJia ot OHaneHna pH cpentj B kmcjinx noH- 

Bax npeo6jianajin  np o u eccb  pa3JioxeHHH KapBoHaTOBC BbicBo6oxneHneM HHOKCHHa y r j ie -  

pona no cxeMe

C s 1 4 C 0  + 2Hł > 1 4 C 0  + C s 2 ł  + H 0.2 3 2 2

B mejioHHbix M HeííTpajibH ux cpeaax CO^ MnrpnpoBa.n BMecTe c Kap6oHaTOM

2 -
MeTajuia, jihöo b BMfle CO MOHa, B03MoxeH Taxxe H30floriHbiM o6MeH TMna:3

S r  14 CO +  CO2 -  > S r  CO + 14 CO2 - .
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Ph c . 1. CxeMa paccnpocTpaH H eH H a p an M o y rjiep o n a  B o x p y r A 3 C

Fig. 1. Pathways of radiocarbon distribution around the nuclear power plant

n p e n n o j i o x n T c j i b H o ,  b o  B p e M a  a e a p H H H o r o  B t i6p o c a  H a  H e p H o 6b u ib c K o P i A 3C  

K O H u e H T p a u H a  T e x H o r e H H o r o  p a n w o y r j i e p o n a  b  n p n 3eMHOM B03A y x e  b  p a fiO H M e  

a B a p H t i H o r o  6a o x a  n o  HauiHM  p a c w e T a M  n p e B b i iu a j ia  6 - 7  t h c .%  o t  c o B p e M e H H o r o  

y p o B H a .  U p e u c T a B J i H i io  M H T e p e c  y c T a H O B H T b  a p e a a  y c B o e H w a  p a c T e H H S M H  

p a H H o y r J i e p o n a  b  n p o u e c c e  a B a p H H  h  b  n o c j i e n y i o i u n e  B e r e r a u H O H H b ie  n e p n o A t j .

K a x  H3B e c T H o , r o n H H H b ie  x o j i b u a  n e p e 6b e B ,  p a c T y m w x  H a  o r K p u r o i l  M ecT H O C T H  h j i h  

b  p a 3p e x e H H t i x  j i e c a x ,  n o c j i e  y n a n e H H a  H3 x o a e u  u iK C T paK T H B H W x B e iu e c T B ,  s i b j i h i o t c s  

H H A M K aT o p aM H  c p e A H e r o  c o n e p x a n n a  p a A H o y r J i e p o A a  b  a T M O c i e p e  3a  B e r e ra u H O H H U M  

n e p n o A  (A p c -n a H O B , 1987 ) .
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P e 3y j i b T a T b i  H3M e p e H n a  c o n e p x a H M S  C B r o a n s H b i x  K O J i b u a x

N
n / n

MecTO o T 6opa T o a ConepxaHMe C -1 4  
% m o d ern

1 MepHOBblJlb “ptCKHH Jiec" 1966 1 9 1 ,6  ± 1 ,6

2 MepHoBbUib "pbcKHH Jiec" 1969 1 77 , 1 ± 1 ,2

3 MepHoBtJJib " pHXHH jiec" 1972 1 6 5 ,9  ± 1 ,3

4 HepHoBbiJib "ptotcHfi Jiec" 1973 1 5 5 ,2  ± 1 ,2

5 MepHOBblJlb " pblXMH jiec" 1974 1 5 3 ,5  ± 1 ,3

6 MepH06b(JIb "pb(*HM jiec" 1975 1 52 , 1 + 1 ,0

7 MepHOBblJlb "pbIXHM jiec" 1977 1 4 8 ,8  ± 1 ,7

8 MepHobujii; "pbotiHM Jie c” 1978 1 4 3 ,5  ± 0 , 9

9 MepHOÖblJlb " pbOKHH jiec" 1979 1 5 6 ,4  ± 2 , 3

10 MepHoBbuib " ptJXHH Jie c '1 1980 1 5 8 ,1  ± 1 , 2

11 MepHOBblJlb " pbUKMH jiec" 1981 1 4 1 ,8  ± 1, 1

12 MepHoßbuib 11 pbixHH Jiec" 1982 1 4 6 ,4  ± 1 ,1

13 MepHoßbiJib " pbixMH Jiec" 1983 1 4 8 ,3  ± 1 ,0

14 MepHoßbuib " pbiXHH jiec" 1985 1 6 0 ,2  ± 1 ,7

15 MepHOBblJlb "pbiXMM Jiec" 1986 4 0 1 ,6  ± 2 , 6

16 MepHOßblJIb nHTOMHHK 1986 5 2 8 ,5  ± 3 , 9

17 MepHoBbiJib c .  JlejieB 1986 1 9 6 ,2  ± 2 , 3

18 MepHOBblJlb "pbIXHH Jiec" 1987 1 4 7 ,2  ± 1 , 1

19 MepHOßblJIb " pbIXHM Jiec" 1988 1 4 1 ,6  ± 1 ,5

20 JlbBOBCKaS o B j i . 1972 1 5 6 ,4  ± 1 ,3

21 JlbBOBCKaa o B j i . 1973 1 4 6 ,6  ± 1 ,2

22 JlbBOBCKaa o B j i . 1974 1 5 5 ,2  ± 1 ,8

23 J lb B O B C K a a  o 6j i . 1976 1 5 9 ,3  ± 1 ,7

24 JlbBOBCKaa o 6 j i . 1977 1 4 9 ,3  ± 1 ,7

25 JlbBOBCKaa o 6j i . 1985 1 4 4 ,0  ± 1, 1

26 JlbBOBCKaa o 6 j i . 1986 1 5 8 ,8  ± 1 ,3

27 J lb B O B C K a a  o Bj i . 1987 1 2 7 ,2  ± 1 , 1

S K c n e p H M e H T a J ib H O  B b u io  n o K a 3a H O , h t o  b  p a c T H T e j ib H O C T M  H a  p a c T o s iH M H  1 -  2 km

14
O T  H C TO H H H K a B b lO p o C a  K O H L leH T p aU H S  C B T p a B e  H B J ia e T C a  M aK C H M ajlbH O H  

( P y 6j re B C K M ił, 1979 ) .  P y K O B o n c T B y s ic b  u i th m h  naH H biM H , HaM H b  1989 r o n y  B u j ih  

O T o B p a H H b j A e p e B [ h , n p o H 3p o c T a io i u n e  b 6j i h 3h  4 -  ro 6 j io K a  M e p H o6w jib C K o ü  A3C H a  

p a c c T O H H H M  2 . 5 , 4 h  6 k m  o t  H C TO H H H K a B u S p o c a .
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ConepxaHMe p an n o y rn ep o n a  b  ronoBbix xojibuax npHBeneHO b  TaBji. 2  h 

n p e n c T a B J ie H O  Ha pno. 2.  Ana aHajiM3a B p e M e H H y io  uncajiy ynoBHO pa36nTb Ha HeTupne 

oTpe3Ka: ynacTOK no BBona B 3KcnnyaTaunio MepHoBbUibCKoB A3C, nepHon paBoTbi

CTaHUHM; asapHHHbiH BbiBpoc; H nocneaeapnnH un nepnon.

ro^u
P h c . 2 . ConepxaHMe p a n n o y rn e p o n a  b  ronoBbix x o n b u a x  nepeB beB  

Fig. 2 . Changes of radiocarbon concentration in annual tree rings
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n e p B b iH  B p e M e H H O ii y s a c T o x  x o p o m o  c o r n a c y e T c a  c r a o B a jib H b iM H  n p o u e c c a M n

y M eH b iu eH H a  K o H u e H T p a u H H  p a n n o y r n e p o n a  b  a T M o c s e p e ,  C B a a a H H o e  c n p e x p a u ie H n e M

HcntiTaHBH anepHoro opyxna (BnHorpanoB u  np. , 1972). 3xcTpanonauna 3 t o B

3 aK O H O M ep H o cT M  n o 3B o n a e T  B tm e j iM T b  x o M n o H e H T y  p a n n o y r n e p o n a ,  o ß y c n o B n e H H y io

3 a n y c K O M  b  p a ß o x y  H e p H o ß u n b C K o n  A3C n  a B a p n n n u M  B u ß p o c o M .  B b o h  b  3x c n n y a T a u n i o

14HepHoßunbCKofi A3C npnB en  K noBtflueHnio co n ep x aH n a  C b  oKpyxaiomen c p e n e  b  30He

BnnaHna A3C (puc. 2). KoHueHTpauna pannoyrnepona b aTMocsepe b  3To t  nepnon

n o c T H r a n a  152 - 158% o t  c o B p e M e H H o n .

ABapHñHbiñ Btißpoc 3ałnKcnpoBaH b o  Bcex HCJienyeMbix T O H K a x  npoBooxßopa 1986

r o ñ a ,  M a x c n M a n b H o e  3H a s e H n e  b  T o s x e ,  p a c n o n o x e H H o ñ  b  c e B e p o  -  3a n a n H 0M

HanpaBJieHMH o t  HepHoßunbCKon A3C. C onepxaH ne p a n n o y rn e p o n a  b  x o n lu e  1986 r o n a

b  3T 0M panoH e c o c T a ß n a e T  528% o t  coBpeM eHHoro ypoBHa.

HaMH npoM3BeneH OTßop nepeB beB  b  2 - 4 km o t  aB ap nñH oro  finoxa Ha ceB ep  h

c e B e p o - 3a n a n  no  p o 3e  B e T p o B .  r i p e n n o n o x H T e n b H o ,  h m b h h o  b  u i t h x  T o n x a x  h o j i * h u

BtiTb MaxcHMajibHbie KonnaeCTBa H axonneH na TexH oreH H oro p a n n o y rn e p o n a .

H a n b H e ñ u in e  n3yneH ne p a c n p e n e n e n n a  p a n H o y rn e p o n a  aB ap n ñ H o ro  Bbißpoca b

o K p y x a io m e n  c p e n e  n p o B o n n T c a  b  H a n p a B n e u n n  o n p e n e n e n n a  K o p p e n a u n n  Mexny 
14

c o n e p x a H H e M  C n ue3neBbiM h CTpoHuneBbiM 3arpaoHeHnaMH c  yneTOM po3U BeTpoB.

nonyneHbie HaMH pe3ynbTaTU 0HH03HaHH0 CBHneTenbCTByioT o noxanbHOM noBbimeHHH 

KoHueHTpauHH panHoyrnepona b  npH3eMHOM cnoe B03nyxa b  nepnon xaracTpoib 1986 

rona n ycBoeHnn ero pacTHTenbHOCTb». üocnenHee oßcToaTenbCTBo MoxeT oßbacHHTb 

orpoMHbiñ nnx conepxaHna pannoyrnepona b  xonbuax nepeBbeB 1986 rona.
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Abstract

The authors evaluate the amount of radiocarbon produced in different 

nuclear reactions that have occured in the reactor during the accidental 

outburst in April 1986 at Chernobyl nuclear power plant. Content of 

radiocarbon in annual tree rings, sampled at several distances in the zone of 

influence of Chernobyl nuclear power plant has been measured. The highest 

levels of radiocarbon are obtained for tree rings formed in 1986. Depending 

on distance of the sampling points from the reactor, the radiocarbon 

concentrations vary from 196 to 528 percent of modern concentration in 

uncontaminated biosphere. The results obtained are the unambiguous evidence 

of local increase of radiocarbon concentration in the near-surface air layer 

during catastrophy period of 1986.


