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High resolution analysis of fallout records of radioactive iodine and chlorine
in ice core from both poles
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Time course profiles of Chlorine-36 in Greenland SE dome ice core and
lodine-129 in Antarctic ice core were obtained and compared with lodine-129 profile of Greenland. A
prominent peak was observed in 1950"s in the Chlorine-36 profile corresponding to the atmospheric
weapons testing conducted on the marine environment. The bomb testing peaks were observed both in
the lodine-129 profiles of Greenland and Antarctic, however an enhancement due to the operation of
spent-nuclear fuel reprocessing was observe only in the Greenland but Antarctic. These knowledges
are significant for the construction of standards time course profiles of the anthropogenic

Chlorine-36 and lodine-129.

129 36



¥ X C—19,. F—19—1, Z—19 (38)

1. WFZERRMELFI DO 5

3 U EORFMHEHERNAK CTH 2 3 73 129 CEEH 1570 T4 LR O EFFa G HERN
RCH HHEFE 36 CEEH 30. 1 T4) 1X, EICABEFROBEMERMATSH Y, KB N ER
SO T 5 5 VIR NFES e ENGERERICHKRE SN D, 2 b ORI, TFEkc 728
BEREMZEICHV LN D K 91272 > T& 7z, I UFE 129 [THERNYE B B <04 Y i ERL 2007
BOML—Y—L LTHAENS [1]. £/, HFE G ITH T ARKOER~—D—& L THHARE
FCThsd [2],[3]. 29 LML, LVEWKEEZMNET L2012, ZNbOBEO KK 7
F =T U N ERERFERIGH > TETT DI ENEETH DI, BEORFRYIGE (REF
T RKABIOMBE, M OZFOPICHEESNTWAIER I 7# 129 L 36 2T 5720
OFEATIRIED 2 SAFREE LTHITF b7,

2. WO EB

ATET ClR 7RIS % LT, ABFZECIE, it (b & Bk okK=a 7 (7A 2a7) I2EH
L7z, 7TARAaTIE, BB OENT-RERYIGEEO T — 4 7 Th 5. Lnd, Wiz
THZEIWLE ST, ZNODOEED 7 a— )L S RO E TR LN TE D, Fi2, KiF
FTIX, FUHR 129, HE 36 OFEEELNEFIETH S, IEREENTEZFHTLZ &I L
ST, MDD OHENHREEZ 7 ) 7 &b L& L. Ubaiic, A0 AL,

1) V=T KT A AT OEMMEESHTIC LY, 1955 LI O 36 D KK 7 +—/v 7T
v NRERFIGEER A D. I U 129 OFtsk (FEEH DIC X 2 061Tir%8) LT 5.

2) FEWRT A AT OERGEESHIC LY, 1940 AELIED 3 W3 129 ORI T +—LT 7 LM
RV A 1SS . FMRT A ZAa 7 o3 v# 129 ORERSIT —21%, & LRI Ut & 72
D, TV—rTr ROa T 129 Oftek & L4 5.

3) BT DFTERF DL, HEREMSE DM O T —H A T b Otk s DL L, 3 vFE 129 &
% 36 ORIABREEENREM 7E~D [HE%E | 23R 5.

L.

3. DL
TV =T R7 A Z2Aa 7 2L T, MEEEoAnRE 67. 18 - F#% 36. 37 & (FE& 3170m) (2
T 2015 FFEIZHRA S 4072 SE-Dome 7 A A 27 Z AT I W2, 2o a7 iE, HEESRD TRE
VW (101 = 0.22 m oyr) 2%
b b, BRI EEE N
WoHNT, FlEzELEZERS
f& & ZF DRV IER ST D
[4] [5]. WFEH HIX, BEIZ 1955

Ice core Sample

100-200 ml 100-200 ml 4ml

1.2 ml

- 1 97 5 Qi O) 20 QE FlEﬁ é“) ;(A{I‘% c: 7‘%@ [« Carrier (1.75% NaCl 0.2ml) Carrier 4% NacIO 7.5u
PAEDRFMM G T3 v #E 129 o oty (e Ut water s
DHNEAT > T EENH Y erre i e
(6], AAFZETIE, F& LTHHR s o
36 2T Liz. T A 227 = L]
ICOWTHE, 2013 4EIC HEERRIA e

Precipitate (Agl) lon

SRR H15 His (FE#E 69. 07 B,
R 40. 75 E, FEE 1030m) 12T
WHIEN7-ES 30m 7 A 2=
7 (LL#%, 2013HI5 7 A A2 =7T)
NI HWE., Zoa 7 Tk
KIENLAR & A v DEEEIC
EOWTHERBNBESNTE
VD, WEEA A A, T2
KIA Ry bR &0 AR
ETFANITOAF v T ENT
W5 (RINED, RAE) . 2D
FERICHAS L &, 2013H15 7 A A

Chromatogram

[— Conc.HNO;
[ 1.5% AgNO;

127| concentration

2times Cl concentration

129 /1271 rqtijo
Dry (70°C,~1day)
>99.9% CoHsOH I
Agl mixed whit Nb powder

| 36CI/Cl ratio

Press into cathode

Dry (105°C,~1day)

27 F 1940~2012 FE A HE L,
LA BRI 30 ecm TH D.
ZoaTnbIWE 129 ORER
ks Y
EERFEAXK L. D5,

Ty
Press into cathode (2)

3Cl-AMS

mrm

129] concentration

36Cl concentration

1. =&A&



4. #FZERE

(D)7 V=T KT A A TR HHFE 36 Oitsk, I VHE 129 & DL

TV —2F L RSE R—AT A A7 DD 36 OO R4 2. 12T, X2, T, v
129 OFER L L T D, £9, WM Y — I ENAREICE RS, 3 7 F 129 135550
FTHDH-0, RABEERIZBW L, LTERSND. 200D, 7V —r 70 KE BN
\CHTWMEEBR A T T2 1962 FFUTfHICIAfE /s B — 7 SR B D. — R 36 19Tk
B TH D20, FEHE 7 DI 35 WREICIFAET DUHERE CIThN R CEICAER S
5. 1950 FARUT K AT KEE ECOEFBRICAR LIZEFE 36 37 ) — 7 Rizksn
TE— V2R LEbDEEZ NS, F77, 1970 FERLDIEIT, A% BB T30
BEOEET, auHE1201F KL TWADIZH LT, #3336 TIIFED L 5 2o
V. 2R WEREDERA N = AL E M LT2b D o TWND.

4.5E-09 - 1.8E-07

4.0E-09 36Cl/Cl: - 1.6E-07
This work

3.5E-09 14E-07

3.0E-09 - 1.2E-07
_ 129)/127), 2
O 25609 : 1.0E-07 3
= Bautista 2018 <
O . =
2 2.0E-09 +This work | 8.0E-08 ]

15E-09 6.0E-08

4.0E-08

1.0E-09
5.0E-10 M 2.0E-08

0.0E+00 0.0E+00
1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985

Age model [yr]
K2 JU—YFYFSEF—LF7ARATICEIIBER 36 OBERFIZ7O774 0
(Rifitktt, AR 1290707 74 L& D)

QFERRT A ZaTIZB T 53 3 129 OLkk, 7 U —r T Ne Dbk

FARRT A A2 7 G, I U3 129 ORRSGEREZ R Tl THEZ. RE2 7Y -T2 ROt
L BT AIE T 3. IRT. BT A A 7B W T, I U 129 BE BRI T/hE
Moleloh, 77U —r T2 RS ERFRDREBITES o T D, K3, TEZ YV —r 7

3.0E+09
1.4E+10

. - 25E+409
1.2E+10 y|

1.0E+10 2.0E+09

8.0E+09
i I 15E+09

129] deposition rate (Greenland) [atoms/m2/y]
[A/;w/swoie] (o130lejuy) 81es uoilsodap |gzp

6.0E+09

t 1.0E+09
4.0E+09

- 5.0E+08
2.0E+09
0.0E+00 L 0.0E+00

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

Age model [yr]

3. BET7ARA7ICHBIFBZIVE 129 0BRINFTO7 74
(723 99R, FU=—vF5 Y FEDLHEK)



REOFEMRO 9 73 129 OKRZKDOLOWRIE T 7 v 7 AOETHEE L TWAH2, #ho R 77— /L
BIpoTEY, FERBICIEEMILZ ) —r 5y ROBLZ 1/10 Thot-. o 3 w3 129 OIF
RINT a7 7 A NVORHED 1 o1%, 1954 4, 1958 4, 1962 4% HDIA T T2 KR 72 K8
BERICHINT S 3 20— RHFEICEHNLTWAZ L THDH. b o 1 DOEIE, 1970 44K
DI O 3 AR T O ENR R SN2 N ETHhY, )V —rF o Ro7a7y
AN ERBRITHD. ZiUE, FOBETELRI~OBHITEETH 5 2 & bimf@ih 2z
LWz EnElE LTHETOND.

(3) I UK 129 LM 36 OEWIBREEIREMIE~D TR OIRIZHOWT

AMTEOHE 3 DEIE LTS EHE] ORICOWVTL, RiEESOID EMER. AL
N6, U129 LI 36 ORERFIFLERORHE, FRIZAERIR & BRI DWW COEE AR H
ANZHEEONT. SBRIDICT—X2EMTHLI2L-TC, ] OFRPAREE 70D =
EMBHLMNE R oTE.

<BIRAX#>

[1] Y. Muramatsu, S. Yoshida, U. Fehn, S. Amachi, Y. Ohmomo (2004) Studies with natural anad
anthropogenic iodine isotopes: iodine distribution and cycling in the global environment, Journal
of Environmental Radioactivity, Vol. 74, 221-232. doi.org/10.1016/j.jenvrad.2004.01.011.

[2] Y. Mahara, M.A.Habermehl, T.Hasegawa K.Nakata, T.R.Ransley, T.Hatano, Y.Mizuochi,
H.Kobayashi, A.Ninomiya, B.R.Senior, H.Yasuda, T.Ohta (2009) Groundwater dating by
estimation of groundwater flow velocity and dissolved ‘He accumulation rate calibrated by *Cl in
the Great Artesian Basin, Australia, Earth and Planetary Science Letters, Vol. 287, 43-56.
doi.org/10.1016/j.epsl.2009.07.034.

[3] Y. Tosaki, N. Tase, K. Sasa, T. Takahashi, Y. Nagashima (2011) Estimation of Groundwater
Residence Time Using the 36ClI Bomb Pulse, Groundwater, Vol. 49, 891-902.
doi.org/10.1111/§.1745-6584.2010.00795.x.

[4] R. Furukawa, R. Uemura, K. fujita, J. Sjolte, K. Yaoshimura, S. Matoba, Y. lizuka (2017)
Seasonal-Scale Dating of a Shallow Ice Core From Greenland Using Oxygen Isotope Matching
Between Data and Simulation, Vol. 122, 10873-10887. doi.org/10.1002/2017]JD026716.

[5] Y. lizuka, R. Uemura, K. Fujita, S. Hattori, O. Seki, C. Miyamoto, T. Suzuki, N. Yoshida, H.
Motoyama, S. Matoba (2017) A 60 Year Record of Atmospheric Aerosol Depositions Preserved in
a High-Accumulation Dome Ice Core, Southeast Greenland, JGR Atmospheres, Vol. 123, 574-589.
doi.org/10.1002/2017]JD026733.

[6] A.T. Bautista VII, Y. Miyake, H. Matsuzaki, Y. lizuka, K. Horiuchi (2018) High-resolution '*I
bomb peak profile in an ice core from SE-Dome site, Greenland, Journal of Environmental
Radioactivity, Vol. 184-185, 14-21. doi.org/10.1016/j.jenvrad.2017.12.015.



SE 36

68

2021

H. Matsuzaki, M. Toya, K. Horiuchi, Y. lizuka, A.T. Bautisuta, L. Wang, W. Xiao

CI-36 records in Greenland SE dome ice core

ENVIRA 2019 (Prague)

2019

M. Toya, H. Matsuzaki, K. Horiuchi, Y. lizuka, A.T. Bautista, L. Wang, W. Xiao

Halogen isotopes analysis in Greenland SE dome ice core

The 8th East-Asia AMS symposium Inagoya)

2019

H. Matsuzaki

Geochemistry of Anthropocene: Novel application field of AMS

Technical Meeting on Developments in Non-Radiocarbon Accelerator Mass Spectrometry Techniques and Relevant Appications

2021




H. Matsuzaki, M. Toya, K. Horiuchi, Y. lizuka

Time course profile of Chlorine-36 in Greenland SE dome ice core

15th International Conference on Accelerator Mass Spectrometry

2021

129

69

2022

(Horiuchi Kazuho)

(00344614) (11101)

(Motoyama Hideaki)

(20210099) (62611)

(Sasa Kimikazu)

(20312796) (12102)







