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Abstract: Background, aim, and scope Precipitation is the main pathway for iodine transferring from the
atmosphere to soil. Analyzing of '*I concentration and '*I/'*'I atomic ratio of rain samples is important for
obtaining basic data of radioiodine in the study area, as well as the data which are helpful for understanding the
source of iodine in precipitation. Materials and methods Rain samples collected in Xi’an during the period of
April to October, 2008 were prepared by solvent extraction method. Due to the high fraction of organic iodine in
the rain samples, addition of NaOH and heating were used for converting the organic iodine to inorganic iodine,

129y /127 . . .
1/°'T atomic ratio of rain

and the chemical recovery rate of the solvent extraction varied from 63.3% to 74.8%.
samples were measured in Xi’an AMS Center. Results '*’I concentration of rain samples collected in Xi’an during
April to October, 2008 vary from 0.45 pg-L™' to 14.10 pg-L™', "I concentration of these samples vary from
1.18x10” atoms-L™" to 48.91x10” atoms-L™". Variation trend of I and '*’I concentration are similar. Seasonal
variation of these values is observed. '*’I concentration in rain samples collected in spring vary from 2.49x
10° atoms - L' to 4.89x10° atoms-L™', and '*’I/"*'I of these samples vary from 7.3x10° to 9.8x107°. '*’I
concentration in rain samples collected in summer and autumn vary from 1.18x10" atoms-L ™ to 7.32x10" atoms-L ™",
and '”’1/'7'I of these samples vary from 1.2x10”° to 12.0x10"°. Discussion High concentration of I and "I of
rain samples collected in spring (April— May) occurs, which is possibly attributed to the lower frequency of local
rain events in spring, iodine isotopes could accumulate for a long period in the atmosphere, and then be removed

1297 /127
1/

from the atmosphere by the precipitation. I atomic ratio of rain samples collected in Xi’an is higher than

those in seawater samples and seaweed samples from the coastal area of China, indicating the difference of

. . . . . 129 . 129y /127
iodine in rain and seawater. Conclusions 1 concentration and 1/

I atomic ratio of rain samples collected in
Xi’an during 2008 is at the low level compared with the reported values in rain samples from different regions
in the world. The reason is that there is no large nuclear fuel reprocessing plant operating in and around China.
Recommendations and perspectives '*’1 concentration and '*’I/'*'I atomic ratio in rain samples collected in Xi’an
are investigated preliminarily. The proportion of the dry iodine fallout may be not a small part in the total iodine
fallout. '*’I analysis both in dry fallout samples and wet fallout samples should be carried out simultaneously in
the future.

. 129 . . .
Key words: Xi’an accelerator mass spectrometer; ~I; sample preparation; rain; nuclear environmental safety

PEARRHR IR, AN ZA3 o 1) PR 55 vh R i
TRER T, NTHRE T R Eeh 1 G
19 90% LA I (Hou et al, 2009a) , 4% 5245
Sellafield, 7% [E La Hague #ARHE AL EE), 2%
KON THERIR, &5 4 BRE E b B B HE i Y
95% Lk | (He et al, 2013, 2014) . AT 1
CLp I EHER L2 Fm 50, o nl P AR 21
P, SR T2 AR 2 % (Aldahan et al,
2007; Zhou et al, 2010) . FERENFRET Y I,
e s AR 2T, WG
KAGE s I Lk, SJalaT . BITRE
R Bh bR, WUCRE (FER. RS ) & RAT
() 21 T ol b T R 114 #c £ %25 30 ( Englund et al,
2010) o PHUBLsHrBEm Y 2T E 5K, T
TR T RS P U K PR EEE X, NS
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JE A% IB AT BT A T R (A% A5 2 4 W 4 it
Tl MR PR R

TH SRS [ X R R o 1/ [ 3 L A
M 107" #] 10° 25 1k 1R K (Krupp and Aumann,
1999; Moran et al, 1999; Aldahan et al, 2009;
Hou et al, 2009b; Keogh et al, 2010; Goémez-
Guzman et al, 2012; Michel et al, 2012 ) , B ¥
LT X R R T VR S KOV A G R
B b i T KO, LT R R A A
107—10°, flunfEE 1994 4F 8 H & 1995 4F %
R RE it 147 35 /T I E Y (06 —1.0) x10°
( Krupp and Aumann, 1999 ) , /K% 2005 4F 12
H % 2006 4F 4 HRERE 1T HAE N 6.1x 107
(Keogh et al, 2010) , & AZSKEIE ShRTEHE)
U1 1.5x 10 "* (Fehn et al, 1986, 2007 ) 5—6 4>
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W, FEERM TS, ARG
PEBARAT, 223 T HAHER T 0 R S
A AL FEG U AN v A5 1995 4F 12 H % 1997 4F 3
AR 1/ HAE N (0.8—12.4) x10° ( Moran
etal, 1999) . [w]AY X3k T 2 HE IR I B AN
), HN TP 2T RW S 88 g A sc iR &
L R LA AR, 3R P B X
a1 R R FE S B AR R TR X 5
AR IR LA RS B

i xR K AR E L (PT) R T A 4T
IR Rt 3 e Sy N W B Y -3 TR E 2
EWUTER R KRR, 28RN NIEE T
s et AR, FHE i R R, 320 i P
U 1) ok b 96 T, 2 ALY b BR b 2 A 1) B
if # (Fuge and Johnson, 1986, 2015) . Jivg
MU T ) PO B, PR b R ) e R N A2 A
FEAR R a3, F 20058 S0 8F 73X — e s, i
3 v R R A e FEE B IR R VA ) B A K T R
X (Fuge and Johnson, 1986 ) , {H & b fF 7£ A~
W) (R 7 s, 9] A 5 e S 6 0 A DA Oy A 3 g
55 B B W BE B 3 8 R (Whitehead,
1973 ) , ASHF ¢ 40t % B0 B 9 4 40T 14 4R G T IR
FEEE . WV A M 3R 2 BRI R VT U
DL AHIE IR AR R . BN AR XY IR
(Yu 45 o, 2013) , oAy W 5T 3 B i b A 4 0
- 8 1) 23 A PR A A R s AR rp L) SR U
( Muramatsu and Yoshida, 1995) . PN [ifi #i [X &
I H BT T R 2k [V VAR i O 2 il b R
JBC, 1R B L (R T Sy B SR 5k — [ A 4R 11
BT SRR o 8] A 3 ek % PR 22 T By L B R R SR
Ko 55 i) 193 AS [] 1 350085 7K R & 1) 25 6 % L BT
FF 2 % 5L #2001 —2006 4 [ R 1/ A
SEHIE R 3.0x 107, Hi MRS ) b = A SR BE A
2000 —2005 4E [ 1/ A PR (12—
49) x107, Hdbig, WK H sk, K5
T T W T K T/ RS (107—10°)
M, 0@ TR P A K 1/ e )
(107) , ARGE 1/ HABARAE I R TR rp i 1
F2 B YR S 11 A v A5 i K Hp B ) AR R T
1] il Hi (4 /% %5 ( Aldahan et al, 2009; Hou et al,
2009b ) .

PR, 30 ek 0 T A T R T B R /T
FOAE, BB T ZRASAIF 7 DXk ke S5 1l 1oy S et 5 40

] SR TA PR r A ) ok R B R L b gk s . (R
FE HATFE X — s = 4faE, K E W T
(14 7K SF- R B2 AL A SRR i 1 505 41t 38 ( Zhang
etal, 2011; Zhou etal, 2013) . PYZhis 4%k
LG CUREE T 2008 4F DIk A REIFE &, PHZEHBIX
RN 1 AU BE KT 1 2 AR fe R e, it
F At X5 38 AR A He A T A K S, WK
H ) AU 75 AR [ 3 v Y R A7 2R LU A AR I
A TAEREE 4B 1 4E (2008 4 4—10 A )
(RIRERN, X LA_E [RDEE W25 PR 2R o

MZK AL FL %5, Krupp and Aumann
(1999 ) WF5E & IAT HLAL 5 B RN 7K TP 20.9% —
56.2%, FIAZBARKFE i B AR 7 B K
MIIEZS, &3 T e T AL o 2R,
AHLBLE 5 A — & 7 % (Hou et al, 2009b) .
Gilfedder et al (2007 ) 7EfE[E . Fmt-PIFGRERT A
AL A DL 2 . AR BER 2RI - AL B
LR RS, HARS B KEE TP AR AL, iR
FE S A ALBUR B, A AL I 22 B
BUAH, DRI R i v 18 08 A 7 B R A 3k
Y, PRI B AR — B W25 . AT HEA T A Bl
LR o, S B AU [T R REIA B 2 /0,
AT T AR LA T 0T -
1 H#RAESH&E
1.1 HARE

B AR AR T v [ R 2 e b Bk PR B 00T 55 T % T
(PELT B X IH AR, 2R % SR — % 1
B O 76 b f, 34°13.825'N, 108°52.977'E,
422 m) o SR VE SRR & IO ) AR 7 I R AR
HEATIREE, K. SEHIME N 66.5 cm x 41.0 cm, F
FHENZETZ, TIOR8 . R, e
PEUEACT IR FRKFE S, RBRBIR ML, 2
1 YRS R ACE A SR, AR B 1 28 AT
K, PRAFTERA I T84 . 2008 45 i 4
FIRERIAEA 29 4>, BFEERZ 4 A2 10 5, N
HHz st ) (7] B 58 A 38 AT e B 10 6 R R 5 2
TR = 50T .
1.2 EEgHF. AFS5XERE

BE il il 2 R Y R RS, ER R
LB JE R H A ( EH20B A, SEMAZRRIA RR A ] )5
y TR e g (FI2021 B, PHLRANER)T)
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K% S8R ML (J13 03/GBWN U, [ B 4 4
FERFARAR) 5ATHEWEREER, HT
BEVR A o S5 T R R Y S e ali, OB
a7k (18.2MQ-cm) ficthl ( £ E Pall Life Sciences
NFIHY Cascada™ SZE6 4K RS0 )

PI-AMS X B A R R, H O T AR
fh LT AR R R R, — T T R
T e R X AN AR B TS Y PTRE (140 1 mg ft
IR PL/YI>107) 55— 5 1 R R R
TR, WIEAEBGIREHE 1 mg A
AT R BB S, ARUR /T AY LeAE
B, BEgrsA (CUTTAF ),
B AL 5 R RO AN E B S IR, — R AEAE
AT, 75 A B [l — b IX 2 & SCiik, Al
RS LT AR TR, X B AR
AT AR S = R A AT 2009 4F 7Y 2
fIFER ( Zhang et al, 2011) , F&08 "1/"71 Hofl
2x1077, "THREE 5 ng L' A, il 4 1000 g #f
fn s A 1 mg o0 A, 20 ZEBUR ZE BT 7
L ZIRA 4], HAHRE R 1/ 2
7E 10" g, &4 AMS I, T LAR KRR S
AR 1L A2

B eEES A NaOH, % pH=12, HlA
0.5—2.0 mg ZARML (AL T KPR A, S5
Woodward A 7] ) , 300—500 Bq ) T /R 5,
PEFEI 5], WA R R R R U SR T
Pt b, PR PGRIREE & 200°C, FEIE XUAE P
H10—12h, ZJFMERBCR,

K R0 26 BT 0 B K FE TP AL, 17 4 )
FALFE S BARE S A 1 mL 1 mol-L™' NaHSO, %
W, Fi3 mol-L ™' HNO, #47%Y pH {E/NT 2, HAYE
P A LA JE o e -, KR A
AFEA TS . B KRR 2 50w 2, A
CCl,, K%y 0.5 LHMMA 20—30 mL CCl,, ZJ5
HIA 1 mol-L™" ) NaNO, ¥, FHHEsh/mwilm-l-,
WS F# SE AL A LS, B T 76 CCL iy
BRI K TA KT R, o ilpi 2 s
HHUAH, BYAEBSO S E, SEa .
J T AR ECR, R INARTY CCl, T AT
1B, HEBFMAR CCl, A A B
BRI A PR G I, BIASWTRE=F, A5
TPRAEEL, MA 1 mol-L™" [y NaHSO, iAW, W5
A AUAR T A LS SR e -, T A KR
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o M RABHPIMA 1 mL 1 mol-L' ¥ AgNO; &
W, A Al ULTE. 7 4000 rpm %% 3T B0 4
B Agl UUTE, HRJGTE 60°C ¥ Agl TLTE T4, X
8 2l 7K A FH AR ) ) e e R A TR A L 2, B
MAEE A,

A2 RT3 30 0o Ry OO 98 1 St [) I
T8 I AR IR B T bR e, R4
TR RS Hil 0 Agl S 25 5 A% i & 1 42
(325 H, [ Alfa Aesar A Al ) ¥ 2R A5 R
MR A SEE R A, TSP mA T
Feoae BRI, "1/™7T D 4 L AR A I 4 SR 2 T
ARG RN E L, fifs AmkE,
Al A B RE S R B PT . — R R
BUR K BE KRB V2R, i L) 711
We JF (] Cpo #2715, atoms-L™') A] i & 41 [ 2%
FHJE B 1T & 45 5 (R, atoms/atoms ) . 7K
B B BUR B (G, L) 53k T 0 iR in 2
(W, g) KITHE: Cg=Rx (W +Cx V) /1269 x
6.022 x 10%/V
1.3 "I HmiEEE ki E

JE il B 0 B AR 5 7 PG 22 n B A B 0 Y
3 MV Tandetron %I & 51 fill i £ 5 15X ( accelerator
mass spectrometer, AMS) [k, %% & H
far 229 I T2y w) (HVEE ) il i, %7 ™1 A
RGN 1/ 2% 10 (Zhou et al,
2006, 2007, 2013 ) . BARNEC A L1441 (Liu
etal, 2015) .

1.4 SRS

FE b S A B A DU AE B VY A B B
SIS HIF 9T e se g, 8 A ICP-MS (X Series 1T,
Thermal Electron ) {l| &,

2 BRI
2.1 WKERNZERIRE S BB S HE

7K A AL 5455 ( Krupp and Aumann,
1999; Gilfedder et al, 2007, 2008 ) , TiA<HL - )2
AW B AR, HEesr BKFE T TR A
L, WA A A FLBLE TR B, R
LR AN RERE AT 05 B . AR S0 T 2 ML il 2
BOmiAs, Bahn T A NaOH ., Jn#aE474a MR 43
B MRS R (£ 1) FTLUEH, 7
NaOH # A LB ft v, A WSS JoALa
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mde,  “PIER” 3K 91.77%—99.55%., TEmE
ST, BRI 10 h 224, WURSH k.
IR K 05— ERE, FEM IR/, FE

HHMR 200°C TN 10—12 h, FE5 B IEAR /N
—2p A, AIELA 1L AU A4 S A T AR
B, fEFSCBridfE,

R 1 KRB S

Tab.1 Information of rain samples prepared

. e e A 1B IR FE A [ AR
il FEg = SRAEF [H] o )
. Sample ~ Amount of iodine ~ Heating Recovery of  Recovery of solvent
Sample code Sampling date . . . .
mass/g carrier/ mg time/h evaporation/ % extraction/%
R0O80418  2008-04-18—2008-04-20  990.62 1.05 10 - -
R080507 2008-05-07 771.25 1.05 10 97.02 74.81
R0O80615  2008-06-14—2008-06-15  1563.96 1.05 12 91.77 65.61
R080630 2008-06-30 1450.34 0.53 12 98.91 64.60
R080704  2008-07-04—2008-07-05  1497.96 1.05 12 99.55 67.35
R0O80719  2008-07-19—2008-07-20  1554.36 1.05 12 94.63 63.82
R0O80812  2008-08-12—2008-08-13  1565.08 1.05 10 - -
R080829 2008-08-29 1073.94 1.05 10 96.78 72.28
R0O80909  2008-09-09—2008-09-10  750.45 1.05 10 98.95 70.58
R081021  2008-10-21—2008-10-22  983.38 1.05 10 91.95 63.28

MR IING T , KRG WL TR
IKEES,, EREBGERT, AYUEFKAZE, SE
DA SRR EE = A0, sEma AR i 4
R FEARAE IR, 2 BUSCRAUA 21.8%—59.2%
M A MU R RRE S, FEAEBGS R, WERAS
SN = AR AR/, WIRHZ [R5 T30 8. AR
IR A2 BTBCR K 63.3% —74.8%. K FH K,S,04
G FEAT ML 2508 LR NaOH 5 ( Dang et al,
2013; Zhang, 2015) , A TAEREWME, R
BIFRE T 2 WA, 2R K, S,04 73 A HLIUS
FEBUTFE AL 24 DR 80.3% —84.0%, HER
NaOH 1 J7 1 Z UK 8 5.5% —20.7%. 1581
NaOH 73t A7 WL 7 75 T BEAFAE S R AN IC 1)
()@, I 1 RGFAESERINR, K,S,04 70 5
NaOH 3 J5 7 Hr s R 268 13%. K,S,05 41
TR AR K T b e 0k
22 TR 2008 EFEMAER VI, VLIRETLAE

2008 4F 4—10 F Y4 1 PG 22 F K i 7Tk
B 0.45—14.10 pg L', "I HeAEE (1.18—48.91) x
10" atoms- L™ ( 22) , ®fLLFH & 110 T He
M)A AL SAARAL, B BT AR R R, B
FEFR "1 BHeEE R (2.49—4.89) x10° atoms L™,
PP R (73 —9.8) x10°, B, kK F [
Ty He B8 b (1.18 —7.32) x10” atoms-L™',
PIPTHAE R (1.2—12.0) x10°, HFE (4—5 )
LTRSS — B A A

fib b X A B G0 SR A & B, FhEE B s T
2001 —2006 434 4L 6 A FEFIC 1 PIRE, b
BRI T HEEWAK PR T A= K, &
Z | FKZERRK T e B AL TR X AR A /K SF (Hou
etal, 2009b) . Fdidbag, HhaEp. = AR
A 2000 —2005 4F- 4% 6 AFERE ML SR AT
. KRN R AL TR S K, B
A7 A T LA JBE b AR IR A 7K SF( Aldahan
etal, 2009) .
SEARRRFET T, H PR R, M
B AR s, PTE B, R ALl S
MR AR LB MR L 2R, TR/,
LI Er, MR, REFWE K, T I
WA, X — LRIy Al e )R R, B
e, KA L, T RS R B K ]
Z Gl IR U RS B B, BT A R R
THZ T, PTG P, PR,
FrLL4 A . 5 ARG 2T, PIwER R, m
HE EERRER, HEWREE, MK ER
(B B Bf () AR X 480, BF AR BA L, KRR
BT, PR R R B R v R, FLRE T R
N TR, BT 7T PR AN FBAR MK
TR B T) RS (1) o T 2R 910 i R 3R B TR R
A RN 23 Hp e AL R £ K,
A B A o XS I S AR AR IR . B
FIREARAS T, T SR, DLBCR AR IRL
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137589 01 = WAl (N O - 30) RUTAYIA 1 a1 2
F| M1 ( Englund et al, 2010) , FFEHEAR K%
B2 6 AFIYRE AR ST AE R 2L, T R
BISBEW R 2 IEACKER, RT3 22 H
LB PRSI (Hou et al, 2009b) . 7EEH
Hanford AZBARHE A0 EE T FE BB, ORI 21 Rée RN AR 25
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%81

H b = 1 Wk B ( Brauer and Strebin, 1982) .
M BEZEIR T LIE H, FEFTRES T W A AR Tk
IREEAR K, X RERZEIRA P P AR AL
BRI R L LBRE L R R, &
T TR AR BT R S v B 5 A AT BEFFAS /DN, R
K SRR . JRUURER 2T R 43T

#2

[R5 T T e 73 e Vel W2 = 6 T

Tab.2 Results of concentrations of *'I and '*’I and '*’I/'"*'I atomic ratio in rain samples

Mk 21 R R

Kk MizkHd 1 1207 /127 : :
) . 271 of itati L itati 1/~ atomic ratio of
BRI R et of precipitation oF precipriation precipitation
Precipitation  Precipitation  Precipitation - X - X
date volume/L rate/mm e RE e R ok e
. . 5 . Zh R
Concentration Uncertainty Concentration Uncertainty S .
" " o 1. Atomic ratio Uncertainty
/(ng-L) /(ng-L ) /(atoms-L ) /(atoms-L )
2008-04-18 6.5 11.9 5.34 0.48 24.85x10’ 223x10"  9.82E-09  9.82E-13
2008-05-07 1.0 1.8 14.10 1.28 48.91x107 4.44x10’ 7.32E-09 1.27E-12
2008-06-14 19.5 35.8 1.08 0.05 5.65%x107 0.28x107 1.10E-08  3.14E-13
2008-06-30 4.9 9.0 1.82 0.13 5.01x107 0.36x10’ 5.80E-09  5.83E—13
2008-07-04 10.5 19.3 3.70 0.32 4.89x10’ 0.42x107 2.79E-09  3.52E-13
2008-07-19 25.5 46.8 1.24 0.08 2.17x10’ 0.14x107 3.70E-09 1.93E—-13
2008-08-12 10.5 19.3 1.23 0.12 1.49x10’ 0.15%x107 2.56E-09 1.91E-13
2008-08-28 16.0 293 1.29 0.15 7.32x107 0.85%x107 1.20E-08  3.22E-13
2008-09-09 6.0 11.0 0.45 0.06 1.18x107 0.17x10’ 5.55E-09  6.13E-14
2008-10-21 1.5 2.8 6.10 0.25 3.55%10’ 0.15%x10’ 1.23E-09 1.64E—13
60.00 7 = LIRE I concentration —a— "1k E I concentration - 110
—&—[]1Y[%KE  Monthly precipitation rate ~ —=@=- i [%/KE Precipitation rate
=
2 50.00 { o—d- - 90
[N s 1% A - N g
=T Y ’ E
i 25 40.00 - P ’ A - 70 &
£ S \ E
e PR N ' £
P ZE 30.00 - » 4 1/ \ -50 3
g E / \ Y \ £
XEg 8 i \ 1 9 \
S 58 ] / \ T I L i)
# 25 2000 ’ . ’ i R 4 ) E \ 30 2
2i N a o oo o iy o \ &
- s ‘ oy N 4t i e, It 3
£ 10.00 1 S~a”’ J N9 8 2 &0 \‘;Q-opq: \ - 10
I et NE A A o8 - S
0.00 LI T LK i -10
1A 2A 3R 4A SA eA  7H 8A 9 10A 1A 12H
Jan. Feb. Mar. Apr. May  Jun. Jul. Aug.  Sep. Oct. Nov. Dec.
H#> Month

Vel e ] A R DA VG 4 s DX PS5 e e ( ESROR IR TR P 4 2009 AEGETHARSE ), AU G ek A FHISC R AR AR SO BT RRIK B8 AR (AR

L) /WerAg R (S om®) THEEAFE],

The data of monthly precipitation rate in Xi’an area is from Shaanxi Statistic Book 2009, precipitation rate of each rain is calculated by the volume of

the rainwater (Unit: L) collected divide by the surface area of the rain collector (Unit: cm?).

1

Fig.1 Concentration
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of "I and "I in rain samples and precipitation, Xi’an region, 2008
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2.3 PR 2008 EREWMER ULIRE. 1/ KE (£2) , HEPFRFECHGER AR FK R 2T 3k
TG 22 3l [X 2008 4E FE TG PLIG W fE Sy (118 —  JEAUKE (1&12) Ludk, PHactIX Ry "1 weie
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B2 ksl SRk b Tk (10% atoms L) | "1/THfE (107, 55 %)
Fig.2 "I concentration (10° atoms-L™") and "’I/'*'I ratio (10™°, in parentheses) of precipitation samples
reported in various locations in the northern hemisphere
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RUF AL HERC AR . VYIRS T L R b R P A E’J F %k 5 (Hou et al,
Foax — XA P A 2—3 gk, BIAnfERE 1994 2009b) , V4 22 b [X R T B9 "1 ¢ B HE X —
A 8 H & 1995 AE MR TRAR S I IV EN (0.8—  SRAYFEFAL 1—2 = g Bl SrE% ﬂﬁ%ﬁl
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10" atoms-L ' ( Schnabel et al, 2001 ) . 7% [ 1 fk  Uppsala, Kvidinge Mt R =~ Hhi % 2000—2005
FIEH 2003 —2004 4EFEFRAES: PTHEE N (48—  AEFEM T A )E N (0.4 —298 ) x10° atoms- L'
50) x 10%atoms-L™" ( Reithmeier et al, 2005) . ( Aldahan et al, 2009 ) , 2% 22 M db|n] Fd Kevo,

At W kb DX [ TR T e BE A kb T A s KO, Hailuoto, Ahtari, Virolahti P4~ Hb i 2009 4F 7 H
TN T B RR R AL B HE R 0 T B TR A (2.5—8.5 )x10%atoms- L' ( Lehto
WAL, AR R e P TTHE etal, 2012)
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L S PEAR R A ST e A% R S A 3L R <R
1§ (TOMSK-7 Accident ) J&, HZASHKIR 1993 4 4
H 12—13 H AR "1 e BEAR T ER AR I BR

1M 1986 VIR DRI FHEUS ,  HAS YA H T 7%
SPPERZZE (Muramatsu et al, 1994 ) | {PiHHIX K

BN H A By S22 70N, LA _E X SeAF 5 3¢ B 0P
B s () P 28 b B AT 7 B 5 DA A% 1 2l e Y R
S SRR AR T M B A e ) BEEA T 1)
ST AR R AL T R BRI T AYTIESE ( Keogh
etal, 2010) .

£33 RRBURRERD T HE

o 129 o s o o s
Tab.3 Concentrations of 1 of rain samples in various locations after nuclear accidents

M5 Location

fE]  Dat .
W e '*’I Concentration/(atoms-L ")

1297 ¥
1 ‘//'{Q T .
22 MRk Reference

H A4 &)
Fukushima, Japan
H A A 5
Fukushima, Japan
TEEFE R
Munich, Germany
o B PR e R
Heraklaion, Greece
DL g HE B0
Jerusalem, Israel
H Ak
Ibaraki, Japan

2011-03-03—2011-09-02

2011-09-03—2012-09-01

1986-05-06

1986 4 5 ;1 May 1986

1986-05-03 —1986-05-04

1993-04-12—1993-04-13

(1.07—75.84) x 10"

Xuetal, 2013

0.9—5.1)x 10° Xuetal, 2013

2.6x10" Paul etal, 1987
44 x10° Paul et al, 1987
1.34 x 10° Paul et al, 1987
< 2.88x10° Muramatsu et al, 1994
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(1) ARTAE; (2) Zhangetal, 2011; Zhouetal, 2013; (3) . (4) Zhangetal, 2011; (5) K (F& . HoM . &)

1999, 2007, 2010—2011, Z=AH4, 2005; Zhouetal, 2013; Zhangetal, 2014;
(7) W% (B , 2011—2012, Zhangetal, 2014,

1996—1998, Hou etal, 2000;

(6) s (R, Hi . I /i)

(1) This work; (2) Zhang et al, 2011; Zhou et al, 2013; (3), (4) Zhang et al, 2011; (5) Seawater (Qingdao, Hangzhou, Shenzhen),
1999, 2007, 2010—2011, Li et al, 2005; Zhou et al, 2013; Zhang et al, 2014; (6) Seaweed (Weihai, Qingdao, Xiamen, Zhanjiang),
1996—1998, Hou et al, 2000; (7) Seaweed (Shenzhen), 2011—2012, Zhang et al, 2014.

I3 PHLRK . R SHREREOK e TTHREE L T T HOfE
Fig.3 Comparison of concentrations of "’T and '*’I/"*'I ratios of precipitation samples, river water samples,
marine samples collected from different areas in China
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