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To clarify the mobility of radiocesium ("*’Cs) deposited in tree bark, we investigated the absorption properties of the Cs
in the bark as the first step, using stable isotope (cold) 3Cs. We compared absorption/desorption properties of '**Cs with
alkali metals, sodium (Na), potassium (K), and rubidium (Rb), in the bark of sugi (Cryptomeria japonica) and konara
(Quercus serrata), which distribute a lot in Fukushima. Each alkali metal ion was absorbed to grinded bark by shaking
with the 1 mol m™ chloride solution of each alkali metal. Then, each alkali metal absorbed on the grinded bark was con-
tinuously extracted using 1 mol m? acetic acid ammonium (CH;COONH,) and 1 mol m™ nitric acid (HNOs) solution. In
both tree species, Na“ and K* were extracted almost same as or slightly more than absorbed amount in the bark. On the
other hand, '**Cs" and Rb" were extracted 57.6% and 38.3% in bark of sugi and 20.6% and 30.2% in bark of konara, re-
spectively, therefore, most of absorbed '**Cs* and Rb* seemed to be strongly fixed/absorbed in the bark. '*’Cs was extracted
from the konara bark which was collected at Fukushima prefecture using the same procedure as above. As the result, '*’Cs
extractability in konara bark was very low with 0.1 to 0.4%, except the sample after extraction by CH;COONHj in the bark
collected in Iwaki city. In this study, it was clarified that Cs fixed/absorbed in the tree bark is not easily removed.
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IAE L TW & e bbb DX 77 T2 ke
L7zo $el L72BHR21380°C, ASHEMIMZM: X8, Mkl 72
B L7228 I S L iIc—oic T Lo E E L, B
TOEBREIT 72

T3 BT HCECHlE 1 TH 5 & I I 2 TSchollen-
berger{% (Schollenberger and Simon, 1945) % ffi#& Al L 725k
W CHEBE OCECE Ko7z (BAIH, 1997). S0k
FHARICBT B HEGHICBWT, KSHWLRTWAS, A
¥, 5 IBERARENC 1 molm ™ CH;COONHA I (pH
7) %Wy TIVEREO SERIMA T MRS 9 L, @i
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F-1. XX (C japonica) & AFF (Q. serrata) BIE DCEC
Table 1. The CEC value of bark in C. japonica and Q. serrata

cmol(+) kg'1
C. japonica 194420 **
Q.serrata 105+0.4

F P ORAEIE % HE 3 KAED V39 = FREREZ R T, **idp <
0.01 B D 72 WHRE) TAF & I F 58 DCECH O A &7 7%
VBHbHIEERT,

Value shown are the means + SD (n = 3). Sign with ** indicates signifi-
cant difference between C. japonica and Q. serrata at p < 0.01 according
to t-test.

UNES, 1980), 7—%~ (Pinus taeda) DRBEEHYT5 cmol
(+)kg (Wright and Browder, 2005), il 5z (BTEASEH) A%
123 cmol (+ )kg ' (Harada and Inoko, 1980) & D52 %,

CECORHilild bk % = /A AE L, KCREH DD 1) 1ZNaCl
W% FHVONHY & B S8 5 J7:%, CHsCOONH:O( b
D ICHCHAT TP L, Ba(OAc) iAW CEHL, AL
H  CCECEMET 5 Hikdbd b, 72, AWETHV L
I I 7 "Schollenbergeri® i¥, CH;COONH:& T % / — )Lk
AL X TEBIRDY R S N AT REME R (Peech et al.,
1962; Frink, 1964), T % J — VOB IIMKGRIHEZ %
7O EBEOCECK ) REZ 7R3 BB A% 5 (Harada
and Inoko, 1980)c F7z, ARIITIRDOCECEZWES 27280
DEIETH Y, WPEKROCECZWET 5 HETIE L WS,
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TIIB R A K % CHsCOONHBH & T ¥/ — VAL % 4T 5 T
CECZHEL TV 5720, KR TRHRILATF L IS T
DOCECIXB/NHM7ZEEZ OB, L LAEAS, TR
S, Mo &L TH, A¥X L aF FHEDCECIE
L, FICAFTEWZ L2 o Tz,
3.2 Cs, Rb, K, NaD#E\DOEEHE

CsEMR7T VA ) B TH HNa, K, RoDBE DI
HR A B L 2R %2 R-la, bIZRT, HA4 4 YD1
mol m HALWEIR &2 B\ I BB L 724528, AF, a5
S OMBHIZ BT, BCs*, Rb*, Na'l3CECL Y %<
W LTWnizo T2 WihoA F YA EIZCECIZH L
TR L S ISHFTINCAEICE o 72 (p < 005). A FHH
BTl Cs* & Rb* OWe s 113 I iE556 cmol kg ™' & [FIFEHE
T, CECOR23ETH -7z TF FRE TIEXBCs* O AE =
IXCECOH4.9f%, Rb*OWzE R IF4AMERE TH 5 720 Nat
DY FII A FBE CCECORM LG, T+ T T29
ERETH - 72
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HHEIZ, Rb PAMIIZIZFNEDOBEES RSN 3 F T8
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1 molm™ CH;COONHJAHEIIZ X o> THH L7724 F+ i, #
DA A 238t A4 MIZE L TWzb DL HEE SN A,

1 mol m~® HNOsi&R TAH L72Na*, K*, Rb*, Cs*iZ
WY, aF IR LD AEBEO RS o7, T,
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(p<00D)o 1molm * HNOsEH T LA 4+ 1E, AF
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Fig 1. Amount of absorbed and extracted Cs, Rb, K, and Na ion by 1 mol m* CH;COONH,, 1 mol m* HNOs in

the bark. Vars shown are the means = SD (n = 5)

B oWy 5708 SI3&RE 5 EOTFHEERL, ©59—N—REEFLEEZRT, ZL—0WHrI 7384+ 0D
WbEE, BEDOHEIE1molm™® CHCOONHAZ & » THEM LA 4 V&, AKX OHIZ] mol m™® HNOsTHEH L7z

A+ Y ®mERT,

Value shown are the means = SD (n = 3). Sign with ** indicates significant difference between C. japonica and Q. serrata at p

< 0.01 according to t-test.
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B CIEBCs 2 b £, BCst e f + v oEhE%:
ENENLR L7256, WINBEELRENRD LNz (p<
001)s IF I TIEINa DR DEL L, Na &1 4> D
IR TN L7306, WIS ARGEDTRD 5
7z (p<0.05)

TECB VLTI, S LTS LT ACsO i
1 molm™® CHsCOONH#ARAH VLMD Z &b, W%
WG E LAARHIETDH, 1 molm 2?DCH;COONHL A Tl
WMENDLCsEBED A F 2y A4 MIBELTW2do
EEZBIENTEL, —RINS, A 2HEpgIE[FE U —1fi
THNEA F VEEAVNEIVITIEE VY, £2T, NH XD
DELIWAF VEREDONEVCH OBEHRTH 5 1 molm™
HNOsiE Tld, S HICECEEmMICAF Y #HELTw5
CsZBHT AT LN TE S, S HICHNOIIE L IR DZ
LD, BB OR SN —FRRILR S D 2 & b HER
ENb, ZO72%D, 1molm > HNO;THIH & M72Na, K,
Rb, Csix, B4 4 »5Hay A4 MR TG LTz
LORRFTHRL, —FEESMRICE > THEBLAZEEZON
%o —F, 1molm ™ HNO#BWICL > THEM L o7
DL, B R Z T 2GR S HOTRE T < Bl
EINTWizE Wz b,

WA &4 F ¥ & E 1molm ? CH;COONHA i &
1 molm ™ HNOsBRIC X o CTHEHM LA+ v & HCsT &
Rb*DEELZH N L7z ZOME, BCsOFEERITAY
B2 C, 424%, 2T FBEZTT94% TH -7z 72, Rb*
DFEEFIT A B T61.7%, IF B TE98% TH - 720
F72, Na" s KINIWThOBBICOEESNSLZ &% <,
Na“ 3G L M, KIEWEE2Z Lh s 8 L7z,
IR BT, Nat K 3R RS o8k 70 Tl
%, MRMEBH LR TWA T Y THEI NS, UM
AL L7 IC BT D, B LR TWREBTHEEL TN S

F-2. &EBXK (H0),

£z 5N %, —7, 1molm > CHsSCOONH#EE B & 'L
molm ™3 HNOsiATIZ L » THEM ST, BEICEEIh T
WBIRIEDCsT ERbME, BEAEHOR T < fbFERE A L7
WETH L2, T3, WEITHRIEEICEE STV
bOLHLREINL, BCsh, RbITED & b BRI =
FDJ/LHKFLE) REIHEZRL. ZHIECs*, RbTIE
L0, WU &) g2 Fo0 2 E2oN5
(Relman, 1956) .

3.3 WMEMtEY T LOBERE EE

WERCTHRINL 723+ B RTEREFM L LI T
molm~® CH;COONH4& # & 1 molm ™ HNOs¥& i TP Cs®D
HEI I 24T o720 W E T THRIL 728K ® 1 molm™®
CH:COONHAEBALIR L 72 1 miT21% DI AED Hh
72 DAME, HHERIE01~04% L IEE I 5 72 (FF2). F
7z, MUK CTHREE, 1 molm™ NHCHAW T L 7246
LY CHREL L 72 2 FRB B 12 3BT D BT D454 A3 IPH
BCHER I NIz (-2) 0 BIARRDOAFANTHIZBNT, fE
JRFNIEEELA O 3 A HRITERIUS 7 1213
CsHMHIBRALLT OB Tdh - 72 (Kato et al.,, 2012) = & &,
RRCE AR Cs & F W 7o B B RO K R &, B
B S N PECS I A S I I A S S ke v
LEZH6N5,

SR I DREU) & DRGE DT RENE & BRSO
EDOWREZMETT 50 T2, WEEOEWMRICHE ) HER
MR DZEAIZ X o C, [FFE L7CsOBEZH O ITT
LFETH S,

I

AR SCHR R 4RI R 7 I 2624110007 0 B
W E 72 b DT,

1mol m™3 CH3;COONH:& 1mol m™® HNO; CHIHALEFEDES

BEFETSLICVDEHATERL 23 F SBEMEKRFICRE Lt
Table 2. Before and after concentration and extractability of *'Cs extracted by H:0, 1
mol m* CH;:COONHjy, and 1 mol m?® HNO:; in the Q. serrata bark which was collected at

Date and Iwaki city in Fukushima prefecture.

37Cs concentration

Extractant Place (KBq kg'1 dw'1) Extractability (%)
Before After
Date 29.98 29.97 0.1
H,O
Iwaki 3.57 3.56 0.3
1 mol m= Date 29.97 29.84 0.4
CH3;COONH, Iwaki 3.56 3.49 2.1
3 Date 29.84 29.80 0.1
1 mol m™ HNO;
Iwaki 3.49 3.48 0.2

MM —Y > 7 V2 Hv, EHENICATo 2= 1)

Extraction procedure was done continuously in same sample (n = 1)
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X-2. ZEBKTBERER,

Fukushima Nagoya

1 mol m~° NH:CI%#% L /- DEEEAN THREM L /- X X B K (Fukushima) &%

HEXFEATERRL 7= XX B K (Nagoya) DB & (£) L 48BFHRE L ZIPE% (F)
Fig 2. Photograph (left) and IP image (right) of C.japonica bark which was collected in Fukushima prefec-

ture (Fukushima) and Nagoya university (Nagoya). The bark was washed by sonication with distilled water

and soaked in 1 mol m* NH4CI solution for 10 min. After washing with distilled water, the bark was exposed

to imaging plate (IP) for 48 hours
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