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Decontamination Method of *'Cs in Soil by Netting and Weeding
Hiroko AKAI , Yuichi SAITO , Katsunori TAKITA' , Minako YUDA and Mamoru SATO

Abstract

The effects of the decontamination method combined weeding of undergrowth and covering soil
surface with laying materials on "Cs removal from soil were evaluated. In March or May 2012 and
March 2013, we covered the soil surface with wood pulp sheeting containing zeolite(zeolite sheeting),
nonwoven fabric sheeting containing Prussian blue, root ball netting, or revegetation netting (60 X
190 cm wide), and encouraged forbs and grasses (shepherd's-purse; Capsella bursa-pastoris(L.)Medik.,
deadnettle; Lamium purpureum L., bittercress; Cardamine scutata Thunb., and others) to grow or
sowed seeds mixed Poa pratensis L .(Kentucky bluegrass) at 40 g/m* and 7rifolium repens L.(White
clover) at 30 g/m” on top. Note that only zeolite sheeting was used in 2012. After 6 to 12 months, the
materials were rolled up with the plants, roots, and rhizosphere soil to strip the topsoil. To evaluate
the effect on soil decontamination, we calculated the rate of removal of “'Cs (RR, %) as RR = 100a/
(a + A), where a is the ®"Cs content (kBq/m?) in the removed soil and A is the *’Cs content in the
3-cm soil layer beneath the stripped soil. Revegetation netting with grass had a significantly higher
RR by sowing in March 2014—34.6 to 50.8% (equivalent to 42.4 to 66.1% to the "'Cs amount in 3-cm
topsoil on uncovered area) and in May 2012—17.0% than other treatments. RR of zeolite sheeting
without sowing seeds had the least, because mesh of zeolite sheeting has too fine for root of forbs and
grasses to pass through. RR of Kentucky bluegrass with enough root mats was 93.1% without netting,
indicating that decontamination was due to development of roots or root mats. Since forbs and
grasses which did not grow enough had passed through the revegetation netting, RR was decreased.
This result indicates that increasing the mesh density of the revegetation netting would increase
RR. A significant relation between RR and dry weight of soil removed (x): RR = 558x ( p <0.001) was
found. By this relation, the removal of 14.3 kg/m” in dry weight would achieve RR = 80%.
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BRIC, BOERAHEIC IV — L REE LRI 5 2
EPRIREED L DICEE L T EEZ LNz Tl
B OFMEEZEET L L, R L -EM o TZSEL
SHIHERICZ > TB Y (M4), L /7 I3E
PIEICET L0, ZSO X ) IR X B FEFER
BIXIZEAEREL v, — /T, ZSITHEHE L 725
S AEETH D, A v N X DIEEDRE S ITHE
DOENLHEEET A0, ZSEIZHERII %179
o EHCERE T ASEEEE LR T WA E MR T ILECs
BERIEELEEZ LN, 72, WA Y MZD
W HARRERIHE LT X W HICHOMA Y (5~
10mm) &M% BEINT 252 & TEHIZBREROM LD
HfrcEsEZLNT,

(4) FTEOHEWMYEELEFCsBREDRDOBER
ZEADOKBIIRMA L CFELTED ., #3emd
JEXTa— VIRICHEEST 22 & TE (M5), PCs
BresR13931% L@ o7z (29). LHELEDOWCITH
TREEREMNEORDEZEVPEIFTH Y FEEREILE
EPHIL5emTH o 72 b DD, KBE BT —VIkIC
HEEST 52 e TE, PCsHEFIZSTT% L KBIZK
WTERo 72 —H BREMTS { AL NEBFELED
FAFKE A o8k, 5 HOFRAR: S CH EEL
AT TIHAE L TB Y . Wih 1 7% $ 8 T39.1~437%
DORpFRER ) | MEEAL ) IR HELFET L 2 &
TRMED S EE MR L, Mk L 7-HEkRe %~ R 50
AR Z L HHHRTE (£9),

(5) EIE% Y MCLBRLFIBEORAM EMEEME

\fEA Y b EKB+WCIRARM % A H L 7238 13
BECIE, HEERE OHAREY 72 0 ¥ Csi1345.3~63.0kBq/
m*Td Y., B D853~149kBa/m*IZ & L, 424~
661%H L TH > 720 PCskr 5 12346~508% TH
0. BEDOEFTENLVHE ZHL) X CTRIEEREOER
MWL L, BWEENE T LEBIIH - 72 (R10), F v
MIEL9 mFE AR XY 124k 2 A B R 13176 ~212
B/mThh (ElD. BEWYEEINEAERLIH T
L7228 THEEEIRE LK T L7 20720, 1]
HESIZAT T ARZ ARG HE XY FEE
HEDTAER, WEORZ BT T5Z L1270,
FUHET ScmfB IR B M 75 9 2 R B 25 L.
BERENMET T L —HE R/ EZ NG 5T,
oy MEE L LTREMS 2 EF XY )7k % Mt
L. 1B L L k= om b B LFEAEEZ 5
OBLLFEN D b
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RIBEEER A v & — e

WO TR B SR 4R 55 2 5

]9 TEHEWY D ' CshrEE

5 S - B ﬁéﬂizﬁﬁ-% RERZ  YCsRE YCsEE mEY 137Qs 57 %J%EJ%&E%I v ICs B
(m?) (kgDW) (kBa/kgDW) (kBq) (kBg/m* ) (kg/m? DW) (%)
KB I 0. 600 7.74 22. 1 171 286 12.9 93.1
KB I T 3cm 0. 027 0. 694 0. 827 0.574 21.2 25.7
WC IR 0. 600 3.78 21.8 82.2 137 6.3 57.7
WC HIEET 3cm 0. 027 0.661 4.12 2.72 101 24. 4
F R 0. 600 3.03 22.7 68. 7 115 5.0 43.7
F AT BT 3cm 0. 027 0. 684 5. 84 3.99 148 25.3
B o8 B 0. 250 1.84 9.35 17.1 68. 2 7.3 39.1
BV ST HBET 3em 0,027 0.715 4.01 2. 86 106 26. 4
LRRY T NFT ORI KEOVEME, it 1 KE
VMR SR (kg/m?) = F Y Eim (ke) /H EBY EE (m?)
Y BREZER=100 a/(At+a) a:FBERE O YCs & (kBq/m?), AFHBET 3em @ ¥Cs £ (kBq/m?)
F10 HEEOER Y bHHREEFALARLHEICL 2V CskrE=
BRI BRI s s TAIFE HIBEE X BCs i HRIX
&) R X mfE R b3iiy =g BCs i FrE==" Xtk
(m?) (kgDW)  (kBq/kgDW) (kBg)  (kBa/m*)  (kg/m?DW) %) (%)
1 HIBE S 0.360  7.88 2.87 22.6 62. 8 21.9 50. 8 66. 1
FIEET 3em®  0.027 0. 88 1.86 1.65 60. 9 32.7
SHHRIX 0.027  0.60 4.27 2.57 95. 1 22.3
2 B2 0.360  6.61 3.43 22.7 63.0 18.3 41.8 42.4
HEET 3em 0.027  0.70 3.41 2.38 87.9 25.8
i HRIX 0.027  0.65 6.21 4. 02 149 23.9
3 B2 0.360  5.69 2.87 16.3 45.3 15.8 34.6 53.1
HEET 3em 0.027  0.73 3.18 2.31 85.5 26.9
i HRIX 0.027  0.65 3.61 2.31 85.3 23.6
R e e 0.360  6.73 3.06 20.5 57.1 18.7 42.4 53.9
FIBET 3em 0.027  0.77 2.82 2.11 78. 1 28. 4
RIHE X 0.027  0.63 4.70 2.97 110 23.3

© HEERENARIC L BE, BRIBUMAE 0. 0054m* X R S 3em 5 2T
VOHBEE OB EE M AERIER Y POEIEZET
* IR S R (kg/m?) =R EHL Y & (ke) /X HUY HFE (n?)

v BRZEZE=100 a/ (A+a)

a:HBEE D ¥Cs & (kBq/m?), A:HIBET 3em @ "Cs & (kBq/m?)

F11 EEFR Y MHHEIC L D REFBO(EERRE

K18 e P ZEIRRf BN 72 0 BT B
A #) (B /m) (B /m?)

1 HEIY 81.6 16.7 —

HEHY 318 212 112

2 sl 95.9 19.6 —

HETY 290 193 102

3 tEanill) 78.2 16.0 —
HETDY 263 176 92. 4

S EEIY 85. 2 17. 4 —

HETDY 290 194 102

“ 1.9m i@, 1.5m EOHEY Y £ 72 13H EHLY P

()~ FToERLEDLYE, ELOHTHRZED
72O IEEER Y FOHOEER A b OF T
R 2 FEAES L. 70RO —LRMZ RS %
CEDPEETHLIEPHLLII o/ 22T A
IRLETOKBIZ 6 ~10HDEBFRRIFTH Y, &
RETEETIES 3ScmiEEORMEZ IR T 5, < A

ML EROWCIEEREEIEH DD 5 720 1 A B
EORBIIELTBY, 1Z5ETEFTTLEVH) I
Wb ZD7z0, KBIEK LZRMZWCHIE5
CEMMIV, FHEWLELOERUEI I TELLE
AbNb, TOL)REEEERET S LETIRETH
e L7z FTHEORME LTk, A2 )1 L 72KB



R & TR RS L7 R e 15

EWCOREBHEHEPAMEEZ Z DN GHROFBEL
LCid, #ERDYZRZ & L 720 OBEOF I H
JOF EW VD@ 2 W SN 2 LD 5,

(6) RHIBHE X¥5% & HI1h'CshrERDEE R

REH L), (3), DT — 72D XRS5
L THEIZEA0~3emTF CORLTOFES (I
JE &85 LY CskHFEROMICIZAEE R AR IES
N, 7718% DELHRTH-72 (M6), ZomEERIC
LD BRERI% F HIE &L L 5E0F BT SJ8503.
14.3kg/m’ DW & 3 S 7z,

—J. ABR G FEG) TR, HEEE S IR EAT158~
219kg/m’ DWE Eh o728 DD, P CslrE%H12346
~508% & B HESNLREME D 27 DK
Molze TIUIEIE A v N EERIZIE D ROV 1
2 &) ERBIEDHEL S, TCsHATEARHL. (1),
(3), (WDRERIZY & VCsOIE AT HE AR o 721 REME:
Wb EHELRIND,

PLEofER, BRERBIIEORRBICEL SR L7 Cs
RBET LS L LT, BEREN R OT % A
FAL-HEIER 2B TH L, 72721, HEiELPERH
FEIZ & B CsO T RE~OBEIH D - 12 H4A 13 ZF DR
0T\,

4 1 E

ERCH ERICE s R B R wie T AR E L
T, BEMOERR ISR L 72RCsx 5 %= T
kg 8IS 2 BRy & Lze BENICHEAE T 5 T E
WZHEHE L. THOEEL MK ORE T8 % i
THEWMD FEPHNEE 2, ATEOFEEM &
TRAE MR AR B A S DR R HBEORH % P Cs
Braesio X 0 R L 720 CskrZE= (RR) 1ZLLT @
RIZXDEH L7,

1001
y=5.58x R*=0.778 ©)
g0 # €0-001(n=24)
S
;J; 60+
i °
£ 40 ¢
3 °
201 O R 1£(1),(3),(4)
® BT (5)
O . T T 1

0 5 10 15 20 25
HIBE I S5 (kg/m® DW)

M6 TEICLZRIO~ImOYBEE (HMBEE S5
¥) &CskRERDBMR

RR=100 a/ (a+A)
a: HEEE OV Csit (Bg/m”). A : #EET 3cmd
YCs® (Bg/m?)

(1) THEIZX2YCsHrb M LEIZEER. BE R
PE| - 35 & fif a7 30 SICY A8 H A D B D 0990~
455005 &, HIEERBOYCsIRIIT T EHH XHLY
BEMTH Y., EBCTTEORBEDLVIZECs
BRI b odze MRERA L) WEHHEO )
BiCskrEE 134 (. $ICKBEWCO R A3k 138
Ft L72RMB = 20k L. RERE o HEHEEo s —%
HHEPRCT & 5 720 Cslr R RITE L o 720

(2) BEREM EKB+WCRARME 2 A L 72 £ 13
TR IZ & 2 CsDB eI, AR OEENL N
FEEL R, AELZZBMoPTIZREIEA Y M2
BUF 23RS o720 WAy N HE T
BEEORE ORE T EOEER D W2
FIHEL 2 ), KB+ WCIRAHRM L e Ty 2 &
(2 &0 B 7 HUEERE & RS 5 2 LT E T2,

(3) WEL9 moIEIE + v + & REEDIEHHHERK KB
+ WCIRAHBME ORM A DI X 5 TIEEE O H
E oy MEOF A EW A T Cshr Iy
346~508% & K1 DCsIEEDRMICHRN & E 2 5
N7z Lo L. FBEORTZEREIE176~2128/mT
ERATICONTEEEMET L. 38RO
YICsE IR I 0424~66.1% KD o 720 F D720,
oy MEZERECT AR AR BoERAHYR
WLy REZ @ CTYIWE IR E A FIEEE 12T
ELEFLELPY AL EDNERMEZEOLDICE
TrEZoN, o0 BEA v b & EREIC X
LRI EIY OB, BEOWIR Y %+
L7t OO A BIEB) DM T 512~ 4 H 2%l &
EZONDH, SHROBETREE Lov,

(4) 2011~20144E 123 BRZ AT o 722456 H 5. FHEIZ
LB FELOFER L Y CsSIREME ORI E KR
FEL AR, YCskrEERIIHEIE S Fe 5 & I BIR R
WREDO LNz DT, FIHE STEEIT TEH E
WO L BRI RERSTHR L 50, ZDHH
ERUT Y CoTRIE 437 D 75 B ke 338Kk 45 Je O 3 FLIR
KIZKXDVEHTH LB ETHLEDND S,

-

RO IR I 7 ) BLRERIZ I )\ 727200 7
RGO, AR IS E T 5 L CEBI
77 7 B L T ORI M E BB HE o 7 L
5.
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