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A variety of assembled structures and their structural change accompanied by change
in spin-crossover phenomena in assembled iron (II) coordination complexes
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Abstract

Assembled coordination complexes have a
variety of assembled structures depending on
the bridging ligand. When the bridging ligand
is flexible, more variety of assembled structure
1s expected depending on the conformer of the
ligand. 1,2-Bis(4-pyridyl)ethane (bpa) has anti-
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gauche conformer and 1,3-bis (4-pyridyl) propane
A
variety of assembled structures were obtained

(bpp) has more variety of conformer.

by changing conformer of bpa. The appearance
of spin-crossover phenomenon by enclathrating
guest molecule in the assembled complexes of
bpa was introduced. The assembled complex,
[Fe(NCBH;),(bpa),] -biphenyl was synthesized,
the skeleton of which was a 1D chain. Several

11

85 277 2013, pp. 3-11

1D chains gathered together to form 1D
The 1D chain sheet was stacked
spirally to form novel spiral assembly. The

chain sheet.

assembly showed a stepwise spin-crossover
phenomenon. The reversible structural change
of host framework triggered by desorption and
adsorption of guest benzene molecules was also
introduced in bpp complexes.
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Abstract

Various kinds of natural samples such
as aerosols, rock, soil, tree leaves and river
suspended sediment were collected after
the Fukushima Daiichi Nuclear Power Plant
(FDNPP) accident. Analysis of radiocesium
for these samples gave us important
information to discuss the post-event
behavior and transportation of radiocesium
in the environment from the air into ground

and river systems. Only a small amount of
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airborne particles containing high radiocesium
concentration, which contained water-soluble
fractions of radiocesium, were transported with
non-radioactive aerosols in the air. Subsequent
interaction of such water-soluble fraction with
water (e.g. rainfall) dissolved and strongly fixed
the radiocesium on rock and soil particles (clay
minerals), thus changing the radiocesium into
insoluble forms. The distribution of radiocesium
was possibly controlled by the initial position
of deposition from the air to the ground,
producing the heterogeneous distribution. Such
heterogeneity in river suspended particles was
also observed during water transportation,
reflecting the heterogeneity of radiocesium
in rock and soil. Leaching experiments
demonstrated that radiocesium in rock, soil
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and river suspended sediment was fairly
insoluble, possibly due to the formation of inner-
sphere complexes in clay minerals. Leaching
experiments also demonstrated that radiocesium
in contaminated tree leaves strongly fixed in
leaf tissues and is not readily released. The
micro-scale heterogeneous distribution of
radiocesium in aerosols, soil and suspended
particles was due to the presence of small
particles in aerosols containing high radiocesium
concentration. Dissolution of radiocesium
in the aerosol particles and subsequent
irreversible adsorption onto the soil particle
complex are responsible for the preservation
of the heterogeneity both in soil and in river
suspended particles.
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D XD BEWEOMWE L, FOEH (Fingerprint
ofNuclear Material) Wbt b Z & 4 H 525,
CORBFO L7 L CERIEDHERDD 5,
WTIUZLTH INHDIEEIZ L) KRHEHIZT
OGP T 0 T SN E ok
BafET AAMTbI, ZhoZH LT
52 XD ARIELRZEE R T 12 oIz
B EREEE N TWAS, TAEA 1REEHHE &
. 29 LRI X 0 TS ERIAS A A
SELGHESOERAMICEHA SN VW &
AR T AR HNETHHDOTH S, IAEA
FE2ZT AL NPT fiifr% g3k f B o #7%
THYH., TNV TEBEI TN TWDS
BT AETH LK, 2, &, . (LIZ TAEA
EREZITANDL AENHELMY L Tnb, Z
DHDOENZBWTIE, A ¥ FTIE 1974 £ 120D
TORMEBDITHOIL, /NF A5 13 1998 12
LT AZEE L. 2006 4E 1213 dbFAEE CRA O
BEBRPMTHLN TS, Z1so 3 EIE NPT 12
TP L TWAV, 29 LABEERHICITTOLRY
BEZONL) LT —H, BWEE W2 RKH
LB % EOREOF L AR T 72012,
e FAAR G E R, TR 72 { LA B o W BRI 14
B EOGHT = BNERSIN, ZODIEE
M HEM AT E N T 5,

IAEA PREEFEE 12 B 3BT R & <4
FTTZOoD5EDH 5, HEFEAOEYE %o
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7GBTS E D 1T b TV B 0 ) ik
BRI DT2ODOEWED I L . KRPEOZIHEHS
IThNTVRWnRE ) DERRLHEXNI2 5
RIS NREFAB O TH 5 EHI VT
b TAEA BZEEIC X D B TR UARHIC
JmiFbhzth, a— FEFPEEIS & L TET
SNb, B EZGITT AEIE. KA 52 ITI
STZHE OGRS &N 5E T LITZITI S
b, SRR T IHE LB v, IS
Bo—He o3 2HHFOIAEA £y b7 —2
Z AR F b 1) — (Network Analytical Laboratory:
NWAL) EFHENBHEBEICBWTHHETH b,
IAEA PREEFEESHTZRT M) — & NWAL 205
W SNSRI, REICH BT — 5 AT
AT HEISTREMWIIHET S L. T ORRDS
EHIZEICHE SN, FHREOFH~NLED
L be EHFZZOOFMGEHO) L, HBED
BB AT I /29 S b o TWwize FERHxt
KRIUFEIE, v, TP A, TAY Y
2 (Americium) TH Y. 7T vid pg-ug (10*
-10°g) LRXVoOEE, TSV b= TLLET
AT aidfe — pg (105 - 10%g) LNV
BEPLIZ) =V ITRT M) =0 LIRS E
BRENIZ TR ML A Tz SR O K1
DEEB L OCREMAL G, EEEYE T O
TN s = AmEB L ORMAARREREO R E S
SOWERFET T, TV = AHE—RT-O
AR 34T 8 70 b =7 2 H—fr T 0 AR
EFEOBRZE? SHICTEE TV s =7 4 (PuO,)
BT OEEY L, ZLOR T OO0
I ERFTo TNz, TS OGHHEELHYE
AL REL 7o, RIMEREEE A 4 VLEE
45 #F % (Thermal IonizationMassSpectrometry:
TIMS). RS R FEEHE T 7 A~ EE o
1% (Sector Field-InductivelyCouppledPrasma
MassSpectrometry: SF-ICPMS). 7 WV 7 7 5 ¥
#: (Alpha-particleSpectrometry). # >~ < #i il
%E 7 M % (Gamma-rayspectrometry). T 4 b
F— o X MR E B L O RS X
SIATRETE A i 2 72 E AT E T UAMEE (Scanning
ectronMicroscopeequippedwithEnergyDispersive
X-ray Analyzer andWavelengthDispersive X-ray
Analyzer: SEM-EDX-WDX). T % )V F — 4L
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B X orEEL iz~ A 707~ r5tlt
& 3 (Micro-Raman Spectroscopyequippedwith
X-rayFluorescence Analyzer: MRAMAN-EDX)
&% G THIE LIT> Tz, fHTE A RE
72RO DA 2 BRE L Tz, &2 TlEEm
ELTELOLNIRED) . T b= LK
—fr FAEMRBIEDE & ZEIE TV b= 2T
MY E OBE L Z O T OO Y ICE T
B FEAERIZ OV T ST 7272,

4. TIV b=y LBE—HFOERBIE

Bk oo T, A S E o2& Tt
e BB, BE, 2ot BT s s %
BHETLLDOTHHELIH, T2TIEEDDH
H[RE] CWIOEHICIEEYT 5, BWENT
X, ORI E & RIRR RS AR
TEREYRER I N TW L, ZOHRE, PWHIC
xf L CEe AT D 72 LS8 45 B o B & F X
LI2OICHHT LI ENTEL, 7281E, it
HBHEHIT Vb= LI ERDANS, JEFA
OBELE LTOHHENS. L LGS oWk
SN ey VN A B s S T A
HEWHTREMELH L, ZOWEEMEE L7225
By EOICFHELIHEERARSL -0, BRIL72 7
W= AP COFHRE R TV N = AR
M N2 BE S 5 HEEM»H 5, TV K=
U L DERHIEETH L, TV b= LA OFERRE
ORI 21 5 FlH O HSAE — %R o B
BERHLTHRET S ENTE S, PPpu/?U,
239Pu/235U\ 240Pu/236U\ 241Pu/241Am\ 242Pu/238U
DHMAEDLETH L, EBEIZIE, ELOD4DOD
HAEGDLENEDLN L, 5FHD 22Pud Ty,
uc iE (375000 = 2000) &V, 72L& 21E
BEOMIZIZIZADDLT % 28U Lrdksh
nwZ bkl TN ZEEENRZBUTHY, »
7oh & TAICHET HRKRY T VNG EET
WO TPTHHERE LS, SR, 7T A%
ZHZEH D0 THDL, ERIZTITEREICE
WCRRY I VORATEEISHITSZ LI1ET
&,

22 TAI7ZY, BEEHAGITIZOWT O
Wb &5, BERRGITICOREHEL T
DT TA—=FDOLDINDb, 12 2ZIEATAT

+
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& o ThAEHY FRI S 75U &1k % BR VA
WZ& > TS 2NV 7 50HT & . AT 4 73k L
D % DRLFNZDWTHTARLRTF T Th %o FE
TR T [ AL AR L 2 1 B2 kA F YR
M (Secondary Ion MassSpectrometry: SIMS)
wHWTITbiIth, NV 7 TIEATA T LD
FNENOTLHEOEDB L O RAMARLL G HEAK
D6 5L, — HRTH Tl 4~ ORLTI2D W
PRI TED L OO, WEHIE TN L TT
OR T %2 FARD T EITEBIIEIARTHEIZ T 72
B, ZOWEDOGHAEROMAE DI L - TR
R OWE DB ITbIN D, 7272 TNV h =7 A
FHTOTIMEIL, BEHEHI B W TEd T 1) ZIR
W EDL 2D, il 4 DRTFIZOWTOE
WMAEBEL b, TRICEZESORRE L.
um OH—7 ) & =7 2k T O Py — 2MAm O
T2 % R L 72 SRl e 2 /809 %o

APy % Ty, = uc: (14.325 = 0.006) 4F 23 T B
AL C 2 AmT,, + uc: (4326 = 06) F£2 &%
o COHGEEFHLZL DT, FRGHEERDE
Bt IIDTOX)ICEET LI LN TE S,

Hpy, = 2Py x e (1)

241Am, — 241Pu0_24lput — 241Pu0 x (1_67}@) (2)

Upy, M

WAm e ™ (3)
1 210, }

t=;ﬂnﬁag;+l (4)

Z 2T A MPu o LR, 2MPu,.. #'Pu, 12 ¥
A5 tBLO0 (FO) 1B AHEEEETDH
BHo FAL0IZBITAHMAM 130 EIET S,
F 722 2 TlZ P Am 784326 4E 0 T PNp
WCaREBTLIREIIZEEIN TV RV, 2Rk
TIREBRTRODUEDH 5755 XA —4 —1, *t
SWEHR O Am/PuliTHILB LTV F =7 4
KM ORMATEELTH S, T3, V59774
FaEEICOE SN nm - Bum BEEDO T
W k= ak A2 EGRE A2, SEM — £ 5 Bl
E—PFIZTHE%.2-2) (K17, 5/). EDX T
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TNV ZRTTHDE0E) e+ s (X
14, 5%) 20, WDX 12X D Am/Pu ®JR
FHEILEWNETS (M54, SHICM2IZH 5
L IIZSEM ZEEDHIZHIY) fHiF7-~vf 7 u~=
2¥ a2 b—%— LN A nm BALCTEIEAT HE
LEBEICLY, TEZF —CHER LD bR T2 Y
w77y 7L (M3, &k 5mmUDL ) a
YTV TORIIBET A, ZOT IV =T Lk
Trowgi-v)arFy 7EROEBL, Fob
T um OT )W b= AR—R TR T X
TR AF UK, A Frravw T TERE
WZEDGEEL. 2% 7TV =T 2AOFEMVARL %

Intensity (counts)
z
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TIMS & %\ {Z ICPMS THI%E T 5., S CTilH
T 5O, FERITE L RO 28
fETH 5%,

COHFEIWZEID, T X HE K E New
BrunswickLaboratory (NBL) 7 & A & 11 C
W % PR EERE HE SR CRM137H (LLRT 1E NBS947/
National Bureau of Standards & L CHIAF & 41T
W72) RCTIRBRAL 7OV b = AU O H—fi
T OFRMMZIT o 72AERZ L VIR T AT L7
5 DKL Ot BARIIZ1E 2 - 3% (k=1) @
BRAMER S THITT B LN TE, LELR
WO PRAEEIZR L TSRO T AT

:

Si

Pu Mo

L

-

-

Energy (keV)

X1 CRMI137 it 7V b = Ak T SEME B & EDX A X727 kb, 334keV (Ma), 3.37keV (MB),
353keV (My) 127NV b= 2O X PBE SIS, SNHIXZTIAEA A Y PT =2 FKF M) =D
—5Th b HAETF I JAEA) @ CLEAR & 03RS 1o B THb I,

X2 SEM SEFEICHY i iz, kS, 3 kx
OXh—RKryH (W) &vyaryryzon— (U
)

10pm 12 65 SEI

M3 BEBLZ lum OHT#~( s70v=27FL—
y—egtCc¥y 7y T L7,
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#1 CRMI137 (NBS947) #1047 5
Particle Age Combined uncerttainty: Difference from certificate
[Year] Uc [%] (k=1) [Year]
A 388 23 +2.9
B 38.2 24 +2.3
C 36.2 29 +0.3
D 35.6 1.6 03
E 374 86 +15
Age In certificate 359
(referred to Nov. 2007) '

T ADIRAD RO N o FERDT T ANME 7B
HELTIEEIIZODEZLZIENTE L, —D
X, 5HTDD B 421200 T OBIERE A HAE
275 AFMMENZ ETH Y, PIEZ KD
7o, et LS AL S BEoTT TR L
TRENTL, 0 FIZOVWTHTHRTAL E, ¥
AF AN B RS H Do TIUT S ST
BaEINLTAZITNEbY2S v, ZDOODH
e LTiE, MFE2EET LRIV =T A%
WS T A1) o AL 5 BT b L
ET DD, ZORETT A1) 27 5905 100% 558
ENTBELT, YMAm OFREIFERIZT T AN
AT ARG Z7-MEERHLE V)T ETH S,
KOS (H8) IZ/RT )12, FEFHLPEBEIC
ZRALT OV N = AR TR EET L. TV b
=T LARRER P OFEBRIRS 2ET A T LD
BEZ ATV, SEERORAERT O MAm = H U~
PRI & D 4T LR, i & e o 7212
LA b 5T, EBRICIIBHBERLT OMED
MAM DBFEL TS LN o720 2
NIHBOH 5 2 EHEICBWT TSIV = AR
DMAMFERELLZECA, ¥4 201I2BVT
MAmM =0, ERELHEOFE LD 2 Am B
EEINLLELETINE T EDRENTHERED
LYW L7z ThH D, HETHIZ, EDLIH %
FEEFTL TNV N 2 WEPST A ¥
7 L% 100% SEEITEES A 2 L IIAT R DT
X7 7EA 9 e EORIPIIFEFR CTHHT 2 2
EDRTELIED ) Do
EEOMWEAICBWTH., FHEL X Tn»
oo 7z P Am YRR EAE FINA T A B G
ZAHTEh D, L0 IFMEREREZIET H720
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2, MORERDO G 2T 2 kb H 5. 2
NHIZOWTEHIZHEIRDOH 5 H 1. Keegan et.
al.’? Wallnus et. al.!* 3 £ 0¥ Nygren et al'* 5®
LRSI TWizZ& 720,

5. ZEET IV N2 LR FOBRERFHMER &R
FORFHDOT
ZDEHIZTN = LK O FRAAARENE R

EWHE XTI ICH 720 . ZORERERD LT

S & FHI S 5 72002, EBUEHR IR B W

PREEED & OIEEYPEA DL E L 2D L2 L%

WH, IhFE TRtz o6nz) L7z

RN E L, ESEO X ) It b o,

BRALT NV = A THoTh, Pur &

T2H0%E, EBIZE AT 5 PPu x FIk

LB T V= ol T EIER LD D

THhhb, NFT?PuEWGETHBILT IV

b= AR EAMEO N T o 7o M

HO—212, WEF2H008 L nEn) 2

EDHBHEWREREINDL, COZENHEBENED

PIEH D s, EEYE 2 R4 LT

BATL ROl NI ENhnoizizd,

FNBOIEHGBETOLA) )T LIlh

D, Zo7ul 7 b2EE -7, TAEA T3 7

Vb = AR ELERER . R vz, T

Lz CWwhb 745 FOVTT (Technical

Research Center ofFinland) HfZefT & $fm 7o o

=7 NTIF) T &l o572, NBL 25 &1

TWA T b= ADOFRFFEAERR . CRM136.1°

MPHIAEA IRTT AT I L %08, FD

B AR E L 0% VITIZ%Y, 22T

T = ZRFEE SN, S HIZEDRT
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EVTT 265080 TH 5w, IAEA 9 RIZT
MFOSIFEFSEFHELIE, RETLHILIZLY
RO 247\ T EO sV B IREE D 7290 O ik
L7~ = 2f Y E 2 e S 2. 20D

THYE XD T TOREYE TH V) . U
WEEZXHL T2,

FRAL 7V b =7 AR T3 4 R T3E E W
THGEL, 4 v 30 7 — L XEN B R0k T
#4518 (BLPIBerner-type low-pressureimpactor)
TP VI AR NV EICERERHEL 720

Air 25 I/min

. Diluter
Condenser| | CO  critical orifice —O Pressure gauge
MFC - mass flow controllers Filter
BLPI - Berner low pressure FI'I

Atomizer impactor Pump

Alr T

G
Pressure Atomizer supply
gauge !! hottle
4 PuOx i F & FEMEE,
Condenser & Furnace. Furnace & BLPI @ [
i3 120C 1T E 7z,
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B ORI IX

1) SEM-EDX-WDX %2 & %k T DIk,
FAFHE, TR TNV LA THDLI L
DR (15) .

2) A4 X7y —THIE LR ORESAB
X ORI FEMIE (X6: stage 8. 2FHIZ KX
R TN —T) 6

3) TIMS. ICPMS. BX U7 V7 7#rikic
L 2ok oRALEIE (K7),

4) BIEREEOMETLEL, PREEME & O ERIC X
5 HEAE RO IEME S OFFE. 152 8 o g

(7 BMEFTEIC X DE, L5 BERT
o) (7)

5 TIMSX FICPMSIC LAY T v &hHEB &
ORI Fe ARl 22 o

6) MRAMAN-EDXIZ X 2 H—7 ) b =7 L H]
T-OALIREEDHIE

7) B—TN s = 2K OB

8) R THER 1B L O24E B DR T h D Pud
BAEEA P AmOFERE (1X8)

REIZENITo 7,

10 45 SEI

Pu-

K5 ZER b7V k= 2RO SEMEE () Ji D EDX A7 ML (H) . B L kT WDX A7 bV (1)

Distribution of particle sizes (single particles, total 187)

49%

£ IMedian: 724 nm

Number of particles in interval

20 8% Uk 10%
6% | 6%

10 [ 4% ]
7 | 2% 204

[ 10% 1% 0% 0% 1% 1%3

200 400 60O 8O0 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

Length of particle [nm] (longest dimension)

2500

2000

1500

1000

500

Shortest dimension length [nm]

0 500 1000 1500 2000 2500 3000
Longest dimension length [nm]

K6 7)vb=vakpoREgA () R () WE (stage 8)
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INSOGH, HIEIZE Y, RT3 dH B EE
M7z DIEH DL OO EKNIE— LR T T
HY (K5KE, K64H). 7 b= A[MIKIL
EDNA 7 Z1E, FRREE 2 & 55T DO ANHE D S

DFPFN T35 EDEE I N (K7),
ICPMS #5212 & % #Pu fF7EFE 121 2 Am D2
BLEZ2ONDLTTADNA T AN SN 5D,
T A vy A OfLEE R WE TR

t [ws] :[icPus]: [Tivs] ‘[icPms] {u} [T

s| [icems]: [Tvis] E||CPMS|E|§||CPMS|_

; Legend:

# individual results (relative bias %)

& Average relative bias % + U(relative bias %) . '

[ ' [
" ' o
[

lex153T T

Mar 2011

[before| . [after 2" Am sep] :

single particle
without Am sep.
1

o] |

4 F

Deviation from expected value: Relative Bias +/- U(Relative Bias) [%]

I measurements on solutions (Nov 2009) | :l measurements on particles (Jun & Sep 2010) |

[S -+ =]
=+ @ =T
N NN

41

O - N O = N QO N o
T T T T T T T =T =
NN NN N NN AN NN

P

241

c

isotopic rati

241

o

N O - NO - NC -~ N O
- T I T T T T T O T T

- o
et = -
NN NN AN NN NN AN N NN

[n(Pu)/n(**Pu)]

7 7V k=T LR ORI R ER R

Results of 2*'Am determinations with IDAS using 2**Am as spike

2500 T T T T
ppm (Am with respect to Pu) + U
Date | n| Average | Expected | Difference
—_ Sep2010 |3 | 847 £22 | 273£59 | 7463
z Sep2011|3 | 707£22 | 566459 | 141+59
S 2000}
=
= ;
o
1500 +
E
<C
5 AN
2 1000 |
® weight ratio 2*'Am:Pu
= $ expected from decay of 24'Pu
G contained in CRM136
‘® 500t
=
0

2009-10 2011-10 2013-10

2015-10 2017-10 2019-10

Date

8 TN b= HFHO P Pu A P Am DA,

BAE =0 12 BT MAm =0 LE L7284 0 M Am ERE O EHETH Y . SRAHED S F 4L 7205

(FEBEOREMBZE R o

42
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DEDIZTTWDS L DD, AHEHD S HPHNIZ X
BEFoTnWb, HAm OB 2py L 075
M E 72 D 7230 Fedg 9 /0 72 v TIMS 12 X % 52 G
RIET AV 7 ZAOFEERT S NA T ADVNE
MRAMAN-EDX 12 & % 12D HE— 7 )L b =
LRF- DFRALIREED 3T Tld. £ 5258 PuO, T
HDHIENRENT KR, BEEmOWHHTRT:
3ODH—RFOEERELRICIE. KERIEH
DEPESN, BINEBRPVLETH D, FIEHTD
IWAR7ZZEHNZ, TR TNV b= o585
WO EIITHEEN TR o2 DD
MAmM EmSICL VRSN (X8, Lo
LGB INOTRTOBELHEZ T, 2O
WM DS 5RO TV b = AT OEZE G
CBWTHEZ>TW L ZEEH->TWA,

6. SFLZBTIVIZTI L

COBFEMOBEH [SFLZET V=T 4]
FHB T8 L2245 5 AN (FE: Der
fliegende Hollander) | ## L 72 D TH 5, 4
MR IC CIEARR B OHGEZ L7720 N A v EE
Mi#E4 1% [Das fliegende Plutonium] T&H b, 7
Vb = AHFE R E 72 1941 01T T 100 F 51
1842 2 M A Y oK. $/fEE. € L T 2013
A5 HICAERE2004E % 2 5 7 — 7 F— (Wilhelm
Richard Wagner) 3B [ F X254+ T57 0%
NIESER EE720 N A Y OFFANA & (Christian
J. Heinrich Heine) ®OZF{E& it O WEMEILIC
EHEREHRT, HECHEHFELL2DDOTH L.
FXIE, - MEROL I VAR, MEC
IO RNLE T EBHLARTEDL TR,
COMNILHDOEERZITHIEIZEoTDOR
[P NDH, Z ) THRIFIUX T FIZ—FED LREDS
FrE A UAN, AGEICHEEY S F vkt g
BbhR\v, SV =TT ¥ AREICHESS
7247 » & (Daland) 1 ZHExE I, MHEIC
HEDOIRtY > % (Senta) 5l&Hb¥ b, ¥
F3E TV IMMEOAERZIE LA, HH 2%
REST L, Mz v 7 (Erik) &) FAE
IZBEEINTW, S22 0F T v IAMEICES
VT Ay FELY v IHPEIE LD DT
Kol T VAR vy 0T KE
B, BT FMZ2IEZNFE->TwIH LT 5,
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FRIZR DOVt 73t T v S AIRE~NDOE
MO S, ZOEFEOEE LTI S 25T
bho TOEBRZIFT VT ANREIZMEMOB
WL, DWIIIERDTH L, & Lk
2o — FFICZOMmBEELHEEND LD TIELR
WD, TN LD EZEZ B, 5L
COHEE BT EN I ot T HE
DTN = L EEFEITIE, #Ek o Z ol
FIETRTALWIZOL 5N DTH S, TR
By, BRI GRAHERH > Th, Woz AT
e IUTZIIMEEICREF R B2 L. MR
DEZBIZ ORI DLU RN E LD, ZLTZED
MEZHBEICL L) &, RRL L) &0 AxITK
S TIFEDMThILs, ALV =7 2032 ot
IZHEE L CTh s, TESIEFIA SN, Jense LT
MELE AL, ETMITHEETIUTESR L LGB S
NTE7z, WOERMEMDOLT T VT AREDLH
2. ER FE2 3 F LoTWb, 7272, 50 %
MRS RAT 2 WREMED G- 2 ST W75,
TR AZFNUT RV S IEELE R D
LkEIZCEF LoTw L,

7. BhIC

2012 8, KEEICFELrAEDHLE, 22T,
COEMREZHENTVS, HORMNIIE, # < KR,
ZLTHEWHEENRETCLRED > TWwb, B
TR R ICE R BE LW ERETH 5,
BrLWaE, 20134 FHFDOANLIZE 5T, A
LTLE) IWEEIZARD T3 X912,

FHIHPEF THELLELS KMV, =R
FUTICTIOEDHRAZBIT L TWD, &2
ThHbr LI, BLwZktvdbhuE, 79Tk
WZELHLHALEETHD, ZNFE THARDM
PRI ERE T2 RS R o 7205,
SO L) ICHEBICFRIETWEnwZ
ERREZINLL, ZLTH Y72 ZIT1ED
TWwb, TOWEEH52TLREEoHA, L
TINZFHATLEE 5724120 & 0 ML H
L ET5%,
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[HHEAS R 2 72 5ol ) R HI5EF O
Hilg . BRI X D EFEREL LTS 4O
HIZZED LI IZEDNL DIz, HICRZ T8
CHOMLBBVDDIHEAIEEL TN TN
CRDBT BT LT, AZTRBEMEEK D25
Vo LOLBEHRIE. [RALZDPDILRVWEA
LW o] Tidzd, BIREVHRIRTH ) .
WM ESR S ZHITIEFICRER S Z
ENRTEDLLDTH A, WP EZICED L)
WZHLDbrIUL, TOILMEDIZATZAL LR
TLDDTIERNTES ) Ho FER HALIIEILE
U AATOZITANRR TV, B ZHREAC
WZAHEZLEDTELTFEOVEDNA A=V
7 7L —k (IP: Imaging Plate) T 5!
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3-b
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K3 oA A= v 7 7L — Miifg
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(#REYH]

2012/6/2

(IREFZ]
2012/06/11, 21:05 -
2012/06/26, 17:05
[IRSE5RT] 356.0h
(IREH] EREL
HU D LERERR KX

4-b
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(IREM] ERREL

XA AERERRE KCL: 2K D 1.5,0.01,0.03,0.05,0.1,0.2, 0.4, 0.8 mgK

K4 MgnA A—2 27 7L — Mg
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5-b
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(£RERH] 2011/6/4

(EEt=37))
2011/6/7,19:40 - 2011/6/16,14:15
(IRERFM] 210.5h
(IREZAF]

WL, 4°CoRE

TN

M5 BDOA A=Y 7T L — Mg

51




WHLE: 5275 2013
ANER IRETHREE REHRES (1)

6-a
I Phyllostadhys edulis
AXRIAGTORBEDIVD
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2. 5tim)

(REUZFR)
fREEFEED | 1RET
ZOMIHFE 1m: 2.9uSv/h

($RERH] 2012/5/22

(CEts37))
2012/5/29,19:55 -
2012/6/11,16:15

[BREFRI] 308.3h

[IRSM] RO
DU D AR KO

6-b

1 Phyllostadhys edulis
ARBAGTTRBEDIYVD
FU (RMIFICERTMD
%, T&B)

($RERZFR)
R BIRFEED | |[4=H]
ZERAHRE 1m: 2.9uSv/h
(#REYH] 2012/5/22

(=3
2012/5/29,19:55 -
2012/6/11,16:15

[IREEERI] 308.3h

[IRELM] EREL
B AEERE KCI

X 1. AU ARERAR KCL: 2K D 0.01,0.03,0.05,0.1,0.2, 0.4, 0.8 mgK

%2, AU AEERR KCL: 2K D 1.5,0.01, 0.03,0.05, 0.1, 0.2, 0.4, 0.8 mgK
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