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About 200MeV
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2351

Natural uranium o O

238J: 99.275 %
235U: 0.72 %

Enriched 23°U is used in nuclear reactor.
235: 3~5 9%

| | 10 [
Control material : boron carbide etc. 5 B < n : a> 3 Ll
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Y. Nabae, S. Miyashita, and S. Nakashima, Radiation Safety Management, 15, 9-14 (2016).
Y. Nabae, S. Miyashita, and S. Nakashima, Radiation Safety Management, 16, 8-12 (2017).
Y. Nabae, M. Tsujimoto, S. Miyashita, and S. Nakashima, Radioisotopes, 67, 573-581 (2018).
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FieldD £ .
FieldC Abukuma River 3

FieldB

METREIRE(Ba/ke)

iR ¥1/4 ¥2/4 3¥3/4 F4/4 £

root Rice body grain
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N. Matsuda, S. Nakashima, Jpn. J. Radiat. Safety Manag. 13, 84-91 (2014). (in Japanese).
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K concentration of Field was low In Field B. Other factors?

1.E-02

= 1.E-03

1.E-04

Rate of grains (%o)
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—8— Q-
—t ¢
Silt and clay ‘ﬁ‘ ”ﬁ" Mediu
Small size Large

When the ratio of small
size soil increases, the
transfer factor decreases.

When the ratio of large
size soil increases,
transfer factor increases.

m sand
size

M. Tsujimoto, S. Miyashita, and S. Nakashima, Radiation safety Management, 15, 1-8 (2016).
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Depth

There is a difference between Fields A, B and Fields C, D.

The radioactivity of 13’Cs for 0-5 cm depth is higher in Fields C and D than in Fields A and B,
while the radioactivity for 5-10 cm is lower in Fields C and D than in Fields A and B.

137Cs penetrates to more depth in Fields A and B.

= Soil situation is different between Fields A, B and Fields C, D.

N. T. Hai, M. Tsujimoto, S. Miyashita, and S. Nakashima, Radioisotopes, 68, 13-18 (2019).
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Ln/MADItLE 458 Computational details

N Eu complexes O.S. O, P [ mm s1*
151 S —_— PA Fu
EUNYFR—TH%R [EUCP*,(THF)] T 212.8(1) [4.2K]
[EuCp*,] I -12.7(1) [4.2K]
[EuCps(THF)] 1l -1.77(5) [4.2K]
3Ze*cR* (AR, , [EUCPCI,(THF),] 11 0.06(5) [4.2K]
= 5eE, \ R (po — Py) [EuCP(NCS),(THF)4] 1l 0.14(5) [4.2K]
Y [Eu(acac),(H,0),] 1 0.36(4) [4.2K]
a(po —b) [Eu(NO,)(phen),] 1 0.41(2) [77K]
[EuCly(phen),] 1l 0.57(2) [77K]
[Eu(NCS).(bipy).] 1l 0.72(2) [77K]
5 5 5
% | (a)BP86 a® | v ol (b) B3LYP a® > | (c) B2PLYP &
£ ® 7 £ ® .7 £ o
E > I // E > /"’ E 5 ,/"
SO & Re=0904 | BV o7 Re=0936 | FOF T Re=0999
-15 k A -15 2 I -15 a M N
462660 462680 462410 462430 462310 462330 462350
pocalc | a.u.3 pOcalc /a.u.3 pOcalc /a.u.3
Std. dev. / mms1 1.60 1.32 0.20

M. Kaneko, S. Miyashita, and S. Nakashima, Dalton Trans., 44, 8080-8088 (2015).
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BINORNVFI—IOWHE

_ 3Ze 2 cR?

5£E

<AR> (0§ - P3)

S5¢XP — ¢ (pcalc b)

50

0

OppP / mm st

40 F
30 F
20 F
10 F

-10

'R?=0.782 ®

13197200 13197300 13197400 13187700

Std. dev. / mms!

pocalc /a. u. -3
5.17

Np complexes 0. S. One®P / mm s1*
[Np!''(COT),] 1 39.2(5) [4.2K]
[Np'V(COT),] AV 19.4(5) [4.2K]
[Np'VCp,4Cl] \Y 14(10) [4.2K]
[Np'VCps{OCH(CH,),}] AV 8.6(20) [4.2K]
[Np'VCp;{OC(CH,);}] AV 8.6(30) [4.2K]
[Np'VCp,{OCH(CF;),}] AV 7.9(20) [4.2K]
[Np'VCp,] \Y 7.2(2) [4.2K]
[Np'VCp4(p-CH;CsH,CH)] IV 4.2(28) [4.2K]
[Np"Cp,(n-C4Hy)] vV 2.7(7) [4.2K]
[Np'(MeCp)Cl,(THF),] \Y, -3.1(7) [4.2K]

50 50
4 | o (D)B3YP [ %, 40 | c) B2PLYP
€30 F N € 30 } N
Eawt “@\ﬁ Eawnt B, %@
S 10 | N S 10 Fp2— o~
Z OF RZ:O.%)Z % & 0 |RE=0301 @ >
-10 . : -10 :
13187900 13180400 13180600
pocalc /a. u. -3 pocalc /a. u. -3
4.63 3.48

M. Kaneko, S. Miyashita, and S. Nakashima, Dalton Trans., 44, 8080-8088 (2015).
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Computational details
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Results

Eu/AmSTEEFEEID BT
Table 3 Calculated AAGg 5, Values obtained by each method

AAGEyam 1 KJ mol™
Method
O-donor S-donor N-donor

BP86 ~20.8 ~14.3 ~11.8
B3LYP —22.1 +0.8 0.1
B2PLYP ~20.9 +23.5 +7.6

EXp. -8.18 +21.5[°] +11.45

EXp: [M3+]aq + 3[Hl—]org = [ML3]org + 3[H+]aq
Calc: [M(H20)93+]gas + 3[L_]gas — [ML3]gas + 9[H20]gas

AG,,. = G®*¢(product) — Ge®*(reactant)
AAGEu/Am = AGcalc(Eu) o AGcalc(Am)

M. Kaneko, S. Miyashita, and S. Nakashima, Inorg. Chem., 54, 7103-7109 (2015).
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AG(Eu) — AG(Am) (kJ mol1)

S-donor N-donor O-donor
Calc. 23.5 7.6 -20.9
(Exp. 21.5 11.4 —7.1)

S-donor N-donor

Eu complex

Am complex
M. Kaneko, S. Miyashita, and S.
Nakashima, Inorg. Chem., 54,
7103-7109 (2015).

Bonding Bonding Anti-bonding
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