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g MHH(Year) | ARE

‘H 12.3 1.4g/GWe - yr

1“C | 5730 4.1g/GWe - yr

85 )
Kr 10.8 12kg/GWe - yr
(2Kr2;®Kr ~ 7%)

12990 - | 1.6x107 "7.4kg/GWe * yr
(£I=;22°1~80%)
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Concentration of NO:

axio™y r ‘ S Amamman
2 GOTM-HING,
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O 4M-HNO, //
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- N - L
2x10 [ T T T T ievadiation
A A Rate : 2.8 W/cm®
Source : Hg lamp .
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-4 0 0o
1X10 /’ (e} 3 ) o7
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- = — — y
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Np{V)

0.01

FIGURE 1. Distribution of Np{V},(V), and (V1)
between nitric acid and TBP/n—alkane solutions

0123458678910
EHNOg), 1t

of varying composition {T=20 to 30C)
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FIGURE 2. Extractior of plutorium in the I, TV
and VI valency states by 20% tributy phosphate.
(From McKay, H. A. C., and Weodgate, P, R., The
extraction of plutonium by tributyt phasphata, I,
L. K. At Energy Res. Establishoment Rep,
AERE-C/R 594, Her Malesty's Stationery Office,
London, England, 1952, With permission,
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(a) Abundances of Pu valences in both phases vs, operation time

PRE=Z ST PUNPESIM HNO BB DAL RIS

Abundance (%)

Valence Just Before

Time of simultanegus ope. of irra. and

R ext.
operation
15min 30min 50min
2ulill) 70.4 34 1.5 04
Aq. PullV) 29.6 8.1 47 3.0
Pu(VD) <01\ 47 7.7 9.8
Pulfil <0.1 <0.1 <0.1
trz. Pully) - Y 71.5 45.8 26.9
\tg . .,
Pulvl) 122 ‘404 W @02
Gross Pain O <0.1 88.7 .= 86.2 871
in Aa. 100.0 16,3 138 13.0
2o AQ. - .. 518 8,10 8.70

(b} Abundances of Np valences in both phases vs. operation ime

Abundance (%)
Valence  Just before ‘nrne_of simull;a.m::s ope. of irra. and
’ operation -
. _- 13min 30min 50min
Np(lV) <01 <01 <0.1 <0.1
Aa..  No{V) 1000 —w 991 —= 985 —o 998
Np(V} <01 <0.1 <0.1 <1
Np(IV} <0.1 <0.1 <0.t
Or. Np(V) - 09 1.52 0.2
. Np(VI) . <0.1 <0.1 <01
Gross Puin Ors. . <01 0.9 1.52 0.2
in Aq. 100.0 98.1 98.5 99.8
Cra. / Aq. - 0.009 Q.018 0.002
Pu: 1.0X1073M HNOg : 2.0M
Np : 1.0%1073M Temp. : 20C

HAN : TOX10°2M
HDZ ; 1.0X1072M

frra. rate : 0.15 W/em?'

100 f O Cr 5] v ) O
£ 0 - S i
> 80 At ] Puiix10™M -
= —F—nNp( | | Np:TxT0M
g O np(vi)| | Urea:8x107M
—&-—Pulit| | HNO,:30M
£ 0 B ranvi] | Tam, of sol : 200 —
B 4 \'“°_ ATIL)) vy Rate : 1.45 W/cof
8 20 e
2 \L W L
» . L = = 5 = Foen
[] 50 150
Time (min}
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(2) Abundances of Pu valences in both phases vs. operation time
Abundance(%)
Valence Phatachemical val, adi. time Solv. ext. time
Qmin 10min  15min  20min  10min 20 min
Pullin) <0.1 <Q.1 <0.1 <0.1 <0.1 <0.1

Ao, Pu(W) 823 653, 589 53.2 35 3.6
Pu(Vl) 77O 347 B 411 Y aes 79 - &1
pulny - . \ <0.1 <0.1

Gey Pully - o Yy 36.1 ., 3
Pulv) ! 52,5 51.5

Gross Puin <. ~ 88.6 83.3
tn Aa. g 1.4 17

Orz./ Aa, . - ) N 755

{b). Abundances of Np ualences in both phases vs. operation time
. Ahundance(%)
Valence  Photochemical val. ad), time Solv. ext. time
Galan omn 10min  tSmin  20min 10 min .- 20 min . -
Np(W) <0.1 <01 <0.1 <0.1 <01 <0.1

Aq. Np(V) 1000 70 03 01 TT - 77
S Mp(W) <01 R 92,0 997 —= 1000 ( <0k .. <08
Np{IV} <01 <0.1
oz, Np(V) - \ <0.1 <0.1
Np(VI) D’92.3 —c 92,3
Gross Puin<rs. _ . 923 92.3
in Aa. 7.7 Tt
cre /A, - 120 120
Pu : 1OX1073M . HNO, : 3.0M
Np : 1.0X1073M Temp, of 5ah.; 20
Urea ;: BOXI1072M .. Ima.rate : 1.45W/cm?
iRk - SRS -FIE R

Putl+NCV)
. +

HAN+HDZ

"PulVVL+
Np(V)}+ -
Urea(R )

@ttt

Puliv,Vi)+
Np{V)+
Ursa({GR&) Np(Vi): mo%
ST PR B

B2 {ePRIPUNpDEE. FimbER
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@ 180-enriched water, NMR % [ L APuO,
BEAH X LR

By X. Machuron-Mandard and C.
Madic
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Vol : 2mi, UG, powder : 10mg , Irra. rate (Hg lamp) : 1.3W/eni
{a) Ansorplion spectrum

Vol. ; 2md , L0, powder : 10mg , Ira., rate (Hg lamp) : 1.3W/em?
{b) Plats of dissolution fractians and HNO, concentration vs. time
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(2} U0, : 10mg
irra. rate Disso. rate coef. Ratio to dark. Time f:;::mplete
W/emB) - (mol - em™2 - in 1) rate coef. {min)
s
' A Gd’c’mgﬁ
1.3 3.50%3108 ¥ .athi14.d 40
0.7 1.08X10® 4.3 78

0.0 2.43X10°7 - 350

Acidity : 3M HNGg, Temp. of sol. : 20°C

\
{a) uo, : 100me fﬁaogl

Irra.rate  Disso. rate coef, Ratio to dark. Time for complete

disso,

(W/em?2) {rmol = cm™2 « i 1) rate coef.. (min)
1.3 9.36X10¢8 8.9 14
0.5 3.00X109°8 2.9 40
0.0 1.05X10°8 - '60

Acidity : 3M HNOg, Temp. of sol. : 20C
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( Dissolution process ) { Coextraction process) ( Partition process.)
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Table Overall Evaluation of Out-of-Reactor 's Characteristics

Materials _ ' Evaluation {Ranked)

No. Chemical [Mixing Ratio[Smear Density **| Thermal (Thermal Shock| Hardness | Overall

Compositions|  (voi%) {%TD).  [Conductivityj Resislance Evaluation
Nid0 | B4C/NI 40 1 60 90 X 10 8 O 4 X
2r60 | B4C/Zr 60 : 40 90 © 4 O s O 4 @ 4

40 : 60 90 © 2. 6  |(NotEvaluated)| -~

Mo80 |BsC/Mo 80:20 a0 X 9 {{NotEvaluated) 8  |(Not Evawated)
Mo60 60 : 40 90 O 5 2 O 4 @ 2
Cue0LD] B4C/Cu—Ni| 60 . 40 80 X 10 {{NotEvaluated) © 1 {Not Evatuated)
CusoLD 50 : 50 80 7 |(NotEvalated) @ 1 |(NotEvaluated)
CuS0HD: 50 : 50 80 © 3 © 1 © 3 1
Eu EuBs — 80 - O s X 10 o 7 X
Si SiBs *2 P— 90 X 12 O 4 9 O
Ti TiBz e 90 O 1 6  [(NotEvaluated)) A
Sic B4C/SIC 80:20 -80 (NotEvaluated)) © 3  [(NotEvaluated) @& 3

Wisker ' : : ‘

— | BaC(Ret.) — 90, 8 8 10 —
#1 Nominal Value #2 Mixture of SiBy4 and Si
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Counts/{10keV)

Table I Simulation results on the peak efficiency and
peak/background ratio of the three type spectrometers for 15
MeV photons

Detector Peak Efficiency2  Ypeak/Ybackground®

type (%)
single Ge 2.5 0044
twin Ge 6.5 0.091
HHS 6.5 3.8

a: The photopeak efficiency was defined as the ratio of
- photopeak counts to the number of incident photons
(see Fig. 2)
b: The Ypackgrouna Was defined as total counts (Yiota)) minus
photopeak counts (Ypeak), €., Yiotal - Y peak
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