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100 1 1 1 1 1 1 1 1 1
90 <
g Pu-238
0
c 80 0 10 20 30 407
2 MWd kgt
T T0F -
<% Pu-239
§ oo} :
o
§goof :
g E
(2}
= 4o d
3
§ 30 | -
>
= PU-240
o 20 |- E
Pu-241
10F Pu-242
O | 1 4 | 1 1
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Fuel exposure
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oiuooooooooooooooooooboboooo

e N1000O00O0OOOOOOOOOODO

e J2000000000OOOCOOOOO

Isotope Half-life®  Bare critical mass ~ Spontaneous Decay heat
fission neutrons

years kg, a -phase (gm-sec)t watts kg-1
Pu-238 87.7 10 2.6x103 560
Pu-239 24,100 10 22x10-3 1.9
Pu-240 6,560 40 0.91x103 6.8
Pu-241 14.4 10 49x10-3 4.2
Pu-242 376,000 100 1.7x103 0.1
Am-241 430 100 1.2 114

a. Bya -decay, except Pu-241, which is by B decay to Am-241.

e U30TrintyD OO OODOODOOOODDOODDODODODODO

Oooo0o0000 30000000000 Pu-24000000000000000
obobooOoD20kt00000000200001kO000000000O00OO
55000000000

Neutron source Yield
(multiple of Trinity) Nominal above 5kt above 1kt fizzle to 1 kt
(20 kilotons)

Trinity .88 .94 .98 .02

10x .28 .54 .82 .18

20x .08 .29 .67 .33

30x .02 .16 .55 .45

40x .006 .08 .45 .55

e 04003000000 MM implosion)D 000200000000

000000000 0OPu-24000003000000000000000 1ktO
ooooooooov40000000

Grade Isotope

Pu-238  Pu-239  Pu-240  Pu-241"  Pu-242
Super-grade - .98 .02 - -
Weapons-gradeb .00012  .938 .058 .0035 .00022
Reactor-gradec .013 .603 .243 .091 .050
MOX-graded .019 .404 321 .178 .078
FBR blankete - .96 .04 - -

a. Pu-241 plus Am-241.

b. N. J. Micholas, K. L. Coop and R. J. Estep, Capability and Limitation Study of DDT Passive-Active
Neutron Waste Assay Instrument (Los Alamos National Laboratory, LA-12237-MS, 1992).

¢. Plutonium recovered from low-enriched uranium pressurized-water reactor fuel that has re-
leased 33 megawatt-days/kg fission energy and has been stored for ten years prior to reprocessing
(Plutonium Fuel: An Assessment (Paris:OECD/NEA, 1989) Table 12A).

d. Plutonium recovered from 3.64% fissile plutonium MOX fuel produced from reactor-grade pluto-
nium and which has released 33 MWad/kg fission energy and has been stored for ten years prior to
reprocessing (Plutonium Fuel: An Assessment(Paris:OECD/NEA, 1989) Table 12A).

Neutron source Yield
(multiple of Trinity) Nominal above 5kt above 1kt fizzle to 1 kt
(20 kilotons)

Trinity .94 .97 .99 .01

10x .54 74 .90 .10

20x .28 .54 .82 .18

30x .16 .40 .74 .26

40x .08 .30 .67 .33

o 50 000D0DOODODOOOOODOO

Grade Spontaneous fission neutrons Decay heat
(gm-sec)t watts kgt

Super-grade 20 2.0

Weapons-grade 66 2.3

Reactor-grade 360 10.5

MOX-grade 570 13.7

0000010200 10 50 O Explosive Properties of Reactor-Grade PlutoniumO O O O O 3040 O Fourth Generation Nuclear WeaponsO O O O
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