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The World's Fissile Material Inventory
Poster & Guide

“The World’ s Fissile Material Inventory” poster
is an illustration of the materials which can be
used for nuclear weapons (namely highly
enriched uranium and separated plutonium),
with the information organized by country and ‘
by purpose for easier understanding. This

poster was made by the Nagasaki Council for
Nuclear Weapons Abolition (PCU-NC) and the
Research Center for Nuclear Weapons
Abolition, Nagasaki University (RECNA) for all
audiences, from elementary school students to
adults. As part of the peace education efforts
carried out every August at Hiroshima’ s and
Nagasaki’ s Atomic Bomb Memorials, we
present annual updates on the latest
information every June. The detailed data of
this poster, which was compiled by the Fissile
Material Data Monitoring Team, including
RECNA staff, has been published on our
website
(http://www.recna.nagasaki-u.ac.jp/recna/en-f
mdata). Please see the website for further
details.

We hope this guide will aid those using the ( \
poster in understanding background ' >
information and terminology in simple, plain ) (

-

terms._lt shpuld be e.speuall.y useful in the - ’ —
education field, particularly in schools.

I CONTACT

PCU Nagasaki Council for Nuclear Weapons Abolition (PCU-NC)
June 2023 1-14, Bunkyo-machi, Nagasaki 852-8521
PCU Nagasaki Council for Nuclear Weapons Abolition (PCU-NC) TEL: +81-95-819-2252 FAX: +81-95-819-2165
Research Center for Nuclear Weapons Abolition, Nagasaki University (RECNA)

AT R
RIGERGES EIBAS SRt 5 —

. . Nagasaki University
PCU-Nagasaki Council Research Center for Nuclear Weapons Abolition

*S91]198) JUBWIYDIIUS AJey)lw-uou Mau pling

o} sue)d sey *S'n YL *9SN UBIIAID 10} S3I1}1]198) JUSWYDLIUD
9ARY Jizeug pue ‘euljusbuy ‘ued| s n ayy ‘ueder ‘eulyn
“)Y'N 9y} ‘eissny ‘spuejiayiaN 9y} ‘Auewuiag ‘aduel
*UMO S}

JO S3I}1112B} JusWIYIIJUd OU SeYy }Ng ‘SaIJJUN0I 19Y}0 WOy
padJinboe n3H asn-Aieyiw swos sassassod jaeds| “|euol)
-eJado aq 03 anuuod salll)Ioe) uolldnpoud s uelsijed pue
elpu| 'J8A8MOH *(NTH) wniuedn paydlius A1ybiy asn-Aiey
-1lw Buionpoud pasesd aAeY [')y°'N 2y} ‘@dued4 ‘euiy)
‘elssny “"s'N ayl) siamod Jesjdonu sofew ayy jo aAy Ny

"%08 }O uoljeJqjuad’uod
abedane ue yum N3JH Jo 6y ¥9 pauieyuod quioq diwole
BWIYSOJIH 9yl 1Y) palewllsa S| }| "saljuieijdadszun
abie) ulejuod "y N pue ‘s'n ayl 4oj asoyy 1dadxa
(wniuean paysauz AlybiH) NIH A1einiw Joy sajewnysy

*apInb e se Ajuo uanlb a1e ewiysodiH uo paddo.p quiog diwo}e 3y} Uo paseq SanjeA
Pa}JaAUO) BY} 2104213y "PASOIISIP U] J0U dARY S)IBISP PUB (FH UOIEIJUSIU0I-MO]
asn awos Inq ‘Jaybiy 1o 9,04 JO UOIEIUIIUOD B SeY Suodeam Jeajonu 1oj pasn NIH 118
Anenpinjeys pajewnsa sty “Aineau uj “1aybiy 1o 9,07 Jo uoneuaduod e sey ey} NIH s
suodeam Jea)anu adnpo.d 0} pasn aq Ajenuajod pinod ey} Wnjuel( "siaguunu papunoJ
ul passaJldxa aJe saniuenb 1830} sny) pue ‘sanuielsasun abue) yym pue uopyisodwod
21d0}0S1 JUBIBHIP Y}IM SDUO PaJeW}Sd SaPN)IUI S|eliajew a)issty Jo a)idyd01s ay | ‘gN
*‘UMOUNUN 3.. S)IEJap B} INg ‘Swieaboyiy 0oL UBY) SS) SI PI1BY JUNOWE 3Y | 44

‘(elAs pue ‘enensny ‘ued| ‘AeemioN

‘sn.ejag ‘Aje)| ‘edlyy yinos ‘wnibjag ‘spueliayieN ay) ‘epeue) ‘Auewlag ‘ueisyyezey|
‘ueder) N3H Jo B | 1se3) 1B DARY 0} PRIRWINSS B8 S9)E)S U0dEIM IBSIINU-UOU €,

092°L 1ej01
€9 L6l'L 181019NS
0'SL 0'SL LS31e3s Uodeam Jeapnu-uoN
L0 L0 £340Y] Y1ION
Gy #3%0°0 Gy elpu|
26’y 200 6y ueisijed
g0 200 €0 19eds|
9'2¢ L0 6'Le wopbury payun
07l K00 0yl euly)
€0¢ €6 0°G¢ aouel
L'L8Y 6°€€ zesy se1e)S palun
0°089 0'8 0'ZL9 eIssny
(SUONIBIOL  oon freyuiiion  osnAernin A13unog

(LZ0Z 0 pus 3yj jo se)
P140M @Y] punoJe winiueln paydlaug A]qﬁlH

https://www.recna.nagasaki-u.ac.jp/recna/en

‘Bbuissasoadau yno Auaed 03 ybui ay)

J0J 'S’ 9y} yum bBunenobau Aj3ualand s| ealoy yinos ‘s
-A3MOH "043Z A)1eniA 0} sanyipuenb wniuoinid buidonpaua pue
sal}IAloe buissasouadad buljeulwaa) ade sajels uodeam aeand
-NU-uUoU JaylQ '%zZ0Z ul pa3a1dwod ag 0} pa1Npayds Si ydiym
‘Ain1oey buissadoudad ajeds-abae) e sey ueder Ajuo ‘Ajjuau
-1n9 "1sed ayj ul sanide) ysueasad pajelado aaey wnibag
pue AuewJag se Yyans saje}s uodeam Jeajdnu-uop ‘9dued
wouy Abojouyday siy} y1odwi 0y sueyd euiy) pue ‘asn uelniAl
Joj sanioey buissasoudad ajeds-abuae) ayesado ‘aduely
pue ‘eissny “)y'N 9yl Ajdweu ‘siamod Je3)dNU 334Y]
‘sa

-n1oey buissasoadad AieyIWw 91BIS-11BWS dARY B3I0Y Y}ION
pue ‘1aeds| ‘ueisijed ‘eipuj ‘J9A3MOH *sal}ioe) buissad
-oadaus Aueyniw J1ay) paso)d aAey (") @yl ‘@dueld ‘euly)
‘eissny ‘°s'n ayi) suamod ueajdnu Jofew aAl 3yl Jo 11y

‘wniuoinid jo 63 9 pauiejuod quioq Iyes
-eBeN ay} jey} pajewi}sa si}| "saljuieldasun abie) uiey
-U0d ")"N PuUe *s'n ay3 Joj asoyj 3dadsxa wniuoynyd Aiey
-1]1W 10§ S3}BWI}ST "PApPN]IUl JOU S| 9104319y} pUBR SUo
-deam Jeajonu uj pasnad A)30ad1p aq jouued pajeledas
jou si 1ng 1anj Jeajdnu juads ul sulewsad ey} wniuoinid

*sJaquinu papuno.
u| passaJldxa a.e saniuenb 1830} sny) pue ‘sanuieysadun abae) yym pue uopyisodwod
21d0}0S1 JUBIBHIP Y}IM SBUO PJeW}S SaPN)IUI S|eliajew a)issty Jo a)idyd01s 3y ‘gN

pueylazyimg ‘Auewaag ‘uieds ‘A1e}| ‘spuejdaylaN ayl

¢SS 1e10 1
€0y 671 1ej01qns
9 g¢ e
8'G% 8'G% ueder
%0°0 %00 £9.10Y| Y1ION
96 70 z6 elpu|
1] G0 ueispjed
80 80 19elS|
L'6LL G'9LL A wopbury payun
v6'C %00 62 eUIy)
0°'Lé 0°¢8 09 aoued
8'L8 VA '8¢ S91e1S payiun
G'l6l G'eol 0°88 eissny

suoj (suoy) A13unog

(SU01BI0L  op fieyii-uoN asn AdeaiN

(1Z0Z 40 pua 3y} Jo se)
P14OM 3y} punoJe wniuoinid pajeledag

(suol) Jun Loz W
lzoz W
0071 00ZL 00OL 008 009 007 00C O
Q
B}
2
€0zl pe
L6l1 =
LLL 2
d S
8¢ snjding >
s
99 =
asn ueljing g
G¢ I
(=}
=2

(SU0y) NN Loz M

0S€ 00€ 0S¢ 00CZ O0SL o00L O0S 0

snjding

728 asn uel|Inl)

Non-military use

| (120z-1102) S211dX201S winjuoin|d paje.edas ul spualy |

"9due.J Ul salJojuaAul Jaybiy o} anp Ajuiew
Jeak siyy paseauoul syueid Jamod Jea)dnU UBI|IAID WO PaId
-A023J wnjuoind asn AJejljiw-uou jo AJojusAul 3y} a)Iym
‘asealoul ue uass sey eipuj Ajuo ‘wniuoymd asn-Aieyniw
0} pdebas  yym 'senupuod  wnjuoinid  pajesedas
ul puaJ) Buisia 11ed9A0 By} ‘puey JBYJ0 By} UQ "dSEIIdUI
]eljuelSqns B jou S| pue ‘pajeaJ) aJe ,saljuno) uodespy
Jeajdnu-uoN JayiQ,, 40} sainbiy ay) Aem sy} ul adualayip
e 0] anp sI SIYy} INQ ‘paseaJdul (NIH) wniueln psydliug
AybiH 9y} jo Auojuaaul jejo} 3yl -wniuoind pajeledas
JO junowe 8y} Ul 9SeaJdu] ue 0} anp paseatou] ujebe
9JU0 sey ‘Jeak )se) paseauddap Yoiym ‘Alojuanul jerisjew
9)ISsl} 1810} 9y} 1eyy s| Jeak s|y) jo ainjesy jepads ayl

UOINPT £20Z Y3 O MIIAIBAQ



Explosive device

——— Gunpowder

Fissile material
(Plutonium 239)

Tamper

(separator material) Plutonium can be recovered from spent nuclear fuel
through so-called “reprocessing” , which separates pluto-

Length: 3.25 m; Diameter: 1.52 m;
Weight: 4.5 tons
Nicknamed “Fat Man”

usual nuclear power plants is low. For this reason, there

are people who claim that this plutonium is “unsuitable”

Nagasaki atomic bomb: Implosion-type
bomb made with plutonium. Deemed to
require nuclear weapons testing because of
its complex design.

sort of plutonium, they still have an explosive power that
far surpasses that of conventional weapons. Moreover, if even more advanced design technology is
applied, it is possible to build nuclear weapons using reactor-grade plutonium that have the same

reliability and destructiveness as weapons built using weapons-grade plutonium.

Plutonium

[—— Neutron source pature and is generated from the operation of a nuclear
reactor. For example, spent nuclear fuel discharged from a
light water reactor—which is the type most commonly used

around the world—contains about 1% plutonium by weight.

nium leaving uranium and fission products.

The temperature of the fissile plutonium recovered from

for use in the manufacturing of nuclear weapons, but this
is not accurate. Even if nuclear weapons are made with this

Military and Non-military
Plutonium

Military: Plutonium used in
nuclear warheads or stored for
use in weapons; plutonium that
is reserved for possible military
uses in the future

Non-military: Plutonium sepa-
rated from spent nuclear fuel
from a nuclear reactor for
non-military purposes; plutoni-
um declared as “excess” for
nuclear weapons

is an artificial radio- U ra n i u m

active element that

does not exist in
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Highly enriched uranium (HEU) or plutonium are essential raw materials
for producing nuclear weapons. Modern nuclear weapons are made using
both HEU and plutonium, and uranium enrichment or reprocessing facili-
ties are required for obtaining these fissile materials. There are coun-
tries that are equipped with the above two facilities as “nuclear fuel
cycle” facilities for nuclear power production. Having even small-scale
nuclear fuel cycle facilities gives a country the capability to produce fis-
sile materials for military purposes. Subsequently, if nuclear fuel cycle
capabilities spread throughout the world the risk of nuclear weapons
proliferations will also significantly increase. In fact, the increasing
stockpile of plutonium recovered through reprocessing for civilian use is
becoming a serious issue in terms of international security.

is a natural radioactive
element. In nature, most ura-  Gunpowder
nium is found as the less
fissionable uranium-238 (99.3%). Only 0.7% of uranium is the
fissile uranium-235. Therefore the concentration of urani-
um-235 needs to be increased in a process known as “urani-
um enrichment” . Uranium enriched to 20% or more is
believed to be usable for weapons, and is referred to as
“Highly Enriched Uranium (HEU).” Typical nuclear weapons
use uranium enriched to 90% or higher. On the other hand,
nuclear fuel used in a nuclear power plant typically has a
3-5% concentration, and is referred to as “low-enriched

uranium (LEU).” It is still possible to produce highly

for civilian use. However, even though this is technically
simple the clandestine production of HEU in non-nuclear
weapon countries is not easy if reactors are under the sur-

veillance of the International Atomic Energy Agency (IAEA).

o—

Existing Raw
Materials Can
Create Many
Atomic Bombs

A WORLD OF POTENTIAL BOMBS
Fissile Material Inventory 2023.6

Separated Highly Enriched

Uranium

Explosive device

Fissile material
(Plutonium 239)

Tamper —
(separator material)

Neutron source

Length: 3.0 m; Diameter: 0.7 m;
Weight: 4.0 tons

Explosive force: equivalent to 16,000
ton of TNT

icknamed “Little Boy”

enriched uranium, even in low-enriched uranium facilities

Hiroshima atomic bomb: Gun
barrel-type bomb made with Highly
Enriched Uranium (HEU). Deemed to
not require nuclear weapons testing
because of its comparatively simple
design.

Military and Non-military
Uranium (HEU)

Military: HEU used in nuclear
warheads or stored for use in
weapons; HEU used in reactor
fuel for naval nuclear propul-
sion (including spent fuel)

Non-military: HEU used in fuel
for research and testing reac-
tors; HEU declared as “excess”
for military purposes

Japanis asthe Largest
Stockpile owner of
Plutonium as a

Plutonium : Uranium : .

191.5t

MNon-nuclear Weapon Countries with Fissile

Non-military use Non-military use Materials [with 1kg or morel[15 countries)

It is estimated that the Hiroshima
bomb contained 64 kg of HEU with
an average enrichment of 80%, and
that the Nagasaki bomb had 6 kg of
plutonium. The International Atomic
Energy Agency (IAEA) deems it pos-
sible to build one implosion-type
nuclear weapon with 25 kg of urani-
um-235 or 8 kg of plutonium. The
graph shown conversions for the
Hiroshima bomb (64 kg) and the Na-
gasaki bomb (6 kg). In reality, there
are many variables, and so the
values shown are approximate.

Downward

Trend in HEU

and Upward Trend
in Plutonium

Military-use HEU accounts for 95%
of all HEU. Since 2011, 6 tons of mili-
tary HEU and 174 tons of non-mili-
tary-use HEU have been eliminated.
In contrast, non-military-use pluto-
nium accounts for 73% of all plutoni-
um. Since 2011, the amount of mili-
tary-use plutonium has remained
unchanged, but there has been an
increase in non-military-use pluto-
nium of 108 tons.

MNon-nuclear Weapon Countries lothers)

119.7¢

. Military Use

. Military Use

Click here for details on
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* Fizsile materials are Highly Enriched Uranium[HEU] -+ 4d plutonium [Pul which can be used for nuclear weapon.

= Fissn* materials owned by non-nuclear weapen o~ ntries are shown only as total of materials owned by all nen-nuclear weapon countries except separated plutonium ewned by Japan.
#Global n.3o is drawn as a design and thus mav ..ot be accurate. % All data are as of the end of 2021.

#The stockpile o fissile materials include- _stimated enes with different isotopic compaesition and with large uncertainties, and thus total quantities are expressed in rounded numbers.
PCU Nagasaki Council for Muclear Weapons Abolition [PCU-NC]

Research Center for Nuclear Wi Abolition, N ki University [RECNA]/Detailed data : https://www.recna.nagasaki-u.ac.jp/recna/en-top
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Non-Nuclear
Weapon State

Japan has as much as 8% of the
world’ s separated plutonium, pos-
sessing the fifth largest amount of
separated plutonium after Russia, the
United Kingdom, the United States,
and France. In contrast, the other
non-nuclear weapon states combined
possess only 0.5 or less of the world’ s
separated plutonium. From this one
can tell that Japan is a very unique out-
lier.

Reducing Fissile
Materials is Also a
Huge Challenge

All of the global fissile materials com-
bined are equivalent to more than
110,000 of the Hiroshima and Nagasaki
bombs. It is estimated that there are
12,520 nuclear warheads in the world.
In other words, the world is capable of
developing many times more nuclear
weapons than it currently possesses.
Fissile materials will remain even if all
of the world’ s nuclear weapons are
dismantled. They must therefore be
processed and disposed of to ensure
that they are never again used to make
nuclear warheads.
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