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The Thorium Energy Amplifier Association

A research association -

A Learned Society -
A not-for-profit organisation - =4

to promote the use of thorium-fuelled energy ampllfler
systems as a safe, sustainable and publicly-acceptable of
nuclear power.

Goal: the construction of a thorium-fuelled ADSR in the
United Kingdom.

Methods:
* Publicity
 Meetings
* Research
 Website
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News That Trades

Home Precious Metals  Base Metals  Rare Earth Metals ~ Mining Investments — Commodities  eNewslefter  5F Hard Assets 2010 Preview

Garath Hatch

Publishad THARM

| &l Beyond the envelope _

Accelerator-driven sub-critical reactor
Emall Srare ﬁ Print s Atle 4 Nomal Teit ] Large Tt How I works
‘Corventional fission invokies a self-sistaining
nuchear chain reattion, with the neutrons

In dizzussions and prasentations on rare earths and their extraction and processing, juniar mining and peodisced in one reaction going on to 5pEtmane
exploration companies are frequantty asked to discuss how they plan to handle and “dispose” of any thorium nuclei, and s0.an. Once a chain reaction is
gresznt in the depasit [espesially if the deposit contains monazite]. The presence of thorium in such deposits B L TR S L R o

g . ) g “critical” and must be carefully controfled to
s l.ISlIa|.h‘ perml'.fedt(l: be at best 2 nuisance and 3t worse, 3 potentialty costly regulstory problem, because e T e e P e
of its slightty radioactive nature.

escalate and result in “super-criticality”. I, on
average, fewer than ona neutron goes on to split
meare nuclel, then the reaction i " sub-critical™
and the fession will eventually die away.

E monsover, breader reactors swch as ADSRS use
™ all the fusl, meaning supplies will last
thousands, rather than hundreds, of years. As a
sideling, excess neutrons from the heavy-metal
target could be used to conwert waste from
convertional rsactors ino isolopes thatl ane
much less radioactive.
Drawbaths
AL present, existing accelenalans ank just 100
expensive — each accelerator costs in the region
of & billion dollars. Aso, accelerators with

And yet, it wasn't ahways the case that thorium was perceived to be 3 problem. Many of the rare sarth siaficiant by ~ |5, making sura Hat i

deposits known today, were discovered by geologists and others looking for ither uranium or thorium-

Accelerator-driven sub-critical reactors (ADSRS)  Rewnd and rownd The EMMA procd-of-principle proton beam remains tumed on — hawve not yet
bearing mingrals, Former thorium-producing mings are now being re-sxaminad and re-vamped a3 rare sarth are purposely kept sub-crtical, The reaction is rolotype SCOERratnrEan now slore b padiche beam.  been Gemonstrated, This meands that several
mines, S sustained by actively supplamenting the reactar pricery acceleratons are naquinsd, not just one.

- core with extra meutnons using an external Iimcluding the Belgian Nuclear Res=arch Centre Listhe ADSR research has so far been camed out.
. . . _— accelerator. M fires beams of protons ala heavy-  SCK=CEN, which has funding for 8 test reactor.  Prospects
Tharium was 3t one time the subject of sinificant resesrch az pant of the development of nucleat fuel matal target within the reactor, where neutrons The Tharium Energy Amplifier Association One promising idea for delivering a reliable beam
tytkes. It ultimately lost out to uranium a5 the metal of choice far such protesses, primarity because the Sjon Un { are chipped off to maintain fssion. The chain (TharEA) in the UK has called for a public-private  of high-powes protons i the non-scaling fiued-
uranium fuel cycke was particularhy suited to the production of matenials for use in weapons manufacture. ignup reaction keeps going as kong as the accebe partnership in which & public investment of field altemating-gradient acceleratar (nsfFAG),
Thus the decline in interest was & result of poifical, not techical reasons. D is still fiing protons; to put an end ta-the E£300m would finance a five-year period of A prototype nsFRAG called EMMA has bean built
reaction, the peoton beams-are simply umed off.  research and development, which it says would at the Daresbury Laboratony & the UK o test the
[ hatthe reactor coukd burm stimulate £1.5-2bn of commercial Suppot. concept, and i now cond ecting experiments.
In recent years, howsver, there has been 3 resurgence of interest in the use of thorium for 3 modemizad Aras a fuel and use lead as the coolant. Plus polnts TharEA expects that the technclogies raguired for
version of the nuckear fuel cyole. According to the Thoriygegnargy Amplifier dssociation [TherEA), there 2 is behind 7 The design e inhesently safe, and thorum has  ADSRs will be devilaped, and funclicning
a2 3 number of rezsans for this: First suggested by the Nobel-prize-winning many advantages over uranium as a nuclear fuel  demonstrations deliverad, within five yeans and
2fs Happesing with ¢ physicist Cardo Rubbia, the idea has sinceb2en  (see “Enter the thosiem tiger™ on p40). Thodum  that a privately funded prototype could be built
taken on by various reseanch organistions, is three times as abundant & uranium and, and commissioned by 025,

The Gokdilocks Principle:

« Tharium is ower thres times maore pleftiful than uranium and the proczes of extract i
arz Missing

iz relstively straightfonand;

T-:llnl-lln.n' - T
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ThorEA@ Meetings EC

INDI(CO

stegrated Digital Confarencs

Home > ACCELERATOR SCIENCE > General

General Half-day meetings
General Held ~4 time / year
Events in this category: AC['OSS the UK

:u'iz:nuhet 2010 .

02 79 ThorEA Workshop Typically 8-10 talks and 30-40 people
July 2010

12 | ThorEA Workshop
April 2010

12 5] ThorEA Workshop

v 2000
November 2000
24 | ThorEA Workshop

Monday 12 July 2010

September 2009 ——t ThorEA Workshop [rom 10:30 10 1000
07 [F ThaorEA Workshop
Participants: Hywsl Owen
| g
10 [ ThorEA Meeting
April 2000
17 ¥ ThorEA Meeting 02D Aumival and Goffes oy
11:00 Shinji Machida
January 2009 1:20 Becky Seviour (Lancaster and Gackerooft)
12 [F] ThorEA ADSR warkshop 1140 Transient ADSR Thermal-Hydraulic Dynamic Response s (& Ali Ahmad
1200 Actinide Burning & Breeding in a Thermal Spectrum David Coates
12:20 Geoff Parks
12:40 Steve Steer
13:00 Lunch o7
1240 peam availability in high power proton accelerators i Christopher Prior (STFC Rutherford Appleton Laboratory)
1355 Flexibility in ADSR technology - can it lowe 2@ Bill Nuttall
15 Ep/GO0S8E4/1 - a summary of outputs g Geoff Parks
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moreaf@3 ~ Research ThiZe

Keep an eye out for opportunities and submit joint research
proposals

Score so far: 3/3

*Physics of Thorium ADSRs
*Economics of Thorium ADSRs
*Spallation as a method of enriching Thorium fuel rods
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ThorEA@ Website

ThiZe
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http://www.thorea.org

Details of the organisation - Facts about Thorium and ADSRs Lir?ks to‘other sites

& ThorEA - Windows Internet Explorer

@ 1\:/1 - |E http://www.thorea.org/

3¢ Favorites | 95 @] eBay Daily Deals v @] My Zinio @] New Issues - Zinio v @] Web Slice Gallery »

F https://www.airfrance...

52|~ |0 Roger Barlow - Outlo... e Maticnal Rail Enguiries EThorEA X | | Internet Explorer cann...

Twitter / Home

v| ] | ?| X ".] geneva tram timetable 2 -

W v B v ] o= v Pagev Safetyv Toolsw @

ThorEA

The Thorium Energy Amplifier Association Home

Pages

1ST INTERNATIONAL ADSR WORKSHOP

] o About Us
A two-day workshop is to be held 27-29th September at Virginia Tech, to

exchange information on ADSR systems and Thorium. Organisation

Proliferation

Workshop website

Publications

Thorium Energy Amplifiers

Workshops & Oth

September 19, 2010 | Filed Under Uncategorized | Leave a Caomment

r Activities

News

1st International ADSR
Workshop

FRANCE ALLOCATES MONEY FOR ASTRID

The French government have allocated over 650 MEuro for their new
prototype fast reactor, ASTRID. WNN has more detail here.

France allocates money for

ASTRID

Article on nutlear renaissance

September 17, 2010 | Filed Under Uncategorized | Leave a Comment in Science

Obama agg Thorium

Thorium Pnergy Conference
2010 to be held in London

ARTICLE ON NUCLEAR RENAISSANCE IN SCIENCE ThorEA report now available

18th October 2010 Roger Barlow

Information

Drganisation RSS

u:h, type and hit enter

thorea.grg is the website for
the Thorium Energy Amplifier
Association. We are committed
to the development of clean
nuclear|energy for a low-
carbon future.

m

COnstruction of a Non-scaling
FFAG for Oncology, Research
and Mgdicine

IThEo

International Thorium Energy
Organisation

Megapie

An experiment aiming to
demonstrate the safe
operation of a liquid metal
spallation target

MVYERHA

Im EO International Thorium Energy Organisation

www.itheo.org
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Membership is open to individual scientists and engineers, to research
institutes, and to industrial companies. Individual membership is free of charge

We have about 80 members on our mailing list

Of these about 40 have agreed to have their names on the website as public
'members of ThorEA'

Accelerator scientists Universities — Manchester, Liverpool,
Nuclear Physicists Cambridge, Huddersfield, Bristol, Imperial
Reactor engineers College...
Nuclear chemists
Particle physicists Institutes — Daresbury, Rutherford, Cockcroft,
Nuclear economists John Adams, NNL...
...... Industry

Overseas

0 International Thorium Energy Organisation

Im E www.itheo.org .
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Next meeting: 2" November,
Daresbury Laboratory

Hope to see you there.
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