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 MADF (MA-bearing Driver Fuels) MABB (MA-Bearing Blanket fuels) 

Test 
SUPERFACT 

[3,4] 
AM1 
[5] 

AFC-2C&2D 
[6] 

SPHERE 
[7] 

SUPERFACT 
 [3,4] 

MARIOS 
[8] 

DIAMINO 
[9] 

date 80’s 2008 2008-2010 2012 80’s 2011 2012 

participants CEA/JRC-ITU JAEA INL-DOE FAIRFUELS 
CEA/JRC-

ITU 
FAIRFUELS CEA 

reactor PHENIX JOYO ATR HFR PHENIX HFR OSIRIS 

Fuel form pellets 
Pellets 

& Spherepac 
Pellets Disks 

MA content 
2% Am 

or 2%  Np 
2-5% Am 2%Am 4%Am 

20%Am 
20%Np 

15%Am 

MA compounds 
synthesis 
process 

- Powder 
metallurgy 
- gelation & 

MA infiltration 

Powder metallurgy 
gelation  
& Am 

infiltration 

gelation  
& MA 

infiltration 
Powder metallurgy 

Burn-up ~7at% 
10 min 
& 24h 

10-24at% ~6at% 

Linear Heat rate 
(W.m

-1
) 

30-35 43 <30 

under 
preparation 

17-27 

305 EFPD 
Under 

preparation 
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(a): Macrograph of high density (93%)and low density (88%) (b): Sketch of a mini-pin with 6 disks 
discs (diameter of 4.5 mm) [16]. 

WP3:

Modelling and simulation

of fuel behaviour 

under irradiation

T1.1: MARIOS PIE

T1.2: MARINE

irradiation

T1.3: WAR technology 

investigation for 

spherepac fabrication

T2.1: SPHERE PIE

T2.2: µwave technology 

investigation for spherepac 

fabrication

WP1:

(U,Am)O2 fuels 

experimental programme 

WP2:

(U,Pu,Am)O2 fuels

experimental programme

WP4:

Safety 

performance 

preliminary 

assessment of 

spherepac fuels

F-BRIDGE

CP-ESFR

FAIRFUELS

GIF SFR

AF-PMB & SO-PMB

T3.2: (U,Am)O2 

fuel behaviour 

simulation

T3.1: (U,Pu,Am)O2 

fuel behaviour 

simulation

(U,Am)O2 samples
Metal disks to

maintain stable

temperature
Thermocouple
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105°C 250°C 450°C 575°C 900°C 

Size and Shape

separation 

Actinides

loading 

Drying

105°C 
Calcination 500-1200°C 

WAR Process

Reductive gas heat treatment

600-800°C 

β- U308 U02

U0.9Am0.1O2U0.9Am0.1O2
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  Metal (U,Pu) -
Nitrate Sol.

NH
4
OH

Gelation 
additives

HEXA / UREA

Carbon

Mixing / Cooling

Drop Formation

Gelation

µ-Wave

Gelation

Silicon Oil

Surface washing

Evaporation of 
Organic Solvent

Washing

Thermal Treatment

Pin Vibro Filling

Metal (U,Pu) -
Nitrate Sol.

NH
4
OH

Gelation 
additives

HEXA / UREA

Carbon

Mixing / Cooling

Drop Formation

Gelation

µ-Wave

Gelation

Silicon Oil

Surface washing

Evaporation of 
Organic Solvent

Washing

Thermal Treatment

Pin Vibro Filling
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http://www.fp7-fairfuels.eu/PDF/FP7-Fairfuels-Project-Presentation.pdf



