




















































Pu recycling 
(recovery rate
Pu 99.5%, U 99.6%

Natural Uranium (required 
for the same power generation)

Pu and MA recycling 
(recovery rate: Pu 99.9%, 
U 99.9%, MA 99.9%
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1 [1]
UO2 43GWd/t



1 MA [2]



2 [3]



3 TPDN 241Am,152Eu [2]
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7



8 INL HDEF ( ) EBR II
( ) [6]



9 Cd
FP( ) [7]

10 500 LiCI KCl
[11][11]



Scrubbing

0.65 M 
DMDOHEMA 

in TPH

An + Ln extraction Scrubbing

Feed
3 M HNO3

0.1 M oxalic acid
0.01 M HEDTA

1.5 M 
HNO3

Raffinate 3 M HNO3
0.2 M Oxalic acid
0.015 M HEDTA

An+Ln stripping

An + Ln 
Product

0.1 M 
HNO3

Organic waste

11 DIAMEX



SO3-Ph-BTP

CyMe4-BTBPiPr-BTP CyMe4-BTP

iPr-BTP
DMDOHEMA

In n-octanol

An extraction Scrubbing

An stripping

Feed
DIAMEX product

0.5 M HNO3

Raffinate

Organic waste

0.05 M HNO3
0.05 M N2H2

An stripping

An 
Product

pH4
Glycolic acid

Organic waste

12 SANEX BTP



DMDOHEMA 0.6M  + 
HDEHP 0.45M, TPH

Am Extraction Cm Scrubbing

Am/Cm

La, Ce, Pr, Nd, Mo, Pd, Fe, Ru, TEDGA

FEED + TEDGA 
HNO3 5-6 M

Mo Scrubbing

TEDGA
HNO3 5-6 M

Cm, light 
Ln, Zr, Ru

Ln-Fe Stripping

TEDGA

Carboxylic acid 
pH 2.5-3.5

Am Stripping

DTPA

NaOH

A

Mo Am/Ln

TEDGA
+oxalic

HNO3 1 M

DTPA + 
Malonic acid 

pH 2.5

Am Ln Fe

13 EXAm [18]







18 [21]

19 MA [22]



20
[23]


































