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(1)Objective
 To convert the waste to a solid form 
 With a decreased solubility and improved mechanical stability
(2) Process
 Establishment Technologies
• Cementation, bituminization, polymerization, calcination …L&ILW
• Vitrification …HLW
(3) Essential to be taken account of
 The radiological characteristic of the waste
 Physical state of waste
 Chemical nature of the waste
 Compatibility of the waste
• With matrix material
• between matrix material and disposal environment
 Waste acceptance criteria of the repository 

Conditioning of Radioactive Waste 
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Stream of radioactive waste; generation, treatment/conditioning
and disposal
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Various Conditioning Methods 
for Radioactive Waste
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Waste Type Conditioning Process

Low Level Waste
(LLW)

Cementation, Bituminization,
Polymerization

Intermediate
Level Waste
(ILW)

Cementation, Bituminization,
Polymerization, Calcination

High Level Waste
(HLW)

Vitrification



Conditioning by Cementation (Example) 

Cementation System

Evaporator

From leaflet of JAEA 5



Conditioned Waste for Disposal (Cement solidification)

Cement solidification of 
Miscellaneous  Solid Waste

(Plastic & Rubber etc.)

Cement solidification of 
Miscellaneous  Solid Waste

(Metal & Concrete etc.)

Cement solidification of 
Compressed Solid Waste

Cement solidification of 
Melted Solid Waste

Homogeneous Solidification
By Cement, Plastic and Bitumen

(Radioactive liquid waste)

Metal

Canister

Ceramic
Inner Basket

From “Radioactive Waste Management Center Topics” (modified)
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Thin film
Evaporator

Condenser

Bituminized
Product

Liquid 
rad-waste
tank

Liquid 
rad-waste

Bitumen
Storage tank

Bitumen
tank
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Conditioning by Bituminization (Example)



Ring distributor

IAEA : Bituminization of Radioactive Wastes,
Technical reports series No.116

Heating medium

Filmy layer
(Product)

Rotating shaft

Heating medium

Outlet of product

Bitumen
Ring distributor

Condensed 
waste

Heating medium

Steam outlet

Thin-film Evaporator for Solidification of Liquid LLW by Bitumen

Method Cementation Bituminization

Cost effective and
easy to get material

High reduction volume
rate

Long-term stability
Simple process

Combustiblesolid
Long-term stability
(biodegradation,
radiation impact)

Merit

Demerit Low reduction volume
rate

Excellent leaching
resistance
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Conditioning by Polymerization 

Exhaust

Drying Machine
Condensed Liquid Waste
Spent Resin

Feed Tank

Powder Transportation Equipment

Hopper

Powder Supply Equipment
Polymer Tank

Polymerization Initiator

Polymerization Accelerator

Mixing Tank

Drum

Polymerization
High reduction volume rate
Excellent solidation
property
Combustiblesolid
Long-term stability (Organic
matter)

Merit

Demerit

From Web site of Radioactive Waste Management Center  (RWMC) 9



High Level Waste (HLW)

From generation to disposal of High Level Waste 

From METI website
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Exhaust
Exhaust

High level 
liquid waste

Glass 
Material

Glass Melter

Melted Glass

Melted Glass Canister
(Stainless steel)

Electrode

Melted Glass

Canister
(Stainless steel)

Wall thickness
(about 5mm)

Length
(1.34m)

Outer diameter
(0.43m)

Volume of grass with HLLW: 150 L
Total weight of canister       : 490kg

Firebrick
(Ceramic)

Melted Glass 
with HLW

Conditioning of High Level  Waste (Example) 

From Leaflet of JNFL

Exhaust
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Summary

 It is possible to make the package (conditioning) of the 
radioactive waste to dispose safely without depending 
on the category of high, intermediate  and low level 
waste.

A necessary technical standard is established, and 
conditioning is performed to meet this, and also a 
record is maintained.

 It is necessary to carry out the conditioning and the 
disposal of the radioactive waste reasonably while 
securing safety.
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