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RADWASTE TREATMENT AND DISPOSAL 

ABSTRACT 

In this lecture they are given the basic informations, that are concerning on the RAW 

treatment and long term disposal of the treated RAW in repository at Mochovce. They are 

given the basic technical and technological informations they are concerning bitumenation, 

plant, on the vitrification unit, center-for the RAW-treatment (BSC) and repository at 

Mochovce. 

INTRODUCE 

SE-VYZ company has responsibility for the treatment with the spent fuel elements from the 

NPPs at Slovak Republic, treatment and final forming of the radioactive waste for the interim 

storage, or long term disposal in the shallow land repository and the works they are concerned 

on the proposals for the decommissioning of the NPPs in the Slovak Republic. 

The main cooperator company for the solving above mentioned problems, is Nuclear Power 

Plants Research Institute (VUJE) at Trnava. 

For the solidification of the low and intermediate level liquid RAW is used bitumenation 

technology. The solidificated RAW in bitumen A-P80 are colected in the 200 1 steel drums 

and these steel drums with the solidificated RAW are given in the container high integrity - 6 

drums per container. The empty space among the drums in the container should be fullfiled by 

the cement grounting. 

They are a lot of problems that it will be necessary to solve especially for the RAW from the 

NPP A-l . These problems are solved according the approved projects by the VUJE Trnava. 



VITRIFICATION PLANT 

The vitrification plant VICHR is result of long-term development in frame of Czechoslovak 

research program since 1970's. This research was carried out mainly in Nuclear Research 

Institute Řež and Glass Research Institute Hradec Králové. An aim of this work was to 

solidify a radioactive waste in glass matrix which has high resistance in view of thermal 

loading, excellent radiation stability, and very low leachability. This technology is worldwide 

used presumably for intermediate- and high-level radioactive wastes-with high alpha contents. 

Developement of the vitrification technology was specialized on radioactive wastes with 

cromium contents in 1980's. It resulted in design of a technological equipment suitable for 

treatment of „chrompik" (activity level 109 - 1011 Bq/dm3), which had been used as spent fuel 

elements cooling medium during operation of A-l . The experimental results of the 

development were verified in non-active vitrification plant NEVILI in 1987 - 88. Afterwards 

in 1989 - 1993, operational technological facility VICHR was built within the reactor building 

A-l . The plant underwent contractual tests in 1994, and the technology was backfitted with 

new systems enhancing safety and reliability of the operation. The first part of non-active tests 

was carried out also in 1994. After verification of functionality of entire technological unit, 

the solidification process was tuned to exact composition of the radioactive medium in 1995. 

At present, the vitrification plant is in active production and up today it was solodificated in 

the glass matrix 7 m3 of the chrompik I roughly. 

Current level of technical design allows for processing of liquid radioactive waste up to 5 x 

1012 Bq/m3) as well. 

The facility enables treatment and conditioning of liquidradioactive waste in two basic ways 

(or their combination): 

a) densification of liquid radioactive medium in an evaporator and solidification of the 

inorganic components into the glass matrix 

b) sorption of the activity from the liquid radioactive medium on ion exchanger and 

conditioning of the spent ion exchanger for its long-term safe storage. 

Various solidification methods can be employed for conditioning (vitrification, sintering, 

encapsulation) based upon controlled thermal process with temperature up to 1000 °C. 



Basic parameters of technological equipment 

Working tank volume: 

Maximum operational volume of evaporator: 

Volume of melting vessel: 

Evaporator decontamination factor: 

Vitrification oven dentamination factor: 

630 dm3 

140 dm3 

14 dm3 

5 x 104 ( I 3 7Cs) 

102 - 103 

Technological process 

Discontinual operation 

Amount of processed chrompik: 

Volume reduction 

Row glass 

85 - 100 dm in dependence upon Cr contents 

2 0 - 2 5 

LKUtype 

Maximum temperature during vitrification 1050 °C 

Product 

Glass block in metal canister 

Weight 

Gross activity 

Leachability 

4> 1 1 5 x 8 0 mm 

18 kg 

I a = 1010 - 10 n Bq 

s p = 104 - 105 Bq 

10"7 -10"8 g/cm2 / day 



EXPERIMENTAL PILONT PLANT FOR THE EVAPORATED CONCENTRATES 

BITUMENATION 

This experimantal plant is devoted for the low-level liquid evaporated concentrates (EC) 

solidification by using of the soft-type bitumen A-P80 (soft point 45 - 47 °C). 

Characterisation of the process: 

• solts content in the bitumen: - max. 45 % -

• max. specific (gama, beta) acitivity: 108 Bq.kg"1 

• continuously process 

Supply the technologically vessels by the evaporated concentrates. 

For the transporting of the EC from NPPs V-l and V-2 is used especially transport container 

PC-55, that has volume 2,5 m3. The EC are repumped from the PC-55 container in the 

technologically vessels (AI 1 A,B) by the preassured air. 

For these purposes from the NPP A-l is used transport EC by the pipe line system. 

The main technologically part is the wipe film rotor evaporator that is heated by the steam (p= 

0,90 - 0,95 MPa, t= 180 - 185 °C). The optimal performance of the evaporator is 100 - 120 

dm3 of the evaporated water per hour. The rotor is used with the twisting showells and its 

revolving speed is 500 rpm. 

Final product is collected in the 200 1 steel drums, they are on the roller conveyor under the 

evaporator. The whole process is possible automatically or manually to operate. 

Before the solidification the EC from the NPP V-l or V-2 it is necessary to adjust their pH 

value on 11 - 11,5 by the addition of the nitric acid. 

Up today were solidificated EC in the bitumen, that volume was 600 m3 roughly. 

The Nuclear Power Plant Research Institute has the own pilont plant for the EC bitumenation. 

The main technological part of this unit is wipe film rotor evaporator, that has the same 

technical parameters as above mentioned evaporator. 

The decontaminationing factor for the EC bitumenation is in the range 103 - 104. The whole 

volumes of the technologically water (secondary condensate, water from the laboratories, 

santirary water etc.) are collected and treated by the evaporating technology. 
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BSC - CEMENTATION UNIT 

BATCH PROCESS 

Volume of the mixer: 500 dm3 

Container for the cemented RAW collection: 

Container with high integrity (VBK) 

- dimensions: 1,7 x 1,7 x 1,7 m 
•5 

- active volume: 3,1 m 

- weight of the empty container: 4,5 t 

- max. weight of the full container: 12,51 

Time for the 1 batch mixing: -H 40 minutes 

BSC - INCENERATOR 

Input: 

Solid waste: 

Solid waste together 

with the liquid waste: 

Ash portion: 

Washing solution: 

Exhausted smoking gases: 

50 kg/h (for the heating - capacity max. 20 MJ/kg) 

30 kg/h (for the heating - capacity max. 20 MJ/kg) 

10 kg/h (for the heating - capacity max. 40 MJ/kg) 

cca 4 kg/h 

cca 80 kg/d 

cca 25 - 30 kg/h (kg waste the salts conc. 10 -15 %) 

4000 kg/h 

BSC - PRECONCENTRATIONING DEVICE 

Evaporator type: 

Output (BY 200 - 300 g/1 salts concentration): 

Salts concentration in the product: 

Heating medium: 

UGh 500 

500 + 50 1/h 

500 - 600 g/1 

water stream - pe = 7 bar 
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BSC-RAO SMOKE-CLEANING 
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NATIONAL RADWASTE REPOSITORY - MOCHOVCE 

The National Radioactive Waste Repository in Mochovce is a surface type storage facility. It 

is intended for final disposal of solid and solidified low and intermediate radioactive waste 

(RAW) produced during the operation of nuclear power plants and institutions located within 

the territory of the Slovak Republic. The Repository site is situated about 2 km northwest to 

the NPP Mochovce. 

RAW is accepted and stored in the fibre reinforced concrete containers (VBK) on the 

Repository site. The treated RAW is fixed in the containers in concrete matrix. 

The Repository comprises a system of single and double-row storage boxes. The first double-

row is enclosed by a steel-structure building. The 18 x 6 x 5,5 m storage boxes are made from 

the reinforced concrete. The wall thickness is 600 mm. Each storage box has a storage 

capacity for the 90 fibre concrete containers. The total storage capacity is 7200 containers 

with the overall storage volume of 22320 m3. 

To the Repository belong the auxilliary technical system (crans, etc.) and the regulatory 

controling dreinage system. In the present are verified the active testing in the Repository 

Mochovce. 
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CONCLUSIONS 

For the treatment of the evaporated concentrates (EC) form the NPP A-l , V-l , V-2 is used the 

bitumenation as the main technology. It is necessary to emphasise that the part of the EC will 

be treated by the cementation because it will be more economically to used of the active 

cement grouting for the fullfil the space among the drums (or discs) that should will be given 

inside in the VBK-container (Fiber container with the high integrity). 

For the treatment of the combustible waste Jhe main technology will be used the incinerator at 

BSC and active ash will be solidificated in the cement matrix. The noncombustible solid 

waste will be compacted by the supercompactor and the discs will be given in the VBK-

container and grouted by the cement mixture. 

The contaminated soils will be treated and long term sotoraged on the place in fhe landfill 

system. 

It is necessary to emphasise that up today to exist a lot of problems from the RAW-treatment 

especially from the NPP A-l , that will be necessary to solve. 


