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By using the FCVS technology, we had started to develop a high decontamination air cleaning system to remove 
multi-nuclides for radiation protection to conduct decommissioning the Fukushima NPP.  High efficiency 
multi-nuclide aerosol filters for radiation protection during a process of cutting core debris has been developing 
at Hokkaido University. A plasma cutter, laser cutter, wire cutter, drilling machine, etc., will be used and will 
generate aerosols. Therefore, the air cleaning system should be needed for removing core debris. In order to 
develop an air clean up system, a metal fiver filter test was conducted. Measured DF were analyzed using 
FE-SEM and particle diameter analyzer was used to breakdown DF for each diameter range, It is possible to 
develop the high efficiency filters by mulch layer filters. Final filter system will be consisted, such as a wet-type 
aerosol filter, multi-stage metal fiber filters and a silver zeolite to remove organic iodine. 
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Fig.1 Wet-type filter      Fig.2 Dry-type filter and element 
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Fig.3 Test apparatus of filter system 
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Fig.4 Various types of zeolite 

2.3

 

125I
Na125I CH3I

NaI
 

 
2.4

 

3.1 DF

6

HEPA

60nm
MF

30 m 50 m 70 m 3
m

WF
NF MF

2.5%
3.0% 3.5% 3

- 426 -



Original
Modified

25g
100g

Fig.6 DF
100g HEPA

 
 

Fig.5 Experimental equipment for Dry-type filter 
 
 

 

 

 

 

 

 

 

 

Fig.6 Test results of DF using MF filter 
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Fig.7 Improvement of DF by modified MF filter 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.8 Fiber and particles photograph taken by FE-SEM 
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(a) Particle distribution before MF filter  
 
 
 
 
 
 
 
 
 
 
 
 (b) Particle distribution before MF filter 

 Fig.9 DF breakdown of each particle sizes 

Fig.10 Mass distribution of each particle sizes group 
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Fig.11 Mist and steam injection system for the high 
efficiency multi-nuclide aerosol filters. 

Fig.12 Test result of particle coherent phenomena on a filter 
by mist and steam injection. 
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