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- specialised surfaces (partucularly metals) in industrial buildings

Application of detachable polymer paste on metal surfaces 

Objective
To reduce external doses arising from contamination on metal surfaces in industrial buildings.  For information on the use of  peelable coatings on other building surfaces, see data sheet 49.

Other benefits
Will remove contamination from the area and prevent redistribution of contamination in buildings. May reduce resuspension doses in dusty environments.

Countermeasure description
Application of polymer paste (based on PVA) for removal of contamination from metal surfaces. In particular it can be used for machinery and ventilation systems.

The detachable coatings are liquids or gels 

When the dry intact film has formed on the surface, the coating is peeled off by hand, removing any loose contamination.  The technique can be applied easily and quickly and requires minimum equipment and personnel.

Target surface or population
Contaminated (industrial) metal surfaces in buildings and special parts of machinery, for example ventilation systems, hand tools, equipment.

Target radionuclides
All radionuclides.  Should not be considered for removal of short-lived radionuclides alone. 

Scale of application
Could be carried out on a small scale in highly contaminated industrial areas.

Timing of implementation
Maximum benefit if carried out shortly after deposition. 

Constraints on implementation


Legal 
Liabilities for possible damage to property.

Environmental / technical 


Effectiveness


Reduction in contamination on the surface
% reduction: 75 - 97 % 

The decontamination efficiency of different compounds has been tested on stainless steel, cast iron and brass. The efficiency factors presented here are based on small-scale laboratory and field experiments.

Reduction in surface dose rates
No estimates made. However, reductions in external dose rate above the surface should be similar to those above.

Reduction in resuspension
No estimates made.

Averted doses
Doses received by members of the public working in these buildings will depend on a number of factors, in particular the amount of time spent in the vicinity of contaminated machinery and tools.  No estimates of averted doses have been made. 

Additional doses
Exposure pathways workers could be exposed to are:

· External exposure from environment and contaminated equipment 

· Enhanced resuspension leading to inhalation of dust 

· Inadvertent ingestion of dust from workers' hands

Contributions from pathways in italics are unlikely to be significant and doses from these pathways can be controlled by using PPE.

However, it should be noted that very high contamination levels can build up in ventilation systesms, especially on filters and so it is importat to fully assess external dose rates in these areas prior to cleaning.

Exposure routes from transport and disposal of waste are not included. 
No illustrative doses have been estimated as they will be very specific to the type of contamination, the tasks undertaken by an individual, controls placed on working and the use of PPE.  It should be noted that due to the need to removal the coatings very carefully by hand, doses to workers may be significant.

Factors influencing effectiveness of procedure (technical)
The effectiveness depends on the type of surface. If the metal is rusty or is peeling, decontamination is reduced by about 4 – 7 times compared to that obtained on clean metal.

Coatings require careful removal in order to be effective and removal should be done by hand.

Consistency in procedure application. 

Removal of loose parts and loose material.

Factors influencing effectiveness of procedure (social)


Requirements


Required specific equipment
None.

Required utilities and infrastructure
Transport vehicles for equipment. Scaffolding or mobile lifts for tall buildings, wherte channels may be mounted under the ceiling.

Required consumables
Polyvinyl alcohol (PVA), which is water based. 

Paste made from PVA, EDTA, sodium carbonate and gycerine

A simple form of the paste can be made of 90 % water and 10 % PVA (adjusted to pH ca. 1 with nitric acid).

Fuel.

Required skills
Skilled personnel required. 

Industrial cleaning companies will have the required skills. 

Required safety precautions
In tall buildings, where ventilation systems are mounted high up, lifelines are required. Safety helmets. Respiratory protection is recommended.

Waste


Amount and type
Generates ca. 0.2 – 1.8 kg per m2 soilid waste 

Intervention costs


Equipment
No significant cost.

Consumables
Chemicals: 0.4 – 0.7 kg/m2 of PVA paste. Estimated cost for one kg paste: 0.5 EURO

Operator time
2 - 6 m2 / team hr.

Variable time for setting up scaffolding.

Factors influencing costs
The following factors influence the time taken to implement the option and hence labour costs:

· Need for scaffolding /mobile lifts.

· Access to surfaces 

Cost of specialist labour

Cost of chemicals

Side effects / impact


Environmental impact
The disposal or storage of waste arising from the implementation of this option may have an environmental impact.  However, this should be minimised through the control of any disposal route and relevant authorisations. It should also be noted that quantities of waste generated are small.

Social impact
Acceptability of disposal of contaminated waste.

Reassurance of employees and users and maintaining continuity of work.

Use of peelable coatings may have a positive effect on the appearance of surfaces.  For example, metal surfaces are cleaned by te removal of corrosion products.

Practical experience
Tested on a small-scale in Gomel province of Belarus after the Chernobyl accident.

Two strippable coatings that were developed in the 1980‘s are waterborne vinyl resin and polybutyl dispersion, both of which are non-flammable, non-toxic and abrasion resistant (IAEA, 1989; Andersson and Roed, 1994).

Key references
Eged et al (2003); Hubert et al (1996) (which briefly mentions the unpublished data by G. Galkin (1994) of the All-Russian Scientific and Research Institute of Inorganic Materials, Moscow, Russia).
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