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Abstract 

A fluidized bed treatment process was evaluated for solid waste from plastic media blasting of 
aircraft protective coating. The treatment objective is to decompose and oxidize all organic 
components, and concentrate all the hazardous metals in the ash. The reduced volume and mass 
are expected to reduce disposal cost. A pilot test treatment was done in an existing fluidized bed 
equipped with emissions monitors, and emissions within regulatory requirements were 
demonstrated. A economic analysis of the process is inconclusive due to lack of reliable cost 
data of disposal without thermal treatment. 

Introduction 

Military and civil aviation periodically remove the protective coatings and decorative 
paints applied to the exterior surfaces of aircraft. The protective coatings contain hazardous 
materials. One of the methods of removing the protective coatings is by impinging them with 
plastic particles, usually entrained in an air blast. The method is commonly referred to as plastic 
media blasting or PMB. The plastic media used are organic materials that can be thermally 
decomposed into gaseous products. The spent plastic medium contains the removed protective 
coatings, and thus is classifed characteristically a hazardous waste. This waste must be stabilized 
to comply with Environmental Protection Agency (EPA) regulations prior to disposal, usually in 
designated and approved landfills. 

The PMB waste is comprised of ninety or more percent, by mass or volume, of the plastic 
medium and ten or less percent of the protective coatings. It thus is attractive to separate the 
plastic medium from the protective coatings so that only a fraction of the waste needs to be 
treated as hazardous with the associated requirements for treatment, stabilization, documentation, 
and compliance with regulations. The indefinite responsibility for the hazardous waste into the 
future is a liability that needs to be minimized. In some PpvlB applications garnet is used with 
the plastic medium (to enhance coating removal). The garnet is chemically and thermally stable 
material that remains with the removed coatings and withstands thermal treatment. When garnet 
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is used the medium is also mechanically more stable, and can be reused more often than the 
plastic medium. As a result the remaining hazardous waste proportion, when garnet is used, is 
rather large and may significantly exceed ten percent. 

tried I .  One method that was tested was to ash the waste at comparatively low temperatures of 
600 OC or less. This method was dubbed “Low Temperature Ashing”. The exploratory tests 
resulted in occasional liquefaction and caking of the plastic medium and was not pursued further. 
However, the methodology described here emerged from these tests and on occasions the 
misnomer low temperature ashing carried over . 

Various methods of separating the spent media and the removed coatings have been 

The process described in this paper is a fluidized bed thermal treatment. 

Thermai Treatment 

The thermal treatment tests were performed with PMB waste obtained from routine 
operations at Hill Air Force Base, Ogden, Utah. The tests were performed at an available 
commercial facility. The fluidized bed was extensively instrumented with emissions and 
temperature monitors ’. The proposed design description for the treatment process is also 
described ’. 
heating the bed temperature was self sustaining. The air velocity was controlled to sustain bed 
fluidization, but minimize bed material carry over. The ash partitioned between the bed, the 
cyclone separator and some small carry over into the baghouse. The temperature of the bed was 
controlled by water injection in the range 780 to 970 ‘C. The waste feed rate was 8 to 12 kgh,  
the feed rate was adjusted for an off gas oxygen concentration of 5.5 to 9 mole percent. A 
detailed description of the tests is provided in references 2 and 4. 

By proper adjustments of the control parameters all emissions of gases and metals could 
be maintained within EPA regulatory limits. The extrapolation of these results to significantly 
larger units was not done, but is expected to be a basic extrapolation maintaining the functional 
aspects of all parameters. The ash from the process can be stabilized to comply with the EPA 
hazardous waste regulations. 

media. A mass comparison of stabilized untreated waste ash with stabilized treated waste were 
not done. 

The tests were conducted in a 380 mm diameter fluid bed chamber. AAer initial auxiliary 

The mass reduction of the waste in the ash essentially eliminated the organic plastic 

Economic Analysis 

The life cylce cost of thermal treatment of PMB waste was compared with direct 
landfilling of untreated waste. Each of these methods requires stabilization of the hazardous 
material to be land filled. The thermal treatment reduces the mass and volume to be treated and 
thus reduces transportation, handling and landfilling cost. The thermal treatment is burdened, in 
return. with capital and operating cost for the fluidized bed and the associated treatment. There 
are significant uncertainties in the comperative analysis. The cost of landfilling, assumed at 1 
S’kg as a current basis, may change in the hture. Regulations, and their interpretations change 
frequently which may result in higher cost for landfilling. As the economy adapts to the 
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environmental regulations, hazardous materials disposal is reduced. The reduction occurs by 
substitution, more efficient usage and reuse and recycle. The reductions, in turn, bring an 
overcapacity of land disposal sites which are anticipated to lower disposal cost.* 

A cost factor that can not be evaluated at this time is liability. The law assigns an 
indefinite future responsibility for the hazardous material disposed. Which constitutes an 
economice risk. The risk represents a cost that can be significant. This cost is unknown, but also 
sunknown is whether this cost is a function of quantity of disposed waste. A leak, or some other 
failure, requiring remedy in the future may be independent of the magnitude of the source. 

The ultimate solution for the hazardous waste is to recycle all the metals. Presumably the 
concentration step, accomplished by the thermal treatment, is a required step prior to recycling. 
There is some indication that the metals concentration in the ash fiom the thermal treatment step 
is sufficient to be introduced into existing recycling processes without additional treatment. 
However this possibility has not been pursued in detail. 

not addressed. The same facility can be used for other, hazardous or non-hazardous wastes, 
thereby improving its economy. Utilization of the energy is a possibility, however it is estimated 
that it will become practical only for larger quantities of wastes than were considered for this 
study. 

The economic analysis was performed as a total life cycle cost analysis '. The total cost 
for the fluidized bed treatment was done for a 500 tome (metric ton) per year and a fifteen year 
life. Among the parameters considered are also a three shift and a one shift operation. Cost were 
discounted according to government guide. The calculated cost range fiom 5 M$ to 6.5 M$ 
which correspond to 0.7 to 0.85 $/kg. The capital cost portion range fiom 2.3 to 3.5 M$ with the 
rest being labor, transportation, maintenance, materials and miscellaneous. These figures are of 
the same magnitude as the 1 $/kg considered for the base cost for disposal with no thermal 
treatment. 

The licensing of the thermal treatment facility, which is considered an incinerator, was 

Conclusions 

The thermal treatment of PMB waste in a fluidized bed is feasible with current 
technology and it meets current and anticipated future regulations. All the organic material can 
be decomposed. 

The cost estimated for direct landfill disposal versus thermal treatment and disposal are 
comparable. The thermal treatment requires a front end capital investment. Both methods have 
overwhelming uncertainties associated with them. For both methods the risk and liability are 
important, yet unknown, factors. The thermal treatment may face licensing difficulties, but may 
reduce some future liability. Both methods are subject to changes in regulations which may 
make either one. or both, more expensive. A retroactive cost penalty is also possible (liability). 

When garnet is used with the plastic medium the cost analysis for the thermal treatment 
base case indicate an increase beyond current disposal cost. 

The decision to implement the fluidized bed thermal treatment should be preceded with a 
study of complete recycle of most or all hazardous constituents of the waste. The study should 
consider using the facility as a regional or even national facility. The possibility of utilizing the 
heat should also be included, albeit for a larger facility than considered here. The treatment of 
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other than just PMB waste may contribute to the economy of the facility. 
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