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SUMMARY

The DOE Low-Level Waste Management Program is conducting work on

both the treatment and disposal of low-level wastes. The lead office

is at EG&G Idaho, but the development of treatment technology is

primarily managed by the associate lead office at ORNL. Although the

work is funded by the Defense Program, it is generally applicable to

low-level waste streams of similar nature at nuclear power stations or

reprocessing plants.

Two concepts in 10 CFR 61 directly impact treatment and packaging

of low-level waste. These are performance objectives and waste
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classification. The performance objective concept provides the

disposal site operator with an incentive to set the waste acceptance

criteria as high as he feels the waste producers can reasonably meet.

The classification system requires the waste producers to place the

higher activity wastes into stable waste forms.

Problem wastes are those wastes which are difficult or require

unusual expense to place into a waste form acceptable under the

requirements of 10 CFR 61 or the disposal site operators. Brookhaven

National Laboratory has been investigating the use of various

solidification agents as part of the DOE Low-Level Waste Management

Program for several years.

Two of the leading problem wastes are ion exchange resins and

organic liquids. Ion exchange resins can be solidified in Portland

cement up to about 25 wt % resin, but waste forms loaded to this degree

exhibit significantly reduced compressive strength and may disintegrate

when immersed in water. Overcoming these deficiencies will complicate

the process and add to its cost. One of the resin properties which

contributes to this behavior is the tendency to absorb water. When the

resins are solidified with cement, they co^p^te for the water needed to

set the cement, which results in a low strength matrix. Additionally,

• if the waste form is immersed in water, the resin will absorb water and

•» swell; sometimes resulting in disintegration of the solid. To a lesser

degree there is absorption of some of the chemical constituents in the

cement. Ion exchange resins c~n also be incorporated into organic
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agents. Experiments with a proprietary vinyl ester styrene resin were

successful in producing a monolithic waste form containing 28.6 wt %

resin when the interstitial water had been removed from the resin. The

limiting factor was the amount, of binder available to provide

mechanical integrity.

Oil and other organic liquids also pose a problem for waste

solidification. Even as low as 12 vol % oil, there is a tendency for

Portland cement to release some of the waste, apparently by seepage

through pores and by evaporation. The performance of cement was

improved to 30 vol % oil by first absorbing the oil with vermiculite.

Several other solidification agents were found to be capable of

incorporating 30-40 vol % oil. Studies with lighter organic fluids

were less successful resulting in volume fractions of 10% or less in

the waste form.
2

Mound Laboratory has been investigating the use of a

joule-heated glass melter as a means of disposing of ion exchange

resins and organic liquids in addition to other combustible wastes.

One of the advantages of this system is the simultaneous incorporation

of the ash into a solid matrix of glass. The glass has been found to

be capable of containing 80% ash with no detectable loss of strength nr

leach resistance. A soda lime glass is used so that the system can be

operated at a lower temperature than would be required with

borosilicate.
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The furnace itself is small; the interior dimensions are about 46

cm (1.5 ft) by 183 cm (6 ft) long by 91 cm (3 ft) high. The refractory

lining and outer shell add about 61 cm (2 ft) to each of these

dimensions. The glass depth is about 31 cm (12 in) in the furnace.

The furnace operates at 1400-1450°C. Dry solid waste has been

incinerated at 23 kg (50 lb) per hour. The maximum feed rate for ion

exchange resin is limited by the rate at which the furnace can supply

energy to evaporate the water contained in the resins. The furnace can

evaporate about 68 kg (150 lb) of water per hour.

Deterioration of the furnace components was no problem over a two

year testing period. The glass product was found to have a leach

resistance in water that was superior to the original soda lime glass.

Although the furnace was not tested with organic liquids, the addition

of a liquid feed nozzle is thought to be entirely feasible. The jlass

furnace appears to be a promising alternative for installations which

must process moderate to high volumes of problem wastes or which

produce Class C low-level waste.
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