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/ Introduction — The UK PCM Waste Immobilisation Challenge \ a Resultant Waste form N\ / Industrial Impact of Research Project \

Melting behaviour shows no violent reactions between the waste simulant and glass additive. A metallic fraction resulted for the vitrified metal type. PVC and masonry waste types were composed of 100% glass The project will address a key knowledge gap in developing new knowledge and fundamental

Plutonium Contaminated Material Waste: waste form. Glass in masonry and metallic feed exhibited little crystallinity. Glass derived from PVC and Mixed were partially crystalline throughout. Cl presented in the PVC was volatilised at high temperature understanding of PCM waste incorporation reactions in thermal treatment processes. This will lead to
a scientifically underpinned product and process, with cost savings of >£360 M for disposal and

several £100M for waste treatment.
The project, funded by the UK Nuclear Decommissioning Authority, contributed to the ISL research

e Stored in 200 litre drums: PVC packaged; masonry, metal, organic, glass.
30000 m* UK waste by volume, 7% of UK ILW inventory.
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Although proof of concept studies have demonstrated PCM compatibility with thermal processes, a

fundamental understanding of waste incorporation reactions and the impact of waste inventory on Masonry Waste Stream

product quality remains to be established. This generic understanding of thermal processes is clearly : -
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Crucible inventory
The focus of this project is thermal treatment of PCM wastes relevant to four sites across the NDA estate. Since the aim is to develop a fundamental mechanistic understanding of waste incorporation reactions
Addit o during thermal treatment, the research will be transferrable to treatment of wastes within the UK ILW envelope (which could also be co-treated with PCM). This project focuses on thermally treating conditioned
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The project will contribute to accelerating the acquisition of knowledge and experience required

Fundamental glass properties that Quantification method to support the NDA in deploying thermal technologies as a national asset for ILW treatment
need to be established

Many types of ILW themselves possess the  XRFresults, masonry waste

Waste form and process considerations key oxides for glass making, chiefly SiO.

1.Requirement for high metallic feeds and for common process / additive. Unlikely that all metal can This affords an immediate potential
be oxidized therefore a wasteform consisting of slag and metal component will be targeted. If benefit of high waste loading and volume Viscosity- temperature relationship Viscometer .
o . ) ) & 8 P 8 minimisation vitrified masonry waste, 68 wt% SiO , (masonry waste), 18 wt% B,0,, Contact Informatlon
sufficient Partition Pu / Ce into slag phase this may allow metal to be recycled. o _ . 14 Wt% Na,O Homogeneity waste solubility SEM, EDX, Phase analysis
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_ ) _ o _ whether masonry waste removed from the  XRD patterns shows amorphous borosilicate structure with no undissolved material in the Structure LBOAST1@Sheffield.ac.uk
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3.Additive must be stable in equilibrium with molten steel. Use recycled glass cullet as additive contain sufficient amounts of glass forming  medium for waste immobilisation due to the small volume of resultant waste-form, the Chemical durability Durability testing such a PCT Professor Neil C Hyatt ,
(recycled soda lime silica glass) essentially Na,0-Ca0-SiO, glass with melting point in range 1100- 0Xid§5, mainly SiO,, to aid vitrification of a |arge number of elements which can be incorporated in the open glass structure and Volatilisation/ off gas considerations Wet chemistry n.c.hyatt@Sheffield.ac.uk @ISL Sheffield
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