Improvement of dust scrubber reliability on the Sellafield Waste Vitrification Plant
Project Supervisors: Dr Rick Short (Nexia Solutions) and Dr Neil Hyatt

Project aims and background:
The aim of this project is to improve the operation of the dust scrubber units in the Sellafield Waste Vitrification Plant (WVP).  This plant calcines the liquid waste arising from nuclear fuel reprocessing and vitrifies it in an alkali borosilicate glass. Off gases from the calciner and melter system pass through a dust scrubber, where entrained particles are removed by counter current washing with nitric acid.  A key contributor to plant downtime arises from the intervention and maintenance required to clear blockages in the dust scrubber unit due to accumulated particles. This project will develop an understanding of the chemical and physical processes operating in the dust scrubber unit, through a combination of laboratory and engineering scale experiments using the Vitrification Test Rig system (a full scale inactive replica of the WVP plant).  This understanding will be used to develop a quality control philosophy for improved reliability of the dust scrubber and hence reduced plant downtime.  The prospective Research Engineer will form part of the Nexia Solutions team working on the immobilisation project at the Sellafield site, with project placements at The University of Sheffield.

The key technical objectives of the project will be:

1) To develop an understanding of the mechanism and kinetics of the chemical reaction between calcine dust particles and nitric acid occurring in the dust scrubber: as a function of calcine composition and particle size, acid concentration and temperature.

2) To develop the limited current understanding of the effect of waste composition, calciner residency time and temperature on the residual nitrate and water content of the calcine, and the generation of calcine dust for specific flow sheets.

3) Based on this understanding, to develop a quality control philosophy for the dust scrubber and calciner, specifying the operational envelop for key process variables, to improve reliability of scrubber operation.
The project will involve the development of engineering scale processing equipment (one third and full scale calciner and melter system) and the application of materials characterisation techniques at the Sellafield site and in Sheffield laboratories (including, particle size analysis, X-ray diffraction, scanning and transmission electron microscopy coupled with energy dispersive spectroscopy and thermal analysis). 

Research Engineer profile:

The RE will have a background in Chemical Engineering, Materials Science and Engineering or related subject.  The RE will be a member, or will apply for membership, of the Institute of Materials, Minerals and Mining or Chemical Engineers and will work toward Chartered Engineer status.

Interested applicants should contact Dr Neil Hyatt in the first instance [mail to: n.c.hyatt@sheffield.ac.uk].

