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	Removal of lime conditioning pre-treatment time for WPEP packages

(… stage)
Summary of Assessment Report

Issue date of Assessment Report: 24 June 2016


Background
The WPEP packaging process for flocs uses lime pre-treatment prior to the cementation process. In the existing process lime powder is added to floc in a 500-litre drum and is mixed for six hours. When the WPEP process was developed the pre-treatment process was believed to be necessary to convert the iron hydroxide floc to a more stable calcium ferrite crystalline form.

Sellafield Ltd (SL) has stated that the time period of the lime conditioning process was always based on a six hour delay, as it was not a variable tested or evident in historic development. SL contends that although lime addition is a necessary part of the process, it is potentially detrimental for product quality to mix the lime for six hours with the floc. Mixing of the lime for this time period is stated to thicken the floc and can lead to mixing difficulties during the subsequent cementation process. SL also states that processing times, and consequent plant throughput, are fundamental to optimising the key hazard reduction activity associated with retrieval of B241 floc.

Proposal
It is proposed to continue to pre-treat the floc with lime but to delete the delay period of six hours. This would require removal of the plant process timer that controls this delay period. SL states that a realistic aim from this change would be to try to increase daily drum throughput from less than four drums to nearer six drums per 16 hour day. The proposed change would apply to all flocs currently processed at WPEP, namely the bulks, salt evaporator concentrate (SEC) and B241 flocs.

The proposals recognise that even if the programmed delay period is removed, there is inevitably some elapsed time inherent in adding the lime, mixing it with the floc and carrying out various process steps before cement can be added and mixed. This inherent delay is not less than 30 minutes and typically would be about 1 hour. 
Assessment
The NNL report1 states that it has recently been suggested that the role of pre-treatment is simply to ensure that there is enough calcium in the mix to form calcium 
silicate hydrate, the main strength giving component of hydrated cement, after any
___________________

 Letter Stothers/Wisbey, dated 29 April 2015, RWM document reference LL23304438.
calcium has been removed by reacting with the iron in the floc. Development studies were carried out, based on small scale cementation of floc simulants covering lime pre-treatment times of six hours and zero hours, to test this hypothesis and to determine whether product quality could be assured with zero hours pre-treatment time.
The development work on the simulants shows that the lime pre-treatment time has some effect on wasteform properties at different times after mixing, for example the rate of hydration of the cement is slightly affected. The differences in the properties of wasteforms with zero and six hours dwell time for pre-treatment appear to be small, and most importantly from a disposability perspective the dimensional stability measurements suggest that stable wasteforms are produced irrespective of this pre-treatment time. The X-Ray Diffraction analysis has identified that the simulant wasteforms are similar regardless of the pre-treatment time and that an iron substituted calcium alumino-silicate, katoite, is the main longer-term crystalline phase accommodating the iron from the floc.

The development work notes that since the work is carried out on non-radioactive simulant flocs at small-scale there is a risk that the mixing behaviour could differ when the process is carried out on plant. It is also noted by RWM that there could be some unexplored differences between the simulants and the wastes due to another agreed process change, namely the agreement to allow residual soluble salts in B241 floc of up to 10g/l. Although these differences are considered unlikely to affect product quality, RWM supports the NNL conclusion that SL should consider the risks, and carefully monitor plant performance, when implementing the process change. 

In the submission letter SL asserts that if WPEP process design was to be repeated based on current understanding then it is likely the lime powder would be introduced at the same time as the cement powder. RWM notes that the development work reported does not test such a process change, and that the assertion is not at this stage supported by evidence.

Conclusion

RWM supports the proposal to remove the pre-treatment mixing time for lime addition to bulks, SEC and B241 flocs in WPEP. RWM draws attention to the development work statement that, due to possible differences between simulants and active wastes, SL should consider the risks and carefully monitor plant performance when implementing the process change. We would expect that any unexpected performance indicators should be reported to RWM for discussion.

The revised arrangements should be captured in a new issue of the Waste Product Specification for WPEP, noting the minimum inherent contact time between floc and lime, and package records should subsequently refer to that version. Finally, RWM confirms that the existing Final stage endorsement of WPEP products would be unaffected by the change to lime processing time.
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