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One of our Joint Initiatives 
- 5 consortia 
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The Post-Disposal Behaviour of 
14C and Irradiated Graphite 
•  To arrive at a more realistic understanding of post-

disposal 14C behaviour  

•  Allow a more realistic treatment of 14C in 
performance assessment calculations 

•  More informed/appropriate disposal of reactor 
graphite 

 

pH 9.5 CDP fed microcosm 
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Improved Understanding of Reactor 
Graphite 
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C14 enrichment in deposit 
on Oldbury graphite, 

channel wall face 

C13 simulants successfully prepared by 
microwave plasma chemical vapour 
deposition (MPCVD) - Similar morphologies to 
C14 deposits on irradiated graphite achieved 
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In situ time-dependent characterisation of corrosion 
processes in nuclear waste storage and GDF 
environments   
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•  Alison Davenport + PhD student (U. Birmingham) 
–  atmospheric corrosion of stainless steel 

•  Dirk Engelberg + PhD student (U. Manchester) 
–  Atmospherically induced stress corrosion cracking of stainless steel 
–  duplex stainless steels 

•  Tom Scott + PhD student (U. Bristol) 
–  U/cement 

•  Post-doc (Birmingham) collaborating with Trevor Rayment at Diamond 
–  co-ordinates synchrotron activities 
–  atmospheric corrosion and modelling 
–  research on steel/bentonite 

Overview of Scope 
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Understanding Pitting Corrosion of 
Stainless Steel Waste Containers 
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•  Develop	  synchrotron	  X-‐ray	  
methods	  for	  in	  situ	  8me-‐
dependent	  measurement	  of	  
corrosion	  processes	  

•  Need	  to	  determine	  safe	  limits	  of	  
chloride,	  humidity	  and	  
pollutants	  to	  limit	  corrosion	  
damage	  and	  maintain	  integrity	  
of	  containers	  

•  Mechanism	  /kine8cs	  of	  
corrosion	  will	  inform	  models	  for	  
long	  term	  corrosion	  predic8on	  

Corrosion	  in	  wet	  environments:	  
synchrotron	  X-‐rays	  penetrate	  water	  
and	  metal	  
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Highly	  intense	  
synchrotron	  X-‐rays	  

•  X-‐ray	  diffrac8on	  
–  phase	  iden8fica8on	  

•  X-‐ray	  microtomography	  
–  3D	  imaging	  

•  radiography	  
–  2D	  imaging	  

•  X-‐ray	  fluorescence	  
–  mapping	  elemental	  

concentra8ons	  

•  X-‐ray	  absorp8on	  spectroscopy	  
–  oxida8on	  state	  and	  co-‐ordina8on	  

environment	  
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SAFE Barriers: 
A systems approach for engineered 
barriers 

WP3 
THCM 

processe
s 

Cardiff 
PhD 

WP1  
Bentonite

/ 
Steel 
Newc 
PhD 

WP2 
Cement/ 
Bentonite 

Oxford 
PhD 

WP4 
Gas flow 

BGS 
 
 

WP5  
Block 

interface
s 

Strath 
PDRA 

WP7 
Magnetic sensors 

 Edinburgh 
PhD 

WP6  
MEMS technology 

Strathclyde 
PDRA 

WP8 
Simulation 

Cardiff PhD, Glasgow, PhD Nottingham 

civil engineering, earth sciences, mathematical modelling, geophysics, wireless 
monitoring 



Radioactive Waste Management Limited Protective marking 

 

Consortium Approach 

•  Mul;-‐disciplinary	  research	  into	  
the	  thermo-‐hydro-‐mechanical-‐
chemical	  evolu;on	  of	  the	  EBS	  
under	  the	  full	  range	  of	  
environmental	  condi;ons	  

•  Taking	  a	  whole	  systems	  
approach	  to	  analysis	  of	  EBS	  	  
–  predic8ve	  understanding	  of	  

the	  THMC	  evolu8on	  
–  effects	  of	  interfaces	  
–  up	  to	  the	  upper-‐bound	  of	  

environmental	  condi8ons	  
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The Consortium 

•  Strathclyde University – Prof R Lunn – PI 
–  Newcastle University – C Davie 
–  Oxford University – N Hankins 
–  Cardiff University – H Thomas 
–  British Geological Survey – J Harrington 
–  Edinburgh University – S Harley 
–  Nottingham University – A Cliffe 
–  Glasgow University – P Grassl 

•  Started Sept 2012 
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Summary 

•  Addressing balance between ‘needs driven’ and ‘curiosity driven’ 
research. 

•  Valuable collaboration with RCUK 

•  Together with NERC RATE programme and ad hoc studies contributes 
to pool of 50 PhDs and 25 PDRAs currently funded by RWM. 
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