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High-precision, engineered cement-based radionuclide  
absorbing and retaining system 

WINNER 
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Absorb low level active liquid & PCM nuclear 
waste, before encapsulation. 
 

Developed by Smith Engineering, the B.A.B. is  
manufactured at the absorbent block plant within the 
Maryport facility.  
 
The B.A.B. has been used extensively by Sellafield Ltd 
for 20 years in the liquid barrier lining in the base of 
their low level waste containers (containing PCM waste) 
at the above ground LLW Repository at Drigg, Cumbria.  
The stable long term storage nature of the B.A.B. makes 
it the only suitable product for this task. 
 
The B.A.B. is a high-precision, engineered cement-based  
radionuclide absorbing and retaining system.  An alternative 
name for the B.A.B. is radionuclide getter because the  
material actively sorbs, and subsequently retains, radioactive 
cations within the structure of the B.A.B. by three different 
groups of physico-chemical mechanisms: 
 
1. Wettability, Porosity and Capillarity 
2. Depressed radionuclide solubility and transport due to 

elvevated pH 
3. Cation lattice retention 
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1.  Wettability, Porosity and Capillarity 
 
The key to understanding the performance of the B.A.B. is that 
the Bentonite is extensively shear mixed in the initial  
manufacturing stage of the cement-based block.  This energy 
intensive process is crucial in hydrating and uniformly  
dispersing the Bentonite at the microscopic level within the  
pre-cure slurry.  Curing the B.A.B. requires a special process 
in which the cementitious material is progressively cured as 
the Bentonite is dehydrating.  Too fast a cure results in a block 
with low porosity (less than 40% pore space) which will not 
dry adequately for use.  Too fast a cure will result in a friable, 
weak block unable to support its own weight.  In addition to 
controlling the cure-time, it is essential to regulate the cure-
temperature during the manufacture. 
 
When correctly cured, the B.A.B. has a remarkable porosity, 
typically in the range 68% to 70% of the block volume.  The 
cured B.A.B. material is engineered to be strongly water-
wetting.  The exceptionally high pore volume (>68%) is highly 
interconnected at the microscopic scale.  This combination of 
strong hydrophilic (water-wetting) characteristic and  
interconnected microstructure therefore exerts very high  
capillary pressures on any accessible aqueous media.  In 
simple terms, the B.A.B. sucks up and retains water— and 
dissolved cations— like a sponge.     
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2. Depressed radionuclide solubility and transport 
due to elevated pH 

 
Once the B.A.B. has imbibed (become fully saturated) with an 
aqueous fluid, the cement chemistry rapidly increases the pH 
of the pore fluids to values around pH 12.  This dramatically 
reduces the solubility of all radionuclides (except halides), 
thereby reducing the potential for subsequent transport 
(release) out of the B.A.B. 

 
 
 
 
 
 
 
 
 
 
 
 
 
3.  Cation lattice retention 
 
Radionuclide cations are sorbed and incorporated structurally 
within the molecular lattice of the rehydrated Bentonite  
molecule.  Radionuclide cations are therefore retained within 
the B.A.B. by three independent and synergistic mechanisms 
— high capillary pressure, elevated pore fluid pH (resulting in 
reduced solubility) and one-way cation exchange into the 
Bentonite molecular structure.    
 
To date, Sellafield Ltd has used tens of tons of B.A.B. to sorb 
low level waste for permanent disposal at the UK’s licensed 
nuclear waste repository at Drigg, near Sellafield.  B.A.B. is a 
safe, proven and cost effective system for sorbing and  
retaining radioactive water.  Its inorganic chemistry ensures 
that numerical modelling of radionuclide transport over the 
long-term is not hampered by complex and unknown organic 
decomposition reactions.  Behaviour of B.A.B. is simple, safe 
and predictable.   
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Applications  
 
• Disposal of low level radioactive waste liquids 

• Disposal of plutonium contaminated (PCM) liquid 
waste 

• Spill bunds 

• Long term contaminated liquid storage 
 
 

Specifications  
 
Length:   230 mm 
Width:   170 mm 
Height:   120 mm 
Dry weight:   3.5 kg 
Wet weight:   7.5 kg 
Retained liquid:  3.2 litre minimum 
Delivery:   Palletised packs of 135 blocks each 
 
 

About Smith Engineering 
 
An award-winning design and build company  
developing engineering solutions for 35 years for the civil 
nuclear, offshore and automotive industries – from unmanned 
ground vehicles to hydropower generation, specialist remote 
operated tools to refurbishment of dock gates and the  
development of prototype machines. 
 
In 2009, the company won the Orange Best Use of  
Technology in Business Award North of England & Northern 
Ireland, which recognises the use of technology in building 
resilient, successful enterprises.  
 
 

Further information 
 
Please contact Rodney Smith, Managing Director 
Tel: +44 (0)1900 815831 
Email: r.smith@moonbuggy.com  
 


