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Over the past 24 months the STOWURC project has taken crab shells 

destined for landfill, treated them, and produced a material capable 

of capturing metals from industrial waste streams. 

The sustainable approach of this project provides valorisation to a 

waste product (crab shells), and supports an environmentally 

friendly approach to waste treatment, by capturing metals in effluent 

and recovering them for reuse. 

Benefits from this approach are not only environmental, but also 

economic (compared to some ion exchange resins typically used to 

treat metal-bearing wastes).  These benefits include: 

+ Methane reduction from landfill. 

+ Biodegradable product even after use. 

+ Valorisation of waste—benefitting 

fishing company (crab shell sales & 

avoidance of landfill tax). 

+ Quick to adsorb metal. 

+ Can be used as a spill kit absorbent. 

+ Cheap to use - suitable for peak and 

acute events. 

+ Can absorb other metals & organics. 
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Pilot Unit In Operation at 

Amphenol-Invotec 
The final stage of the STOWURC project was the implementation of the pilot 

unit on site to demonstrate the capabilities of the developed biomaterial. 

Amphenol-Invotec (formally Invotec) is the UK’s largest printed circuit board 

(PCB) manufacturer.  They produce PCBs for customers across Europe’s mili-

tary, aviation, space, security, automotive, media, energy, and medical indus-

tries.  Their manufacturing lines produce multi-layer boards and, within the 

process, copper is plated and etched from the boards.  Therefore, the com-

pany produces an effluent with a high Cu content.  The copper concentrations 

in this effluent must be reduced to <5 ppm in order to be released from site.  

Ongoing utilisation of the STOWURC innovation has demonstrated the utility 

of the bioabsorbent. 

Installed at Amphenol-Invotec is a unit capable of holding 100 kg of biomate-

rial (pictured bottom left).  This unit receives effluent at a flow rate of ap-

proximately 1500 cm3/minute, direct from their storage tanks (3rd picture on 

left).  So far, it has been reducing Cu concentrations by 60-90% (depending 

upon inflow concentration).  Through a process of online monitoring the unit 

can be controlled to consistently deliver <5 ppm outflow, by varying the flow 

rate of the incoming effluent.  A greater residency time in the pilot plant unit 

provides lower concentration outflows. 

It has been demonstrated that the biomaterial is capable of treating direct ef-

fluent from Amphenol-Invotec’s copper rinse lines (filtered but not pH ad-

justed), and reducing Cu concentrations to below the permitted threshold (5 

ppm).  The biomaterial can handle varying pH ranges and concentrations, in-

dicating its resilience to general manufacturing effluent variabil-

ity.  Once the biomaterial is saturated, it will be treated to reclaim 

the copper, which can be placed back on the market. 

Additional to the use in large effluent treatment systems, the 

consortium have also demonstrated the feasibility of utilising the 

material for spill kits/ static drag-out bags, to treat spills and lo-

calised effluent issues (bottom middle & right).  The potential ap-

plications for this biomaterial go well beyond copper recovery, 

and can be used for a variety of metal bearing effluents. 
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Over the past 5 years, the entire UK seafood industry has seen a 3-5% growth 
in the economic value. 
Shell waste derived from crabs amounts to 7,000 tonnes alone, and the total 
crustacea waste equates to ca. 20,000 tonnes.   It can currently cost companies 
anywhere between £60 - £200 per tonne for disposal. 

LEGISLATION DRIVING CHANGE  

Legislative change in the EU for animal by-product handling and discarding has re-
sulted in additional costs being incurred by fishing companies trying to discard their 
waste.  Despite this waste material being biodegradable, and traditionally depos-
ited at sea, a move to clean the coastal waters of  Europe and to limit spread of 
disease, returning the waste to sea is no longer feasible.   
Considering the size of the UK fishing industry, there is a relatively large amount of 
waste generated, and a large number of small fishing companies affected. 
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SCALABILITY of the biomaterials in the past has been limited by 
costs. Crab shells were cheaply disposed of at sea.  It is now be-
coming economically feasible  to look for alternative uses, rather 
than paying for disposal. 

DEMONSTRABLE application of crab shell bio-absorbents operat-

ing in manufacturing locations for treatment of end-of-pipe effluent, 

targeted contaminated streams and emergency spills.  

ENVIRONMENTAL benefits arising from the repurposing of this 
waste include: reduction of methane production in landfill (a major 
GHG) or CO2 from incineration techniques, elimination of copper 
from industrial waters. 

The biodegradability of the natural poly-
mer in crab shells makes them popular for 
drug delivery, weight loss tablets and 
other applications. 

Crab shells and chitin have natural anti-
fungal properties and crab shells are often 
distributed on agricultural land, and com-
bined with soil fertilisers. The chitosan pow-
der is also coated on fruits to preserve them. 

Chitin is a long chained polymer, similar to 
many artificial polymers.  These polymers 
can be used to replace artificial ones in the 
formation of plastic films. 
 

Biomaterials from crab shell have very 
good absorption  properties.  They are ca-
pable of retaining metals, organic chemi-
cals, dyes and many other chemicals. 
 

BIOMATERIAL (CRAB SHELL) APPLICATIONS  
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Use of the biomaterial in industrial applications, such as a printed circuit board 
(PCB) site, can provide numerous effluent treatment benefits, reducing waste vol-
umes and recovering as many resources as possible. 

For a typical PCB site, effluent streams can contain: copper, as well as small 
amounts of metals from other plating solutions such as nickel, tin, cadmium, gold, 
silver, and platinum.  Additionally, some waste water may contain organic chemi-
cals such as EDTA. 

By reducing these concentrations with natural biomaterials, individual companies 
can save money, quickly reduce concentrations, and help reduce water consump-
tion. 

The metals captured can be recovered at a high grade and reused for other 
applications and uses. 

PRINTED CIRCUIT BOARD WASTE TREATMENT  



MARKET OPPORTUNITIES  

Market opportunities beyond the PCB industry include any manufacturing that 
produces metallic and organic effluents or particulates.  Additionally, the natural 
polymer can be used in the food industry as effluent coagulants and flocculants.  
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SUSTAINABILITY  

At present, large amounts of shellfish by-products are being disposed of.  In the 
UK, this includes crab shells, but globally there are also large volumes of crab, 
lobster, prawn and shrimp shell by-product waste.   Therefore, there are poten-
tial markets all around the world to produce the biomaterials.  This  process and 
application could therefore be used to alleviate waste volumes generated from 
the seafood industry.  The biomaterial can be tailored for individual industrial 
applications based upon local industries and local resources. 

PROJECT SUMMARY  



AGAS Electronic Materials 

Electronic Material Suppliers 

A distributor, supplying specialist chemicals 

& processes to the semiconductor, PCB, elec-

tronic/ industrial metal finishing, photo-

voltaic and advanced 

packaging sectors.  

www.agasem.com 

Env-Aqua Solutions Ltd 

Effluent Treatment Installations and 

Technology Consultants 

A UK-based company operating for over a 

decade installing, designing, and consulting 

on novel effluent treatment systems both in 

the UK and abroad. 

 

Kynance Cornish Crab 

Crab Fishing Company 

A family run business from Cornwall, supply-

ing fresh crabs and crab meat to UK restau-

rants and hoteliers. 

@KynanceCrab 

  

Amphenol-Invotec Group 

UK PCB Manufacturer 

European player in the production of com-

plex PCBs, which positions it as an extension 

to its customers' engineering, design, manu-

facturing and logistics 

operations.  

www.amphenol-inovtec.com 

C-Tech Innovation Ltd 

Integrated New Product Development 

C-Tech Innovation has a broad base of tech-

nical expertise to support a range of research 

and development 

activities. 

www.ctechinnovation.com 

Institute of Circuit Technology 

Industry Association 

The ICT provides technology based training 

and seminars to the UK's PCB technologists 

and engineers, facilitates im-

provements in standards, and 

keeps members up to speed with 

developments in the industry. 

www.instct.org 

Surface Engineering Association 

Trade Association 

The SEA acts as a voice that represents mem-

bers in areas surrounding legislation and 

government that affect the 

ability to produce and com-

pete successfully.  

www.sea.org.uk 
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