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Editorial: 

The STOWURC crab 
shell project is 40% of 
the way through and 
heading towards 
completion of its first 
year. 

The project consortium 
has been hosted at C-
Tech, SEA, Kynance 
Cornish Crab and 
Chestech. 

The meeting in June 
was in Cornwall, 
hosted by Kynance 
Crab, who delighted 
the consortium by 
concluding the 
meeting with a 
delicious seafood 
lunch. Since then, 
many technical 
meetings have been 
held to aid work on the 
upcoming deliverables 
for characterizing and 
defining the optimized 
mechanical & chemical 
treatment procedures 
to create the crab shell 
biosorbent, & 
optimized material for 
metal absorption. 

These steps should 
provide a pathway for 
the STOWURC project 
to progress onto the 
design and production 
of the pilot plant rig. 

 

Quarter 2 and 3: 

Over the past few months development of the crab 

biosorbent materials has continued, and material 

optimisation for metal recovery from PCB effluent is 

underway.  Completion of validation trials by C-Tech and 

Chestech has led to the development of defined 

pretreatment procedures, and deacetylation procedures. 

Currently, both C-Tech and Chestech are working towards 

the comparison of crab-shell derived biosorbent properties 

to those of commercially available ion exchange resins used 

by the PCB industry.  Comparative results are positive for 

the biosorbent and indicate a pathway for pilot material 

design and application to meet industry needs, whilst 

utilizing a cheaper, environmentally benign material, and 

adding value to a waste material. 

 

 

 

 

 

 

 

 

Technology Strategy Board Co-Funded Project #: 101692 

 

  

 

 

 

 

 

 

 

 

 

 

Crab Shell 
Biosorbent 

this issue    
Biosorbent Optimisation  P.2 

Consortium Focus  P.3   

Dates for the Diary  P.5 

 

  



 

2 

  

 Other Uses for 
Crab Shell 

The research community 
has, and continues to 
develop various 
applications for crab shell 
biomaterials.  The chitin 
and chitosan polymers 
found in crab shells (and 
other shellfish) provide 
multiple benefits which 
researchers are trying to 
harness. 
The beneficial properties 
provided by the natural 
polymer are: non-toxic, 
biodegradable, anti-
microbial, solubility, and 
many more. 
It is these properties that 
have lead to the research 
and development of uses 
such as: drug delivery, 
emergency coagulation 
bandages for humans and 
animals, anti-fungal 
treatments for crops, 
nanofiltration, effluent 
treatment, antibacterial 
coatings, weight loss 
assistance, cholesterol 
treatment, and much 
more. 
Currently the largest use 
of crab shell polymers is 
for the production of 
glucosamine (an amino 
sugar).  This material is 
used in human dietary 
supplements for 
suggested support and 
maintenance of healthy 
joints. 

Crab Shell and Chitosan 
The large available resource of waste crab shell and other shell fish globally has 
sparked an extensive interest in the utilization of the waste product and the 
topic has been widely researched over the past couple of decades.  The material 
is cheap, universally available and environmentally friendly (biodegradable, 
nutrient rich, non-toxic).  A variety of compounds can be manufactured from the 
shells, particular examples are the polymers: chitin, chitosan and glucosamine.  
With the main use of crab shells currently being for the production of 
glucosamine (made in China), they are also often used as agricultural fertilizer to 
divert them from landfill. 

Chitosan and chitin are not currently commercially synthesizable and must be 
produced from natural sources (crustacea exoskeletons and fungal cell walls).  
Production of chitosan from this waste stream has been demonstrated to be 
achievable through both chemical and biological procedures. However the 
manufacturing has previously been constrained by costs, with cheaper alternate 
synthesized polymers dominating the market. 

The availability of the primary material in the UK has been limited by costs 
occurring from UK and EU food by-product sanitization and transportation 
regulations.  However, UK crab shell resources are large enough to provide 
sufficient volumes for metal recovery from PCB and other effluents within the 
UK. With the adoption of new EU waste regulations, rising costs of landfill and 
greater government demand for a circular economy, the utilization of crab shells 
for chitosan production is becoming more economically viable.  Financially the 
production of chitosan is a value added product of crab shells, with a return for 
UK producers, provided that the end user is already identified. 

Previously proposed uses for chitosan are extremely broad, ranging from 
technical medical applications, fibres and materials, to cruder applications such 
as coagulants for brewery effluents.  Though this plethora of chitosan uses has 
been demonstrated to work, many applications have not progressed past lab-
scale testing and application. 

Extraction of chitin, and the further deacetylation to produce chitosan have been 
tested and developed by a range of laboratories for a variety of crab species.  
Common steps include demineralization, deproteination, and deacetylation 
using both acidic and alkaline treatments.  The chemicals required for each of 
these steps are relatively environmentally benign. 

Chitosan is extremely good at adsorbing metals from solutions; something that 
has been widely proven.  This then leads on to the regeneration of chitosan and 
extraction of the heavy metals the two properties which make the biomaterial a 
more favourable product.  However, these aspects of the industrial process 
require further development and research, which this project is addressing in 
order to successfully utilise the full properties of the biosorbent. 
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Consortium Focus: 
 

David Kessell has been a fisherman 

since 1974 buying his first boat when 

he was 21. In 2004 he down-sized and commissioned Toms Boat Builders to build 

MFV Sterennyk FH 728, a 10 m wooden netter/potter which supplies Kynance 

Cornish Crab with all the crab they catch.  Sterennyk is moored at Helford River 

and fishes for monkfish, cod, hake, turbot, pollack, ling, brill and other white fish 

in the waters surrounding The Lizard peninsula.  Sterennyk lands all its fish to Fal 

Fish, a selling company who supply several of the major supermarkets. 

Kynance Cornish Crab started in 1994 as a small cottage industry in the kitchen of 

the family home.  In 2004 it applied for an FIFG objective one grant to enable the 

move from the domestic kitchen into a converted barn and expanded the crab 

processing business. 

Kynance Cornish Crab moved into the new premises on the 30th of August 2005.  

As well as the owners working full time, the company took on one full time 

employee and, during the busy summer months, also employs two part time 

workers. 

The business has grown rapidly and sends crabs by courier to all parts of the 

United Kingdom, as well as supplying many local hotels and cafes in a 10 mile 

radius of The Lizard.  Kynance also supplies a leading chain of seafood restaurants 

in London and a wholesale fish merchant that services some top hotels in The 

Cotswolds/Worcestershire and Welsh borders.  
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As the business has expanded Kynance have been able to support the 

local small, under 10m, fleet of crabbers and netters by buying 

sustainable shellfish from them and offering a better price for their 

catch then they had been receiving from some of the larger crab 

purchasing companies, so in turn helping their profit margins and 

keeping the money generated in the local economy. 

At present Kynance feels it has reached the optimum capacity for this 

size of unit and that if we were to expand it would have to source 

bigger premises and more employees. Kynance is concerned that this 

might be at the expense of the quality of its products. It has always 

been a major selling point that the crab meat is of a very high quality 

and freshness. 

Cancer Pelgarus, or brown crab, is the main species of crab processed. 

They vary according to their sex as to when they are at their best to 

pick; the Cock crabs (male) are full of meat from January to June and 

the Hen crabs (female) are full of meat from July to December.  

Kynance processes about eleven tonnes of crabs per annum, producing 

four tonnes of waste shells.  The average crab back shell weighs 100-

125 g when cleaned and dried out.  Brown crab is seen as a very 

sustainable stock but, with the emergence of large super crabbers that 

catch crabs 24/7 when they are out at sea there are questions whether 

the stocks will be  maintained at current levels and whether the EU will 

bring quotas in on crab catches in the next decade. 

The main difficulty found in the fishing industry and processing sector 

(apart from the weather) is the low price paid by the fish buyers 

/merchants for the fish.  The high price of diesel has also affected the 

fishing fleet and in some ways has regulated the amount of days some 

boats have gone out to fish, as the overheads are higher than the cost 

of the fish they catch and sell.  The fishing industry, boats and 

producers are very highly regulated and much paper work is required.  

Unfortunately, the time limit for completing the paper work is a real 

challenge for small independent companies.  

 

Bernadette’s 
Favourite Crab 

Recipes 

My favourite ways to eat 

crab are fresh out of the 

shell with salt, pepper and 

vinegar and fresh bread in 

a large sandwich or made 

into crab cakes (see thai 

recipe below). 

Melt butter (15 g), add flour 
(15 g), continuously stir and 
heat for 2 min.  Remove from 
heat and add milk (125 mL) 
drop by drop.  Apply heat for 

2-3 min – mixture will 
thicken. 

Remove from heat, add 
crabmeat (340 g), coriander 
& ginger (1 tbs each), lemon 
grass, 1 green chilli, salt & 

pepper to taste. Add 
breadcrumbs (30 g). Mix and 

leave to cool.  

Flour hands & form mixture 
into 10 cakes, dip each cake 
in a beaten egg and coat in 

breadcrumbs (85 g). 

Heat oil in pan, and lightly 
cook for 3-5 min on each side.   

Enjoy! 
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Featured UK 
Crab: 

 
Source www.andycrowley.info 

Pilumnus 
Hirtellus 

Commonly known as  
Bristly Crab or hairy 
crab it is found in 
UK intertidal waters.  
Compared to the 
common brown 
crab, fished for its 
flesh, this crab is 
only 2-3 cm in 
diameter. 
The Bristly crab is 
usually reddish 
brown and has hair 
-like structures 
(setae) over its body.  
The setae are 
comprised of chitin 
and used for 
mechano- & chemo-
sensory functions. 
Like many crabs, the 
Bristly crab has 8 
legs, but often its 
two claws are 
different sizes.   
This crab is also part 
of the circular 
economy as its diet 
consists of decaying 
and rotting sea 
creatures.  
Source: 
Britishseafishing.co.uk 

Upcoming Relevant Events: 

Collaborative Research Project Dissemination Conference 

A one day free conference highlighting developments and novel 
applications in the surface engineering, metal finishing, and electronics 
manufacturing industries (including highlights from STOWURC).  Register 
for free (limited space) at www.sea.org.uk/events  9th October 2014. 
 

13th International Conference on chitin and chitosan 

Industry uses and applications for chitin and chitosan. Munster, Germany -   

http://www.euchis.org/euchis2015.php  Aug 30th – Sept 2nd 2015  

 

 

Pennotec:   
A Welsh based company adding 
value to waste; with expertise in 
biological uses for chitin and 
chitosan (medicinal, anti-fungal 
etc). 
http://www.pennotec.com/tag/chitosan 

 

Upcoming Project Dates: 

Quarter 3 Meeting – month 9 

Invotec, September 19th 2014 

Quarter 3 Meeting – month 12 

Chestech, December 4th 2014 

Milestone 2 – month 9 

Methods for converting crab shell 
waste to optimized materials for 
effluent treatment and metal 
recovery defined 

 
Milestone 3 – month 12 

Laboratory scale process 
condition optimisation completed 

Milestone 4 – month 15 

Integration of optimized materials, 
process conditions completed 

 

Websites: 

European Chitin Society:   
A European organization for the 
promotion of research and 
applications for chitin, chitosan and 
derivatives. 
 
http://www.euchis.org 
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