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Editorial: 

Dear 

STOWURC & friends, 
this is the latest copy of 
the STOWURC news-
letter and I would like 
to take this opportunity 
to wish you a Merry 
Christmas, Happy 
Holidays and best 
wishes for the New 
Year! 

This issue of the 
newsletter explores the 
issues and 
requirements of 
treating printed circuit 
board manufacturing 
effluent, and a 
consortium focus 
highlighting Invotec’s 
role in the project and 
company profile.   

Additionally we bring 
you ideas for other 
biosorbent materials 
and their uses, and the 
featured UK crab of the 
month: the Hermit 
Crab. 

For additional updates 
and more information 
please visit the project 
website 
www.STOWURC.co.uk 

 

Emma Goosey 

 

Quarter 4 and 5: 

Development of the biosorbent materials has continued at 

Chestech and C-Tech, whilst operations at Invotec have 

been running in parallel with the initial bench top trials 

using effluent straight from the manufacturing process.  

Initial trials have gone well, and both the bench-top 

equipment and biomaterial have shown positive results.  

The fast and efficient uptake of large concentrations of 

metals from solution by crab shell derived products has 

provided extra benefits.  It now seems possible to utilize 

the materials as targeted treatment for peak events 

preventing sources of large metal concentrations from 

contaminating the main effluent, and preventing saturation 

and damage to end-pipe ion exchange resins and filtration 

systems. 

PCB Effluent and 
Crab Shells 

Technology Strategy Board Co-Funded Project #: 101692 
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Other Biosorbents 
Other natural byproducts 
have been demonstrated 
as effective alternatives 
for metal removal (Das et 
al. 2008, Nat. Prod. 
Radiance, vol. 7) (and 
other contaminants such 
as phenolics, synthetic 
dyes & organics) from 
waste streams.  
These include: 
• Coconut copra meal 

(heavy metals (HM)) 
• Egg Shell (Cr) 
• Papaya Wood (HM) 
• Sunflower Stem (Cr) 
• Rice Bran (Pb, Ni) 
• Bengal Gram Husk (Cr) 
• Sugar Beet Pulp (Cu) 
• Black tea leaves (lead) 
• Wheat Shell (Cu) 
• Cork biomass  
• Rice Husk (HM) 
• Spent Coffee Grounds 

(lead, copper, chromium) 
• Arca Shell (similar to crab 

shells) 
• Fish Scales (copper, lead, 

arsenic, chromium) 
• Waste fruit residues 

(Patel, 2012 Rev. Environ. 
Sci. BioTechnol.) 

• Banana Skin (lead, 

copper, zinc, nickel) 
 
With most of these 
biosorbents and with 
chitin the contaminants 
can often be recovered 
and the biosorbent 
regenerated for further 
use.  Additionally, they 
can be composted at the 
end-of-life or used for 
energy recovery, limiting 
the environmental 
impact and landfill 
burden.  

Treatment of PCB 
Manufacturing Effluent 

Millions of printed circuit boards (PCBs) are manufactured in the Far East 
(particularly China and Taiwan) and Europe faces great competition from these 
cheap manufacturing facilities.  However, the UK and EU markets are driven by 
high quality, high reliability PCBS, which are often used for critical applications 
in harsh environments (aerospace, military, health care).  In particular the UK has 
a reputation for manufacturing boards at low volumes but to high standards, 
developing innovative boards and designs to meet buyers needs, and are often 
driving the future of electronics.  Though all companies are supported by fast-
turn around work, which requires boards in extremely short time frames (2 – 3 
weeks).  To remain competitive companies must remain flexible, with the 
availability to vary production speeds.   

The UK major manufacturers produce single sided boards, double sided and 
more often multilayer boards, with embedded electronics and other complicated 
arrangements.  During the manufacturing, effluent is created from numerous 
production stages, and often collected and treated as a single effluent stream.  
This effluent can contain copper,  

The effluent from PCB manufacturers can be used to recover valuable resources 
(copper, zinc, tin, nickel, organic surfactants, photoresist strippers, defoamers, 
flame retardants, heavy metals etc.).  These contaminants are dependent upon 
Company and manufacturing style, volume and board type.  The concentrations 
and presence are also highly variable over time, with constant variability in 
effluent chemical properties (concentration, pH, particulates, organics).  This 
makes the effluent extremely difficult to handle, and can cause major issues, all 
of which can cause additional economic pressures to the manufacturer. 

Two typical treatment processes are ion exchange and flocculation.  For both 
treatments the premise is to deposit out the metals by absorption (either onto 
resins or onto flocculants).  However both the processes have drawbacks: ion 
exchange resins are expensive and can be degraded by organic surfactants (and 
photoresist strippers) and flocculation is slow and can occupy large areas. 

Optimizing treatment processes is a continuing challenge for manufacturers, 
that must be tackled on multiplatform basis.  This includes waste minimization 
efforts from the top down.  Initially prevention of pollutants and waste should be 
targeted – reduce drag out, use of alternative raw materials and replacement of 
hazardous chemicals, improve manufacturing efficiency and productivity, use 
dry-clean-up to prevent wastewater volumes.  Once effluent is created schemes 
looking at recycling water, recovery of materials, and keeping effluent streams 
separate makes reducing them a lot easier.  The STOWURC project aims to tackle 
effluent direct from the source, with targeted application throughout the 
manufacturing facility. 
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Consortium Focus: Inovtec Group 
 

Operating from facilities in the 

UK, Invotec Group is one of 

Europe’s leading manufacturers 

of time critical, advanced 

technology & high reliability 

printed circuit boards. 

The company manufactures a wide range of multilayer, HDI, sequential 

lamination, flex and flex-rigid PCBs using a variety of advanced materials, 

finishes and technologies to meet exacting customer specifications. 

Invotec supplies PCBs to a divers European customer base including; 

military (32%), civil aviation (18%), industrial (12%), space (8%), 

security/encryption (5%), automotive (5%), media (4%), comms/IT (3%), 

energy industry (6%), and medical (2%).  The company produces an array of 

board types to meet their clients' needs and their production facilities are 

capable of creating up to 44 layer boards, with more than one third of their 

customers requiring >14 layers.  Regardless of application, customers rely 

on Invotec to provide a total solution to their business needs. 

Printed Electronics Limited (PEL) are a partner company based in Tamworth, 

who design and manufacture novel boards with techniques such as inkjet 

and direct material deposition.  They are striving to develop novel 

applications, and have been working on a variety of projects including 

embedded electronics (INTELLICO, an InnovateUK supported project).  

Invotec’s product portfolio complies with the requirements RoHS Directive 

and REACH regulations, and the company continues to promote and attain 

a high environmental ethos.  This is one of the reasons why the company 

chose to participate in the STOWURC project. 

The company acts as the industrial partner, at which the STOWRUC biosor-

bent can be tested and demonstrated via the development of a pilot plant. 
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The manufacturing of PCBs is complex, requiring a plethora of manufacturing stages, involving chemical 

stripping, coatings, UV and laser use, and the addition and removal of metals.  Thus, throughout the 

production process, a variety of effluents can be created.  It is these waste streams that the STOWURC 

biosorbent seeks to target.   

Because of the good metal chelating ability of the biosorbent, the material can act as a fast and low cost 

method for effluent treatment, suited to peak events (where individual waste streams can run high with 

metal and organic concentrations), or even direct application to control spillages and one-off-events.  

These applications for the STOWURC biosorbent can provide an economical fast treatment step, whilst also 

acting as a protective stage prior to effluent reaching the more expensive ion-exchange units.   

Currently, Invotec are testing a bench-top unit, similar to the pilot design, on a variety of their waste 

streams.  Results are promising and, as the project enters its second year, the consortium is striving to 

develop the pilot process and demonstrate its wide spread application throughout the manufacturing 

facility.   
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Featured UK 
Crab: 

 
 
 
 

 
Source: Marine Biological 
Association of the UK 
(www.mba.ac.uk) 

Paguroidea 
Commonly known as 
a Hermit crab, this 
species has a soft 
abdomen, which 
requires protecting.  
Therefore these 
crabs utilise empty 
shells and hollow 
debris as a 
protective casing. 
Despite the hermit 
crabs abdomen not 
being hardened, the 
exterior skeleton 
carapace and claws 
still contain chitin.  
This outer layer is 
replaceable and as  
the hermit crab 
grows it leaves its 
shelter and sheds its 
skin.  The crab 
proceeds to eat the 
discarded exoskele-
ton, and uses it as a 
nutritious source of 
calcium and chitin.  
This allows the 
carapace to begin to 
harden, making the 
crab less vulnerable  
allowing the it to go 
off to find a new 
outer shell. 

Upcoming Relevant Events: 

Recycle Now Communications Workshops 2015 

“The WRAP workshops cover a variety of topics from core Recycling 
communications to food waste recycling and communication for re-use.” 
www.wrap.org.uk/node/31335    Register by 7th January 

Bristol  22nd January 2015. 
Birmingham 28th January     London 24th February 
Manchester  11th February    Birmingham 11th March 
 

 

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  

 

Travena: 
Organic products for agriculture, 
industry and gardening.  They 
even have products utilizing the 
anti-fungal properties of chitin & 
chitosan. 
www.travena.co.uk 

 

Upcoming Project Dates: 

Quarter 5 Meeting – month 9 

SEA, March 2015 

Quarter 6 Meeting – month 12 

Kynance, June 2015 

Milestone 4 – month 15 

Integration of optimized materials, 
process conditions completed 

Work Package 5 
Integration trials to continue at 
Invotec, with completion of 
laboratory trials and the 
development of protocols. 

Milestone 5 – month 18 

Pilot plant commissioned and 
installed 

 

Website: 

BiFFiO: 
A European project (FP7) to recover 
energy from waste produced by the 
aquaculture & agriculture industries. 
 
www.biffio.com 

 

http://www.wrap.org.uk/node/31335
http://www.euchis.org/euchis2015.php
http://www.pennotec.com/tag/chitosan
http://www.seafoodsource.com/
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