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POC2015001 
Proposal Title: 

Redesigning hydrolysis reactors for the development of high power density advanced 
anaerobic digestion enabling containerised electricity production from agricultural 
residues. 

Proposal Summary: 

The rate limiting step of Anaerobic Digestion (AD) of cellulose feedstocks is accepted to 
be the bacterial hydroylsis of cellulose (Mumme, 2010).  These bacteria form a 
predominant part of the cow microflora.  Their activity in terms of hydrolysing cellulose 
in the cow’s first fore-‐stomach, the rumen, is 10-‐30 times quicker than man-‐made 
AD plant.  Oxford University is working to develop a high power density Advanced 
Anaerobic Digester, mimicking the mechanisms used by cows. 

On-going theoretical studies have led to our improved understanding of the underlying 
mechanism by which bacteria, growing as biofilms hydrolyse cellulose, and that 
conventional AD technologies are far removed from the way a cow operates.  Initial 
work encourages us to believe that there are several pathways to achieving this High 
Power Density Advanced Anaerobic Digestion (AAD). 

A laboratory scale reactor, based on the operation of a cow’s rumen has been built and 
will be used to test these pathways.  This reactor represents the first stage in a two 
stage digester, and is predominantly concerned with improving the rate of hydrolysis of 
cellulose.  The solid fraction of the biomass is retained in the reactor, whilst the 
interstitial liquid is recirculated.  There is no agitation or stirring.  Bulk mass and heat 
transfer are via the recirculation of the liquid.  This is much more reflective of how a 
rumen works.  We hope to demonstrate an increase in the mass of feedstock 
hydrolysed per unit volume of reactor compared to traditional continuous stirred tank 
reactors (CSTR). 

Applicant: 
 
Professor Ian Thompson – University of Oxford 
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POC2015003 
Proposal Title: 

Recovery and purification fatty acids and nutrients from anaerobic digester fluids using 
integrated membrane freeze-thaw (MFT) processes 

Proposal Summary: 
This project will investigate the utility of a low energy, integrated membrane freeze 
thaw process (MFT) for the recovery of fatty acids and nutrients (N and P) as salt 
crystals or concentrated fluids. The MFT process is a hybrid process that combines the 
ability of a RO membrane process to separate water from dilute salt solutions while 
freeze concentration overcomes the membrane limitations posed by high osmotic 
pressures for the concentrated solutions. Thus together the low energy process 
produces clean water and series of fractionated concentrates. It has few chemical 
inputs where separation principles are physically based. Preliminary calculations 
suggest that this process will only require 15% of the energy produced by CHP of 
digester gases to power the process. 
 
Using fluids from AD systems, the consortium will investigate the 
concentration/crystallisation process and its potential problems. There are also 
potential benefits for the MFT process integrated into large scale AD CHP systems and 
these will be investigated and the costs of the process evaluated. Finally, the quality 
and value products derived from the fractionation process will be assessed as chemicals 
or as growth media components. If successful, the study will also open the way for the 
potential enhancement of digester kinetics by in-situ product recovery and further 
process integration and optimisation. 
 
 
Applicant:  
  
Dr Robert Lovitt – Swansea University 
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POC2015008 
Proposal Title: 

Microbial Enhancement of Phyto Active Compound in Digestate 

Proposal Summary: 
 
The aim of the project will be to improve the quality of anaerobic digestion residues so 
that the growth rate of crops and plants grown on digestates will be increased. This will 
be achieved by investigating the ability of naturally occurring microorganisms to 
produce plant growth promoting factors (i.e. plant hormones such as auxins) in the 
digestate. The improved degradation of plant material in the anaerobic digestion 
process also may also release plant growth promoting compounds (i.e. humic 
acids/soluble lignins) and the mechanisms to increase the amount of these compounds 
will also be investigated. The development of the presence of plant disease biocontrol 
agents in digestates will also be researched. The results from this will lead to an 
improved product which promotes the enhanced productivity of crops, leading to 
greater food security and expanded markets of digestate for the UK anaerobic digestion 
industry. 
 
 
Applicant: 
Professor Richard Dinsdale – University of South Wales 
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