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IBERS 
Institute of Biological, Environmental and Rural Sciences 



IBERS – staff 

Plant breeders 
Agronomists 

Molecular geneticists 
Biochemists 
Physiologists 

Rumen/silage expertise 
Enzymes/microbiologists 

Other sources 



Phenomics Centre 



Platform for non-destructive dynamic 
imaging of plant growth & development 

Controlled environment 
conveyor based system 

radio-tagged plants  

state-of-the art 
imaging stations: 
• visible 

• near IR 

• Thermal IR 

• fluorescence 

• laser scan 3-d 

• both canopy and 
root imaging 

• DNA sequencing 
for rapid 
phenotypic 
associations  



 
BEACON and what it will do 

• Welsh European Funding Office (WEFO) funded 
initiative with a value of £20m 

• Partnership between Aberystwyth, Swansea and 
Bangor Universities to develop biorefining R&D 
expertise in Wales 

• Enable academic and a wide range of industrial 
partners to develop and demonstrate scale-up 
processes for economically viable industrial 
applications 

 



WEFO Metricated Objectives 

Enterprise has to be in Wales 

(or have a registered office)  
If leading to inward investment then 

outside companies can also be counted 

Outputs 

• 202 enterprise assists  

• 25 R & D collaborations 

  Results 
• 67 Jobs Created 
• 3 Enterprises Created  
• Profit Benefit £1,680,000 
• Investment Induced £3,360,000 
• 7 Products, process or services registered 
• 16 New/improved products, processes or 

services launched 



BEACON 

Facilities and equipment for 
development of biorefining expertise 

and process scale-up 



Biomass treatment and fermentation 
pilot facility lay-out 

Primary 
Processing 

area 

Secondary 
processing  

Lab 

18 metres 

14 metres 

12 metres 



Primary Processing Area 

Dry processing: 
Pellet mill 

Integrated wet processing line 

Large 

hammer 

mill 

10” screw 

press 







Secondary processing Lab   
Fermentation and pre-treatment 

Steam 
explosion rig 

2 x CEPA Z41 
centrifuges 

2 x 70 litre SIP 
 fermenters 

30 litre SIP 
 fermenter 



Steam explosion rig by Cambi 

High pressure 

boiler (to 35 

bar) 

Collection 

point 

Flash tank 

30 L 

reaction 

vessel 

Pre-treated biomass  

from the flash tank 

SE is common scalable 

pretreatment for lignocellulosic 

biomass. Above material will 

liquefy in under 1 hour with 

standard cellulosic enzymes. 



Sharples P600 decanter 
centrifuge (1000 l/hr) 

Dual duty (50/500 litre/hr) 
pasteuriser 

100 litre  
reaction tank UF/MF filtration skid NF/RO filtration skid 



Biochar Facility 

Oven 
(500kg 

capacity) 

Hot gas 

recirculation 

Pre-heater 

Condenser for 

pyrolysis oils 





Climate-KIC 

 





Samples from university of Stirling 
 

• aquatic plant material 

• composted Elodea, pondweed (Lemna sp) and Water Lily  



Enzymatic hydrolysis 



Hydrolysis results 



 



Dry samples Sample ID Mass (g) %C %N 

Water Lily 1 31 0.1006 42.13 3.975 

Water Lily 2 (NaOH) 32 0.0988 34.41 2.6203 

Green 1 33 0.0961 39.91 2.3742 

Green 2 (NaOH) 34 0.0892 35.67 0.91706 

Sludge 1 35 0.0957 26.84 3.6663 

Sludge 2 (NaOH) 36 0.09 16.26 0.95165 

Wet samples Sample ID Mass (g) %C %N 

Green Fresh 1 37 0.2367 2.115 0.17489 

Green Fresh 2 38 0.24 2.091 0.17537 

Green Fresh 3 39 0.2047 2.171 0.19118 

Water Lily Fresh 1 40 0.2378 4.121 0.33406 

Water Lily Fresh 2 41 0.2511 4.56 0.35738 

Water Lily Fresh 3 42 0.2199 3.911 0.33194 

Liquid Sludge 1 43 0.2406 2.971 0.27358 

Liquid Sludge 2 44 0.2404 2.798 0.28151 

Liquid Sludge 3 45 0.2634 3.079 0.28861 

All samples measured using a C/N elemental analyser 

At Bangor 



        After ashing     

As received Sample ID Vial wt (g) Fresh wt sample (g) Vial + sample (g) ashed sample wt (g) mg / l P 

Green 1 1 13.5564 0.1999 13.5837 0.1726 11.44494 

Green 2 2 13.446 0.202 13.4982 0.1498 12.99388 

Water Lily 1 3 13.6023 0.1994 13.6249 0.1768 8.519168 

Water Lily 2 4 13.4388 0.209 13.5354 0.1124 4.991028 

Sludge 1 5 13.4354 0.1953 13.513 0.1177 16.00571 

Sludge 2 6 13.6957 0.1535 13.7865 0.0627 19.70595 

        After ashing     

Liquid  Sample ID Vial wt (g) Fresh wt sample (g) Vial + sample (g) ashed sample wt (g) mg / l P 

Green 7 13.4447 6.8777 13.5662 6.7562 35.53956 

Water Lily 8 13.4572 8.5389 13.7665 8.2296 48.36134 

Sludge 9 13.4291 6.8319 13.6735 6.5875 74.00489 

0.2 g of sample (as received) was ashed at 450oC for 16 hours 

or 

6.5-9 g of liquid sampe was ashed at 450oC for 16 hours. 

1 ml of 20% HCl was then added to the ashed sample, and 9 ml of H2O added. 

Concentration in column G is the final concentration of total P (after analyser dilution has been taken account of) 



 

Thank you 


