Proesa® technology: the industrial solution for cellulosic ethanol projects.
The world’s first commercial-scale cellulosic ethanol plant, in Crescentino Italy, is planned to start production by the end of 2012. The M&G Proesa® process allows it to deliver superior economics in converting non-food biomass to sugars for the production of bio-ethanol or bio-chemicals. Proesa® technology opens the doors to the Green revolutions and M&G Group and Beta Renewables in particular are proud to be driving this change.
Mankind is still strongly dependent on fossil fuels. As developing economies continue to grow, concerns are increasing about climate change and the potential economic and political impact of peak oil. To address these issues and reduce its dependency on fossil fuels, the EU has adopted measures to encourage the production and use of renewable resources for next generation bio-fuels. M&G thinks that the development of the biofuels industry is a strategic goal and a real opportunity for the technological development in the Italian territory and worldwide, providing a real solution to GHG reduction. 
In this scenario, M&G since 2007 has invested over 200M$ in research and development of a sustainable, scalable and simplified technology for the transformation of virtually any kind of lignocellulosic feedstock into low-cost, fermentable sugars for the production of second generation bioethanol or biochemicals. This technology today goes under the name of Proesa® and it’s now technology excellence to convert biomass into sugars.
M&G Proesa® process, based on four main steps i.e. pre-treatment, hydrolysis, fermentation and distillation utilizing proprietary process and component design, novel enzymes cocktail and high efficiency fermenting microorganisms, has been demonstrated on a continuous, 1 T/day pilot plant since June 2009, and is now being brought to full scale thanks to the construction of a 40,000 ton/y industrial facility in Crescentino that will be operational in 2012.
With the realization of this industrial plant, M&G will achieve a first milestone in its ambition revolutionize the fuel and chemical sectors with green chemistry. This facility will be the largest in the world and will be used 180,000 tons of biomass, will generate 15MW of “green power” from lignin to the grid and the bioethanol will be sold to a major oil company. 

The main feedstock chosen for lignocellulosic ethanol production are Giant reed (Arundo donax), and wheat straw. These biomass are generally characterised by high productivity and low input. The whole feedstock supply chains, including sowing/planting, harvest mechanisation, as well as storage and logistics solutions have been demonstrated in the local area. 

The second generation 40,000 ton/y bioethanol plant has established the following overall project goals:

· Demonstration at industrial scale of a new proprietary pretreatment technology (unique process producing high quality low cost sugars from lignocellulosic biomass) that is thought to by-pass the inhibitor formation drawback and guarantee biomass flexibility conversion
· Feedstock flexibility that allow a broader range of biomass in order to reduce competition
· High efficiency in viscosity reduction and enzymatic hydrolysis with unique patented process design 

· Incorporation of innovative hydrolysis and fermentation steps (simultaneous co-fermentation of C5 and C6 sugars in a SSF set up) 

· Incorporate all component designs into an integrated and techno-economic sustainable process package

· Prove the economic viability of the process design

· Ensure that environmental, safety, health and security requirements are fully incorporated and properly implemented into the project’s design and execution.

· Production of the co-product Lignin free from sulfur, clorine and ammonia that can constitute an unique base for producing chemical from biomass in addition to energy 

· Competitive and attractive economics without subsidies: lower capital due to less handling of biomass, simplified flows and no special equipment;

· Cost-effective at modest scale; short supply chains 
· Low operative costs: possibility to produce cost competitive bioethanol in almost any geographical area (conversion of renewable biomass into liquid transportation fuel at a cost competitive with petroleum); Cash cost of fermentable sugars at ~10 ¢/lb; Cash cost of ethanol of <$ 1.50/USG ($ 0.40/L)
In accordance with recent EU directives on CO2 and other greenhouse gases sequestration capacity, product from M&G Plant will exceed 70% sequestration capacity.
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