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Presentation outlinePresentation outline

�� IntroductionIntroduction

�� Biofuels: 1Biofuels: 1stst and 2and 2ndnd generationsgenerations

�� Chemicals from biomass and biorefineriesChemicals from biomass and biorefineries

�� Evaluation aspects Evaluation aspects 

�� Decision support toolsDecision support tools

�� ICSICS--UNIDO programme on biofuelsUNIDO programme on biofuels



Regional Workshop on Promoting Sustainable Biofuels Production and Use in Central and Eastern Europe 
Dubrovnik, Croatia 12-13 November 2007

International Centre for Science and High Technology, United Nations Industrial Development Organization

�� Fossil resource depletionFossil resource depletion

�� Kyoto Protocol (reduction of COKyoto Protocol (reduction of CO22 emissions)emissions)

�� Key to sustainable industry: valorization of waste and Key to sustainable industry: valorization of waste and 
byproducts, Green Chemistry based approachesbyproducts, Green Chemistry based approaches

�� Integrated development of both agriculture and industry Integrated development of both agriculture and industry 

�� Improvement of social economic conditionsImprovement of social economic conditions

DriversDrivers
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Biofuel value chain and UNIDO radius of attentionBiofuel value chain and UNIDO radius of attention
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First generation biofuelsFirst generation biofuels
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TechnologyFeedstocksChemical compositionGeneric name
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Biomass to added value chemicals: emerging chemistryBiomass to added value chemicals: emerging chemistry
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Biofuel production technology evaluation:Biofuel production technology evaluation:

economic aspects vs. environmental aspectseconomic aspects vs. environmental aspects

Source: IEE Leipzig, 2007
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Biofuel production technology evaluation: Biofuel production technology evaluation: 
technical aspects, 2technical aspects, 2ndnd generationgeneration

Source: IEE Leipzig, 2007a
regarding system complexity (+ less promising….++++ very promising)

b 
related to biomass feedstock
c suitability for current distribution and use (+ less promising….++++ very promising)
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�� Lack of capacity (R&D, industry, infrastructure, Lack of capacity (R&D, industry, infrastructure, 
human resources)human resources)

�� Lack of integrated approach in scenarios planning Lack of integrated approach in scenarios planning 
for technology adaptation (availability of resources, for technology adaptation (availability of resources, 
infrastructure, infrastructure, technology choicetechnology choice, sustainability, , sustainability, 
market, policy, market, policy, ……))

�� ……

Problems related to technology transfer to Problems related to technology transfer to 

developing countriesdeveloping countries
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Decision Support Tools (DST)Decision Support Tools (DST)

DST developed in ICS-UNIDO:

� DARTS (Decision Aid for Remediation Technology Selection)

� DAWTS (Decision Aid for Water Treatment Technology Selection)

� SPORE (Spent Oil Regeneration Technology Selection)

� ALT-POP (Alternative Technologies for POP Destruction)

� MSW (Municipal Solid Waste Management)

� BioAS (Biofuel Assessment and Selection)

The DST are designed for local decision-makers, authorities, and academic 
stakeholders involved in technology transfer activities and are aimed to

•• help decisionhelp decision--makers in assessment and adoption the most makers in assessment and adoption the most 

environmentally friendly, efficient, and economical approachesenvironmentally friendly, efficient, and economical approaches

•• create awareness towards environmental and sustainability issuescreate awareness towards environmental and sustainability issues

•• optimize the existing practicesoptimize the existing practices
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BioAsBioAs: DST for biofuel assessment and selection: DST for biofuel assessment and selection

� Developed in the framework of the AFTUR project (in cooperation of ICS-UNIDO with 
the Mihailo Pupin Institute, Belgrade, Serbia)

� Focuses on
liquid biofuels:

– Vegetable oils (rapeseed)
– Esters (Rapeseed Methyl Ester – RME)
– Flash pyrolysis oils

gaseous biofuels:
– Gasification from wood
– Waste methanation
– Slow pyrolysis (EDITTh process)

� Criteria for assessment (49 criteria total):
- Technological criteria (energy content, non renewable energy consumed, 
availability, carbon residue, sulfur content, viscosity, density)

- Environmental criteria (CO2 , CO, NOx, SO2, etc.)
- Financial criteria (static, dynamic, risk) 
- Socio-economic criteria (source: FIDES software)
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BioASBioAS prototypeprototype

Software: 
Multi-Criteria Analysis 
(PROMETHEE II and 
ELECTRE III algorithms), 
Internet/Intranet 
application, Java 2 
Platform, Enterprise 
Edition (Eclipse 2.3, SUN 
JRE 1.4.0)
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DST for assessment of sustainability of buofuel DST for assessment of sustainability of buofuel 

production scenarios: a basic conceptproduction scenarios: a basic concept

Choice :

Technology or 
sequence of 
processes

Inflow 
(feedstock)

Outflow 1
(material)

Inputs 
(material, E)

Outputs 
(env. impact)

Outflow 2
(cost, E)

� Inflows (feedstock amount, type/quality, treatment 

and scale choice)

� Outflows (product amount, quality)

� Connecting flows (intermediate amount, 

properties)

� Additional Outflows (cost and energy)

� Horizontal inputs/outputs:

- Consumables (amounts and type

of chemicals, fuel/energy)

- Impacts (environmental impact 

indicators connected with 

consumable/energy production 

and process operation)

Objectives:

� to assess and compare environmental impacts (LCA) associated with different approaches of bio-resource  exploitation, 
e.g. depending on feedstock, technologies choice, way of valorization of by-products

� to evaluate costs and benefits associated with the related production processes, which stem from valorization of products 
including energy, operational and capital costs, and consumable costs

� to suggest the appropriate treatment/processing options in order to obtain higher yields and quality of products, lower 
costs and impacts � a way towards the optimization of sustainability of production routes



Regional Workshop on Promoting Sustainable Biofuels Production and Use in Central and Eastern Europe 
Dubrovnik, Croatia 12-13 November 2007

International Centre for Science and High Technology, United Nations Industrial Development Organization

ICSICS--UNIDOUNIDO
Mandate:Mandate:

-- Transfer of knowledge in applied sciences to developing countriTransfer of knowledge in applied sciences to developing countrieses
-- Promotion and assistance in the development, selection, transfePromotion and assistance in the development, selection, transfer and use of technologiesr and use of technologies
-- Complementarities and Synergy with UNIDO Global ProgrammeComplementarities and Synergy with UNIDO Global Programme

Technical Areas:Technical Areas:

1)1) Pure and Applied ChemistryPure and Applied Chemistry

-- Catalysis and Sustainable Chemistry/BiofuelsCatalysis and Sustainable Chemistry/Biofuels

-- Environmentally degradable plastics (Environmentally degradable plastics (EDPEDP’’ss))

-- Remediation technologiesRemediation technologies

-- Combinatorial chemistry/technologies, molecular designCombinatorial chemistry/technologies, molecular design

2)2) Earth, Environmental and Marine Sciences and TechnologiesEarth, Environmental and Marine Sciences and Technologies

-- DecisionDecision--support systems for sustainable industrial developmentsupport systems for sustainable industrial development

-- Coastal zone managementCoastal zone management

-- Medicinal and aromatic plantsMedicinal and aromatic plants

3)3) High Technology and New MaterialsHigh Technology and New Materials

-- Laser applications and optical technologiesLaser applications and optical technologies

-- New materialsNew materials

-- Renewable EnergiesRenewable Energies

-- Telecommunication technologiesTelecommunication technologies
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How ICS achieves its goalsHow ICS achieves its goals

�� Awareness & capacity buildingAwareness & capacity building
� Training courses, workshops, meetings
� Assessment of needs and priorities
� Publications
� Fellowships

�� Project development, promotion and implementationProject development, promotion and implementation
� Preparation and promotion of project proposals
� Participation in regional programmes

e.g. UNIDO/GEF POPs Projects, Mediterranean Action Plan, Adriatic programme 
(MAE, CEI) …

� In-house validation of project proposals and submission to international donors
� Applied research projects

�� InIn--house expertisehouse expertise
� Development of IT tools (molecular modelling, CACC, DSS)
� Surveys, compendia, assessments of chemical technologies
� Research in selected sub-programmes

�� Networking, focal points, cooperating centresNetworking, focal points, cooperating centres
� Long term research cooperation (Thailand, China, Malaysia, …)
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�� EGM on EGM on ““Technologies for Exploitation of Renewable Feedstock and Technologies for Exploitation of Renewable Feedstock and 

Waste ValorisationWaste Valorisation”” Trieste, Italy, 20Trieste, Italy, 20--30 May 2006 30 May 2006 

�� Workshop on Workshop on ““Sustainable Plastics and chemical products from Sustainable Plastics and chemical products from 

renewable resourcesrenewable resources”” Belgrade, Serbia & Montenegro, June 2006Belgrade, Serbia & Montenegro, June 2006

�� Workshop on Workshop on ““BioBio--fuels from palm oil: emerging technologies and their fuels from palm oil: emerging technologies and their 

assessmentassessment”” Kuala Lumpur, Malaysia, 4 July 2007 Kuala Lumpur, Malaysia, 4 July 2007 

�� Workshop on Workshop on ““Technologies for renewable feedstocks exploitation and Technologies for renewable feedstocks exploitation and 

biobio--fuels productionfuels production”” Accra, Ghana, 12Accra, Ghana, 12--13 December 200713 December 2007

Biofuel related events 2006/2007Biofuel related events 2006/2007
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ICSICS--UNIDO work programme 2008: UNIDO work programme 2008: 

biofuels and biobased chemicalsbiofuels and biobased chemicals

�� 3 projects in preparation in cooperation with MPOB 3 projects in preparation in cooperation with MPOB –– Malaysian Palm Oil BoardMalaysian Palm Oil Board

-- New catalytic systems for transesterification (1New catalytic systems for transesterification (1stst generation biodiesel production)generation biodiesel production)

-- Glycerol valorization Glycerol valorization 

-- Second generation biodiesel from bioSecond generation biodiesel from bio--wastewaste

�� Other projects in preparation in cooperation with IIR CSIR (GhanOther projects in preparation in cooperation with IIR CSIR (Ghana), IC RAS (Novosibirsk, Russia), NCL a), IC RAS (Novosibirsk, Russia), NCL 

((PunePune, India), IC (Santa Fe, Argentina), , India), IC (Santa Fe, Argentina), PetrobrasPetrobras (Brazil)(Brazil)

�� 3 projects under revision by GBEP & Italian Ministry of Foreign 3 projects under revision by GBEP & Italian Ministry of Foreign Affairs Affairs –– India, GhanaIndia, Ghana

�� GreenOlympicsGreenOlympics project in cooperation with the Science and Technology Committeproject in cooperation with the Science and Technology Committee for the Games of the e for the Games of the 

XXIX Olympiad in Beijing XXIX Olympiad in Beijing –– Environmentally Degradable PlasticsEnvironmentally Degradable Plastics

�� Fellowships (60 personFellowships (60 person--months)months)

�� Capacity building:Capacity building:

-- International Congress International Congress ““Biofuels: A Global ChallengeBiofuels: A Global Challenge”” -- Trieste, June 2008Trieste, June 2008

-- Workshop: LA Workshop: LA –– November 2008  November 2008  

-- Publications and DSTPublications and DST

-- Networking (regional networks in Africa and SEA countries)Networking (regional networks in Africa and SEA countries)
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Recent publicationsRecent publications

BIOBIO--FUELSFUELS

-- Technologies Status and Future Trends Technologies Status and Future Trends 
-- Feedstock and Product ValorisationFeedstock and Product Valorisation
-- Assessment of Technologies and Assessment of Technologies and DSTsDSTs

prepared byprepared by

A. SivasamyA. Sivasamy11, P. Foransiero, P. Foransiero11, S. Zinoviev, S. Zinoviev11, S. Miertus, S. Miertus11

F. MuellerF. Mueller--LangerLanger22, D. Thraen, D. Thraen22, and A. Vogel, and A. Vogel22

11 ICSICS--UNIDO, Trieste, ItalyUNIDO, Trieste, Italy
22 IEE, Leipzig, GermanyIEE, Leipzig, Germany

20072007

Available on the ICSAvailable on the ICS--UNIDO website:UNIDO website:

www.ics.trieste.itwww.ics.trieste.it
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Recent publicationsRecent publications

Background PaperBackground Paper
for the Regional Workshop on Promoting Sustainable Biofuels Prodfor the Regional Workshop on Promoting Sustainable Biofuels Production and Use in uction and Use in 

Central and Eastern Europe, Dubrovnik, Croatia 12Central and Eastern Europe, Dubrovnik, Croatia 12--13 November 200713 November 2007

Biofuel Production TechnologiesBiofuel Production Technologies
WORKING DOCUMENTWORKING DOCUMENT

8 November 20078 November 2007

prepared byprepared by
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