
What is Bioeconomy? 



“The bioeconomy comprises those parts of the economy 
that use renewable biological resources (i.e. biomasses) from 
land and sea – such as crops, forests, fish, animals and micro-

organisms –…… 

…..to produce food, materials, products and energy
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What is Bioeconomy?



1) Production of renewable resources (i.e. 
not fossil-based), the so-called

biomasses

2) The use of such renewable feedstocks……

3)……for the production of different high 
value compounds, e.g. food, feeds, 

materials, products, energy
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What does it consist of in practice?

Biorefineries
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What are biomasses?
Biomasses are organic compounds, of animal of

vegetal origin, which has not undergone any
fossilization process

Some examples of biomasses:
➢ Forestry material
➢ Primary agro-food productions
➢ Dedicated crops
➢ Marine material
➢ Residues/side streams /wastes from agro-

food industries
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Energy stored into biomasses

Plants accumulate solar energy
into chemical energy through
photosynthesis, during which
also atmospheric CO2 is
adsorbed.
Such energy can be then
released and used to produce
e.g. electricity or converted into
chemicals

6 CO2 + 6 H2O + 686 kcal/mol → C6H12O6 + 6 O2

O2

O2
O2

O2

SUNLIGHT  +  H2O

CO2

+

+ CO2

SUGARS

SUGARS
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Other possible biomasses for the production of bio-based
products…..

Wastes

➢Residues from agricultural
productions
➢Agro-food wastes
➢Manure
➢Municipal wastes
➢…….

Agro-food side streams and co-products

➢ 90 Mt of food wastes are yearly 
produced in Europe, which correspond to  

➢ 179kg per person

Wastes, co-produts, side streams are 
rich in valuable compounds (e.g. 

sugars, lipids, proteins…) which can 
be exploited!

GLOBAL FOOD WASTES (%)
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OIL

Biorefineries

Biomasses
(natural 

renewable 

feedstocks)

Bio-based products

BIOFUELS

BIOENERGY

BIOMATERIALS

LUBRICANTS, FIBERS, 
PAITINGS, 

FRAGRANCIES …

BIO-CHEMICALS
(building- blocks)
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Key features of the Bioeconomy
➢ Use of natural renewable materials as feedstocks

➢ Recycle and reuse of wastes/side streams/co-products/ residues

to produce new and greener products through innovative

technologies and biorefineries

➢ Re-integration of biological materials into the biosphere

A Sustainable and Circular Bioeconomy

To increase EU competitiveness, create job 
opportunities and economic growth, support regional
development by diversifying the local economy, while

preserving natural resources
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Transition from a linear economy …….

………..to a  circular economy

Raw
materials

Product Use Waste

«Re-thinking progress: The Circular Economy» (Ellen 
MacArthur Foundation) – Watch at the video!

https://www.youtube.com/user/made2bemadeagain

https://www.youtube.com/user/made2bemadeagain
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Why is this change necessary?

Eu challenges….

✓ Fossil resources are limited→ need to 
limit their use

✓ Climate changes are occurring→ need to 
reduce greenhouse gasses (GHG) 

emission

✓ Global crisis→ need for job opportunities
and economic growth, and EU 

competitiveness

OIL



45 % 
more 

energy

50 % 
more 
food

By 2030 it 
will be 

needed….
30 % 
more
water
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Why is this change necessary?

By 2030 world population will grow from 
6.5 billios (2005) up to 8.3 billions!
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What results and benefits are expected
from bioeconomy?

➢ New jobs, especially in rural regions

➢ New and sustainable products sourced and produced locally

➢ Increased competitiveness of the European economy
through re-industrialisation and sustainable growth

➢ New value chains between often unconnected sectors,
ranging from primary production and processing industries
to consumer brands
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Some data related
to the 

Bioeconomy
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Some data related
to the 

Bioeconomy
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Some data related
to the 

Bioeconomy
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Some concerns related to bioeconomy and 
bio-based products

➢ Excessive exploitation of natural
resources

➢ Lost of biodiversity
➢ Competition for biomasses for food

and non-food purposes
➢ High production costs
➢ Complexity and unknown risks linked

to the new technologies used to
produce bio-base products
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Some bio-based products related to everyday life!

Cosmetics

Plastics and natual
coourings

Pharmaceuticals

Detergents and 
soaps
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Mater-Bi® is used for 
several other commercial 

products…..
Mulch films Carrier bioplastic bags

Mater-Bi® is a family of bioplastics
fully biodegradable and

compostable produced by using
renewable natural resources as

feedstock

Once used, it produces compost

A successful case of bioplastics…Mater-Bi® 
produced by Novamont
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Other successful applications of 
bioplastics…Mater-Bi® produced by Novamont
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Other successful applications of 
bioplastics…Mater-Bi® produced by Novamont
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For more examples of bio-based everyday items, watch at
the video «BBI-JU Walking exhibition»!

https://www.youtube.com/watch?v=wiZ1HyWqrJo

https://www.youtube.com/watch?v=wiZ1HyWqrJo
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Bioenergy



Organic material (BIOMASS) originating from
agriculture, forests and biodegradable wastes can be
converted into energy carriers including heat,
electricity and fuels for transport
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What is BIOENERGY?



Biomass vs Fossil fuel
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Forestry crops & residues

Agricultural crops & 

residues

Breeding farm 

residues

Industrial residues

Sewage

Urban waste

BIOMASS

SOURCES

Fossil fuels are the remains of 

living organisms and plants 

(biomass) that buried millions of 

years ago!

Natural Gas

Oil

Coal



The basic carriers for BIOENERGY are solid biomass fuels when
burning wood for energy, biogas and biofuels used for mainly for
transport, and also for electricity, heating, cooling
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The products derived wholly or partly from biomasses are called 

“Bio-based products”
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In 2014, EU-28 energy dependency was estimated up to 53.4%, with oil import

dependency to be the highest (87.4%), followed by natural gas (67.2%) and solid

fossil fuels such as coal (45.6%)

Energy consumption in EU

EU Commission 

considers bioenergy and 

renewables as the 

solution in reducing EU 

energy dependency

67.2 %

Natural gas

Oil import

Solid fossil fuels87.4%

45.6 %

https://bioenergyeurope.org/eu-energy-system-an-increasing-fossil-
fuel-dependency/

https://bioenergyeurope.org/eu-energy-system-an-increasing-fossil-fuel-dependency/
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In 2009, a policy package was adopted and has become binding

legislation known as the “20-20-20 targets”.

This ‘climate and energy package' includes the following targets for 2020:

❖A reduction in EU greenhouse gas (GHG) emissions of at least 20%

below 1990 levels

❖At least 20% of EU gross final energy consumption to come from

renewable energy sources

❖At least 10% of transport final energy consumption to come from

renewable energy sources

❖A 20% reduction in primary energy use compared with projected levels,

to be achieved by improving energy efficiency

EU climate and renewable goals
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Bioenergy consumed

in Europe has been

used for:

✓ Heating (73%)

✓ Electricity (14%)

✓ Fuels (13%)

AEBIOM, 2016

As a result of Europe’s climate 

and energy policies, the use of 

BIOENERGY has rapidly grown in 

last years!

What bioenergy is used for?



Bioenergy is mainly an EU local energy source…
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The 95.6% of biomass is harvested and transformed in rural areas for heating and

electricity, thus contributing to the development of local economies (AEBIOM, 2016)

Imports represent only 

3,84% of the gross inland 

consumption of 

bioenergy, half of them is 

solid wood fuel coming 

mainly from USA, 

Canada and Russia

CANADA

USA

RUSSIA
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❖By 2020, bioenergy is expected to

contribute to half to the EU’s 20%

RES target.

❖In 2014, bioenergy accounted for

61% of all renewable energy

consumed, which is 10% of the

gross final consumption of energy

in Europe.

❖Bioenergy is the only renewable

energy to provide green fuel for 3

applications:
▪ Heating & cooling

▪ Power generation

▪ Transports

Bioenergy’s contribution to EU’s 2020 objectives is crucial

Bioenergy & renewable energy

Source Eurostat, AEBIOM’s calculations

http://www.aebiom.org/statistical-report-2016/

http://www.aebiom.org/statistical-report-2016/
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❖In the EU the most common

sources for bioenergy are forests

and their residues

❖About 48% of the renewable

energy used in 2011 came from

wood (AEBIOM, 2013)

❖About 20% of all renewable

energy is biomass from

agricultural products, their

residues and wastes (AEBIOM,

2013)

Bioenergy holds more than 2/3 of renewable energy (Eurostat 2014)

Consumption of renewable energy in EU-28, 2011 (AEBIOM, Eurostat 2013)

Bioenergy & renewable energy

Forest
biomass

48%

Other 
biomass 

and waste
20%

Hydro power
16%

Wind 
power

9%

Geothermical 
energy

4%

Solar energy
3%

Bioenergy
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Bioenergy from forests and forest industries
❖The wood used for BIOENERGY comes from industry residues such as saw

dust, bark, wood chips and from forest such as harvesting residues (tops and

branches), and other low value wood

❖Wood chips is one of the most important biomass fuels in Europe

❖The amount of bioenergy generated based on wood could still be increased,

as currently about only 62% of annual EU forest growth in areas available for

wood supply is harvested

BIOENERGY derived from wood is used mainly in

HEATING SECTOR BIOELECTRICITY
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Bioenergy from forests and forest industries

HEATING SECTOR

BIOELECTRICITY

➢ The heating sector appears to be the largest energy market

for solid biomass fuels

➢ Biomass heating systems are used at almost any scale, from

domestic (about 10kWth) through to light commercial (about

50KWth to several hundreds) to industrial or district heating

units (up to 100 MWth)

➢ Industry and large scale heat represent together about 40% of

solid biomass fuel consumption in the heat sector

➢ The largest part of bioelectricity is generated in combined heat and

power plants

➢ Bioelectricity represents 17.9% of the total renewable electricity in EU

➢ It is usually generated from solid biomass and biogas installations



Feedstocks that do not compete directly with food and feed crops, such as 
wastes and residues, non-food dedicated crops, aquatic plants and algae (for 2nd and 

3rd generation biofuels) have grown increasing importance 13

Bioenergy from agricultural products

Food and feed crops are commonly used for energy in the transportation 

sector in the form of biofuels

vegetable oils crops sugar crops Maize 

BIODIESEL BIOGAS FOR ELECTRICITY
(almost 40% of vegetable oil consumed in EU) (about 2% of EU cereal crops)

BIOETHANOL

5.5 MLN HA of agricultural land are dedicated to bioenergy crops

BIOBASED PRODUCTS



Waste can also be treated to recover energy
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Bioenergy from wastes

About 13% of total EU bioenergy is based on wastes

This use of these 

waste can solve the 

issue of waste 

management and 

costs and create 

energy at the same 

time!

Landfill Sewage sludges Organic wastes Food Industry waste

BIOBASED PRODUCTS

BIOGAS BIODIESEL 

USE
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The future of Bioenergy in EU

❖Bioenergy is expected to increase more than double from 2005 to 2020

❖Consequently EU biomass needs will increase further: EU would need to use

178–192 Mtoe of biomass in 2030 (European Commission, 2014)

http://eubioenepi.cluster020.hosting.ovh.net

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014SC0015&from=EN
http://eubioenepi.cluster020.hosting.ovh.net/
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Issues related to Bioenergy

❖ Bioenergy is not always sustainable: it is important to monitor harvesting of wood and sowing of

crops dedicated to bioenergy production in order to preserve environmental biodiversity;

❖ Bioenergy is not carbon neutral: when biomass burns, CO2 is released from exhaust pipes or

chimneys; it is important to plant trees and plants to balance the released CO2;

❖ Europe’s demand for biomass may outstrip sustainable supply: in future the increasing demand

for biomass could outstrip the amount that can be safely and sustainably extracted from European

forests and fields. Will Europe have to rely on imported biomass (wood and crops)?

❖ Bioenergy is different from other renewable energy sources: i) biomass resources even though

renewable can be depleted and over-exploited by human action and their capacity to renew hampered;

ii) some bio-based products need to be mixed with fossil ones in order to be efficient; iii biomass

combustion produces a lot of small powders which pollute the air.

❖ Bioenergy industries use crops, waste, by-products and residue biomass that can have

other uses: i) wood feedstock can be used also in paper and pulp and wood working sectors;

ii) 1st generation fuels are produced with crops employed also in food and feed industry.

Bioenergy can support EU in climate and environmental policies, but it is important 

that each aspect is well monitored. Otherwise some issues can occur:
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For more information…….
…..about “Bioenergy Europe”

https://bioenergyeurope.org/

…..formerly known as “The European Biomass Association (AEBIOM)”

http://www.aebiom.org/

….. Outlook on Statistical Report 2016  - Watch the video!

https://www.youtube.com/watch?v=nfBvuzCyn8U

https://bioenergyeurope.org/
http://www.aebiom.org/
https://www.youtube.com/watch?v=nfBvuzCyn8U
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Biofuels



Fuels are any materials or substances that are used to provide
power or heat, usually being burned
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What are fuels?

Coal, wood, natural gas, oil and especially petroleum and its
derivatives are the most common traditional fuels

Fuels are mainly used for transportation and power generation



Traditional fuels have many disadvantages:

1. Contribution to Global Warming

2. Non-Renewability

3. Unsustainability

4. Risk of serious ecological issues and pollution

3



Biofuels are chemicals (basically any hydrocarbon) that
are produced from various agricultural crops and
other sources of organic matter, i.e. the so-called
biomass
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What are Biofuels?



Biomass is the most important bioenergy option at present.
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From biomass to biofuels and energy

➢Biomass is organic material that

has stored solar energy in the

form of chemical energy via

photosynthesis (during which

CO2 is adsorbed from

atmosphere!)

➢The stored chemical energy can

be released via direct

combustion or converted into

chemical compounds through

specific chemical reactions

O2

O2
O2

O2

SUNLIGHT+ H2O

CO2

+

+ CO2

SUGARS

SUGARS

6 CO2 + 6 H2O + 686 kcal/mol → C6H12O6 + 6 O2



There are three ways to use biomass; it can be:

1) burned to produce heat and electricity, i.e. used as a
“solid biofuel”

2) changed to gas-like fuels, i.e. “biogases”

3) changed to liquid fuels, the so-called “biofuels”

6

From biomass to biofuels and energy
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Solid biofuels 
Biomass: logs, firewood, wood chips, wood powder, pellet, briquettes, straw,

solid waste, animal wastes, municipal wastes, forestry, agricultural
and industrial residues

Use: domestic, district, light commercial, industrial heating scale

Energy producing process: combustion (also co-combustion

in coal-fired power plants), anaerobic digestion



BIOGAS= Methane (50-75%) + CO2 (25-45%) + H2O (2-7%) + traces of minor gases
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Gaseous biofuels: biogas, biohydrogen,  

Biomass: urban/industrial landfills, sewage sludge, organic waste

(animal slurry, farming/green waste, food by-product and

waste), dedicated energy crops (e.g. corn, wheat, sugar-beet)

Use: district heating, electricity, transportation

Energy process: anaerobic digestion,

landfill, thermal gasification of

woody biomass (Bio-syngas)



Used in trasport sector as substitute to fossil fuels or 
blended with them
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Liquid biofuels: bioethanol, biodiesel, bio-oil

1st generation: from dedicated food crops (e.g. sugar, starch, oil crops)

2nd generation: from wastes and residues (e.g agricultural, forestry, urban solid

waste), non-food dedicated crops grown on marginal land (e.g miscanthus), novel

feedstocks (e.g. aquatic plants, macroalgae)

3rdgeneration: from aquatic autotrophic organism (e.g. algae)



✓ Renewable

✓ Environmental-friendly (↓greenhouse

gas emission)

✓ Flexible use (alone or mixed with
fossil fuels)

✓ Exploitation of local raw material

✓ Exploitation of wastes and industrial
by-products and residues

✓ CO2 created = CO2 adsorbed by plants
(during biomass production)
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Pros & Cons of biofuels 
Ꭓ Food vs Biofuel, i.e. competition of

biomass to be used for as food,
materials (e.g. bioplastics, wood,
textiles etc.) and for energetic use

Ꭓ Loss of habitat, monoculture and
use of fertilizers

Ꭓ Production and release in the air of
toxic compounds , e.g. NO (liquid
biofuels) and benzo(a)pirene (solid
biofuel)

Ꭓ High production costs
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Are Solid biomass fuels already present on the EU market?

An example…. Pellet is a solid biomass biofuel widely 

used for home heating in the EU

Raw material collection First milling Drying Fine shredding and pellet extrusion

Sieving and coolingBagging
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Are gaseous biofuels already present on the EU market?

ORGANIC WASTE

BIOGAS

ELECTRICITY & HEAT

UPGRADING

BIOMETHANE

FUEL & GAS NETWORK

ANAEROBIC DIGESTION

DIGESTATE

COMPOST

In 2014 D has been the

first producer of biogas

(65% of total EU

production) followed by

IT (14%), CZ (5%), UK

and A (3%)

An example…

BIOMASS



13

Are liquid biofuels already present on the EU market?

An example… BIOETHANOL

The most common biofuel in EU is 1st

generation bioethanol. Sugar and starch

dedicated crops are commonly used as

biomass

There are 17 operating 2nd generation bioethanol refineries in EU, 4 of which are on 

commercial scale. Beta Renewables in 2013 opened a refinery in Italy. It uses giant 

reed, rice and wheat straw and has a full capacity of 75 MLN L/year

PRE-TREATMENT 

(milling)
HYDROLISYS

(from cellulose to 

simple sugars)

DISTILLATION
BIOETHANOL

2° generation 

BIOMASS

1° generation 

FERMENTATION
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Are liquid biofuels already present on the EU market?

An example… BIODIESEL

Biodiesel is the 2nd most common liquid biofuel,

and EU is the biggest producer and consumer.

In 2014, 134 MLN ton of oil equivalent of

biodiesel for transport were

consumed in the EU

82% of the land used for biomass production

are oil crops used for biodiesel

Used cooking oils or recycled vegetable oils 

were the 2nd most important feedstock for 

biodiesel production in 2015 in EU

REFINING

METHANOL

&

CATALIST

TRANSESTERIFICATION
OIL EXTRACTION PURIFICATION

Glycerine

Food & 

Cosmetic

industry

BIODIESEL

OILSEED CROPS

WASTE OIL & ANIMAL 

FAT
BIOMASS



PARTNERS





Biobased Lubricants
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Bio-based lubricants or biolubricants are chemicals
made from a variety of animal fats or vegetable oils
(e.g. palm, rapeseed, sunflower, castor, soybean oil)
or synthetic esters of heavy alcohols derived from
modified renewable-based oils

What are Biolubricants?

The term “BIO” can be 

applied to all plant-derived 

lubricants, regardless if 

they are biodegradable or 

not, and if they are or are 

not blended with 

biodegradable mineral oils 



Vegetable oils used as a feedstock for Biolubricants & major 
producing countries

*Non Edible oils

Indonesia, India, The 

Philippines, Sri Lanka

Spain, Italy, Greece

USA, Argentina, Brazil, 

China, India

Malaysia, 

Indoonesia

EU, Canada, USA, 

Australia, China, India 

Mexico, Nicaragua, Thailand, 

India, Indonesia, Malaysia

Russia, Ukraine, 

Argentina

India, Bangladesh, 

Malaysia, 

India, Hawaii, Australia, Malaysia, 

Indonesia, The Philippines

Cuba, Brazil, China, 

India, Italy, France
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TRIGLYCERIDES

ALCOHOLS

TRANSESTERIFICATION in 

a reaction vessel

BIOLUBRICANT

GLYCEROL

BIODIESEL

Corn oil Castor oil Rapeseed oil

Biolubricants production
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Which are the main functions of (bio)lubricants?

Facilitation of 

movement of 

components in 

contact by 

reducing friction

and wear thus

saving energy and 

heat generation

Transmission of 

power or energy

e.g. in hydraulic

systems

Dissipation of 

the heat

generated by the 

moving parts of 

an equipment

Removal of 

particles and 

contaminants

such as dirt, 

wear debris, 

carbon and 

sludge

(Adapted from Zainal, Zulkifli, Gulzar & Masjuki, Renewable and Sustainable Energy Review, 2018)
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BIOLUBRICANTS are BIODEGRADABLE, ENVIRONMENTAL FRIENDLY, 

RENEWABLE, SUSTAINABLE

BIOLUBRICANTS FORMULATION IS COMPLEX AND 

GENERALLY COMPOSED BY SEVERAL TYPES OF OILS

Biolubricants have lubricating and 

adhesive properties similar to those of 

mineral oil-based lubricants, but their 

poor oxidation and temperature 

stabilities make necessary the use of 

special additives and chemical 

processes to modify the vegetable oils to 

get bio-based products for some end-use 

applications



Biolubricants as well as mineral-based lubricants are used in a
variety of applications and industries, being the main market
segments:

➢ Industrial

➢ Transportation (automotive, aerospace,

marine, railways..)

➢ Construction

➢ Food and beverages

➢ Metallurgy

➢ Mining
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What are biolubricants used for?



The two major user groups in the global 
biolubricants market are

8

Industrial sectorAutomotive sector
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Applications of (bio)lubricants

Environmental pollution

and Hazards!!

Hydraulic systems, 

metalworking fluids, 

closed gear oils, ..

Lubricants are designed to be 

kept inside the systems, 

unless unexpected accidents, 

errors, mishandling occur

(Accidental Loss Lubricants)

Lubricants are partially lost

to the environment during

its use 

(Partial Loss Lubricants)…

2-stroke oils, temporary

protection against

corrosion, harbour slideay

grease …

Chainsaw oils, wire rope

lubricants, concrete release 

agents, open gear oils, 

stern tube oils, …

Lubricants are fully released

to the environment over time 

during operation

(Total Loss Lubricants)…

Possibility of total or 

partial recovery, reuse or 

proper disposal



❖ It has bee reported that more than 50% of
the lubricants used throughout the world
contributes to environmental pollution

❖ Environmentally compatible lubricants are
highly demanded particularly for the areas
of application sensitive to pollution such as
aquatic, agricultural, mountain and forest
environments or in construction and mining
sites
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What are biolubricants used for?



Which are the key advantages of biolubricants?
Compared to pretroleum-based lubricants, biolubricants:

✓Have a lower toxicity: due to a cleaner, less
toxic work environment and fewer skin
problems for workers

✓Are safer products: due to higher flash
points, constant viscosity, and less oil mist
and vapor emissions

✓Are highly and readily biodegradable :

✓Are sustainable and renewable: since may
derive from agricultural material

✓Cost less over the product’s life-cycle:
due to less maintenance, storage and
disposal requirements
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(Zainal, Zulkifli, Gulzar & Masjuki, Renewable and
Sustainable Energy Review, 2018)

Life cycle of biolubricants



Biolubricants are still a small part of the lubricant market
due to their high costs, over double the price of standard
lubricants, due to the low-availability of low-cost vegetable oil
feedstocks and lower-value of the by-products.

On the other hand…
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Their market is expected to increase over
time. Although petroleum based products are
cheaper, well known and highly stable, they
do not offer the advantages of being
biodegradable, non-toxic to humans and
environmental-friendly

However…
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The market value is expected to grow at 5.4% CAGR from 2016 
to 2024 (Grand View Research, Inc.)

❖Currently North America and EU

account for 85-90% of global market

of Biolubricants

❖North America is the largest market

and will reach 38.1% in 2018

❖Annual biolubricants production in the

EU was 2.8% in 2008 and is estimated

to grow up to 3.6% in 2020Market value of biolubricants, billion EUR 

(Grand View Research, Inc.)

https://www.grandviewresearch.com/industry-analysis/biolubricants-industry

https://www.grandviewresearch.com/industry-analysis/biolubricants-industry


Some products already present on the market …
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Usefull to grease:

Bike chains

Circular saws

Diesel motor

Solar panels

Gears

Tractors

Boats



How can biolubricants be recognized?
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➢ There are several ecolabels designed to differentiate biolubricants from the

conventional lubricants…

➢ The most widely accepted is the «European Ecolabel»,

identified by the daisy symbol!

➢ It can be used for products that satisfy strict criteria which

guarantee:

❑ reduced impact on the aquatic environment

and the soil during use

❑ reduced CO2 emissions

❑ high percentage of renewable raw materials

❑ limited use of hazardous substances

❑ high technical performance

5 groups of lubricants can apply for the 

Eu Ecolabel

o Hydraulic fluids and tractor

transmission oils

o Greases and stern tube greases

o Chainsaw oils, concrete release

agents, wire rope lubricants, stern tube

oils and other total loss lubricants

o Two-stroke oils

o Industrial and marine gear oils
Criteria in a nutshell

http://ec.europa.eu/environment/ecolabel/documents/lubricants.pdf


How can biolubricants be recognized?
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The existing EU Ecolabel criteria for lubricants is currently

under review

Some of the relevant aspects which are considered include:

❖ potential release to the environment: the 5-category lubricants are

reclassified into 3 groups, i.e. total, partial or accidentally loss

lubricants, which can be recovered totally or in part, after use, for

a proper recycling, re-refining or proper disposal

❖ concerns for human health & aquatic toxicity

❖ biodegradability

❖ renewable origin of the raw materials

❖ information for consumer about how to manage the residual

product and packaging at end of life of the lubricant

For more information…..

… on the EU Ecolabel Product 
Catalogue, including the Lubricants:

http://ec.europa.eu/ecat/

http://susproc.jrc.ec.europa.eu/Lubricants/docs/Third
_Technical_Report_EU_Ecolabel_Lubricants.pdf

http://ec.europa.eu/ecat/
http://susproc.jrc.ec.europa.eu/Lubricants/docs/Third_Technical_Report_EU_Ecolabel_Lubricants.pdf
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Bioplastics
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Plastics
➢ Plastics are increasingly used across the world in different sectors

such as packaging, construction, transportation, healthcare and
electronics

➢ Plastics production has
increased twenty-fold in the
past half-century, reaching
311 million tonnes in 2014,
and is expected to double
again in 20 years and almost
quadruple by 2050

GROWTH IN GLOBAL PLASTICS PRODUCTION 1950–2014

Source: PlasticsEurope, Plastics – the Facts 2013 (2013); 
PlasticsEurope, Plastics – the Facts 2015 (2015)
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Plastics
➢ More than 90% of the feedstock for the packaging industry is

made of gas and oil

➢ 4–8% of the world’s oil production is used to make plastics

➢ If the current strong growth of plastics usage continues as
expected, the consumption of oil by the entire plastics sector
will account for 20% of the total consumption by 2050
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Some forecast of plastic growth

PLASTICS PRODUCTION

RATIO OF PLASTICS TO 
FISH IN THE OCEAN (BY 

WEIGHT)

PLASTICS’ SHARE OF 
GLOBAL OIL 

CONSUMPTION

PLASTICS' SHARE OF 
CARBON BUDGET

https://www.ellenmacarthurfoundation.org
/assets/downloads/EllenMacArthurFoundati
on_TheNewPlasticsEconomy_Pages.pdf

For more information on the Plastics
Economy, look at the report «The
New Plastics Economy: Rethinking
the future of plastics”, by ELLEN
MACARTHUR FOUNDATION

https://www.ellenmacarthurfoundation.org/assets/downloads/EllenMacArthurFoundation_TheNewPlasticsEconomy_Pages.pdf
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Some critical aspects of conventional plastics
X At least 8 million tonnes of plastic litter end up in

the oceans each year

X It is estimated that there are over 150 million
tonnes of plastic waste in the ocean today

X Plastics are the main component (as volume) in
rubbish dumps

X Some plastics may contain substances of concern for
the risk of adverse effects on human health and
the environment

X Microplastics, i.e. tiny fragments of plastic below 5
mm in size, accumulate in the sea, where can be
ingested by marine life and enter the food chain
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Do you know how long it takes to decompose?
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Plastics of the future
➢According to the vision of the “New Plastics Economy” plastics

never become waste; rather, they re-enter the economy as
valuable compounds.

➢In accordance with the circular economy, the New Plastics
Economy has 3 goals:

❖ Create an effective after-use plastics economy by improving
the uptake of recycling, reuse and controlled biodegradation
for targeted application

❖ Reduce leakage of plastics into natural systems (in particular
the ocean)

❖ Decouple plastics from fossil feedstocks by adopting
renewably sourced feedstock, including bio-based feedstocks

«The New Plastics Economy: Rethinking the future of plastics”, 
ELLEN MACARTHUR FOUNDATION
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What are bio-based plastics and bioplastics?

➢Bio-based plastics are plastic material or products

(partly) derived from biomass (i.e. bio-based
feedstocks), e.g. corn, sugarcane, or cellulose.

➢Bioplastics include a whole family of materials with
differing properties and applications.

According to European Bioplastics, a plastic material is
defined as a bioplastic if it is either bio-based,
biodegradable, or has both properties.

https://www.european-bioplastics.org/news/publications/

https://www.european-bioplastics.org/news/publications/


What is biodegradability?
Biodegradability is an inherent property of certain polymers, and is
not related to its origin, i.e. fossil-based or bio-based, rather to its
chemical structure.

Biodegradation is a chemical process in which materials, through the
action of enzymes produced by microorganisms, are metabolised and
broken into simpler molecules. When the process is completed,
water, carbon dioxide (CO2), and biomass (humus) are produced.

9

MICROORGANISMS

CO2 +   H2O + Biomass
Return to 

nature



What is compostability?
When materials biodegrade under conditions and within a
timeframe defined by the European standards for industrial
composting EN 13432, they can be certified and labelled as
industrially compostable.

10

Compostability is the ability of an organic material to transform
into compost through the composting process, which occurs in the
presence of oxygen (i.e. aerobic biological process) under
conditions controlled by man.
Mature compost is similar to fertile soil and it can be used as a
fertiliser

.
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Some characteristics of bioplastics vs 
conventional plastics

Biodegradability
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Not biodegradable Biodegradable

Fossil-based
Not biodegradable

Most of the conventional
plastics, e.g. PE, PP, PET

Fossil-based
Biodegradable

Bioplastics, e.g. PBAT, PCL

Bio-based
Biodegradable

Bioplastics, e.g. PLA, PHA, 
PBS, Starch blends

Bio-based
Not biodegradabile

Bioplastics, e.g. Bio-
based PE, PP, PET

Not all the bioplastics from bio-based sources are 
biodegradable!!



Benefits of bio-based plastics

Bio-based plastics can help to:

❖ reduce the dependency on limited fossil resources since
are made from renewable sources instead of oil

❖ reduce GHG emissions or even be carbon neutral. Plants
absorb atmospheric carbon dioxide (CO2) as they grow

❖ 'close the cycle' and increase resource efficiency, if bio-
based materials and products are either reused or
recycled and eventually used for energy recovery, i.e.
renewable energy
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Some renewable resources for bioplastics
production
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Bioplastics
Cellulose

Sugars

Vegetable oils
Lignin

Chitin

Today, bioplastics are mostly made of carbohydrate-rich plants such as corn or sugarcane, 
so called food crops or 1st generation feedstock. 1st generation feedstock is currently the 
most efficient for the production of bioplastics, as it requires the least amount of land to 

grow and produces the highest yields

http://upload.wikimedia.org/wikipedia/commons/7/7d/Corncobs.jpg
http://upload.wikimedia.org/wikipedia/commons/7/73/Corntassel_7095.jpg
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1. Natural polymers extracted from biomasses are used as
feedstocks and are chemically modified, e.g. biopolymers
from starch (from potato, corn, wheat, rice…)

2. Polymers synthesized from bio-derived molecules, i.e.
PLA, PP, PE, …

3. Biopolymers produced by microorganisms through
microbial fermentations of biomasses and accumulated
inside microbial cells, e.g. polyhydroxyalcanoates – PHAs,
…

Natural and derived polymers for bioplastics
production



1. Bioplastics derived from starch
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➢ The biopolymer is produced through chemical, thermal or

mechanical treatments of native starch

➢ Feedstocks: corn, potato, rice, wheat

✓Such biopolymer is biodegradable

✓Its low cost make the polymer competitive with fossil-based

plastics

✓Producing companies: Novamont, National Starch, Biotech,

Rodenburg.
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Mater-Bi: A successful example of a biodegradable and compostable polymer
produced with natural polymer with several everyday life applications
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2. Poly-lactic acid (PLA)

FEEDSTOCK STARCH 
EXTRACTION

GLUCOSE

MICROBIAL FERMENTATION
From GLUCOSE to LACTIC ACID

LACTIC ACID POLYMERIZATION

Foopd
packaging



Microbial
cell rupture

and PHA
recovery

PHA 
products
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3. Poly hydroxyalcanoates (PHA)

Bacterium
Reulstonia eutropha

When grown in 

specific conditions, 

accumulates inside 

the cells PHA as a 

source of nutrients

and energy



Global bioplastics production
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➢ According to the latest market data
compiled by European Bioplastics in
cooperation with the research
institute Nova-Institute, global
bioplastics production capacity is set
to increase from around 2.05 million
tonnes in 2017 to approximately
2.44 million tonnes in 2022

➢ Innovative biopolymers such as PLA
and PHAs are the main drivers of this
growth in the field of bio-based,
biodegradable plastics
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Bioplastics are used in an 
increasing number of markets, 

from packaging, catering products, 
consumer electronics, automotive, 
agriculture/horticulture and toys 
to textiles and a number of other 

segments.
Packaging remains the largest field 
of application for bioplastics with 

almost 60 percent of the total 
bioplastics market in 2017

Bioplastics applications and market sectors
Global production capacities of bioplastics in 2017 

(by market segment)

http://docs.european-bioplastics.org/publications/fs/EuBP_FS_Renewable_resources.pdf

Bioplastics Market data, 2017 – European Bioplastics

http://docs.european-bioplastics.org/publications/fs/EuBP_FS_Renewable_resources.pdf
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Bioplastics and circular economy

http://docs.european-bioplastics.org/publications/pp/EUBP_PP_Circular_economy_package.pdf

http://docs.european-bioplastics.org/publications/pp/EUBP_PP_Circular_economy_package.pdf
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Bioplastics and circular economy

A better use, re-use and recycling of plastics can be an 
opportunity to create new products and business for 

European industries

https://www.youtube.com/watch?v=KOnNTpIf0Sc

A successful case… «The wetsuit from 
the sea» - Look at the video!
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Biorefineries



What is a refinery?

Usually refineries are related to:

• Petroleum oil refineries, where petroleum is converted into fuels

• Metal refineries where metals such as Al, Cu, Au, Ag, etc are refined

• Gas refineries, which convert raw natural gas into residential,
commercial and industrial fuel gas or recover specific natural gas
liquids such as ethane, propane and butane

• Sugar refineries, which convert sugar cane and sugar beets into
crystallized sugar and sugar syrups
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A refinery is a factory dedicated to the transformation of raw materials 
into valuable products



In a biorefinery, raw material consists
of biomass (biological material) which
is processed in order to be upgraded
to valuable products such as biofuels,
bio-based products, bioenergy
(electricity and heat),
chemicals…using a wide variety of
conversion technologies in an
integrated manner
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What is a BIOrefinery?



Biorefinery is not a specific factory, but a facility where biomass is
efficiently upgraded through the generation of valuable products in an
economic, social and environmental sustainable way using chemical,
biochemical and thermochemical transformations
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A biorefinery can be a single

equipment for conversion of

biomass or a complex poly-

generation plant integrated

with other industries and

energy systems

What is a BIOrefinery?
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Why is Biorefining important?

❖Most of the products that are currently used are based mainly on
non-renewable resources (e.g. fossil fuels)

❖Also renewable resources must be used in an efficient and
sustainable way

❖Non-renewable and current biomass processes are not sustainable,
and this will result in serious environmental and economical
problems in the future!

Biorefining is the optimal strategy for
large-scale sustainable use of biomass
resulting in cost-competitive co-production of
biofuels, biobased products and bioenergy
with optimal economic, social and
environmental impacts
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Feedstocks

(biomass)

Products

(bio-based product 

& bioenergy)

Processes
Platforms

(Intermediates of 

final products)

Biorefineries are composed of 4 main

components:

The number of involved platforms in a biorefinery is 

an indicator of the system complexity

Biorefineries configurations can be described with the 

combination of these four features (IEA Bioenergy Task 42)
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White wood 

& forest residues

Agri waste

Municipal waste

Industrial waste

Energy crops

BIOCHEMICAL 
TRASFORMATION 

Anaerobic digestion
fermentation

BIOMASS 
PROCESSING 

TECHNOLOGIES
Anaerobic digestion

Fermentation

CHEMICAL & others
Lignin chemistry

Chemical synthesis
Reformation

Others

CHEMICAL & others
Lignin chemistry

Chemical synthesis
Reformation

Others

THERMOCHEMICAL 
TRASFORMATION

Pyrolisis
Gasification

…

Electricity

Heat

Biofuel

Chemicals

Pharmaceutical 

& nutraceuticals

Waste

BIOMASS PROCESSING BIOBASED PRODUCTS

Sanden and Pettersson revisited, 2014

SCHEME of a BIOREFINERY
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The value of products from biorefineries is strongly dependent on the
volume that is produced: commodities (i.e. cellulose- based fibre,
ethanol) have typically lower prices than added-value chemicals
(vanillin, aldehydes) and pharmaceuticals.



In EU today biorefineries that are already in a commercial
operational phase are the simplest ones, i.e. use one feedstock and
produce two or three products and the energy-driven ones
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Feedstocks Platform Products 

Oilseed crops

Oil seed residues
Oil

Biodiesel, glycerol, animal feed

(Distillers Dried Grain with

Solubles-DDGS), oleochemicals

Sugar & starch

crops
C6 sugars Bioethanol, feed

Sugar crops C6 sugars
Bioethanol, electricity, heat,

sugar, fertilizer

BIOrefineries in EU



❖ European biorefineries usually use the infrastructure of power
plants, digestion plants or biofuel plants as well as relevant
available feedstocks

❖ They exhibit a questionable profitability and often financial
governmental support and/or regulated market is necessary for
their sustainable operation
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BIOrefineries in EU

❖ Upgrading of the existing plants and

the development of value chains to

multi-product biorefineries is needed to

improve full value chain sustainability



❖ There are only limited product-driven biorefineries in commercial
operation today in EU and often their chain composing key
technologies are still at an R&D or demonstration phase

❖ Nevertheless, they exhibit a high potential deploying new high
efficient sustainable biorefinery-based value chains co-producing
fuels, high-value bio-based products and bioenergy
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BIOrefineries in EU

❖ New biorefinery types that will depend
on lignin, organic solution and syngas
platforms are mostly in the pilot or small-
scale demonstration phase with limited
commercialization in the medium term
(2025)
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EU BIOrefineries in 2017

Map developed by Bio-based Industries Consortium (BIC) & nova-Institute: www.bioconsortium.eu  www.bio-based.eu/graphics

N° Biomass Bio-based products

64 Oil-/fat crops Biodiesel

54 Oil-/fat crops Oleochemicals

63 Sugar/ starch crops Bioethanol & food/feed 

biochemicals

25 Wood feedstock Pulp, tall oil, bioethanol

5 Wheat straw/ switch grass Cellulosic fibre, bioethanol

13 Biowaste (inc. food waste) Bioethanol, biodiesel

TOTAL 224 BIOREFINERY IN EU

Check for the list of biorefineries

https://biconsortium.eu/sites/biconsorti
um.eu/files/downloads/MappingBiorefi
neriesAppendix_171219.pdf

https://biconsortium.eu/sites/biconsortium.eu/files/downloads/MappingBiorefineriesAppendix_171219.pdf
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An example of BIOrefinery process

METHANOL

&

CATALIST

OIL EXTRACTION REFINING
TRANSESTERIFICATION PURIFICATION

Glycerine

BIODIESEL

Food industry

Cosmetic industry 

…

OILSEED CROPS

Look at the video of the BIOSKOH BBI-JU
project which aims to produce new
biofuels, 2nd generation bioethanol
https://www.youtube.com/watch?v=wz06mSD-B_c

https://www.youtube.com/watch?v=wz06mSD-B_c
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Biobased Surfactants



Surfactants (SURFace ACTive AgeNTs) are a wide group of (ampiphilic)
molecules able to decrease the surface tension between two immiscible
phases like two liquids (e.g. water/oil), or a gas and a liquid, or a liquid and
a solid

WHAT ARE SURFACTANTS?

2

They are ampiphilic compounds 

since consist of:

Hydrophobic tail: 

Low affinity for water 

High affinity for oil
Hydrophilic head: 

High affinity for water

Thanks to these two components, they interact with both phases (e.g. 

with oil and water) and make them interacting together!



Due to their chemical structure, surfactants carry out the following
actions:

✓ emulsifying

✓ detergent

✓ foaming

✓ wetting

✓ dispersant

✓ solubilizing

3

WHAT ARE SURFACTANTS?

WATER

OIL

Thanks to their activities, surfactants can 
mix immiscible phases and give rise to 

micelles and emulsions!



WHAT ARE SURFACTANTS USED FOR?

4And many other application areas…

They are the key component of several products…..

Cosmetics Soaps, detergents, personal care

Pharmaceutics

Foods

Herbicides & crop care
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SOME OTHER APPLICATIONS of SURFACTANTS

➢ treatment of leather (preparation of the skin with tanning)

➢ synthesis and formulation of plastics

➢ formulation of the paints (stabilization of the formulations,

wetting of the pigments, etc.)

➢ operations in the petroleum industry

➢ formulation of phytosanitary products and fertilizers

(granulation, suspension of phytosanitary agents)

➢ textile processing (sizing, fiber lubrication, washing

and dyeing)



HOW ARE SURFACTANTS PRODUCED?
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Traditionally they are produced through synthetic processes being 

derived from fossil fuels, mainly crude oil, being ethylene, benzene, 

kerosene and n-paraffins the primary sources

Alkyl Ethoxylates

Alkyl Ethoxylate Sulfates

Alkyl Benzene Sulfonates

Alkyl sulfates

Alkyl ether sulfates

Alkyl betaines

….

…..

Some SURFACTANTS

(Alkylation, 

Ethoxylation or 

Sulphation)

Chemical

proccessing
Chemical

proccessing

FEEDSTOCK



CONS OF SYNTHETIC SURFACTANTS
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Many surfactants are:

❖Aggressive on the skin

❖Pollutants (particularly for aquatic freshwater ecosystems)

❖Long persistent in the environments (some up to 70 and
100 years)

Their production results in:

❖High consumption of non-renewable sources e.g. fossil
fuels
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WHAT IS A BIOSURFACTANT?

It is a surfactant in which at least one part of the

compound (i.e. the tail or the head) is obtained from

biological renewable resources:

• Plant fats

• Animal fats

• Plant carbohydrates

• Through the action of specific microorganisms

Oleochemicals
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First generation biosurfactants

Second generation biosurfactants

They are made entirely from renewable feedstocks (mainly starch 

and vegetable oils - fatty acids) through chemical synthesis

They are produced from renewable feedstocks through

microbial fermentation/metabolism. A variety of

microorganisms among bacteria, yeasts and fungi are

capable of producing biosurfactants with different

molecular structures and functions

On the basis of their origin, Biosurfactants can be divided into:
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Production of 1st generation biosurfactants

RENEVABLE FEEDSTOCKS

Plant fats

Coconut, Palm or 

Palm kernel oils, 

Natural oils

Triglycerides

Chemical

proccessing

(Esterification
Hydrogenation 
Distillation)

Fatty alcohols

BIOSURFACTANTS
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Production of 1st generation biosurfactants

RENEVABLE FEEDSTOCKS

Carbohydrates

Corn, Wheat

Carbohydrates

(starch)

Hydrolysis

Sugars

(D-glucose, sucrose)

BIOSURFACTANTS

Sucrose esters

Methyl glucoside esters (MGEs)

Alkyl polyglucosides (APGs)
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Production of 2nd generation biosurfactants

MICROORGANISMS

RENEVABLE FEEDSTOCKS

FERMENTATION PROCESS

RECOVERY AND PURIFICATION 
OF BIOSURFACTANTS

Biosurfactants can be produced when 

microorganisms grow on water immiscible or oily 

substrates (feedstocks), and they either remain 

adherent to microbial cell surfaces or are secreted 

into the medium

https://www.youtube.com/watch?v=4BK_aoaJXZA

https://www.youtube.com/watch?v=4BK_aoaJXZA
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BIOSURFACTANTS CAN BE CLASSIFIED ALSO AS:
-glycolipids (rhamnolipids, trehaloselipids, sophorolipids)
- lipopeptides and lipoproteins
- fatty acids
- phospholipids

- neutral lipids
- polymeric biosurfactants
- particulate biosurfactants

THEIR PROPERTIES ARE SIMILAR TO THOSE
OF THE TRADITIONAL SURFACTANTS and
THEY ACT AS :
✓Emulsifiers
✓Foaming agents
✓Detergents
✓Wetting agents
✓Dispersants and solubilizers
✓Thickening agents
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✓ Non-toxic or low toxicity

✓ Biodegradability and compostability

✓ Reduced consumption of fossil fuels

✓ Use of agro-industrial wastes and renewable 

feedstocks

✓Ability to “work” at critical industrial conditions

✓ Wide range of applications

BIOSURFACTANTS HAVE MANY PRONS!!!

Currently, their main CONS are:

➢ Low production yields

➢ High production costs



ARE BIOSURFACTANTS ALREADY PRESENT 
ON THE MARKET?

In 2013 the global demand for

biosurfactants was ~ 344 kilo tons

and is expected to increase to 462

kilo tons by 2020, growing at a

Compound Annual Growth Rate

(CAGR) of 4.3% from 2014 to 2020

(Grand View Research Inc., 2014).

https://www.grandviewresearch.com/press-

release/global-biosurfactants-market
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https://www.grandviewresearch.com/press-release/global-biosurfactants-market


ARE BIOSURFACTANTS ALREADY PRESENT 
ON THE MARKET?
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In 2013 household

detergent has been the 

largest application of 

biosurfactants, followed 

by personal care (Grand 

View Research Inc., 2014). 



COMPANIES WHICH HAVE DEVELOPED INDUSTRIAL-SCALE 
BIOSURFACTANT PRODUCTION
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COMPANY PRODUCT COUNTRY Web address

AGAE Technologies Rhamnolipids USA http://www.agaetech.com/

Allied Carbon 
Solutions Co., Ltd.

Bio Surfactants ACS-Sophor® 
(Sophorolipids)

Japan http://www.allied-c-s.co.jp/english.php

BioFuture Ltd. Blends of biosurfactant producing bacteria Ireland http://www.biofuture.ie/

Evonik Industries
AG

REWOFERM® (sophorolipid biosurfactant) Germany https://household-
care.evonik.com/product/household-
care/en/products/pages/default.aspx?product
Id=70212

GlycoSurf LLC. Rhamnolipids (chemically synthesized) USA http://glycosurf.com/

JENEIL BIOTECH Biosurfactant Products USA http://www.jeneilbiotech.com/

Kanebo Cosmetics
Inc.

Mannosylerythritol lipid B (MEL-B), 
Sodium surfactin (SFNa)

Japan http://www.kanebo.com/science/skincare/bio
surfactants.html

Kaneka Corporation KANEKA Surfactin (Sodium Surfactin) Japan http://www.kaneka.co.jp/kaneka-e/

Lipofabrik Lipopeptides (Fengycin, Plipastatin, Iturin, 
Lichenysin, Mycosubtilin, Surfactin)

France http://www.lipofabrik.com/

http://www.agaetech.com/
http://www.allied-c-s.co.jp/english.php
http://www.biofuture.ie/
https://household-care.evonik.com/product/household-care/en/products/pages/default.aspx?productId=70212
http://glycosurf.com/
http://www.jeneilbiotech.com/
http://www.kanebo.com/science/skincare/biosurfactants.html
http://www.kaneka.co.jp/kaneka-e/
http://www.lipofabrik.com/


COMPANIES WHICH HAVE DEVELOPED INDUSTRIAL-SCALE 
BIOSURFACTANT PRODUCTION
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COMPANY PRODUCT COUNTRY Web address

Logos Technologies, LLC. NatSurFact (Rhamnolipids) USA https://www.natsurfact.com/ 

MG Intobio Co., Ltd. Sopholine (Sophorolipids) South Korea https://mgintobio.fm.alibaba.com
/productlist.html

Rhamnolipids Companies, Inc. Rhamnolipids USA http://rhamnolipid.com/

Saraya Co. Ltd. Yashinomi Vegetable Wash and Yashinomi
Eco Wash (sophorolipids)

Japan http://worldwide.saraya.com/

Soliance (part of Givaudan SA) Sopholiance S (sophorolipids) France http://www.soliance.com/dtprod
uit.php?id=42

SyntheZyme LLC. Sophorolipids USA http://www.synthezyme.com/ind
ex.html

TeeGene Biotech LTD. Rhamnolipids and Lipopeptides UK http://www.teegene.co.uk/

TensioGreen Corporation Rhamnolipids, Lipopeptides, Trehalolipids USA http://www.tensiogreen.com/ind
ex.php

ZFA Technologies Inc. BERO biosurfactant China http://www.zfatech.com/index.p
hp?lang=en

(Adapted from Geetha, Banat & Joshi, 2018)
https://ac-els-cdn-com.ezproxy.unibo.it/S1878818117306618/1-s2.0-S1878818117306618-main.pdf?_tid=9c525582-
a7e0-40bc-ab32-cbf0f85bb730&acdnat=1534494910_4fc9d4064f9a04a44a4465e0347bc2b1

https://www.natsurfact.com/
https://mgintobio.fm.alibaba.com/productlist.html
http://rhamnolipid.com/
http://worldwide.saraya.com/
http://www.soliance.com/dtproduit.php?id=42
http://www.synthezyme.com/index.html
http://www.teegene.co.uk/
http://www.tensiogreen.com/index.php
http://www.zfatech.com/index.php?lang=en
https://ac-els-cdn-com.ezproxy.unibo.it/S1878818117306618/1-s2.0-S1878818117306618-main.pdf?_tid=9c525582-a7e0-40bc-ab32-cbf0f85bb730&acdnat=1534494910_4fc9d4064f9a04a44a4465e0347bc2b1


A German company produced a new Biosurfactant, i.e. a
sophorolipid produced by the yeast Candida bombicola, which
shows an outstanding eco-toxicological profile
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Are Biosurfactants already present on the 
European market?

PRODUCT FEATURES

✓Biodegradable and compostable

✓Low aquatic toxicity

✓Environmental friendly production process

✓100% Natural 

✓ Skin mildness

✓ European feedstock
http://rewoferm.evonik.com

Some successful cases…

The cleaning power for greasy plates of

market liquid dishwashing can be

improved by replacing part of a

component with this biosurfactant!
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https://www.youtube.com/watch?v=SchMK3gB83Y

http://rewoferm.evonik.com/
https://www.youtube.com/watch?v=SchMK3gB83Y
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Several commercial  

products containing 

this Biosurfactant are 

already on 

supermarket shelves!

Detergents for dirty dishes

Laundry detergents

Household cleaners 
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DETERGENCY ACTION OF BIOSURFACTANTS

http://www.cell.com/trends/biotechnology/pdf/S0167-7799(17)30280-9.pdf

(Trends in Biotechnology - Perfumo, Banat & Marchant, 2018)

Biosurfactants produced by 

the microorganism 

Pseudomonas spp. dissolve 

in water (1) and attach via 

their hydrophobic tail to 

greasy stains on fabric (2). 

Biosurfactant monomers 

begin to assemble as 

micelles around the grease 

and mechanical agitation 

helps to lift the stain (3). With 

the process continuing, the 

stains are fully removed from 

the fabric encapsulated 

inside surfactants micelles 

(4) and washed off

http://www.cell.com/trends/biotechnology/pdf/S0167-7799(17)30280-9.pdf
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Are Biosurfactant already present on the 
European market?

Some successful cases…

A French company has created and patented a mild, ecological 

Biosurfactant that improves the cleaning power and solubility of 

Biocosmetics (micellar creams and lotions). It is made through a 

biotechnological process by a non-GMO yeast strain of Candida 

bombicola and renewable raw materials as wheat and rapeseed

Comparative tests between this Biosurfactant and

the reference mineral oil based surfactant (i.e. PEG-

40 Hydrogenated Castor Oil) show that the

solubilization of different cosmetic ingredients (e.g.

perfumes) in aqueous solution requires a lower

concentration of this Biosurfactant than the

reference mineral oil based one

Candida spp.
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Are Biosurfactants already present on the 
European market?

«Candida bombicola

Glucose/Methyl Rapeseedate

Ferment» is an ingredient already 

used in several European 

cosmetics and detergents

Additional functions:

Antiacne Agent

Antimicrobial Agent 

Cosmetic Biocide

Deodorant Agent 

Surfactant-Cleansing

Agent

Antiseborrhoeic

Skin Protecting

Some successful cases….



Another Biosurfactant contained in some 
cosmetics is «Sodium Surfactin»!
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Are Biosurfactants already present on the 
European market?

Some successful cases……

“Sodium surfactin” is a gel produced by 

the microorganism Bacillus subtilis.

It is useful to stabilize skincare 

products, from oil-based creams (W/O 

emulsions) to lightweight emulsions 
(O/W emulsions) and lotions

Check products’ label!
Bacillus subtilis



•Environmental remediation: help
removal of Petroleum Hydrocarbons,
chemicals (e.g polycyclic aromatic
hydrocarbons), heavy metals, pesticides
from soil and water

•Enhanced oil recovery: separate
hydrocarbons from water and sediments
in order to increase oil recovery yields

•Oil tank cleaning: recover hydrocarbons
while reducing waste volume through
sludge cleaning
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Some successful applications…

Biosurfactants such as «Ramnolipids» 

are already used also for:

BIOSURFACTANTS
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Some successful applications… Petroleum crude oil recovery

➢ In the petroleum industry, crude oil is recovered through the primary (10-

20%) and secondary (40-50%) stages

➢ Typically, 35–55% of the crude oil remains entrapped, and enhanced oil

recovery techniques are necessary for its extraction. These include:

▪ Thermal (steam injection, in-situ combustion,..)

▪ Chemical (surfactant, solvents, polymers..)

▪ Microbial

▪ Miscible gas (e.g. CO2) injection

Expensive

&

Polluting!!

Microbial Enhanced Oil Recovery (MEOR): techniques where

bacteria and their products, e.g. biosurfactants, biopolymers, acids,

solvents, gases, are used for oil mobilization in a reservoir or

degradation of heavy oils into lighter ones.
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Microbial Enhanced Oil Recovery

➢In MEOR, microbes are injected to the oil-

well (with or without selected nutrients, e.g.

molasses, corn steep liquor, nitrate salts)

where they grow and produce different

metabolites such as biosurfactants,

biopolymers, biogases, biomass and

biosolvents. Alternatively, key microbial

products are produced outside and injected

directly to oil-wells.

➢Among the different microbial products,

biosurfactants are good alternatives to

chemical counterparts due to:

▪Good effectiveness in oil recovery

▪Activity at harsh environmental conditions

▪Biodegradability

▪Low environmental toxicity
(Marchant & Banat, Trends in Biotechnology, 2012)
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