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− World population is growing to >9 billion by 2050. 

− Buying power and wealth in the emerging 
countries are growing.

− Demand is increasing for resources (fossil energy, 
minerals, water, renewables, nutrition, land). 

− Environmental issues are becoming more evident 
(climate change, biodiversity, water supply, waste).

− Today mankind is consuming the resources of 1.5 
planets.

This conflicting situation causes social , economic , and ecological challenges we 
are facing today under the headline Sustainability. 

This conflicting situation causes social , economic , and ecological challenges we 
are facing today under the headline Sustainability. 

Today’s global changes
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The demand for chemicals will grow strongly until 
2030
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Growth of global chemicals demand (indexed)
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UNTIL 2030…

… The global chemicals 
demand is expected to more 
than double

… ~2/3 of the market is 
expected to be owned by 
Asia

… The share of specialty 
chemicals in total chemicals 
has significantly increased

… >20% of chemicals sale are 
expected to be based on 
bio-based chemicals

SOURCE: www.vci.de; “The Future of the Chemical Industry by 2050“, Wiley-VCH
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Clariant at a Glance

Public, From agricultural residues to value added bio-based products – a Clariant innovation journey4

A globally leading company in specialty chemicals

Employees 2014Employees 2014

Business AreasBusiness Areas
Net result 2014 (CHF m)
from continuing operations
Net result 2014 (CHF m)
from continuing operations

Sales 2014 (CHF m)
from continuing operations
Sales 2014 (CHF m)
from continuing operations

6116 235 4

17 003
EBITDA 2014 (CHF m) 
before exceptionals
EBITDA 2014 (CHF m) 
before exceptionals

14.2%867
EBITDA margin 2014
before exceptionals
EBITDA margin 2014
before exceptionals

110 in 60
companies countriescompanies countries

A globally leading company in specialty chemicals



Martin Vollmer, Clariant International Ltd, 20.11.2015

Public, From agricultural residues to value added bio-based products – a Clariant innovation journey5

Clariant: Four Business Areas
The right portfolio with leading market positions

Care 
Chemicals

Catalysis Natural 
Resources

Plastics 
& Coatings
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Economy and environment go hand in hand
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SUSTAINABILITY IS ANCHORED IN 
CLARIANT’S STRATEGY AND BRAND 
VALUES

SUSTAINABILITY ACHIEVEMENTS IN 2014
Per ton of products produced

−15%
waste

−16%
greenhouse gas emissions

−12%
energy consumption

−18%
water consumption
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Innovation@Clariant – The Innovation Chain

Public, From agricultural residues to value added bio-based products – a Clariant innovation journey7

Application Development
Technical Service
Marketing, Production

R&D shaped along 
Technology Platforms

GROUP TECHNOLOGY & INNOVATION BUSINESS AREAS MARKETS & CUSTOMERS

ENGINEERING

INTELLECTUAL PROPERTY MANAGEMENT

NEW BUSINESS DEVELOPMENT

CHEMISTRY & MATERIALS

BIOTECHNOLOGY

CATALYSIS

PROCESS TECHNOLOGY

CARE CHEMICALS

NATURAL RESOURCES

CATALYSIS

PLASTICS & COATINGS
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SUNLIQUID®

From agricultural residues to 
cellulosic ethanol
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Global liquid fuel consumption in 2008 and 2035
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IN MILLIONS OF BARRELS PER DAY
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Savings of greenhouse gas emissions in the 
production of different biofuels
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COMPARED WITH GASOLINE
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Biomass resources alternatives – What‘s in a 
hectare of wheat?

6-7t Wheat Grain
= 4.0–4.5 t sugars as 

starch

4-5t Wheat Straw
= 3.0–3.5 t sugars as 

cellulose/hemicellulose

Public, From agricultural residues to value added bio-based products – a Clariant innovation journey
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Main source materials for lignocellulose in various 
regions of the world
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OVER 
700 MIO 
TONS*

* with technologies like sunliquid®

IN MILLION TONS
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The sunliquid® process offers competitive path to 
cellulosic ethanol
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� Integrated enzyme production

� Simultaneous fermentation of 
C6 and C5 sugars into ethanol

� Feedstock and process specific enzymes

� Chemical-free pre-treatment

� Energy self-sufficiency

Key features and advantages
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sunliquid® and cellulosic sugars – our platform for 
the production of sustainable solutions
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sunliquid ® 
Cellulosic 
Ethanol

Biofuels

Product

Cellulosic 
Sugars

Product

High Throughput 
Enzyme Screening

Improve Enzymatic 
Efficiency

Designed Micro-
organisms

Adsorption Purification 
Process Technology

Hetero-
geneous
Catalyst 
Technology

Hetero-
geneous
Catalyst 
Technology

“Green” 
Ethylene

Ethylenoxid

Biotechnology 
Route

Catalytic 
Route

Designed 
Micro-

Organisms 
(Fermentation)

High 
Throughput 
Catalyst 
Screening

Ethylene glycol
Bio-based 

Surfactants
Biopolymers

Solvents
Rheology Modifiers

Building Blocks

Biomass

C2   C3   C4   C5   etc.

Pre-Treatment / Hydrolysis Fermentation
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Scientific
Design
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By-Products can be used for energy self-sufficiency or 
to generate additional revenue-streams
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Sludge

Lignin

EtOH

Biomass

Biogeneous
CO2

Fuel

CHP

Capture

Bio-charcoal
Materials

Energy
(Steam & 
Electricity)

Fertilizer

Greenhouse 
Beverage gas
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Valorisation of lignin – more than just an energy 
source
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HEAVY METAL ADSORBENT

− Acoustic properties improved
− Minor shrinkage
− Less moisture absorbance
− Less sensitivity to shear and 

heat during processing

FILLER MATERIAL

− Higher elastic modulus
− Less tendency to 

incrustations
− Potentially UV stabilizing
− Minor warpage

Benefits compared to alternative systems based on Wood 
Plastic Composites (WPC):
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From agricultural residues to 
ingredients for cosmetics

PLANTASENS ® OLIVE 
SQUALENE
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Plantasens® Olive Squalene and Squalane offer more 
than just one letter difference

Public, From agricultural residues to value added bio-based products – a Clariant innovation journey18

− Highly unsaturated hydrocarbon from 
tri-terpenoid family, consisting of 6 isolated 
double bonds

− Used in cosmetic anti-ageing formulations

− SPF booster

− Anti-inflammatory agent

− High dermo-compatibility and

SQUALENE

− Hydrogenated Squalene molecule

− High emolliency properties

− Perfectly stable over a wide range of 
temperatures

SQUALANE

H2, cat
pressure

REDUCES 
GLYCATION

PROTECTS FROM 
OXIDATION
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By products from olive oil production – contributing 
to the secret code of beauty 
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refinery

refined olive oil

by-products

mill

virgin olive oil

“lampante”
olive oil

hydrogenationPlantasens ®

SQUALANE
SQUALENE
production

Purified Squalene  
- ingredient of 

Plantasens ® Olive 
Active HP

Natural 
waxes 

Plantasens ®

Olive Waxoil for industrial purposes 
(e.g. biodiesel)
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CERIDUST® 8090 & 8091

From agricultural residues to 
innovative coating additives



Martin Vollmer, Clariant International Ltd, 20.11.2015

Ceridust® 8090 & 8091 - Revolutionary bio-based 
additives for wood coating applications
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BEST FOR WATER 
BASED, SOLVENT FREE 
COATINGS

100% RENEWABLE RAW 
MATERIAL, NOT FOOD 
COMPETING

COOPERATION WITH 
SUPPLIER ON 
SUSTAINABLE RAW 
MATERIALS

INCREASED 
COEFFICIENT OF 
FRICTION AND 
OUTSTANDING 
SCRATCH 
RESISTANCE

NON HAZARDOUS

− Replacement of waxes based on 
polyolefines in wood coating application by 
sustainable solution without compromising 
performance

CHALLENGE

− Micronized polysaccharide based solution

− Outstanding performance profile in water-based 
coatings

− Pleasant wooden touch that feels like untreated 
wood

− Increased coefficient of friction and outstanding 
scratch resistance

SOLUTION
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Summary & Conclusion
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Unlimited potential for innovation…..Waste Streams

Offering access to a wide variety of value-added 
products, e.g. via the cellulosic sugar routeAgricultural Residues

Strong link of Technology & Application Platforms
needed, combined with multidisciplinary expertise Innovation Chain

Partnering along the value chain involving 
academia is key to successPartnering

Public, From agricultural residues to value added bio-based products – a Clariant innovation journey


