
Annikki GmbH  |  1

Annikki GmbH

AnnikkiGmbH  |  2017

CHEMICALS FROM BIOMASS



Annikki GmbH  |  2

ExperiencedIndustryTeam 
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Ortwin Ertl
CEO & founder

Former CEO& founder, IEP GmbH

Dr. Heikki Hassi
CTO & investor

Former Senior VP and Group Director Technology,  AlstromPaper 
Group, former Senior VP UPM-KymmeneCorp.

In
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rs Prof. Dr. Ernst Günter Afting Former CEO, PharmaDivision Hoechst AG;former CEO Roussel Uclaf

John Bump Former Member, Chicago Board of Trade

Prof. Dr. K. Messner
Professor, Vienna University of Technology;formerPresident,
International ResearchGroup onWood Protection

Dr.  Antonius Schuh CEO GSV,former CEO,  SequenomInc.

Dr.  Wolfgang Meindl Former ownerand CEO, LobaFeinchemie AG

Dr. Christopher Prince Former CSO and founder, PhytonInc.

Dr. Peter Hemken Former VP and General Manager, DuPont BiobasedMaterials
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Changingcompletelythe Chemical Markets

Weaim to broadlyreplacepetroleum-basedchemicals

bybio-chemicalsand bio-materials

madeat significantlylowercostthan petro-chemicals
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Chemical ProcessIntegration Made to Work

ÅSerial reactionprocesseswith up to 5 enzyme-reactionsin one
pot commercial

ÅSerial reactionprocesswith 10 enzyme-reactionsin onepot
underdevelopment

ÅPilotinghighlyintegratedbiomassfractionationprocesswith
US-multinational companysince2016

ÅFulltechnologyindustrializationfor large scalecommodity
chemicalsby 2021
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High Costof Petro-Chemicals fromΧΦ

ÅProduct losses

ÅWasteseparation

ÅWaste disposal

Å Intermediate isolation

Å Intermediate transportation
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Chemical Separations use 16 % of US Energy

Å Chemical separationsuse
16 % of US energy

Å Membranes-ideato lower
separationenergy

- Needs yearsof R&D

- In-betweenreactionsteps
transportationstill needed

- Chemicals still from oil
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CurrentBio-Solutions do not Bring CostDown

Standard industrypracticefermentationcombinesseveralsteps
into onelivingmicroorganism, whichneedsto be fed and does
not tolerate too high productyields. 

Therefore, high microbialloadingand low productyieldmakes
fermentationand product isolationexpensive.
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The Power of the AnnikkiSolution

ÅStart from agriculturalresidues

ÅMild, non-destructive conditions for high purity chemicals

ÅCombine separate (enzymatic) reactionsinto onevessel

ĄNoin-betweenseparationsneeded

ÅFermentation for enzymesonlyĄ 1/100 of classicalvolume

ÅHigh yields, no byproducts

ÅCost-savingsby between50 % and 80 % evenoverpetroleum-
basedchemicals
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Market Need Addressed

ÅPEF as a replacement for PET bottles and fibers ($ 100  Billion)

ÅNext-generation sweetener xylitol ($ 1 Billion + high growth)

Å(Chemical) cellulose, paper, rayon for fabrics ($ 200 Billion) 

ÅLignin-basedresins, glues($ 40 Billion)

ÅGreen PU foam ($ 40 Billion), 

ÅCarbon fibers ($ 4 Billion + replacement of steel in cars)

ÅPolyamides ($ 50 Billion)

ÅManymoreproductsfrom chemicalsmarket
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Company Overview

Threestreamsςtheir combinationresultsin 

major costcuts

RedoxBiocatalysis Biomass Fractionation
Fructose to FDCA

JV with Microinnova

One-Pot, Serial Step 
Processes

Pure Products MicroreactorTechnology

First ProcessCommercial Pilot
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Lab-Pilot 
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From Straw/Stover to Pure & High-Value Products

CelluloseXylanLigninStraw

20% 25% 35%

CMC
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Products 

Straw

Stover

Bagasse

Grasses

Cellulose 
Pulp

Lignin

Advanced
Products

Fructose

FDCA
Xylan

Xylitol

LARGE MARKETS

FRACTIONATION BIOCATALYSIS     & CHEMISTRY

!ƴƴƛƪƪƛΨǎ ǇǊƻŎŜǎǎ ŜƴǎǳǊŜǎ ƘƛƎƘ ǇǳǊƛǘȅ ϧ Ƴƻǎǘ 
direct to final product

Integrated ProcessesOverview 
Biomass 

Fractionation 

Redox 

Biocatalysis

FDCA to PEF 

Joint Venture 

Cellulose
$100 B

Xylitol
$1++ B

PEF  
$100 B

Polyurethanes
$40 B

Adhesives
$50 B

Polyamides
$50 B



Conventional Biomass Fractionation (1930 - 2010)

Biomass
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Product scope

Fuel

Main Product

Yield 40-50%

Redox

Biocatalysis

Biomass 

Fractionation 

FDCA to PEF 

Joint Venture 

Cellulose
Pulp

Lignin



AnnikkiBiomass Fractionation (as of now)

Biomass

Pulp Lignin

Product scope

Main Product

C5-Sugar

Main Product Main Product

Overall Yield 75-80%

Å Highest product purity

Å Highest product quality

Å Highest product yields

Contract 

Development

Biomass 

Fractionation 

FDCA to PEF 

Joint Venture 

P
ro

d
u
c
t 

va
lu

e



Annikki GmbH  |  15

I. AnnikkiBiomass Fractionation

Yields pure primary productstreams

ĄWhich allow direct conversion to secondary products

Contract 

Development

Biomass 

Fractionation 

FDCA to PEF 

Joint Venture 
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II.  DirectBiocatalyticConversion

No isolation of intermediates (reducescostby 70 %)

Å¢ǊŀŘƛǘƛƻƴŀƭΥ αDirtyά xylanĄ purify xyloseĄ Xylitol (sweetener)

Åvs. Annikki:   Directconversionof pure XylanĄ Xylitol

Redox 

Biocatalysis

Biomass 

Fractionation 

FDCA to PEF 

Joint Venture 
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ProductCase: Quality Xylitol, ReducedCost

The Next Great SweetenerOpportunity

ωAs Sweet asSucrose

ω  EqualWeightBasis (replacementin recipessimple)

ω  IƛƎƘ ±ƻƭǳƳŜ Applications(icecream, jamsetc.) 

ω  AppealingFlavorProfile

ω  [ƻǿ GlycemicIndex => Recommended for diabeticdiets

ω  Fewercalories

ω  Preventsdental caries

Redox 

Biocatalysis

Biomass 

Fractionation 

FDCA to PEF 

Joint Venture 




