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The following slides are part of a 
presentation given by Alain Frix at IFEAT 
2022 Conference in Vancouver, Canada, on 
October 10th 2022



Whether synthetics or naturals, 
F&F feedstocks are mostly relatively tiny 
hydrocarbon molecules

Let's do some magic and put together the 
carbon requirements from various industries, 
and see how they compare. 
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< 2 million MT
33 billion USD
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Let's take a closer look at 
this little F&F world
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The F&F planet is made out of 
2 very different worlds

< 2 million MT
33 billion USD
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2 very different worlds

< 2 million MT
33 billion USD

Flavours Fragrances

Global, 
lifestyle

REACH etcNo REACH

Local, 
tradition

Many # of 
ingredients, 

small 
volumes

Fewer # of 
ingredients, 
big volumes

19 billion USD 14 billion USD
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F & F
World of

Flavours & Fragrances

Flavours Fragrances

&

Flavours Fragrances

Fragrance “filler” ~ 220,000 MT =
• Solvents  100,000 MT 
• Alcohol / additives   75,000 MT
• Others / fillers  45,000 MT

Fragrance Ingredients

800,000 MT 
of ingredients

Flavours “filler” ~ 940,000 MT =

• Fillers (Maltodextrine,Proteines) 200,000 MT
• Acid & salts & alcohol additives   140,000 MT
• Solvents                                           120,000 MT
• Sugars                                                 80,000 MT
• Milk cream dairy                               80,000 MT
• Vegetable oils & fats                         70,000 MT
• Colors 50,000 MT
• Others                                               200,000 MT

Flavour Ingredients

1,100,000 MT 
of ingredients

Fragrance “core” =
Aroma chemicals, 
Essential oils / 
natural extracts 
580,000 MT

Flavour “core” =
Aroma chemicals, 
Essential oils / 
natural extracts  
160,000 MT
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F & F
World of

Flavours & Fragrances&
580,000 MT

Let’s focus on the core of our industry :
All naturals and all synthetic ingredients that have a smell or taste

160,000 MT

740,000 MT
of key feedstocks
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Where are these key aromatic feedstocks coming from ? 
How do they compare to each other ? 

How are they likely to evolve ? 

Global odoriferous substances for F&F
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~ 250 000 mt for F&F

67%
33% RenewableNot Renewable
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Petro-
chemicals

~ 740 000 mt of 
true F&F aromatic 

ingredients

Renewables
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Petro-
chemicals

~ 490 000 mt for F&F ~ 250 000 mt for F&F

67%
33% Renewable Not Renewable

Weight of aromatic 
ingredients for F&F

Often, synthetic and naturals complement each other, as they are not similar
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Forest terpenes are 
derived from turpentine, 
extracted from Conifers 
such as Pine, Fir, 
Spruce, etc.
This group of 
aromachemical is 
responsible for half of 
today’s F&F renewability. 
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Fragrance & Flavour Ingredients
Overview of F&F Feedstocks

PETROCHEMICALS
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Turpentine

Pine Spruce Fir  
forests biomass

What’s 
behind 

the drop ? 

Half 
renewability 
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100,000 MT 
Pitch to boiler

30 %60 %  yield50,000 mt
to biofuel

100,000 mt biofuel ?

Softwood forests = 90 billion MT
Hardwood forests = 180 billion MT

TAPPING

-20% water

Drying wood

de-bark 
logs

68.8 % 
biomass-20% water

F&F
<100 mt

alkaline
digestion

NaOH + Na2S 
impregnation

Cooking

Washing
Bleaching

Separation of
lignin from
cellulose

Distillation

Recovery 
of

inorganics, 
+ lignin is
burned

fermentation

Solvent 
extraction

Distillation

Needles 
foliage

11.2% 
biomass

Pulp =Cellulose
Soft wood Paper 
140 000 000 MT

<0.3 % (of pulp) CST Crude 
Sulfate Turpentine 180 000 mt

~17% GT Natural “gum” Turpentine 150 000 mt

10% water

~70% Gum Rosins 
(90% resin acid)
650 000 MT

Softwood Lumber
150,000,000 MT 

(construction, 
furnitures)

285,000,000 MT

Tapping : access
260,000,000 MT 

biomass trees alive, 
only resin collected

Pine Resins 1,120,000 mt

(Adhesives,inkt,tires, coatings, 
sealants,sizing…)

Barky logs BL

Branches
& tops

Stump 
collection : dead

wood stumps
removed from

forest land

170,000 MT of stumps

<2000 mt WT Natural “wood” 
Turpentine 50% alpha  5% beta   

30% dark phenolic rosin
>3,000 MT

Spent wood

Phytosterols
5 000 MT

(2)Resin acids : 
• Abietic (35-52%)
• Dehydroabietic (4-27%)
• Palustric (10-12%)
• Isopimaric (1-12%)
• Neoabietic (4-10%)
• Pimaric (1-7%)
• Sandrarcopimaric (0-3%)

70% Wood Rosin
>7,000 MT

PULP
strong cellulose

100,000,000 
MT

480,000 mt TOR rOsins

Other esters wood
Resin >5,000 MT

KRAFT PULP MILL
Cheapest,yield
43%, stronger

fibers, but sulfur

Methanol < 700,000 mt

Ethanol < 700,000 mt

Waste slugde 2% hexose
<5,000,000 mt

Acetic acid < 150,000 mt

(1) Some hydroxycarboxylic acids found in CTO : 
α- and β-glucoisosaccharinic, xylosaccharinic, lactic, 
3,4-dideoxypentonic, 2-hydroxybutanoic, and glycolic 
acids

Soap Detergents 
emulsifiers, 

mining,adhesives
surfactants

CRUDE TALL OIL (1) 
(40 Kg/mt of pulp)

1,800 000 MT
(40% rosin acids,35% 

fatty acids, incl
hydroxycarboxylic acids)

Inks, 
Emulsifiers, 
Tackifiers

14% Tall Oil Heads
200,000 MT

14%  Tall Oil Pitch 
bioEnergy

200 000 MT

5%  Tall Oil Distilled
(35% light resin acids, 
65% heavy fatty acids) 

75,000 MT

Biorefinery
????

Asphalt & 
construction

Bio chemicals

Barks
(~11% 
of BL)

Barks
waste

bark 35 
million

MT

Conifers dry biomass (average green biomass : 100% moisture content = 50% of weight is water)
42% cellulose (glucose long polymers) 3 xlonger than hardwoods
27% hemicelluloses net (crossed polymers various sugars)
28% lignin rigidity (polymers of phenylpropane units)
70% softwood VOC are terpenes, then hexanal..

Stumps 
& roots

17.2 % 
biomass

2.8 % 
biomass

evaporating

Cut timber, let dry 6 months

70% KRAFT 
Pulp mills7% Sulfite Pulp mills

acidic
digestion

Na2SO3 
impregnation

Cooking

Washing
Bleaching

Separation of
lignin from
cellulose

evaporating

SULFITE MILL
More for Spruce, less

for Pine, weaker fibers, 
41% yield,  lignin

separation, but sulfur

Construction 
(concrete)

Agrochem
(dispersing agent)

Animal feed
(pellet binders, Ca Na 

electrolytes, gut 
agents)

Food (filler, 
vanillin)

Ligno-
sulfonates 
3,000,000 

mt

ORGANOSOLV
Cleaner tech, to be
improved,  Good

cellulose and 
sulfur-free lignin

separation

Methylcellulose
100,000 MT

BROWN 
LIQUOR

Pharma
(laxatives)

MECHANICAL PULP
MILLS  

Rearrangement of 
fibers, no extraction 

of components

SEMI-MECHANICAL 
Chemo-Thermo

MILLS CTMP 
Rearrangement of 

fibers, no extraction 
of components

23% Other Pulp mills

SO² + H²S

PULP
10,000,000 MT

Soap 
skimming
+H2SO4

2 000 000 MT 
Organics

60 000 000 
MT lignin to

furnace

BLACK 
LIQUOR 
62 000 000 

MT 
ORGANICS

240 million MT 
debarked wood

~30% dead biomass stay in 
forest, decay

microorganismsanimal CO²

bioEnergy

Softwood Non Fuel 
Cutting : 

> 800 000 000 MT (wet) 
trees cut to feed saw

mills & pulp mills

Softwood Fuel 
Cutting : 

>200 000 000 
MT (wet)

= Business driver

= By-product
Chemical 
reaction=

= Bioenergy

25 million MT
65 million MT

PULP
30,000,000 MT

Cosmetics
<500 mt

Glycerol Ester of Abietic acid
~2000 MT 

320,000,000 MT

42 % 
yield

220503BD
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360 million MT

Saw mills

Softwood Panel 
(OSB, Plywood, PB, 

FB) 80,000,000 MT

(construction, 
furnitures)

Sawdust & 
shavings

10,000,000 
MT

40,000,000 
MT waste

bark

Panels

Pulp mills
80 million

MT of
chips

Saw-chips 
170,000,000 

MT

GLOBAL SOFTWOOD BIOMASS FLOW TO MARKETS

CUTTING

> 1,000,0000,000 MT

World C Biomass 
inventory   (UN FAO)

Biodiesel 
>500,000 MT 

Fuel wood
165,000,000 

MT Paints, 
Cleaners, 
Linoleum

32%  Tall Oil Fatty
Acids (linoleic ,oleic, 

palmitic )500 000 MT

35% Tall Oil Rosins
500 000 MT    (2)

(600 ppm sulfur)

Lumber

www.allchemix.com

Food-CG 
10,000 mt

collect < 900,000 MT 
oleoresin, avg yield 4 Kg 

per tree times year

Tapping is somehow 
sustainable

HVO    400 000 MT 

CST
200 000 

mt

F&F, 
Camphor, 
Polyterp, 
Solvents

CST 20 000 
mt
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Fragrance & Flavour Ingredients
CONIFEROUS FORESTS DRIVERS :

SAW MILLS     : 350,000,000 MT of wood  230,000,000 MT of lumber and panels   CONSTRUCTION & FURNITURE

PULP MILLS    : 280,000,000 MT of wood  140,000,000 MT of cellulose   PAPER AND CARDBOARD

+ > 6,000,000 MT of by-products  Various Industries

PINE TAPPING:  1,000,000 MT of oleoresin through tapping tree alive  650,000 MT Pine Rosins  RESINS

Paper / Cardboard

FLOW FROM 
PINE FORESTS

Pine Resins

16

Turpentine is one of smallest side 
streams in whole biomass chain, but 
with a wide range of applications

Lumber / Panels / 
Furnitures

Turpentine
350,000 MT

Perfumes

Camphor

Terpene Resins

Agronomy 

Solvents
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Fragrance & Flavour Ingredients

The other half of today’s F&F 
renewability mainly comes 
from Essential oils.

ESSENTIAL OILS
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Fragrance & Flavour Ingredients

>227 COMMERCIAL ESSENTIAL OILS IN WORLD
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Climate  

Various areas are 

expected to suffer 

from structural water 

shortages. Impact on 

EO yield and 

composition are yet 

limited. 
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Disruptive corridors of hurricanes, cyclones and typhoons.

Hurricane, cyclones, tyfoons : impact routes of 6000 events over past 150 years

Routes of 6000 Hurricanes, 

cyclone and typhoon over 

last 150 years

Especially concerning for 

areas surrounded by sea 

surfaces
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But also great achievements : example from arid savannah to plantations

20 years of

Patience 

Dedication

Investment

Positive socio-economic impact

Ethical responsibility for all 

stakeholders including CGC
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Kununurra, Australia
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Sustainability & Regulatory burden on farmers
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REACH

COSMOS

RSC

FSC

ECOCERT

NATRUE

ISO
Traceability
Organic

Vegan

Farmer …or sherpa ? 
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OFTEN FORGOTTEN
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Perfect sustainability is a myth  

More than scores, it is progress that companies should seek: continuous 
improvement of its own internal framework, year after year, whether it is a 

producer of petrochemical derivatives, or agricultural products. 

Often...

...a very good carbon footprint comes at the cost of a reduced social support....

...a very good social footprint comes at the expense of environmental impact...

Difficult to excel on all 3 pillars (economic, environmental and social)

.
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Overview of F&F Feedstocks

OTHERS : SMALL
to EXTREMELY  

SMALL…as 
Biotech is today

www.allchemix.com
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Overview of F&F Feedstocks

PETROCHEMICALS

Petro-
chemicals
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Naphtha
Cracker

Butadiene
C4

Propylene
C3

Ethylene 
C2

Crude 
oil

Gazoline

Diesel 

Other 
fuels

Naphtha C2 C3 C4  
= co-products of Gazoline production from Crude Oil
= Key starting blocks to all kind of plastics PET /  PU / 
POLYAMIDES / RESINS / SOLVENTS / VITAMINS / Etc

Petro-
chemicals
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Plastic 
Herbicide

Resins

Polyamides Nylon

PET

Food 
preservatives

Solvents

Vitamins

PET Plasticizers

Gazoline

Polymers 
Resins

Polyurethane

Solvents

Epoxy resins

INDUSTRY DRIVERS: 
Fuels, Plastics, 

Solvents, Resins

Solvents
Polyamides Nylon

Naphtha
Cracker

Ethyl
ene  
C2

Prop
ylene  

C3

Buta
diene  

C4

Diesel 

Crude 
oil
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Such markets are more than 1000 times larger than F&F market, F&F will access those volumes made available in the petro chain
Petrochemicals are mainly designed for big industries such as Plastics, Textile, Adhesives, Solvents, Vitamins, etc.
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F&F Industry : over 2000 F&F ingredients are made from petrochemical route from Crude Oil Nahphta crackers. 
This represents 500,000 MT of F&F odoriferous materials = 67% of all F&F core ingredients

PETROCHEMICAL  
DERIVATIVES TO F&F 

~ 67% of F&F 
ingredients

Naphtha
Cracker

Crude
oil
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Naphtha
Cracker

Crude
oil Petrochemistry is often a construction job, adding 

building blocks.
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Petrochemicals have an history of more than 150 years,  they provide many F&F molecules at low cost  
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Over last decade, increased interest for chemical building blocks from BIOMASS

BIOMASS
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BIOMASS

Nature produces very complex and long molecules. Using biomass often requires 
breaking down complex molecules into easier building blocks.
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FUTURE : INCREASE OF PARTIAL RENEWABILITY 
HYBRID MOLECULES from PETRO + BIOMASS, DIFFERENT CONCEPT THAN MASS BALANCE

34

Naphtha
Cracker

Crude oil 
refinery

PULP

BIOMASSPETROMASS

Guaranteed renewable % content in a 
specific product, each 100% traceable

MASS BALANCE

+

+
+

+

++

+
+

+

HYBRID ADDITIONS 

Certified average utilization % of 
biomass by producer, but no full 
traceability possible on each product

FATS

SUGAR

SEEDS
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FUTURE : INCREASE OF PARTIAL RENEWABILITY 
HYBRID MOLECULES from PETRO + BIOMASS HYBRIDS



World industries’s appetite for more renewables is just starting : 

What to expect: In the growing struggle to obtain biomass feedstocks, it is essential to better 

understand the dynamics of other industries, and create partnerships where possible.

Where will the biomass move ? 

Biomass is not endlessly accessible…
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More information available on free article in free IFEAT World magazine 
July 2022   https://ifeat.org/2022/07/ifeatworld-july-2022/

Also freely available on www.allchemix.com
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