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CONTEXT : TO MEET 5 GLOBAL MAJOR STAKES
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Industry and Chemistry are in revolution:

2000 : 6 billions inhabitants
3 billions in towns

2050 : 9 billions inhabitants
6 billions in towns

To meet global major stakes

* Access to Food, Water, Health care, Energy, Goods
* Well-known needs but more and more intense ones wit  h
an increasing population
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WORLD ENERGY DEMAND CONTEXT : 3 NEW CONSTRAINTS

@& W —

—. Developing Pop: from 4.6in1995to 8.1 Bill in 2050
Industrialized Pop: from 1.15in1995to 1.14 Billi n 2050

Industry and Chemistry are in revolution:

To meet global major stakes
* Access to Food, Water, Health care, Energy, Goods
* Well-known needs but more and more intense ones wit  h
an increasing population

To take into account 3 new constraints
LS SUVEEE ] 1. Limitation of fossil resources
2. Reduction of CO , emissions
3. Regulations

Energy
consumption x 4 1950 1995 2050

i f
. OPays en dev. : de 0,6 tep'hab en 1996, & 1, 2 ou 3 tep/hab en 2050
Population x 2

WPays ind. : 4,7 tep/hab en 1995 et en 2050

Sources AIE
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LIMITATION OF FOSSIL RESOURCES UNEVEN DISTRIBUTION OF STOCKS
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* Anticipation of peak Oil and shortage

« Increase and volatility of Oil price and Raw Materi  als 3 e e
70
En USDIT En USDIbbI ¢o 1| EXpensive oil in huge quantities
1800 100 ]
Cheap oil in short supply
1600 + o 50 1
1400 \/\\"' & 40
L 70
1200 - 30
=y Butadiene
1000 | ol
800
| 10 +
600 L5
4001 -...u- L 20 North Latin Russian  Europe Middle Africa Asia World
o America America States East Pacific
L 10
B il Stocks in 2005 of various world areas, in years of production 2005
& Source : BP Statistical Review, 2007
os +
(« = Feedstack US Guif 3% —s— Styrene US Guff  Butadiene US Guf ~ Brent ChemSuD
(en dollar/tonne} (en dollarftonng) (en dollar/tonne) {en dollar/baril) Dr Sylvain CAILLOL ~—  Montpellier Dr Sylvain CAILLOL




Forec

IPCC

ChemSuD

Montpellier

2030: +65% CO,
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REDUCTION OF FOSSIL CARBON EMISSIONS

asts IEA
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Gigaton of Carbon per year

1800 1850 1900 1950 2000

Sources : Marland, G., TA. Boden, and R. J. Andres, 2003

Chemistry based on oxidation of fossil resources

e Directive 67/548 :
classification, packaging and
labeling of hazardous
substances

Directive 76/769 : usage and

hazardous substances

marketing restrictions of some

— — . IF

INCREASE OF WASTES AND POLLUTANT VOLUMES

Directive 93/67 : risks
evaluation for human and
environment for new
substances
Regulation 93/793 : idem for
existing substances

70 ATP
6 ATP :
| >
1967 1976 1979 1992 1993 2008

production of fossil CO,
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Directive 2002/96/EC — WEEE NEW REGULATIONS
Responsibility, collect, treatment from
13/08/2005 — = — — r

Directive 2002/95/CE — RoHS
(Restriction of Hazardous Substances)
No Pb, Cd, Cr, Hg...in WEEE au

REACH regulation
Application on 1/06/2007

1/07/2006

A

Directive 2004/42/EC - VOC
Reduction of emission of VOC
in paints, varnishes...

Directive 2000/60/EC - WFD

Control of emissions in water

1/01/07 and 1/01/10

4

of hazardous substances -
2015

Directive 2008/28/EC

Directive 2000/53/EC - EUV
Objectives for recycling end-
use vehicles from 01/01/2015
95% of valuation
85% of recycling and reuse

Directive 2004/12/EC
Objectives for recycling
packaging wastes from
31/12/2008

Ecodesign demands

A

[ for some products

55% to 80% / weight

A

Directive 2005/32/EC
Framework directive for
ecodesign

2000
ChemSuD
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Sources Eur-Lex
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THE CONTEXT
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TO ANSWER, WE HAVE TO... \

...REDUCE ENVIRONMENTAL IMPACTS ! /
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« Context conception under stress
« Ecodesign is an answer Life Cycle Assessment

« Examples : success stories, limits...
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To answer, we have to reduce...

o

End of life

Recycling
ChemSu

Momw!.:?, Raw materials extraction Dr Sylvain CAILLOL

From Life Cycle to Ecodesign

« Reduction
« Communication

« Identification
« Evaluation

environnemental impacts of products and

ChemSuD

Montpellier

processes
ECODESIGN
Products and processes

LCA — Life Cycle 1

Assessment
* Innovation tool
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Life Cycle Assessment

‘; -4 Tool for ecodesign
4 STEPS

Definition
objectives and
system

Inventory Interpretation

Impacts
assessment

ChemSuD
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Life Cycle Assessment

B

Iso 14040
Iso 14044

Iso 14041

Iso 14042

ChemSuD
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Standard tool

Definition
objectives and
system

Inventory

Impacts
assessment

Iso 14043

Interpretation
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DEFINITION STEP
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Objectives of the study

Evaluation or comparison of different productions
Definition of Functional Unit

Definition of System Frontiers .3

’ Infrastruct
ure
Transport

I
I R— Extraction
& Energy

I
|
1
1
I
I
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Production

Recycling

Waste
* treatment
Frontiers of the system

Emissions Dr Sylvain CAILLOL.

INVENTORY STEP

Wl

Unit Process

Intermediary
Product

Inputs —*——

Intermediary
Product

ChemSuD
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Life Cycle

e

Transport

Use

Production

End of life

-
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INVENTORY STEP

Chems

uD
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Unit Process

INPUTS OUTPUTS
Products Products
Wastes Wastes

Raw materials
Energy

Surfaces

Water emissions
Air emissions
Soil emissions
Solid wastes
Other wastes

Energy losses
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INVENTORY STEP

Unit Process

== INPUTS OUTPUTS
Products Products
Wastes Wastes

Raw materials Water emissions

Energy Unit Air emissions
Surfaces Process Soil emissions

Solid wastes

Other wastes

IMPACTS
Energy losses
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IMPACTS ASSESSMENT

i i 1
ChemsuD No hierarchy of impacts !!!
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LCA tools available
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Interpretation

Impact X

Supply End of life Raw M Supply End of life
Production Use u Production Use
ChemSuD Innovation comes from solution research
" Montpellier Dr Sylvain CAILLOL




Outline

« Context conception under stress
« Ecodesign is an answer Life Cycle Assessment

« Examples : success stories, limits...
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Steelcase: office chair LCA

But also high
impacts linked to
Production

Highest
impacts linked
to materials

LCA

Innovation: Recycling
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Reduction of raw material impact: recycling

44% of recycled materials

7kg lighter

Packaging volume reduced by 30%
Totally stripped within 5mn

Creation of a service in order to collect
stripped pieces

Steelcase recycles pieces, packaging
boxes and films

2

Sources : A. Malsch, Steelcase
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1t of old papers

1t of old papers

. . XMJ
to treat Energetic valuation >

End of life: “avoided” processes by recycling

Ex : comparison of recycling and
burning with energy collection for paper

System 1: valuation of paper by recycling

. . Y kg
{0 treat Material recycling

System 2: energetic valuation of paper

Comparison of these systems non possible since
service is not the same !l!

S. CAILLOL




End of life: “avoided” processes by recycling

System 1 modified: valuation of paper by recycling and energy production

1t Oftzlttirngefs — Material recycling —— of\;:ger
gw\rf;i?g?s' — Energy production " o ;(nhgrjgy

System 2: energetic valuation of paper and paper pr  oduction

1t Oftzlttirngers — Energetic valuation " o f:nhé'fgy
;351}/;3;2?:;’715' —_— Paper production > of::ger

Comparison possible !!
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End of life: “avoided” processes by recycling

Generally

Recycling of non-renewable  materials : Less impacts (GES and
energy) than burial and burning

Recycling of renewable materials:
« Less impacts than burial
* More impacts than burning if energy is produced out of
fossil resources

* Less impacts than burning if energy is produced out of non-
fossil resources

S. CAILLOL

Example: LCA of Plywood Panel

Applications: Wood structure

l

Functional Unit: 1m 2for 50 years
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Life Cycle and Inventory

Trees

Production of

24 tons (load 50%) Panels and resin

Pine wood forest Distance 70 km
panels
Wall
manufacturing
38 L/100 km
Load 12 tons (50%)
Distance: 1300 km
walls "
50 km
== 1 ﬁ Dumging
38 L/100km

Load 12 tons (50%)
Distance: 1500 km

Building

Energetic valuation P syvan cAltto
Rl




Impact on fossil energy consumption

|

Production
u Supply
70% Transport
m Building
Huse
m End of life

N\

Wood panel : 55%
Resin : 45%

i
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Impact on fossil CO , emissions

Production
= Supply
Transport
® Building
Use
mEnd of life

60%

Wood panel : 58%
Resin : 42%
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Improvements ?

Resins : + 25% of all environmental impacts
8% weight composition

Resin : melamin urea formol (Formol CMR C3)

SUBSTITUTION BY NON TOXIC AND RENEWABLE RESIN
FROM WOOD CHEMISTRY

|

Resins from wood tannins, pelyphenols...
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Our Projects

ENVIRONMENTAL
IMPACTS

Binder and resins from renewable resources

GreenCoat (ANR): coatings from fatty acids, glycerin
Partners : Resipoly, SEG, LCPO Bordeaux, IAM Montpe llier

GreenResins : Binders and coatings from polyphenols, tannins
Partners : Bois d’Oc, SubNaMed, INRA, IAM
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Advantages & limits of LCA

» Assessment on the whole life cycle, all impacts
« Standardization with Iso 14040

« Availability and quality of data for inventories
- Lack of production and up-to-date data, of assessments on unit processes
- Confidentiality issues

» Methodological issues

- Comparative, non absolute assessment

- Elements vary owing to situations, geographic areas, hypothesis and scope
of study, and vary also with time...not systematic up-to-date

« Impossible to show improvement ability of a new pro cess compares to
a mature one

Dr Sylvain CAILLOL

> SYMPOSIUM ECOCHEM 09

1 - 2 APRIL 2009, MONTPELLIER

http://lwww.enscm.fr/ChemSuD

Perspectives
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