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http://www.novozymes.com/
http://www.verenium.com/index.html
http://www.biodegradablestore.com/cip/cip_bags.html
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Think of greenness at product every stage
SELEAR LR WEAERRES

Primary Categories:

Product-Level

Process-Level

Facility-Level

Chemical Characteristics

Tier 1

o Human Health Effects (16)

o Ecological Effects (22)

o Physical Safety Properties (9)

Chemical Processes

Materials & Waste

o Process Mass Efficiency

o Recycled/Reused inputs
o Waste generation

Social Responsibility

Human Rights
v Child Labor
~ Forced Labor
o Compliance

Tier 2
o Endocrine Disruption

Water

& Use

o Consumption
o Discharge

Society Performance
Indicators [OPTIONAL]

Energy & GHG

Process Safety

Bio-Based Carbon
Content

Innovation

EiRZKE : Clinton S. Boyd, Michigan Green Chemistry Clearinghouse
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Apply Life Cycle Analysis in Manufacturing
Process

Life Cycle Stages

Life Cycle Impact Categories

Resource depletion
Land Use
Global warming
Stratospheric ozone depletion
Acidification
Eutrophication
Smog formation
Ecotoxicity
= Terrestrial toxicity
= Aquatic toxicity
Human health

cooooood

o

B oo |

ERIZRIE : Clinton S. Boyd, Michigan Green Chemistry Clearinghouse
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Bio-resin Roadmap Accepted in Canada

o221 01 2005 22016 2017

Biomonomer
{PU, PF, VE, UPE)

(lignin, vegetable oil &

Monomer ‘
hemicellulose)

Bioresins Low styrene
Composites (PU , PF, VE, UPE, Epoxy) UPE/VE
Modified Bicaerogels
NCC NCC

-
gz
Ny

(lignin, cellulose) CNF Antimicrobial
coatings
Elastomer — - -
dandelion Stabilized latex Industrial latex Vulcanized rubber
Monomer " cvelic
Y Succinic / adipic acid based monomers
(starch, monomer
hemicellulose)
= Liquid molding ROP in continuous Liquid moulding thermoplastic polyesters
g (starch, vegetable oil) process
S
m © Lignin TP Lignin TP :
= — immiscible blend miscible bleng || POamide
T obased | J
I thermoplastic PHA/PHB PHB industrial formulations
= (lignin, starch, (Base resin)
table oil & st
vegetable oi waste) | ST R e e

- N - - . T RilT TR |4. Copyright 2013 .
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Bio-Polymers Development be Expected

Biopolymers from Lignin

WOOD, STRAW

EXTRACTION

CHARACTERIZATION

LIGNIN MODIFICATION

BIOPOLYMERS
Monomers Epoxy

Thermoplastics B UPE

v

P Rigid & . .
Molding, foam, film, fibre ﬂegdbie Resins used for composites

— : _ B 40 Copyright 2013
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« Environmental concern will play important role in the future.

« Shale gas based petro will boom but constrained by NGL supply.

« China enterprises will accelerate efforts on high value materials and
coal-based chemistry.

* Further industry consolidation in bulk petrochemicals markets.

« Oill & gas rich players in the Middle East likely to acquire further
businesses.

« Improving profitability followed by over investment and hence another
“industry cycle”.

* Naphtha based projects will yield more liquid intermediates.
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http:/lieknet.iek.org.tw
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Given the rapid pace of change in cutting-edge technology and industry development, the timeliness and comprehensiveness of the
information included in this presentation cannot be guaranteed by ITRI. Users of this presentation shall bear full |Iabl|l_t¥1 for any injury or loss
that may be sustained as a result. The Copyright of this presentation belongs to ITRI and none of this presentation, either in part or in whole,
in any form, may be reproduced, publicly transmitted, modified or distributed or used by other means without permission from ITRI.
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