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What do we do with our waste?
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Source : Opening Lecture: The promises of green and sustainable chemistry, @
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Renewable Chemicals from food waste

films

bio-adhesives hydrophobes

Liguid Tuels

sugars

phenols solid fuels

starch nanocomposites

pectin collagen bio-surfactants

- cellulose natural chelants
chitosan PVC replacements
lignin
hemicellulose . namural dyes nycrogels
s a/ chemical
monomers

cosmetic waxes bic-solvents

Source : Opening Lecture: The promises of green and sustainable chemistry, @
James Clark, University of York, UK Everlight
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GREEN
CHEMISTRY
12 PRINCIPLES

11 analyse in
real time
to prevent
pollution

10 design 12 minimi 2 raximi
: minimize maximize

mﬂccgst: potential atom

degrade after for accidents economy
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5 safer solvents less hazardious
& reaction - chemical syntheses

4} safer chemicals

& products
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E-Factor

Sectors of the chemical industry by quantity of byproduct per kg of product

Industry Sector Product E-Factor
VeInrEgs (kg of byproducts/kg of product)
Oil refining 106 - 108 ca0.1
Bulk Chemicals 104 — 106 <15
Fine Chemicals 5-50
Pharmaceuticals 25-100+
Sheldon, R. A. Chemtech, 1994, 24, 38-47.
®
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Chem?21 Solvent Selection Guide

CHEM21 is Europe’s largest public-private
partnership dedicated to the development of
manufacturing sustainable pharmaceuticals and
brings together six pharmaceutical companies
(GlaxoSmithKline, Bayer, Janssen, Orion, Pfizer
and Sanofi), 13 Universities and four small to
medium enterprises from across Europe

Score combination

Ranking

One score 2 8

Two "red" scores

One score =7 Problematic
Two "yellow" scores Problematic @ —
Other Recommended J @ﬂ*mm SANOFI SrioN |anssen}'
Recommended Water, EtOH, i-PrOH, n-BuOH, EtOAc, i-PrOAc, n-BuDAc, anisole, sulfolane.
Recommended MeOH, t-BuOH, hgklj’z),!l 3l , ethylene glycol, acetone, MEK, MIBK, cyclohexanone,
or problematic?
Problematic eptane, ;Me?ﬂcléheiane, toluene, xylenes, chlorobenzene, acetonitrile, DMPU,
Problematic or | MTBE, THF, cyclohexane, DCM, formic acid, pyridine.
hazardous?

Hazard ous

Diisopropyl ether, 1,4-dioxane, DME, pentane, hexane, DMF, DMAc, NMP, methoxy-

ethanol, TEA.

Highly

hazardous

Diethyl ether, benzene, chloroform, CCl,, DCE, nitromethane.
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ow Transparent Solar Panels Affect==
onstruetion Companies

Business.com / Technology Solutions / Last Modified: April 3, 2018 ™= (i ' & &

Four sustainable energy companies are poised to change the
construction industry with transparent solar panel technology.

"the most willing to pay extra for sustainable offerings,” buf51 percent of baby boomers
- r—T lity is a major concern among
survey s0 said they would pav extra for sustainable products,Jand sustainability

d that, of all age groups, millennials are
KEBmO A

ranked very high in importance among Generation Z (people aged 15 to 20) as well. One
can surmise from this, and studies like it, that many people are willing to pay a higher

e "the most willing to pay extra for sustainable offerings," bu!ju percent of baby boomers|
‘ Jsurveyed also said they would pay exira for sustainable products Jand sustainability

s:/lIwww.business.com/articles/transparent-solar-
lows-construction/
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