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What is Green Chemistry?
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» “Green chemistry is the design of “
chemical products and processes
that reduce or eliminate the
generation of hazardous
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» Green chemistry is the idea of
making chemistry more ey \0
environmentally friendly as well as 4/). o‘\
more sustainable. 7 PR 01?.
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12 Principles of Green Chemistry

1. Prevent Waste 2. Maximize Atom Economy
» Design reactions that leave less waste or » Making reactions with as little atomic waste as
none at all. e 1
: Slmvnut:n:w drug for cmgl‘ with a
much higher yleld. .
Stoichiometric:
3 PhCHIOHICH, + 2 CrO, + 3 H,50, & 3 PHCOCH, +
Cry(S0,); + 6 H:O

Atom efficiency: 360/860 « 42%

Catalytic
PhCHIOH)CH, + 15 O, + CATALYST - PhCOCH, + H,0

Atom efficiency: 120/138 = 87%
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12 Principles of Green Chemistry

3. Design Less Hazardous 4. Design Safer Chemicals
Chemical Synthesis and Products
» Design reactions that use and » Design chemicals that can perform
produce as few harmful chemicals the same actions as those that
as possible. exist, but with less toxicity.

» Example: Paint
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5. Use Safer Chemicals and 6. Increasing Energy

Products Efficiency

Create reactions that can be done
at room temperature and standard
pressure whenever possible.

» Avoid using toxic chemicals »
wherever possible.

» Example: QD Vision, Inc developed
a less hazardous method for >
creating screens,

Example: 2005 winner of Nobel
Prize in chemistry.
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12 Principles of Green Chemistry

7. Use Renewable Feedstock 8. Avoid chemical derivatives

» Feedstock: starting materials used » Avoid using blocking groups or
for many reactions. protecting groups whenever
possible, as it generates additional

» Use starting materials from o
renewable resources rather than -
limited ones like fossil fuels. » Example: tert-Butyloxycarbonyl
) protecting group (BOC) which is
» Unrenewable example: Petroleum. used as a protecting group on
» Renewable example: Glucose. amino acids.
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12 Principles of Green Chemistry

9. Use Catalysts, not 10. Design Chemicals and
Stoichiometric Reagents Products that Degrade After
» In principle, catalysts are not Use

consumed meaning they can be » Develop products that will

regenerated and reused within the naturally degrade in the

reaction. environment, rather than remain

and cause more pollution.
» Example: Catalytic aerobic E"‘"‘P"? Ingeo™ Eco product

oxidation is much faster than that
aerobic oxidation without I n e O
catalysts.

by NatureWorks
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12 Principles of Green Chemistry
11. Analyze in Real Time to 12. Minimize Potential for

Prevent Pollution Accidents
» Monitor all reactions to ensure » Design chemicals and reactions
they are creating as few unwanted that have the smallest possible risk
byproducts as possible. for accidents.
» Example: Real time IR monitoring. » Practice lab safety to prevent spills
" or other harmful accidents.
':"" » This helps prevent damaged to the
£ environment, the lab, and you.
M
k =3 — -
» —— e

—--. L] 'v.'“

“ﬂ 1400 1500 1590 1520 1530 1540 1550 1580 1570
waveieng® (rvm)

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




‘yow

Scanned with CamScanner




