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Green technigue — solvent free synthesis and it’s advantages
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Abstract: Green chemistry is the design of chemical products and processes that reduce or
eliminate the use or generation of hazardous substances. Green chemistry applies across the life
cycle of a chemical product, including its design, manufacture, use, and ultimate disposal. Green

chemistry is also known as sustainable chemistry.
Introduction: Green chemistry:

o Prevents pollution at the molecular level

o Isaphilosophy that applies to all areas of chemistry, not a single discipline of chemistry

« Applies innovative scientific solutions to real-world environmental problems

e Results in source reduction because it prevents the generation of pollution

e Reduces the negative impacts of chemical products and processes on human health and
the environment

o Lessens and sometimes eliminates hazard from existing products and processes

o Designs chemical products and processes to reduce their intrinsic hazards

Green chemistry reduces pollution at its source by minimizing or eliminating the hazards of

chemical feedstocks, reagents, solvents, and products.

This is unlike cleaning up pollution (also called remediation), which involves treating waste
streams (end-of-the-pipe treatment) or cleanup of environmental spills and other releases.
Remediation may include separating hazardous chemicals from other materials, then treating
them so they are no longer hazardous or concentrating them for safe disposal. Most remediation
activities do not involve green chemistry. Remediation removes hazardous materials from the
environment; on the other hand, green chemistry keeps the hazardous materials out of the

environment in the first place.
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If a technology reduces or eliminates the hazardous chemicals used to clean up environmental

contaminants, this technology would qualify as a green chemistry technology. One example is

replacing a hazardous sorbent [chemical] used to capture mercury from the air for safe disposal

with an effective, but nonhazardous sorbent. Using the nonhazardous sorbent means that the

hazardous sorbent is never manufactured and so the remediation technology meets the definition

of green chemistry.

Reduces the amount of any hazardous substance, pollutant, or contaminant entering any
waste stream or otherwise released into the environment (including fugitive emissions)
prior to recycling, treatment, or disposal.

Reduces the hazards to public health and the environment associated with the release of

such substances, pollutants, or contaminants.

The term "source reduction" includes:

Modifications to equipment or technology
Modifications to process or procedures
Modifications, reformulation or redesign of products
Substitution of raw materials

Improvements in housekeeping, maintenance, training, or inventory control

Section 2 of the Pollution Prevention Act establishes a pollution prevention hierarchy, saying:

The Congress hereby declares it to be the national policy of the United States that
pollution should be prevented or reduced at the source whenever feasible;

Pollution that cannot be prevented should be recycled in an environmentally safe manner,
whenever feasible;

Pollution that cannot be prevented or recycled should be treated in an environmentally
safe manner whenever feasible; an

Disposal or other release into the environment should be employed only as a last resort
and should be conducted in an environmentally safe manner.
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Green chemistry aims to design and produce cost-competitive chemical products and processes

that attain the highest level of the pollution-prevention hierarchy by reducing pollution at its

Source.

For those who are creating and using green chemistry, the hierarchy looks like this:

1. Source Reduction and Prevention of Chemical Hazards

o

@)

o

Designing chemical products to be less hazardous to human health and the
environment*

Making chemical products from feedstocks, reagents, and solvents that are less
hazardous to human health and the environment*

Designing syntheses and other processes with reduced or even no chemical waste
Designing syntheses and other processes that use less energy or less water

Using feedstocks derived from annually renewable resources or from abundant
waste

Designing chemical products for reuse or recycling

Reusing or recycling chemicals

2. Treating chemicals to render them less hazardous before disposal

3. Disposing of untreated chemicals safely and only if other options are not feasible

*Chemicals that are less hazardous to human health and the environment are:

o Less toxic to organisms

e Less damaging to ecosystems

« Not persistent or bioaccumulative in organisms or the environment

« Inherently safer to handle and use because they are not flammable or explosive

Benefits of Green Chemistry

Human health:

o Cleaner air: Less release of hazardous chemicals to air leading to less damage to lungs
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e Cleaner water: less release of hazardous chemical wastes to water leading to cleaner
drinking and recreational water

e Increased safety for workers in the chemical industry; less use of toxic materials; less
personal protective equipment required; less potential for accidents (e.g., fires or
explosions)

o Safer consumer products of all types: new, safer products will become available for
purchase; some products (e.g., drugs) will be made with less waste; some products (i.e.,
pesticides, cleaning products) will be replacements for less safe products

o Safer food: elimination of persistent toxic chemicals that can enter the food chain; safer
pesticides that are toxic only to specific pests and degrade rapidly after use

o Less exposure to such toxic chemicals as endocrine disruptors
Environment:

e Many chemicals end up in the environment by intentional release during use (e.g.,
pesticides), by unintended releases (including emissions during manufacturing), or by
disposal. Green chemicals either degrade to innocuous products or are recovered for
further use

« Plants and animals suffer less harm from toxic chemicals in the environment

« Lower potential for global warming, ozone depletion, and smog formation

e Less chemical disruption of ecosystems

o Less use of landfills, especially hazardous waste landfills

Economy and business:

« Higher yields for chemical reactions, consuming smaller amounts of feedstock to obtain
the same amount of product

o Fewer synthetic steps, often allowing faster manufacturing of products, increasing plant
capacity, and saving energy and water

e Reduced waste, eliminating costly remediation, hazardous waste disposal, and end-of-

the-pipe treatments
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o Allow replacement of a purchased feedstock by a waste product
o Better performance so that less product is needed to achieve the same function

e Reduced use of petroleum products, slowing their depletion and avoiding their hazards
and price fluctuations

o Reduced manufacturing plant size or footprint through increased throughput

e Increased consumer sales by earning and displaying a safer-product label (e.g., Safer
Choice labeling)

o Improved competitiveness of chemical manufacturers and their customers.
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