


as well as for the environment, where 
H202 simply decomposes to water 
(H20) and oxygen. 

Verstile Ionic Liquids 
Salts, such as sodium chloride, 
NaCl, are commonly solids at room 
temperature. These salts can be 
transformed into a liquid solution 
by adding water. There are some 
salts, however, that are already 
liquids at room temperature-no 
water needed! These ionic liquids 
have attracted much attention over 
the past couple of decades for 
their many unusual properties and 
potential applications, especially 
when it comes to green 
chemistry. 

• 1-hexyl-3-methyllimidazolium chloride 

Very exciting is the fact that certain 
ionic liquids are able to dissolve cellu
lose, which is , by far, the most abun
dant and renewable material and 
energy resource on this planet. As 
discussed in Chapter 13, Cellulose is 
the structural biopolymer of plants. 
Strands of cellulose bind very tightly 
to each other, which is good for the 
wood we use to build our houses or 
the cotton in our clothes. When the 

Many ionic liquids are 
organic compounds, which 
means it is easy to modify 
their properties by tweak
ing their chemical struc
tures (see Chapter 12). An 
ionic liquid made of the 
following compound, for 
example, has been found 
to have great potency 
against the polymer coats, 
called biofilms, that col
onies of bacteria build 
around themselves for 
protection. Biofilms are a 
major problem in hospi
tals. They also foul the hulls 
of ships and pipes in indus
trial machinery. In these 
situations, biofilms are 
treated with harsh chemi
cals. The ionic liquids offer 
a potentially more effec
tive and environmentally 
friendly alternative. 

• Switchgrass is an efficient source of cellulose in that it
grows year round in many environments and never needs 
replanting. 

cellulose is dissolved in ionic liquids, 
however, this tight binding relaxes, 
allowing the separation of individual 
strands. Separated strands of cellu
lose can then be easily broken down 
into sugars that can be fermented into 
ethanol. (Ethanol from such sources is 
known as cellulosic ethanol.) They 
can also serve as a starting material 
for nonpetroleum-based polymers. 
Both these applications would help 
move us away from our dependence 
upon nonrenewable and greenhouse 
gas-emitting petroleum. 

CONCEPTCHECK 

How can we be sure that green 
chemistry technology will get 
implemented by industries? 

WAS THIS YOUR ANSWER? Green 
chemistry technology is good for 
the pocketbooks of the industries 
that implement this technology as 
well as for the environment. 

Think and Discuss 

1. Specify which of the principles
of green chemistry are illustrated
by the example of affordable
hydrogen peroxide.

2. To what extent should green
chemistry technologies be
exported to developing nations?
Why?

3. As a consumer, what can you do 
to support green chemistry?

4. There is now much research
being dedicated to the trans
formation of ever-abundant and
renewable cellulose into biofuels
and bioplastics. Why wasn't this 
research started in earnest during
the 1960s, which was a decade of
much environmental awakening?

5. About 40 percent of all our solid
waste sent to landfills consists
of cellulose-containing products,
such as paper, cardboard, and 
packaging. Might our landfills
one day be considered a valu
able source of cellulosic ethanol?

 




