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Glass May Not Be All It’s
Cracked Up to Be
by Drew Schwartz

A

s a Colorado resident and avid craft beer drinker, I prefer my local
microbrews in bottles rather than cans. I think bottles provide a nicer
looking pour than cans. But none of my favorite craft brewers offer
their beers in plastic bottles. So I am stuck with glass bottles for now. But
I’m hoping that some of the smart craft brewers will begin to offer plastic
bottles because from an environmental perspective, plastic has a lot going
for it compared to glass.

First, consider production
Producing glass takes an enormous amount of energy since the raw materials — normally a mixture of sand, soda ash, limestone, dolomite and feldspar — must be heated to more than 2,700°F/1,482°C. And glass manufacturing releases a series of air-polluting compounds such as nitrogen oxides,
sulfur dioxides and particulates into the air. These particulates are a special
concern because they are small enough to enter the nose and throat and
reach deep into the lungs, where they can cause serious health problems.
The International Finance Group arm of the World Bank has published figures showing that particulate emissions for glass manufacturing are 16 to 33
times higher than for plastics manufacturing.
One European study, published in the January 2009 issue of the
International Journal of Life Cycle Assessment, looked at the total environmental benefit of using plastics instead of glass for baby food jars. Their
findings can be summarized by saying that using plastics instead of glass
reduced the environmental impact on primary (manufacturing) energy by
14 to 27 percent, reduced CO2 emissions by 28 to 31 percent, reduced particulates by 31 to 34 percent and reduced the components that cause acid
rain by 28 to 31 percent.
Looking ahead, we all anticipate energy efficiency improvements in the
manufacturing of glass and plastics. But a glass plant runs seven days a
week, 24 hours a day and the glass-making furnaces cannot be shut down

The aquarium at the Avia Park shopping center in Moscow, Russia is a record-breaking 75 feet tall. The
tank is constructed of seven sections of R-Cast® acrylic, which weigh up to 26,000 pounds each. The
acrylic is eight inches thick in order to retain the 98,000 gallons of water within the tank. Photo courtesy of
Reynolds Polymer Technology, Inc.

and cooled during their lifetime of 15 to 20 years; so any energy efficiency
technologies that come along in the meantime would potentially have to
wait years for installation into existing glass plants. Plastics manufacturing is
not governed by these restraints, so improvements can be made at any time
during the lifetime of the facility.

And transportation
Glass is a lot heavier to transport than plastic. Being heavier means that glass
uses more energy, releases more CO2 into the atmosphere and costs more
money to ship than plastics. It has been estimated that if you filled a delivery
truck with half-gallon bottles of milk (or beer), the glass would constitute
about one-third of the total weight of shipment, compared with about 5
percent of the total weight of the shipment for polyethylene terephthalate
(PET) or high density polyethylene (HDPE) bottles.

Advantages of plastics in action
This broken glass window and chipped, peeling wooden window frame is not only an eyesore, it’s hazardous. A replacement using performance plastics could provide safety, durability and a more aesthetically
pleasing view.
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Plastics fabrication is easier and uses less energy than glass fabrication.
Therefore, the process of heating plastics into shapes such as skylight domes
and flight aircraft canopies is yet another arena in which plastics shine over
glass.
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Plastics also have a lot going for it, over glass, as a glazing material. Singlepane thickness acrylic windows weigh half (1150-1190 kg/m3) as much as
silica glass windows (2400-2800 kg/m3). This is a primary reason why airplane windows are made from plastics.

for glass means more weight on the truck, which compounds the transportation energy and air pollution disadvantage for glass compared to plastic, in
addition to more landfill waste if this packing material isn’t repurposed and/
or recycled.

And acrylic windows let in up to 92 percent of the available visible light
where silica glass windows admit something in the 80 to 90 percent range.
Acrylic windows retain their clarity as thickness increases, while distortion
increases with thickness in silica glass windows. This greater transmission
of light by plastics over glass permits architects more flexibility in designing
ways to maximize the use of natural light in new and renovated buildings.

One more benefit of the shatter-proof characteristics of plastics: they
make plastics more suitable for ballistic grade and containment grade products.

Single-ply acrylic sheet conducts less heat than glass. This is demonstrated by the way water-filled acrylic tanks are warmer to the touch than silica
glass tanks, and by the way there tends to be far less condensation on the
outside of acrylic tanks than on the outside of glass tanks.
Multi-wall polycarbonate sheet for greenhouses has much higher
R-values than silica glass for greenhouses; at 6 mm twin-wall polycarbonate
those R-values are 1.6 times higher and at 16 mm triple-wall polycarbonate
the R-value is 2.5 times higher than glass. (For those not familiar with this
term, R-value is a measure of thermal resistance used in the building and
construction industry.)
And, of course, acrylic and glycol modified polyester terephthalate (PETG)
also have higher impact strength than silica glass and will not shatter. Acrylic
itself is between 8 and 17 times stronger than silica glass. Plus, when seethrough plastic sheets do break, they tend to crack, not shatter, and are less
apt to break into dangerous shards like silica glass.
Since silica glass breaks more easily than acrylic, PETG and polycarbonate,
it requires more cushioning material to ship. This additional packing material
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So, the next time you’re talking to someone who is promoting glass as
being greener than plastics, tell them that glass may not be all it’s cracked
up to be.
Environmental Committee Volunteer Drew Schwartz is president of Colorado Plastic Products,
500 South Arthur Avenue, #600, Louisville, CO 80027-3066 USA. He can be reached at (303)
443-9271 or (800) 398-9271, fax: (303) 443-9251, email: dschwartz@coloradoplastics.com,
www.coloradoplastics.com.

Get Into the GreenSceneTM
The IAPD Environmental CommiƩee developed the
GreenSceneTM program to recognize those IAPD member
companies that incorporate environmentally friendly,
sustainable business pracƟces into their operaƟons.
Qualified IAPD members display the GreenSceneTM logo
on their website, in their markeƟng collateral, in email signatures and on
press releases to announce to their contacts that they are an environmentally responsible company. If you aren’t already a GreenSceneTM company, see
www.iapd.org for more details. Chances are you are already implemenƟng a
number of green pracƟces. Here’s your chance to be recognized for being an
environmentally responsible business!
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