





SURVEY > Environment

resin stream demand exists, separation
of layers before disposal acombina-
tion that makes recycling economically
undesirable.

Landfilling — Either with or without pre-
treatment, landfilling is a less preferable
route, due to contingent liability risk,
increasing bans on land disposal, (6) and
space constraints. An often ignored
impact is that landfill gas, which is relea-
sed during decomposition of organic
materials, contains 54% CH4 and there-
fore has 23 times higher global warming
potential as CO2, liberated during incine-
ration.(7)

Incineration — Incineration with energy
recovery (or Waste-to-Energy (WTE))is
a preferable option that uses the latent
heat of the carbon-based product to
create steam for local heating and/or
electricity. Incineration of mixed plastics
provides more heat per pound than coal
(8). Historically known as a source of air-
borne mercury and dioxin/furan produc-
tion, WTE has now become one of the
cleanest high-temperature processes
available, following passage of
Maximum Achievable Control
Technology (MACT) standards in the US
and improvement in emissions abate-
ment. Large US WTE plants (about 89% of
total US capacity) decreased emissions
from 4260 to 12 grams toxic equivalent
(TEQ) between 1990 and 2000, well below
EU standards. Mercury emissions also
dropped during this period due to impro-
vements in incinerator filtration and
baghouse technology. (9) That said, WTE
is not always available. 66% of WTE in
the US is located on the East Coast. WTE
capacity per capita in Singapore and
Japan are two to three times US capacity;
parts of Europe are even higher. (10)

Aside from using WTE, opportunities
may lie upstream of manufacturing in
product design. Homogenous or separa-
ble materials (in disposable filters, for
example) could increase the feasibility of
recycling. Use of renewable energy in
manufacturing phases and minimized
energy and waste in logistics are small
but valuable steps to reducing lifecycle
impacts. Through partnering between
biopharmaceutical firms with their com-
ponent suppliers, progress may be made
on packaging. Some examples of the
opportunities would be moving towards
bulk packaged components versus indi-
vidually packaged and implementing
more recycled and recyclable materials.
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THE ENVIRONMENTAL
ADVANTAGES OF SINGLE-USE
AND DISPOSABLE
EQUIPMENT ARE STILL IN
THEIR INFANCY STAGE.

Recyclable totes and increased number
of boxes that fit on a pallet also would
reduce the amount of packaging and the
number of shipments.

The shift in technology from durable
stainless steel vessels and process
piping to disposable systems provides
improved flexibility and cycle time, and
reduces aqueous wastes, water and
energy. However, such systems increase
solid waste generation, thus driving the
disposal of large quantity of plastics.
But is cost (including cost of quality and
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flexibility) mutually exclusive from envi-
ronmental responsibility? If you use
more resources, your costs will increase.
If you can maintain the same level of
resource use, your costs may stay flat
and you Il be more competitive says
Millipore s Jean-Paul Mangeolle,
President Bioprocess Division.

In order to improve environmental sus-
tainability, manufacturers using disposa-
ble components should look at impact
across all product lifecycle phases, inclu-
ding efficiency of HVAC, WFI/RO, steam,
wastewater, and compressed air sys-
tems. Also, the route of solid waste dis-
posal is critical to the total lifecycle
impact, and may offer additional oppor-
tunities as technologies develop.
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