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Pros and Cons of Bioplastics

Editor® Note: Overthe pastseveralissuesof SJ,we
havelookedat bioplasticsand concludedhat a principal
advantagds the useof renewableesoucesin their
manufactue. We also determinedhat the competiveness
of bioplasticshasgreatlyimprovedin the pastfewyears
dueto the factthat conventionaplasticshavebecome
expensivandthat simplifiedrecovey of bioplastics
following consumptiorcanalsorepresentand economic
advantageln this month€column,wewill takea closer
look at the pros and consof bioplasticuseasit currently
stands.

Plastic is everywhere in today's lifestyle. It's used for
packaging, protecting, serving, and even disposing of all
kinds of consumer goods. Consequently, a lot of plastic
ends up at the solid waste facility where it might be
recycled or, it might be land-filled or incinerated. While
it's true that local recycling programs are able to recover
some types of plastics, many forms are still not practical
to recycle, mainly because plastic can consist of different
molecular compounds depending upon its original use.
Separating these compounds can be both difficult and
costly, and far beyond the capabilities of many
municipalities.

If disposed of in a sanitary land-fill, most traditional
plastics do not readily decompose. Methods are available
to make it more degradable under certain conditions of
sunlight moisture, oxygen, and composting.

Polythene or Polyethylene film cannot biodegrade
naturally. However, there are two methods to resolve this
problem : One is to to make a film similar to polyethylene
with renewable resources (starch). The other is to modify
the carbon chain of polyethylene to improve its
degradability and at some point its biodegradability.

I. Starch basedor biobased(hydrodegradable)film -
This form of biodegradable film meets the ASTM standard
(American Standard for Testing Materials) and European
norm EN13432 for compostability as it degrades at least
90% within 180 days or less under specified conditions.
Examples of polymers with which starch is commonly
used:
Polycaprolactone (PCL)
Polyvinyl alcohol (PVA)
Polylactic acid (PLA)

The heat, moisture and aeration one gets in a compost
pile are required for these types of biodegradable film to
biodegrade.
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Pros & cons of starch based film/bag

Pros:

e Litter is biodegradable and compostable. Biodegradable
means that, under certain conditions, the material will be
degraded into small pieces that can be absorbed by
microorganisms and transformed into CO2?, H,O, energy
and neutral residue.

* Reduced fossil fuel content (depending on loading of
filler).

* Faster degradation of litter.

* No net increase of carbon dioxide in global ecosystem.

Cons:

* Source of starch can be problematic (competition against
food use, rainforests being cleared to grow crops for
bioplastics).

¢ Poorer mechanical strength than additive based example
— filling a starch bag with wet leaves and placing it
curbside can result in the bottom falling out when a hauler
picks it up. However, some biodegradable and
compostable films are now very close to polyethylene or
polypropylene, depending on the starch used.

* Degradation in a sealed landfill takes at least 6 months.

* Limited shelf-life. Attention to storage conditions
needed.

* Some need to be composted in industrial facilities
because the temperature of the compost needs to be at
136°F (58°C). Others (OK-compost) are home composting
(temperature 68°F, 20°C).

« If mixed with other plastics for recycling, the value of
recycling is reduced.

II. Additive based(oxodegradable/photodegradable)
These films are made by blending an additive to provide a
UV/oxidative and/or biological mechanism to degrade
them. This typically takes 6 months to 2 years in a land-
fill site. According to people who develop this process,
degradation is a two stage process; first the plastic is
converted by reaction with oxygen (light, heat and/or
stress) to molecular fragments that water can wet, and then
these smaller oxidized molecules are biodegraded, i.e.
converted into carbon dioxide water and biomass by
microorganisms. But complete biodegradation, i.e.
transformation by micro-organisms in energy, CO, and
H,0, has never been established. Indeed, at the end of
degradation, the small particles are still too big to be
absorbed and transformed by micro-organisms. This is
similar to the break down of woody plant material where
ligin is not readily completely broken down and persists as
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a humus component improvingthe
soil quality (waterand nutrient
retention/ releasepropetties).

Pros & cons of additive
based film/bag

Pros:

* Much cheaper than starch-based
plastics.

e Materials are well known.

* Does not compete against food use.

e These films look, act and perform
just like their non-degradable
counterparts, except that they are
weaker and break down after being
discarded.

Cons:

* Made using fossil fuel (contributes
to global warming through the
release of carbon dioxide)

* Degradation in a sealed landfill is
very slow.

* Degradation depends on conditions
of heat, light, stress, air etc .

* No biodegradability established,

which means cannot be absorb by
micro-organisms. Pollution is not
visible but exists.

* They do not comply with European
norms on compostable products.

* If mixed with other plastics, the
value of recycling is reduced.

* For plastic recycling, resin
identification code 7 is applicable.

* Proprietary additives often include
cobalt stearate, which dissociates
into toxic cobalt free metal during
the degradation process.
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molasses brix and raise its purity. This graph shows test
results that demonstrate the best motor load to run the

centrifugal.

Part 2 of this article will appearin the nextissueof

SugarJournal.

TedD. Milner foundedSugarTechnicalSolutionsa
consultingand designcompanyfor the sugarindustty.
He canbereachedat his email: milner_88@msn.com

WASH WATER IS USED ON THE BASKET TO MAINTAIN
THE SUGAR COLOR DURING THE TEST RUN
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de todos. El termino de “carga completa en la canasta” que
significa la mdxima capacidad de la centrifuga, o la N
madxima carga eléctrica en el motor, el verdadero
significado es; la mdxima carga de la centrifuga que
purgara con poca o nada de agua, mientras sigue
produciendo azucar aceptable. Cuando se procesa mazas de
el aguan de lavado en la maza debe de
evitarse, el agua bajara el grado brix y aumentara la pureza

P81

bajo grado tipo “c

de la miel.

Final dela primeraparte.

Translatedby: Lu’s Rivas,consultanfor the sugar
industly, BatonRouge LA, USA.Email: Irivase@aol.com
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