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Are the materials used in athletic shoes

environmentally harmful?
Margaret Southgate, Hamilton, New Sealand

The ingredient that gives some athletc shoes their cushioning suppart (s sulphur
hesafluoride, known as SF6. It's a popular man-made gas with a uniguely
buoyant chemical structure. Unfortunately, SF6 is also an unusually persistent
global warming gas that is more damaging to the atmosphere (molecule by
miolecule) than carbon dioxide.

Mike's "Alr" technalogy previoushy used 288 tons of SF6 a year, accounting for
one percent of worldwide production before they began to phase out SFG use in
the mid 1990s. According to a spokesperson from the MNike Environmental
Action Team, upon the company's discovery in 1992 that SF6 was
environmentally damaging, they began investigating alternative materials and
storted 1o replace SFO air bags with nitrogen bags, In October 2001, MNike
parinened with the Center for Energy & Climate Solutions and the Werld Wildlifa
Fund, making a commitment to complete the phase out of SFH by June 200G
“We're gtill on an aggressive plan to transition SF6 o more environmentalhy
friendly substances, and most of the transition has happened, bul we've
mun o complications In same of our newer and more tlechnical products in
terms of finding a suitable substitute,” according to Veda Manager, director of
giobal issues management at Mike. He savs the company's new goal 12 10 end
SFGuse by 2006,

There are other environmental issues with shoes, when you consider the
resotrces and enangy that go info making our feet comfortable. Perhaps in
exchange for its overuse of SF6, Nike s making an attempt o reduce manning
shoe waste. They now will take back thelr shoes, as well as other brands, grind
them up and reuse them in athletic surfaces, Granulated rubber from the shoe
outsole can be turned into artificial soccer, football, and baseball fleld surface,
and weight room flooring. Granulated foam from shoe midsoles can become
snthetic baskethall courts, tennis courts, and playground surfacing tiles. And
fabric from the shoe uppers can be used for padding under hardwood basketball
floors: Since 1993, Nike has recyeled 13 milllon pairs of shoes
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Plastics and Environmental Implications

Shri. T.K. Bandopadhypay, Technical Manager, ICPE

Man's first attempt al making a fire
was in 12000 BC, marking the
beginning of civilization.

As civilization progressed, so did the
needs of the human race. Civilzation
brought about industrialization, Great
imventions changed the wordd and
improved our lifestyle. These
inventions have made a vast difference
between the way of life as a human
bering and that of an animal. Infact
industrialization has been rapid, since
the mididle of the 19th centuny,

The environmental effects of many
imventions were far reaching. The
development of industries has created
an enormous impact on the
envircnment to such an extent, that it
has become a concern to the very
existence of cuilization.

Il we anabyze different reasons for
environmental pollution, we note that
the following are the major cnes: -

= Alr pollution due to various types of
gadeous emissions and Suspended
Particulate Matier (SPM)

o Waler & soll pollution due to
various ypes of efluents and
disposal of other waste materials

» Global warming due to industrial
emissions, especially earbon
diaxide

s Depletion of the ozone layer
resulfing in penetration of hammful
LIV rays on the earth's surface,

MAJOR RERSONS OF
ENVIRONMENTAL POLLUTION

Role of plastics in each of these
environmental issues:

Let's begin by anahring what plastics
materials are made up of. The carbon
atom is the backbone of the chemical
compounds that constitute all living
things. Carbon atoms link to form a
molecular structure chain, This ocours
naturally in life process of plants, that
have this structure in the form of
cellulose, And it is this cellulose which
led to the invention of plastics. In
1862, Alexander Parkes in Britain
modified cellulose nitrate with
camphor o produce the first man-
made plastic material. Since  then,
various types of plastics have been
imvented imvolving mamy chemicals -
omanic as well as inorganic. Present
annual consumption of plastics in the
wairld is mose than 130 million tonnes,
which has almost doubled in the last
30 vears. Of the various bpes of
plastics and plastic commeodities, it is

Low Density Polyethylene (LDPE),
Linear Low Density  Polyethulene
(LLDPE), High Demsity Polyethylene
[HDPE), Polypropylene [PP),
Polyvinyl Chloride (PVYC) and
Polystyrene (PS) which account for
about BO% of the welght, W will try to
analme the impact that these plastics
have had on environmental
management. While analysing  the
impact/effect of material on the
emnwvironment, one should consider the
Life Cycle Assessment (LCA) which
cover the following aspects: -

1. Praduction

2. Storage

3. Transportation/Delivery

4. Usage/reusage

5. Disposal, upto final disintegration
LIFE CYCLE IMPACT ASSESSMENT
m DISINTESRATION

L

R

Life Cycle Assessment is an important
emvironmenial management ool o
gauge the impact of a product on the
environment from its manufacturing
stage to its final disposal/
disinteqgration. However, LCA requines
basic research to build up the data ouver
a period of time. Some international
omganizations are conducting LCIA
(Life Cycle Impact Assessment) for
many products, LCIA about plastics
products will be an important ool (o
compane plastics with other products
in terms of the pollution they cause.
Till such time LCIA studies are
released and those results accepted
by different countries, we can
the Esue of enwironmental pollution
as per existing norms and nabes,
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AIR POLLUTION

Alr Pollution is of grave concern,
mainly in the  highly  populated’
industral areas. A charl showing the
majar alr pollutants and types of
industries responsible for such
pelution i given in thae table, A report
published states that Delhl - one
of the most polluted cliles n the
workd, & plagued by environmental
degradation, More than 20850d of
Delhi's air pollution is due 1o the
emissions by vehlcles, Alr pollution in
Dalhi area due to vehicle emission has
since come down after sirict
implementation of CNG as a Riel in
the public fransport system. Among
the olther causes, are emissions from
industries. The industries which have
been dentified under this by Central
Pollution Cantral Board (CPCB) ane -
o Thermal Power Planis

s Brick Kilns

s Potteries

s Steel rolling plants and

s Induction furnaces.

{Plastics processing has been kept
under non-polluting (Green)
calegon )

Let us study the type of emibssions
peossible from Plastic indusivies, which
are hazardous, during the Life Cycle
Assessment sheps: -

Step 1: During produciion of
cammadity  plastics raw  maberials,
mainly four chemicals are involeed
which attract the attention of erifics,
These are: -

# Ethylene

»  Propylene

o Chlarne Vil Chloside Manomer

{(VCM)

& Benzene

Critical characteristics and  safety
limids, TLY {Threshald Limit Yalue),
IBLH  (lmmediately Dangerous 1o
Lite o Health ) limil ¢le. ane available.

The manufaciurers of these
commaodity  plastics, which are
essenfially in the organieed sector,
canstanth monitor the TLY of various
chemicals and modern technologies

AIR POLLUTANTS AND THEIR EFFECTS ON ENVIRONMENT

POLLLITANT

TYPE OF INDUSTRY

EFFECTS ON ENVIRONMENT

SUUHCE HESPONSIHELI

Susprendad Fuil Insméng, stacks of Dreposltion of leaves and henea
Particulate Matter | boflens, dust stonm, volanie | rediced photo-sinihesls, respliatory
15} eniption, agloslons, dlissnses nnd pulmonany tubarculosis
catrmaend, minlng and branchial asthma.
Sulphar [Roxide | Fuel burning, sulphurie acld, | Ackd rain, leal burn, chlorophydl
=000 inappeopriale ncinemtion of| destnection, corrosion ol sbenes and
clby's solid wasles, chemical | monements, :lalruw of lesticles,
indhestries, smelibng, welfmeny.| Frilation (o membranes and
lachmymal, redhced visibility, asthma,
Chaidhis of Mitrogen | Petroleum opemtions, brritathan bo mucous membrmmes,
[ (8T instusitrial and aulomoblle chilorobic mod prematume needle dropa,
cormbastian, lghtning i
Carbon Monaxide | Incomplste combustion of | Ssphesbating gas in anclosed plsces,
(0] fuls anwd hgﬁhntﬂrhnnl in hiad-ncha, loss of wisual acuity, boss ol
fndustey and automobiles, | ability bo secumabely extirmabe fims
intervals, decrads (n musculas co-
ordinatlon, low ol R fwcarry Bloscsil,
disruiption of ntregen fxation, e
Iving bacteria and nitogin fixen

Plastics are not considered as sources of such pollution,

industries 10 install
ensure that the
excedd the

enable  these
systems,  which
emiszions do nol
permisaitde level

Step 2: Emission during processing
of these commodity plastics; -

Diten polyethidene B considernd an
inert material. When processing
in o poordy ventilated area, in
obsence of suffickent oxygen  and
at a temperature of more  than
C, some amount of carbon
monoxide is emifled, However, all
conversion processes employ &
lowser temperature to the polymer
Extrusion Coaling and  Eotational
Moulding are the two processes
where the processing temperature
reaches close to this limiting
temperature, But both the techniguees
arg generally perlormed on large
production  floors, which  ensurnes
presence of sullicient axygen,

In burning situstion, or when the
Mame s extinguished, some amount
of carbon monoxide, acrolein and
ofher aldehydes are produced, This
situation is in general similar to that of

wiood and other cellulosic products,

PV is the meost controversial plastic
material which afiracts attendion and
crlticism of the environmenialists
lobby, and hence it ks the most
reacarched materlal all over the
world, The topic Is vast and requines
¢laborate discustion. The major
issibes concerning PVC ang =

Isswe I: PVC contains VOM -
which is carcinogenic

However with improwed Technalogy,
most manufacturers are loday
offering  PVC  containing  Residual
Vinyl Chloride Monomer (RVCM) of
Iz than 5 ppm lewvel - a salfe limit {or
the emvironmaent, Some of the new
plants can even boast of alfering PVC
with BVUM level of 1 prem and below

Issue 2: PVC evolves Chlorine
and Hydrochloric acid (HCI)
during processing, which are
hazardous

Il enough HCI is evalved from PVC
during processing, then the product
degrades which 8 indicated by
vellowing, browning and uliimately
Blackeming of the product,

#



In wﬂlil'_.,r, HC s mot allowsed o evalve
fram PVE during processing by the
action of stabilizers which fix the HCI
inside the compound itsell, ihus
preventing loss of the basic property
of the product

Issue 3: PV uses many heavy
metals as stabilizers - which are
hazardous

Wos, one of the eadiest amd  miosd
ewcsent sabibizers Tor PVE was lead
and its salts. Howewver the
development of new  stabilizers!
additives has slarted replacing many
conbroversial stabilizers, though it s ai
a  higher  cost, coarlact
applications, safe sddimes<tabilizers
are alresdy bering used. Positive lists of
various  regulatory  authorities  of
different countries indicate the bpe
and level of all additives which can be
wsed in all plastics, including PVC, in
coniact drinking water,
pharmaceutical and food ikems.

Far l(ood

with

The ]iur'u;'-l_l af |||-:_||..,1|1 Ht.uu!. 17 |;|:.' I'HIH'I
has lald down these limits and any
PVC product bearing the IS0 mark
has to comply with these.

Issue 4;: PVC evolves Dioxin
during incineration

The Americon Society of Mechanical
Engineers (ASME) has concluded ina
recent study  that there is no
cormelation between the amount and
tupwt ol chlowine in he waste sivenim
arkd e amouwnt of dioxin emigted by
wasle incineralors, 1 ois now widlehs
behamned, Thast cimeralion |:I|_"-.ig|1. and
operating conditions are the key lo
contral diosin

Dricadin i atmaosphiene as per the draft
report of LIS EPA;
s DHosin Bevel bn almosphere in

' Wy ™
L]

2000 has reduced by 173, as
cormpared to that in the 70's,

w  Production of plastics material has
Iripeed during this period

This proves that dioxin and plastics
are notcorrelated

Issue 5: Fire sftuations in
bullding emit toxic goses due to
burning of PVC items

PVE s generally Fire resistant, I does
not catch fire by itself. Moreower in fire
situafion, especially gases emifted
from other building materials can
CHLSE Same OF a Mo severe ype of
hazardous situation as done b PV,
Thus PVC cannod be singled oul as
the only reason for fatal injury 1o
human lives during a fire.

PV doses not have any additional
toxiciby  risks  under  fire  sHuafion,
Cruring fire situations, PYVE, like all
organic materials, reloases gases which
are toste, Hydrochlonic acld, a product
relemnsndd cluring PYWE fire, is not a killer
gas in the amounts rormally released,
A study report shows that it would
regquire aboul Slminutes exposure bo
hydrogen chioride released from the
PVC present ina typical room fine to
wiksale o lethal dose |.-q_:-1'|:_| blaing that,
a person frapped o osuch o fire
situation, would have died from the
carbon monoside released by all other
arganic materials dwood, clothes, eic.)
in the room, oF from the heat and
flame  exposure, While  hwdrogen
chlorde has g characiins uinipenl
acdour o give signals of daraer 1o the
peoe, carbon monoxide,  being
adourless, does nol give any
ireclication of the irpsending darde

Another Tact s, when forced o burn,
rades ol Bursbng ol FWVC is 9005 T
Phar woodd wldeh means, PYE andey
flaming conditions,
orgen, releases heal and  produces
carvan monoxide and hydrochloric
acid more slowly than wood  and
many other materials,

COnsLImes

Plastics do nod increase the SPM level
i the atmosphere due tothe natone of
thie process, Most of the powdeny

ingredients 1o be  incorporated  in
plastics are either, processed in an
enclosed place or in master batch
form, Places where such  master
batches are made, are limiked and
ate/can e propetly controlled.

WATER AND 5011 POLLUTION

Plastics do nat pollute water. [n fact
most plastics materials may be used in
contact with Tood products, Potable
waater is stored and delivered through
plastics. Plastics processing indusiries
do not generally have scope of
retleasing any effluent excepd waber
itsel], wihich is used as a cooling agent.

Printing inks used in plastics industny
shiould be used according o laid down
nonms.  Printing  ink industries  ane
developing solvent less printing inks
which are sale for the emironment,
Howewer, inks wsed in plastics
constilute a very small percentage of
overall prnting inks ussge

Plastics row materials manulactanng
companies, which deal with various
chemicals while manuwfacturing
plastics, do follow the  regulatory
norms  while  discharging  effluents,
It & easier for the regulatory bodies
alsa o have a chisck and control on
this aspect, considering there ane o
limited number of raw  material
manufactaners.,

DISPOSAL

There ane options for disposal of
plastics iems, These ame - Rouse,
Feecyeke, and Disintegration through
ineineration anad arsd filling

Biodegradable and Photodegradable
plastics have also been developed. In
any of these oplions, plastics bn)
themsebwes do nol pose any problem
Civie awareness ard strict control of
nethods of disposal are the keys bo e
st el of phastic waskes required

Theere is o general concern that plastic
carry bage often choke the municipal
drainage systemn, Here, it may be
mentioned that, there ane mam b
{hings. which may choke the drainage



system, There should be a social
awareness thal plastic ltems (any item
fior that matter) should be disposed of
in & cormect manner. Il we want to live
with the comfort of an urban life shyle
and if we want to take advantage of
technological developments in our
lives, we must act responsibly towards
the environment.

Most plastics materials are generally
safe for use, when they come In
contact with food lems. Bul there are
some plastic formulations, which are
not suggested for such use. Some
plastics need o use recommended
additives for the end product to be
used In contact with food. Here a
genieral awaneness and common code
of practice is required to safequard the
interest of public health as well as to
prevent the misuse of plastics. Bureau
of Indian Standards has quidelines
and standards in all these areas.

Plastics are used in Packaging,
Building including fumiture, Pipes,
Cables, Electronic & Electrical,
Automaobiles and aviation, Medical
including population control,
Agriculture and water management,
Appliances and household products
and many ofher applications, Plastics
always preserve the natural
respurces’energy and help to keep the
ervironment dean. Heuse/Recycling
of plastics i very much possible, for
which detailed procedures are well
developed.

GLOBAL WARMING

Global warming is a concern today as
ternperature on earth s increasing.
However, plastics cannoi be
considered as the main cause of
global warming, In fact plastics
consume bess energy for comversion
compared to many other malerials.
Lesser consumption of energy
means lesser requirement of
electricity or other energy resources,
most of which pollute the
environmenl. Imbalance In carbon

dioxide generation, a major cause of
global warming, is caused due o
iy reasons, Imbalance caused due
to plastics is negligible,

DEPLETION OF OZONE LAYER

There are certain chemicals, which
have been identified as Ozone
Depleting Substances (ODS's) that
cause depletion of the ozone laver.
CFC (Chlore Fluoro Carbon) s one of
them. CFC-11 is used as a blowing
agent in certain plastics (o make up a
foamy structure. Hydrocarbons,
specifically eyclopentane, is reported
to have replaced CFC-11 as a
blowing agent. Other QDS
substances are halons, Carbon
Tetrachloride (CTC) and Methyl
Chloroform [MCF], These do not find
applications in the manufacture of

commodity plastics,

STORAGE & TRANSPORTATION

Storage and Transporiation of plastic
products do not create environmental
pollution. In fact transportation of
various producis in plastics
containerspackages save enormous
amounts of fuel, due to the veny low
density of plastics materials,

The positive contributions of plastics in
maintaining the ecological balance ane
mamy. One MT of plastic product,
replaces the wooden products dernsed
oul of 5 matlured trees: considening

that a e requires at least 10 years lo
mabkire (which 15 longer in case ol
mamy other trees), We may analyze the
benefit we derive by using plastics for
manufacturing furniture/building
maberials, packaging materials et
Afforesiaion & a prime faclor for
preserving the earth's environment.
Plastic nursery bags prove helphul in

thie social forestny programimse.

Geo textiles, plastic films hefp in
restricling  soil erosion and water
seepage in canals and other areas.
Plastics mulching also facilitates an
increase in agriculiural production.
Plastics drip laterals are employed for
water management, subsequently
achieving a higher agricultural vield.
Green Houses made of plastic film,
also enable the production of
agricultural products in places where
it would otherwise be impossible.

CONCLUSION

It is dear that plastics prolect the
environment by conserving precious
natural resources and enengy. While
policy makers in the Government
have taken decisions to use plastics
in various applications, more such
decisions many be taken: to make use
of plastics mandatory in areas where
it replaces wood and other natural
resources, and also helps prevent the
use of many environmentally
hazardous substances.

ENERGY REQUIREMENTS OF VARIOUS MATERIALS
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WEALTH FROM WASTE

In some select wards of the Mumbai
Municipal Corporation, the concepl
of Dry Waste Management at source
has been initiated, Certain NGO's in

collection at source for 10 months (January = October 2003) in select areas of
A, [0 F iMorthh and 5 ward reveals that about 500 tonnes of dry waste was
segregated, generating a value of over Bs. 19 lakhs and creating a livellthood for
about 60 rag pickers — with eamings of Bs. 3,300 per month for each of them
This also showed that the plastic waste commanded a higher value than non-
plastic waste,

partneeship with KCPE are invelved in
this endeavor

“AIVE = (Morth)'s™ WARDS (58 HAG PICKERS

10 maonths)

Mr. K G. Ramanathan, President, Weight (ka) Value (Rs)
Governing Council, presided over a Plastics 152989 (36%) llﬁﬁ% {61%)
meeting held at the [ndian Merchanis' Plastics 29710 757 (399
Chamber on Nowvember 24, 2003 to M ——— 2 Eﬂﬁ?_é'::iﬁl}_l ?ﬁa:ﬂ?i ﬁ&l
review the aclivities and discuss the e e e e e “]:I-i‘l:iiEr '

future plans of the projed. The AVERAGE INCOME Rs3,318 per month, perrag o

statistical analysis of Dry Waste

Enformaticon on the basis of figures from January - Uctober, JINLE

AT PLASTINDIA

At the recently held meet of the PLASTINDIA FOUNDATION new members
were elected onto the committee for the period 2003-2006.

Mr. Mahesh K, Shah Mr. Arvind M. Mehta
President Vice-President

Prior to being elected President of the Plastindia Foundation, Mr. Mahesh K.
Shah was the Chairman of the Plastics Export Promotion Council
(PLEXCOMNCIL) and the Vice-President of the Plastindia Foundation. He has
also been asociated with many institutions and organizations of natlonal
character.

Mir. Subhash K. Kadakin
Hon. Treasures

Hecently elected Vice-President, Mr. Srvind M. Mehta was the President ol the All
India Flastics Manufacturers’ Association (AIPMA} and was also the Hon
Treasurer of the Plastindia Foundation fvom 2000-2003,

Mr. Subhash K Kadakia was earlier the Chalrman of Indian Plastics
Insditute (IP1)

Plastindia Foundation is the apex bady of major Associations, Organisations and
Institutions conmected with plastics, with common objeciives to promote the
development of the plastics industry and to assist the growth of plastics and
related materials and their products, The Foundation iz dedicated to national
progress through plastics,

S —— S SRS | BN

S5olid wasie Segregation
Project a1 Vadodara

PLAGTIOS WLETE RUARACENGNS

TSN TS

EALNRAL CERLMONY

T e RN CWESYTER WD
——

ICPE has co-ordinated with an NGO
of Vadodara, Karelibawg Bhagind
Samaj o replicate the Mumbai model
of Dy Waste Management, for
seqregation of waste al source in
Vadodara,

Plastics in the environment group of
Indian  Petrochemicals Corporation
Limited {IPCL), Viadodara has joined
the project by indtiating a model project
al the company ownship Hsell. The
project, inaugurated on November 14,
2003, by honourable Maver ol
Vadodara cty, has received full co-
operation of the Vadodara Munecipaliby,

A combined effort of the NGO
corporate  body, ICPE and the
citizens s expected to creale a
cleaner environment in the area.



Pahal Paryavaran

Pahal Paryavaran, a group of social

workers, in co-ordination with BMC,
AIILSG, UNESCO, Aga Khan
Trust and ICPE initiated a programme
on social awareness for clean
environment, in the Bhandup area of
Mumbai.

This involved 5 areas under
Bhandup, viz. Shastrinagar, Naradas
Nagar, Rukmini Nagar, Janta Market
and Mishra Nagar. School children
from 5 schools in the area, each
adopted one sub area to co-ordinate
the task. )

ICPE provided the technical
assistance in training the teachers and
officials of the BMC about segregation
of wet and dry waste to the recyclers.
ICPE also provided guidance to
school children about the importance
and usefulness of the bin culture in
waste management. [n addition,
ICPE distributed waste bins to the
citizens that adopted these areas. This
helped raise adequate awareness
among the local citizens.

Dehate on Plastics at Mumbai

__Intercoliegiate Festival

ICPE was invited to judge a debate on
“Plastics are essential for our day to
day life and are Environ friendly” at an
intercollegiate festival, held at SIES
College of Commerce and Economics,
Mumbai on December 5, 2003.

Students from 18 colleges participated
in the debate.

I
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Students speaking for and against the
topic, touched upon various aspects of
plastics in the environment. Students
speaking against, mentioned the myth
of plastics as a source of dioxin, India
lacking recycling facilities for plastics,
plastics being non-biodegradable and
that plastics also lead to cancer.

Those that spoke ‘for’ the topic
brought up the importance of plastics
in our everyday life and what an
essential role they play. Students also

realized that plastics was a cheaper
substitute for wood or paper in a
multiplicity of uses. The energy saving
aspects of plastics were highlighted.

While summing up, the ICPE
representative dispelled the myths that
students had about plastics. ICPE also
proposed to discuss the topic in detail
with the college students at a further
date, thereby making the coming
generation aware of the benefits and
importance of plastics in our lives.

ICPE ge_ts tax exemption under -35-AC_

The Government of India through the Ministry of Finance - Department
of Revenue, has given a unique recognition to the sustained effort of
ICPE in acting as a nodal agency for R&D and technical projects,
communication and information on plastics and the environment and
sponsoring/ facﬂltatmg pilot projects on Plastics Waste Management, by

according ICPE a 100% Income Tax
Exemption status under Section 35

& AC, which is available essentially to

R&D centers.

Under this recognifion, any
donation/contribution to ICPE will
be 100% IT exempted. This act of
the Ministry of Finance will greatly
facilitate contributors/donors to take
part more actively in ICPE's
initiatives and activities.




1P E

‘”m 4

® [NTELPACK 2003 — Participated in
the Sth Intematicnal Fackaging
Exhibition. together with
FORODTER 03 and Pharma Tek, at
the NSE complex in Mumbai
during December d =7, 2003,

s PLASTO 2003 Jrd  Mational
Flastics Exhibition at Pune during
December 18- 21, 2003,

B [CPE supported Mumaish
Exhibition at Hyderabad by
suppliing technical literature  for
distribution and audio visual CD's 1o
screen at the evenl for the visitors,

® O educating various associations
and groups about recycling of
plastics and  waste seqregalion,
ICPE commissioned a film through
REPM. This S-minute flm shows
the process of waste segreaation
and plastles recycling. Mass
dissemination of this film will help
ICPE to spread their message 1o a
barger audience.

ICPE conducted a full day awareness programme at the Bombay
Scottish school on October 8, 2003 to address the issue of
“"Plastics and Its Usefulness in the Environment”, The school
authorities have requested ICPE to extend the programme for

the students in the higher classes too, ICPE will move ahead by

schediiling more such programmes for the school in the future.

ICPE has recelved a heart warming
response of over 3000 entries for
their national art contest “lt's My
Word”, The topic of the contest
was Wealth in Waste, Don't Lifter
Recycle It.' Children from as far as
Mizoram, Nagaland., Manipur,
Meghalaya, Assam, Jammu &

Kashmir and Tamil Madu in the age
aroup Y-13 wears pictorlially
depleted how they would like 1o
keep thair environment clean and
make the world a beiter place to
live i, The prices inchide a multi-
media compuler system along with
ather consolation prizes

ICPE launched its nation wide advertising campalgn to highlight the positive aspects of plastics and its
importance in everyday life. The ads highlighted the use of plastics in the Jaipur foot, on the cricket field and in the
latest technology. The advertisements were rendered in 6 languages, English, Hindi, Tamil, Telugu, Malayalam
and Gujarati, The advertising campaign designed by R&PM, is scheduled to extend over a pertod of four months,




Vellore Showcases 'Garbage to Gold' Development Model

Garbage is their business, But they
don't want to pile it up, Mor do they
wianid bo carl it away o a dump

This Tamil MNadu district believes thad
garbage needs to be treated as soon as
it is generated, and wmed into "gold’ -
an organic, chemical-free mamure sald
ol as high a price as Rs. 10 per ka,

Incidentalhy, Vellore has been declared
the cleanest district in the country
by the tofal sanitation programme of
the Indian Government, Mohandoss,
ihe district's chiel adminisirator
and collector, said that Vellore was
once a place where there was no

waler and no trees, and now it s a
changed landscape.

Al present, Vellore has 10 villages, hwo
town panchayats and five municipality
wards covered by the folal sanitation
and integrated projects programmes. In
a vear, the authorities plan to extend
this to the whole district, The district,
about 150 km west of Chennal, has
achisved the aim of “olal sanltation”
with help from the state government
and supported by NGOs like the
Exnora International and its green arm
here, the Exnora Green Cross. [t has
also recetved funding and support fram
the Central Gevernment’s National
Afforestation and total sanitation

programimes

The visiting media were also shown
the "Veliore model of development”,
which according 1o additional princtpal
information officer T.G. Nallamuthu is
"a composite model with the possibility
af being implemented throughout the
country, In villages and towns,
institutions and hospitals®.

On show were wasle management,
composting and integrated
development projects in the Vellore
Institute of Technology, a temple, the
Marayani Peedam zero waste scheme
in Malalkodi, the Gandhinagar town
panchayat and Vellore municipaliby’s
public funded projects. The projects
involve at least 12,000 people and

waste generated in the lwving and
working  environmenis of various
communities, incuding farmers and
shopkeepers, rom the very poor to the
affluent. The waste comes from
kitchens, toilets, cattle, lemples, hotels,
shops and includes degradable and
non-degradable plastics, melal and
tyres: at least 70 tonnes of solid and
liquid refuse, which have to be taken
care of every single day for this big a

populafion.

The Vellore Institute of Technology
howises a mwarly 7 000-strong student
and teacher population. Led by
Exnora, it has been engaged in bio-
comeersion of degradable waste in a
shed on the campus. Interestingly, the
bio-degrading engine’ used by the
institute is in the form of 27 catlecheads
in s decomposting shed, which
constantly munch away at the
vegeiable waste and convert them into
cow dung in just 24 hours, From the

Chain Reaction

dung comes blogas used to light up
hostels, The mstitube also uses solar
energy and ks ready to teach everyone

clean bechnolog),

The Marmani Peedam is an example
of a 21zl century temple o the mother
goddess - Marayan?, headed by a
young 27-year-okd known as ‘Sakthi
Amma’. With hundreds of devotees in
India, Singapore, LS., Canada,
Britain and France, this young sear, in
collabaration with the NGO, is piloting
projects where elephant dung, cow
dung, flowers, temple waste and
banana leaves are all tumed inlo
arganic manure within the precincts of
the temple. This manure is then used o
plant thousands of trees on the
surrounding hills,

Meanwhile, in the village of
Palavanchathu, 3600 families have
gal together to collect, sort out and
generate manure from garbage,
providing employment o hundreds,
The Vellore fsh market also has a
project to compost fish waste, The
women of Selamantham villsge make
excellent tea from the biogas that fuss
thiedr omes.

[Ssomroe. vessas nesa sk o |

A single resident of D Rood, Churchgate, "';--

succeeded I transforming the areo,

Sumien Sudha Mishrn.
Hsbdmbs of ‘D’ Hoad, i

imamre aboul the
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in Mumbal, 8
comeept or wiiliby of

fure uniil 1997, K was Madhiy Bhalia, &

Mahal, who experimented with the technique at her own house

. She had sttencded a few

lectures on vermiculture, which
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Computer key - boards, plastic waste,
mud blocks and other producls
that are generally rejected by
peophe have been used for the
consinichion of this house, dose o
Vidvaranyapuram Police Station
mezar thi: Brahmi Durga Temple.

Surprised? Meed not be, Because, the
Hain Water Club (RWC) af
Bangalore, which began a revolution
in the City by motivating people to
fake up rain water hamsesting has
now raised their voice against the
inCreasing i i degradation
due to increase in the number of
buildings and the amount of waste
generated inthe city.

It has also devised o plan to help
people who ane concerned about the
emvironment  build eco-  friendly
houses, through which waste material
s made e of in a befter way

“The speed at which the cdty is
growing and the numbser of bulldings
that have come up is a threat to the
environment. Apart from this, if you
take an average, a person in the ity
generated al least half a kilo of
waste per day that is nearly 2,000
tonnes of waste every year, I inchaces
harardous substances like plastic
and other products. Unless the
situation is not dealt with properly, in
future there can be serious
implications on the environment,”
sas  Vishwanath, president of
RWC. Az a model of thelr plan they
have already completed the
construction of the first eco house at

Vidyaramapuram,

1 wanted a house, but al the same
time | did not want # to be an
addition to the urban chacs, | wanted
it to be lighter on the earth, 1 camse
across Vishwanath and Chitra who
were ready to take up the challenge,
the result is a cost effective house
which does not harm the
emvironment for is existence,” savs
Rajagopalan, a retired Professor of
Oeeanography in Indian Institule of
Technology Chennai, who has
allowed the couple to go ahead with
thweir experiment.

For the first model, RWC has
attempled to retain the first laver of
goil which is crucial for the
sustenance of the tiny insects and
plants, "some elements in the first
laver of soil are crucial for these
minute living things like ants and
other species of insects, it is also
Important in the context of plant life,
we have preserved the first lnser of
soll and tried to replace it back in ‘its
original place, so that life continues
like before without any problem,”
said Vishwanath.

“Adtemipt has also been done o map
the blodversity of this small plot,
this is important because it is a micro
atlempl to retain the species found
in the plot,” he said. Mud bricks and
slone slabs have been used mone,
while the use of cement and other
RCC has been restricted. Plastic
waste has been mixed with brick, "it
helps absorb modsture  and  will
provide a cool atmosphere to the
people living in it."

A 'RUBBISH' FASHION

STATEMENT

Redefining recycled material,
"Conserve: Fashion that Cares®
magically transforms plastic info
bright, funky bags, files and even
household items.

Managed by a husband and wife
team, this duo, unlike mest designers,
are proud that their crealions starfed
from a dump. Tuming washe plastic
into & ‘renewed’ material known as
handmade Reoycled plastic through
an environmentally friendly process,
they have not only managed to do
thetr ‘geen’ duty, but also found
employrment for the urban poor,

Hand-made, their creations manads:
to retain the natural look, texhune and
color. Using only 10 per cent of the
enengy compared to the conventicnal
recycling process, it does not invohve
any additional colours and dyes.
And judging by the response the stall is
petting, ff seems lke a trend that is
catching on,

{Source: Extroct from The Hindu, News Dethl,
Mouember 23, 2003)

The houwse saves at least 15-20 percent of
construction charges on cement concede
and steel, even the labour input has been
less compared to the RCC houses.
Dependency on eleciricity has been
reduced as the house has been
consiructed in such a way that there is lot
of sunlight, while the solar power has
been put inlo use,

Raimwater harvesting has also been done
which ts being utilised for storing drinldng
waher a5 wiell as for other purposes.

Source The Viey Times, Bangalore,
sfamuary 28, 20k
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Broken your bone? Try a polyethylene one

Collaboration between Japan Fine Ceramics Centre and a research team from
Chubu University has succeeded in developing an arlificial bone material
whose propertles resemble those of cortical bone, A compasiie material was
madhe using a grade of HOPE that i employed as a biological materal together
with anatase-type titanium dioxide, using nanotechnology, The synthetic
bone material achieves previously
unachievable high strength and
processability,. [ = made I1!.| |||1|f|:|:|11l:..|
dispersing and  compounding  40-50
Yol % of nanc-skze titanium dioside into
mokhen FIDPE, and then hat pressing,

INTERNATIONAL

A place where plastic is lantastic

Leominster museum celebrates the ublquitous synihetic substance The two mosi
common questions asked 10 Bl-year-old Kelth Laver, curator of the National
Plastics Center & Museum and sell-described Plagioran, are:  Where are the
resiroams” and “Why Leaminster?

Answer Mo, 1: They'ne on all four floors.

Answer No. 2; That's because Leominster bills itsell as “The Ploneer Plastics Ciby,”
part of an area of north-central Massachuseits that still boasts about 150 plastics-
related firms and has produced thousands of plastic products ranging from early
cellulald eombe to latter-cloy pink famineso vand omamients

20 whine else would you expect 10 find a former schoolhouse dovobed entinedy
to plastics? Hlome to such attractions as the Plastics Hall of Fame, a trio of toairing
MastiVans, the Plastics Reading Room, and a gaggle of plastic artifacts, the
Mational Plasties Center & Museum s considerod ihe foremost cultural sttraction
in this blus-collar city, Never mind that
the Fvearald nonprofit nstiion s
hoping to brealk aven this vear after wo
monas-losing vears, or that it has only
feur full-time employees, or thal it is open
ta the public anly 20 hours each week, If
vou want to learn about the lkes of
Bolwlite, Tupperware, or Teflon, this 1s
wihiere you want bo be, They strive (o be
the pisce you'd go for  any information
about plastics sev Dandid  Hahin,  the
muisEum's president

Heme, Plastic s Good. You do not
hear fram envivarimental Eroalps such as
Greenpeace lamenting pollution: caused
by plastics production, You are nol
presented  with data from  the US' B
Environmental Protection Agency 8
podrding out that onby a small proportion =5

of conmsumaer plastics thod  become
waste are recuched. Instead, plastle s
acheoeato] and promobed, jusi a8 wou
wollkd expect from an Institution that
riecehves much of (s financial support
from the plastics industry and whiose
board of directors is made up entindy
ol plastics professionaks,

For his part, Flahn doses nat think a
positive Image of plastics s a tough
sell, Hie grena ups [ an era when plastics
it hawe ncceptance, but he thinks
tha’s changed. The 62-vear-old
former plastics executive savs that the
percepton of plasties has improved
ard it's been years since e has fsced
peaple swwing that You pollute the
ernvirarimet,” Those clags are behingd

If Plastie ls Good here, them s
another theme s well: Plastic B
Evernpwhere, Allhough much ol the
milssion 18 educational, 5500 vigitors,
most of them in school groups, ook
part In In-house programs (o fiscal
S, Walk-Ins, foo, get the message
thad |'||.|.-ill.-|' s n contribulor not anky 1o
the good life (check out the lightweight
plastic shopping cart] but also o ke
il [ reotice thee plastic Incubator)

W wou're huclky, vou might get o
tour the museum  with  Plastorian
Lauer, a man who seems o know
evirything  aboul plastic and  Bn'l
afrald to pass the information along,
The retived machine company
executive will ghsdby tell vou that the

#



firsl celluloid combs wene made in
Leominster in 1901 and will explain
fhve workings of a clrea 1935 injection
mokder from FosterGrant, and will take
vou plece by plece through a
callection of antikque celluloid artifacts
that are housed i the musaam bl
that belang to the Plastorian himsell.
Perhaps Lauer will even take you
inside a locked storage closet packed
with such fems as a 19308 radio, a
19508 gquitar, and a oy troll of
imcleterminate vintage,

Onee there, he might show you
what he considers 1o be the museum's
Holy Grail, the leather-bound,
handwritien nodes from the 1890
195 executive commiitee meetings of
the Cellulokd Company, founded by
o dess o figure than John Wesley
Hyali.

It was Huyatt who invented
cellulod, the first true plastic, in the late
1860k, and who s thevelore refermed to
as "The Grandfather of the Plastics
Indlustng.” Someone found i in a
dlumpster in Miw York City, says Laver
reverently running his hand over the
baak.

Hyatt is the centerplece of the
Plastics Hall of Fame, housed on (he
second floor, I is here that the men of
plastic are immaortalized, Where would
wie be withoul the conirbutions of, say,
Earl Tupper (Tupperware), Roy
Plunkett [Teflon), Raymond Boger
iSaran Wrap), or Stephanie Kwolek
(Kevlar, from which bulletproof
clothine is mads),

Hyaitt, mearnwhile, used his newly
developed celluloid to fill the demand
for billlard balls, His contribution is
further recognized here by the
presence of (he hydraulic press he
used to create the balls, A visitor to this
formier Viclonan elementany school
might have the building to him or
heerself, but Hahn talks of plans for a
spiffy new automotive display and o
renewed  environmental exhibit
dealing with energy  conservation,
healih, and safety. Recognizing the fact
that Leominster isn't Boston or New
York but suggesting that, while the
Pioneer Plastics City may be a filling

site for this museum, it's not what the
frawel industny iles to call a destination
city. Still, the Mational Plastics Center
& Museum remains a place that, like
the busingssman who offers
unsolicited coreer advice o a baby-
faced Duslin Holfman in the 1967
movie "The Graduate,” has only one

word 1o smy plastics, The National
Plastics Center & Museum is at
210 Lancaster St., Leominster.
Call 978.537-9529 or wvisil
www plasticsmuseum.org, It is open
to the public Wednesday through
Saturday, 11 a.m. to 4 p.m. Admission
prices range from 53 1o 5.

Pushing Materials - Richard Butler

Mar's ability to adapt or create materials to improve our lives and the world
around us i not new. The development of keather and bronze are early examples
ol man talloring a material to a particular application. However, this process of
making materials for a specific purpose really boomed in the 20th century. The
development of synthetic polymers led to an explosion of new maderials for o
variety of needs, Partof this drive for innovation has always come from the militany
bt for the past hundred years the aerospace and automotive industries have also
helped. Their quest for lighter, stronger or heat-resistant materials has hlnug_hl
about some Impressive advances, which are easy (o overlook as you ook with
vour Teflon-coated aluminium frying pan. From the space shuttle to Formulas One,
the push for the best possible material ks fierce and finding everyday civilian wses
can ba harder, One of the key consumer arcas that try to ulilize the best of modem
materials is sports. The sporting goods market in the US was worth around $70
billion in 2003, and grows at around 2% per vear, The Sporting Goods
Manulfacturing Association estimates that the global market is worth around 5150
billion per vear, making it an attractive market to compete in. Apart from being
financially hucrathve, there are other measons lor chemicals companies to gel
involved with sports. First, it s an area that makes constant demands for better
equipment, with consumers and professional athletes demanding every
advantage they can get. As well as this, though, are the marketing oppartunities
prasented by baing associated with sporting heroes,

FIRST CONTACT

Sports are often the first consumer use of high-tech materials or, at least, the l'!lsl'rn
which the consumer s aware of the product. Lycra for instance, was inifially
developed to replace heavy perishable rubber materials used in corsets, The
pracuct soon developed and went into products such as swimwear, which hn-cl
traditionally been made from heavy fabrics, and changed the shape of swimwear,
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saes Meith Milne of Invista, the textiles
and Interiors business recenthy spun off
by DuPont. From there, Lyca has
become smonymous with garments
such as oyding shorts and along with
other Invista products, such as Teflon
and Colmax, can be found in the strips
of most of the world's best foothall
players, Lyvera is now used in
evervthing from non-wrinkle suits to
hosiery, It is also likely that the st time
most members of the public wil
encounter carban fibre is when they
bury an expensive tennis racket.

Meanwhile, DuPont has found uses
for a variety of its engineering
polymers in spaorting applications. The
company's Hylrel polyester is used in
everything from running shoes to wrist
protectors for snowboarding. Several
of DuPont’s other engineering
polumers, including glass-reinforced
nlons and acetal resins have also
found sporting applications  from
bicycle sprochets to ice shates.

Sporting goods ame calegorized into
equiprment, which covers ilems such as
lennls rackets, apparel, footwear and
recreational iransport. Each of these
areas offers rich scope for the
introduction of advanced materials.,
“There are three main reasons for the
use of high-tech pahmers in sports,”
says Laurent Hanem of DuPont's
engineering polymers  division, “In
sports you talk aboul safety — you
need high-performance polymers for
this. Abso, sport is linked with fashion
for codours, surface finishes and so
forth. Finalhy, when vou talk about
sports you tfalk aboutl better
performance, you want to do better,
yrowl want your equipment fo be lghter,
and all these reasons demand you use
high-performance materials.”

DRIVING DEVELOPMENT

But as well as adapting technologies
for use in sports
equipments and appans,
the demands of
cquipments
manufa-

churers ane driving the development of
the maleriaks. For instance DuPont has
collsborations  with  AdidasSaloman
and mamy of the other major sports
manufacturers in Europe. Invista too
also found that sports demand mone
froam its products. In conjunction with a
professor from Massachusetts Iretifute
of Technology, the company
developed dothing containing  Licra
and some of s oler Bbric o
selectively compress musdes  and
focus the effort being produced indo
movernent rather than vibmbion, “We
develop all our products in a very high-
tech way and sports is where that is
mast useful” sms Keith Milne  from
Invista, Trek, bioycle mamufaciurer, has
spent several years developing ils own
methods of oeating carbon fibre. [is
oplimum compaction, low-void
process was developed orginalhy with
expertise from the aerospace industry
and MNASA, This malerial & used o
buikl a warety of high perdformance
mountain  and road bikes. Besides
developing a mouklable carbon fibee
thai can be made into much moe
complex shapes than the radibonal
laying up process allowed, the
company has also developed
imnevative ways of bonding  carbon
sechions tooether,

Meanwhile, Trek and Mile have been
collaborating on apparel, inchuding the
swiftsuit, originally designed by Nike
for speed skating at the 2002 Winter
Obympics, using various company
fabrics. The whale body suit offers
improved aerodynamics as well as
compression technology and has been
used by sprinters and eyelists.
Windtunnel tests suggest that the suit
allows a eyclist to cover 200km one
minute faster than if they were wearing
cormventional cyding clothing. With the
first 20 riders finishing the 2003 time
trial stace in the Tour de France within
six minutes of each other, a 15 second
saving over the 47km route would be
worth several positions.

At the consurmer end of the sports
market, BASF's collaboration with
Adidas has led 1o the introduction of

, the ClimaCool range of running

shioes. BASFs Elastogran  dnssion
adapted its Elastollan thermoplastic

polyurethane (TPU) elastomer to
create a fledible breathable sports
shoe. As well as its physical properties,
Elastollan i used because it can be
produced in a wide ange of colours.
Running shoes require bright colours,
while tennis shoes bend fo be mone
reserved. Both Nike and Adidas use
TPU from BASE In Mike's case, a TPU
mesh covers the shoe, pulling ihe shoe
tight across the fool and eliminating
the need for laces or veloro, making life
easier for unners and iransitions faster
for triathletes.

CHASING FASHIONS

The sports market is a valuable one
with around 7% of DuPont's
engineering polymers sakes being in
this area, and 15% of Invista's $2_.5bn
annual fibres fumover being sports
relabed. However, a5 DuPont™s Hanen
noles lhe market is at the whim of
fashion. “A few vears ago you ssw
these microscooters evenyawhere,” says
Hanen “MNow they have all
disappeared.” Both BASF and DuPont
had developed polymers to create
bright, colourful and durable whesls
for a market that vanished almost as
quickhy as it appeared. “Much of our
demand has come from the winter
sports markets, for ski bindings and
boots’, explains Hanen, “Sometimes
the market grows five or six percent,
other years itdrops by ten,” The  fckle
nature of the market can act as a driver
in itself, though. The need for atiractive
colours and finishes to match each
wears tends has led DuPont o
develop a powder-coating finish that
works with several of its engineering
pohmmers, gving a durable metallic
fimish. °l would sw that the customers
push a lot of the research but we ane
trving to be mone proacive’ s
Hanen. “We cannot be the keader at
predicting trends, but we ane the leader
in providing for those tremds.”
Chemistry & Incustry - & Ociober 2003




American Plastics Council with Recycling
Awareness & Volunteers Drive Helps Make Kids'
Playgrounds with Plastic Waste a Reality

Partnership with Piasfic Reprocessor, People &
State's Environment Protection Agency

As the winner of the school prize
for Massachusetts Recycles Day 1998
and to sevve as 19995 kick-aoff event,
the Laurel Lakes School of Fall River,
MA was awarded a brand new
plavground made from 75% recudled
plastics [more than 1.5 tons of
recychind consiimer milk jugs)! In order
to compete for this plavground,
shudlents, teachers and parents from
school systems and communities
throughout the stale had to make
formal pledges to recyde more as well
as buy maore recycled products

In accepting the playground,
comprised of a variely of entertaining,
fitmess and other functioning
equipment, Principal Edward Foley of
the Launl Lakes School stated,
"Everyone in our school syslem - aur
studdenits, their teachers - and even the
parents of the children who atterd
Laure] Lakes worked extremely hard
o win ihis state-wide competition. [t
requined a total effort by volunteers in
our community io gather pledges and
recycle more and buy more recudled
proclucts. The promise of a brand new
plavground for the winning schoal,
plus a greater awareness by the school
genetation of the need 1o recucle were
the driving forces, We're proud of this
accomplishment.”

"There is a misconceplion that
recyeled comtent products are difficull
to find,” sald David Hendrickson,
Coordinator for Massachusetts
Recycles Day. "The recycled plastic
plavground by the American Plastics
Council is the perfect showcase for
the twpes of lop-of-the-line products
being manufaciured from the
recyclables we place al our curbside
or drop-all at the recycling center.”

The plavground is both
aesthetically and  environmentally

“pleasing” since the equipment will
meed virtually no maintenance due to
recyched plastic lumber’s resistance to
weather variables. Additionalky, the
colors on the equipment ame part of the
material isell and will mever require
touch-up painting, helping 1o keep
maintenance relatively simple, Usa of
this plastic lumber also means that
children will never encounier splinbers,

In order to promote recycling,
the benefitz of recycled plastic
lumber and other Massachuseiis
Recycles Day activities, APC
pariniered with MassReopcles, Inc, the
state recycling organizabion, the LS,
Environmental Protection Agency
{EPA) and other non-profit
associations in the State. APC al=o
had a number of products made with
recycled plastic on display, including
office supplies, backpacks, fanny
pachs, fleecewear, and garden and
landscape ilems,

The American Plastics Council
publishes the Recycled Plastic
Products Source Book, a guide for
procurement and business officials
containing over 1400 recycled
plastic products. APC also has a free
pocket-sized consumers booklet
entitled Shop Recycled! which
contains over 240 products available
in grocery and retail outlets around
the counin. Both guides can be
ordered through APCs website,







