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International Conference on
Advanced Polymeric Materials

APM 2010

The international conference on Advanced Polymeric materials (APM-10) will provide an interesting
and stimulating forum for technology transfer between academic and industrial researchers. The
conference will bring together scientists working in the area of natural and synthetic polymers, polymer
nanocomposites, fiber reinforced composites, polymers for high energy applications, polymer blends
& alloys, biopolymers, e-waste recycling and conducting polymers. The main objective of the event
is to facilitate greater interaction and dialogue between the academic & industry as well as to chart
out the emerging trends in the field of polymer technology and its application. The programme shall
promote awareness about the rapidly advancing technology and provide a common platform to take
stick of the current state of polymer research and education. The conference will feature keynote
address, plenary sessions, invited talks and contributed lecturers by a panel of highly-accomplished
experts focusing on specific tenets of polymeric materials.

CALL FOR ABSTRACT AND FULL PAPER
Research Papers are invited in the following fields

e Polymer Blends & Alloys Important Dates
o Fiber Reinforced Composites ..
: Abstract submission :
e Polymer Nanocomposites Jan 10. 2010
e Biopolymers ’
e Polymeric membranes for fuel cell Full paper in camera ready form :
: Jan 25, 2010
e e-waste recycling
e Polymers for high energy application Last date for registration :
e Conducting Polymers Jan 28, 2010
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Many memorable events in
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CIPET witnessed many memorable events in the last few months.

The Foundation Stone for the CIPET High Learning Centre at
Chennai was laid by Shri M. K. Alagiri, Hon’ble Union Minister
for Chemicals & Fertilizers, Govt. of India. CIPET centre at Jaipur
was inaugurated by the Hon’ble Union Minister for Chemicals &
Fertilizers, Govt. of India, Shri M. K. Alagiri as well. It also witnessed
the signing of MoU’s, including five International MoU’s with
ASTM International, Michigan State University, Pennsylvania State
University, University of Toronto, University of Massachusetts.

CIPET was a part of the Indian delegation to Japan on an UNIDO
Mission to identity the latest technology in the Plastics Waste
Management. The Indian delegation found that several kinds of
recycling technologies have been developed in Japan including
the conversion of all kinds of plastic waste into Ammonia gas and
subsequent utilisation by the Fertilizer Industry and this technology
is new to India. A seminar on ‘Trends in Innovative Plastics Product
Development’ was organised by ARSTPS, CIPET in commemoration
with IPLEX’09.

Extensive support from the Administrative
Ministry will see CIPET fulfill its vision of
achieving excellence in Academic, Technology
Support and Research & Development

the last few months... Programmes.

This issue carries an article from one of

the most eminent professors of Bio-based

Polymeric Materials and another article on
‘Plastics Waste Management - Japan Initiatives’.

We solicit your valuable comments and suggestions to continue on
our path of ongoing improvement in quality in every aspect.
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CIPET has created

four High Learning
Centres at Ahmedabad,
Bhubaneswar, Chennai
and Lucknow. CIPET
at present is offering
various Academic
Programmes in the
field of Plastics
Engineering and
Technology in order

to provide qualified
human resources to
plastics and allied
industries.
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CIPET Education Curriculum
Synchronised with Industry Needs

e Four Years Full time B.Tech
(Manufacturing  Engineering  and
Technology)

e Five Years Integrated M.Sc. Tech.

(Material Science Engineering)

Manufacturing Sector:
Opportunities Galore

The manufacturing field is growing very
fast and presents ample opportunities for
employment, not only in India, but also
abroad. Therequirementofplastic products
in automobile, consumer and electronic
industry areas are growing manifold. The
tooling / moulding industries in India are
still importing the moulds/tools, jigs and
fixtures valued over Rs. 5000 crore per
year from Singapore, Taiwan, Malaysia etc.
The present moulding industries are being
image from a training institute to  managed by the Mechanical/Production
an Institute of Excellence in Plastics
with a clear focus on ATR (Academic,
Technology Support & Research).

CIPET has successfully transformed its

CIPET has created four High Learning
Centres at Ahmedabad, Bhubaneswar,
Chennai and Lucknow. CIPET at present
is offering various Academic Programmes
in the field of Plastics Engineering and
Technology in order to provide
qualified human resources to
plastics and allied industries.

New Courses like M.E.
(CADICAM) and
M.Tech. (Polymer

Nanotechnology) have
been introduced in this
academic year 2009-
2010.

New Courses:
2010-11

With an aim to provide
the need based quality
education to the society, CIPET
is committed to introduce various
courses in the next academic year as
well. The following courses are proposed
to be introduced in the year 2010 - 11 at
the High Learning Centres:
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Engineers without adequate

specialisation in manufacturing and
engineering technology. The growth
of the Indian mould making industry

Proposed High Learning Centre at Ahmedabad

will demand specialised manpower in
the manufacturing and engineering
technology.

Proposed High Learning Centre at Bhubaneswar

Engineers will thus have excellent job
opportunities from aircraft, metal
casting to plastics and the electronic
industry. A good manufacturing
engineer can determine how to
make the company’s product better,
faster, safer and less expensive than
competitors.

CIPET will be launching an Under
GraduateProgrammeinManufacturing
Engineering and Technology to meet
the need of the manufacturing sector.

Manpower
and Plastics

In the present scenario of plastics, the
growth projection of the industry in
our country, would warrant a total

Opportunities

employment of 8.5 million by the year
2015 (average @ 5 people/100
tonnes increase in  polymer
consumption) i.e. additional
creation of 6 million jobs in

the plastics sector. Hence,

pressing need would be

felt by the plastics and
allied industry
as well by
the academic
personnel
for  qualified ‘
technical
professionals. )
To meet this
challenge
before the
society, CIPET

Proposed High Learning Centre at Chennai

has initiated the Post-graduate
Programme in Material Science and

Students of M.Tech. (Polymer Nanotechnology)
attending the lab session

Engineering. This programme will
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Students of M.E. (CAD/CAM) attending the lab
session

prepare for a career in the industry,
academic and for further research in
pursuing Ph.D.

Proposed High Learning Centre at Lucknow

Congratulations!

Shri P. Poomali, Deputy Director, CIPET, Haldia has been declared
to be eligible to receive the Doctor of Philosophy in Polymer
Science by the University of Mysore for his research work on
‘Studies on Thermoplastic Polymer Blends’.



= CENTRAL INSTITUTE OF PLASTICS ENGINEERING & TECHNOLOGY

(Department of Chemicals & Petrochemicals, Govt.of India)

ADMISSIONS 2010

Central Institute of Plastics Engineering & Technology (CIPET) is a premier National Institution devoted to Academic,
Technology support and Research & Development (ATR) services to the Plastics and its allied industries of the
country. CIPET offers B.Tech., M.Tech. and M.E. Programmes in Plastics Engineering / Technology, CAD/CAM and
Polymer Nanotechnology. These courses are offered at the various Centres of CIPET, viz. Ahmedabad, Bhubaneswar,
Chennai, Hajipur and Lucknow in affiliation with the reputed universities of the respective states.

Ahmedabad Bhubaneswar

Chennai
| T Max |
Courses Eligibility Offered at
Age |
Bachelor ol Technology in Plastics Engineeting /| 10 + 2 | Academic Stream ) with Mathemalics, 21 I Ahmedabad, Bhubaneswar
Technology (B. Tech ~PE/FT) Physics & Chemistbry, ¥ra Channad, Lucknow
B.E./ B.Tech, / B.5¢., Engg.( 4 years ) in Mechanical |
Master of Technology in Plastics Chemical | Production [ Polymer | Plastics Tech. / Enga. Bhubaneswar, Chennai, Lucknow,
Enginearing / Technalogy (M. Tech -PEPRT) {or) M.Sc., in Polymer Science { Chemistry with Hafip
Polymer Speclalization
B.E. [ B.Tech. in Mechamical, Ptastics Engineenng / 35 Y L . 4 2
Master of Technology in Polymer Nano Technology | Polymer | Chemical or M5z, in Yis Iﬁ,;ﬁ;::';h::l;lil;zt'rﬁd;;:ﬁm"'h n
Technobogy (M. Tech.-PNT) Polymer Chamistry / Physics | Science | Chemistry Bh:banes'walr :
with vatid GATE Score
3 e B.E. 7 B.Tech. [ Mechamscal / Aulomobile | Manufaciuning | Advanced Research School for
:‘r::rélmcu:gg:ﬁ?""“ in CADY CAM Production / Industrial [ Mechatronics § Technology & Product Simulation
hise Maring [ Aaronautical | [ARSTPS) Chennal

* Selection & Eligibility as par University Norms

Proposed Programmes for the year 2010 -2011

= B.Tech. (Plastics Engineering/Technology) — at Murthal in affiliation with Deenbandhu Chhotturam University
of Science & Technology and at Haldia in affiliation with West Bengal Technical University

+ B.Tech. (Manufacturing Engineering / Technology) - at Ahmedabad, Bhubaneswar, Chennai and Lucknow

= M.Sc. Tech. (Material Science Engineering) - at Bhubaneswar, Chennai and Lucknow

For further details contact:
S. Sugumar
Chief Manager (Technical)

CIPET Corporate

Guindy, Chennai 600 032

Ph: 044 — 22254779, 22254780 Ext.500
e-mail: cpemt1@gmail.com

Please visit www.cipet.govin



CENTRAL INSTITUTE OF PLASTICS ENGINEERING & TECHNOLOGY
' ( Department of Chemicals & Petrochemicals, Govt. of India.)

(An ISO 9001 : 2000 Certified & NABL Accredited National Institution )

ADMISSIONS
900

Central Institute of Plastics Engineering & Technology (CIPET) is a premier National Institution
devoted to Academic, Technology Support and Research & Development (ATR) services to
the Plastics and its allied industries of the country. CIPET offers job oriented Diploma, Post
Diploma & Post Graduate Diploma programmes in the area of Plastics Engineering & Technology.

CIdNY Fyudyinnin(ay

Courses Eligibility :;: Omerediat
3 year Diploma in Mechanical, Plastics, Tool,
Post Diploma in Plastics Mould| Production Engineering, Mechatronics, 24
Design (PD-PMD) - 1 ¥r. Automobile Engineering, Tool & Die making, | yre. )
DPMT, DPT (CIPET) or equivalent. Ahmedabad, Amritsar,
Aurangabad, Bhopal,
Diploma in Plastics Mould g::':ﬁ:‘;isﬁ:jigﬂe""ah
Technology (DPMT) - 3 Yrs. . : ]
10th Std. with Maths, English and Science. | 19 | Haldia, Hyderabad,
Diploma in Plastics Yrs. | Imphal, Jaipur,
Technology (DPT) — 3 Yrs. lﬁﬁgaﬂr Mysore,
Post Graduate Diploma in : ; ’ .
. . - 3 year degree in Science with Chemis
Plastics Processing & Testing aggne Gﬁhe subjects try ,ﬁ;
(PGD-PPT) - 11/2 Yrs. :

= Issue of application forms 08" Mar 2010
» Last date for issue of application forms 04" June 2010
= Last date for receipt of filled-in application forms 11" June 2010
+ Date of Joint Entrance Examination (JEE) 11" July 2010

Commencement of Course 16" Aug 2010

For further details contact :
M. Peer Mchamed
Manager (Training )

CIPET Corporate

Guindy, Chennai — 600 032
Mobile : 94446 22771

Email : ctpcli@rediffmail.com

Please visit www.cipet.gov.in



Ramani Narayan
University Distinguished Professor,
Michigan State University, USA

MICHIGAMN STATE

UNIVERSITY

The use of
biomass/renewable
feedstock for
manufacture

of plastics,
chemicals and
fuels (bioplastics
or bioproducts)
offers a ‘value
proposition’ for
reducing the
carbon and the
environmental
footprint.
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Biobased and Biodegradable Plastics:
Reducing Carbon Footprint

Bio (Biomass) Based Plastics
Background

Carbon is the major basic element
that is the building block of polymeric
materials and fuels - biobased products,
petroleum based products, biotechnology
products, fuel, even life itself. Therefore,
discussions on sustainability, sustainable
development, environmental responsibility
centers on the issue of managing carbon
(carbon based materials) in a sustainable
and environmentally responsible manner.
Indeed, the burning issue of today is
concerns over increasing man-made CO,
emissions with no offsetting fixation and
removal of the released CO,. Reducing our
carbon footprint is a major issue facing us
today. The use of annually renewable bio
feedstocks for manufacture of plastics and
products offers an intrinsic zero or neutral
carbon footprint value proposition.

atmosphere as inorganic carbon in the
form of CO,. The current levels of CO,
in the atmosphere are around 380 ppm
(parts per million). This life sustaining heat
trapping value of CO, in the atmosphere
(maintains the earth’s temperature) is
changing to life threatening because of
increasing man made carbon (CO,) and
other heat trapping gas emissions to the
atmosphere. While, one may debate the
severity of effects associated with this or any
other target level of CO,, there can be no
disagreement that uncontrolled, continued
increase in levels of CO, in the atmosphere
will result in a slow perceptible rise of
the earth’s temperature, global warming
and with it associated severity of effects
affecting life on this planet as we know. It is
therefore prudent and necessary to try and
maintain current levels — the ‘zero carbon’
approach. This can best be done by using
renewable biomass crops as feedstocks to
manufacture our carbon based products,
so that the CO, released at the end-of-
life of the product is captured by planting
new crops in the next season. Specifically,
when the rate of CO, release to the
environment at end-of-life equals the rate
of photo synthetic CO, fixation by the next
generation crops planted - a ‘zero carbon’
footprint. In the case of fossil feedstocks,
the rate of carbon fixation is in millions
of years while the end-of-life release rate
into the environment is in 1-10 years — the
math is simple, this is not sustainable and
results in more CO, release than fixation,
resulting in an increased carbon footprint,
and with it the attendant global warming
and climate change problems®3.

The intrinsic ‘zero carbon’ value

. . . ~328
proposition is best explained by co’:pm 1 vear R e
reviewing and understanding i 1
s Biolodi 1-10yrs
Nature’s  Biological ~ Carbon .
>10° years
Cycle. Nature cycles carbon l
through various environmental
. e Polymers, P — Fossil Resources
compartments with specific rates Chemicals  Chemical Industry  Petroleum, natural gas
and time scales (see Figure 1). & Fuels 2 61p carbon

Carbon is present in the

Figure 1: Global carbon cycle showing rates and time scales.
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CARBON FOOTPRINT
kg of CO, per 100 kg of plastic

The major contributory
component in this step is

“ZERO" FOOTPRINT

Starch/PLA PET

PP (85.71%c)

the fossil carbon energy
usage. Currently, in the
conversion of bio-feedstocks
to product, for example
corn to poly (lactic acid)
(PLA) resin, fossil carbon
energy is used. PLA is a bio-
based and biodegradable
plastic that has found major

Figure 2: Intrinsic material’s carbon footprint.

Intrinsic Carbon Value
Proposition

Based on the above carbon cycle
discussions and basic stoichiometrics,
for every 100 kg of polyolefin
(polyethylene,  polypropylene)  or
polyester manufactured from a fossil
feedstock, there is a net 314 kg CO,
(85.7% fossil carbon) or 229 kg of
CO, (62.5% fossil carbon) released
into the environment respectively at
end-of-life. However, if the polyester
or polyolefin is manufactured from a
biofeedstock, the net release of CO,
into the environment is zero because
the CO, released is fixed immediately
by the next crop cycle (Figure 2).

This is the fundamental intrinsic value
proposition for using a bio/renewable
feedstock and is typically ignored
during Life Cycle Assessment (LCA)
presentations. Incorporating

commercial  applications.
The CO, released per 100
kg of plastic during the
conversion process for bio-feedstocks
as compared to fossil feedstock is in
many cases higher, as in

CIPET TIMES e May - December 2009

reductions from incorporating bio-
carbon content, one has to identify
and quantify the bio-based carbon
content®34,

As shown in Figure 4, *C signature
forms the basis for identifying and
quantifying bio-based content. The
CO, inthe atmosphere is in equilibrium
with radioactive '*CO,. Radioactive
carbon is formed in the upper
atmosphere through the effect of
cosmic ray neutrons on *N. It is rapidly
oxidised to radioactive #CO,, and
enters the earth’s plant and animal life
ways through photosynthesis and the

the case of PLA. However,
in the PLA case®, the total
(net) CO, released to the
environment taking into
account the intrinsic carbon

11(:0z

1ACOZ - Solar radiation

C-14 signature forms the
basis of Standard test

Biomass/Bio-organics
—> (®cH,0), — (“cn,0),
NEW CARBON

>10° years

s b d

footprint as discussed earlier
is lower, and will continue to
get even better, as process
efficiencies are incorporated

hod to g
content (ASTM D6866)

Fossil Resources
(petroleum, natural gas, coal)

(PcHy), (“cHo),
OLD CARBON

and renewable energy is
substituted for fossil energy
(Figure 3).

For PLA and other bio-based products,
it is important to calculate the
conversion ‘carbon costs’ using LCA
tools and ensure that the intrinsic
‘neutral or zero carbon’ footprint

bio-content into  plastic

Carbon Footprint Including Conversion

resins and products would

CO, released during Conversion |

| Feedstock CO, release

have a positive impact
- reducing the carbon

footprint by the amount of

—1_ /)
7=

bio-carbon incorporated,

/

for example incorporating

/

29% bio-carbon content,

using say cellulose or starch
into a fossil based polyolefin o

resin offers an intrinsic CO,

Starch/PLA PET PP (85.71%c)

emissions reduction of 42% -
the material carbon footprint
reductions. These are significant
environmental benefits that accrue for
using bio-based plastics.

However, another important
consideration that must be taken into
account is the CO, emissions arising
from the conversion of the feedstock
to product, CO, emissions during
product use and ultimate disposal.

Figure 3: Material and process (total) carbon footprint.

is not negated by the conversion
‘carbon costs’ and the net value is
lower than the product being replaced
from feedstock to product or resin
manufacture.

Bio-carbon Content
Determination

In order to calculate the intrinsic CO,

Figure 4: Carbon-14 methodology to determine bio
content - ASTM D6866.

food chain. Plants and animals which
utilise carbon in biological food chains
take up “C during their lifetimes.
They exist in equilibrium with the *“C
concentration of the atmosphere, that
is, the numbers of C-14 atoms and
non-radioactive carbon atoms stays
approximately the same over time. As
soon as a plant or animal dies, they
cease the metabolic function of carbon
uptake; there is no replenishment of
radioactive carbon, only decay. Since
the half-life of carbon is around 5730
years, the fossil feedstocks formed
over millions of years will have no
1C signature. Thus, by using this
methodology one can identify and
quantify bio-based content. ASTM
subcommittee D20.96® has codified
this methodology into a test method
(D 6866) to quantify bio-based
content. D6866 test method® involves
combusting the test material in the
presence of oxygen to produce carbon
dioxide (CO,) gas. The gas is analysed
to provide a measure of the products.
1C/12C content is determined relative
to the modern carbon-based oxalic
acid radiocarbon standard reference



