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Editorial n
Dear Members,

Happy Diwali to all my Friends..!!!
Diwali or Deepavali popularly known as the festival of
lights, is an important five-day festival in Hinduism and
Jainism, occurring between mid-October and mid-November.
For Hindus, Diwali is the most important festival of the year

and is celebrated with families performing haditional activities
together in their homes.

You must be wondering as to why I am talking about Diwali, something very far
from the Plastic Industry , but I feel let us put our hands together and know the

significance and importance of these five days. Deepavali celebrations are spread

over five days. All the days except Diwali are named according to their designation
in the Hindu calendar. The days are:

o Dhanatrayodashi or Dhan teras or Dhanwantari Triodasi:Dhan means
wealth and Trayodashi means 13th day. This day falls on the 13th day of the
second half of the lunar month. It is considered an auspicious day for buying
utensils and gold. This day is regarded as the Jayanti of God Dhanvantri who
came out during the chuming of the great ocean by the gods and the demons.
o Naraka Chaturdashi: Chaturdashi is the 14th day on which the demon
Narakasura was killed by Krishna - an incarnation of Vishnu. It signifies the
victory of good over evil and light over darkness. In southern India, this is the
actual day of festivities. Hindus wake up before dawn, have a fragrant oil bath
and dress in new clothes. They light small lamps all around the house and draw
elaborate kolams /ranga[s outside their homes. They perform a special puja

with offerings to Krishna or Vishnu, as he liberated the world from the demon
Narakasura on this day. It is believed that taking a bath before sunrise, when the
stars are still visible in the sky is equivalent to taking a bath in the holy Ganges.

After the puja, children burst firecrackers heralding the defeat of the demon.
o Lakshmi Puja: Lakshmi Puja marks the most important day of Diwali
celebrations in North India. Hindu homes worship Lakshmi, the goddess of
wealth, and Ganesh, the God of auspicious beginnings, and then light lamps in
the streets and homes to welcome prosperity and well-being.
o Bali Pratipada and Gorardhan Puja: In North India, this day is celebrated
as Govardhan Puja, also called Annakut, and is celebrated as the day Krishna -
an incarnation of god Vishnu - defeated Indra and by the lifting of Govardhana
hill to save his kinsmen and cattle from rain and floods. For Annakut, large
quantities of food are decorated symbolizing the Govardhan hill lifted by Krishna.
The day commemorates the victory of Vishnu in his dwarf form Vamana over
the demon-king Eal!, who was pushed to the nether-world, and the return of
Bali to earth from the nether-world. In Maharashtra, it is called as Padava or
Nava Diwas (new day). Men present gifts to their wives on this day. It is celebrated

as the first day of the Mkram Samvat calender, in Gujarat.
o Bhaiduj: on this day, brothers and sisters meet to express love and affection
for each other (Gujarati: Bhai Bij, Bengali: Bhai Phota). It is based on a story
when Yama, lord of Death, visited his sister Yami. llam! welcomed Yama with an
Aarti and they had a feast together. Yama gave a gift to Yami while leaving as a
token of his appreciation. So, the day is also called 'YAM DWITIYA.
May all of you have a safe and a joyous diwali. Wish you a great year ahead.

Pradip Nayyar
Editor

Published by :

INDIAN PLASTICS FEDERATION
BB, Royd Street, 1st Floor
Kolkata - 700 016 (lNDlA)

Phone: 2217 5699 I 5700 /6004
Telefax '. 91-33-2217 6005
Email : ipf@cal2.vsnl.net.in

Web : wvwv. plasticfederation.org
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PHESIDENTIAT AIIDRESS iaf-

PRESIDENTIAL

- =.: l'1.::-:erS.

. -. . .s :-,l, second message to you after taking over as President of the Federation in my second term.

3, ::.e :.:ne this edition reaches you many of you may have returned from Dusseldorf after attending the K-2010 exhibition. This is

::-.= .,.::.d s largest exhibition on plastics and if any member is willing to share his experience from the 'K-Show' he may kindly send

::.. san-.e :o the Secretariat and we can publish the same for information of our other members.

.:. ::::s :ssue I would like to share with you a new area of application that is being developed with the help of Nano Polymers.

..:. e.egant process which simply and cheaply covers small particles of polymer with a layer of silica-based nanoparticles has been

::-:.,:oed by research chemists. The final result provides a highly versatile material that can be used to create a range of high
:::::mance materials such as self healing paints, and clever packaging that can be tailored to let precise levels of water, air or both
:ass .r. a particular direction. This process has helped creale a "soap free emulsion polymerization process" which makes colloid

-- -.::.c.es of polymer dispersed in water and in one simple step introduces nanometre sized silica based particles to the mix. This silica
::sec nanoparticles (about 25 nanometre in size) then coats the polymer colloids with a layer "battering" it almost like a fish battered
.:. :r";d crlmbs. This process creates a very versatile polymer latex product. It can be used to create scratch resistant paints in which
::.a scra:ches heal themselves. It can be fine tuned to produce polymer based packaging which will allow water or air to pass through
::.. :a}iaging in tailored ways. The resultant rough textured spherical shapes also lend themselves to the creation of sheets with
::..-:-.er tha: present much more surface area than usual, allowing more efficient interaction with other materials. By exposing the
:-.::ena. :o a second simple step which deposits another polymer layer on top of the already silica based nanoparticles "battered"

::.;,r:.ers. r: helps to produce particles with an even greater range of properties and uses. The end product is versatile, and the
-' :ost effeclive. This new process dramatically cuts the time needed to create such materials and its single step can,l -Lt>: -: <:. dllu (

:.:eac,, :e ::crCuced on a mass scale with currently used industrial equipment. The useful product can easily be made up to around 45%

:: :re,,o:::re cf each water-based solution used in their process.

.f.::::i-.e: :se :or rhe material could rely on its capabilities to allow for certain amounts of air or water to pass, with an obvious
i^_ --^t.^_:r--er-.a. .-r i-rdLhdge-manufacturing industries. Potentially interested buyers will be pleased to know ihat the manufacturing process

:or ll^.:s n-.a:e:ra- doesn't cost much and is easily possible on existing technology and equipment.

TL^ -^-^.^L^^ ^J ^ -I Ire scralcn€s or a car could soon be repaired with no stress. It can even withstand coin attacks. It is possible to speed up the entire
:!'ocess b1; pouring some warm water over the affected area that would probably repair it in a matter of minutes. The translucent,

-s;::hetic 
resin has a high density, which allows it to slowly refill the damaged portions in time, as long as they're paint-deep. So far,

:: s oni.t' been designed to cover dark-colored cars, but the developers are confident that it can be applied to lighter tones as well. The
:ranufacturers claim its effects last for approximately three years.

r'i'e are coming to the end of the Big Bengal festivai season. Durga Puja, the main festival in West Bengal is over and I wish all
::.embers a "Shubo Bijoya". Deepawali will be celebrated in the first week of November and on this occasion I convey my heart felt
::,,1i wishes to all members for a Happy Deepawali.

..i..-.- 
Regards.

Sourabh Khemani
President

SSER
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Since 1986 E-mail : motors_controls@hotmai l.com
Website : motorscontrol.co.in

STORE FOR HYDRAULIGS & ELECTRIGALS
Authorised Dealers

YUKEN HYDRAULICS (OLDEST DEALER SINCE 1992)
Hydraulic Pumps Pressure Control Valves
DC Valves Flow Control Valves / Check Valves.

MEI SWITCH GEAR : .q r i
Star Delta Starter, Slipring Motor Starter, f$+l
Oil Circuit Breaker, Automatic Oil Switch Fuse Unit I tel
Type VLE 200A, M0CB / VCB, Indor & Outdoor iL-J
Ctipf $ KV lndoor, Type remote control panel *4
Genuine Spare Parts, -* -

,ffiw/1ooo K.w., 
'PDP 

sripring @
Crane Duty Motor, DC Motor, Transformer, o{ff*:K
Generator, Pumps Set. frrc
STANDARD SWITCHGEAR : iltr
Ma'rn Switches, lt/lGL DB Box & Others lndustrials l#
& Domestic Products.

CoNTROLS & SWITCH GEAR TELEMECANTOUE ffi
c
Limit Switch, Electric Timer & Other Panel accessories. \*#F
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DESK OF HONY. SEGRETARY

From the Desk of

The Hony. Secretary

Dear Members,

i: gi,"'es me great pleasure to be able to write to you once again. This issue will coincide with the Deepawali

:estir,'al and on this auspicious occasion I convey my good wishes to all members of IPF along with their

:ar,ilies.

Tne new team has already started its work. Members have been coopted and Special Invitees nominated

to lhe Lxecutive Committee. The Editorial Board sub-committee has already been constituted.

\{embers may be aware that at the initiative of IPF a Poly Park has come up at Sankrail, in Dist. Howrah.

At the time of this initiative IPF was expecting WBIDC to give it a plot of land free of cost for development

oi a Centre of Excellence at Sankrail. A plot of land has been earmarked for this purpose. Though much

t:me has passed IPF has not been granted possession of thls plot of land. We have now taken up this

malter with the Hon'ble Minister of Commerce & Industries, West Bengal who is also Chairman of

WBIDC to give possession of this plot of land at a token cost, if it is not possible for them to give us the

same free of cost. We now expect that some positive development may take place for construction of the

Centre of Excellence.

\\':-:. best wishes for a HAPPY DEEPAWALI once again.

- ,1

-r''.'/*:=
Ju*u*u,u, Poddar
Hcic. Se::etary

iaf-

-,

Y
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lntroduction
Polypropylene (PP) was almost

exclusively manufactured by Cast film,
BOPP and TQ routes. When PP was used in
the traditional blown film process with air
cooling there were three main problems
areas:

e Poor bubble stability due to low melt
strength
* Poor MD tear due to PP's linear molecular
structure
6 Poor optical properties, mainly caused
by slow cooling of the blown film process

Off late there has been significant
position change as far as Polypropylene
suitability for upward blown film process is
concerned. Now there are new generations
of Polypropylene grades available for
conventional blown film process. This has
opened up all together new and exciting
applications and allows significant
economic advantage to the converter.

The new generation of PP blown film
allows processing on conventional PE
extruders with air cooling due to superior
meli strength for good bubble stability which
has been the main problem in the past.

Borouge & the Borstar@ technology can
today offer two advanced tailor-made
products for processing on conventional
blown film lines with air cooling. The new
products are special random and
heterophasic copolymers which combines
transparency, heat resistance as well as
toughness.

Why PP for blown films with air cooling?
a Huoe blown film capacitv available

normally running PE
.z New hugely competitive environment for
film producers
'., There is need for differentiation and
developing niche markets

Advanced BIown film products from
Borstar' Multimodal PP technology offer the
following features for the value chain:
a Step change in purity / organoleptics
I Improved sealing and optics

= Excellentprocessability
," Stiffness / potential for down gauging
z, No investment / low cost
e Substitution of CPP
* Access to niche applications and smal
series
4 Heat resistance

Types ol Polypropylene
There are three main types of

Polypropylene

'+ PP Homopolymer
* Random copolymer
@ Heterophasiccopolymer

PP Homopolymer (nucleated or non-
nucleated) are characterized by their h gh
stiff ness, excellent heat resistance, excel len'i
moisture barrier, good transparency and
high tensile strength for f ilm applications.

Random copolymer (nucleated and non
nucleated) are soft and have very good
transparency and heat seal characteristics.
They also give very good gloss to the
product. By using special nucleatrng
systems, films with superior optica
properties can be produced ln the blown f i rn

process.

Heterophasic copolymers have ethylene

prCP., =-: -,a-.' =, = .::alate phaSe
nCC'a:'1.:: :-' - - .--' zaiiOn, whiCh
Tnea'S .- 1 ' - . .'- ' 1' la'.a'tzed by matt
suria:= -- : - '.-::1'=^.y. The high
ioiq--a:: .-a a - : --:SS aS well aS

exi'3^-: ... -'-'-- --'= -'a "orntreezingto
S:e'r-) ='---. . - -.-:'cOertiesofthis
T'a'.a' 1

Process abiliti' of PP on conventional
PE blown film equipment with air ring

f,,..:-,: --- :::: . C'CCeSSedOnthe
CC-,:-: a': a - - =:- Oment. FOr the
bes: -:s-.: '--': :-: ::-a Pre reqUisites

Screr,,' Conf i guration
Pc_,:'::.--- . --: be processed

US ng S.'.,.: : :-:r' :-C a mixlng Part
anda a':- :::- sOeSiredtohave
screr, s .', :- , - r-' I -=: on to have better
me t 'I -' . -- - :r al and melt
horog:- :.: - -

Melt Temperature
''a=- 

=' = .-: ^-= . .:-cerature depends
on i-: '.'=tr _' -: a.-:essed material. The
o',,.e' .-= '.'== -. - r'eI the temperature
rec-':r - ''= -''.'-..' rrlgurel). lthastobe
CO-S l:':l " -' ' . ::Toerature may Vary
dec:-:'- ,. ' -= :3rew design and the

- :-, : 0.8-1.8 2.0-3.0

t,tF? 23012. 1 6 [g/10 min]

Figure 1

Die Gap / Blow up ratio t!
:-: a'e best process able in

:' ' 2 to 2.0mm. Narrow die
- Jler tear resistance in the

Ii'ection. ln addition narrow die
e high die pressure. According to

:-,= :^e blow up ration should be

Cooling
Cooling is very important from the point of

view of achieving high transparency in the
film and toughness. li is desirable to have low
temperature at the cooling ring as well as
intemal cooling of the bubble. Temp around
1G15Deg C is desired. Air cooling 10-
i5DegC will enhance the clarity. Figure 2
shows the die gap / BUR and cooling
requirements.

-

Szro
ci9-cbmF
=g 210
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Figure 2
Borealis / Borouge pp grades for

blown film applications
: 3orouge offer the following two
trf, olown film
Borpact'" BCgtBCF
Borclear'' RB707CF

Each of the above grades is designed to
:+er differentiated properties to the final film.

Borpact* BCglSCF
This grade is unique as it is produced

*'trr siate-of-the-art Borealis Nucleation
,echnology (BNT) which enables the
':aterial io have very strong nucleation
e:rect. enhancing the performance for stiff &
clear films. There are some unique features
cf BNT technology which are highlighted
relo*:
r A consistent & better dispersion of thg
nucleation effect resulting into repeatability
and reliable behavior in processing and
oroperiies
r lnert, no reaction with the other additivesr Notasteorodor

Tensile Modulus

Since the grade has in situ nucleation, it
gives unparallel properties to the film. Some
of the unique properties are shown in the
following figure

Borpact"BC9IBCF can be used in the
following applications:
* Stand up pouches
* Bread packaging
s Overwrapfilm
e Food packaging
e Bag in box
* CarrierbaseforPPbased peel ablefilm* Retort/Microwavable
* Lamination

Borclear" RBT0ZCF
Borclear" RB707CF is designed for high

clarity applications. lt has very good melt
strength. lt gives superior stiffness over pE
film and better heat resistance. lt is a
barefoot material with very good printability.
The main applications of ngZOZCf are as
under:
* Laminationfilm
a Skin and core layer in bread packaging
film
r Collation shrinkfilm
r Enhanced blending in pE filmr FFSfilms
r Microwavablefilm

Properties of Borpact* BCglgCF &
Borclear* RBZ0TCF

The salient features of these grades are
as under:

MFR 2

Flexural modulus

Vioat Softening

Haze

GIoss

Type

3.0

12t50

154

< 13

>35

Block

Borclear'" Offer High Clarity and
Superior Sealability

Borpact" Combines High impact,
Stiffness and Clarity

The combined use of pp and pE in blown
film makes it possible to combine typical
advantages of PP Iike:
o High stiffness
o High heat resistance
. High moisture banier

With typicaladvantages of pE like
o High tear resistance in MD
o Good seal ability
o High gloss, good optical, easy
processing

Possibilities of combining pp with pE
o Monolayer

Based on our experience, pp can be
compounded upio 30% with PE in monolayer
extruder for enhancing the stiffness and heat
resistance
o Multilayer

ln multilayer co extrusion combining pure
PP with PE requires a tie layer. The tie layer
between PP and PE can be either a third
polyolefin with adhesion to pp and pE (e.g.
EVA) or a compound of ppipE.
mLLDPE(>1S% )can be added if the fitm
delaminates

Application Examples
There are numerous applications where

BorpactrMBCglSCF & Borcleai' RB707CF
may be used. Some of the applications are
explained as under:

A-LLDPE, B-8C91 gCF, A.LLDPE

Bread Film

1.5

800

125

<8

>70

Random

Over wrap

-.teeted 1200 MPa

A-R B7O7CF, B- BCq 1 8C F, A-RB7O7CF

prAsTtcs tNDtA I NoVEMBER tsSUE 2010 | 7
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Coextrusion and FFS

A-Borstar PE, B-RB707CF, A-Borstar PE

Troubleshooting guide lor PP Blown film process

SokrtionProblem

Melt fracture
Poor microstructure
Stripes in the film

Rea$on

^erght of the
o asket

:-e iemperature

Summary
The new polypropylene (PP) deve-

lopments regarding polymer structure (new
co-polymers BorclearrM RB707CF and
BorpactrM BCg18CF) and special nucleation
systems (BNT) make it possible to use PP

much more economically in blown film
technology with air cooling. Borstar@
multimodal PP technology opens new
propertywindows for blown film with superior
process ability, stiffness, transparency,
gloss, toughness, heat resistance, seal
ability which until now was only achievable
with CPP / OPP technology.

Clearly there are immense benefits of
Borclear RB707CF and Borpact BC918CF
when used in combination or in blend with PE

in multilayer and monolayer films. Very good
quality films can be developed by blending
the two PP grades and with PE as per the end
use requirement. While Borclear RB707CF is'

used where clarity, moderate stiffness & seal
ability is important, Borpact BC918CF is

used where we need high stiffness and good
linear tear. However, careful approach is

required towards proper machine
conf iguration and process conditions.

About Borouge
Borouge is a leading provider of

innovative, value creating plastics solutions.
A joint venture between the Abu Dhabi
National Oil Company (ADNOC), one of the
world's ma.ior oil companies, and Austrian
based Borealis, a leading provider of
chemical and plastics solutions, the
company's footprint reaches across the
Middle East, Asia Pacific, the lndian sub-
continent and Africa. Established in 1998,

Creases / Wrrnkless in
MD/TD

Delaminating

Blocking

Poor optical

Poor bubble stability Ioo much air cooiing or ic.
high melt temp
Too wide die gap

Too low melt temperatui'e ai =a: -:= llclrng rate
nip rolls and A frames -:':a:: :'e out PUt

Too low melt temperature
Too 6ide die gap
Oxidation in the die heac

Common problem when
combining PE/PP

Too high lemperature

Too high FLH and air
temperature
Old product left in the
extruder

: iarrow die gap

::: :iean the

-:.'.=' :-e Cistance between
:-. : e read and nip rolls
-: -=-se lhe melt temperature

;:: > 15%m LLDPE
. I a_.ers for improved

== : .. : 1^e a r or adjust air
' :,', :eslgn
--,.ie- ine melt temperature u
3^a^ge io narrow
^: -r. 1 )_1 q

l'::-=ase the melt
::-De'ature Modify additive
.a3<age (Slip+AB)

- . --.i^ El U_-,,- '. iE r Lr r

r-:ge ihe extruder
^ ^ ^^it^! ^:.

- 
]s !. il|cu dil

their customers throughout the value chain,
acrossthe globe, can always rely on product
quality, consisiency and security of supply.

Borouge and Borealis are committed to
the principles of Besponsible Caret anl-

ffi 'j'"J,,:: T'lT' : 
"l?,,?S.o':i'iils. 

J:f
= ' ,'later for the World* initiative.

www,borouge.com;
www. borealisgroup.com;
www.waierfortheworld. net

Borouge employs approximately 1,400 ra' -')--'-'-; :acacity to 2 million tonnes

people, has customers in 50 countries and ae' .=1' -- . ... + d-2010 and an additional

itsheadquartersareinAbuDhabi intheUAE 2a * :- .., s scheduled for 2013. The

andSingapore. cc-aa- .-r ::^:rnue to invest to ensure that

Building on the unique Borstar'
technology and their exPerre'lce
polyolefins for more than 50 years, Borea s

and Borouge provide innovative, vatL;e

creating plastics solutions for the
infrastructure (pipe systems, and power' &

communication cables), automotive ancl

advanced packaging markets.

Today Borealis and Borouge nranl-
facture 4 million tonnes of polyolei ns
(polyethylene and polypropylene) per year

Borouge is currently tripling its polyo ef rs

I lrunsncs TNDnINovEMBER rssuE 2010



APPTIGATI

Strategies
fior Biodegradation

of hlyethylene
and

A. Arkatkar& M. Doble
Dept of Biotechnology,
lndian lnstitute of TechnologY,
Chennai

Parasu Veera UpPara
Vice President,
Reliance Technology GrouP,
Reliance lnd. Ltd., Mumbai

of any polymer js the formatjon of biofilm,

which is defined as a layer o{ deposition of

the microorqanisms and their secreted
polysaccharides etc on the polymer surface

[2, 3]. Following a stepwise procedure the
polymers are then broken down to low

molecular weight oligomers (probably due to

the enzymes secreted by the microorga-
nisms) which can be easily assimilated by

the microbes. The ultimate degradation
leads to the formation of CO, and water. The

prerequisite for this process to take place is

that the microorganism should have the

ability to adhere to the polymer surface and
the capability to uttlise the polymer as its sole

carbon source.
ln natural conditions, the degradation of

plastics is a very slow process and it

depends on number of environ-mental
factors such as temperature, humidity, pH

and solar energy; polymer propertles and

biochemical factors (Fig I ). The most
problematic plastics are polyolefins as they

are resistant to microbial attack, due to the

absence of any active f unctional groups

Factors affecting the rate of biodegra-
dation of polyolefins include the following [4]

1 . Lack of active functional grouP

2 Highly hydroPhoPhic nature

3. rl gh molecular werghl

4. Physical form (films, pellets, powder or

fibers)
5. Distribution of crystalline and amorphous
regions
6. Structure of the polyme(linear chain or

branching)
7. Chemical composition of the polymer
(blends, presence of additives, UV

stabilizers, and antioxidants etc.) [2]
1.2. Mechanism of polyolefin degrada-

Abstract
r- , -. e' ns that rnclude polyethylene and

: - . a -:c!' ere are the most ubiquitous
: :>: :-r -sed currently in day to day life.
-a; ,-'e also one of the most recalcitrant

:: - 
..:'s ard so they persist in the nature as

,:s:: a'ter thelr useful life causing

=- . 
-l--e.rtal problems at sea and land.

--:s: ootymers disposed in the oPen;
r: l'af,e s ow y due to the action of light, heat

=-: - crobes. This review discusses various
i:3-lacnes available to speed up the
:-:less of biodegradation of polyolefins

-s ^ g driferent pretreatment strategies.

lntroduction
3 oba commodity polymer consumption

- 2109 was 176 million metric tons. ln

)='a'a: polyolefins account for over 60
::-:,.-: (-.1 00 million metric tons) of total

--^-rJ l,/ plastics consumption. ln 2009,
. - =-= ::r capita polyethylene (PE) and

: :^e (PP) consumption in lndian
- r- .', as approximately 2 kilogram

: . , r: and PP in West EuroPe.
-: - -'Ja PoPulations, such as

-''. :, -r : :rd rapidly expanding
-' '- - .' 1, - -'=':'e. have tremendous
: - ' -, -- . '- oer capita polyolefin

--:-- : = ..::wastebadlYaffects
'-' -': ., .', =' ^-ls ntheenvironment.
-- -'-.--: . -: -'sr d waste disposai

,. .-:: associated from
lead to serious

es pretreatment as
:ne biodegradaiion

of polyolefins. This type of degradation
works as a synergY between the
environmental factors and microbes which
utilise this polymer as a carbon source, All

these three polymers have, although the
same repeat units have different chain
branching, arrangement and packing
density that leads to differences in their
properties.

1 1 Biodegradation
Biodegradation is defined as a process

which occurs due to the action of enzymes
that are secreted by living organisms
(bacteria, fungi etc.) leading to its chemical
decomposition [2].

The first requirement for biodegradation

Polymer Propertie$

t-ig.1) Factors that tnfluence biaciegradatian [2, 3]
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Fig. 2) Mechanism of Polyoleftn degradation after thermal pretreatment.

[3, 4, 9, 1A, 1 1. 12, 13, 14. 15, 16]

tion after pretreatment .

Few reports have been published that
describe the mechanism of biodegradation
of polyolefins. The mechanism of
photodegradation of polyeihylene followed
by its biodegradation has been proposed
and verified. During photooxidation,
cleavage occurs predominantly at the weak
links which have lower bond energies. This
leads to the formation of free radicals. The .

cleavage can occur not only due to its
exposure to UV-radiation, but also due to
heat, ionising radiation and mechanical
stresses. The radicals that are generated
can react further with atmospherlc oxygen
and trigger the oxidation of the polymer. This
reaction continues in a stepwise fashion
producing carbonyls, aldehydes, peracid
and acids [5, 6, 7, 8] as shown in Fig. 2.

The carbonyl group, if exposed again to
UV, can follow Norrish type I and / or Norrish
type ll reaction to generate terminal double
bond or ester group [4, 9, 10, 17] (Fig. 3). ln
the case of biodegradation, microorganisms
can assimilate these abiotic intermediates,
thus complicating the degradation products
found in the environment. The rate of
degradation is sensitive to microbial
population, moisture, temperature, and
oxygen in the environment [18, 19]. From
these two figures one could conclude that
depending upon the pretreatment, thermal
or UV, the type of products could be
different. ln nature (polymers dumped in

open), will undergo both these
pretreatments.

The mechanism of the biodegradation of
polyethylene shows similarities with the B -
oxidation of fatty acids and paraffins in man

ro I nmsncs rNDrA I NovEMBER rssuE 20r0

and in animals [10] The initial abiotic step
involves the oxidation of the polymer charn.
which leads to the formation of carbonyl
groups. During microbial assimrlatton, a
decrease in carbonyl group is noted The
carboxylic acids formed react with coenzyme
A (CoA) to remove two carbon fragments.
acetyl-CoA. The latter is metabolized in the
citric acid cycle to produce carbon dioxrde
and water as the final degradation products

12,3, 41. Photo-oxidation enhances the rate of
biodegradation of the polymer. lt leads to the
scission of the main chain in the polyrner
thereby leading to the formation of o!',

molecular weight products. This results tn the
generation of large surface area due to is
embrittlement and also a greater degree cf
hydrophillicity due to the introduction cf
carbonyl groups. These factors further pro

mote the biodegradation of the polymer [2]
Pretreatments

Pretreatment of the polymer us .9
physical or chemical methods pr or t.
blodegradation have been found to enharce
the process.

2.1 Physical
2.1.1 UV
Polymer dumped in the open underg:

this kind of pretreatment, sunlight being .
rich source of UV radiation initiates this pnoic
oxidation process. Photo oxidatton leads i:
the formation of radicals. These rao ca s

propagate forming further radicals in lre
polymer thereby increasing its reactiv ty I2
3, 121. The rntensrty of the light plays a ma.c'
role rn this pretreatment. Peroxldes a":
hydro peroxides formed during phoic
inltiation absorbs the UV radiation caTrv.3

the reaction ahead, ihis reaction generally
terminates by ihe formation of carboxylicic
groups or other functional groups including
esters" ketones. alcohols and double bonds
[4, 9, 10, 11. 12, 13, 14, 15] resulting in

cleavage of the polymer chain. This
pretreatrnent leads io a decrease in the
weight average molecular weight of the
polymer [n.211. LDPE irradiated for 60 hrs
showed aweight loss of 6.2 % as compare to
untreated LDPE with Bravebacillus.
brostelensis for 30 days 1221. UV irradiaiion
increased the biodegradation by 25"/". UV
irradiation of polyethylene for 500 hrs
enhanced lhe growth of Penicillium
simlicissimum YK when compared to the
resulis with untreated polymer [23].

2.1.2 Thermal

Pretreatrnent makes the polymer more

3ffi:: 1",#'il::lx#'r:? . ffi "T:J:,LXilthermal t!'eatment also oxidises ihe chain
there by iniroducing functional groups.
Formaiion of oxidised products also makes
ihe polymer .more hydrophillic which is
conducive for the attachment of the
organism. Studies carried out in our
laboratory exemplify the advantages of
thermai oxidation on the extent of
biodegradation of polyethylene and
polypropylene 12, 21 , 241. LDPE thermally
treated at 150qC for 1 20 hrs showed increase
in carbonyl index by 23k and when treated
with fungi Phanerochaete chrysosporium
showed increase in double bond index in

three months indicating chain size reduction
[25]. Carbonyl index is the infra-red
spectrum peak corresponding to carbonyl
group divided by the peak corresponding to

Fig. 3) Mechanism of Polyolefin degradailon ater Ul
[3,4,9, 10, 11, 12, 13, 14, 15, 16]
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- -' -='. group. Formation of carbonyl
- - .- . an indication of introduction of
'. :-' ' :"e polymer rchain.

'.'-. ^-. strains namely Bacillus sphericus
, - : -3lroup lV (Alt), Bacillus cereus

';:-o A (8F20) Brevun-dimonas
:j:- a.,es (BF1O) and Curtobacterium

= - - --;actens (8F.12) utilise LDPE and
-IrI' -s rn mineral salt medlum under in

. - -:.ditrons as carbon source [24].
- - . : strength of thermally pretreated

- r: a^d HDPE and untreated starch-
:-r:r IDPE decreased by 27%, 14.8%

.-: :l 5oi,, respectively, wilh B. sphericus

.-. :-e corresponding decrease in
' . ..a 'ity was B%, 2.2ok and 8.5"/o,

'-:.:r:','e1y. ln this current study, weight
.: :' '9e'i with thermally pretreated LDPE

' , ,: I 'cr l0 days), 10% with unpretreated

-l:: 9"o with thermally pretreated high-
r:- -: ', oo yethylene (HDPE) and 3.5% with

--.-3:reaied HDPE reacted with B
i:--a''cus were observed here

a :- '--ermally pretreated pure polypro-
:. :-e (PP) showed 71% and 10 1% weight

-:s n srx and twelve months respectively,
',- e rntreated PP showed a weight loss of
:' , CA2% in 12 months with mixed soil
- oroorganism 124l Experiments
::rducted rn our lab showed that short SUV
.^ort UV) pretreated PP and thermally

3'etreated PP showed a weight loss of 2.7%

=^,d a.7"/" respectively where as untreated
rD recorded no weight loss after subjected
:l biodegradation with pure culture of
3acrllus f lexus. (Fig. 4)

All these studies clearly indicate that
:rermal pretreatment enhances biode-
gradation of polyolefins considerably. But
ihe temperature and duration needs to be
optimized for each polymer to achieve the
best results.

2.1 .3. High-energy radiation
2.1 .3.1 Electron beam radiation:

Electron-beam radiation is a

I, concentrated and highly charged stream of
electrons. lt is a form of ionising energy that is

generally characterised, by its low
penetration and high dosage rates.
Electrons may be collimated by holes and
slits & since they are electrically charged,
they may be focused and energised by
electro-magnetic fields. The energy of the
electrons impinglng on the polymer is
absorbed by it; producing radicals which
can subsequently initiate several reactions in

ihe polymer. The energy (keV or MeV),
current (mA) and power (kW) of the
acceleration are tuned depending upon the
thickness and density of the product to be
treated. lrradiated polymeric materials
become brittle (deteriorate) due to reduction
in its molecular weight [26]. Other changes
that could happen include loss in the chain
length of the polymer; decrease in cross
linking and modifications in the crystalline
domain. This degradation mechanism is
accentuated by the presence of air leading
to simultaneous oxidation [27]. lt should be
noted that deterioration is different from
biodegradation, the latter leads to the
incorporation of functronal group in the
polymer and the former could be a
mechanical change.

Fig.5 show the ketocarbonyl index
calculated from the FT-lR (Fourier
transformed lnfra red) spectrum data of 0

and 5 Mrad electron beam irradiated
samples of polypropylene. The 5 Mrad
irradiated sample shows an increase in the
ketocarbonyl index. The incorporation of this
carbonyl could imitate the biodegradation
process. The ketocarbonyl index increases
with increases in dosage level

(S5-0 Mrad and 56-5 Mrad)using FT-lR

2.2 Chemical
Chemicals can affect the strength,

f lexibility, surf ace appearance, colour,
dimensions or weight of plastics. Chemicals
can attackthe polymer in the following ways

1. Attack the chain resulting in the
reduction in its physical properties.

2. React or oxidise the f unctional
groups in or on the chain Depolymerisation

can also take place during this process.

3. Form radicals.
4. Bring out physical changes,

including absorption of solvents; change its

strength, electrical properties, colour, etc.,
resulting in softening and swelling of the
plastic.

5. Allow solvent to permeate through the
plastic leading to its dissolution, and

6. Develop stress-cracking due to the
interaction of a "stress-cracking agent" with
molded-in or external stresses. [2]

Polypropylene is resistant to all the acids
and bases in dilute concentration at room
temperature. Sulphuric, nitric, and chromic
acid (CrO, + H,O) oxidise PP. Hydrochloric
acid treatment of polypropylene changes the
color due to its reaction with stabilisers
added to the polymer from light brown to dark
brown depending upon the concentration of
the acid and the reaction temperature. PP

does not show any effect after sulphuric acid
treatment up to a concentration of 70"/".

However, with B0% sulphuric acid, a
decrease in iis weight and tensile strength is

observed 12, 2Bl. The acid attacks the
amorphous regions of the polymer and forms
cracks on the surface.

An increase in sulphuric acid
concentration to 98% over a 75 days
treatment period at 1000 C, leads to 80%
decrease in the tensile strength of the
polymer. However, when the temp-erature is

reduced to 600 C no damage in PP is
observed 12,2Bl.The following (Fig.6) chain
reaction is proposed during the oxidative
degradation of PP by sulphuric acid in the
liquid phase and the same reactions are
observed with LDPE & HDPE as well [29].

This mechanism is termed as
sulphonation - desulphonation which leads
to ihe dehydrogenation and ultimately to
charring of the polypropylene. The FTIR data
of LDPE, HDPE and PP after acid treatmeni
show negative peak at 1740cm-' indicating
that sulphuric acid attacks and destroys
carbonyl impurities. FTIR of LDPE treated

Fig. 4) Comparisan cf percentage wetght loss between unpretreated and
pretreated PP in 6 manths

Fig. 5) Comparison of Ketocarbonyl lndex (1715/1456) af PP before and after
electron beam irradtatron.
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Fig. (6). General mechanism of action of sulphuric acid on polyolefins [2, 29].

with sulphuric acid shows the formation of
vinylidene unsaturation in the polymer [2,
291. Polypropylene did not show any change
in tensile strength and weight loss when
treated with 0-60% acetic acid at 100"C.
However, with 70% acetic acid, a drop in

strength is observed. PP treated with nitric
acid at various concentrations (1 0-40%) and
temperature (20-100"C) showed that at
100"C its strength decreased considerably,
while the weight loss remained unchanged
12,2Bl.The amorphous part of the polymer is
oxidised by nitric acid after penetrating into
it, while the crystalline portion remains intact.
It is stable at low concentration of nitric acid
(up to 60"C); but breaks down completely
with in the course of a few days at
concentration above 10% at 100"C. Chromic
acid treatment fails to bring about any
significant change to polypropylene. lt
appears to attack the crystalline and
amorphous regions at approximately the
same rate, thereby removing layers of the
polymer uniformly and revealing the
microstructure of the interior [2, 28].

Fig. 7 shows changes in the ketocarbonyl
index after chemical pretreatment
experiment conducted in our lab with pure
PP films. As compared to reference PP i.e.,
PP without any pretreatment, sample Sl (PP
pretreated with Fenton's ll reagent) 53 (PP
pretreated with Aquaregia), and 54 (PP
pretreated with nitric acid) shows increase in

the ketocarbonyl index indicating the
oxidation of the polymer, where as the
sample 52 (PP treated with Fenton's lll
reagent) didn't show any increase in the
ketocarbonyl index thus showing that the
treatment had no effect on the polymer.

ln Fig. 8 it can be seen that when 51 (PP
pretreated with Fenton's ll reagent) and 33
(PP pretreated with Aquaregia) were
subjected to biodegradation with B.flexus
pure culture for 12 months, it was found that
the ketocarbonyl index decreases, thus
showing that the organism was able to utilize
the polymer due to the formation of the
ketocarbonyl functional groups after the

i2 I 
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pretreatments. On the contrary when PP

without any pretreatment was subjected to
the same biodegradation conditions no such
changes were observed. The results thus
support ihe theory of enhancement of
biodegrading polymer after pretreatment &
synergism between pretreatment and
biodegradation of polymer.

FutureTrends
The study of synergy between the

pretreatment and the biodegradation of
polymer in particularly polyolefins is a
growing topic of interest. The pretreatment
strategies are proving to the better option
than directly subjecting the polymer for
biodegradation.

Polyolefins with methylene repeat units
are highly recalcitrant, have high molecular
weight, and have hydrophobic surfaces
making them difficult for the microorganism
to form stable biofilm, oxidation of the
polymer during pretreatments generates
funciional groups which can be helpful for
the attachment of the organism to the
polymer and in turn for the formation of
biofilm.

The future developments in the same line
can be to study of biodegradation of
pretreated blend polymers or polymers with
Prooxidants. As a preliminary step an
understanding of the degradation
mechanisms of both natural & synthetic
polymers is essential. The knowledge of
biodegradation mechanisms of the
polymeric material will further help in the
development of new materials having a high
environmental acceptability & recyclability.

On the other front the screening of proper
microorganism is also an important factor.
The organism which can produce
biosurfactant will be useful in such studies,
as surfactants are amphiphiles having both
hydrophilic and hydrophobic groups, which
reduce the interfacial tension at the surface
of the liquid or at the interface of two
immissible liquids. They increase the
solubility, bioavailability, and bio-
degradation of hydrophobic or insoluble

organrc cco co,nds [2,30]. The
manipu at on o':-e capacity of microbes can
contribute " :-e f uture biodegradation
studies. cra'ecierisatron of the genes
respons bre ':' :^e oroduction of degrading
enzymes a^c :s regu at on by using current
genetic e.o -?e'-g ioots. modified micro-
orgaa,s-5- le j'eo*rg Ine recarcrlranl I
poiyoleflns :a^ ce croduced.

Biodegraca:ior being a slow process;
the matherral ca cn paper calculation of the
period ree: red ,or the pre{reatment and
biodegrada: c" of the polymer can help for
design rg experimental set up.
Algor't.n s are deveioped for the
degrada: o' of linear and branched
polyme.s r"e a gorithms of the chain
scissior meal'an sm which can be induced
bv an;, on','s ca ireatment on the polymer like
exposure :c JV, y, ionising radiation;
therra I crer ca r or mechanical stimuli has
been esiac sied [31]. This study can help
us to oele cp specral recycling techniques,
requ reo :c achieve biodegradation, and
degraca: o" lenure of polymer 12,32,33 341.
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F..r the fourth consecutive month, most of
Chrna's petrochemical imports fell in the

ronth ofJuly. The dip has been triggered by
: continued slowdown in the country's
Jconomy! weak downstream and new
capacity additions from Sinopec, including
its Tianjin and Zhenhai crackers, as per ICIS.
A turther fall in demand for petrochemical
products is expected if China implements
stnct measures to curb speculation in the
property market.

Sinopec started commercial production at its

3 mln tpa petrochemical complex at Tianjin
rn early May, while Zhenhai Refining &
Chemical Co (ZRCC), started up its 1 mln
tpa cracker and downstream units in April.
China's ethylene imports dropped 31oh yoy
rn July to 64,502 tons, and its butadiene
imports plunged 67o/o to 9,279 tons,
according to data released by China
Customs. Polywinyl chloride (PVC) saw a

19% 1'-o-y decline in imports to 121 , 1 88 tons
in July. Imports of some products, including
ethylene, monoeihylene glycol and
aromatics like benzene and toluene. saw a

month-on-month rise as demand increased
with the onset of the traditional peak

manulacturing season.

A series of seemingly temporary factors has

kept global poiyolefins markets very tight as

per ICIS. F'ew long existing factors have also
contributed to supply consffaints, making it
easier to absorb new capacities.

Reduccd feedstock availability in the Middle
East including ethane and liquefied
petroleum gas (LPG). LPG has been tight
because of factors including reduced
retinery operating rates and increased
demand from petrochemicals in the Middle
East.

Technical glitches and plant shutdowns in
the Middle East amid longer than expected
time taken by new plants to stabilise becausc
ofmanpower, technical and other issues.

Logistics lactort. including pon congestion.
rcposilioning problems with ethylene
vessels, lack ol suffrcient ethylene vessels
and not enough container vessels. Shortage
ofenough 'hipping spacc rcstricts operating
rates because this prevents arbitrage (e.g.
polyolefins to Europe fiom the Middle East).

Europe's inability to sell gasoline in big
volumes to the USA, pushing down
operating rates at refineries down, thereby
restricting the ar,ailabilify" of feedstock to
petrochemrcals.

A fa11 in US gasoline demand is restricting
propylene availability in Europe most of
the propylene comes from steam crackers

so lack ofnaphtha is the problem here.

Lack of spending on mainlenance is

reportedly the cause ofnumerous outages

in Europe.

Lack of enough low-density PE (LDPE)

capacity. pushing plants that do exist
being pushed so hard to meet demand that
outages are occurring very frequently.

Shortage olbutcne-l has been restricting
linear-low density polyethylene (LLDPE)
for over a year-

New PP and PE offers from the Middle
Eastern suppliers for September have

been awaited in global markets as they are

taken as a refercncc lor the fufure direction
of the market trend. The nerv offers are

now slowly surfacing in China and Turkey
at higher levels despite the shadou, of
falling crude oi1 prices.

Despite the fact that crude oil plunged to

$7l,bbl as of this week after hovering in
the $80-82/bbl spread in the early days ol
August, spot ethylene and propylene
continue to firm up in Asia on the heels of
restricted supplies. Spot ethylene was

even traded in four digit figures for the

first time in three months as of yesterday.

In China, a new Saudi Arabian producer
has started to offer LLDPE c,l film for
September with lar-ee increases of $150-
160/ton when compared to their latest
oller. in August. The prodtrcer aims t.r
remain hrm on its offers, justifuing the
price hike by pointing to their limited
allocations.

I{owever, he complained that they cannot

conclude deals as buyers are showing
resistance to these high levels as they are

bcing influenced by lon'er crude oil
values. Another producer from Saudi
Arabia revealed its September HDPE and
LLDPE fiim prices for next month with
S80-90iton increases overAugust.

A source from the company commented
that buyers are hesitant to conclude deals
at the new levels. However. the producer
opines that they can achieve sales to some
trading companies who are bound to
maintain their long term relationships
withthern.

An LDPE producer from the Middle East

sustains its offers at the same ievels this week

after having announced increases of $2Olton
for September. The producer says that they

are planning to maintain their firm stance at

the current levels even though market
conditions are slowing.

In the PP market, a global producer has

started to offer Middle Eastem PP raffia to
China this week. Blaming tight supplies

caused by the regional shutdowns at PP

plants, the producer applied large hikes too

as they lifted their new olfers by $70/ton
when compared to their previous offers.

Parallel with these developments in China.

buyers in Turkey have recently stafted to

receive offers for PP and PE from the Middle
East.

Initial offers lrom the bonded warehousc ola
regular Middle Eastern sellcr have emerged

$70-90/ton higher for HDPE film and

$50/ton lor LLDPE film with respcct to

August tlone deals lor thc same origin.
However buyers receiving these initial
offers commented that they found them too

high to accept for nor,.

Abuyer also received an HDPE film ofler tbr
another Middle Eastern origin. represenling

an $80-100/ton increase over August done

deals while an LLDPE film offer fbr a

diff'erent origin from the region received by a

buyer indicates a 550-70 1on increase over
early last month.

ln thc PP market. bulcr: are receiving ncu

September offcrs tiom different Middle
Eastern suppliers at levels standing at least

$100/ton above the beginning of August.
Suppliers have raised their offers to Turkey
gradually throughout this month while there

is stiffresistance to the new offer levels with
buyers' bids standing $50/ton below the

recent ofiers.

Ethylene spot priccs climbed to a three-

month high ol S 1 ,000i tonne (€790ltonne) in

southeast Asia amid a ssramble for spot

material following cracker outages this
week. market sources said on Thursday. A
deal for a 3,000-tonne cargo loading first half
September was. repofted at $1.000/tonne
FOB (free on board) southeast (SE) Asia
mid-week while bids to purchase more

September sliipments were mentioned in the

mid to high $900s/tonne FOB SE Asia.
"Because of the cracker troubles, supply is
getting shorter," said an olefins tradcr based

in Japan.

Market sources said Shell had shut its
800,000 tonne/year mixed feed cracker in
Singapore early this week due to unspecified
issues, and the producer could be in the
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market to buy some ethylene spot cargoes to
cover contractual obligations.

It was not immediately clear if the plant had
restarted but operations had not been stable. 
this month, they added. A company
spokesman had earlier declined to comment
on operational matters. Separately, Japan's

Mitsui Chemicals shut its 617,000
tonne/year naphtha cracker in Ichihara,
Chiba prefecture, on Thursday due to

mechanical issues. It was not clear if the

Japanese producer would need to buy
ethylene from the spot market as the duration
of the unplanned outage had yet to be

confirmed, market sources said. The cracker
outages are also likely to exacerbate the

already tight supply situation in northeast
(NE) Asia. Selling ideas remained above

$1,000/tonne CFR (cost and freight) NE
Asia, with discussions underway in the

region, sowces added.

Shell Chemicals announced the successful

first tumaround at the CSPCL - "Nanhai'
petrochemicals joint venture complex in
Guangdong, China. Nanhai is ajoint venture

with China National Offshore Oil Company
(CNOOC). The turnaround was completed
while simultaneously carrying out the

debottlenecking of an ethylene cracker and
process units. Both were finished ahead of
time and within budget. Debottlenecking
the ethylene cracker, ethyleneoxide/et-hylene
glycols, and styrene monomer/propylene
oxide process units will improve the site's

competiveness by increasing capacity and

reducing unit costs. After the debottle
necking, the annual ethylene capacity went
from 800 kilotonnes per annum to 950 ktpa,
with total pefochemical production capacity
at the plant increasing from 2.3 million tons

to 2.7 million tons.

"Executing a turnaround and simultaneous

debottlenecking project on this scale, within
budget and on time is impressive and

highlights the robust working partnership
between Shell and CNOOC,' said Ben van

Beurden, Executive Vice President, Shell
Chemicals. "The decision to increase
capacity at Nanhai supports the Shell
strategy to grow selectively and to continue
to remain a leader in the expanding Asian
petrochemicals market. "The debottle
necking project included construction ofan
eighth liquid cracking fumace for light and

heavy feedstock. Four out offive derivative
plants were debottlenecked by I 0yoto 30o .

The planned tumaround took place in March
and April this year. In addition to a broad
range of planned maintenance activities,
more than 1,000 pressure vessels were
opened for statutory inspections. The project
also included significant instrumentation

r+ lnusncs TNDTAINovEMBER rssuE 20r0

work. The CNOOC and Shell
Petrochemicals Company Limited
(CSPCL) is 50oZ owned by Shell Nanhai
BV a Shell company, alrd50Yo ownedby
the CNOOC Petrochemicals Investment
Company Limited. It began operations in
January 2006 and supplies products
primarily to Guangdong and the high
consumption areas of China's southeast

coastal economic zones.

Capacities include:

Ethylene- 950,000tpa

Propylene - 500,000 tpa

Butadiene- 165,000tpa

Low Density Polyethylene - 250,000 tpa

High Density Polyethylene - 260,000 tpa

Polypropylene - 260,000 tpa

Mono-Ethylene Glycol - 350,000 tpa

Stpene Monomer - 640,000 Pa
Propylene Oxide - 290,000 Pa
Polyols- 170,000tpa

Propylene Glycol - 60,000 tpa

Qatar's production of polyethylene for
September shipments is expected to be

down, as per Platts. This reduction in low
density polyethylene allocation from

Qatar Petrochemical Company (Qapco) in
September. is expected to increase
tightness in Asia. PE from Qapco and

Qatofin from both cornpanies has been

reduced this mc;ith. Reduction of ethylene

feedstock from the Ras Laffan Olefins
(RLOC) ethane cracker since August has

affected supply of LLDPE fr om Qatar.

The Ras Laffan cracker supplies feedstock
ethylene to the PE lines in Mesaieed via a
pipeline. LDPE supply is also tight, as

apparent with Qapco's lbsser than normal
LDPE allocation for September
shipments. RLOC's 1.3 mln tpa ethane

cracker has reduced operating rates until
the middle of20 I 1 due to a technical issue.

Qatofin runs a 450,000 tpa LLDPE at

Mesaieed, while Qapco has two LDPE
lines with a combined capacity of 360,000

tpa. Production in the Middle East during
the summer months is generally lower due

to the high heat affecting the plants.

South Korea's Honam Petrochemical will
pay about US$1.25 bln in cash to acquire

Titan Chemicals Corporation, as per

Plasteurope. Following an initial takeover
of72.6o/o ofthe shares held by Titan head

and the state-run Permoladan Nasional,
Honam plans to squeeze out the remaining
shareholders. The takeover propels
Honam, the petrochemical division of
Korea's Lotte Group into the league of
leading Asian ethylene manufacturers.

The company's C: .-rlaur:\. .u[ently at 1 .75

mln tpa rvill rise ltr .lLrolit 1.5 mln tpa as a

result. rvhile re\ enu.'\ ,l.a e\pected to

increase to EUR 8 b In

Titan is considered tt, hc \lalavsia's largest

olefin and polyoleiln manr-ttacttirer. Since its

2006 takeover oi lndonesian polyethylene
producer PT Petrokrmia \usantara (PT Peni.

Jakarta), the \lalar.Lrnlpanv is widely'
believed to be Scrr-rth Eait .\sia's second-

largest polvolelln nrrnutacturer'. Titan
operates l0 plants ai its \lalay production

sites in Pasir Cudan,lr and Tanjung Langsal.

as well as in Indonesia Conrpany sales last

amounted to US,c l.h-l b1n. .'\11 rn all. Titan
has capacities tbr I mln tpra of PE, 480.000

tpa of PP. 100.()00 tpa of butadiene and

38,000 tpa oIBOPP tllm

LyondellRasell lndustries N\i one of the

world's biggest plastic ancl chemical
prOducers. n tll c'trJ lt. I'it.ttrc.. i,lrttetiotts in

Iran to shreld rt.elfaeainst penalties the U.S.

corrld soott Ir'rl', -c ,'rl (r)mpaniei '.
violating trade sancttons. The Dr,,,n-based
companl"'s board appro',;.i thc decision

earl.v this nronth alter Inonths of
deliberation. accordins to David Harpole. a

LyondellBasel) snokesnlan. In the past year.

a number olcorrpanies inch-rding rnany of
Iran's gasoline suppliers have cut business

ties with Iran because ofu,ories about legal

consequences in the U.S. and else*'here. and

public-relations concerns.

They include Ror al Dutch Shell PLC, which
halted gasohne sales. and Toyota Motor
Corp.. rvhich su-spended car exports. Access

thousands oi business sources not
avarlable on the liee rveb. Learn More
L_v-ondellBasell's decision rneans it will stop

all licensrn-c of its proprietary technology
and sen lces to Iranian petrochemical
companies. u hrch hal'e depended heavily on

technologl titrnr Europeatt concerns to

produce plastics and other high-value
products derir ed lrom natural gas.

On the Indian market fiont, shutdowns are

planned tbr about 2 u'eeks at GAIL's PATA

Plant and also at Haldia. Meanwhile. IOCL
has been ramping up capacity and is believed
to hare sold orer 20,000 MT of polymer.

This should keep supplies available
consistentlr through the next ferv months.

The irnmjnent starrup ol Borouge plant in

Abu Dhabi s ould see some material coming
into the Indian market. AII this is likely to
keep the pressLrre on the suppliers to find
space lor their product and also offer better

pricrng to the customers.

\\'ith inputs tiom'feam Polymer Update.

Contd. to Page - 19
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SEMINAR ON

HTIOUATIOTIS IN PTASTIGS PROGESSING" OTI 22ND SEPTEMBER, 20 I O AT KOTKATA

A view of the audience during the National Anthem Mr. Sourabh Khemani, President, IPF lighting the lamp

SEMINAR
INP

Mr. Sourabh Khemani, President, IPF giving a Memento to Mr. Ashok Goel,
President, PIF

Mr. Pradip Vanwani, l\lanager - Des gn & Development, Ferromatik Milacron lndia

Ltd.. glving ihe presentation

L to R : Mr. M L Lahoti, Past President, IPF & PlF, Mr. Ashok Goel, President, PlF, Mr

Sourabh Khemani, President, lPF, Mr. Pradip Nayyar, Editor, Plastics lndia, Mr. K K

Seksaria, Hony. Treasurer, PIF & Past President, IPF are present at the senimar hall

Mr. Ashok Goel, President, PIF lnaugurating the AGM Special lssue of IPF Mr. Ashok Goel, President, PIF lnaugurating a CD - A Step Forward

Mr. Sunil Jain, President, Ra1oo Engineers Ltd., giving the presentation
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I( - 2010
Jnternational Grofie c/air on Okrstics and Ru66er

Messe Dtisseldorf , Germany-
27th oct. To 3'd Nov' 20L0.

** **** *r(xrF* ******** **( * ******** ** * * *
As we embarked on this beautiful city of Drisseldorf, we
were all thrilled at the charged atmosphere and aroma of
Plastics and related activities.

The K- Fair Ground called Messe Dusseldorf, was all decked
up to receive huge crowd with marked / disciplined parking
for designated vehicles. Regulated access control entry
system, conditioned air inside the halls could keep us warm
though the temperature outside was hovering around 8 -
12" C.

Coming to the Exhibition, spread across 17 halls this time
K 2010- had housed more than 3500 exhibitors with a
participation of 130 + lndian companies'. All international
plastic lndustry's big names including; Battenfeld, Cincinnati,
Ferromatic, Rollepal, Amut, Heintzmann, Unicor, Ramix,
Eco-plas, Romi, Uniplas, Periplast, Weber, offered everything
a plastic enthusiasts was looking for.

Extrusion machineries, Tape Lines, Recycling Machineries,
Pulverisers, lnjection Moulding, Blow Moulding, Compression
and Transfer moulding, Thermo forming, Finishing, Printing,
Decoration and Marking, Welding, Jointing, Bonding, Moulds
and Plastic Application technology for Automobiles.
Equipments for Control and regulation, Testing, Material
Handling, Handling technology.

Some o the innovative and new advanced machines we could feel were Eco-plas . Wood + Plastic combined
moulding, Double and Triple wall corrugated pipe lines in higher diameters, Fully Automated socketing, belling
machines, with shortened cycle time, PVC-O pipe lines, online- offline printing. embossing machines, Tailor made
solutions for lnjection moulding, Cutting edge technologies in Plastics. {
We could find the advanced applications in achieving:

Shortening production times, Raising throughput, Shortening product changeover times, lntegrated
production processes, Optimising sub-processes Energy efficiency, Materials efficiency etc.
Compared to K-2007, Exhibitors and visitors at K-2010 were more than in the past in fact, thanks to the wide
network of supporting partners, and associations, and advertisements.

K'20'10 was not only a wide lnternational showcase of machinery and equipment but also a relevant window for
raw materials, finished and semifinished products, materials and appliances.

K-2010 was the best place for plastic people like us to set our vision or take a look at the latest solutions,
innovations, technologies to catch up with and Be lnspired.

ShyamlalAgarwal
Gonvenor - K 2010 Exhibition Committee

"t I plAsrcs rNDrA I N0VEMBER tssuE 2010 
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The Farnborough Airshow, reaches its
climax with the famous Weekend Flying
Display.

The plastics headlines have been grabbed
by Boeing's revolutionary new "plastic
plane," the 787 Dreamliner, which is the
first plane to be made from 50%o carbon
fi bre composite material.

Richard Woolverton, an employee of
Vought Aircraft Industries - which
constructs wings and fuselages (to name a
few) for conkacting firms like Boeing,
Lockheed Martin, and Northrop Grumman'
- Woolverton is helping to build Boeing's
revolutionary new 787 Dreamliner
Aircraft.

The first of its kind, the 787 Dreamliner
will be made primarily of composites
(carbon fiber-reinforced plastic) rather
than the aluminum that composes other
commercial jets. This will allow it to bum
20 percent less fuel and travel faster, for
longer distances.

"This jet is really is a quantum leap in
commercial aviation," says Woolveton. "It
also will have 30 percent larger windows
end pressurize at lower levels, so your ears
md sinuses won'tpop as much."

\ew process for mass production
of automotive thermoplastic
romponents

iLesearchers fiom the Fraunhofer Institute
lor Chemical Technology ICT in pfinztal
lave now found a solution to this problem
ry developing a new class of materials
lesigned for large-scale use in vehicle
)onstruction: thermoplastic fiber
:omposite materials.

)nce they have reached the end of their
rseful life, they can be shredded, melted

iPf-

Another advantage of the T-RTM proccsr
is that the cost of the thermoplastic matrir
nraterial antl the coit ol its processing arr

up to 50 percent lower than the equivalen
costs for thermoset structures.

Orer thc nc\t I-e\\ years rt is anticipate,
that tl-rese kinds of cornponents u,ill starl t<

bc used in vehicle and rnachint
construction as w,ell as in the leisurr
industry.

Sal'er plastics that lock in potentialll
harmful plasticizers

Scientists have published the first report or
a ner / way of preventing potentiall)
harmful plasticizers from migrating fron
one of the most widely used groups 01

plastics.

The advance could lead to a neu
generation of polyvinyl chloride (PVC)
plastics that are safer than those now usec
in packaging, medical tubing, toys, and
other products, they say.

Their study is in ACS' Macromolecules
"Phthalate Plasticizers Covalently Bound
to PVC: Plasticization with Suppressed
Migration."

The team notes that manufacturers add
large amounts of plasticizers to PVC to
make it flexible and durable. Plasticizers
may account for more than one-third of the
weight ofsome PVC products.

Phthalates are the mainstay plasticizers.
Unfortunately, they migrate to the surface
of the plastic over time and escape into the
environment.

As a result, PVC plastics become less
flexible and durable. In addition, people
who come into contact with the plastics
face possible health risks.

The US Consumer Product Safety
Commission in 2009 banned use of several
phthalate plasticizers for use in
manufbcture oftoys and child care articles.
The scientists describe development of a

way to make phthalate permanently bond,
or chemically attach to, lhe internal
structure ofPVC so that itwill not migrate.

prAsTrcs rNDrA I N0VEMBER lssuE 2010 | {9
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Boeing 787 plastic plane detruts at
Farnborough

. . . :,..,.,.,. ..: ,r 
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down and reused to produce high-
quality parts. And they also perform
significantly better in crash tests:
thermoplastic components reinforced
with textile structures absorb the
enormous forces generated in a collision
through viscoelastic deformation of the
matrix material - without splintering.

Researchers had previously failed to
come up with a suitable manufacturing
technique for thermoplastic composile
structures made from high performance
fibers, but the ICT engineers have now
developed a process suitable for mass
production which makes it possible to
manufacture up to 100,000 parts a year.
The cycle time to produce themoplastic
components is only around five minutes.
Comparable thermoset components
frequently require more than 20
minutes.

The Fraunhofer researchers have named
their technique thermoplastic RTM (T-
RTM). It is derived from the
conventional RTM (Resin Transfer
Molding) technique for thermoset fiber
composites. The composite is formed in
a single step.

The preferred types of reinforcement
comprise carbon or glass fibers, and the
researchers have also developed highly
specialized strucfures. The next step
involves injecting the activated
monomer melt into the molding
chamber. This contains a catalyst and
activator system - chemical substances
that are required for polymerization. The
ingenious part is that the researchers can
select the system and the processing
temperature in a way that enables them
to set the minimum required processing
time.

To improve the crash behavior of the
vehicle's overall structure, the ICT
engineers also calculated the optimum
fiberplacement.



_er

Laboratory tests showed that the method
completely suppressed the migration of
plasticizer to the surface ofthe plastic. This
approach may open new ways to the
preparation of flexible PVC with
permanent plasticizer effect and zero
migration.

A transparent polymer sticker on the
face of solar panels increases efficiency
by l0oh

The polyrer sticker perloms three major
functions: It prevents light fiom reflectrng
off solar panels. it traps )ight inside the
semiconductor materials olthe solar panel
n'hich convert the rays into electricity and
it disperses thc light as it sncounters the
serni-conductor materials so it has a larger
chance olbeing absorbed.

The technolog.v is cheap and. unlike other
designs aimed at improving solar panel
etficiency, this tcchnology can be applied
1o existing panels. Tests from the tJnited
States National Rcnewable Energl,
Laboratory shor.r. thc company's thin-fllm
stickers increasc tlre' porver output of solar'
panels bv betu,een.l9rir and I 2.5%.

Asia is the Largest Consumer of PET
Iiolloned hv Europe

The dcmand fbr PET is hi-shest in Asia.
s'ith China drivins the maronlr, of global
demand. r\s pel GBI Resealch, dct-nand in
aclr,anced countries like .lapan has lar-eel1,

stabilized. Therc is a huge consuntptiou
potential in largelv popLrlated coutrtrics
such as India and tlhrna.

The strong econornic grorvth along u,ith
thc large popuiatiurr cnables the large
consuntptinn ol- Carbonaleci Soli Drinks
ICSDs) and botllcci rvater in the region.
The rapidh'chan-uing lil'csti,le of people in
thc rc-uion supllorts the consuutption ol
packaqcci tbod.

China has also grorvn rapidlr,in the
capacitv and production oi
pctrochelnicais. China is the largcst
producer of PET in the region and exports
to rranv countries.

,,\sian demancl bl volLurc lbr PET in 2009
n'as nearlv .l.7 n-rln tons. Europe is thc

scconcl largest consulncr of PET in thc

I pmsrcs rNDtA tNovEMBER tssuE 20r0

u,orld. Rr-rssia, Italy and Germany are the
tnajor consuming countries in Europe.
The den-rand in sonte Western European
countries, such as (iermatry, France.
Spain and the UK, is approaching thc
maturit-v stage " Grori,th in European
PET dcrnand is driven mostly b1, Russia.
The derrrand lbr PFI rn [.uropc ua:
around 3.7 rnln tons in 2009. The Nofih
American cconomv is the most
developed and advanced. and the scope
for grorvth is lou,est as the demancl is

clo\e to qaluritlion. Houcrer. citllin
nov ancl upcotning applications of PET
are driving thc North Amcrican r.narkct.

The North Amcrican <lemand lor PET in
2009 rvas close to 3. 1 rnin tons tn 2009.

The PET demand in South and Central
America is grorving fairh'strongly. This
region consumed around 2 mln tons o1-

PET in the year 2009. The Middle East
and Afiican demand ibr PET is the
second lastest srou,ing after that ofAsia.
The Middl,' l..rsl rnJ AIi rcr regiorr
consutned around 1.2 rnln tons PET in
2009.

CSD is the iargest rr-rarkct lor PET
globall.v. Bccause ol its light rveight.
toughness and claritr.,. PET is the rrost
pref'erred nraterial fbr CSD bottlcs.

Bottled u,atcr is the second biggcsr PET
consuming rnarket globally. CSD anci

bottled rvater together accoLmt fbr ruore
than (159,6 of thc global PET clcmrnei.
Hurr cr er. tlrc paekrectl tood :cgrncrr i.
also a vcr1, inrpoftant and grol in,u

rnarket fbr PET.

Prevention of costll, dorrntime frorrr
polver outages at petrochemical
plants

Unplannecl dountrnre at pclrochelrlcul
plants due to electric pou,er lailrLrc rs

more colrimon ancl costly titau the total
of 1lres. floods. earthquakes. nctltrrk
outases. servrce lailurcs. ancl harchrare

lr|ohlettt. cotrbilt.'J. Rer'cnt e(,,nonr,.
rtttrlic. ertitn.rlc thc rrrsl q,l dgq nlrr r' ,

the IjS economv duc to po\vcr olitascs
cr. ccJs t S\ I 50 hlrr iurrrrnllr.

The health and saf'etl rmplications o1'

outage incidents can includc

catastrophit aiiiJenrs and reieases.
nraking ihe svster) rL.rlncrable to
subsequent outa-qe,i. ll0" r ol outages at
industrial piants arc rhe direct tesLilt ol'thc
distributjon svsrL'rr lnsi.ic tire plant. i.c..
failed equiprnerlt and svstcnt-q hekrneing
to. and maintained br'. ihe iudustrial platrl.

Thcre are a varictv i-.1'nr-ri srrlutions hcing
cl*eJoped in thc Lrtiltn iu,lustli Lrsing

Ilxacter technoioqr 15., iilcntil\, larling
cquiprnent in thc' lorntatir,- stagc,t Ions
before an outage incid.:nt

Petrochenrical lTlants linlrllr rai : a utilit.v-
grade earl\'-warnirrs ,-r.tcu.r that allous
them to rerlore lltilins equiputcnt long
befbre an outase situts the plant dou,n

Specialtv compounded polt,propt,
-lenc resin as alternative to [,ong (ilass
Filled PP

A nes' polypropylene technology:
Thermylene,O P8 specialty compounded
polypropylene resin has been lar,uiched by
Asahi Kasei Plastics North America Inc.
This is a material innovation that gives
customers supe|ioI crecl rcsi\tance at

rooln temperaturc and cornparable creep
resistance at elevated temperatures when
compared to long elass filled PP.

Thermylene P8 materials build upon the
strengths of Asahi Kasei's polypropylene
portlolio opening thc door to applioations
traditionalll, specified in long glass Pi)
while providing the economical benef-rts o{'
short glass pollpropl lene.

It is a rvorld-class polyrner fomulated fot
optimized interlacial adhcsion betu,een
matrix and reinforcement and to halance

{
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lmpact and strength. Avallable ln varylng
glass levels and endless colors,
Thermylene P8 can be used in Automotive,
Electronics, Furniture, Bath & SPa,

Building and Construction.

A thin Mylar-based sensor film
signilicantly reduces warped, rejected
composite parts

Pressurex@, a thin Mylar-based sensor
film that maps and measures the amount of
interfacial stress exerted on honeycomb
cores, composite lay-ups and bonded
surfaces within composite structures has

been introduced by Sensor Products Inc.

By using Pressurex@ to see how surface
stresses are distributed, an engineer can
observe inconsistencies and
misregistration in composite parts and
thereby greatly reduce the yield defect rate.

Other applications include determination
of press planarity in lamination processes,
monitoring of vacuum bagging presswes.
confirmation of pressure uniformity on
wound filaments parts, and calibration of
tools and equipment.

The film is available in sheets or rolls.
When placed between contacting or
mating surfaces, the film instantaneously
andpermanentlychangescolor. This
color change is a direct result ofthe amount
of pressure applied. Comparison of color
variations to a color correlation chart
(conceptually similar to interpreting
Litmus paper) can help determine precise
pressure magnitude.

Depending on the requirements of the
project, additional graphical and statistical
data can be retrieved from the film through
Topaq@, an optical analysis system that
can be bought or leased from Sensor
Products Inc. orused by their staff.

It has been used in the aerospace industry
to determine the exact amount of pressure
causing cracks in the inner spars of a

helicopter's main rotor blade. A large
sheet ofPressurex@ was inserted into .,ie
bonding tool, bagged up, and pressurized

in the autoclave. When the tllm was
removed, the exact amount of pressure

causing the crack was determined.

Latest green formulations for
surfactants personal care and home
care markets

Leading regional industry players will
gather at the conference to address

pertinent issues influencing the
surfactants industry, the latest trend in
Asia personal care and homecare
indushy and the potential for surfactant
and otherraw material suppliers.

t0thAsia Surfactants Personal Care and
Home Care Markets conference
convenes on 16-17 September in
Shanghai to capture the eco-conscious
consumer with the latest green
formulations. China's implementation
of new cosmetic regulations onApril 1,

which stipulate that foreign companies
register new materials or ingredients in
products imported into China, is causing
confusion and placing new burdens on
companies.

Hence, at this conference, Shanghai
Jahwa United Co. Ltd is invited to share

some guidelines on what the industry
can do to plan and prepare for product
launches in China. The Shanghai
conference will also focus on the ne$'
facilities that were opened in greater

China. The meet will discuss if these
new facilities, set up to meet the needs of
the growing Chinese and wider Asian
markets, allow demand to catch up with
supply.

As the quantity of bio-based raw
materials balloons, the conference will
directly address the issue and explore the
impact of these materials as more of
them are commercialized. And to the
benefit of producers, the meet will give
insights on how they can capitalize on
this immense potential and compete
effectively.

The conference promises to provide first
hand inlormation on how companies are

totlowlng tne prlnclples or n1g

sustainability and delivering natur:
source ofraw materials and ingredients.

Green metal-to-plastic conversion wit
innovative plastics helPs divers
industries

metals with high-performance, durab

and versatile thermoplastic compound
SABIC Innovative Plastics hz

collaborated with Swiss software mak,
KISSsoft AG. KISSsoft is now aPPlYir
gear sizing calculations for 17 grades I

SABIC Innovative Plastics' LNF
specialty compounds, including higl
temperature, internally lubricated ar

fi ber-reinforced grades.

Now, engineers and designers can replar

trial and error with validated data t
parameters such as strength, temperafu
resistance and tooth flank wear
significantly streamline their gear desil
process. This new solution can help a wir
range of industries, from healthcare ar

automotive to food services, leverage tl
advantages of plastic gears to redur

system cost, greatly exPand desil
freedom, lower weight and deliver high
performance.
Metal-to-plastic conversion represents
majortrend and a significant improveme
in geartechnology. Plastic gears deliver
number of improvements over tradition
metal, beginning with significant
enhanced design freedom.

Molding instead ofmachining enables ne

configurations.while avoiding the costs
secondaryoperations. Thelight
weight ofplastics also reduces inertia f
greater gear efficiency. Additionall
moving plastic parts are significant
quieter than metal, helPing to redu
ambient noise from machinery.

The first group of SABIC lnnovati
Plastics' LNP materials to be validan
includes reinforced grades using short al

long glass fibers and carbon fibers, vario
lubricant technologies and eight differe
base polymers. The two comPanies a

working to expand this portfolio.
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Plastics, has become an intermediary
medium between the product to be packed
and a consumer. Products to be packed are
ofdiverse variety; therefore plastic, which
offers numerous advantages such as
moisture proof and light weight are
required.

Plastic Woven sacks are light weight and
less bulky and therefore the amount of the
packed contents would be more for the
same weight. What a consumer needs is
good aesthetics, appealing branding and
good packaging materials which offer good
mechanical properties.

Good mechanical properties include tensile
strength, elongation and bags which do not
tear off when thrown from a height. Low
Density Polyethylene extrusion coating
which was initially perceived as extrusion
coating to polyethylene woven sacks and
tarpaulins today comes with more number
ofenduses.

LDPE extrusion coating needs
development of new end uses such as
PE/PP Reverse Printed Laminated Woven
Sacks and PP Laminated Leno bags. For
successful business, high volumes in
polyethylene extrusion coating i.e.
machines with wider widths and high
output plants, need to be looked at by
entrepreneurs.

Local and imported machines which offer
good line speeds and with which the
product is ofa better bond and seal strength
needs to be looked at by the entrepreneurs.
Aesthetics and branding of a product with
polyethylene extrusion coating, a catalyst
for the grofih of this business would help
this industry grow at a fast pace. Flexible
converting industry could be classified as:
o Adhesive Laminating Industry
o Co-extrusionlndustry
o Extrusion Coating Industry

Extrusion coating is a continuous process
of applying a thin hlm ofpolyethylene to a
non-plastic packaging substrate such as
papeE paperboard, metal foil, poiymeric
film substrate or even a non-woven fabric.
There are typically three stages in the
extrusion coating process.

First, polyethylene pellets are made molten
by the blending action of an extrusion
screw inside an extruder. Then the flux of
molten polyethylene is forced through a

zz Inmsncs TNDTAINovEMBER tssuE z0l0

flat die to extrude a film that is only a few
microns thick. Finally, the film is laid on
a substrate and cooled until adhesion is
tight. One of the first flexible packaging
applications for extrusion coating was
the use ofLDPE on butcher paper in the
1950s. Because of its processabiliry
adequate moisture barrier, heat-sealing
properties, and relatively low cost,
LDPE soon became the dominant
material used in extrusion coating
applications.

As recently as 2003, LDPE was still by
far the most commonly used polymer in
European extnrsion coating, accounting
for 90Yo of the 600,000 mln ton market.
However, new packaging performance
requirements and higher capacity
demands, coupled with environmental
and economic incentives to down-gauge
materials and continuously reduce costs,
are now challenging converters to
extrude a wider portfoiio of polymers.

Films are the largest market for LDPE,
split 50:50 between packaging and non-
packaging. Food packaging includes
baked goods, dairy products, frozen
food, meat, etc. Non food packaging
includes industrial liners, heary-duty
sacks, multi-wall sack liners, shrink
wrap, grocery sacks, merchandise bags
andgarmentbags.

Extrusion coating is the second largest
market for LDPE worldwide. Typical
applications include the coating ofpaper
and paperboard products for packaging
liquids such as milk and juices, the
coating of foil to provide a heat-seal
layer in multi-layer film structures, and
the coating ofpaper and woven cloth to
provide a moisture barrier. LDPE is
readily heat sealed.

The range oflou densin PE includes those
with a varien. of slip and anti-block agents,
such as required in bulk packaging where
low slip for good stackability is needed.
Low density polvethvlene rs tlexible and
tough.

In India, the industrv market share o{
extrusion coating out ol total low density
polyethylene is 209i,.

Exhusion Coatrng of different laminates
(composites) u,ith a film of thermoplastic
material is the fbllowing:
o In the extruder. PE or PP is processed
into a homo_qeneous melt and formed into a

melt rveb in the die head.
o The material w,eb (substrate) is I'ed into
tlie nip between the lamrnator roll and
pressure roll.
o The melt web applied to the substrate
sticks as a film to the surface of the
substrate. As a result ofthe contact prcssure
operated by the pressure roll and the
temperature of the melt. the plastic film and
the substrate are completely adhered to
each other.

Films initiallv rvcre perceived as

monolayer propagated to multilayer films
and has extended to tlexible packaging
laminates and ertrusion coating. Both
these plastic products inr,olve lamination.
for the former an adhesit,e lamination and
the latter heat lamrrratron.

Both these laminates involve a common
material. polvethy lene. Local machinery is

ar. ailable tbr these products. Extrusion
coatins in\ olves products with a good bond
sffensth or seal strength. Thc common
fi:nction oli-ilrns made out of film extrusion
proccss prevcnts packaged products frorn
dust and rnoisrure.

Establrshed End Uscs
- \lultiri all papersacks forcement,
pesticide packing

- Pouches tbr snacks and confectionery
- Linr'rs tbr comrgated boxcs and
u ooden chests

- Contpositc containers such as paper

U

[..,-r* *1.. 'ANUFA.TURING 
PR..ESS

I I\

|',*'*';l-m!] -Hx'rx"l- 
I -:$il,=l-l - I*#[,,iLT I

r ,.-,-l/



iPf--

tubes. drums etc.
- Carton stock fbr detergents. breaktast

cercals. etc.
- Wrappers fbr cigarette packs. match

boxes. soap. tea, food Packages,
. engineeringparts. etc.
- Battery lvlap fbr leakproofdry cells
- Strip packaging of pharmaceutical
t:iblets.

Reverse Printed Lolv Density Polyethylene

Extrusiort Coating on 2 sides of high

densitl, poll,cthl,lene rvolen sacks instead

of cxtr-usion coating on top & bottom to

avoid slippage of bags during stacking to

nrore nurnbel olrou,s u,ith the help ol2 dies

on the sides (\'alidated b-v P K Patkar, J P

lndustries).

For creating a brand, these bags could be

uscd by chemical. cement, salt. sugar

manuiacturing companies as rvell as

firodgrain producers such as rice. flour.
cereals. atttl pul:es cnrl tt:ers.

o Rs 1.5 per bag additional in comparison

to normal flerographic printing (eg 6

colourl. Frcellent acsthetic\. sinceprinting
on plain surtace.

o Potential Rice: 89 mln tons in 09-10 (E)

43 KTA. Wheat: 8l mln tons in 09-10 (E)

-l E KTA, Sugar: 23 mln tons in 09- I 0 (E) I I

KTA. Cement 159 mln tons 80 KTA in 09 -

10.

o Thcse bags u ith I sidc ertnrsion coatitlg
could be used b-v chcmical. ccment. salt.

sugar & foodgrain such as rice. flour,
cereals, and pr"rlses endusers. Gussetted

bags rvith Extrusion Coating (2 sidc

coalins) o1'LDPE film on HDPE Woven

Sack lRoerse printed LDPE tlhn on the

outer sidc. LDPE in betrveen lalninated to
HDPE Woven sack. l0 inch larnination on

2 srclcs (5 inch each. 20 micron of LDPE
Reverse Printed filir & 25 micron fbr
extrusion coating): 25 kg (19 inch*28
inch)-12 gms.50 kg (24 inch*36 inch)-25
grr-rs. LDPE Reverse Printed film on top &
bottom: 25 kg-25 gms. 50 kg-50 gms

o Wrthout gusset. PE Reverse printed bags

r,vith top & bottom coating could be stacked

upto5t0Tro\\,s
e With sussct. PE Reverse printed bags

u,ith totrr & bottom coating could be stacked

upto I 5 to 20 ro\\'s
r With antiskid additives. PE Reverse

printed bags *ith top & bottom coating

could be stackecl upto 20 to 25 rows. The

cost ol antiskrd atlditile is Rs 2-3ikg in
addition to the ra\\ material cost lbr tc'o &
bottom coating in cornparison to Rs L5 per

bag in conrparison to normal
llexographic printing for 2 side coating.

o ['risting n]ethod ol printing

Flexographrc printing on HDPE Woven
:3!l(s ri ithout Llninatiort

Enduses for company name. logc'r

Foodgrain Production in 2009-10

estimated at 2 1 8. l9 MT

Rrce - 89.3 1 mln tons

Wheat - 80.98 rnln tons

Tur - 2.56 mln tons

( Source: http:ri indiacurrentatTairs. orgi

fbodgrain-prodrglj on-in-lQ0t)- I 0-

estimated-at-21 B- 1 9-mt)

Sugar - Indian slrgar Productiorl
estimated to 2i rnln tons for 2009-10.

Cernent - Cement Prodr.rction in 2009- l0
According to the Clcment Manrtfacturer's

Assocration, cetnent desptaches during
2009- l0 were 159.43 mln tons.
(Source :http:,/r'rvvn'rv.ibet'.org,industry, ce

mcnt.aspx)

Chentical Ittdtr.tlv i\ all lnlp()rtrnt
constituent of the indian ccollonlv
Tts size is estimated at around l,'S535 bln

approx., which is equivalent to about -19'i,

of lndia': CDP. Thc total inr estmcnt in

lndian Chcnrical Sector is approx.

US$60 bln.

and phamaccuticals. is one of the oldest

industries in the countq/.

ln:rid diegram. tandetn e\lntsiott coclinu
line u'hich consists of two scparate set ol
Extruders. Dies & Laminator Stations. Iu
tandem extrusion coating line, tubular
fabnc rvill be coateci on both sides at time .

Coating on both edge oftubular fabric, the

sarnc is possible by providing less bid type

die htrving center blocking atrangclnent on

it..,\ftel coating on tubular fabric, the sanle

will be conr.'erted into gr"rsseted tnbular

labric rn another machine.

Branding of lam produce to distinguish :r

good qualitv produce u'ith the help of
polvethylene reverse printil'tg on 2 sicles ol
high density polyethylene uoveu sacks

rvhich coultl include the nante ofthc tarrner

or other end ttsers *'ould lead to the

deliycr), of good qr-ralit-v- producc irtm
u'holesaler to retai Ier.

An ellective packaging matcrial N'hr r5

helps in identilying ths nanrr'.)i thc

companv of the rlanufircIrrrcl ol-chemical.

sugar. salt etc and to distingursh a quality
product. these polyethylene reverse printed

lamination on 2 sides ol r.r'oven sacks ott

rvhich the companv nar-ne & address rvould

be printed would be an eftcctive packaging

matcrial.

The Indian Chemical sector accounts for
l3- 14% oftotal exports and 8-9Yo oftotal
imports of the country. In terms of
volume, it is l2th largest in the world and

3rd largest in Asia. Currently. per capita

consumption of products of chemical

industry in India is about 1/10th ofthe
world average.

The industry size is projected to more

than double, to reach US$80-100 bln by
2010. Indian chemicals industry, which
includes basic chemicals & its products,

petrochemicals, fertilisers, paints, gases

Plastrcs are m4teflals whlch can store

numerous products. Storage, handling and

transportation with plastic products bring

in ease of handling during various stages

owing to its light weight characteristic.

Plastics are like a stepping stone to success

for agribusiness.

Plastics, a growing phenomenon which

initiated with films for packaging have

further propagated to bags for agribusiness.

Plastics are a boon to farmers and have

gained significance in agribusiness with
monetary advantages to them.

PLASTTCS rNDrA I NoVEMBER I5SUE 2010 |
23

IJ

tu



:t

Plastics and paper work together on

nonround packs

Greiner moved lrom round to

rectangle in its new thermo-

lormed PP tub.

Pan-European plastics processor

Greiner Packaging (Kremsmiin-

ster, Austria) is supplying its first
nonround k3 packs to Kerrygold

for that food processor's new " extra"

range, sandwich spreads made from
Irish butter and rapeseed oil. K3 refers

to Kunststoff-Karton Kombination, Ger-

man for "paper-plastics combination."
The core element of the new packag-

ing is a white thermoformed polypropylene (PP) tub that holds

2509 and is enclosed with a cardboard wrap made of recycled

cardboard. The cardboard wrap gives the tub stability and pro-
tects it from tIV light. Its outer surface is printed in six colors'

and its inner surface is single-colored and provides informa-
tion on environment-relevant aspects regarding the cardboard

wrap. It also offers a competition. A three-colored printed label

is attached to the tub bottom. A thermoformed lid processed

from seven-color printed sheet tops oli the pack:rge'

The processor says onlv sir months r.'ere neecied from pack-

aging concept until the first deliver.. The tLrb of the not-round
k3 packaging and tl.re lid rvere deteloped at ilfferent Greiner

locatior-rs at the sarne time.
Greiner Packaging, www.greiner-gpi.com

Bubble popping not just for kids
U.S. demand for protective packagrng rs forecast to climb 6.27o

per year to $-5.2 billion in 20.15, reflecting an upswing in matru-

facturing output, said the latest studt frorn The Freedonia Group

Inc., a Cleveland, OH-based indtrstr:r' rnarket research firm.

The fastest growth is expected for air piliou's (expected to

climb 8.7% to $295 million in 201'1), ioamed plastics (expected

to rebound substantiall,v from a depressed base in 2009), and

bubble packaging, u'hich rviil be aided bl favorable outlooks
for manufacturing activity and electronic shoppir.rg. Gains in

foamed plastic protective packaging will reflect a significantlv
improved outlook in the manufacturing sector.

The Freedonia Group lnc.; www.f reedoniagroup.com
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Mould management

A formula for efficient production
ln moulding shops which require frequent changing of moulds, there are several issues pertaining to
cost, time and energy efficiency that need to be addressed. Today, there are many means to achieve
reduction in time losses to manageable levels. This article takes a closer look at solutions that vary from
simple logical measures that can be taken in most moulding shops to advanced solutions that help
manage large mould programmes.

J

Y R Anond

enerolly, there ore two iypes

o{ moulding shops lhot
pose interesting questions

in mould monogement.
The first type includes ihose which
hove long runs o{ production with every

mould requiring olmost no chonge ond
very little monogement of moulds on the

shelves. Typicol exomples of this include
pockoging moulds for producing lorge
quontities {or ihe Fost Moving Consumer
Goods (FMCG) ond medicol seclors. ln
some coses, the mould might be welded
to the mochine. Moulds for such shops

con be monoged with simple syslems.

The second type includes ihose
thot require regulor to very frequeni
mould chonges. Requirements which
increosingly foce iniection moulding
componies include smoll series, different
product versions, iust-in-time production

ond delivery. A iypicol exomple is thot of
o moulding shop {or outomotive ports.

The need for mould
monogement
ln the cose where moulds require

frequent chonges of models or
voriolions - for instonce lhe ouiomotive
industry - mochines require myriod of
poris with short bolches. This results in

frequenl chongeover procedures, when

mochines stond idle ond foil to return

profits, even though ihey continue lo
consume energy.

The cost implicotion of ihis is noi
significoni while deo.ling with low

end ports ond mochines. However,

for mochines wiih high clomping
forces (with expensive moulds) or with

odvonced technology mochines, these

chongeovers moy odd up to significonl
cosls. Most. componies look ot the
substontiol number o{ mochine hours
lost, but foil to colculote the time losl

{or the mould costs ond oll the ouxiliory
equipment costs, oll of which remoin
idle while chonging moulds. Together,

these could odd up to big figures.

One woy to overcome the higher set-

up iimes for every mould could be to
produce lorger quonlities to improve

mqchine uiilisotion, but this would odd
lo inventory corrying costs.
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The first step to good monogemenl

of moulds ond chonges is to siondordise
o few porometers. This con leod to
substontiol iime sovings. A mould

chonge typicolly hos two ports to its

monogement:

) Supply lines like woler, oil, oir,
vocuum, electric supply

) The octuol mould chonge

Monoging supply lines
The most common supply line to
o mould ls the mould temperoture
controller. As the demond for technicol
ports is increosing, this is being
increosingly deployed. ln high speed

mouldings (like pockoging, PET) these

supply lines could be typicolly cold
woler from chillers. ln cose the moulds
hove hydroulic or pneumotic lines for
core pulls, ond odditionol equipment
like outo closures etc, then ihe need for
quick connections olso goes up.

A simple woy to monoge fost
chonges is to use individuol colour
coded quick releose couplings,
preferobly with non-spill shut off
mechonism. Mony produclions shops

hove olreody odopted such proctices.

The next logicol step is to fix good
quolity monifolds to the mochine by the

side of the mochine. Certoin monifolds
olso focilitote lhe connecting of oll lines

in one go. The bosic requiremeni for this

is io moke the number of lines stondord
for o porticulor size o{ mochines. This

ollows oll fie woter/oil lines used for
mould temperolure controllers to be

connected in one go.

It is olso possible to hove complex
monifold systems combining the
temperolure lines with pressure lines,
pneumotic lines, vocuum ond even

electric conneclors. However, in this

cose the plonning must be reolly
{oresighted ond should toke the entire
mould progromme into considerotion.

Speeding-up mould chonge
A frequenlly osked queslion omong
moulders is: How con the mould
chonges on iniection moulding
mochines be performed economicolly,

ze Inmsncs rNDrAINovEMBER tssuE 2010

ergonomicolly, flexibly ond sofely? Wilh
lorge moulds, ii is olmost certoin thot
they will be chonged verticolly with
the help of crones. Only with extreme
outomotion ore lorge moulds chonged
horizontolly.

However, o lorge number of
moulders need to chonge moulds
horizontolly ond mony of them do not

hove overheod crones. ln such coses,

the solution lies in pe#ect preporotion
while the previous iob is siill running.
This is o{ cruciol importonce for o

fost chongeover. Checklists help
ensure thot nothing (for exomple the

oppropriote hoses) hos been missed
oul. A well-orgonised cort wirh oll
the required tools ond bolts should be

ovoiloble prior to every sei-up. This

meons thot everything is in ploce os

soon os the mochine slops. Nothing
needs io be seorched {or or fetched,
thus eliminoting ony possibility of iime
wosioge.

A stondordised clomping syslem

should be chosen while designing the

tools. lt is importont thot the bock
plotes ore of the some size when the
moulds ore mounted directly. This

ollows the use o{ some bolts qnd their
posilion throughout. Work con be

mode even eosier by using clomping
elements thot remoin ottoched io the

mochine ond thot con be used flexibly
for other moulds. lf o lorge number

of in-house moulds ore used, it is

odvisoble to stondordise the clomping
plotens. There ore simple mechonicol
ropid clomping systems ovoiloble which

con be left in ploce on the plotens
permonently. With such help, moulds

con be chonged in iust o few minutes.

Types of mould chonge
systems
There ore severol woys to quickly clomp
the mould io the mochine plotens. The

simplest is to use quick clomping
elements thot ore ploced permonently

on the mochines ploten in {ixed

positions. Other bosic types of ropid

clomping systems in the morket include

mechonicol, hydroulic ond mognetic
mould chonge systems.

Mechonicol mould chonge
systems
Mechonicol systems olwoys use some

kind of mechonicol interlocking between

ihe mochine ploten ond the mould bock
plote, wiihout hoving to physicolly turn

bolts on individuol clomps.
ln this iype of system, ihere exist

two boyonet plotes fixed to both the

mochine ploiens. Eoch mould is fixed

wiih o clomping ring on eoch side.

!
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--e - .Teriocking clomping rings swivel
- '^e scyonet plote when the hondle
: ..:.,ecj, iocking the two holves o{
--. , e-pinQ ring ond providing o

.":^3 ccnd between the mould &
--: *::hine.

^ 'rese systems, there is loss in doylight

-i'-e .oochine to occomodote the boyonet

: :'es. in oddition, every mould hos to be

-co f ec wiih counter bores ond iopped
-: es io fit the clomping rings. Moreover,
t ' s o custom moulding shop with the

-3,rcis provided by ihe customer, then it is
-:' o proc'ficol proposition to implemenl.
- oddition, the mochine nozzle tip ond
'^e ejectors hove to be extended to poss
'^rcugh the boyonet plotes. And i{ there

c.e multiple eiectors then it poses more

:roilenges. These ore relotively inexpensive

-'o 
insioll for o smoll number of moulds.

"ne lotol cost for o progromme con be

very high i{ the number o{ moulds is lorge,

becouse clomping rings ore needed for
every mould.

Hydroulic mould chonge
systems
The hydroulic clomping systems use
multiple hydroulic elements flxed to both
sides of the mochine ploten. Since they
ore clomped ot fixed posilions, the mould
bock ploies hove to be necessorily of
stondord dimensions to fit the clomping
elemenls' positions. The big odvontoge
of this system is thqt it is relotively well
priced, needs no modi{icotion of the
mochine ond is eosy to implemeni. For

y, custom moulders, the only hurdle could
be to hove stondord size bock ploies.

These systems con be used for horizontol
or verticol looding syslems.

Mognelic mould chonge
systems
One of lhe mosl interesting mould
chonge systems is o mognetic system.
This is the most expensive solution but
olso ollows o lot of {lexibility. However,

there ore severol myths surrounding
these systems.

Controry lo populor beliei these

ore iotolly foil so{e systems. In cose oi
o power foilure, the moulds will not foll

One of the most
interesting mould

change systems is
a magnetic system.

This is the most
expensive solution but

also allows a lot of
flexibility

down. The mogentism is permonent in

noture ond to open the clomp, the poles

hove to be reversed with power. Curently,
mogenlic systems ore being supplied for
lorge clomping force mochines up to
4,000 T. The lorger the mochines, the

lorger will be the number of poles.

Furiher, ihe mognet plotes need to be

fixed to the mochine plotens, resulting in

loss of doylight. The nozzle tip ond the
eieclors hqve to be extended to go
through the mognet plotes. Multiple
eieclors con be occomodoted, but the

eiector posiiions connot be chonged
subsequently. Additionolly, the mognetic

systems do cosi significonily more thon
the hydroulic systems.

The olternolive'vehicle'
Another solution for mould chonging
without overheod or slinging crones
could be o simple mould-chonging
vehicle for horizonlol mould chonging.
The use oi o mould-chonging vehicle
is oppropriote, if no overheod crone or
slinging crone is ovoiloble ot the locotion
where the iniection moulding mochine
hos io be instolled. This system is bosed

on on electric {orklift, which is copoble
of precise monoeuvring ond positioning

moinly due to its electric sleering. lts

lifting unit olso mokes mould chonging
possible on mochines of different sizes.

At the some time, the moulds con be
put inio storoge on verticolly-orronged

shelves. For this purpose, electronics
provide for smoolh ond precise lifting
ond lowering movements. Both roller
conveyors ore equipped with guide strips,

in order to loterolly olign ond secure the

mould on the roller conveyor during ihe
tronsfer. The moulds ore prevented from
foiling during ironsport by meons of o
{ront locking mechonism.

A swivel device ollows the roller
conveyors to be moved into the required
position {or the tronsfer, which focilities
monoeuvring of lhe mould-chonging
vehicle. Thus, mould chonging is olso
possible in the mosi con{ined of spoces

ond is, in oddiiion, foster, sofer ond more

efficient. Conversions to the inieciion
moulding mochines for improvement of
occess ore olso not necessory.

The roller conveyors ore odditionolly
equipped with o loser pqinter for
the purpose o{ horizontol positioning.

When the correcl trons{er height is

reoched, fiis con be eosily reod off
by meons of suitoble morkings on the

iniection moulding mochines or on the

mould shelves.

Poleniisl for process,
oplimisotion
Further meosures oimed of reducing sel-

up times include the use of o pre-heoting

stotion {or moulds ond the provision of
severol cylinder modules. The odvontoge
of the lotter when chonging colours lo o
completely tronsporeni moieriol is thot it

eliminotes the cleoning process which
might be very time-consuming. There
still exists o lot of uniopped potentiol for
optimising the set-up process in mony

iniection moulding shops. Besides, sei-

up iime reduciions of up to 50 per cent
ore nol unusuol, if core{ul plonning ond
thought is opplied to oll ospects of the

mould ond mochine. *
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ctRcULAR NO. 2712010 :

Sub: Membership of the Federation

The Federation has received the following applications for membership of the Federation :

M/S B. R. PLASTICS
5711, Ram Lochan Shire Street
Belurmath
Howrah -7112O2.
Life Manufacturer member
M/s Agrico lndustries
M/s Stretch Plast
Mr. Raj Kumar Mundhra
Manufacturer of PVC Compound

M/S. GOLCHHA POLYMERS & CHEMICALS
54i1, Canning Street
4th Floor, Room No.3
Kolkata - 700 001.
Life Dealer member
M/s Agrico lndustries
M/s Stretch Plast
1. Mr. Nawratan Golchha
2. Mr. Manoj Golchha
Dealer of Plastic Raw Materials and Chemicals

M/S ROOS TEMPKOOL LTD.
BA- 182,1"tFloor
Sector - 1, Salt Lake City
Kolkata - 700 064.
Manufacturer member
M/s Rajda Sales (Cal) Pvt. Ltd.
M/s Stretch Plast
Mr. S. Datta
Manufacturer of Ancillaries (Chilling Plant,
Cooling Tower, Scrap Grinder, Dryer etc.)

M/S LICO DICE
358/1B, Raja Naba Krishna Street
Kolkata - 700 005.
Manufacturer member
M/s The Polydaa
Mis Stretch Plast
Mr. Tapas Ghara
Manufacturer of Dies (Plastic Mould)

M/S UNIVERSALPIPES PVT. LTD.
ASIOC lndustnialArea
BamuniMaidan
Guwahati - 781 021 (Assam).
Manufacturer member
Convenor - Assam & NE Chapter
Mis Express Tin Containers (P) Ltd.
Mr. Ramesh Pasari
Manufacturer of PVC Pipes & Fittings

1. a) Name & Address of the Applicant Firm

b) Class of membership
c) Proposed by
d) Seconded by
e) Name of representative
f) ltems of manufacture

2. a) Name & Address of the Applicant Firm

b) Class of membership
c) Proposed by
d) Seconded by
e) Name of Representatives

f) ltems dealt in

3. a) Name & Address of the Applicant Firm

b) Class of membership
c) Proposed by
d) Seconded by
e) Name of representative
0 ltems of manufacture

4. a) Name & Address of the Applicant Firm

b) Class of membership
c) Proposed by
d) Seconded by
e) Name of representative
0 ltems of manufacture

5. a) Name & Address of the Applicant Firm

b) Class of membership
c) Proposed by
d) Seconded by
e) Name of representative
f) ltems of manufacture

(Circulated in terms of Article 15 of the Articles of Association of the Federation)
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CIRCULAR NO. 28/2010 :

Sub: Consumer Price lndex Number for lndustrial Workers
for Kolkata for the months of January to August 2010

Month Consumer Price lndex

Base (1982 = 100) Base (1960 = 100)

January 2010

February, 2010

March,2010

April, 2010

May,2010

June,2010

July,2010

August, 2010

855

850

850

860

870

881

896

896

4053

4029

4029

4076

4124

4176

4247

4247

v

crRcuLAR NO. 29/2010 :

qrrd lTttFl{
GOVERNMENT OF INDIA

diftq strrE g"o, ota-oror - I slrgeffircrq
CENTRAL EXCISE KOLKATA - I COMMISSIONERATE

diftq serq gco q-fi : teo vliMt. srq-sirn tq t-s : otf,-d-rdr-zootoz

CENTRAL EXCISE BUILDING: 180 SHANTIPALLY. RAJDANGA MAIN ROAD : KOLKATA-7OOI07

Public Notice No.0l /1Q13 Dared :l'p .10.2010

Subject :- Right to Information Act,2005 -name and other details of First Appellate Authority in respect of
Kolkata - I Central Excise Commissionerate.

Attention of the trade, field formation and public in general is invited to the Right to Information Act,
2005. In accordance with the provision of Section 5 of the said Act and Central Board of Excise & Customs,
New Delhi's order communicated vide F. No. 296 l1l5/2007-CX. 9 dated lZ-11-07 Shri B Sarkar , Joint
Commissioner of Central Excise, Kolkat4-I Commissionerate is designated as First Appellate Authority
in respect of Kolkata - I, Appeal-I, Appeal-Il & Appeal -IV Commissionerate with immediate effect:

Autho-iity: - Sub section (l)
the earlier Public Notices.

8<(2) of Section 5 of the Right to Information Act'05. This is in supersession of

PLASTTCS rNDrA I NoVEMBER rSsUE 20r0 I 3{
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-r=fCIRCULAR NO. 30/2010 :

qqqsqqit - fuo'rsgerrq(Tli.q-ftrr*!EJ
RF.ftrr*wlE#sqqI€l[l'i(6Errt
I I r a r la;ii,zr. rt-g,c1q-+-mr7oo toa
l:ttlE F"cr5,/a5*/oss (an$.g}
idt$-itttr r Bzfl -s$rrgr.b
i -riE d.d-kdkab(adc msme.@v i n
6l-rEr€:
iik ar rfqqqWir : wwY. dcmsme. @v.ln

MSM E*t} EVELO PM ENT IN STITUTE
(Forrcly- Smdl Indfsfies Ssvice lnstjbe)
Mlnl3t? of X€ro,sat adredlm EnEryilses

111 & 112" B- T. Fload" Kolkata - 7oo 1oa
9trre : 2577-85./os7,/o59El (rPABx)
Td FFtr I C(,3_2Y7-5531 (DIRECTOR)

e.mall : dcdi-kolk6fta@dcmre cov.in
vt g,t 6! eww.msmed lko k€tadov.kr
v|sltDC(iilSME) |

To
Indian Plastic Federation
10, Royed Street,
Kolkata - 70C 015.

Dated: 03.11.10
0z/

Sub : Various Activities uader NMCP for MSMEs - reg.

Sir,
We are pleased to inform you that the Ministry of Micro, Small & Medium Enterprises has

launched the National Manufacturing Competidveness Prograrrme (NMCP) to improve tJle
competitiveness of the MSME sector. Under this scheme, some of the salient activities and
hnancial implications thereof, are highlighted which could be reimbursed from this Institute :

1. Marketlne Assistance and Technoloar Up gradation in MSMEs :

A. Encourage MSMEs to explore new markets through their participation in State/District level
exhibitions being organized by State/District Authorities/Associations. MSME manufacturing
units will be reimbursed once in a year for the following items:

i) Pavilion/stall/space charges upto 6.0 sq. mtr. - 5Oo/o cost will be reimbursed
ii) To and fro actual fare by shortest distance/direct train (limited to AC II tier class)

from the nearest railway station/bus fare to the place of exhibition for one person -
5Oo/o of fare will be reimbursed

iiil For SC/ST/Women/Physically Handicapped entrepreneurs the assistance will be up
to 8O%o for items (i) & (ii) above

i r) The total reimbursement will be max. Rs.3OOOO/- per unit for the
SC/ST/Women/Physically Handicapped entrepreneurs, while for the other units the
max. limit will be Rs. 2O,OO0/- per unit.

B. Corporate Governance Practices: MSMEs will be encouraged to Corporate Governance Practices
in their units. The GOI assistance will be in the form of one time reimbursement up to 5O%o of the
tota.l expenditure subject to max. Rs. 45,000/- per MSME unit.

C. ISO 18000/ 22OOO/ 27OOO: MSME units will be encouraged to adopt ISO
LSOOO/22OOO/27OOO certilication in their units. The reimbursements will be up to 75%o of the
expenditure subject to a maximum of Rs. 1.00 lakh in each case.

2. fechnolos-v & Qgallty_ :

One of the major activity is to encourage MSMEs to acquire product certifications licenses
from National/International bodies. The primary objective of this activity is to provide subsidy to
MSME units towards the expenditure incurred by them for obtaining product certification licenses
from National standardizatiorr bodies (like BIS, BEE etc.) or international product certilication
(CE, UL, ANSI, etc.). MSME manufacturing units will be provided subsidy to the extend of 75o/o of
the actual expenditure, towards licensing of product to National (max. Rs. 1.5 Lakh /per
MSME)/International (max. Rs.2.0 Lakh /per MSME) standards.

Hence, the desirous MSMEs are reqrrested to avail the above oppornrnity by adopting
various activities, prornoted by Gor,t of India under NMCP. For further details,
wwry.dcmsme.sov.in may be visited or undersigned rnay please be contacted.

Yours faithfully,

(P.K.Das)-
Asslt. Directoi (ii&C/ |Jl'{CP)

For Director

N.. ffi .{I.ifl NMCe/ coRE / c&,c I 20 ro - t t
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Date :

20-21 -22-23 April, 201 1

Venue:
Bangabandhu lnternational Gonference Center,

Dhaka, Bangladesh

<&* *sg"H*,

201 r

EXPLORE THE UNEXPLORED
GR/\B THE GROWTH OPPORTUNITY

Bangladesh, the land, full of growth opportunities in plastic
industry.Banglaplastisthefirstofitskind:,'.:ii:lilri.:ri,r-:i..i:,:i.r:';'1fi61 *111

.: .'.,.1:::: ..,:,:::'' : ihe plasticindustryof lndia&Bangladesh.Taketheright
call and secure your space in this emeging growth destination, Bangladesh.
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KMG Business Technology
C/3-803, Anushruti Tower, Opp. New york Towel

Nr. Thaltej Circle, S G Road, Thalte.|,

Ahmedabad - 380059, Guiarat
Phone : +91-79-2685 1511 ! 3241 0602

TeleFax : +91-79-2685 1716
E.mail : info@kmgindia.com, kmg@kmgindia.com

Web. i wwwkmgindia.com@
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India

Fenomatik Milatron Indio constantly strives to offer its customers Innovative solutions ta keep.them ahead in the roce

of competition. Praduct enhoncement is o continuaus process ta help customer reduce Energy Consumption, increlse
Produdivity leoding to overall reduction in per piece Cast of Product. 
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MAANA.T OMEGA
Toggfe lnjection Moulding Hydraulic lnjection Moulding
Machines 50 lo 500 ton Machines 80to 910Ton

Two Platen lnjection Moulding
Machines 500 ta 1800 Ton

I-Fl ;*a *re*jprr sEnrEs
...a Dedicated PETLINE

lnjectioo Moulding Machines
Hydrau I i c I n i ection Mou ld i ng
Machines 1A0b910Ton

T rE:'5-__qffi
EIE,TROIV
All Electilc Machines
50 to 350 lon

Sf,uft e Series
Ertrusion Blow
Moulding Machines

FERHOMATIK MILACRON INDIA LTD.
(Formerly known as Cincinnati Milacron Ltd.)

92, Phase-l, G.|.D.C. Vatva, I Phone : +91 -79-2589 0081 , 258S 0133, 2583 0063 . Fax ; +91-79-2583 0125
Ahmedabad - gB2 M5,lndia. I E-mail : salesfmi@milacron.com . Website : wvw.milacronindia.com
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