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Dear Members,
The advent of New Year brings new hopes, new aspirations. I 

wish the coming year brings good news of prosperity for all of us 

and the plastic industry. The last quarter of the year gave us a 

dose of sweet and sour. The sour part is that many new states 

like Bihar, Orissa and Tamilnadu have brought in legislation to 

ban the use of single use plastics. The industry at large has expressed to the authorities that 

it is ready to discontinue the production of single use plastic articles in a phased manner. 

The sudden ban proclamations cause heavy damage in form of losses, unserviceable loans, 

large unemployment and severe disruption in business operations, not only to the 

producer but also to the user sector. Any forcible announcements, without proper 

alternatives are unwarranted. The ambiguity in case of defining exactly the single use plastic 

products continues and the authorities without a definite understanding are issuing orders 

causing chaos and confusion in the industry as well as users. 

TAAPMA brought this to the notice of Ministry of Chemicals and Fertilisers, during a 

meeting at New Delhi, which I attended along with other leaders from other bodies. 

During this meeting the Secretary, Department of Chemicals and Petrochemicals was 

apprised of the situation and urgent measures wer requested to clear the ambiguity. The 

department has initiated the process of identifying the single use products and we hope to 

have some clarity on the subject soon.

Amidst the darker clouds hovering around, the sweeter part is that polymer prices have 

eased up substantially but this downturn will benefit the industry only if a stable price 

environment runs for a long time. In spite of unrealistic negative publicity plastic is 

attracting, the polymer consumption is going up. This is because newer applications are 

being developed and polymer is becoming the most acceptable and suitable raw material 

replacing many traditional materials which are causing depletion of scarce natural 

resources. 

As in life, amidst all the hardships we celebrate the festivals and get some happiness, 

TAAPMA is also very enthusiastically planning to celebrate its Golden Jubilee this year. We 

are planning a series of events to mark the 50 year journey. You all should participate in all 

events to celebrate this important milestone in the plastic family of Telangana and Andhra. 

Hope to see you there at the festivities. Wishing you a Bright and Peaceful 2019.  

B.L. Bhandari
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The 11th edition of Plastivision India 2020 is 

scheduled to be held from the 16th January, 2020 to 

the 20th January, 2020 at Bombay Exhibition center, 

NESCO, Goregaon East, Mumbai.Plastivision India is 

amongst the Top 5 plastic fairs in the world. The 

recently concluded 10th edition of Plastivision India 

was an astounding event with 1450 exhibitors from 

over 25 countries in a sprawling area of 90,000 square 

meters and  with 2,00,000 visitors during the show 

dates talks volumes of the quality and quantity.

An astounding 2000 crores+ of business materialized 

in the five days of the event. The exhibitors and the 

visitors expressed their satisfaction in terms of the 

manner in which the show was organized and 

executed.

PLASTIVISION INDIA 2017 was a super success and 

the efforts of the team made it as one of the top five 

exhibitions in the world and that is a great matter of 

pride for AIPMA. The team is now geared to take 

Plastivision India 2020 to greater heights on all counts! 

The team envisages growth on all fronts which 

includes the number of exhibitors to 1500,visitors in 

excess of 2,50,000,increase in the exhibition area to 

1,00,000 square meters and participating countries to 

be more than 25+ 

The host city Mumbai provides the exhibitors with 

the best in class hospitality and excellent connectivity 

to all major cities, national and international. The five 

day exhibition shall have concurrent events like 

seminars, conferences and conclaves by eminent 

speakers on various topics. Focussed pavilions in 

specialized sections would provide ample 

opportunities to niche segments.

The yard stick or the success measured of any event 

or show is the foot fall, however it also translates in to 

business transacted during the show. The previous 

edition is testimony to the fact that the participant 

exhibitors got some great ROI thanks to some 

serious business visitors. Value adds that we can look 

at is ease of registration, minimize wait time, easy 

access to the visitor about exhibitor data  to better 

plan his or her visit to make the most of the visit. Using 

the state of the art technology to make this user 

friendly and seamless across all platforms viz, mobile, 

internet, etc.

With just about a year to go for the event we are on a 

fairly comfortable wicket having booked 80% of the 

space and we envisage that by the end of the year we 

should be completely sold out. The shift of gears takes 

place to getting into to visitor promotion with a clear 

focus on getting quality of business visitors which shall 

add value to the show, the target is to exceed 2, 

50,000 visitors for this edition.

Plastivision 2020 is slated to be Bigger, 

Better&Grander!

See you in Mumbai!!

The Most Influential International Plastics Exhibition

Kailash MurarkaRituraj Gupta

Plastivision
2020
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A report

Plastics have become an integral part of the modern 

civilization in almost every sphere of activity world 

over. There is no denying of the fact that plastics add 

value to life immensely which has made it popular 

especially during the last half a century period. Its 

excellent mechanical strength despite being light in 

weight, easy processing characteristics, non-toxic 

properties added value for its adaptability over a 

broad spectrum of applications. Less energy 

consumption and least Global Warming Potential 

added great environmental values on Life Cycle 

Impact Analysis on plastics products.

However, with the significantly higher growth levels in 

plastics production / consumption, it has also created 

issues in the sphere of management of the waste 

generated out of specific usage area namely the 

packaging applicationsWhile developed countries 

have been able to tackle the plastics waste 

management issues by creating appropriate 

infrastructure adopting suitable technologies, 

developing countries still lag behind in achieving the 

International Conference on 

Plastics Recycling & Waste Management, 

Opportunities & Challenges
Nehru Centre, Mumbai 27th September, 2018 &

India Habitat Centre, New Delhi on 28th September, 2018

expected goal.

We as a responsible Stake Holders need to reduce 

the burden of waste on our Mother Earth, by adopting 

the concept of converting "Waste to Wealth" - which 

is a unique characteristic of plastic waste products, 

when compared to products made from other 

materials. 

Realising that Recycling is the most important and 

desired option for managing plastics waste 

scientifically, ICPE hadorganised an "International 

Conference on Plastic Recycling & Waste 

Management" at Nehru Centre, Mumbai and India 

Habitat Centre, Delhi on 27th, & 28th, September 

2018 respectively. The objective was to bring 

industry, recyclers, waste management companies, 

civic officials, brand owners and regulators on the 

same platform to share their knowledge and 

perspectives with the common objective of 

addressing pressing plastic waste management issues. 

Besides other activities, ICPE focuses on the issue of 

plastic waste management working with regulators, 

academia, NGOs and the industry. ICPE has been 

closely associated with development of Indian 

technology for use of mixed plastic waste in road 

construction- having worked closely with Central 

Road Research Institute. ICPE has also collaborated 

with ACC Cement for co processing of mixed plastic 

waste in cement kilns using plastics waste to 

supplement coals. This has been approved by Central 

Pollution Control Board and adopted by many major 

cement producers in the country.

While the focus of the conference was on 

development of plastics recycling technologies and 

materials, it also covered the related fields broadly: 

Recycling Machinery Technologies, Recycling Material 

Technologies, Plastics Waste Management Practices, 

Case Studies in Plastics Recycling, Snapshots on 

Circular Economy Concepts, Regulatory Scenario 

and Extended Producers' Responsibilities among 

other issues. Specific refence was made on the 

experience of the European Union Countries.

Speakers were invited from across the developed 

countries and National and International companies, 

successfully engaged in the recycling and waste 

management of plastics. The programme was 

structured in such a way that there was scope for 

interaction between the speakers and the delegates 

for clarifications on crucial issues. Panel Discussions 

were organised for deliberations between the panel 

members as well as the delegates.

Hon'ble Minister, Housing and Urban Affairs, 

Government of India had inaugurated the conference 

at New Delhi and made his cricial observations on the 

responsibilities of all stake holders to address the 

issues of plastics waste management.

Secretary, Department of Chemicals and 

Petrochemicals, Govt. of India in his valedictory 

address highlighted that although various 

stakeholders have declared having initiated the 

process of plastics waste management, no visible 

effect is seen in the field level.

Speakers names are included in the Programme 

Details. Salient points of Speaker deliberations are 

enclosed.  The Conference attracted Full House 

attendance at both the venues. 

While ICPE was the organiser of the event, it was 

possible for hosting the conference due to the 

sponsorships of Reliance Industries Ltd, HPCL Mittal 

Energy Ltd, GAIL (INDIA) Ltd, Indian Oil Ltd and 

ESSEL Propack Ltd.

Soft Copies of the Presentations made by the 

Speakers have been uploaded in ICPE website 

www.icpeconference.com
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Just four months after the founding of the new business 
unit KEYCYCLE, it can be seen that EREMA and its range of 
overall solutions for plastics recycling projects is being 
welcomed with open doors in the marketplace.  The newly 
formed team has in the meantime received a number of 
project inquiries, most of them for post-consumer and PET 
applications. The reason for the high demand is, on the one 
hand, the increasing industrialisation in the sector and, on 
the other hand, the growing interest among newcomers in 
plastics recycling.

 KEYCYCLE supports such potential recyclers, as Manfred 
Hackl, CEO of EREMA, explains: "Customers often need 
specific consulting and support at an early stage - for 
example in the form of a feasibility study - for the complex, 
overall planning of a new recycling plant or the integration 
of the most suitable solution in the existing production 
environment."

The range of services offered by the new business unit is 
thus geared towards both customers who are looking for 
an overall solution but have only limited experience with 
plastics recycling, plus those who are already considering 

Overall solutions for recycling projects -
Successful start of business unit KEYCYCLE

the idea but want to concentrate their resources on their 
actual core business. Furthermore, KEYCYCLE is also a 
competent partner when there are plans to optimise 
existing facilities or when a general planner is required for a 
variety of services.

Michal Prochazka, head of the business unit, sees the entire 
spectrum of engineering and integration services for 
plastics recycling solutions as the current focus of 
activities. They are joined by factory and logistics planning 
and project management on request. Since presenting 
KEYCYCLE for the first time to a broad international 
audience at the EREMA Discovery Days at the end of June, 
he has already received a large number of project inquiries 
from around the world. Prochazka sees this as 
confirmation that this new portfolio is the right decision on 
the right track. "Recycling projects are becoming 
increasingly complex because they have to interconnect a 
number of technologies. To realise such projects you need 
a high degree of system knowledge for industrial solutions, 
process know-how and experience in the implementation 
of large-scale projects. And this is precisely what we offer 
our customers," he adds, confident about the successful 
further development.
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KRAIBURG TPE presented a new thermoplastic 

elastomers series especially developed for decorated 

surfaces that appeal to the touch and for functional parts 

inside motor vehicles' cabins at Fakuma. Design flexibility, 

cost-effective processability, and flawless surface quality 

are a must when it comes to the properties of high-

performance materials for high-quality automotive interior 

parts. The specific compounds also comply with all of the 

industry's strict regulations that stipulate the long-term 

behavior of applications in this sophisticated environment.

The compounds of the new FG/SF THERMOLAST® K 

series comply with all established automotive standards set 

by OEMs with regard to the emission and odor behavior of 

components for vehicle cabins including DIN 75201-B (G) 

and VDA 278 on fogging and VOC (volatile organic 

compound) as well as VDA 270 Var. 3 (odor behavior 

dependent on temperature and climatic influences). In 

addition, the compounds provide permanent UV stability, 

which is confirmed by comprehensive independent tests in 

accordance with DIN EN ISO 105-B06. With these key 

properties, the flexible materials are available in hardness 

grades ranging between 50 and 80 Shore A. They offer 

UV resistant compounds that 
are easy to process - TPE for soft touch surfaces

excellent adhesion to polypropylene in two-component 

applications and provide attractive, satin-finished surfaces 

with a pleasant soft-touch feel and permanent abrasion 

resistance.

Thanks to their superior processing behavior, the new 

low-emission and low-odor FG/FS compounds of the 

THERMOLAST K series can be processed at relatively low 

pressures and precisely reproduce the surfaces of even 

geometrically complex components. They are available in 

the standard colors, black and natural, as well as in OEM-

specific colors and also allow individual coloring. 

Applications range from complex, durable floor mats and 

anti-slip mats to panels and decorative surfaces to thumb 

wheels, switches, and handles. "With the new FG/FS 

compounds of the THERMOLAST K series, we extend our 

portfolio of high-performance TPEs for this growing 

market segment," says Dirk Butschkau, Product Marketing 

Manager EMEA at KRAIBURG TPE. "This way we are 

meeting the steady trend toward soft-touch surfaces in 

automotive interior applications by offering versatile, 

durable, and cost-effective materials solutions."

Plastic exports up 31% in H1, 
above 70% growth in shipments to China, Vietnam

The growth in India's plastics export has been primarily 

boosted by higher shipment of plastic raw materials, plastic 

sheet, film, plates, and packaging materials, according to 

Plastics Export Promotion Council. 

India's plastics exports grew 31.6% on year at $4.59 billion 

in the first half of the fiscal compared with $3.48 billion a 

year ago.

The growth in India's plastics export has been primarily 

boosted by higher shipment of plastic raw materials, plastic 

sheet, film, plates, and packaging materials, according to 

Plastics Export Promotion Council.

Further, exports to China, Vietnam and Mexico witnessed 

high growth rates ranging between 70-140% in the April-

September period.

"China, United States and United Arab Emirates continue 

to be top-3 destinations for India's plastics products. These 

three countries accounted for 27.5% of India's plastics 

product exports, by value in the first half," said Ravish B 

Kamath, chairman, Plastics Export Promotion Council.

India exported plastics to 205 countries in the period with 

French Guiana, Guam, Kiribati Republic, Lesotho, Marshall 

Island, Mayotte, Monaco, Nauru Republic and United 

States Virgin Islands being the latest destinations.

India is currently ranked among the top five consumers of 

polymers in the world and has 30,000 plus plastic 

processing units employing over four million people across 

the country.

Plastic bags to be banned in Bihar from October 25
The bench of Chief Justice M R Shah and Justice Ashutosh 

Kumar was hearing a PIL for banning the use of plastic or 

polythene bags.

PATNA: Plastic bags will be completely banned in urban 

areas of Bihar from October 25 and in rural areas from 

November 25 this year, the state government informed 

the Patna High Court Monday. Advocate General Lalit 

Kishore, who appeared for the state government, 

informed an HC bench that "there will be complete ban on 

use of plastic bags in any form from October 25 in urban 

areas, while it will be banned in rural areas from November 

25 across the state."

The bench of Chief Justice M R Shah and Justice Ashutosh 

Kumar was hearing a PIL for banning the use of plastic or 

polythene bags.

Kishore made it clear that all types of plastic bags, 

irrespective of their thickness, would be banned in the 

state from the mentioned dates.

The court had taken note of a news report in a Hindi daily 

on June 23 on the pollution in a pond located on the 

premises of sacred Mahabodhi temple in Gaya. It had asked 

the state government to make a law for banning the use of 

plastic bags along with a provision for penalty for its 

violators.

The government had in the middle of September come out 

with a draft notification for a blanket ban on the 

manufacture, sale and use of plastic after seeking 

objections and suggestions from people, various 

organisations, institutions and stakeholders.

As per the draft notification, the plastic bags are non 

biodegradable, produce toxic gases on burning, cause 

blockage of sewers and drains and pose a threat to the life 

of cattle.
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Plastic exports up 31% in H1, 
above 70% growth in shipments to China, Vietnam

The growth in India's plastics export has been primarily 

boosted by higher shipment of plastic raw materials, plastic 

sheet, film, plates, and packaging materials, according to 

Plastics Export Promotion Council. 

India's plastics exports grew 31.6% on year at $4.59 billion 

in the first half of the fiscal compared with $3.48 billion a 

year ago.

The growth in India's plastics export has been primarily 

boosted by higher shipment of plastic raw materials, plastic 

sheet, film, plates, and packaging materials, according to 

Plastics Export Promotion Council.

Further, exports to China, Vietnam and Mexico witnessed 

high growth rates ranging between 70-140% in the April-

September period.

"China, United States and United Arab Emirates continue 

to be top-3 destinations for India's plastics products. These 

three countries accounted for 27.5% of India's plastics 

product exports, by value in the first half," said Ravish B 
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Plastic bags to be banned in Bihar from October 25
The bench of Chief Justice M R Shah and Justice Ashutosh 

Kumar was hearing a PIL for banning the use of plastic or 

polythene bags.

PATNA: Plastic bags will be completely banned in urban 

areas of Bihar from October 25 and in rural areas from 

November 25 this year, the state government informed 

the Patna High Court Monday. Advocate General Lalit 

Kishore, who appeared for the state government, 

informed an HC bench that "there will be complete ban on 

use of plastic bags in any form from October 25 in urban 

areas, while it will be banned in rural areas from November 

25 across the state."

The bench of Chief Justice M R Shah and Justice Ashutosh 

Kumar was hearing a PIL for banning the use of plastic or 

polythene bags.

Kishore made it clear that all types of plastic bags, 

irrespective of their thickness, would be banned in the 

state from the mentioned dates.

The court had taken note of a news report in a Hindi daily 

on June 23 on the pollution in a pond located on the 

premises of sacred Mahabodhi temple in Gaya. It had asked 

the state government to make a law for banning the use of 

plastic bags along with a provision for penalty for its 

violators.

The government had in the middle of September come out 

with a draft notification for a blanket ban on the 

manufacture, sale and use of plastic after seeking 

objections and suggestions from people, various 

organisations, institutions and stakeholders.

As per the draft notification, the plastic bags are non 

biodegradable, produce toxic gases on burning, cause 

blockage of sewers and drains and pose a threat to the life 

of cattle.
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The new technology stands out through highly efficient 

decontamination, compact design and low energy 

consumption.

With the presentation of its newly developed VACUNITE 

technology, EREMA once again demonstrates its role as 

innovation leader. The Austrian producer of plastics 

recycling machines brings together its VACUREMA® 

bottle-to-bottle process with newly patented, vacuum-

supported solid state polycondensation (SSP) from 

Polymetrix in this innovation. What makes this 

combination so special: all thermal process steps take place 

in nitrogen atmosphere. The result is rPET pellets which 

are unique in quality and far exceed all food-contact 

requirements.

With VACUNITE EREMA expands its portfolio for PET 

recycling solutions. This technology is the answer to the 

challenges which PET recycling will have to face in the 

future. Christoph Wöss, EREMA Business Development 

Manager for the bottle sector, sums up these challenges as 

follows: "The growing commitment in society to handling 

plastics in a responsible way means that both political 

requirements and voluntary pledges of major beverage 

brands call for a significant increase in the amount of 

recyclate in end products. To fulfil these requirements, 

even more material in general and with varying quality due 

to different collection systems has to be recycled while, at 

the same time, the big brands are becoming even stricter 

with their requirements regarding the recyclates 

produced.

The focus of the next development of the PET recycling 

technology was on improving quality even further - which 

has been accomplished in impressive style. "Our new 

development brings together the best of what is technically 

possible," says a convinced Wöss. The process is based on 

the combination of proven VACUREMA® technology 

which has been enhanced for this application and the newly 

New bottle-to-bottle process for 
food-contact-grade rPET pellets

patented, vacuum-supported nitrogen SSP from 

Polymetrix. All thermal process stages take place in 

nitrogen atmosphere, largely eliminating flake and pellet 

discoloration and reliably removing additives which could 

lead to undesired reactions in the melt. Another benefit of 

VACUNITE: the vacuum support cleans the nitrogen 

which means it can be returned to the previous processing 

stage and nitrogen consumption is reduced as a result. Any 

remaining dust particles are removed from the pellets 

before filling to avoid preform contamination. "Using 

vacuum support and nitrogen atmosphere creates rPET 

recyclates which far exceed all existing food contact 

requirements, even those of the major beverage brands," 

emphasises Wöss.

But VACUNITE is special not only because of the 

exceptional quality of the output material. The recycling 

technology also stands out through its comparatively 

compact build, low energy consumption and, compared to 

vacuum SSP systems, considerably lower maintenance. 

Depending on machine type, 50 to 60 square metres of 

floor space is sufficient for the SSP part. The height and 

substructure also have less impact on the dimensions of 

the plant building compared to other SSPs. The energy 

consumption of VACUNITE for the entire production 

process from the flake to the final pellets amounts to a 

mere 0.35 kWh per kg. "With VACUNITE we offer our 

bottle-to-bottle customers a new technology in addition 

to the existing portfolio which sets new standards at all 

levels from technical performance to rPET quality," says 

Manfred Hackl, CEO EREMA Group with conviction and 

he adds: "There is a great amount of interest. A first 

customer in Europe has already decided to invest in a 

VACUNITE recycling plant prior to the official product 

launch."

It aims to collect, segregate and recycle 6,500 tonnes 

of PET bottles in the state in the first year through this 

initiative.

Food and beverages firm PepsiCo India is planning to 

install reverse vending machines to crush PET plastic 

bottles in all the 36 districts of the state over the next 

two years as part of its plastic waste management 

initiative, a top executive said.

It aims to collect, segregate and recycle 6,500 tonnes 

of PET bottles in the state in the first year through this 

initiative. "We plan to roll out this (plastic waste 

management) initiative to all the 36 districts of the 

state over the next  ..

In a meeting with chief minister Devendra Fadnavis in 

Nagpur in July, PepsiCo India's president Ahmed 

ElSheikh had said the company is committed to the 

government's vision and focus on addressing the issue 

of plastic waste in a sustainable manner.

Pepsi to install plastic crushing machines 
across Maharashtra
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By 

Cody Ellis 

?The Canadian Council of Ministers of the 

Environment (CCME)announced on Friday plans 

for a nationwide "zero-plastic-waste strategy." 

During CCME's annual meeting, officials from 

provinces, territories and the federal government 

agreed to collaborate on a potential action plan 

over the next year.

?

?CCME also announced a plan to reduce kilogram 

per capita waste 30% by 2030 and 50% by 2040. 

The Canadian government estimates reducing per 

capita waste by those levels could create 85,000 

jobs and $4.2 billion in GDP by 2040. It also 

estimated this could reduce greenhouse gas 

emissions by 15 million metric tons.

?

?"Plastic pollution doesn't know any borders," said 

Catherine McKenna, Canada's minister of 

environment and climate change, in a statement. 

"We made important progress today with 

provinces and territories to protect our oceans 

and reduce plastic pollution in Canada. With the 

longest coastline in the world and thousands of 

communities and wildlife that depend on our 

oceans, lakes and rivers, we need to beat plastic 

pollution together to ensure a healthy and 

prosperous future for our kids and grandkids." 

?

?Earlier this year, McKenna said she wanted to 

make plastic waste reduction a national priority. At 

the time, she outlined goals for Canada to 

implement 100% reusable, compostable or 

recyclable packaging. The new strategy calls for 

Canada aspires to reduce waste 
50% per capita by 2040 and achieve zero plastic waste

"ensuring all plastic products and packaging are 

designed for greater durability, reuse, and 

recycling throughout the value chain," but doesn't 

specify a percentage. It also calls for shifting more 

responsibility to manufacturers for collection and 

processing infrastructure.

?

?Perhaps the most ambitious element of this 

discussion is these policies would cover all of 

Canada, rather than any individual province or 

community. Other countries such as the United 

Kingdom have previously announced nationwide 

plastic waste-reduction goals, but the measures 

are most frequently seen on local or municipal 

levels.

?

?Canada has also used its time as G7 President to 

push the issue of plastic pollution, which resulted in 

June's "plastics charter" on ocean pollution, signed 

by Canada, France, Germany, Italy and the UK. 

Two member nations, Japan and the U.S., did not 

sign. The charter now has 27 signatories, including 

many international corporations, and has since 

spurred a variety of other investment or action 

pledges. 

?

?Canada also has a history of provincial-level action 

on plastics, with regions such as British Columbia 

doing substantial work on extended producer 

responsibility (EPR). The difference between 

provinces that practice EPR and those that don't 

were made apparent in early 2018 - areas with EPR 

programs have fared far better when it comes to 

dealing with China's plastic scrap import 

limitations.

Marek Urban and his team wrote about how they were 

able to give self-healing qualities to polymers that are used 

in relatively inexpensive commodities, such as paints, 

plastics and coatings. The next step is to go from making 

small amounts in a lab to producing large quantities.

"It's not available at the industrial scale, but it's very close," 

said Urban, who is the J.E. Sirrine Foundation Chair and 

Professor in the Department of Materials Science and 

Engineering at Clemson.

Researchers have been making small batches of self-healing 

polymers for the last two decades, but producing them on 

a commercial scale has so far been largely cost prohibitive.

Urban said he and his team took advantage of interactions 

between co-polymers that he likened to spaghetti strands 

with little brushes on the side.

The longer the spaghetti strands get, the more they 

become entangled, he said. The side groups interlock like 

two interlaced hands, making it harder to pull them apart, 

Urban said.

"At the same time, they like each other," he said. "So, when 

you pull them out, they come back together. It becomes 

self-healable at that point.

"As simple as this may sound, these studies also revealed 

that ubiquitous and typically weak van der Waals 

interactions in plastics, when oriented, will result in self-

healing. This discovery will impact the development of 

sustainable materials using weak bonding which becomes 

collectively very strong when oriented."

What's significant about his latest breakthrough is that if a 

company wanted to bring the technology to market, it 

would no longer have to build a new factory to produce 

self-healing polymers, Urban said.

Urban estimated that increasing the scale to make 

polymers or paints by the hundreds of gallons could be 

done in six to 12 months.

"For anybody who wants to make these types of self-

healing materials, they would have to essentially design a 

synthetic process and scale it up," Urban said. "The key is 

that the scale-up process would have to be precisely 

controlled. There is a huge difference between making 

something in the lab and scaling it up. We know the 

technology is available for them."

The article is titled "'Key-and-lock' commodity self-healing 

copolymers' and marks the second time since 2009 that 

Urban has detailed his work on self-healing polymers in 

Science. Co-authors on the more recent article are 

Dmitriy Davydovich, Ying Yang, Tugba Demir, Yunzhi 

Zhang and Leah Casabianca, all of Clemson University.

Rajendra Bordia, chair of the Department of Materials 

Science and Engineering at Clemson, congratulated Urban 

and his research team.

"Science is a highly selective, high-impact journal," Bordia 

said. "Dr. Urban's latest article further solidifies his place 

among the world's leading scholars in polymers and 

especially on self-healing polymers. His success is well 

deserved."

Anand Gramopadhye, dean of the College of Engineering, 

Computing and Applied Sciences, said Urban's success 

underscores the level of scholarship he brings to the 

college.

"Dr. Urban is consistently published in the world's leading 

academic journals and is often honored with awards by his 

peers," Gramopadhye said. "I congratulate him on his latest 

article in Science."
Urban said he had the idea for the research before he 

arrived at Clemson but didn't have the team in place to find 

what causes self-healing behavior.
"It's very easy to design something by essentially mixing 

things up and say, 'Oh look, this self-heals, but we don't 

know why,'" he said. "The difference with our team is that 

we know exactly how to design these systems. We 

understand the limitations, we have analytical tools to 

measure, and we understand what it takes for this 

technology to go to the next level.

Polymer that heals like skin 
'very close' to industrial-scale production
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Biological materials from bone to spider-silk and wood are 

lightweight fibre composites arranged in a complex 

hierarchical structure, formed by directed self-assembly to 

demonstrate outstanding mechanical properties. When 

such bioinspired stiff and lightweight materials are typically 

developed for applications in aircraft, automobiles and 

biomedical implants, their manufacture requires energy 

and labor-intensive fabrication processes. The 

manufactured materials also exhibit brittle fracture 

characteristics with difficulty to shape and recycle, in stark 

contrast to the mechanical properties of nature. Existing 

polymer-based lightweight structure fabrication is limited 

to 3-D printing, with poor mechanical strength and 

orientation, while highly oriented stiff polymers are 

restricted to construct simple geometries. In an effort to 

combine the freedom of structural shaping with molecular 

orientation, 3-D printing of liquid-crystal polymers was 

recently exploited. Although desirable shape-morphing 

effects were attained, the Young's modulus of the soft 

elastomers were lower than high-performance liquid-

crystal synthetic fibers due to their molecular structure.

To fully exploit the shaping freedom of 3-D printing and 

favorable mechanical properties of molecularly oriented 

liquid-crystal polymers (LCP), a team of scientists at the 

Department of Materials, ETH Zürich, proposed a novel 

approach. The strategy followed two design principles that 

are used in nature to form tough biological materials. 

Initially, anisotropy was achieved in the printing process via 

self-assembly of the LCP ink along the print path. 

Thereafter, complex-shaping capacity offered by the 3-D 

printing process was exploited to tailor the local stiffness 

and strength of the structure based on environmental 

loading conditions. In the study, Silvan Gantenbein and co-

workers demonstrated an approach to generate 3-D 

lightweight, recyclable structures with hierarchical 

architecture and complex geometries for unprecedented 

stiffness and toughness. The results are now published in 

3-D printing hierarchical 
liquid-crystal-polymer structures

Nature.

Features of the novel material arose from the self-assembly 

of liquid-crystal polymer molecules into highly oriented 

domains - achieved during extrusion of the feedstock 

material. Orienting the molecular domains with the print 

path reinforced the polymer structure to meet the 

expected mechanical stresses. The results led to the 

development of materials with strength and toughness that 

outperformed state-of-the-art 3-D printed polymers, 

comparable with the highest performance lightweight 

composites hitherto constructed. The study 

demonstrated the ability to combine top-down 3-D 

printing with bottom-up molecular control of polymer 

orientation, opening the possibility to freely design and 

fabricate structures that circumvented typical restrictions 

of the existing manufacturing process.

By structure, the rigid molecular segments of aromatic 

thermotropic polyesters could self-assemble into nematic 

domains at temperatures higher than the material's melting 

temperature. Polymer melt extrusion through the 3-D 

printer nozzle gave rise to shear and extension flow fields 

that aligned the nematic domains in the direction of flow. A 

temperature gradient subsequently formed between the 

cold surface of the filament and its hot interior for rapid 

cooling at the surface, causing solidification in the flow-

aligned arrangement. Polymer chains present in the 

interior of the filament experienced slower cooling to re-

orient, driven by thermal motion. As a result, the extruded 

filaments possessed a core-shell structure in which a highly 

aligned skin enclosed a less oriented core. The thickness of 

the skin relied on the diameter of the filament and the 

operating temperature.

The effect of the printing parameters on the final core-shell 

architecture was decided using a simple analytical heat-

transfer model. The authors used optical microscopy and 

X-ray scattering experiments to confirm the highly aligned 

skin structure. The core-shell filaments demonstrated 

significant mechanical strength and elastic modulus, in 

contrast to previous studies that used fused deposition 

modeling (FDM). The Young's modulus of the material 

relied on the production of filaments thinner than the 

nozzle diameter for effectively improved stiffness and 

strength of the printed materials. Additional factors 

including the manufacturing temperature, layer height, 

molecular crosslinks and annealing time affected the 

Young's modulus of the printed materials.

The scientists observed multiple stress peaks for stress-

strain measurements during materials characterization 

that resembled toughening mechanisms of biological 

materials such as bone. This was credited to the thermal 

treatment process to enhance crosslinks between the 

filaments for stress transfer; preventing delamination 

through crack-arresting mechanisms. The high toughness 

of the annealed laminates was thought to emerge from 

hierarchical cross-linking of macromolecules and 

filaments.

The material construction enabled self-assembly and 

hierarchical macromolecular cross-linking strategies via 

layer-by-layer additive manufacture to replicate 

bioinspired design principles. High-performance laminates 

with higher strength and Young's modulus without 

damping loss were achieved by tuning the fibre orientation 

to best match the stress lines throughout the mechanically 

loaded structure. The ensuing product demonstrated 

characteristics unprecedented in lightweight materials.

The printed LCPs surpassed existing material types 

including reinforced polymers and continuous fibre-

printed composites to match the stiffness and strength of 

carbon fibre-reinforced polymers. Additional features of 

the process included recyclability, automated 

manufacturing and lower carbon footprint. The 3-D 

printing techniques and the proposed additive technology 

allowed the production of application-specific complex 

geometries. The authors envision that it will be possible to 

achieve unparalleled levels of hierarchical structural 

complexity for lightweight materials by combining 3-D 

printing-based path control, alongside tunable orientation 

of self-assembled building blocks in the ink. The strategy 

opens up the possibility of fabricating structures that can 

fulfill diverse requirements as a sustainable material with a 

circular life.

Scientists say they have successfully converted discarded 
plastic into hydrogen fuel, which in turn could be used to 
run cars.

Light-absorbing material is added to the plastic before it is 
placed in an alkaline solution and then exposed to sunlight, 
which creates hydrogen, said researchers from Swansea 
University in the UK.

The process could be cheaper than recycling because any 
kind of plastic can be used and it does not need to be 
cleaned first, they said.

Soon, waste plastic may power your car!
"There's a lot of plastic used every year -- billions of tonnes 
-- and only a fraction of it is being recycled. We are trying 
to find a use for what is not being recycled," said Moritz 
Kuehnel from Swansea University.

Most plastic bottles are made from PET (polyethylene 
terephthalate) which can be recycled but often end up 
being burned or thrown into landfill.

"But even if you do recycle it, it needs to be very pure - so 
only PET, nothing else mixed in with it... and it has to be 
clean, no grease, no oil," said Kuehnel.
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Hydrogen fuel cells offer an attractive source of 

continuous energy for remote applications, from 

spacecraft to remote weather stations. Fuel cell 

efficiency decreases as the Nafion membrane, used to 

separate the anode and cathode within a fuel cell, 

swells as it interacts with water.

A Russian and Australian collaboration has now 

shown that this Nafion separator membrane partially 

unwinds some of its constituent fibers, which then 

protrude away from the surface into the bulk water 

phase for hundreds of microns.

The research team was led by a group in Russia 

together with Australian professor Barry Ninham 

from Australian National University in Canberra, a 

leading specialist in colloid and interface science. 

Their results were published this week in The Journal 

of Chemical Physics.

The research team began this project to examine a 

proposed hypothesis that attributed a new state of 

water to explain swelling of the Nafion membrane. 

Instead, they are the first to describe the growth of 

polymer fibers extending from the membrane surface 

as it interacts with water. The number of fibers 

increases as a function of deuterium concentration of 

the water.

"To increase our understanding of these membranes, 

we needed to describe the molecular-level 

interaction of deuterated water with the polymer," 

Bunkin said. "Now that we know the structure of the 

Scientists unravel the mysteries of 
polymer strands in fuel cells

'exclusion zone', we can tailor the Nafion structure 

and its electrical properties by studying changes 

induced by ion-specific (Hofmeister) effects on its 

organization and function."

Nafion is the highest-performance commercially 

available hydrogen-oxide proton exchange 

membrane used to date in fuel cells. Its porous nature 

permits significant concentration of the electrolyte 

solution while separating the anode from the cathode, 

which allows the flow of electrons producing energy 

in the fuel cell.

The researchers found the membrane is specifically 

sensitive to the deuterium content in the ambient 

water by unweaving the surface's structure. The 

polymer fibers extend from the membrane into the 

water. The effect is most pronounced in water with 

deuterium content between 100 and 1,000 parts per 

million.

For this study, the team developed a specialized laser 

i n s t rumen t a t i on  ( pho to l um ine scen t  UV  

spectroscopy) to characterize the polymer fibers 

along the membrane-water interface. Although the 

individual fibers were not observed directly due to the 

spatial limitation of the instrumentation, the team 

reliably detected their outgrowth into the water.

"The significance of this work may provide an entrée 

into some very fundamental areas of biology and 

energy production about which we did not have a 

clue," Bunkin said.

There are certain applications 3D printing cannot touch, 

and might never be able to. For a production run of 

hundreds of thousands of parts, for example, the option 

to 3D print plastic components cannot come close to 

competing with the speed and efficiency of an 

established process such as injection molding. However, 

in many other applications and in many different uses, 

3D printing is both improving plastics manufacturing and 

expanding the options for plastic parts. Here are just 10 

of the ways 3D printing is advancing:

At certain scales, 3D printing is indeed an option for 

production, and the scale is increasing. Some 3D 

printers engineered for production today generate 

parts at rates an order of magnitude faster than what has 

previously been accepted. 3D Systems, for example, 

says its Figure 4 production 3D printing system 

increases speed by a factor of 15 over previous industrial 

3D printers, reducing the unit cost of a 3D printed part 

by 20 percent, thanks in part to the cycle time reduction.

A very large polymer 3D printer such as the Cincinnati 

Incorporated BAAM machine might offer a build volume 

of 180 cubic meters. This is huge, and machine models 

such as this capture a lot of attention. But just as notable 

is the range of machine models now available at sizes 

that are much smaller, yet still large. Various machine 

builders have introduced cost-effective industrial 3D 

printers making parts the size of a large molded 

component. A representative example, the 3DMonstr 

Super-Rex 3D printer, offers a build volume of 3 cubic 

meters.

3D printing provides a short-lead-time option for 

directly making a few parts, but it also provides a short-

1. Faster throughput

2. Bigger parts

3. New options for short-term molds

lead-time option for making an injection mold. The right 

choice of polymer can reliably produce mold tooling for 

low to medium quantities. Wyoming-based Avante 

Technology 3D prints injection molds from carbon-

fiber-reinforced polymer that have consistently lasted 

beyond 100 cycles, and the company says could last to 

500 cycles.

Meanwhile, 3D printing in steel can make improved 

mold tooling for high-volume production. With printed-

in conformal cooling channels replacing straight drilled 

holes, the mold's cooling is more effective, likely 

4. More efficient production molds

10 Ways 3D Printing is 
Advancing Plastics Manufacturing
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improving molded part quality and reducing cycle time. 

Mold supplier Conformal Cooling Solutions uses 

robotic deposition technology to 3D print large 

injection molds with conformal channels.

Medical and dental products are now routinely tailored 

to the individual via 3D printing, so how far are we from 

consumer products following suit? The work of various 

footwear providers suggests shoes will soon be widely 

available that optimally fit the wearer's feet. Footprint 

3D is an example of a company advancing this idea; the 

firm uses 3D scans of an individual's feet to 3D print 

shoes with custom midsoles that use lattices for precise 

support and cushioning.

Can a manufacturing plant locate in the heart of a city? 

Manufacturers today tend to locate in suburban 

industrial parks with easy access to major highways. But 

because of its reliance on 3D printing, Voodoo 

Manufacturing is able to locate in Brooklyn. The 

company uses 160 desktop printers working 

simultaneously to achieve a part production rate that 

makes the company cost-competitive with injection 

molding-and faster in delivery-for quantities up to 

10,000 pieces.

In many cases, metal is the material of choice for a given 

part only because it offers the easiest way to get a rugged 

functional component in a low quantity. Machining the 

part from aluminum is a practical option. But with 3D 

printing now able to efficiently deliver polymer parts in 

low quantities, metal will not be the material of choice 

so frequently. Carbon-fiber-filled 3D-printed polymer 

can replace even a hard or strong metal.

3D printing thrives on one-off parts, and perhaps the 

5. Customization for consumer products

6. New manufacturing business models

7. Plastic replacing metal

8. More efficient toolmaking

most common type of one-off part in any manufacturing 

facility is its own internal tooling. That is, not just mold 

tooling but jigs, fixtures and all manner of industrial 

tools. Much of this tooling can be made from polymer 

instead of metal components, and when it is made on a 

3D printer, it need not consume production capacity or 

even take up much of the production personnel's time. 

With 3D printing, Volkswagen Autoeuropa reduced its 

tool development time by 95 percent while improving 

tools' ergonomics and simplifying tool repair and 

modification.

And just as making tooling need not cut into production, 

making prototypes can be kept isolated from production 

resources as well. Desktop polymer printers often can 

be effective not just for look-and-feel prototypes but for 

functional prototypes as well. Stanley Black & Decker 

recently introduced a simple 3D desktop printer with a 

200 mm square build area. With a resource such as this, 

the engineer might be able to make a prototype at his or 

her desk without enlisting the attention of 

manufacturing staff.

As companies adopt industrial 3D printers to accelerate 

product development by prototyping in-house, it 

becomes only a short leap to manufacturing production 

parts in-house as well. Arizona Home Floors, a 

developer of tools for installing and removing flooring, 

never intended to become a manufacturer. It had 

previously outsourced manufacturing. But for a new 

chipping hammer it recently developed, making some of 

the components on the same 3D printer that had 

prototyped the parts proved to be the most efficient 

approach. As more companies choose this route, 3D 

printing is expanding not only the application of plastics, 

but also who is doing plastics manufacturing.

9. Prototyping without impeding production

10. Manufacturing moving in-house

Plastic ban comes into effect 
in six Odisha cities

The Odisha government enforced a ban on the use of 

plastic in six cities of the state on Tuesday, coinciding 

with the 149th birth anniversary of Mahatma Gandhi. 

A ban on the use of polythene, thermocol, and other 

such plastic products has been implemented in 

Bhubaneswar, Cuttack, Berhampur, Rourkela, 

Sambalpur and Puri.

"No person, by himself or another, shall knowingly or 

otherwise, sell, trade, manufacture, import, store, 

carry, transport, use or distribute polythene and 

single-use plastic within the municipal limits, or as the 

case may be within the municipal corporation limits of 

Bhubaneswar, Cuttack, Berhampur, Sambalpur, 

Rourkela and Puri," an order of the Forest and 

Environment Department said,

The ban, however, excludes plastic for carrying and 

transporting garbage and containers like cup for milk 

products including curd and ice-cream, polythene 

packaging materials used in plant nurseries, 

horticulture, agriculture and healthcare sector like 

medicines, blood transportation bags, syringes, 

sample or specimen bags, re-sealable bags, medical 

instruments and accessories.

The order said that manufacturers, dealers, and major 

commercial establishments will have to face a 

minimum punishment of five years of jail term and fine 

up to Rs one lakh for flouting the norms. Small traders 

could face a penalty of Rs 2,000 to Rs 3,000 for 

violating the norms.

The concerned district collectors and sub-collectors 

have been asked to ensure the ban with some 

flexibility till one month, after which action would be 

taken against the violators. Bhubaneswar Municipal 

Corporation (BMC) Mayor Ananta Jena said teams 

comprising officials of the Labour Department, BMC, 

Odisha State Pollution Control Board and the Police 

Commissioner have been formed to ensure the ban 

on the use of plastic.

"The teams will make people aware against the use of 

plastic and polythene. Notices have been served on 

plastic and polythene manufacturing companies while 

raids will be conducted on godowns where these 

items are stocked," Jena said.
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Mitsui Chemicals is teaming up with Taiwan's Formosa 

Plastics to commercialize carbon fiber-reinforced 

polypropylene unidirectional (UD) sheet and tape under 

the Tafnex brand. Formosa supplies carbon fiber treated 

with a special sizing agent to Mitsui Chemicals for 

processing into the UD sheet and tape products. A 40% 

carbon fiber UD tape has a density of 1.27 and a tensile 

modulus of 100 GPa.

While numerous market participants see a mismatch 

between expensive carbon fiber and low-cost PP resin 

when combined into a composite, Mitsui Chemicals 

believes it has found a viable solution in utilizing cost-

competitive carbon fiber sourced from Taiwan that does 

not compromise on quality and employing the resulting 

composite only in locations where structural strength is 

needed through overmolding with less exotic materials. 

For example, the company sees potential for the 

combination of components compression-molded from 

the material inserted into injection tooling for overmolding 

with glass fiber-reinforced PP, providing strength where it 

is required in a car liftgate.

Mitsui Chemicals has also developed filament winding 

technology that employs aluminum cores to fabricate PP 

composite pipes that could be used as cross-car beams and 

integrate various PP subcomponents that would natural 

adhere to the pipe via overmolding.

In fact, the first application is such a pipe component that 

will be used in industrial machinery. This application has 

essentially sold out capacity at Mitsui Chemicals first 

production line in Nagoya, Japan that is scheduled to start 

operating in April 2019 and the company is already 

considering installing a second line.

Japanese automakers are reportedly not overly keen on 

extensively applying carbon fiber-reinforced PP 

composites, reportedly due to issues with flame 

retardance, but Mitsui Chemicals says this is not the case in 

Europe, where there are more low-volume OEMs. The 

company plans to tap this market with the help of design 

house ARRK Corp., which it acquired last year. Interest is 

already evident from European sports car makers 

according to Mitsui Chemicals.

In another carbon fiber-related development in Japan, 

Toyo-Oriental Molding (Saitama Prefecture) has 

developed a technology for fabrication of press-molded, 

deep-draw carbon fiber-PP composites that employ a low 

viscosity urethane emulsion to prevent fiber breakage. 

Deep-draw molding of thermoplastics is normally 

challenging, but this new technology will reportedly allow 

CF-PP composites to compete more favorably with 

thermoset composites.

New source of carbon fiber-
PP composites emerges in Japan

Consumers can exchange 10 empty packs of Maggi noodles 
for one fresh packet at retail shops.

NEW DELHI: Amid mounting concerns over the impact of 
plastic on the environment, Nestlé India, the country's 
largest foods company, has started a returns programme 
for its flagship product Maggi noodles.

Consumers can exchange 10 empty packs of Maggi noodles 
for one fresh packet at retail shops. The programme has 
started at two places in Uttarakhand and could be 
introduced in other states later.

For the pilot project in Dehradun and Mussoorie, Nestlé is 
working with about 250 retailers. The move is among the 
company's various plastic waste management initiatives, a 
NestleNSE -3.16 % India spokesperson said. Maggi, along 

Maggi exchange offer: Return empty plastic packets, get one packet free
with PepsiCo's Lay's chips and Parle's Frooti were named 
in May among the top brands causing plastic pollution as 
consumers were not disposing of empty packs efficiently in 
one of the country's most-visited hill stations in 
Uttarakhand.

The findings were from a joint study by Gati Foundation 
and Uttarakhand Environment Protection & Pollution 
Control Board. "We are hopeful that this will bring about a 
behaviour change in consumers and help create awareness 
for responsibly disposing plastic waste and prevent 
littering," the Nestlé spokesperson said.

The collection of empty packs and responsible disposal will 
be done by the Indian Pollution Control Association. 
Analysts said the cost of giving away the Maggi packs would 
likely be clubbed under the company's promotional 
expenditure.

Founded in 1958, Plastilite Corp. (Omaha, NE) quickly 

expanded from manufacturing products such as picnic 

coolers and minnow buckets for retail markets into 

applications for commercial packaging. The resulting 

products were a natural fit for an emerging mail order food 

industry. Since that time, millions of steaks, hams, turkeys 

and desserts have found their way to consumers in the 

company's sturdy EPS foam molded shipping coolers.

Recently Integritemp, a division of Plastilite, announced the 

introduct ion of  patent-pending ReFoam, an 

environmentally friendly expanded polystyrene (EPS) 

product that is both oxo-biodegradable and recyclable. 

"We've been in R&D mode with ReFoam for the last few 

years, working to create a material that will give our 

customers all the familiar benefits of EPS, but with added 

environmentally friendly end-of-life options," said Jon Ehly, 

President and CEO.  "It really presents the best of both 

worlds. ReFoam has been lab tested to be shelf stable for a 

couple of years in dry storage conditions and remains 

recyclable. At the same time, materials that are disposed of 

Eco-friendly expanded polystyrene 
is oxo-biodegradable and recyclable

in bio-reactive landfills, or escape into nature, will be 

submitted to conditions optimal for promoting the oxo-

biodegradation process."

Available in the first quarter of 2019, the ReFoam cooler 

oxo-biodegrades in sunlight and moisture. The EPS is 

blended with an additive that catalyzes degradation of the 

foam under a variety of conditions.

ReFoam will be able to replace traditional EPS in a number 

of products, such as foam-insulated shipping coolers, 

protective packaging and various retail and consumer 

goods. The arrival of ReFom will be a welcome alternative 

to those customers that have been demanding 

environmentally friendly options that are still affordable. 

While recycling is still encouraged as the preferred method 

of EPS disposal, said the company, ReFoam can also 

uniquely reduce the environmental impact of discarding 

foam when recycling is not locally accessible or practical.
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Pop bottles are one of the most common types of 

plastic waste, so the more ways that we can find of 

recycling them, the better. With that in mind, 

researchers at the National University of Singapore 

(NUS) have developed an inexpensive method of 

converting such bottles into a very useful aerogel.

Led by Assoc. Prof. Hai Minh Duong and Prof. Nhan 

Phan-Thien, the NUS team started with bottles made 

from commonly-used polyethylene terephthalate 

(PET). The PET was rendered down into fibers, which 

were then coated with silica. From there, the 

production process got pretty complex, but it 

basically involved chemically-treating the fibers so 

that they swelled up, and then drying them out.

The resulting lightweight, porous, flexible and durable 

aerogel is the world's first such material to be made 

from PET, and it has many potential applications.

If coated with various methyl-group compounds, for 

instance, it can absorb spilled oil up to seven times 

more effectively than other commercially-available 

World-first aerogel is made 
from plastic bottles, 

and has many potential uses

sorbent materials. It could also be used as thermal or 

acoustic insulation in buildings, or (when coated with 

an amine-group compound) as a filter that captures 

dust particles and carbon dioxide in reusable face 

masks. The researchers are additionally looking into 

surface modifications that would allow the material to 

trap toxic gases such as carbon monoxide.

Perhaps its best use, though, would be as protective 

insulation in firefighters' coats. When the material was 

coated with fire-retardant chemicals, it was able to 

withstand temperatures of up to 620 ºC (1,148 ºF). 

The aerogel weighs only about 10 percent as much as 

protective insulation currently used in such coats, 

though, plus it's softer and more flexible.

NUS has patented the technology, and is now looking 

for industrial partners to help commercialize it. A 

paper on the research was recently published in the 

journal Colloids and Surfaces A.

Source: National University of Singapore
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