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Let’s get started morning everyone. Thanks for coming. Let me introduce myself. I’m Volgina Tatiana. I’m associate professor of the Institute of Natural Recourses. Today I want to tell about polylactic acid, it is widely used bio-polymer.
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I’ll start off by bringing you modern data of Polylactic acid synthesis. Then I’ll go on to talk you through properties of this unusual bio-polymer and highlight what I see as the main of them. And finally I’ll go on to put the situation into some kind of perspective of its application in different arias of industry.
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One of the main cause declines of environment is big quantity of synthetic materials are produced from oil. Because they require more than a thousand years to break down, it means that they do not decompose in natural surroundings and will affect the environment. However creation and using of bio-polymer materials can solved this problem without hard efforts. 
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For example PLA – Polylactic acid. It is a biodegradable, biocompatible and aliphatic polyether plastic of a new generation. Which are derived generally from renewable raw materials like starch corn, potato, tapioca, cellulose, soy protein by a microbial fermentation.
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But the new and perspective direction is a development of chemical methods of synthesis PLA from lactic acid. But, lactic acid cannot be directly polymerized to a useful product due to water, the presence of which degrades the forming polymer chain to the point that only very low molecular weights are observed. 
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For producing of high molecular weight PLA uses dilactate ester is formed from two lactic acid molecules. During ring-opening polymerization uses most commonly a stannous octoate catalyst. This mechanism does not generate additional water, and hence, a wide range of molecular weights is accessible.
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PLA has been used mainly in food packaging, such as salad containers, cups, candy wraps, bottles, and bowl. Packing is made from PLA it’s safe for consumers and hold extreme hot or cold temperatures without producing styrene, which causes a cancer. It is also microwaveable as it has no heavy metal.
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Fibers PLA use for made textiles such as curtains, towels, pillow stuffing and for flexible film applications such as shopping bags or mulch films. Fibers from PLA are biodegradable and highly functional because they are bacterioatic, ﬂame-retardant, and weathering resistance. They are viewed as an alternative material to reduce greenhouse gas emissions also.
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One of the most promising environmental applications of PLA involves the use lowmolecular types of PLA as the solid substrate in microbial redox processes in water and wastewater treatment such as denitriﬁcation processes.
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PLA has been successfully applied in medicine. Fractures are stabilized with the aid of screws, nails or plates made from Polylactic acid. The human organism metabolizes these implants precisely when they have fulfilled their purpose, making it unnecessary for implants to be surgically removed.
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In other applications, PLA may require some modifications and improvements due to its unique performance profile. After it has been compounded to improve its impact strength and heat stability, it may be used for engineering plastic applications, such as the cases for computers, mobile phones, and radios.
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The main advantage of PLA with different molecular weights and materials are made from PLA are a smaller time of degradation then another artificial polymers in environment conditions. For example packing from PLA can lose over 40 % of the weight in less than month. 
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The degradation is mainly influenced by day light, air, temperature, water and microorganisms. The chemical properties and structure of materials are changed during the process of ensile degradation. And then by mineralization of polymer dioxide carbon and methane are emitted under aerobic and anaerobic conditions correspondently. As result low-molecular organic and inorganic substances are produced.
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So Polylactic acid is one of the most demanding among biopolymer which can be produced not only from renewable raw materials. It has wide range of applications starting from packaging to biomedical fields. Also it is a fully biodegradable polymer therefore bio-products from PLA are a good and safe alternative for human and environment than synthetics materials. 

	


________________________________________________
№ 1. Let’s get started afternoon everyone. Thanks for coming. Let me introduce myself. I’m Volgina Tatiana; I’m associate professor of the Institute of Natural Recourses. Today I want tell about how we can saved us and our planet.
№ 2. First of all I called causes of global warming and then ways of solving this problem. And at the end of my report I will be glad to answer your questions.
№ 3. This is the reality that is happening. The intensity of the melting ice of Greenland has doubled in the past decade. The amount of Category 4 and 5 hurricanes have doubled in the past 30 years.
№ 4. At least 279 species of animals are responding to the global warming phenomenon and are trying to migrate. This is the result of global warming and if this trend continues, by the summer of the year 2050, the artic Ocean will not have any ice glaciers left. The sea level will be risen by 20 feet. Many islands would be submerged under the sea as result, and millions of species of animals will be at risk of extinction.
№ 5. The global warming crisis is an issue that has long been talked about. Academics all over the world have point the problem to the amount of carbon dioxide emitted by the capitalist lifestyle, which has led to higher global temperatures. 
№ 6. We have little time left that we can spur a seed of changes, which is in the next 5 years. Meanwhile, the global population has expanded to 1 billion people in only 13-14 years. It is expected that by the year 2050, the world’s population will reach up to 9.1 billion people, give or take about 2 billion people, depending on the birth and death rates.
№ 7. Consequently, the major problem that has arisen from the global population explosion is the amount of garbage disposed which has ultimately been because of the increase in consumption. 
№ 8. Garbage that is difficult to degrade, especially such as plastic, which need 450 years to decompose or foam, which require more than a thousand years to break down, mean that they do not decompose in natural surroundings, which will affect the environment.   
№ 9. So how do we solve global warming? Before there may have just been efforts to lessen the amount of non-degradable garbage and now we have really alternatives for consumption that is safe for the environment. A new solution to this problem is Bio-products that come from nature and go back to nature. They are packaging materials for the health and the environment, produced from non-wood fiber, which means no trees needed to be cut down and therefore no deforestation to make the products. They are packaging materials safe for consumers and are all bio-degradable. 
№ 10. With a simple manufacturing process that is environmentally-friendly and uses for example sugar cane or corn starch. In this case the hygiene, non-contamination of toxins, and non-emission of waste in the production process is guaranteed. Before being packaged, the product must pass through ultraviolet light to kill germs for the utmost safety. All the leftover pulp fiber from the production process can be reprocessed to produce new Bio products. The water used in all the manufacturing processes will be treated, so they can be re-used to water plants, which is why the product is internationally accepted. 
№ 11. Since the materials used are naturally made from renewable resources, the product is safe for consumers and hold temperatures from -40 °C to 250 °C. The product can be frozen and can hold boiling water at 100 °C or boiling oil at 150 °C without leaking. It is also microwaveable as it has no heavy metal. In extreme hot or cold temperatures, Bio products will not produce Styrene, which causes cancer, unlike foam and plastic.
№ 12. Bio answers the need for usage in a variety of different shapes and size in over 70 types of products, such as plates, bowls, cups, and boxes with lids. The molds can be customized in any shape according to the customer requirement.
№ 13. More importantly, these materials are bio-degradable by landfill within 35 days. 
So bio-products are a good and safe alternative for human and environment than synthetics materials.  
Poster 1

Let’s get started afternoon everyone. Thanks for coming. Let me introduce myself. I’m Volgina Tatiana; I’m associate professor of the Institute of Natural Recourses. The object of the presentation is widely used polymer named polylactic acid (PLA). Today, I’ll start off by bringing you up-to-date on sphere of synthesize PLA.

Poster 2
Now industry produces big quantity polymer materials from oil. But this materials cause injury to environment. Because synthetic polymers are not considered biodegradable, because, except when they are exposed to UV from sunlight, they take several centuries until they are efficiently degraded.
Poster 3
Biopolymers can solve this problem without hard efforts. For example, poly (lactic acid) is derived from renewable resources, such as corn starch (in the United States), tapioca products (roots, chips or starch mostly in Asia) or sugarcanes (in the rest of world). 
Poster 4
PLA – a biocompatible thermoplastic aliphatic polyester. It can biodegrade under certain conditions, such as the presence of oxygen. of bacteria.  Materials made from PLA can lose over 40 % of the weight in less than three months.
Poster 5
PLA – biopolymer which made from lactic acid and lactic acid is made from fermentable sugars and sugars are made from CO2 with photosynthesis. Bacterial fermentation is used to produce lactic acid from corn starch or cane sugar. However, lactic acid cannot be directly polymerized to a useful product, because each polymerization reaction generates one molecule of water, the presence of which degrades the forming polymer chain to the point that only very low molecular weights are observed. 
Poster 6

Instead, two lactic acid molecules undergo a single esterfication and then catalytically cyclized to make a cyclic dilactate ester. Although dimerization also generates water, it can be separated prior to polymerization due to a significant drop in polarity. PLA of high molecular weight is produced from the dilactate ester by ring-opening polymerization using most commonly a stannous octoate catalyst, but for laboratory demonstrations tin(II) chloride is often employed. This mechanism does not generate additional water, and hence, a wide range of molecular weights is accessible.

Poster 7
PLA can exist: as racemic mixture and as individual forms. Polymerization of a racemic mixture of L- and D-lactides usually leads to the synthesis of poly-DL-lactide which is amorphous. Use of stereospecific catalysts can lead to heterotactic PLA which has been found to show crystallinity. The degree of crystallinity, and hence many important properties, is largely controlled by the ratio of D to L enantiomers used, and to a lesser extent on the type of catalyst used.

Today I want tell about destruction processes of compostable plastic or another words biopolymer the polylactic acid.

Poster 8. Compostable plastics are a new generation of plastics which are derived generally from renewable raw materials like starch corn, potato, tapioca, cellulose, soy protein, lactic acid etc., are not toxic in production and decompose back into carbon dioxide, water and biomass when composted.  Some compostable plastics, for example such as PLA, may not be derived from renewable materials, but instead derived made from petroleum or made by bacteria through a process of microbial fermentation.
Poster 9. Bioplastics can take different length of times to totally compost, based on the material and are meant to be composted in a commercial composting facility, where higher composting temperatures can be reached and is between 90-180 days. Most existing international standards require biodegradation of 60 % within 180 days along with certain other criteria for polymer to be called compostable.

Poster 10. According to American Society for Testing & Materials compostable plastic is plastic which is “capable of undergoing biological decomposition in a compost site as part of an available program, such that the plastic is not visually distinguishable and breaks down to carbon dioxide, water, inorganic compounds, and biomass, at a rate consistent with known compostable materials and leaves no toxic residue”.
Poster 11. What about PLA that under environment conditions the chemical structure of it is changed and its physical properties are declined by degradation. 
Poster 12. The degradation of polymer is mainly influenced by day light, air, temperature, water and microorganisms. Biodegradation is a complex process where the specific properties and chemical structure of PLA or polymer materials made from PLA are changed during the process of ensile degradation. And then by mineralization of polymer dioxide carbon and methane are emitted under aerobic and anaerobic conditions correspondently. As result low-molecular organic and inorganic substances safe of humans and environment are produced.

Poster 13. The rate of biodegration for different biopolymers is dependent upon the composition and thickness of the material as well as composting conditions. Commercial composting facilities grind the materials, turn over the piles and reach high temperatures, thus reducing the amount of time it takes to compost and, is thus, the recommended method for composting these products. Home composting rates are slower and can vary, depending on how frequently the pile is turned over, the moisture and material content and the temperature.

. 
The application of PLA in different markets

Poster 15
Let’s get started afternoon everyone. Thanks for coming. Let me introduce myself. I’m Volgina Tatiana; I’m associate professor of the Institute of Natural Recourses. The object of the presentation is widely used polymer named polylactic acid (PLA). Today, I’ll start off by bringing you up-to-date on sphere of application of PLA.

Poster 16
Compared with most other biodegradable plastics and/or bio-based plastics, PLA is by far the most important and promising one. The leading position of PLA is demonstrated by the current scale of the PLA industry, the number of pilot projects announced or under construction, the numerous products and applications of PLA in biodegradable and/or bio-based polymer markets.

Polylactide (PLA) has wide range of applications starting from packaging to biomedical fields. The typical applications of PLA are shown in poster 16. 

Poster 17
PLA is a thermoplastic polyester which can be spun to form fibers, stretched to form rigid films, extruded into sheets for thermoformed packaging, and injected into molds. 
Poster 18
It has been used mainly in food packaging (e.g., salad containers, cups, candy wraps, bottles), textiles (e.g., curtains, towels, apparels), nonwovens (e.g., wet-wipes, pillow stuffing), injection-molded parts (e.g., mugs, toys), etc. For flexible film applications such as shopping bags or mulch films. 

Poster 19
PLA ﬁbers are not only biodegradable but also highly nctional due to their intrinsic properties such as bacterioatic, ﬂame-retardant, and weathering resistance. Many ﬁber manufacturers, in collaboration with their customers, have been developing market applications for PLA ﬁbers. Government efforts will drive further market acceptance, because PLA is viewed as an alternative material to reduce greenhouse gas emissions. 
Poster 20

One of the most promising environmental applications of PLA and other BDPs involves the use of these solid substrates in microbial redox processes in water and wastewater treatment such as denitriﬁcation processes. The nitrogen removal efﬁciency of the PLA-based denitriﬁcation process is as high as that of the PHA-based systemprovided that lowmolecular types of PLA are used as the substrate.
Poster 21
Medical scientists appreciate the reabsorption of bioplastics. PLA has been successfully applied in medicine over the past few decades, especially in orthopedic applications. 
Poster 22

Fractures are stabilised with the aid of screws, nails or plates made from polylactic acid. The human organism metabolises these implants precisely when they have fulfilled their purpose, making it unnecessary for implants to be surgically removed. Degradable sutures and substance depots have also been in successful use for a long time.

Poster 23
In other applications, PLA may require some modifications and improvements due to its unique performance profile. After it has been compounded to improve its impact strength and heat stability, it may be used for engineering plastic applications, such as the cases for computers, mobile phones, and radios. 

PLA’s Future

PLA is still a very new plastic. Its range of applications is rapidly growing and developing as processors look towards using this bioplastic in areas traditionally dominated by petroleum based resins.  In addition to the additives presented here, much work is being devoted to addressing the issues of the low heat distortion temperature of PLA and increasing the rate of crystallization of PLA from the melt.  There are also trends towards making blends of PLA with starch and other degradable bioplastics for completely biodegradable articles.  On the other end of the spectrum, manufacturers are looking to blend PLA with thermoplastics such as polycarbonate or PMMA for making durable goods with an increased biobased content.  With the current push towards sustainability coupled with steadily increasing global PLA production capacity the applications and innovations around PLA will undoubtedly grow in the coming years.  

http://www.polymersource.com/biopolymer.php Biopolymers are polymers that are generated from renewable natural sources, are often biodegradable. They can be produced by biological systems (micro-organisms, plants and animals), or chemically synthesized from biological starting materials (e.g. corn, sugars, starch etc.).

Polylactide (PLA)- a nature derived polymer is one of the most demanding among biopolymers. It has wide range of applications starting from packaging to biomedical fields. Polymer Source possesses a patent on biomedical application of PLA and published number of research papers. Although not produced from renewable raw materials, polycaprolactone (PCL) is a fully biodegradable polymer. Polymer Source offer a wide range of PLA and PCL based products including homopolymers, block polymers, amphiphilic, functional and random polymers.

Natural polymers, biopolymers, and synthetic polymers

based on annually renewable resources are the basis for the

twenty-first-century portfolio of sustainable, eco-efficient

plastics [1]. These biosourced materials will gradually replace

the currently existing family of oil-based polymers as

they become cost- and performance-wise competitive. Polylactide

or poly(lactic acid) (PLA) is the front runner in the

emerging bioplastics market with the best availability and the

most attractive cost structure. The production of the aliphatic

polyester from lactic acid, a naturally occurring acid and bulk

produced food additive, is relatively straightforward. PLA is

a thermoplastic material with rigidity and clarity similar to

polystyrene (PS) or poly(ethylene terephthalate) (PET). End

uses of PLA are in rigid packaging, flexible film packaging,

cold drink cups, cutlery, apparel and staple fiber, bottles,

injection molded products, extrusion coating, and so on [2].

PLA is bio-based, resorbable, and biodegradable under

industrial composting conditions [1, 3, 4].

PLA can be produced by condensation polymerization

directly from its basic building block lactic acid, which is

derived by fermentation of sugars from carbohydrate sources

such as corn, sugarcane, or tapioca, as will be discussed later

in this chapter. Most commercial routes, however, utilize the

more efficient conversion of lactide—the cyclic dimer of

lactic acid—to PLA via ring-opening polymerization (ROP)

catalyzed by a Sn(II)-based catalyst rather than polycondensation

[2–6]. Both polymerization concepts rely on highly

concentrated polymer-grade lactic acid of excellent quality

for the production of high molecular weight polymers in high

yield [2–4, 7].

So, I’ll start off by bringing you up-to-date on sphere of synthesize PLA.

Then I’ll go on to talk you through properties of this unusual polymer and highlight what I see as the main of them.

And finally I’ll go on to put the situation into some kind of perspective of its application in different arias of industry. 
№ 1

Let’s get started afternoon everyone. Thanks for coming. Let me introduce myself. I’m Volgina Tatiana; I’m associate professor of the Institute of Natural Recourses. The whole of my research are biopolymer produced by chemical reactions.

The object of the presentation is widely used polymer named polylactic acid (PLA).

So, I’ll start off by bringing you up-to-date on sphere of synthesize PLA.

Then I’ll go on to talk you through properties of this unusual polymer and highlight what I see as the main of them.

And finally I’ll go on to put the situation into some kind of perspective of its application in different arias of industry. 
	Active
	Passive 

	Degradation is a change of the chemical structure of polylactic acid (PLA) and decline of its physical properties by environment conditions.

Only some factors influence degradation of biopolymer. Mains of them are the day light, the air, temperature, water and another. And the important process is the microbiological degradation.

The biodegradation is a complex destruction process of the PLA or polymer materials made from PLA by microorganisms which is accompanied by substances formation with rather simple chemical configuration.

The ensile degradation of polylactic acid accurse to the changes its specific properties by the changes of chemical structure. The full degradation accurse to formation of dioxide carbon and methane by mineralization of polymer in aerobic and anaerobic conditions correspondently.  

As a result we have low-molecular organic and inorganic substances safe for humans and environment.      
	Under environment conditions the chemical structure of polylactic acid (PLA) is changed and its physical properties are declined by degradation.

The degradation of polymer is mainly influenced by day light, air, temperature, water and another. The microbiological degradation is conserved to be the most important process. 

Biodegradation is a complex process where the PLA or polymer materials made from PLA are destructed by microorganisms. It is accompanied by substances formation with rather simple chemical configuration.

The specific properties and chemical structure of PLA are changed during the process of ensile degradation. By mineralization of polymer dioxide carbon and methane are emitted under aerobic and anaerobic conditions correspondently.

Low-molecular organic and inorganic substances safe of humans and environment are produced as result.


