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Dr. Marcinko has over 35 years of industrial R&D, research management, and 

academic experience. His interests and expertise are in the areas of polyurethane 

chemistry, bio-polymers, adhesion science, wood composites, polymer 

characterization, solid-state NMR spectroscopy, and polymer structure-property 

relationships. He is an adjunct professor and a developer of industrial short 

courses related to polyurethane and polymer chemistry, adhesion science and 

industrial problem solving. Dr. Marcinko has authored over 50 peer reviewed 

publications, and has 18 patents and 2 patents pending. 
 

Educational Summary: 

Ph.D. - Chemistry, The University of Akron, Akron, OH, 1992 

M.S. - Chemistry, Case Western Reserve University, Cleveland, OH, 1990 

B.S. - Chemistry; B.S. - Biology, King's College, Wilkes-Barre, PA, 1983 
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In Conversation with  

Dr. Joseph Marcinko 
 
 

 

Can you please share more information about your patents? 

Being able to look at a problem from a different perspective is important in any R&D situation. 

Patents are based on an idea or a solution to a problem being non-obvious and thus inventive 

and unique. One of the great things about being a scientist is the enjoyment that comes with 

new discovery and with solving problems. It is even more exciting when the discovery or the 

solution comes when others say, “that will never work.”  I am happy to say that I have 

experienced this enjoyment in my career. I currently have 18 patents granted and two patents 

pending. My first patent was granted in 1990 and it was for a fiber reinforced, polyurethane 

composite belt used in paper machines for the manufacturing of paper. When I finished my BS 

degree, I worked for several years for a company called Beloit Corporation, which made paper 

machines and the components for paper machines. The 1990 patent is for a seamless conveyor 

belt used to form an extended nip for pressing water out of pulp paper. The belts being used in 

paper machines at that time were made of vulcanized rubber. After vulcanization the belts had 

grooves machined into their surface for channeling the water removed from the pulp. The 

problem with these rubber belts was that over time, the rubber would become brittle, and the 

grooves wear and crack. When thinking about this problem I designed a new method of making 

these belts using Kevlar fiber reinforced cast polyurethane. I also designed a new groove 

pattern for the surface. These innovations resulted in a tougher, more wear resistant, and more 

efficient manufacturing process for making this paper machine component. 

 

I have a series of patents for bio-based adhesives and polyurethane foams. This series of patents 

is interesting because it is based on using ground oilseed meals and not the proteins isolated 

from them. Of course, the proteins are contained in the ground meals, but the meal has not been 

processed any further and the proteins have not been isolated and concentrated. It was not 

obvious to others that the raw meals could be used without isolating and concentrating the 

proteins. Non-obviousness is what allows a patent to be granted! 
 

I also have chemical patents for novel polyurethane catalysts, self-releasing polyurethane 

binders and adhesives, and for hydrophobic/lipophobic coatings made by the graft-

polymerization of fluorine oligomers onto polyvinyl alcohol polymer backbones. My most 

recent patents which are pending, are for a novel acrylated glycerol thermoplastic coating and 

for a bio-based coating for use in lignocellulosic composites and for use as a concrete coating. 

 

Like most science, inventing and obtaining patents is usually a collaborative effort. It involves 

sharing your ideas and working with others to solve a problem or to bring a new idea to a 
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positive reality. Most of my patents have co-inventors who have contributed expertise, ideas, 

experimentation, and other intellectual property to the inventions.  

 

Are there any patents available to commercialize? 
Because I have worked for various companies as an employee and in the last 22 years as a 

consultant doing contract R&D, most of my patents are assigned to the companies that I have 

worked for. One of my most recent patents, which is pending, is for a bio-based hydrophobe 

for use in wood composites and for use as a concrete coating. This patent is available for others 

to acquire and commercialize. I also have several other adhesive and coating technologies 

available for commercialization, which are not patented but the formulations are maintained as 

trade secrets. Several companies are testing these technologies currently with the intent to 

acquire these technologies. 

 

One of your key areas of specialization is polyurethane adhesives. What are 

the latest technology trends in PU adhesives? 

Adhesion science is a fascinating field because it relies on the overlap of chemistry, physics, 

and engineering in designing and implementing successful adhesion technology. Polyurethanes 

are great materials for developing adhesives because of the great variety of raw materials that 

can be combined to formulate a polyurethane adhesive. I design polyurethanes from a 

Structure/Property/Performance perspective. The variety of raw materials is growing because 

of the growth of bio-based polyols and to a lesser extent bio-based isocyanate.  These bio-based 

materials result in different structure/ property/ performance attributes as compared to 

traditional petroleum based raw materials. As such, the challenge is defining the performance 

attributes of these new bio-based materials for use in polyurethane adhesives.  

 

Another PU adhesive and sealant area that is enjoying market growth results from the use of 

polysiloxane polyols for specialty adhesive and sealant applications. The polysiloxane polyols 

allow the formulator to maintain high elasticity at low temperatures. Polyurethanes made with 

these polysiloxane polyols have excellent oxidative stability and electrical insulating 

properties. 

 

In your 35+ years professional journey, what kind of challenges have you 

experienced in terms of your profession? 

All living things evolve and change with time. Companies are living entities which also evolve 

and change with time. As industrial companies evolved in the way they viewed and conducted 

R&D through the 1990’s and 2000’s many scientists and technologists were forced to make 

changes in how they worked. Industrial R&D shrunk in many companies and technical 

offerings and customer services changed. This created challenges for the scientists and 

technologists working on new product developments within these companies, but it also created 

opportunities for these companies to work differently. It also spawned opportunities for a 

company like mine to offer and provide focused and efficient research and product 

development to these companies. I started my company, Polymer Synergies, in the year 2000 
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because I recognized these changes and saw an opportunity in conducting and providing R&D 

differently. Polymer Synergies helps companies get the targeted R&D they need while limiting 

their commitment for people and equipment. 

 

Another challenge I have observed over the years is the explosion of information, patents and 

new materials and chemistries based on biological and sustainable feedstocks. Keeping up to 

date with the latest technologies requires a large amount of time to study and absorb these 

technologies, and if applicable and interesting, requires time to experiment with these 

technologies. Balancing innovation, experimentation, and the increased speed to market for 

new product developments requires a focused team and good leadership within organizations 

to manage this wonderful explosion of ideas and materials. The companies that manage 

innovation well, whether from within the organization or with help from external sources 

evolve and thrive.  

 

Can you comment on the developments happening in the bio-based adhesives 

markets and technologies? 
The offerings of bio-based materials for use in polyurethanes in general and polyurethane 

adhesives specifically is expanding exponentially. This can easily be observed by mapping the 

patent literature. Polyurethane polyols, isocyanates, catalysts, and surfactants based on bio-

based materials are all available, either commercially, in pilot scale or in research laboratories. 

These new chemistries are evolving from proteins, cellulosics, lignins, seed-oils, 

carbohydrates, algai and fungi biological sources.  In addition, new synthetic routes to making 

polyurethane polymers, which do not involve the use of traditional isocyanate/polyol reactions 

are evolving. These new synthetic pathways include the reactions of cyclic carbonates and 

diamines to create polyurethane polymers. The drive toward more sustainable raw materials 

and the growth of the use of adhesives in industrial, medical and consumer applications brings 

challenges and opportunities for chemists. Recognizing how to utilize these new chemistries in 

traditional and new adhesive applications requires an understanding of how chemical structure 

and material properties can provide unique performance opportunities in ever expanding 

applications. 

 

You have expertise in wood composites, what are the currents trends and 

innovations in wood composites? 

Wood composites and wood composite adhesion is indeed an area of R&D that fascinates me. 

Wood is a remarkable material. It is a composite on the molecular level, it is a composite on 

the microscopic level based on its cellular morphology, and it is a composite on the 

macroscopic level based on growth patterns and wood fiber orientations. Wood is also a 

“smart” polymeric material. That is, a growing tree can change its material properties based on 

specific physical or environmental changes the tree experiences while it is growing. All of this 

combined with the variety of tree species and the natural variability within species makes for a 

fascinating and challenging area of adhesion and substrate R&D.  
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Cross Laminated Timber (CLT) construction is growing rapidly. CLT is a multi-layer timber 

product which is bonded together by high performance adhesives. CLT is a significantly lighter 

replacement for concrete while having the same or greater strength as compared to reinforced 

concrete. In addition, it is a material that has higher flexibility and can undergo greater 

deformation before breaking as compared to concrete. Its rapid growth as a building material 

is due in part, to architects, builders and sustainability advocates praising its aesthetic, 

economic, and environmental attributes. CLT is a carbon negative building product and the 

raw materials are obtained from sustainably managed forests. 

 

Another fascinating area of wood research involves cellulose nano-fibrils, coming from the 

cellulose of wood. Also referred to as nanocellulose this material is transparent and 

thixothropic. Nanocellulose is finding use in a variety of polymeric composite materials, in 

adhesives, in coatings, in consumer goods and in medical applications. Nanocellulose is further 

expanding the use of this wonderful material resource we call wood. 

 

As you offer contract R &D service, can you please share more information 

about your business and contract R & D service? 
Polymer Synergies is a unique provider of consulting services, technical training, and 

contract research and development services specializing in: 

• Bio-Based Adhesives and Bio-Based Composites 

• Adhesion Science and Adhesive Product Development 

• Biopolymer Research & Development from Renewable Resources 

• Polyurethane Chemistry and Polyurethane Product Development 

• Polymer Characterization and Experimental Design and Analysis 

 

We provide focused, accelerated, cost effective product design, product development and 

commercialization solutions to companies in the United States and internationally. Our mission 

is to help companies, large and small, acquire the research, product development, and 

intellectual property they need to grow and compete in their respective industries. Our ability 

to focus R&D efforts and our flexible working arrangements help our customers achieve new 

product and process developments, on time and cost effectively. 

 

Can you please share some successful outcomes from Polymer Synergies? 
One recent success was the development of a protein-hybrid adhesive for use as a binder 

adhesive for wood composites and other applications like polyurethane re-bonding, foundry 

core binding and other applications. A protein-hybrid technology for polyurethane foams was 

also developed and patented. These technologies were developed by studying the behavior of 

proteins from oil seed meals like soy, castor, and rapeseed meals in the presence of other 

reactive and non-reactive polymeric materials. The interactions were studied by a variety of 

spectroscopic and thermal analytical methods which allowed Polymer Synergies to understand 

the chemistry from a fundamental structure/property perspective. These technologies were 

acquired by the French company called Evertree.  
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I have worked on many problems related to the cure kinetics of different types of adhesives. 

This work usually involves working with clients to understand the nature of the problem they 

are having. The techniques I use are usually a combination of various spectroscopic and thermal 

analytical methods, which allow me to characterize the extent of cure and the physical 

properties of the adhesive. In one specific engagement I was able to help a medium size 

company achieve a 90 % drop in the number of defective electronic parts they were producing. 

 

Another recent success is the development of a bio-based hydrophobic coating for use on 

concrete surfaces and for use in wood composite applications to replace petroleum waxes used 

as hydrophobes.  

 

I have also been involved in the evaluation of new, novel technologies, like DuPont Industrial 

BioScience’s Nuvolve ® enzymatically engineered polysaccharide polymers. This work 

investigated the performance enhancing attributes Nuvolve ® polymers provide when 

combined with aqueous latex and vinyl acetate-based adhesives. 

 

How is your interaction with KnowHow Webinars project managed by 

TechnoBiz? 
Teaching has always been a passion of mine. I started off as a secondary school teacher before 

becoming an industrial and academic scientist. I have been associated with TechnoBiz for 

almost ten years, teaching at their polyurethane exhibitions and conferences. As webinars were 

becoming a trendy way of sharing information, TechnoBiz expanded their knowledge-based 

offerings and encouraged me to compartmentalize my teachings into short, webinar formats 

that can be offered globally to an extended audience. TechnoBiz promotes, manages, and hosts 

the webinars. They have a broad offering of subject matter for a wide variety of audiences. My 

webinars cover all aspects of polyurethane chemistry, adhesion science, polymer 

characterization and wood composite adhesive development and processing. My association 

with TechnoBiz has increased Polymer Synergies visibility and offered me a way of pursuing 

my passion for teaching. 
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KnowHow Webinars  
by Dr. Joseph Marcinko 
 
 

 

How Polyol Selection Affects PU Performance 
Polyols are the largest volume raw material used in polyurethanes. Cost and Performance are 

the two biggest factors for determining the best polyol for a specific polyurethane application. 

The polyol’s reactivity, based on the position of the OH groups, the ester or ether chemistry, 

the linearity, and the aromatic vs. aliphatic chemistry all play a part in defining PU properties 

and performance for a particular polyurethane application. This webinar is designed to provide 

the polyurethane formulator with a fundamental understanding of how these factors should be 

considered when formulating polyurethanes from a Structure/Property perspective. The 

webinar content includes: # Discussions of molecular architecture # Polyol types and their 

molecular structure: Polyether polyols, Polyester Polyols, Specialty polyols # Advantages and 

Disadvantages of polyol types # Morphology and molecular motion # Hydrogen bonding 

within polyurethanes # Discussion of specific polyurethane examples and the measurement of 

their physical properties 

 

Moisture Cured, One Component, Reactive Polyurethane Adhesives 
Moisture cured, one component, reactive polyurethane (PU) adhesives are formulated using an 

isocyanate and amorphous and crystalline polyols of varying composition which are reacted to 

form a polyurethane prepolymers. These prepolymers can be liquid or they can be solid at room 

temperature. If they are solid at room temperature, they are considered reactive hot melt 

adhesives. All reactive PU adhesives contain residual isocyanate functionality that is reactive 

with moisture that comes from the atmosphere and/or the surface to be bonded. Reactive PU 

adhesives contain catalysts to promote the moisture cure and also contain other additives to 

control rheology, open time and strength of the resulting polyurethane polymer. The choice of 

polyols, based on performance requirements is an important factor in formulating any 

polyurethane system. Designing reactive, one component adhesives is no different. 

Understanding how isocyanate and polyol structure affect reactivity and the physical properties 

of the formulated adhesive is an important aspect of formulation, which this webinar is intended 

to provide. The presentation includes: An introduction to adhesive considerations, Comparison 

of PUR adhesive systems, the chemistry of isocyanates and polyols, Formulating from a 

Structure / Property perspective, Summary of important concepts. 

 

Understanding the Viscoelasticity of Polyurethanes 

Viscoelasticity is a term used to describe materials that exhibit both viscous flow and elastic 

spring back when a force is applied to them. Viscous flow is a time dependent phenomenon, 

and an elastic response is instantaneous after a stress has been removed from a material. 

Viscoelastic materials exhibit both of these properties. The rigid and flexible domains of 
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polyurethanes contribute to their viscoelastic behavior. This webinar is designed to give a 

fundamental understanding of viscoelasticity as it is related to polyurethane morphology and 

the isocyanate and polyol building blocks which make up polyurethane polymers. 

 

Understanding Polyurethane Catalysts and How They Work 

A catalyst is a compound used to affect the rate of a reaction from reactants to final product. 

Catalysts lower the activation energy required to achieve an excited molecular state, which 

allows the reaction to proceed more easily and with less energy. The primary job of the catalyst 

or combination of catalysts in a polyurethane reaction is to control the reaction profile. 

Polyurethane (PU) catalysts can be generally divided into two types, gelling catalysts and 

blowing catalysts. Gelling catalysts promote the reaction of the isocyanates with hydroxyl 

groups, and blowing catalysts are used in polyurethane foam systems and are more selective to 

catalyzing the reaction of the isocyanate with water to produce foam. This webinar is intended 

to give a fundamental overview of how PU catalysts work. 

 

Understanding the Use of Surfactants in Polyurethane Formulations 
Polyurethane surfactants are utilized across a broad range of polyurethane applications 

including footwear, mattresses foams, automotive interiors, and foam insulation used in 

refrigerators and construction. The function of a surfactant can be to enhance chemical 

compatibility of isocyanates and polyols, improve cell nucleation and stabilization and to 

prevent coalescence. Surfactants work by preserving the thermodynamically unstable state of 

a foam while it is rising by affecting surface forces until the polyurethane polymerizes far 

enough to maintain the cell structure. This webinar is intended to give a fundamental overview 

of how polyurethane surfactants work. 

 

Wood Adhesion: Isocyanate and Polyurethane Adhesives 
Wood and other lignocellulosic composites are growing in use and the adhesives used in these 

composites plays a major part in how these composites perform in terms of mechanical and 

wet exposure properties. The largest wood composites markets are for panel products like 

Oriented Strand Board (OSB), Plywood, Particleboard (PB) and Medium and High-Density 

fiberboards (MDF and HDF). Another growing area that requires high performance adhesives 

is Cross Laminated Timber (CLT) which is a large-scale, prefabricated, solid engineered wood 

panel used in building construction. This webinar will discuss the complex nature of wood 

adhesion and explore the use of isocyanate and polyurethane adhesives as high performance 

adhesives for wood composites. The mechanism of how isocyanate and polyurethane adhesives 

work will be discussed along with important factors to consider when using these adhesives to 

make wood and lignocellulosic composites. The presentation topics include: An introduction 

to adhesive considerations, The unique nature of wood as a bonding surface, The chemistry of 

isocyanates and polyurethanes, Mechanism of isocyanate and polyurethane adhesion, 

Summary of important concepts, Questions and discussions. 
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Structure/Property Relationships in Polyurethanes 

There is no polyurethane monomer leading to polyurethane polymers. This is in contrast to a 

polymer like polyethylene which is derived from the polymerization of ethylene monomer and 

results in a homopolymer of linear or branched structure. Polyurethane polymers result from 

the addition reactions of isocyanate molecules of different types reacting with active hydrogen 

functional molecules or polymers that result in phase separated, block copolymers. The size, 

the shape and the intermolecular interactions of the isocyanates and the polyols used to make 

polyurethanes affects how phase separated segments will order themselves and how they will 

move in relation to each other, which will dictate the physical properties of that polyurethane 

polymer. This webinar is designed to provide an overview of how the selection of isocyanate 

structure and reactivity, combined with the proper selection of polyols, allows the polyurethane 

formulator to design and tailor the physical properties of polyurethanes for specific 

applications. 

 

Isocyanates and How They are Made 

Isocyanates are a family of relatively low molecular weight, reactive chemicals used in the 

making of polyurethanes. They are primarily derived from amine molecules which are 

phosgenated to convert the amine into an isocyanate group. Other non-phosgene methods of 

making isocyanates are an area of active research. This webinar will discuss the raw materials 

and chemical process used to make the most common isocyanates used in polyurethanes. 

 

Polyurethane Adhesives, Sealants and Binders 
Polyurethane (PU) adhesives, sealants and binders are used in a variety of structural and non-

structural applications. The wide use of PU adhesives, sealants and binders results from the 

multitude of formulating options available which allow polyurethanes to be tailored to have 

specific performance for specific applications. Understanding the difference between 

adhesives, sealants and binders is one aspect of this webinar. In addition, understanding how 

isocyanate and polyol structure affect reactivity and the physical properties of the formulated 

PU adhesives, sealants and binders is an important aspect of formulation, which this webinar 

is intended to provide. 

 

Thermal Analysis of Polymers 
This webinar is designed to help the polymer scientist characterize polymeric materials using 

a variety of Thermal Analytical (TA) techniques like Differential Scanning Calorimetry (DSC), 

Thermal Mechanical Analysis (TMA) Thermogravimetric Analysis (TGA, and Dynamic 

Mechanical Analysis (DMA). Discussions about important experimental considerations for 

each technique will be presented. In addition, discussions about choosing the correct technique 

to solve a specific product development or processing problem will be presented via specific 

TA examples. We will also discuss thermal transitions for amorphous and crystalline polymers 

and how thermal history influence interpretation of TA data. The presentation agenda is as 

below: # Thermal Analysis Instrumentation # Experimental Considerations # Thinking Beyond 

Standard Analysis # Industrial Problem-Solving Case Studies 
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Differential Scanning Calorimetry (DSC): Applications & Relationships in 

Polymer Processing 
This Knowhow Webinar is designed to help the polymer scientist understand how Differential 

Scanning Calorimetry (DSC) can be used to characterize polymeric materials from a 

formulation, processing and problem-solving perspective. discussions about important 

experimental considerations will be presented. in addition, discussions about DSC kinetics, the 

nature of transitions observed by DSC, and the influence of thermal history will be discussed. 

the presentation contents include: fundamentals of DSC instrumentation, experimental 

considerations, kinetic studies using DSC, industrial problem-solving case studies etc. 

 

Dynamic Mechanical Analysis (DMA): Applications & Relationships in 

Polymer Processing 
This KnowHow Webinar is designed to help the polymer scientist understand how Dynamic 

Mechanical Analysis (DMA) can be a powerful tool for characterizing polymeric materials and 

polymer composites from a physical property and problem-solving perspective. Discussions 

about important experimental considerations will be presented. In addition, discussions about 

viscoelasticity, the nature of transitions observed by DMA, and the influence of thermal history 

will be discussed. The presentation contents include: Fundamentals of DMA Instrumentation, 

Experimental Considerations, Understanding Viscoelasticity, Industrial Problem-Solving Case 

Studies 

 

Solid State Nuclear Magnetic Resonance Spectroscopy (SSNMR): 

Applications & Relationships in Polymer Processing 

This KnowHow Webinar is designed to introduce the industrial scientist to the spectroscopic 

technique of Solid-State NMR (SSNMR) and how it can be applied to polymer and material 

characterization and product development. Experimental considerations will be discussed 

along with how structural and molecular dynamic information obtained by SSNMR can be 

used to develop Structure/Property relationships. The presentation contents include: Basic 

Concepts of NMR and SSNMR, Experimental Considerations, Molecular Dynamics and 

Morphology, Case Studies of SSNMR used in Problem Solving and Product Development. 
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Webinar Schedule – May 2021 

(Rubber, Latex & Tyres) 
 

Date Time Webinar Title 

06 May 2021 14:00hrs Germany FORUM 2021: All about Rubber Compounding 

13 May 2021 10:00hr India Rubber Compounding for meeting required Properties, 

Processing and Price 

13 May 2021 11:30hrs India Selection of Rubbers for meeting Heat, Ozone and Oil 

Resistance 

13 May 2021 13:00hrs India Polar vs Non-Polar, Saturated vs Unsaturated Concept in 

case of Different Rubbers 

13 May 2021 14:30hrs India Approaches of using Alternate Carbon Black in case of 

shortage of a Particular Grade 

13 May 2021 16:00hrs India Carbon Black and Silica Compounding for Cost 

Optimization 

14 May 2021 10:00hr India Silica and Silane Technology- Overview 

14 May 2021 11:30hrs India Rubber Processing Additives in Rubber Compounding 

14 May 2021 13:00hrs India Rubber Accelerators in Rubber Compounding 

14 May 2021 14:30hrs India Retarder and Scorch Inhibitor in Rubber Compounding 

14 May 2021 16:00hrs India NR and SBR Compounding 

14 May 2021 16:00hrs Germany Q & A with Expert: Tyre Extrusion Troubleshooting 

20 May 2021 10:00hr India Passenger Car Tyre Tread Compounding for Normal 

Application 

20 May 2021 11:30hrs India Passenger Car Tyre Tread Compounding for High Mileage 

20 May 2021 13:00hrs India Passenger Car Tyre Tread Compounding for Meeting Magic 

Triangle 

20 May 2021 14:30hrs India Tyre Sidewall Compounding 

20 May 2021 16:00hrs India Truck Bus Radial Tyre Steel Belt Skim Compounding 

21 May 2021 10:00hr India Truck Bus Radial Tyre Tread Compounding 

21 May 2021 11:30hrs India Tyre Bead Compounding 

21 May 2021 13:00hrs India Application of Resins in Tyre Compounding 

21 May 2021 14:30hrs India Application of High-Performance Resins in Tyre 

Compounding 

21 May 2021 16:00hrs India Application of High-Performance Clays in Tyre 

Compounding 

21 May 2021 17:30hrs India Q&A with Expert: Rubber Compounding Troubleshooting 

 

 

 

 

 

 



 
 

 
May 2021 

P
ag

e1
4

 

WWW.KNOWHOW-WEBINARS.COM 

 

Webinar Schedule – May 2021 

(Polyurethanes, Foams & Adhesives) 
 

Date Time Webinar Title 

06 May 2021 10.00 am Germany Polyester Polyols for Rigid Polyurethane Foams 

13 May 2021 10.00 am Germany Polyurethane Thermal Insulation 

20 May 2021 10.00 am Germany How Polyol Selection Affects PU Performance 

23 May 2021 8.30 am UAE Polyisocyanurate (PIR) Chemistry and Technology 

23 May 2021 11.00 am UAE Rigid Polyurethanes Chemistry and Technologies 

23 May 2021 1.30 pm UAE Rigid Polyurethanes with Improved Fire Resistance 

23 May 2021 4.00 pm UAE How Polyol Selection Affects PU Performance 

24 May 2021 8.30 am UAE Processing High Resilient Flexible PU Foams 

24 May 2021 11.00 am UAE Troubleshooting Problems with Flexible PU Foams 

Manufacturing 

24 May 2021 1.30 pm UAE Polyurethane Thermal Insulation 

24 May 2021 4.00 pm UAE Polyester Polyols for Rigid Polyurethane Foams 

25 May 2021 8.00 am USA ET Understanding the Viscoelasticity of Polyurethanes 

25 May 2021 8.30 am UAE Fire Safety Regulations and the Role of Flexible PU 

Foams 

25 May 2021 11.00 am UAE Structure/Property Relationships in Polyurethanes 

25 May 2021 1.30 pm UAE Isocyanates and How They are Made 

25 May 2021 4.00 pm UAE Polyurethane Adhesives, Sealants and Binders 

26 May 2021 8.30 am UAE Moisture Cured, One Component, Reactive Polyurethane 

Adhesives 

26 May 2021 11.00 am UAE Wood Adhesion: Isocyanate and Polyurethane Adhesives 

26 May 2021 1.30 pm UAE Novel Applications of Polyurethanes 

28 May 2021 3.00 pm Germany Q & A Session 1 : Polyurethane Elastomers - Structure / 

Property / Performance 
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Webinar Schedule – May 2021 

(Plastics & Composites) 
 

Date Time Webinar Title 

10 May 2021 08:30-18:00 Thailand Plastics Injection Molding (กระบวนการฉีดพลาสตกิ) 
(MasterClass) 

12 May 2021 08:30-18:00 Thailand Polymer Materials & Applied Science (วสัดุศาสตรข์อง
โพลเิมอรแ์ละการประยุกตใ์ชง้าน) (MasterClass) 

13 May 2021 08:30-18:00 Thailand PET Stretch Blow Molding Technology (เทคโนโลยกีาร
เป่าขึน้รูปบรรจุภณัฑจ์าก PET) (MasterClass) 

14 May 2021 08:30-18:00 Thailand Reducing Plastic Product Manufacturing Costs (การลดต้
นุทนการผลติชิ้นงานพลาสตกิ) (MasterClass) 
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Polyurethane Chemistry

Online Short Training Course
for Professional Skill Development

10-11 June 2021, Germany (2pm-5pm)
Speaker: Dr. Joseph Marcinko

There is no polyurethane monomer leading to polyurethane polymers. This is in contrast to a polymer like
polyethylene which is derived from the polymerization of ethylene monomer and results in a homopolymer
of linear or branched structure. Polyurethane polymers result from the addition reactions of isocyanate
molecules of different types reacting with active hydrogen functional molecules or polymers that result
in phase separated, block copolymers. The size, the shape and the intermolecular interactions of the
isocyanates and the polyols used to make polyurethanes affects how phase separated segments will order
themselves and how they will move in relation to each other, which will dictate the physical properties
of that polyurethane polymer. This course is designed to provide an overview of how the selection of
isocyanate structure and reactivity, combined with the proper selection of polyols, allows the polyurethane
formulator to design and tailor the physical properties of polyurethanes for specific applications.

Why you should not miss this Training Course: This training will discuss why it is important to consider
molecular structure when designing and developing polyurethane polymers for specific applications and
how physical properties can be tailored by the correct molecular design. Consideration of how isocyanate
symmetry affects reactivity, rigid domain ordering and hydrogen bonding within the polyurethane will be
discussed. In addition, the types of polyols available and how these polyols affect the molecular architecture
of the polyurethane will be discussed.

Dr. Marcinko has over 35 years of industrial R&D, research
management, and academic experience. His interests and
expertise are in the areas of polyurethane chemistry, bio-polymers,
adhesion science, wood composites, polymer characterization,
solid-state NMR spectroscopy, and polymer structure-property
relationships. He is an adjunct professor and a developer of
industrial short courses related to polyurethane and polymer
chemistry, adhesion science and industrial problem solving.
Dr. Marcinko has authored over 50 peer reviewed publications,
and has 17 patents and 2 patents pending.

Dr. Joseph Marcinko
Principal Scientist and President of Polymer Synergies LLC

www.knowhow-webinars.com
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Registration
Fee

KHW Member: 
Non-Member: 
Group (5 Pax): 

Remarks: Registration fee includes forum documents and participation certificate.

Registration Fee will be processed through PAYPAL platform. Thailand Tax (VAT) -7%

will be charged with above fees. Credit card processing fee applies.

500 US$
750 US$

1500 US$

Online Short Training Course
for Professional Skill Development

Registration Form: https://webinars.technobiz.org/event-form-16628/ 

Contact Address:
KnowHow Webinars c/o TechnoBiz Communications Co., Ltd.
2521/27, Lardprao Road, Khlongchaokhunsingha, Wangthonglong, Bangkok 10310 Thailand
Tel: +66-89-489 0525 WhatsApp: +66-89-489 0525 Email: peram.technobiz@gmail.com
Website: www.knowhow-webinars.com

Program Agenda

Discussions of molecular architecture
     - Linear vs Branched structures and the impact on molecular entanglements

Isocyanate types, their molecular structure and how they are made
     - Aromatic vs Aliphatic isocyanates
     - Symmetry of the isocyanate molecule

Polyol types and their molecular structure
     - Polyether polyols
     - Polyester Polyols
     - Specialty polyols

Polyurethane Catalysts

Rigid and Flexible domain phase separation

How processing affects molecular structure

Morphology and molecular motion

Hydrogen bonding within polyurethanes

Discussion of specific polyurethane examples and the measurement
of theirphysical properties
     - Polyurethane elastomers
     - Polyurethane adhesives
     - Flexible foams
     - Rigid foams
     - Thermal analysis of polyurethanes
     - Other characterization techniques for polyurethanes




