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Welcome from Organizing Committee 
 

²9[/ha9 ¢h aƻ5Ŝ{ǘ нлмпΣ ²9[/ha9 ¢h thw¢hwh¿Η 

Dear participants and accompanying guests, welcome to MoDeSt 2014, welcome to 

Slovenia!  

MoDeSt 2014 is the eight of the consecutive conferences organized every second year and 

dedicated to modification, degradation and stabilization of polymers, and to other polymer 

related topics.  

Without biopolymers there would be no life, as we know it, and without synthetic polymers 

there would be no standard of living, as we know it. This is why topics addressed at MoDeSt 

Conferences are instrumental for the mankind and world economy, now and in time to come.  

Therefore, I am proposing to utilize the friendly environment of this conference to initiate 

discussions for establishing a joint EU program and/or platform within HORIZON 2020, 

dedicated to strategically important questions related to sustainability, functionality and 

durability of bio-, and synthetic-polymers. 

Enjoy the scientific program, enjoy meeting friends and colleagues, and last but not least, 

enjoy tƻǊǘƻǊƻȌΗ   

Welcome! 

Igor EmriΟ 

MoDeSt 2014 local organizing committee 
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Message from the President of MoDeSt Society 
 

Dear Participants and Friends!  

As the President of the MoDeSt Society, I would like to personally welcome you all to the 
8th biennial MoDeSt Conference held in the lovely town of Portoroz.   

 

This Conference, follows on the successes of earlier MoDeSt meetings: Prague (2012), 
Athens (2010), Liege (2008), San Sebastian (2006), Lyon (2004), Budapest (2002) and Palermo 
(2000), and offers a great opportunity and a unique platform for networking and for learning 
about the latest advances and developments in the field, and to encourage open and 
unscripted discussions on all aspects of Polymer Modification, Degradation, Stabilisation and 
related areas in an informal friendly atmosphere.   

The MoDeSt Society, which coordinates and organises scientific activities in this field across 
Europe, offers also an opportunity for young scientists to actively participate in these 
conferences by presenting their Doctoral research findings and follow up discussions. To this 
end, the Society has awarded, for this 8th Conference, a number of competitive bursaries to 
doctoral students to enable them to attend and to present their work. There is also a poster 
competition with prizes awarded to the best posters presented by doctoral students.  

The 8th MoDeSt Conference has a well-structured scientific programme with a large number 
of presentations dealing with the latest scientific advances and developments given by experts 
in the field; including a wide range of areas related to modification, degradation and 
stabilisation of polymers and related areas including fire retardancy, polymers and the 
environment, bio-related polymers, polymer blends and composites, polymer coatings and 
optoelectronic materials. The Programme provides therefor ample opportunities for all 
participants to discuss, exchange and to sharing their ideas, and to identify and highlight 
emerging and future areas of research, as well as, initiating Europe-wide research 
collaborations.  

Finally, and on behalf of the Board of the MoDeSt Society, I would like to express my sincere 
gratitude to the local organising committee for all the hard work that they have put in to make 
this meeting a great success, and to thank all the participants and wish you all a very fruitful 
scientific week and to have an enjoyable time in Portoroz. 

 

Sahar Al-Malaika 

President of the MoDeSt Society 
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General information 
Name: The 8th International Conference on Modification Stabilization and Degradation of 

Polymers 

Organized by: 

¶ Center for Experimental Mechanics - Faculty of Mechanical Engineering, University 
of Ljubljana, Pot za Brdom 104, Ljubljana 1000, Slovenia 

¶ Institute for Sustainable Innovative Technologies - Pot za Brdom 104, Ljubljana 
1000, Slovenia 

¶ Slovenian Society of Rheology ς Cesta na Brdo 85, 1000 Ljubljana, Slovenia 

Under umbrella of MoDeSt society. 

MoDeSt Society 

The MoDeSt Society was founded in 1999. The objective of the society is to promote 
scientific understanding and technical innovation in the modification, degradation and 
stabilization of polymers, however without excluding all other aspects of polymer science and 
technology. It dynamically consists of a valuable forum for world wide community of polymer 
engineers and scientists, stimulating common projects and justifying state-of-the-art 
knowledge. 

http://www.modestsociety.org/  

MoDeSt conference scope 

The conference aim is to provide a forum for polymer scientists and engineers to present 
and share the state-of-the-art knowledge on polymer modification, degradation and 
stabilization and related areas. 

Conference topics 

  Polymer degradation and stabilization (including fire retardancy and art 
conservation) 

   

  Polymers and environment (recycling, reuse, biodegradation, bio-based 
polymers) 

   

  Polymer modification, blends, composites and nanostructured polymers 

   

  Polymers for innovative technical and medical applications (including polymer 
coatings and optoelectronic materials) 

   

  Degradation and protection of wood products 

 

Venue 

The 8th MoDeSt conference will take place in Grand Hotel Bernardin & Congress center 
.ŜǊƴŀǊŘƛƴΣ tƻǊǘƻǊƻȌ ŦǊƻƳ !ǳƎǳǎǘ 31 to September 4, 2014. 

http://www.modestsociety.org/
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Sponsors 

Chemass d.o.o., Merilni sistemi, Slovenia 

Anton Paar, GmbH, Slovenian representative 

TECOS - Slovenian Tool and Die Development Centre, Slovenia 

Oral presentations 

¶ Each presentation has 20 min time slot (15 min presentation + 5 min discussion), 

Plenary lecture ς 40 min, Keynote lecture ς 30 min; 

¶ presentations should be loaded one day in advance to the computer available for this 

and checked (videos, animations, content, etc.). For presentations to be held on 

Monday files might be uploaded during registration on Sunday (15:00 - 18:00) or on 

Monday morning (8:00 - 9:00); 

¶ presentations should be compatible with Microsoft Office 2007. 

Posters 

¶ format of the poster is B1 size: 707 × 1000 mm; 

¶ posters will be available for review during 1 and 2 of September; 

¶ posters should be collected during registration on Sunday (15:00 - 18:00) or on 

Monday morning (8:00 - 9:00). Presenter should put the poster on the stand with the 

corresponding number (received via mail).  

Social events 

During the conference following social events are planned: 

Event Day Time Action 

Welcome reception Sunday, 31.08 
19.00 ς 
21.00 

Welcome cocktail and buffe for all arrived 
participants 

Opening ceremony Monday, 1.09 
9.00 ς 
9.20 

Welcome words from President of MoDeSt society 
prof. Sahar Al-Malaika and Head of Organizing 
Committee prof. Igor Emri 

General Assembly of 
the MoDeSt society 
members 

Tuesday, 2.09 
17.40 ς 
19.00 

Meeting of the MoDeSt society members and Board 

Gala dinner Tuesday, 2.09 
20.00 ς 
22.00 

Gala dinner, accompanied  with entertainment 
program 

Announcement of poster contest winners 

Excursion 
Wednesday, 
3.09 

15.00 ς 
19.00 

Organized excursion to Postojna Cave 

Closing ceremony 
Thursday, 
4.09 

13.00 ς 
14.30 

Closing lunch 
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Program 
 

 

15.00-18.00

19.00-21.00

8.00 - 9.00

9.00 - 9.20

10.00 - 10.10

10.10 - 10.20

10.20 - 10.30

10.30 - 10.40

10.40 - 10.50

11.10 - 11.20

11.20 - 11.30

11.30 - 11.40

11.40 - 11.50

11.50 - 12.00

12.00 - 12.10

12.10 - 12.20

12.20 - 12.30

12.30 - 13.50 Lunch

31. Emmanuel Richaud
Understanding of carbonyls products formation 

during polydicyclopentadiene oxidation based on 

kinetic approach

33. Erik Duemichen
Investigation of the influence of metal oxide 

particles on the thermal degradation mechanism 

of polyamide 66 and polybutylene terephthalate

6. Beata Kaczmarek
The influence of UV-irradiation on mechanical 

properties of chitosan cross-linked by tannic acid

29. Cristian-Dragos Varganici
On the thermal stabilityof Poly(vinil 

alcohol) and cellulose based cryogels
14. Jingbo Wang

Melamine/phenol derivatives: synthesis and 

potential application as antioxidants in 

polypropylene

30. Dan Rosu

Accelerated photoaging of dyed 

textiles

нуΦ ±ƛͫǘƻǊ wƻƭƭƻƴπDŀǊǊƛŘƻ

Characterization of thermally, thermo- 

and photo-oxidatively degraded LDPE

10.50 - 11.10 Coffee break

Technical break

Chair: Andrzej Dworak Chair: Sahar Al-Malaika

3. Ewa Kicko-Walczak
Flame retardants nanocomposites - synergy effect o f 

combining conventional antypirenes with nanofillers on the 

level o f flammability o f thermoset resins

56. Hajme Ohtani
On-line UV irradiation pyrolysis-GC/MS system for 

rapid evaluation of photo, thermal and oxidative 

degradation of polymeric materials
5. Hanna Maria

Effect of nanoclay in natural rubber -nitrile rubber 

blends and its effect on morphological and 

physicomechanical properties

Chair: Sahar Al-Malaika

9.20 - 10.00
PL1: Crispulo Gallegos

Protein-based bioplastics: an overview

1st of September, Monday 

Registartion

Opening ceremony

31st of August, Sunday

Registration

Welcome reception

M
o
n
d
a
y,

 M
o
rn

in
g
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14.20 - 14.30

14.30 - 14.40

14.40 - 14.50

14.50 - 15.00

15.00 - 15.10

15.10 - 15.20

15.20 - 15.30

16.10 - 16.20

16.20 - 16.30

16.30 - 16.40

16.40 - 16.50

16.50 - 17.00

17.00 - 17.10

17.10 - 17.20

17.20 - 17.30

17.30 - 17.40

17.40 - 17.50

1st of September, Monday

68. Kahina Iggui
Biodegradation of PHBV nanobiocomposites films: 

effect of the clays

40. Agnieszka Bereska

Synthesis and application of 

organophosphorus flame retardants

69. Henrik Petersen
Development of environmental ly friendly 

plasticized PVC by means of nanotechnology

41. Renaud Dupretz

Fire retardancy of a new 

polypropylene-grafted starch

Coffee break

+

Poster session

Chair: Gabriela Botelho

65. Serena Coiai
Functionalized poly(butylene succinate) by 

nitroxide radical coupling

37. Ulrike Braun
Sulphur containing additives for polystyrene: 

influencing the decomposition behaviour in the 

condensed phase

66. Irena Vukovic-Kwiatkowska
Packaging materials of new generation 

based on PLA modified with polyacrylates

38. Anil Naik
Melamine integrated metal phosphates in 

the flame retardancy of polyamide-66

67. Morgan Deroine
Accelerated ageing and lifetime prediction of 

poly(3-hydroxybutyrate-co-3-hydroxyvalerate) 

immersed in distilled water

39. Koen Adema
Depth-resolved characterization of chemical 

composition and light absorption in a weathered 

polyester-urethane clearcoat

35. Jihane Sahyoun
Synthesis of fire retarded PA66-PA6 copolymers by 

association of sol-gel chemistry and reactive 

extrusion

64. Boris Eyheraguibel
Impact of environmental  condi tions on 

Oxobiodegradable polymers decomposi tion

36. Manfred Bohn
Kinetic modelling of stabilizer consumption and 

molar mass degradation in NC-based materials

Coffee break

+

Poster session

Chair: Maria Mucha

63. Mario Stein

Degradation of organic radioactive waste and 

impact of released gas on repository safety

Chair: Mathew Celina

KL1: Alberto D'Amore

Instability of polymer glasses

Technical break

Chair: Baltus Bonse Chair: Pieter Gijsman

62. Stephane Bruzaud
Polyhydroxyalkanoates-based blends: an efficient 

way to modulate functional properies of materials

34. Julie Courtat
Chemical modification of spherical fillers by 

phosphorous to improve the flame retardancy of 

polypropylene

M
o
n
d
a
y,

 A
ft

e
rn

o
o
n

13.50 - 14.20

15.30 - 16.10

17.50 - 19.00
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9.30 - 9.40

9.40 - 9.50

9.50 - 10.00

10.00 - 10.10

10.10 - 10.20

10.20 - 10.30

10.30 - 10.40

10.40 - 10.50

10.50 - 11.00

11.00 - 11.40

11.40 - 11.50

11.50 - 12.00

12.00 - 12.10

12.10 - 12.20

12.20 - 12.30

12.30 - 12.40

12.40 - 12.50

12.50 - 13.00

13.00 - 13.10

13.10 - 13.20

Chair: Andreja Kutnar

9.00 - 9.30

KL2: Philip Evans

Wood photostabilization and protection: divergent pathways and future 

prospects

Technical break

75. Lone Ross Gobakken

Deterioration of wood by mould and 

blue stain fungi

74. Holger Militz

Reactive resins for wood modification

44. Hesam Makki

A multi-scale simulation approach to study the 

weathering of polyester-urethane coatings

T
u
e

s
d
a
y 

m
o
rn

in
g

2nd of September, Tuesday

Chair: Philip Evans Chair: Jan Pilar

76. Andreja Kutnar
End of l ife scenarios and environmental 

impacts of wood products

42. Mathew Celina

Oxygen diffusion through polymer at 

elevated temperature

43. Tetiana Salivon

Thermo-oxidative degradation of XPE 

and PVC used in electrical insulation

13.20 - 14.40

тнΦ !ƭƻƧȊ !ƴȌƭƻǾŀǊ
Fast preparation of nanocrystall ine 

cellulose by microwave-assisted hydrolysis

47. Katalin Bocz

Oriented polymer fibres for improving the flame 

retardant efficiency of intumescent additive 

systems

49. Aleksandra Sut

Synergy in flame retardant polymers: sol id-

s tate NMR identi fying the chemstry behind 

i t

73. Stamatina Vouyiouka

Mechanical  recycl ing of poly(butelene 

succinate) trhough the remelting-

restabi l ization technique

48. Qing Lin
Investigation of thermal stability and flammability 

of PMMA composites by combination of APP with 

ZrO2, sepiolite or MMT

онΦ 9ƴƛƪǃ CǀƭŘŜǎ
The effect of the characteristics of HDPE powder on 

the processing stability of the polymer and the 

properties of the product

Coffee break + Poster session

Chair:  Andreja Kutnar Chair:  Rongjie Yang

туΦ aŀǊƪƻ tŜǘǊƛő
Wood coatings made of l iquefied wood and 

some other l ignocellulosic materials

45. Emilie Courvoisier

Kinetic analysis of the thermal 

degradation of peek

70. Beata Szolnoki

Synthesis and characterization of 

epoxy resins derived from d-glucose

46. Xavier Colin

A general kinetic model for the 

photothermal oxidation of polypropylene

71. Marta-Malgorzata Targosz
Aerosols emmitted in post-crash fires from 

structural composite materials

Lunch
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14.40 - 15.10

15.10 - 15.20

15.20 - 15.30

15.30 - 15.40

15.40 - 15.50

15.50 - 16.00

16.00 - 16.10

16.10 - 16.20

16.20 - 16.30

16.30 - 16.40

16.40 - 16.50

16.50 - 17.00

19.00 - 20.00

T
u
e

s
d
a
y 

a
ft

e
rn

o
o
n

Chair: Jean-Luc Gardette

KL3: Pieter Gijsman

The (unexpected) role of water in the thermo-and photo-oxidative 

degradation of polyamide

7. Ewa Wierzbicka
The ro le of block thermoplastic rubber of dtyrene-isoprene-

styrene type functionalized by a boron compound as 

compatibilizer to  polystyrene/polypropylene blends

50. Nadka Dintcheva

Thermally stable polymer-layered silicate 

nanocomposites through intercalation of novel 

organo-modifier

10. Irati Barandiaran
Generation of nanocomposites based on block 

copolymer and Fe2O3 nanoparticles modified by 

grafting to method with PMMA-b-PLC copolymer

53. Ghania Ounoughene
Fate of Halloysite nanotubes (HNTs) when 

incinerating PA6/HNTs composites

11. Demet Kaya
Effect of PH on volumephase transition for 

(acrylamide-co-acrylic acid) composite hydrogel by 

using fluorescence technique

27. Pavel Oblak
Processability and mechanical properties 

of extensively recycled HDPE

2nd of September, Tuesday

Technical break

Chair: Mathew Celina Chair: Alberto D'Amore

8. Jan Pilar
Heterogeneity of accelerated photooxidation in 

commodity polymers stabilized by HAS: ESRI, IR and 

microhardness study

51. Amandine Viretto

PCFC-FTIR coupling: A new tool to 

study the combustion
9. Laida Cano

Nanostructured and toughened thermosetting 

systems modified with PEO-b-PPO-b-PEO triblock 

copolymer

52. Lata Soccalingame
Influence of artificial UV weathering on the 

reprocessing of wood flour reinforced 

polypropylene

17.40 - 19.00

20.00 - 22.00 Gala dinner

General assembly for MoDeSt society members

17.00 - 17.40

Coffee break

+

Poster session



The 8th International Conference on Modification, Degradation and Stabilization of Polymers 

12 
 

 

10.40 - 10.50

10.50 - 11.00

11.00 - 11.10

11.10 - 11.20

11.20 - 11.30

11.30 - 11.40

11.40 - 11.50

11.50 - 12.00

12.00 - 12.10

12.10 - 12.20

12.20 - 13.40

13.40 - 13.50

13.50 - 14.00

14.00 - 14.10

14.10 - 14.20

14.20 - 14.40

9.40 - 10.10
KL4: Andrzej Dworak

Thermoresponsive polymer surfaces for cell sheet culture and harvesting

10.10 - 10.40

W
e

d
n
e

s
d
a
y,

 A
ft

e
rn

o
o
n

3rd of September, Wednesday

Chair: Igor Emri

9.00 - 9.40
t[нΥ aŀǘƛƧŀ {ǘǊƭƛő

Lifetime prediction of materials of historic value

18. Manuel Oliveira
Synthesis of functional block copolymers 

by controled radical polymerization

16. Jiaohong Zhao

Investigation of thermo-oxidative 

aging behavior of NBR in oils

85. Anthony Chapel
Luminiscent composite phosphors/polymer: impact 

of red phosphor (Y3BO6:Eu
3+

) on EVA properties and 

photoageing

81. Annegret Jentsch
Influence of typical stabilizers on the aging 

behavior of EVA foils for PV applications during 

artificial UV-weathering

Chair:  Jean-Luc Gardette

Coffee break

84. Boris Gorelik

Photo-stabilization of higly filled 

thermoset composites

82. Agnes Rivaton

Is there any possible conjugated 

polymer for efficient solar cells?
83. Isabel Fraga: Unravelling the 

photodegradation mechanisms of a low bandgap 

polymer by combinig experimental and modeling 

approaches

79. James Lewicki:Smart silicone composites. The 

syntheis, characterization and application of well-defined 

hierarchical PDM S/inorganic composites with novel 

physical properties

80. Regina Jeziorska

Polyolefines with antimicrobial 

activity

Chair: Francesco La-Mantia Chair: Crispulo Gallegos

12. Magdalena Perchacz

Organic/inorganic hybrid materials 

based on epoxy matrix
13. Octavie Okamba Diogo

Correlation between macromolecular and 

mechanical properties changes during polyamide-

11 oxydation

17. Rui Yang

Investigation of natural aging behavior 

of PP/CaCO3 composites

15.00 - 19.00 Excursion

Lunch
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9.30 - 9.40

9.40 - 9.50

9.50 - 10.00

10.00 - 10.10

10.10 - 10.20

10.20 - 10.30

10.30 - 10.40

11.10 - 11.20

11.20 - 11.30

11.30 - 11.40

11.40 - 11.50

11.50 - 12.00

12.00 - 12.10

12.10 - 12.20

12.20 - 12.30

10.40 - 11.10

Chair: Xavier Colin

/ƘŀƛǊΥ !ƭƻƧȊ !ƴȌƭƻǾŀǊ

26. Mogon Patel

Accelerated thermal ageing and mechanical  

s tress-stra in responses of foamed 

polys i loxanes

54. Alexis Colin
Thermo-oxidation of an acrylic-silicone coating: 

degradation mechanism related to material 

properties evolution

Chair: James Lewicki

T
h
u
rs

d
a
y 

a
ft

e
rn

o
o
n

9.00 - 9.30
KL5: Sandrine Therias

Latest Advances in the Photodegradation of Nanocomposites

Technical break

4th of September, Thursday

Chair: Manfred Wagner

21. Bartlomej Bereska
Novel self-lubricating epoxy composites comprising 

hyperbranched cross-linking agents

55. Laurent Chazeau

Rupture properties of gamma i rradiated 

EPDMs with di fferent chemical  

composi tions

20. Ievgeniia Topolniak
Influence of zeolite particles loading on the 

morphology and photostability of ethylene vynil 

alcohol copolymer (evoh) nanocomposite

13.00 - 14.30

58. Baltus Bonse
Organic and inorganic pigments in polypropylene: 

mechanical and flame retardant properties

22. Mirela Zaltariov
Nanostructures self-assembled through non-

covalent bonding of metal complexes with ligands 

containing siloxane or silane fragments

23. Béla Pukánszky

Interactions, structure and properties 

in ionomer/lignosulfonate blends

24. Sergii Ponyrko

Epoxy-silica nanocomposite by 

nanoaqueous sol-gel process
61. Florian Cavodeau

Influence of the mechanical properties of fillers on 

the breakdown of barrier layer in EVA/ATH 

composites

60. Bettina Dittrich
Graphene - promising nanofiller and adjuvant for 

flame retarded polymer composites

12.30 - 13.00

Lunch

+

Closing ceremony

25. Roberto Benavides
Electron beam Irradiation of PVC 

formulations added with transfer agents

Coffee break

57. Camille Rouillon

Pigmented polypropylene photo-

ageing: an AFM study

19. Hesham Moustafa: Study the effect of maleic 

anhydrite as compatibilizing agent on filler-rubber 

interaction, rheological, mechanical and swelling 

properties of NR/clay platelet NC

Chair: Regina Jeziorska
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Legend:       

       

   - social events   

      
   - lunches   

      
   - coffee breaks   

      
   - technical breaks   

       

   - Plenary lecture   
       

   - Keynote lecture   
       

   - Polymer modification, blends, composites and 
nanostructured polymers 

  

   
   

   - Polymer degradation and stabilization (including 
fire retardancy and art conservation) 

  
   
   
   - Polymers for innovative technical and medical 

applications (including polymer coatings and 
optoelectronic materials) 

  

   
       

   - Degradation and protection of wood products   

   
   - Polymers and environment (recycling, reuse, 

biodegradation, bio-based polymers) 
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List of oral presentations 
 

Page # Presentor Title Country 

INVITED LECTURES 

34 KL6 Emo  Chiellini 

BIODEGRADABLE POLYMERIC 
MATERIALS AND PLASTICS FROM 
RENEWABLE SOURCES & FOSSIL FUEL 
FEEDSTOCK: PROS & CONS 

Italy 

29 KL1 Alberto  D'Amore INSTABILITY OF POLYMER GLASSES Italy 

32 KL4 Andrzej  Dworak 
THERMORESPONSIVE POLYMER 
SURFACES FOR CELL SHEET CULTURE 
AND HARVESTING 

Poland 

30 KL2 Philip  Evans 
WOOD PHOTOSTABILIZATION & 
PROTECTION: DIVERGENT EVOLUTION 
& FUTURE PROSPECTS 

Canada 

27 PL1 Crispulo  Gallegos 
PROTEIN-BASED BIOPLASTICS: AN 
OVERVIEW 

Germany 

31 KL3 Pieter  Gijsman 

THE UNEXPECTED IMPORTANCE OF 
HUMIDITY ON THE THERMO- AND 
PHOTO-OXIDATIVE DEGRADATION OF 
POLYAMIDES 

Netherlands 

28 PL2 Matija  {ǘǊƭƛő 
LIFETIME PREDICTION OF MATERIALS 
OF HISTORIC VALUE 

United 
Kingdom 

33 KL5 
Sandrine  
 

Thérias 
LATEST ADVANCES IN THE 
PHOTODEGRADATION OF 
NANOCOMPOSITES 

France 

POLYMER MODIFICATION, BLENDS, COMPOSITES AND NANOSTRUCTURED POLYMERS 

42 10 Irati  Barandiaran 

GENERATION OF NANOCOMPOSITES 
BASED ON BLOCK COPOLYMER AND 
FE2O3 NANOPARTICLES MODIFIED BY 
GRAFTING TO METHOD WITH PMMA-
B-PCL COPOLYMER 

Spain 

56 25 Roberto  Benavides 
ELECTRON BEAM IRRADIATION OF PVC 
FORMULATIONS ADDED WITH 
TRANSFER AGENTS  

Mexico 

52 21 Bartolomiej  Bereska 

NOVEL SELF-LUBRICATING EPOXY 
COPOSITES COMPRISING 
HYPERBRANCHED CROSS-LINKING 
AGENTS 

Poland 

41 9 Laida  Cano 

NANOSTRUCTURED AND TOUGHENED 
THERMOSETTING SYSTEMS MODIFIED 
WITH PEO-B-PPO-B-PEO TRIBLOCK 
COPOLYMER 

Spain 
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Page # Presentor Title Country 

38 6 Beata  Kaczmarek 

THE INFLUENCE OF UV-IRRADIATION 
ON MECHANICAL PROPERTIES OF 
CHITOSAN CROSS-LINKED BY TANNIC 
ACID 

 

43 11 Demet Kaya 

EFFECT OF PH ON VOLUME PHASE 
TRANSITION FOR (ACRYLAMIDE-CO-
ACRYLIC ACID) COMPOSITE HYDROGEL 
USING BY FLUORESCENCE TECHNIQUE 

Turkey 

35 3 Ewa  
Kicko-
Walczak 

FLAME RETARDANTS 
NANOCOMPOSITES-SYNERGY EFFECT 
OF COMBINING  CONVENTIONAL 
ANTYPIRENES WITH NANOFILLERS ON 
THE LEVEL OF FLAMMABILITY OF 
THERMOSET RESINS 

Poland 

37 5 Hanna  Maria  

EFFECT  OF NANOCLAY IN NATURAL 
RUBBER -NITRILE RUBBER BLENDS AND 
ITS EFFECT ON MORPHOLOGICAL, AND 
PHYSICOMECHANICAL PROPERTIES  

India 

50 19 Hesham  Moustafa 

STUDY THE EFFECT OF MALEIC 
ANHYDRIDE AS COMPATABILIZING 
AGENT ON FILLER-RUBBER 
INTERACTION, RHEOLOGICAL, 
MECHANICAL AND SWELLING 
PROPERTIES OF NR/CLAY PLATELET 
NANOCOMPOSITES 

Egypt 

45 13 Octavie  
Okamba 
Diogo 

CORRELATION BETWEEN 
MACROMOLECULAR AND 
MECHANICAL PROPERTIES CHANGES 
DURING POLYAMIDE 11 OXIDATION 

France 

49 18 Manuel  Oliveira  
SYNTHESIS OF FUNCTIONAL BLOCK 
COPOLYMERS BY CONTROLED RADICAL 
POLYMERIZATION 

Portugal 

44 12 Magdalena  Perchacz 
ORGANIC/INORGANIC HYBRID 
MATERIALS BASED ON EPOXY MATRIX 

Czech 
Republic 

40 8 Jan  tƛƭŀǌ 

HETEROGENEITY OF ACCELERATED 
PHOTOOXIDATION IN COMMODITY 
POLYMERS STABILIZED BY HAS: ESRI, 
IR, AND MICROHARDNESS STUDY. 

Czech 
Republic 

55 24 Sergii  Ponyrko 
EPOXY-SILICA NANOCOMPOSITE BY 
NONAQUEOUS SOL-GEL PROCESS 

Czech 
Republic 

54 23 Béla  Pukánszky 
INTERACTIONS, STRUCTURE AND 
PROPERTIES IN 
IONOMER/LIGNOSULFONATE BLENDS 

Hungary 

36 4 Intan  Tawakkal 
DEVELOPMENT OF POLY(LACTIC ACID) 
COMPOSITES REINFORCED WITH 
NATURAL FIBRES 

Australia 

51 20 Ievgeniia  Topolniak 
INFLUENCE OF ZEOLITE PARTICLES 
LOADING ON THE MORPHOLOGY AND 
PHOTOSTABILITY OF ETHYLENE VINYL 

France 
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Page # Presentor Title Country 

ALCOHOL COPOLYMER (EVOH) 
NANOCOMPOSITE 

46 15 Jingbo  Wang 

MELAMINE/PHENOL DERIVATIVES: 
SYNTHESIS AND POTENTIAL 
APPLICATION AS ANTIOXIDANTS IN 
POLYPROPYLENE 

Austria 

39 7 Ewa  Wierzbicka 

THE ROLE OF BLOCK THERMOPLASTIC 
RUBBER OF STYRENE-ISOPRENE-
STYRENE TYPE FUNCTIONALIZED BY A 
BORON COMPOUND AS 
COMPATIBILIZER TO 
POLYSTYRENE/POLYPROPYLENE 
BLENDS 

Poland 

48 17 Rui  Yang  
INVESTIGATION OF NATURAL AGING 
BEHAVIOR OF PP/CACO3 
COMPOSITES[1] 

China 

53 22 Mirela  Zaltariov 

NANOSTRUCTURES SELF-ASSEMBLED 
THROUGH NON-COVALENT BONDING 
OF METAL COMPLEXES WITH LIGANDS 
CONTAINING SILOXANE OR SILANE 
FRAGMENTS    

Romania 

47 16 Jiaohong  Zhao 
INVESTIGATION OF THERMO-
OXIDATIVE AGING BEHAVIOR OF NBR 
IN OILS 

China 

POLYMER DEGRADATION AND STABILIZATION (INCLUDING FIRE RETARDANCY AND ART 
CONSERVATION) 

70 39 Koen  Adema 

DEPTH-RESOLVED CHARACTERISATION 
OF CHEMICAL COMPOSITION AND 
LIGHT ABSORPTION IN A WEATHERED 
POLYESTER-URETHANE CLEARCOAT 

Netherlands 

71 40 Agnieszka  Bereska 
SYNTHESIS AND APPLICATION OF 
ORGANOPHOSPHORUS FLAME 
RETARDANTS 

Poland 

78 47 Katalin  Bocz 

ORIENTED POLYMER FIBRES FOR 
IMPROVING THE FLAME RETARDANT 
EFFICIENCY OF INTUMESCENT 
ADDITIVE SYSTEMS 

Hungary 

67 36 Manfred  Bohn 

KINETIC MODELLING OF STABILIZER 
CONSUMPTION AND MOLAR MASS 
DEGRADATION IN NC-BASED 
MATERIALS  

Germany 

89 58 Baltus  Bonse 
ORGANIC AND INORGANIC PIGMENTS 
IN POLYPROPYLENE: MECHANICAL AND 
FLAME RETARDANT PROPERTIES 

Brazil 

68 37 Ulrike  Braun 

SULPHUR CONTAINING ADDITIVES FOR 
POLYSTYRENE: INFLUENCINING THE 
DECOMPOSITION BEHAVIOUR IN THE 
CONDENSED PHASE 

Germany 
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Page # Presentor Title Country 

91 61 Florian  Cavodeau 

INFLUENCE OF THE MECHANICAL 
PROPERTIES OF FILLERS ON THE 
BREAKDOWN OF BARRIER LAYER IN 
EVA/ATH COMPOSITES 

France 

73 42 Mathew  Celina 
OXYGEN DIFFUSION THROUGH 
POLYMERS AT ELEVATED 
TEMPERATURE 

USA 

86 55 Laurent  Chazeau 
RUPTURE PROPERTIES OF GAMMA 
IRRADIATED EPDMS WITH DIFFERENT 
CHEMICAL COMPOSITIONS 

France 

77 46 Xavier  Colin 
A GENERAL KINETIC MODEL FOR THE 
PHOTOTHERMAL OXIDATION OF 
POLYPROPYLENE 

France 

85 54 Alexis  Colin 

THERMO-OXIDATION OF AN ACRYLIC-
SILICONE COATING: DEGRADATION 
MECHANISM RELATED TO MATERIAL 
PROPERTIES EVOLUTION 

France 

65 34 Julie  Courtat 

CHEMICAL MODIFICATION OF 
SPHERICAL FILLERS BY PHOSPHOROUS 
TO IMPROVE THE FLAME RETARDANCY 
OF POLYPROPYLENE 

France 

76 45 Emilie  Courvoisier 
KINETIC ANALYSIS OF THE THERMAL 
DEGRADATION OF PEEK 

France 

81 50 Nadka  Dintcheva 

THERMALLY-STABLE POLYMER-
LAYERED SILICATE  NANOCOMPOSITES 
THROUGH INTERCALATION OF NOVEL 
ORGANO-MODIFIER 

Italy 

90 60 Bettina  Dittrich 
GRAPHENE ς PROMISING NANOFILLER 
AND ADJUVANT FOR FLAME RETARDED 
POLYMER COMPOSITES 

Germany 

64 33 Erik  Duemichen 

INVESTIGATION OF THE INFLUENCE OF 
METAL OXIDE PARTICLES ON THE 
THERMAL DEGRADATION MECHANISM 
OF POLYAMIDE 66 AND POLYBUTYLENE 
TEREPHTHALATE  

Germany 

72 41 Renaud  Dupretz 
FIRE RETARDANCY OF A NEW 
POLYPROPYLENE-GRAFTED STARCH 

France 

63 32 9ƴƛƪǃ  Földes  

THE EFFECT OF THE CHARACTERISTICS 
OF HDPE POWDER ON THE 
PROCESSING STABILITY OF THE 
POLYMER AND THE PROPERTIES OF 
THE PRODUCT 

Hungary 

79 48 Qing  Lin 

INVESTIGATION OF THERMAL 
STABILITY AND FLAMMABILITY OF 
PMMA COMPOSITES BY COMBINATION 
OF APP WITH ZRO2, SEPIOLITE OR 
MMT  

France 

75 44 Hesam  Makki 
A MULTI-SCALE SIMULATION 
APPROACH TO STUDY THE 

Netherlands 
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Page # Presentor Title Country 

WEATHERING OF POLYESTER-
URETHANE COATINGS 

69 38 Anil  Naik 
MELAMINE INTEGRATED METAL 
PHOSPHATES IN THE FLAME 
RETARDANCY OF POLYAMIDE-66 

France 

58 27 Pavel  Oblak 
PROCESSABILITY AND MECHANICAL 
PROPERTIES OF EXTENSIVELY 
RECYCLED HDPE 

Slovenia 

87 56 Hajime  Ohtani 

ON-LINE UV IRRADIATION PYROLYSIS-
GC/MS SYSTEM FOR RAPID 
EVALUATION OF PHOTO, THERMAL 
AND OXIDATIVE DEGRADATION OF 
POLYMERIC MATERIALS 

Japan 

84 53 Ghania  Ounoughene 
FATE OF HALLOYSITE NANOTUBES 
(HNTS) WHEN INCINERATING 
PA6/HNTS NANOCOMPOSITE 

France 

57 26 Mogon  Patel 

ACCELERATED THERMAL AGEING AND 
MECHANICAL STRESS STRAIN 
RESPONSES OF FOAMED 
POLYSILOXANES  

United 
Kingdom 

62 31 Emmanuel  Richaud 

UNDERSTANDING OF CARBONYLS 
PRODUCTS FORMATION DURING 
POLYDICYCLOPENTADIENE OXIDATION 
BASED ON KINETIC APPROACH. 

France 

59 28 Viktor  
Rolon-
Garrido 

CHARACTERIZATION OF THERMALLY, 
THERMO- AND PHOTO-OXIDATIVELY 
DEGRADED LDPE 

Germany 

61 30 Dan  Rosu 
ACCELERATED PHOTOAGING OF DYED 
TEXTILES 

Romania 

88 57 Camille  Rouillon 
PIGMENTED POLYPROPYLENE PHOTO-
AGEING: AN AFM STUDY 

France 

66 35 Jihane  Sahyoun 

SYNTHESIS OF FIRE RETARDED PA66-
PA6 COPOLYMERS BY ASSOCIATION OF 
SOL-GEL CHEMISTRY AND REACTIVE 
EXTRUSION 

France 

74 43 Tetiana  Salivon 
THERMO-OXIDATIVE DEGRADATION OF 
XPE AND PVC USED IN ELECTRICAL 
INSULATION 

France 

83 52 Lata  Soccalingame 

INFLUENCE OF ARTIFICIAL UV 
WEATHERING ON THE REPROCESSING 
OF WOOD FLOUR REINFORCED 
POLYPROPYLENE  

France 

80 49 Aleksandra  Sut 

SYNERGY IN FLAME RETARDANT 
POLYMERS: SOLID-STATE NMR 
IDENTIFYING THE CHEMISTRY BEHIND 
IT 

Germany 

60 29 
Cristianς
Dragos  

Varganici 
ON THE THERMAL STABILITY OF 
POLY(VINYL ALCOHOL) AND CELLULOSE 
BASED CRYOGELS  

Romania 
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Page # Presentor Title Country 

82 51 Amandine  Viretto 
PCFC-FTIR COUPLING: A NEW TOOL TO 
STUDY THE COMBUSTION 

France 

POLYMERS AND ENVIRONMENT (RECYCLING, REUSE, BIODEGRADATION, BIO-BASED 
POLYMERS) 

102 72 Alojz  !ƴȌƭƻǾŀǊ 
FAST PREPARATION OF 
NANOCRYSTALLINE CELLULOSE BY 
MICROWAVE-ASSISTED HYDROLYSIS 

Slovenia 

92 62 Stephane  Bruzaud 

POLYHYDROXYALKANOATES-BASED 
BLENDS: AN EFFICIENT WAY TO 
MODULATE FUNCTIONAL PROPERTIES 
OF MATERIALS 

France 

95 65 Serena  Coiai 
FUNCTIONALIZED POLY(BUTYLENE 
SUCCINATE) BY NITROXIDE RADICAL 
COUPLING 

Italy 

97 67 Morgan  Deroiné 

ACCELERATED AGEING AND LIFETIME 
PREDICTION OF POLY(3-
HYDROXYBUTYRATE-CO-3-
HYDROXYVALERATE) IMMERSED IN 
DISTILLED WATER 

France 

94 64 Boris  Eyheraguibel 
IMPACT OF ENVIRONMENTAL 
CONDITIONS ON OXOBIODEGRADABLE 
POLYMERS DECOMPOSITION 

France 

98 68 Kahina  Iggui 
BIODEGRADATION OF PHBV 
NANOBIOCOMPOSITES FILMS: EFFECT 
OF THE CLAYS. 

France 

99 69 Henrik  Petersen 
DEVELOPMENT OF ENVIRONMENTALLY 
FRIENDLY PLASTICIZED PVC BY MEANS 
OF NANOTECHNOLOGY 

Sweden 

93 63 Mario  Stein 
DEGRADATION OF ORGANIC 
RADIOACTIVE WASTE AND IMPACT OF 
RELEASED GAS ON REPOSITORY SAFETY 

Switzerland 

100 70 Beáta  Szolnoki 
SYNTHESIS AND CHARACTERIZATION 
OF EPOXY RESINS DERIVED FROM D-
GLUCOSE 

Hungary 

101 71 
Marta-
Malgorzata  

Targosz 
AEROSOLS EMITTED IN POST-CRASH 
FIRES FROM STRUCTURAL COMPOSITE 
MATERIALS  

France 

103 73 Stamatina  Vouyiouka 

MECHANICAL RECYCLING OF 
POLY(BUTYLENE SUCCINATE) 
THROUGH THE REMELTING-
RESTABILIZATION TECHNIQUE 

Greece 

96 66 Irena  
Vukoviŏ-
Kwiatkowska 

PACKAGING MATERIALS OF NEW 
GENERATION BASED ON PLA MODIFIED 
WITH POLYACRYLATES 

Poland 

DEGRADATION AND PROTECTION OF WOOD PRODUCTS 

105 75 Lone Ross Gobakken 
DETERIORATION OF WOOD BY MOULD 
AND BLUE STAIN FUNGI 

Norway 
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Page # Presentor Title Country 

106 76 Andreja  Kutnar 
END OF LIFE SCENARIOS AND 
ENVIRONMENTAL IMPACTS OF WOOD 
PRODUCTS 

Slovenia 

104 74 Holger  Militz 
REACTIVE RESINS FOR WOOD 
MODIFICATION 

Germany 

107 78 Marko  tŜǘǊƛő 
WOOD COATINGS MADE OF LIQUEFIED 
WOOD AND SOME OTHER 
LIGNOCELLULOSIC MATERIALS 

Slovenia 

POLYMERS FOR INNOVATIVE TECHNICAL AND MEDICAL APPLICATIONS (INCLUDING POLYMER 
COATINGS AND OPTOELECTRONIC MATERIALS) 

114 85 Anthony  Chapel 

LUMINESCENT COMPOSITE 
PHOSPHORS/POLYMER: IMPACT OF 
RED PHOSPHOR (Y3BO6:EU3+) ON EVA 
PROPERTIES AND PHOTOAGEING 

Chapel 

112 83 Isabel  
Fraga 
Dominguez 

UNRAVELLING THE 
PHOTODEGRADATION MECHANISMS 
OF A LOW BANDGAP POLYMER BY 
COMBINING EXPERIMENTAL AND 
MODELLING APPROACHES 

France 

113 84 Boris  Gorelik 
PHOTO-STABILIZATION OF HIGHLY 
FILLED THERMOSET COMPOSITES 

Israel 

110 81 Annegret  Jentsch 

INFLUENCE OF TYPICAL STABILIZERS 
ON THE AGING BEHAVIOR OF EVA 
FOILS FOR PV APPLICATIONS DURING 
ARTIFICIAL UV-WEATHERING  

France 

109 80 Regina  Jeziórska 
POLYOLEFINES WITH ANTIMICROBIAL 
ACTIVITY 

Poland 

108 79 James  Lewicki 

SMART SILICONE COMPOSITES. THE 
SYNTHESIS, CHARACTERIZATION AND 
APPLICATION OF WELL-DEFINED, 
HIERARCHICAL PDMS/INORGANIC 
COMPOSITES WITH NOVEL PHYSICAL 
PROPERTIES 

USA 

111 82 Agnes  Rivaton 
IS THERE ANY PHOTOSTABLE 
CONJUGATED POLYMER FOR EFFICIENT 
SOLAR CELLS ? 

France 
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List of poster presentations 
 

Page # Presentor Title Country 

POLYMER MODIFICATION, BLENDS, COMPOSITES AND NANOSTRUCTURED POLYMERS 

119 P6 Paulo Aguiar 
INFLUENCE OF FIBER-LIKE NANOFILERS 
ON THE RHEOLOGICAL PROPERTIES OF 
POLYPROPYLENE 

Brazil 

129 P17 Rosella Arrigo 

NATURAL ANTI-OXIDANTS 
IMMOBILIZED ONTO CARBON 
NANOTUBES FOR THERMO-OXIDATION 
RESISTANT POLYMER-BASED 
NANOCOMPOSITES 

Italy 

130 P18 Rosella Arrigo 

PHOTO- AND THERMO- OXIDATIVE 
RESISTANCE OF NOVEL 
NANOCOMPOSITES BASED ON CNT-
POSS HYBRID NANOFILLERS 

Italy 

120 P8 Kamila Bajer 

INFLUENCE OF TEMPERATURE, 
IRRADIATION, EXPOSURE MEDIA AND 
PRESSURE ON THE ACCELERATED 
OXIDATION OF POLYPROPYLENE IN AN 
AUTOCLAVE 

Germany 

141 P30 Roberto Benavides 

MODIFICATIONS INDUCED BY 
SULPHONATION REACTIONS OF 
PARTIALLY CROSSLINKED PS-AA 
COPOLYMERS 

Mexico 

142 P31 Roberto Benavides 

CHANGES IN SULPHONATED 
POLY(STYRENE-ACRYLIC ACID) 
COPOLYMERS ADDED WITH AG AND AU 
NANOPARTICLES FOR THEIR USE AS 
MEMBRANES IN FUEL CELLS 

Mexico 

136 P25 Hynek BeneǑ 
IONIC LIQUIDS AS COMPATIBILIZERS 
FOR EPOXY-THERMOPLASTIC BLENDS 
AND COMPOSITES 

Czech 
Republic 

139 P28 Sílvia Bettini 

MODIFICATION OF THEMOPLASTIC 
STARCH WITH MALEIC ANHYDRIDE OR 
SEBACIC ACID, BY REACTIVE 
EXTRUSION, FOR COMPATIBILIZING 
TPS/PBAT BLENDS 

Brazil 

140 P29 Sílvia Bettini 

MODIFICATION OF POLY(ACID LACTIC) 
WITH MALEIC ANHYDRIDE, BY 
REACTIVE EXTRUSION, FOR 
COMPATIBILIZING PLA/PBAT BLENDS 

Brazil 

116 P2 Haibo Fan 
NITRATION OF CYCLIC LADDER 
POLYPHENYLSILSESQUIOXANE 

China 

125 P13 Caroline Gamerith 

EFFECTS OF NOVEL CLASS II 
HYDROPHOBINS ON ENZYMATIC 
HYDROLYSIS OF POLYETHYLENE 
TEREPHTHALATE 

Austria 
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135 P24 György Kasza 
SYNTHESIS OF HYPERBRANCHED 
POLYGLYCEROL BASED 
MACROMOLECULAR ANTIOXIDANTS 

Hungary 

133 P22 Jana Kredatusová 
NEW STABILIZATION SYSTEMS FOR 
UHMWPE TESTED IN BIO-ANALOGOUS 
CONDITIONS 

Czech 
Republic 

121 P9 
Francesco 
Paulo 

La Mantia  

EFFECT OF THE COMPATIBILIZATION ON 
THE PHOTOOXIDATION OF A PA6/LDPE 
BLEND AND THEIR CLAY 
NANOCOMPOSITES 

Italy 

118 P4 Izabella Legocka 

COMPATIBILIZING EFFECTS OF 
TRIBLOCK COPOLYMER 
STYRENE/ISOPRENE/STYRENE IN LOW 
DENSITY POLYETHYLENE/POLYSTYRENE 
BLENDS 

Poland 

126 P14 Andrea Maio 

IMPROVED STABILITY OF GRAPHENE 
OXIDE-SILICA NANOHYBRIDS AND 
RELATED POLYMER-BASED 
NANOCOMPOSITES 

Italy 

127 P15 Andrea Maio 

CORRELATION BETWEEN THE 
CHEMICAL-PHYSICAL PROPERTIES OF 
CNT AND MACROSCOPIC PROPERTIES 
OF RELATED NANOCOMPOSITES: A 
STATISTICAL APPROACH 

Italy 

128 P16 Andrea Maio 
PHOTO-OXIDATION OF PA6/GRAPHENE 
OXIDE FILMS 

Italy 

131 P19 Elisabetta Morici 
ADVANCED NANOFILLERS FOR 
POLYMERS: ANTIOXIDANTS 
IMMOBILIZED IN LAYERED CLAYS 

Italy 

115 P1 Maria Mucha 

COMPARISON OF PHOTOCHEMICAL 
AND THERMAL DEGRADATION OF 
POLY(LACTIC ACID) DOPED BY 
NANOSILVER 

Poland 

134 P23 Attila Nádor 
SYNTHESIS OF BRANCHED 
POLY(ETHYLENEIMINE) BASED 
MACROMOLECULAR STABILIZERS 

Hungary 

137 P26 Monica Nemסanu 
STARCH MODIFICATION BY ELECTRON 
BEAM PROCESSING FOR USE IN THE 
WASTEWATER TREATMENT 

Romania 

124 P12 Andreas Ortner 
LACCASE FUNCTIONALIZATION OF FLAX 
AND COCONUT FIBRES 

Austria 

143 P32 Zsofia Osvath 
SMART HYBRID TEMPERATURE 
RESPONSIVE GELS AND POTENTIAL 
APPLICATION POSSIBILITIES 

Hungary 

144 P33 Carlos Scuracchio 
DYNAMIC MECHANICAL PROPERTIES OF 
BLENDS GTR DEVULCANIZED BY 
MICROWAVES/HDPE 

Brazil 

145 P34 Carlos Scuracchio 
RHEOLOGICAL PROPERTIES OF BLENDS 
GTR DEVULCANIZED BY 
MICROWAVES/HDPE 

Brazil 
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138 P27 Gregor Tegl 

IMPACT OF RECOMBINANT 
MYRIOCOCCUM THERMOPHILUM 
CELLOBIOSE DEHYDROGENASE FOR THE 
APPLICATION IN BLEACHING 
PROCESSES 

Austria 

123 P11 Krystyna 
Twarowska-
Schmidt 

MODIFICATION OF PLA FIBRES IN THE 
COURSE OF MELT- SPINNING 

Poland 

132 P20 Sarah Van Mierloo 
STABILIZATION OF LOW TALCUM FILLED 
PP IMPACT COPOLYMERS 

Netherlands 

122 P10 Angelica Vlad 
FUNCTIONAL AND FLEXIBLE 
NANOSTRUCTURED COORDINATION 
POLYMERS 

Romania 

117 P3 Chuen-kai Wang  

ULTRADRAWING PROPERTIES OF 
ULTRAHIGH MOLECULAR WEIGHT 
POLYETHYLENES / FUNCTIONALIZED 
ACTIVATED NANO-CARBON AS-
PREPARED FIBERS 

Taiwan 

POLYMER DEGRADATION AND STABILIZATION (INCLUDING FIRE RETARDANCY AND ART 
CONSERVATION) 

164 P56 Alexandra Aulova 
PROCESSABILITY AND TIME-
DEPENDENT PROPERTIES OF 
MECHANICALLY RECYCLED LDPE 

Slovenia 

150 P40 Mohamed Baba 
THE INFLUENCE OF CRYSTALLINITY ON 
THE PHOTOOXIDATION OF SEMI-
CRYSTALLINE POLYMERS 

France 

163 P55 Marko Bek 

COMBINED EFFECT OF TEMPERATURE 
AND PRESSURE ON THERMO-
MEHCANICAL PROPERTIES OF THERMAL 
INSULATION MATERIAL (POLYAMIDE) 
FOR OFFSHORE OIL EXPLOITATION 

Slovenia 

165 P57 Gabriela Botelho 
REPROCESSING OF POLY(LACTIC ACID): 
EFFECT ON PROPERTIES 

Portugal 

160 P52 Mirela .ǊŀǒƻǾŜŀƴǳ 
DEGRADATION OF NATURAL POLYMERS 
BY ELECTRON BEAM IRRADIATION 

Romania 

161 P53 
Pierre-
Olivier 

Bussière 
PHOTODEGRADATION OF CELLULOID 
USED IN MUSEUM ARTIFACTS 

France 

151 P41 
Sandra 
Andrea 

Cruz 

STABILIZATION OF POLYPROPYLENE-
MONTMORILLONITE 
NANOCOMPOSITES WITH A METAL 
DEACTIVATOR 

Brazil 

156 P48 Nadka Dintcheva 

PHOTO-OXIDATION BEHAVIOUR OF 
POLYSTYRENE-BLOCK-POLYBUTADIENE-
BLOCK-POLYSTYRENE/CNTS 
NANOCOMPOSITES 

Italy 

149 P39 Esteve Ernault 
INFLUENCE OF HARDENER ON KINETIC 
OXIDATION OF EPOXY NETWORKS 

France 

158 P50 Ryszard DŊǎƛƻǊƻǿǎƪƛ 

INFLUENCE OF VINYL POLISILOXANES 
ON FLAMMABILITY AND 
BIODETERIORATION OF COMPOSITES 
FILLED WITH NATURAL FIBRES 

Poland 
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148 P38 Karolina Haernvall 
NEW ASPECTS OF ENZYME BASED 
DEGRADATION OF SYNTHETIC 
POLYESTERS 

Austria 

153 P45 Virginie Imholz 
INFLUENCE OF MOLECULAR MOTIONS 
IN POLY(DICYCLOPENDATIENE) 
OXIDATION 

France 

152 P42 
Francesco 
Paulo 

La Mantia 
PHOTOOXIDATION AND 
STYABILIZATION OF A SOLAR CELL 
ENCAPSULATING CROSSLINKED EVA 

Italy 

146 P36 Ziqian Li 
STUDY OF THE SYNERGISTIC EFFECT OF 
ODPSS AND DOPO ON FLAME 
RETARDED EPOXY RESINS 

China 

157 P49 Elisabetta Morici 

PHOTO-OXIDATION BEHAVIOUR AND 
MORPHOLOGY OF ZINC OXIDE-POSS 
POLYSTYRENE BASED 
NANOCOMPOSITES 

Italy 

154 P46 Stefan Oprea 

BEHAVIOR OF POLYURETHANE 
ACRYLATES WITH CRUDE AND 
MODIFIED SOYBEAN OIL BLENDS ON 
THE SOIL-BURIAL BIODEGRADATION 
PROCESS 

Romania 

155 P47 Stefan Oprea 

SYNTHESIS, PROPERTIES AND 
BEHAVIOR WHEN SUBJECTED TO 
FUNGAL DEGRADATION OF SILVER 
SULFADIAZINE-BASED POLYURETHANE 
ELASTOMERS 

Romania 

162 P54 Marzena tƽƱƪŀ 
HEAT RELEASE RATE FROM THE 
EPIDIAN 5 RESIN UNMODIFIED AND 
MODIFIED BY FIRE RETARDANTS 

Poland 

159 P51 Maite Rico 

FLAME RETARDANCY AND THERMAL 
PROPERTIES OF A HYBRID COMPOSITE, 
POSS/IPP. EFFECT OF A COUPLING 
AGENT 

Spain 

147 P37 Liliana Rosu 
ON THE PHOTODEGRADATION OF 
POLY(VINYL ALCOHOL) AND CELLULOSE 
BASED CRYOGELS 

Romania 

POLYMERS AND ENVIRONMENT (RECYCLING, REUSE, BIODEGRADATION, BIO-BASED 
POLYMERS) 

171 P63 
Sandra 
Andrea 

Cruz 

HOLLOW FIBER LIQUID-PHASE 
MICROEXTRACTION AND SOLID-PHASE 
MICROEXTRACTION ANALYSIS FOR 
EVALUATION OF DECONTAMINATION 
EFFICIENCY IN RECYCLED PET 

Brazil 

167 P59 Gabriela Dziworska 
POLYMER MATERIALS AND 
COMPOSITES PREPARED FROM PLANT 
BIOMASS 

Poland 

169 P61 Justyna KozƱowska 
MODIFICATION OF THIN KERATIN FILMS 
BY THE ADDITION OF FISH COLLAGEN 

Poland 
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170 P62 Justyna KozƱowska 
MODIFICATION OF THE METHOD OF 
COLLAGEN EXTRACTION FROM FISH 
TISSUES 

Poland 

166 P58 Elena Marlica 

CURING REACTIONS OF EPOXIDIZED 
METHYL ESTERS OF CORN OIL AND 
THERMAL CHARACTERIZATION OF THE 
OBTAINED CROSSLINKED PRODUCTS 

Romania 

172 P65 Malgorzata Michniewicz 

LIFE CYCLE ASSESSMENT OF 
INNOVATIVE FIBROUS PRODUCTS 
MANUFACTURED ON THE BASE OF 
POLI-(LACTIC ACID) PLA 

Poland 

168 P60 Manuel  Oliveira  
DEVELOPMENT OF ECO-FRIENDLY 
POLYMERIC MATERIALS FOR 
AGRICULTURE APPLICATIONS 

Brazil 

174 P67 Györgyi Szarka 

THERMAL BEHAVIOR AND STABILTY OF 
BLENDS OF POLY(LACTIC ACID) WITH 
PVC THERMOOXIDIZED UNDER MILD 
CONDITIONS 

Hungary 

173 P66 Stamatina Vouyiouka 
STUDY OF SIGNIFICANT PARAMETS OF 
AUREUSIDIN ENCAPSULATION IN PLA 
NANOPARTICLES 

Greece 

DEGRADATION AND PROTECTION OF WOOD PRODUCTS 

176 P69 Ruxanda .ƻŘƞǊƭŇǳ 
STARCH/WOOD BIO-BASED POLYMER 
SYSTEMS - STRUCTURE AND THERMAL 
PROPERTIES 

Romania 

177 P70 Zvonimir Yŀǘŀƴőƛŏ 
INTUMESCENCE IN FIRE RETARDANCY 
OF WOOD-HDPE/PVC COMPOSITES 

Croatia 

175 P68 
Carmen-
Alice 

¢ŜŀŎŇ 
INVESTIGATION OF STRUCTURAL 
CHANGES OCCURRED IN WOOD DUE TO 
CHEMICAL TREATMENT 

Romania 

POLYMERS FOR INNOVATIVE TECHNICAL AND MEDICAL APPLICATIONS (INCLUDING POLYMER 
COATINGS AND OPTOELECTRONIC MATERIALS) 

179 P72 Gabriela Botelho 
MODIFICATION OF POLY(VINYLIDENE 
FLUORIDE-TRIFUOROETHYLENE) 
MEMBRANES FOR DRUG RELEASE 

Portugal 

183 P77 Ilaria Domenichelli 
LIGHT RESPONSIVE FUNCTIONAL 
POLYOLEFINS 

Italy 

181 P74 Andrzej Dworak 
N,N'-DIMETHYLAMINOETHYL 
METACRYLATE STAR POLYMERS AS 
NON-VIRAL VECTORS 

Poland 

182 P75 Andrzej Dworak 
RESISTING OF FIBRINOGEN 
ADSORPTION BY THE POLYETHER-
BASED SURFACES 

Poland 

180 P73 Aurélien Tournebize 

IS IT POSSIBLE TO IMPROVE THE 
MORPHOLOGY AND THE 
PHOTOSTABILITY OF P3HT:PCBM BY 
USING ADDITIVES? 

Germany 

178 P71 Miroslava Trchova 
THE STABILITY OF CONDUCTIVITY OF 
REPROTONATED POLYANILINES AT 
ELEVATED TEMPERATURE 

Czech 
Republic 
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PROTEIN-BASED BIOPLASTICS: AN OVERVIEW 

Inmaculada Martínez1, Pedro Partal1, Críspulo Gallegos1,2 

5ŜǇŀǊǘŀƳŜƴǘƻ ŘŜ LƴƎŜƴƛŜǊƝŀ vǳƝƳƛŎŀΦ ¦ƴƛǾŜǊǎƛŘŀŘ ŘŜ IǳŜƭǾŀΦ /ŀƳǇǳǎ ŘŜ ά9ƭ /ŀǊƳŜƴέΦ нмлтм IǳŜƭǾŀΣ 
Spain; e-mail: cgallego@uhu.es 

Fresenius Kabi Deutschland GmbH. Frankfurter Landstrasse 160. 61352 Bad Homburg. Germany 

Keywords: Protein, Bioplastic, Rheology, Viscoelasticity, Processing, Water absorption, Controlled-
release 

Biopolymer materials derived from renewable agricultural resources have received increasing 
interest in the last decade. The main renewable sources of biopolymers are proteins, polysaccharides 
and lipids. The formation of proteinςbased materials and their final characteristics and properties 
depend on protein structure and structural heterogeneity, heat sensitivity, and 
hydrophilic/hydrophobic characteristics.  

Processing of films, coatings or other protein-based materials requires three main steps: breaking 
of intermolecular bonds that stabilize polymers in their native forms by using chemical or physical 
rupturing agents; arranging and orienting mobile polymer chains in the desired shape; and, finally, 
allowing the formation of new intermolecular bonds and interactions to stabilize the three-
dimensional network. A way of processing protein-based biomaterials is the mechanical method, or 
thermoplastic processing, which consists of mixing proteins and plasticizer to obtain a dough-like 
material, and, finally, a thermal and moulding process, which shapes the materials and gives them 
suitable mechanical properties to be used as substitutive materials of synthetic polymers in certain 
applications. In this sense, bioplastics applications include matrices for enzyme immobilization, 
matrices for controlled-release of active-agents, etc.  

This presentation intends to give a general overview of the influence of bioplastic processing on 
their thermo-mechanical and release/swelling properties. With this aim, results from oscillatory shear, 
dynamic mechanical thermal analysis, modulated differential scanning calorimetry, thermogravimetric 
analysis, active components releasing rate and water absorption tests carried out on different 
bioplastic samples will be presented.  

For example, the use of albumen or rice protein allows reducing both protein concentration and 
bioplastic thermosetting temperature, leading to linear viscoelastic moduli values similar to those of 
synthetic polymers such as LDPE and HDPE. On the other hand, lower water absorption and active-
agent release rates are obtained by submitting the biomaterials to more severe thermo-mechanical 
treatments.  
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LIFETIME PREDICTION OF MATERIAL OF HISTORIC VALUE 

Matija Strlic 

Centre for Sustainable Heritage, University College London 
m.strlic@ucl.ac.uk 

Studies of degradation of historic polymeric materials rely on a thorough understanding of the 
chemistry of interactions between the environment and the materials, as is the case of any polymer. 
However, such studies often pose research questions, which are not in the remit of natural sciences, 
such as when in the future could unacceptable damage be tolerated, and what makes such damage 
unacceptable. This makes research of polymers of historic value particularly interdisciplinary. 

Looking at a well-known historic material, paper degrades predominantly hydrolytically if the 
material is acidic, while oxidation dominates at pH>7. The rate of degradation can be expressed as loss 
of molecular weight over time, and depends on water content in paper, its acidity, and temperature. 
A function has recently been developed [1] based on data from more than 80 degradation experiments 
using real and model papers. This now allows us to conveniently map the dependence of degradation 
rates on storage temperature and humidity, the starting degree of polymerisation (DP) and pH of the 
material.  

However, for lifetime prediction, experiments involving users of historic paper were necessary in 
order to decide what constitutes unacceptable damage. The decrease of DP with time is not an issue 
in itself; however, wear and tear due to use accumulates faster if the DP of paper is lower and the 
material more brittle. Therefore, a wear-and-tear function was developed to describe how quickly 
material breaks during use as it is this type of damage that is considered unacceptable to users. 

Putting research into degradation of materials into context, such studies provide a possible long-
term planning horizon, definition of fitness-for-purpose of materials, and enable us to use models of 
chemical and physical degradation to explore how expected lifetimes depend on environmental 
parameters and material properties. In turn, this provides guidance on how to optimise conditions of 
storage or display accordingly. 
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INSTABILITY OF POLYMER GLASSES AND RELATED PROPERTIES CHANGE 
FROM THE MACRO TO THE NANO SCALE: CASE STUDIES ON RESIDUAL 

STRESSES 

!ƭōŜǊǘƻ 5Ω!ƳƻǊŜ and Luigi Grassia 

Department of Industrial and Information Engineering, II University of Naples SUN Via Roma 19, Aversa 
(CE) Italy  

Polymer glasses show continuous densification until the equilibrium is reached. However, the 
achievement of equilibrium, 30°C below Tg, can take a century and 50°C below Tg the age of the 
universe is an insufficient length of time. Nonetheless, depending on the relative timescale,  the  
mechanical properties of polymer-based structures show dramatic changes, below Tg. In this talk we 
first illustrate theoretically the way the correlation between properties change and densification can 
be achieved, then the reliability of the approach is verified with  a series of experimental evidences.  
The approach helps also quantifying the residual stresses accumulation, a rather involved and 
underestimate phenomenon. Residual stresses can be the source of crack initiation in composite 
structures and may induce warping and, at nanoscale, may explain the anomalous behavior of thin 
polymeric films , namely the negative coefficients of thermal expansion and the dramatic variation of 
the glass transition temperature, Tg. 
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WOOD PHOTOSTABILIZATION & PROTECTION: DIVERGENT EVOLUTION & 
FUTURE PROSPECTS 

Philip D. Evans, Stephan Vollmer, Vicente Hernandez 

University of British Columbia, Centre for Advanced Wood Processing, 2900-2424 Main Mall, Vancouver, 

BC, V6T 1Z4, Canada: phil.evans@ubc.ca  

Keywords: wood, photostabilization, weathering, additives, chemical modification, fungi 
 

The additives that are effective at protecting synthetic polymers from photodegradation are far less 
effective at protecting wood from photodegradation. Wood is also degraded much more severely by 
water than most synthetic polymers and is also rapidly colonized and disfigured by black melanized 
fungi. In response to this situation, researchers in the field of wood photoprotection have explored a 
range of techniques for protecting wood from weathering that are seldom employed by those working 
in the much large field of polymer photodegradation and protection (Evans et al. 2013, Vollmer and 
Evans 2013). These techniques are the focus of this paper. We describe how chemical modification of 
the molecular structure of wood is a more effective way of protecting wood from photodegradation 
than the use of additives such as UV absorbers (UVA), hindered amine light stabilizers (HALS) and 
micronized and nano-reflectors (Table 1).  

 
Table 1. Properties and physical changes of chemically modified or treated yellow cedar veneers 

exposed to natural weathering for 35 days in Vancouver, Canada 
 

Treatment Veneer properties and physical changes 

 Weight losses (%) Tensile strength (N/mm2) m) 

UVA/HALS 18.9 7.3 18.5 
Benzoyl chloride 2.2 7.4 1.8 
Viny benzoate 7.0 6.7 7.7 
Untreated 20.7 4.6 38.6 

 
Chemical modification and also hydrophobic additives (waxes and oils) can restrict the degradation 

of wood by water (checking and erosion), but they are less effective at preventing the colonization of 
wood surfaces by melanized fungi. These micro-organisms are also difficult to control with the biocides 
that are currently available. Hence, the development of new approaches to controlling the microbial 
disfigurement of wood surfaces is assuming greater importance. We also focus on this issue and 
describe a promising approach to controlling melanized fungi that does not rely on the use of 
conventional biocides. We conclude by discussing the prospects for developing photostable wood-
based materials that can match the performance of synthetic polymers. 
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THE UNEXPECTED IMPORTANCE OF HUMIDITY ON THE THERMO- AND 
PHOTO-OXIDATIVE DEGRADATION OF POLYAMIDES 

Pieter Gijsman 

DSM Ahead TP, P.O. Box 6160 MD Geleen, The Netherlands, pieter.gijsman@dsm.com 

Keywords: oxygen uptake, hydrolysis, weathering 

It is well known that due to reactions with oxygen from the environment polymers degrade. 
However, as polyamides can hydrolyse besides oxygen, water can have an influence on their 
degradation too1,2,3. The role of water in the thermo- and photo-oxidative degradation was 
determined, by performing degradation experiments in dry and humid atmospheres. It will be shown 
that increasing the relative humidity lead to a considerable acceleration of  

 

the degradation rate of PA6 in an oxygen 
containing atmosphere. At temperatures 
between 50 and 90°C, the degradation in a 
humidified air environment is much faster than 
in an inert humidified environment (Fig. 1). 
Using oxygen uptake experiments it will be 
shown that this faster degradation is due to a 
higher oxidation rate of PA6 in a humid 
environment. Thus, water increase the 
degradation rate not by inducing hydrolysis of 
the polymer chain, but by increasing the 
oxidation rate as a result of an increase in 
oxygen permeability and chain mobility. 

Fig. 1. Change in solution viscosity of PA6 films (50µm) 
due to 405 hours ageing  in oxygen (O2) and nitrogen 

(N2) at 100% RH (in duplicate) 

In the case of weathering the role of water is a 
different one. In this case it is not related to 
increasing the photo-oxidation rate. There is hardly 
any influence of humidity on the photo-oxidation 
rate of unfilled polyamides as determined with IR 
and UV spectroscopy. However, for glass fiber 
reinforced polyamides a large difference in 
discoloration during accelerated weathering with 
and without a rain cycle was observed (Fig. 2). It will 
be shown that in this case the role of water can be 
ascribed to washing away products that are formed 
by photo-oxidation, which leads to cracks that cause 
whitening of the polymer. 

 

Fig. 2. Discolouration (whitening) of glass fiber 
reinforced PA6 during accelerated weathering in dry 

(Arizona simulating) and wet (Florida simulating) 
conditions. 
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THERMORESPONSIVE POLYMER SURFACES FOR CELL SHEET CULTURE AND 
HARVESTING 

A. Dworak, A. Utrata-²ŜǎƻƱŜƪ, N. OleszkoΣ ²Φ ²ŀƱŀŎƘ, D. Szweda,  
M. Bochenek, B. Trzebicka 

Centre of Polymer and Carbon Materials, Polish Academy of Sciences, M. Curie-Sklodowskiej 34, 41-819 
Zabrze, Poland; adworak@cmpw-pan.edu.pl 
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The temperature-responsive (thermoresponsive) polymers on the surface for cell sheet engineering 
have gained a considerable interest in recent years as an innovative approach to tissue regeneration 
ōŀǎŜŘ ƻƴ άŎŜƭƭ ǎƘŜŜǘ ǘŜŎƘƴƻƭƻƎȅέ1,2. The idea of this technology assumes culturing of cells in a form of 
monolayers/sheets on surfaces covered with a thermosensitive polymer and their detachment by 
cooling the system below the phase transition temperature of the polymer. Until now, although large 
group of thermosensitive synthetic polymers has been developed, only poly(N-isopropylacrylamide) 
(PNIPAM) and its copolymers with oligoethylene glycol methacrylates were used for preparation of 
polymer layer efficient in cell sheet engineering3. 

In this work we report the use of polymer surfaces, based on polyoxazolines and polyacrylates, for 
growth and controlled detachment of skin cell sheets4,5. To control the structure of polymer, controlled 
or living polymerizations have been applied. The thermosensitive polymers were covalently attached 
to modified glass or silica surface. For that purpose chemical and photochemical reactions as well as 
άƎǊŀŦǘƛƴƎ ǘƻέ ŀƴŘ άƎǊŀŦǘƛƴƎ ŦǊƻƳέ ƳŜǘƘƻŘǎ ǿŜǊŜ ŀǇǇƭƛŜŘΦ ¢ƘŜ ǎǳǊŦŀŎŜ ǇǊƻǇŜǊǘƛŜǎ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘ 
using FT IR, AFM, contact angle and ellipsometry. The thickness of the obtained polymer layers ranged 
between 5 ÷ 20 nm. The increase of environment temperature above the phase transition temperature 
of polymer-coated surfaces changed of surface thickness and philicity indicating the thermoresponsive 
character of obtained layers. The obtained surfaces were evaluated for the growth and harvesting of 
human cells. Proper choice of the polymer brushes structure makes detachment of genetically 
unchanged cell sheets possible by simple change of temperature, still within physiological limits. These 
results open a route to therapeutic applications. 

 

This work was supported by the National Centre for Research and Development, project POLYCELL 
PBS1/B9/10/2012. 
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LATEST ADVANCES IN THE PHOTODEGRADATION OF NANOCOMPOSITES 
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Finely dispersing particles in polymer matrices allow properties such as stiffness and mechanical 
behavior of the composite materials to be improved. Depending on the structure of the added filler, 
other properties can also be enhanced, such as fire resistance, gas barrier properties, thermal 
properties and electrical conductivity.  

A tremendous literature devoted to nanocomposite materials is related to synthesis, processing 
and characterization of nanocomposites. Among all the papers related to nanocomposites, only few 
of them (less than 100) focused on photodegradation and tried to answer the question of the 
photooxidation. In this field of polymer nanocomposites photooxidation, the most studied 
nanocomposites were polymer-clay nanocomposites, mainly based on polyolefins such as PP or PE. 
Recently, research arose focusing on the photodegradadation of nanocomposites based on other kinds 
of nanofillers, such as phosphors or zeolites.  

Phosphor particles display an emission in the visible domain upon a UV excitation, and the 
luminescent polymer/phosphor nanocomposites nanocomposites can be used for eco-energetic 
lighting devices such as LEDs or as multifunctional coatings for organic solar cells. Considering these 
domains of application, this makes the photostability of the materials an important issue that merits 
some further consideration.   

Zeolites as nanofillers are expected to improve the water barrier properties of the materials which 
makes polymer/zeolite nanocomposites good candidates for encapsulation of organic solar cells, The 
photostabilty of the materials and the durability of the barrier properties is then challenging for 
developing new applications in this domain. 

It is now well admitted that in many cases, nanoparticles are likely to negatively impact the 
durability of the nanocomposite materials under UV-light exposure. However, the impact of nanofillers 
depends on the functionality of the nanoparticles and no general rules can be drawn dealing with the 
photostability of the nanocomposites. In this presentation, recent advances in this field will be 
presented. 
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At world wide scale, the increase of human population and the connected economic growth have 
led to an increase in the demand for food and feed and consequently for consumable goods such as 
commodities based on polymeric materials convertible to plastic items by means of different 
processing techniques implying, among the others, bubble and casting extrusion, compression and 
injection molding and thermoforming. 

The different plastic items during their service life are exposed to a variety of mechanical, physical 
and chemical weathering processes and at the end of their service life can be released in the 
environment in a controlled and very often in an uncontrolled manner. 

In the latter case the plastic waste from conventional commodities may accumulate in the different 
environmental compartments and may compromise the viability of organisms at all trophic levels. 

At the light of the fact that about of 80% of plastic commodities, that are holding a 40-45% share 
of the overall plastic consumption, is consisting of full carbon backbone polymeric materials (PE, PP, 
PS), in order to moderate the environmental burden bound to their recalcitrance to biodegradation in 
a reasonable time frame, there are two basic options to take into accounts:  

i) Complete banning of plastic commodities from the market with catastrophic effects on 
various productive scenarios;  

ii) Reengineering of full carbon backbone polymeric materials aimed at promoting their 
oxidation, followed by degradation to oxidized fragments vulnerable to microorganisms 
ubiquitous in different environmental compartments. 

The last option should not interfere with the other management opportunities of plastic waste 
implying their recovery via mechanical recycling or incineration with energy recovery. A front of the 
discussed issues, the present contribution is aimed at highlighting the pros & cons of the strategies 
that have been adopted in order to mitigate the environmental burden of plastic waste.    
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FLAME RETARDANTS NANOCOMPOSITES-SYNERGY EFFECT OF COMBINING 
CONVENTIONAL ANTYPIRENES WITH NANOFILLERS ON THE LEVEL OF 

FLAMMABILITY OF THERMOSET RESINS 

Ewa Kicko ςWalczakΣ DǊŀȍȅƴŀ wȅƳŀǊȊ 
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The consumption of thermoset resins as a building polymers is approximately over one million tone 
word wide. The thermoset resins are proven construction materials for the technical and highly 
demanding applications of the transportation, electrical and building part industry. Heat stability, high 
thermal, low shrinkage, excellent mechanical properties are typical for their type  of polymers. Above 
applications in addition to the mechanical properties also requires a good flame retardants of the 
materials. 

This paper presents positive effect of reduced flammability of thermoset resins (usaturated 
polyester and epoxy resins) thanks to the use of nanocomposites containing multi-ingredient halogen-
free flame retardants which combine conventional phosphorus/nitrogen modifiers interacting with 
nanofillers (organomodified montmorillonite, expandable graphite, nanosilica).  

The flame retardancy and thermal stabilization of modified polymers has been investigated by 
Limiting Oxygen Index (LOI), by thermogravimetric analysis (TG) ; (TG-FTIR, TG-MS) and by using Cone 
Calorimeter (CC) method. The fine-plates, phase morphology of nanocomposites was assessed by 
scanning electron microscopy (SEM). A synergy effect was observed between conventional modifiers 
and nanofillers. We confirm that nanocomposites formation is  an important concept for the flame 
retardants industry to enhance easily the FR properties of the products. Laminates made of modified 
and crosslinked polyester/epoxy resins meet requirements concerning heat, thermal stability and LOI 
over 28-34 % flammability, reduced 30-50% HRR and THR by CC method. No adverse impact of 
modification was ascertained on basic strength properties of final products. 
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Over the past few decades, the sustainability of synthetic materials derived from petroleum-based 
sources has been widely scrutinised. As a result, industry and researchers are focusing on more 
environmentally-friendly alternatives. Biopolymers offer one such alternative and are described as 
materials derived from natural sources that have eco-friendly attributes, are technically and 
economically feasible, and minimise environmental impacts at their end-of-life. Biopolymers derived 
from starches include polyesters such as polylactic acid (PLA) and other polysaccharides and these have 
been widely used in packaging applications [1].  In many cases, the initial costs associated with new 
technologies to produce biopolymers that rival synthetically derived materials are typically high so new 
techniques must be employed to reduce costs without compromising material properties. The 
combination of natural fibres or biofillers with PLA is receiving considerable academic and commercial 
attention mainly for the purpose of creating materials that potentially have lower environmental 
impacts as well as lower production costs. In addition, PLA also provides an excellent matrix for 
incorporating naturally sourced additives such as antimicrobial agents in order to prolong the shelf life 
of packaged food products [2]. This work explores the mechanical, thermal and morphological 
properties of PLA composites incorporated with treated or untreated kenaf fibres together with the 
addition of thymol, an essential oil extract that is also a well established natural antimicrobial agent 
[3]. Composites of PLA incorporated with 30% w/w kenaf fibre and 10% w/w thymol were prepared 
and compared with control systems containing either no kenaf or no thymol. The composites 
containing treated fibres had significantly higher tensile strength than composites prepared with 
untreated fibres. Micrograph images of the fracture surface revealed better adhesion between the 
treated fibres and the matrix was achieved resulting in improved reinforcement of the composite. For 
composites containing thymol, lower tensile strength than those without thymol was observed 
suggesting a possible plasticizing effect of the additive. Thermal analysis by differential scanning 
calorimetry showed similar trends for composites with treated and untreated fibres with decreases in 
the glass transition temperature, melting temperature and melting enthalpy with the addition of 
thymol. 
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Nanocomposites based on polymer blends are one of the key areas of research now, due to their 
wide range applicability. The presence of OMt (organically modified clay) in complementing the 
properties of Natural rubber and / Nitrile rubber in their immiscible blends system was studied. Natural 
rubber / Nitrile rubber/ Organoclay (NR/NBR/OMt) composites were prepared through melt 
compounding in a conventional two roll mill. The weight ratio of NR to NBR and the filler loading of 
organoclay (OMt) was varied. The morphological, and mechanical properties were studied inorder to 
explain the effect of nanoclay as compatibilizer. The morphological developments of the 
nanocomposites were analyzed through scanning electron microscopy as well as  transmission electron 
microscopy. This revealed that the organic modification influenced the migration of OMt. The blend 
composition also affected the morphological evolution. The 50/50 blend composition had a higher 
increase in the total surface area exposed by the dispersed phase per unit volumetric space of the 
blend. The decrease in domain size of the dispersed phase was also found to be higher for this 
composition. Analysis of tensile properties showed its dependence on OMt localization and blend 
composition. Composite with 1 wt % OMt content showed slight improvement in tensile strength and 
elongation at break. This paper demonstrates the significance of the clay localization, organic 
modification and blend composition on the properties of the NR/NBR blends and the resultant 
properties. 
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Properties of materials can be modified by cross-linking methods, physical or chemical ones [1-3]. 

Tannic acid is a natural compound, which can be used as chemical  cross-linking agent [4]. It is non-
toxic compound and can be used in biomaterials science [5].  

Chitosan was used as a 1% solution in 0.5 M acetic acid. Tannic acid was added in different amounts 
ς 2, 5, 10 and 20 wt% based on chitosan. Chitosan films were obtained by solvent evaporation from 
chitosan solution. Samples were irradiated by UVC light (254 nm) for 2, 4, 6 and 18 h. 

FTIR analysis for chitosan (CTS) with and without addition of tannic acid (TA) before and after 
exposure on UV light was made. Mechanical properties were measured for chitosan films before and 
after UV-irradiation. Table 1 shows differences in mechanical properties of chitosan films after 
exposure to UV-irradiation.   

Table 1. Mechanical properties of chitosan samples before and after 4h exposure to UV-
irradiation. 

Specimen 

Time of UV-irradiation 

0 h 4 h 

Emod [GPa] Fmax [MPa] Emod [GPa] Fmax [MPa] 

CTS 1.75±0.14 70.79±0.69 2.63±0.14 65.34±0.49 

CTS_2%TA 2.05±0.15 79.28±0.53 1.54±0.11 72.66±0.63 

CTS_5%TA 2.47±0.12 91.97±0.62 1.57±0.13 78.86±0.67 

CTS_10%TA 2.82±0.13 93.91±0.58 1.62±0.09 88.97±0.59 

CTS_20%TA 2.86±0.15 97.09±0.53 2.45±0.15 74.75±0.60 

Degradation of chitosan, also with addition of tannic acid, can be observed on the base of FTIR 
spectra. Mechanical properties of chitosan films were changed after exposure to UV-irradiation. Young 
Modulus and ultimate tensile strength increased for chitosan films after UV-irradiation. Tannic acid 
used as a cross-linking agent led to modification of mechanical properties of chitosan films.  The 
alterations of mechanical properties of chitosan films depend on the amount of cross-linking agent 
added to chitosan.  
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Physical mixing of polymers of various chemical structures and differing in their properties gives an 
opportunity to obtain totally new polymer materials which often have very unique parameters. It must 
ōŜ ŜƳǇƘŀǎƛȊŜŘΣ ǘƘŀǘ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ǇƻƭȅƳŜǊǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŎƘŜƳƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎΣ ǎǳŎƘ ŀǎ ǇƻƭȅƻƭŜŦƛƴΩǎ 
and polystyrene, are immiscible and any efforts to blend them lead to materials with weak interfacial 
adhesion and thus, poor mechanical performances [1-2].  

The morphology, mechanical and rheological properties of a polypropylene/polystyrene 25/75 
(PP/PS) blend have been determined after compatibilization with styrene/isoprene/styrene block 
copolymer (SIS) modified by 9-borabicyclo[3.3.1]nonane (9-BBN). The compatibilizer was synthesized 
by mixing SIS and 9-BBN at high temperature in the presence of initiator. The polymer compositions 
containing 2 or 6 % mass. of compatibilizer were prepared by using co-rotating twin-screw extruder. 
Mechanical properties have been investigated by tensile, flexural and impact strength testing. 

PP/PS blends without compatibilizer exhibit poor mechanical properties due to the weak 
interaction between polyolefin and polystyrene. A substantial increase of their mechanical properties 
is achieved with the use of the SIS/9-BBN as a modifier.  Scanning electron microscopy (SEM) results 
indicate a better interfacial adhesion for blends containing compatibilizer. The shape of the rheological 
curve of blends and very good mechanical properties of  PP/PS blends with miscibility modifier prove 
the strengthening of this product. 
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At the beginning of photooxidation process activation of chromophoric initiation centers present in 
polymer matrix by incident radiation in the range of actinic part of UV solar radiation results in 
generation of polymer alkyl radicals Pω. Local concentration of generated polymer alkyl radicals Pω 
depends among others on the intensity of incident radiation penetrating into location of the centers, 
i.e. on the diffuse transmission of incident radiation through the polymer matrix. Oxidation of the 
primarily created polymer alkyl radicals Pω is followed by consecutive formation of oxygen centered 
peroxyls POOω and hydroperoxides POOH involved in the oxidation chain mechanism. Hindered Amine 
Stabilizers (HAS) interfered in the first step with POOH. Hydroxylamine species >NOH and >NOCH3 
formed are involved in the chain-breaking process by scavenging peroxyls POOω. It has been accepted 
that formation of HAS-derived nitroxides >NOω in this step is indicative for the active participation of 
HAS in the stabilization process.  

Thick polymer plaques made of commodity polymers (polypropylene, polyethylene, polystyrene 

and poly(ethylene-co-norbornene) stabilized with secondary, tertiary or NOR HAS were exposed to 
accelerated aging in a Weather-Ometer (WOM). Nitroxide concentration profiles along direction of the 
incident radiation (perpendicular to the surface of the plaques) determined by electron spin resonance 
imaging technique, indicate spatial heterogeneity of the photooxidation process inside the plaques. 
Dependence of the nitroxide concentration in a particular volume of the exposed plaque on the WOM 
exposure time was found to be determined by competition between generation and regeneration of 
the nitroxides on one side and their consumption in the process of quenching polymer alkyl radicals or 
at transformation into inactive products on the second side. Spatial heterogeneity of the 
photooxidation process was found to depend strongly on both polymer and stabilizing system. 

Heterogeneity of photooxidation process in stabilized semicrystalline polymers PE and PP was 
confirmed by profiles of oxidation products, crystallinity and microhardness inside the plaques gained 
using independent microscopic-scale methods (infrared microscopy (IR) and microhardness (MH)) and 
by SEM micrographs.   
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Epoxy resins are one of the most widely employed thermosetting polymers due to their good 
mechanical and thermal properties, high chemical and corrosion resistance and low shrinkage during 
curing. However, their main drawback is their low toughness. The modification with block copolymers 
can reach an improvement in toughness as well as a microphase-separated morphology. This is why in 
this work the poly(ethylene oxide-b-propylene oxide-b-ethylene oxide) (EPE) triblock copolymer was 
employed as modifier of a DGEBA based epoxy matrix with the aim to obtain nanostructured 
thermoset systems with improved mechanical properties. Different contents of a triblock copolymer 
up to 50 wt % were added to the matrix in order to study the influence of the content of block 
copolymer on the morphology and mechanical properties of the epoxy system. DSC results proved the 
partial miscibility of EPE triblock copolymer in the epoxy resin. The morphologies studied by AFM and 
TEM showed clear nanostructuration up to 25 wt % EPE content. As a result of the interactions 
between PEO block and epoxy resin, this block is miscible with epoxy resin and consequently PPO 
appeared as a microseparated phase. The addition of 5 and 15 wt % of EPE block copolymer led to a 
considerable improvement in the toughness (KIC) of the materials. UV-vis measurements mainly 
indicated a decrease in the transmittance with the increase of EPE block copolymer content. 

 
Fig. 1. AFM phase images (1 µm x 1 µm) of a) neat epoxy, b) 5 wt % EPE/epoxy and c) 25 wt % 

EPE/epoxy systems. 
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Nanocomposites based on block copolymer matrix and inorganic nanoparticles have received 
special interest in the last years [1,2]. The interest in block copolymers is principally based on its ability 
to self-assembly generating different nanostructures. In this way, block copolymers have been used 
for different applications such as microelectronics, biomedical, surfactant, nanowires and magnetic 
storage media. Magnetic nanoparticles have received special attention due to their properties and 
potential applications in many diverse fields. When dispersing nanoparticles into a copolymer matrix 
an important issue is their dispersion and selective placement into desired domains. In order to 
overcome this problem a common practice is their surface functionalization in order to increase 
compatibility with matrix . 

The aim of this work was to disperse Fe2O3 magnetic nanoparticles into a PS-b-PCL block copolymer. 
To increase compatibility with one of the blocks of the copolymer, nanoparticles were modified by 
grafting a PMMA-b-PCL block copolymer to their surface. The success of modification was 
corroborated by means of FTIR, TGA and TEM analysis. Once nanoparticles were modified they were 
dispersed into a PS-b-PCL block copolymer. The effect of nanoparticle addition on the morphology of 
self-assembled copolymer was analyzed by AFM. It was demonstrated that nanoparticle dispersion has 
been improved when compared to unmodified one, being selectively located at the interfaces between 
both domains, without altering nanostructuring and crystallinity of block copolymer matrix. 

 
Fig. 1. !Ca ǇƘŀǎŜ ƛƳŀƎŜ όоȄо ˃Ƴύ ƻŦ t{-b-PCL block copolymer with 5 % of: a) unmodified Fe2O3 

nanoparticles and b) surface modified ones 
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Hydrogels can be defined as three-dimensional networks of polymers which can swell several 
hundred times in relation to their dry network mass when in contact with water or aqueous solutions 
[1]. Hydrogel properties depend strongly on their degree of crosslinking, the chemical composition of 
the polymer chains, as well as chemical and physical properties of the surrounding materials they are 
exposed to which vary the interactions between the network and surrounding liquids. Especially, on 
the basis of their dramatic swelling and shrinking behaviours, pH-sensitive hydrogels are being utilized 
for new potential applications [2].  In this work, we studied the effect of pH on the swelling of 
poly(acrylamide-co-acrylic acid)  (P(AAm-co-AAc)) composite gels using by Steady-state fluorescence 
(SSF) technique. Disc shaped composite gels were prepared by free-radical crosslinking 
copolymerization of P(AAm-co-AAc). N, N'- methylenebis (acrylamide) (BIS) and ammonium persulfate 
(APS) were used as crosslinker and initiator, respectively. Pyranine 4 was introduced as a fluorescence 
probe. P(AAm-co-AAc) composite gels were dried before being used for swelling experiments. The 
fluorescence intensity measurements were carried out using the Model LS-50 spectrometer of Perkin-
Elmer. All measurements were made at vertical position and slit widths were kept at 5 nm. Disc-shaped 
gel samples were placed on the walls of 1x1 quartz cells filled with different pH solutions for the 
swelling experiments. Fluorescence intensity of pyranine 4 was monitored during in situ swelling 
processes of composite gels.  Emission and scattered intensity of P(AAm-co-AAc) composite gel 
samples were monitored  during the swelling processes in different pH solutions. It can be seen that 
as the water uptake is increased, fluorescence intensity, Iem decreased and the scattered light intensity, 
Isc increased. Since the increase in Isc corresponds to increase in turbidity of the swelling gel, then we 
havŜ ŘŜŦƛƴŜŘ ŎƻǊǊŜŎǘŜŘ ŦƭǳƻǊŜǎŎŜƴŎŜ ƛƴǘŜƴǎƛǘȅΣ άLέ as Iem/Isc.  It was observed that fluorescence intensity 
values decreased as swelling progressed. Li-Tanaka equation [3] was used to determine the swelling 

time constants, tc and cooperative diffusion coefficients, Dc for the swelling processes.  Results were 

shown that swelling time constants, t decreased and diffusion coefficients, D increased as the pH 
values increased. 

In conclusion these results have shown that the direct fluorescence method can be used for real-
time monitoring of P(AAm-co-AAc) composite hydrogel swelling process. In this method in situ 
fluorescence experiments are easy to perform and provide us with quite sensitive results to measure 
the swelling parameters.   
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In this study, we reported the preparation of hybrid organic/inorganic materials based on epoxy 
matrix. The inorganic structures were created via sol-gel process of (3-
glycidoxypropyl)trimethoxysilane (GPS). Their final shape and condensation degree was directed by a 
choice of suitable catalytic agent. Two conventional catalysts ς tin- (DBTL) and amine-based (DABCO) 
ς were compared with novel, imidazolium-based ionic liquids (ILs). The influence of catalyst on 
morphology of formed nano-objects (cycles, cages and ladders) was evaluated by means of NMR in 
solid state, DLS, MALDI-TOF MS, FT-IR, SEC and Raman spectroscopy.  

The role of the chosen ILs as coupling agents between silica and graphene fillers was also studied 
in order to prepare the final organic-inorganic hybrid materials. The impact of the type of inorganic 
precursor and interphase interactions on final thermo-mechanical properties of O/I hybrids was 
determined by a set of methods including: DMTA and tensile tests, scattering methods (SAXS, WAXS), 
morphology evaluation (TEM, SEM) and TGA. The completely cured hybrid materials showed an 
improvement in rubbery modulus, toughness as well as thermal stability. At the same time the glass 
transition temperature remained nearly unchanged. Furthermore, the procedures enabled to prepare 
fully transparent bulk (massive) hybrid materials. 
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Oxidation is responsible for the degeneration of aliphatic polyamide use properties due to their 
sensitivity to the presence of oxygen when exposed to moderate and high temperatures. Chain scission 
mechanisms occur in the amorphous phase via radical chain reactions [1] implying the reduction of 
molar mass and in the end, lead to embrittlement. 

The present work is a study of embrittlement induced by thermal oxidation for polyamide 11 (PA11) 
with different initial molar mass. The test samples were films (about 70 µm thick to avoid DLO) aged 
under air at 110 °C. Size exclusion chromatography (SEC) and DSC measurements reveal random chain 
scission and chemicrystallization processes [2]. A correlation between strain at break measured at 23 
°C and molar mass is assessed without initial molar mass dependency (Fig. 1). Furthermore, we will 
investigate the influence of tensile testing temperature on the ŎǊƛǘƛŎŀƭ ƳƻƭŀǊ Ƴŀǎǎ όaΩC) controlling the 
ductile-brittle transition. 

 
Fig. 3. R)  measured at 23 °C as a function of molar mass for PA11 films (70 µm 

thick) with different initial molar mass (Mn0) during air aging at 110 °C. 
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While polyolefins are generally prone to oxidative degradation, this is even more critical for 
polypropylene (PP) due to its chain structure. At application temperatures and, even more so, during 
processing, the molecular weight will be reduced, causing a deterioration of the mechanical properties. 
In order to limit these phenomena, antioxidants are used in all commercial PP formulations. Various 
chemistries have been developed over time, among which hindered phenolic antioxidants (e.g. 
(Pentaerythrityl-tetrakis(3-όоΩΣрΩ-di-tert.butyl-4-hydroxytoluyl)-propionate commercially available as 
Irganox® 1010 from BASF AG) are frequently used due to their combination of efficiency and cost. 
People are searching for new chemistry (meaning new molecules) or for new synergisms between 
existing compounds, in order to further improve the performance and / or reduce the cost. 

 

Fig. 1. Chemical structure of investigated melamine/phenol derivatives. 

 

Fig. 2. Chemical structure of investigated melamine/phenol derivatives. 

In the current research a serious of new hindered phenol compounds carried by a triazine core were 
prepared in lab scale; the structures derived from internal work on melamine chemistry are shown in 
Figure 1. The performance of these compounds as an antioxidant of polypropylene was evaluated at a 
test concentration of 500 ppm with multiple extrusions at 250°C for processing stability and oven aging 
tests at 150°C for long-term stability. The melt flow rate (MFR) change and the discoloration of the 
materials as measured by yellowness index (YI) was checked after each extrusion. As summarized in 
Figure 2, the new compounds can be used as antioxidants for both processing and long-term stability 
in PP. The performance strongly depends on the chemical structure. 
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NBR is widely used in automotive and petroleum industries due to its high abrasion and oil 
resistances. It inevitably contacts oils when it is used as seals. On one hand, oils might extract oil-
soluble additives in NBR, e.g., antioxidants and plasticizers. On the other hand, some additives in oils 
such as extreme pressure additives might accelerate deterioration of the seals. In this article, the 
thermo-oxidative aging of NBR immersed in different kinds of oils was studied. The recovery from 
bending test showed that the samples aged in different oils had similar behavior. For the chemical 
changes, the samples aged in base oil are the most stable when compared with those aged in air and 
in full oil (the formulation of which is the base oil together with some extreme pressure additives). The 
oxidative reaction and crosslinking degree of samples in base oil are the lowest. The base oil serves as 
a good barrier and prevents oxidative reaction from going in depth. While for the samples aged in full 
oil, they get higher oxidative degree than that in base oil, and the crosslinking degree of them are also 
higher. For additives in full oil, some of them can easily be absorbed on samples and then diffused into 
the interior, especially for that contains N element. Some other additives can be oxidized and 
deposited on NBR. 
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Polypropylene (PP)/CaCO3 composite is widely used in industry and daily life. The addition of CaCO3 

could improve the mechanical strength of PP greatly, but bring negative effect to the stability of PP. 
This article mainly focuses on the natural aging of PP/CaCO3 composites and illuminates how fillers 
accelerate the aging of PP. During aging, the carbonyl indices of PP/CaCO3 composites increased faster 
than that of pure PP as expected, and the volatile aging products were detected. The PP/nano-CaCO3 

composite had higher oxidation rate than the PP/micron-CaCO3 composite. With CaCO3 particles 
treated with different coupling agents, the composites showed different oxidation rates but their aging 
mechanism was the same. The coupling agents and CaCO3 showed synergistic effect on natural aging 
of PP. The results demonstrated that the interfacial area of PP and CaCO3 particles, together with the 
surface chemicals of the latter, accounted for the accelerated degradation of PP. Meanwhile, unlike 
commonly observed results that the tensile strength of polymer materials decreased monotonously 
during aging, the tensile strength of PP/CaCO3 composites increased in the beginning unexpectedly and 
then decreased in the later stage. A vague interface of PP and CaCO3 could be observed, but the 
carbonyl index did not increase obviously. A surface expanding experiment was designed to 
demonstrate that the aging of composites began from the interface, and interactions/reactions 
generated between PP and CaCO3 particles during aging. 
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The interest in new materials with specific properties able to respond to an external solicitation has 
ōŜŜƴ ƎǊƻǿƛƴƎΦ ¢ƘŜǎŜ ƳŀǘŜǊƛŀƭǎ Ŏŀƴ ōŜ ŘŜǾŜƭƻǇŜŘ ōȅ ŘŜǎƛƎƴƛƴƎ ōƭƻŎƪ ŎƻǇƻƭȅƳŜǊ ǿƛǘƘ άǎƳŀǊǘέ ƳƻƭŜcular 
architectures capable to carry out a variety of functions. Comprising, at least, two chemically different 
polymer segments, block copolymer combine the properties of the both original polymers, offering 
the possibility to tailoring the physico-chemical and thermo-mechanical properties to obtain new 
engineering materials [1]. 

Controlled radical polymerization (CRP) techniques have been widely used for the preparation of 
several block polymers with controlled molecular weight, narrow polydispersity and well-defined 
architecture (e.g. block, gradient and graft copolymers and stars), namely the reversible addition 
fragmentation chain transfer (RAFT) polymerization. RAFT polymerization is arguably a versatile 
method due to its compatibility with a wide range of functional monomers and reaction media along 
with its relative ease of use. 

This research work focuses on the synthesis and characterization of styrene and 4-vinylbenzoic acid 
copolymer (PS-b-P4VBA) by RAFT polymerization. NMR-1H and gel permeation chromatography (GPC) 
evidenced that a block-copolymer was successfully synthesized. 

a)  b)  
Fig. 1. a) NMR-1H spectrum of block-copolymer; b) molecular weight distribution of the 

synthesized PS MACRO RAFT and PS-b-P4VBA copolymer. 
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Natural rubber SMR20 was compounded with three levels of modified clays, 1 CEC, 2 CEC, and 4 

CEC at 5 phr filler content in terms of improving its properties [1].The essence of this work was to study 
the effect of maleic anhydride (MA) used as compatibilizing agent on the filler-rubber interaction 
(bound rubber content), rheological, mechanical, and swelling properties. The results showed that, 
bound rubber content of uncurative MA samples increases with increasing the modification degree of 
clay as compared to those without MA. This implies that filler-rubber interactions were achieved in the 
presence of MA because of chemical and physical bond formations. The rheological data in terms of 
curing time, T90 and maximum torque, Mmax were determined and it was found that there is a long 
delayed onset of curing for approximately 7 min and a decrease of torque in the presence of MA as 
compared to that of samples in absence of MA. The tensile tests of curative samples NR/1CEC, 
NR/2CEC, and NR/4CEC without MA showed higher tensile values, 15.70, 15.63 and 10.96 MPa, 
respectively at 5 phr filler loading as compared to that of neat NR, or samples with MA. Previous work 

[2] reported that NR-SMR20 filled by 60 phr carbon black filler content exhibited comparable tensile 
values. The retardation in the curing time and the decrease in the tensile values may be due to the 
reaction between the accelerator (MBT) and MA which caused a suppression of the cross-linking 

formations within polymer chains [3]. Furthermore, the swelling measurements for curative samples 
with/and without MA were carried out in toluene. The results showed that samples without MA 
improved the swelling behavior rather than those with MA. This result is in agreement with the 
mechanical data discussed above.  
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Nanostructured materials have been in the focus of growing research interest since decades due to 

their barrier property improvement comparing to the pristine polymer based materials. The present 
work is focused on the development and studies of new polymer nanocomposite materials based on 
ethylene-vinyl alcohol copolymer (EVOH), which is good candidate for packaging purposes [1]. Zeolite 
nanoparticles were used as filler in order to develop materials for encapsulation of photovoltaic 
devices. Zeolites were chosen due to their high and adjustable absorption capacity which makes them 
suitable to use as water scavenger for electronics in order to decrease the effect of humidity on the 
device performance. 

The aim of this work is to optimise the nanocomposite film processing and to study the effect of 
zeolite particles loading on EVOH based material morphology and photostability. Two L-type zeolites 
of nano- and micro-scale sizes were used as fillers. The nanocomposites with 5, 10 and 20% particle 
additions were processed either by solution casting or by melt mixing in twin-screw extruder (TSE). 
Transmission and scanning electron microscopy carried out on EVOH/composites showed a 
homogenous distribution of the particles for the samples obtained by solution casting (Fig. 1).  

  

Fig. 1. TEM images of EVOH/20wt% zeolite nanocomposites 
The photochemical behaviour of EVOH/zeolite nanocomposites and the impact of the fillers were 

studied by FTIR and UV-±ƛǎƛōƭŜ ǎǇŜŎǘǊƻǎŎƻǇƛŜǎΦ Lǘ ǿŀǎ ŦƻǳƴŘ ǘƘŀǘ ȊŜƻƭƛǘŜ ƭƻŀŘƛƴƎ ŘƻŜǎƴΩǘ change the 
main mechanism of polymer photodegradation. However, zeolites show a prodegradant effect on 
EVOH photooxidation. It was found out that correlation between the nanoparticles content and the 
increasing of the photo-oxidation rate is linear and may be mainly caused by metal impurities present 
in the zeolite powders. Additionally, the characterisation of zeolite particles by TEM, FTIR and UV-
Visible spectroscopies will be examined in terms of their influence on EVOH nanocomposites 
properties. 
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Epoxy resins due to their excellent mechanical and dielectric properties along with relatively low 
shrinkage, high resistance to elevated temperatures and chemical media are widely used in various 
applications including coatings, adhesives, electronics or structural engineering. Such huge versatility 
of epoxy resins comes from their feasibility to undergo numerous modifications either by non-reactive 
fillers but also by huge array of cross-linking agents. In recent years some efforts have been undertaken 
to increase the flexibility of cured epoxy resins by incorporation of highly branched polymeric 
structures into the network [1, 2]. Hyperbranched polymers (HBPs), often referred to as starburst 
polymers, cascade polymers or dendrimers can be regarded as a new class of efficient polymer 
modifiers of thermosetting materials, including epoxy resins. Due to some advantageous properties of 
dendronized polymers, i.e. high degree of branching what makes them much less viscous in 
comparison to their linear analogues with the same equivalent molecular weight and high 
concentration of terminating functional groups available for the reaction with epoxy systems, this class 
of compounds may be an appealing class of novel curing agents. 

We developed a new class of self-lubricating epoxy composites, comprising both, hyperbranched 
polyamines as a cross-linking agents and also complex grease [3, 4] acting as an inherent lubricant. The 
field of application of these new materials can be found in marine industry, forestry as well as in food 
industry where high risk of environment or food contamination exists. New composites exhibit great 
mechanical and tribological properties what makes them an excellent choice for such applications as 
substitute for bears or any moving elements made of steel, where severe conditions are present - high 
temperature, humidity and dust ς and constant lubrication is needed.  
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Social Fund. 

References 

[1] M. Sangermano, G. Malucelli, R. Bongiovanni, A. Priola, A. Harden, Polymer International 54 (6) 
(2005) 917ς921. 

[2] J.H. Oh, J. Jang, S.-H. Lee, Polymer 42 (20) (2001) 8339ς8347. 

[3] WΦ 5ǊŀōƛƪΦ aΦ ¢ǊȊƻǎΣ WΦ LƱƻǿǎƪŀΣ .Φ .ŜǊŜǎƪŀ;  Przem. Chem. 2013, 92, 10, 1846. 

[4] WΦ LƱƻǿǎƪŀΣ LΦ {ȊǿŀŎƘΣ .Φ .ŜǊŜǎƪŀΣ WΦ DƴƛŀŘȅΣ aΦ {ȊƳŀǘƻƱŀΣ LΦ {ŜƳŜƴƛǳƪΣ WΦ 5ǊŀōƛƪΣ  
R. Kozdrach,  Przem. Chem. 2013, 92, 10, 1850. 

  

http://www.itee.radom.pl/lang/index.php/21-o-instytucie/informacje-ogolne/37-25-lat-itee-pib


The 8th International Conference on Modification, Degradation and Stabilization of Polymers 

53 
 

22 

NANOSTRUCTURES SELF-ASSEMBLED THROUGH NON-COVALENT BONDING 
OF METAL COMPLEXES WITH LIGANDS CONTAINING SILOXANE OR SILANE 

FRAGMENTS 

Mirela-Fernanda Zaltariov1, Maria Cazacu1, Angelica Vlad1 

1άtŜǘǊǳ tƻƴƛέ LƴǎǘƛǘǳǘŜ ƻŦ aŀŎǊƻƳƻƭŜŎǳƭŀǊ /ƘŜƳƛǎǘǊȅΣ !ƭŜŜŀ DǊΦ DƘƛŎŀ Voda 41A, 700487 Iasi,  Romania 

Keywords: nanostructures, hydrogen bonds, AFM, TEM, self-assembly 

Our current research interest is the synthesis of new ligands containing siloxane or silane units in 
structure and their using in build-up metal complexes. Thus, a series of silicon-containing amine and 
carboxylic acids were prepared, full characterized and reacted, often in presence of pyridyl derivatives, 
as co-ligands with different metal salts or clusters. Either small molecules or coordination polymers 
were obtained which, in solid state self-assemble in structures with different functionalities through 
non-covalent bonds (hydrogen bondsΣ ˉ-ˉ ǎǘŀŎƪƛƴƎ, etc.) as was proved by X-ray single crystal 
diffraction and spectral analysis (Fig. 1).  

  

Fig. 1. Illustrative 2D structures obtained. 

 

Fig. 2. (1) AFM images of manganese-containing 
coordination polymer (a)-phase contrast image, (b)-
topographic image 2D, (c)- topographic image 2D, 

(2) TEM image of manganese-containing 
coordination polymer. 

In general, these are porous being suitable for gas sorption and storage as was verified by 
registering the sorption isotherms. The presence in structure of the flexible bridge (i.e., siloxane) 
confer them adaptability to the guest molecules.The presence of metal centers (Mn, Co or Cu) confers 
many properties of interest such as magnetism, catalytic or/and biological activity, etc. proved by 
adequate measurements. Co-existence in structure of the highly hydrophobe dimethylsiloxane or 
dimethylsilane units and polar metal-organic fragments confer somewhat amphiphile character to the 
compounds which are self-assembling both in solution and in film as was emphasized by surface 
tension and AFM, TEM (Fig. 2) measurements, respectively. This ability is of interest for their potential 
application to orient other chemical species, such as biomolecules, or in catalysis [1].  
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The interest in using natural resources increased considerably in recent years also in the plastics 
industry. Wood and lignocellulose fibers are used extensively as reinforcements in a wide variety of 
polymers. Lignin is also a good candidate for combining it with polymers. Lignin is produced as a 
byproduct in the paper and bioethanol industry; using it in value added applications would be 
beneficial for the industry. However, lignin is a very polar material with a large number of functional 
groups, thus its molecules interact with each other very strongly. The polymer cannot be melted, fused 
or dissolved in most solvents and it is not miscible with commodity polymers. Although several 
attempts have been made to blend lignin with various polymers, the properties of the blends 
deteriorated in most cases and especially in polyolefins. The goal of our work was to prepare polymer 
blends with ionomers and study interfacial interactions, structure and properties of the blends. 

 Two lignosulfonates produced by Burgo 
Cartiere SpA, Italy, with sodium (Bretax SRO2) and 
calcium (Bretax CRO2) counterions and three 
Surlyn ethylene-acrylic acid-acrylate copolymers 
produced by DuPont, USA, were used for the 
preparation of the blends. The components were 

homogenized in an internal mixer at 190 C̄ and 
then compression molded into 1 mm thick plates 
at the same temperature. Structure was 
characterized by SEM, while mechanical 
properties by tensile testing. Micromechanical 
deformation processes were followed by acoustic 
emission measurements. The originally very large 

particles (72 and 82 mm, respectively) of lignin 

broke down to very small droplets (0.35-0.85 mm) 
during mixing indicating strong interactions 
between the two components. The stiffness of the 
blends increased considerably with increasing 
lignin content, while strength varied in a wide 
range among the polymers, but depended only 
relatively slightly on the amount of lignin. The type of the lignin did not seem to influence properties, 
but reinforcement was inversely proportional to the ion content of the ionomer. Further study and 
analysis are needed to determine all correlations among the molecular characteristics of the polymer 
and lignin, the dispersed structure of the polymer and the properties of the blends.  
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Organic-inorganic nanocomposites have drawn a considerable attention in polymer science in last 
decades.  Epoxy resin diglycidyl ether of bisphenol A (DGEBA) was cured with different amines 
including oligomeric diamines (Jeffamines), aromatic diamine diaminodiphenylmethane (DDM) and 
cycloaliphatic 3,3'-dimethyl-4,4'-diaminocyclohexylmethane (Laromin C260). Silica was generated in 
situ from the most common alkoxysilane precursor, TEOS or TMOS by using BF3MEA as an initiator. 
Nonaqueous solvent-free sol-gel reactions are relatively slow under these conditions thus making possible 
to control the silica structure evolution and to prevent a phase separation that often occurs during the fast 
ŎƭŀǎǎƛŎŀƭ άŀǉǳŜƻǳǎέ ǎƻƭ-gel process [1]. 

The coupling agent GTMS was used to strengthen an interphase interaction by covalent bonding 
with an epoxy matrix. The most efficient reinforcement of the epoxy network is achieved by the 
combination of both TMOS and GTMS alkoxysilanes, showing synergy effects. 

The structure, morphology, chemorheology, mechanical properties and thermal stability were 
followed by NMR, TEM, DMA and TGA. 
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Introduction. PVC treated with ionizing radiation has a very low crosslinking yield, such that a 

crosslinking agent is needed. During irradiation the crosslinking monomer also suffers 
homopolymerization, reducing PVC crosslinking density [1]. Transfer agents are known to have control 
of growing chains and expected to influence crosslinking mechanism. 

Experimental. An industrial PVC K=72 was used to prepare typical plasticized formulations. The 
polyfunctional TMPTMA was used as crosslinking agent, and lead or a synergistic mixture of Ca/Zn 
stereates (2/1 % w) as stabilizers; all industrial grade. Three transfer agents were added: 
mercaptoethanol (ME), dodecylmercaptide (DDM) and bencyl-triphenyl-phosphonium chloride (CBF). 
Other components of formulation were also industrial grade. 

Samples were mixed in a roller mill at 150ºC, and the final samples prepared in a hot press to have 
2 mm thickness. The electron beam treatment was carried out in a Dynamitron of 4.85 MeV and a K=27 
kGy/(ft/min)/mA to provide a dose of 75 kGy. Characterization of irradiated samples consisted in gel 
percentage, spectroscopic studies with FTIR, mechanical tests using DMA, HCl evolution and Activation 
energy (Ea) to degradation by TGA. Flory-Rehner equation was used to calculate crosslinking density 
when a sample was kept under THF during 48 h and then dried during 24 h at 50ºC for obtaining soak 
and dried weights. 

Results. Gel percentage is considerably high for irradiated material and FTIR indicate the presence 
of peroxide and carbonyl groups in a smaller amount to unirradiated samples, suggesting the use of 
such species during crosslinking. Elastic and viscous modulii are enhanced after irradiation, as 
measured by DMA, suggesting high tenacity, especially for the DDM agent and very similar among lead 
and Ca/Zn stabilized formulations. 

HCl evolution showed a reduction in induction time (Ti) but activation energy (Ea) calculated using 
arrhenius showed an enhanced value after irradiation. Finally, crosslinking density increases for Ca/Zn 
formulations, except for the CBF agent, while this effect is not observed for the lead stabilized 
materials, as seen in Table 1.  

Table 1. Crosslinking density and molecular weight between crosslinks (M´c) 

Formulations % Gel Crosslinking Density (mol/m3) M´c (Kg/mol) 

Ca/Zn 42 39.81 32.9 
Ca/Zn-ME 35 41.37 31.7 

Ca/Zn-DDM 37 41.33 31.7 
Ca/Zn-CBF 38 37.24 35.2 

Pb 40 44.12 29.7 
Pb-ME 35 43.09 30.4 

Pb-DDM 37 42.76 30.6 
Pb-CBF 29 39.37 33.3 
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The experimental strategy and initial results from accelerated thermal ageing and mechanical 
testing trials on foamed polysiloxane materials (see Fig 1) will be reported and discussed in this 
presentation. In particular, an understanding of changes in mechanical responses and load retention 
properties with age is required to support engineering (FEA) codes which provide indicators of the 
wider impact of polymer degradation to the performance of the assembly. 

These materials typically suffer from compression set and loss of load retention properties (see Fig 
2) which is highlighted by a gradual shift in the stress/strain profiles along the strain axis with a 
corresponding reduction in the preload at a given strain. Potential strategies to stabilise the material 
to limit degradation will be detailed. 

 

 

Fig. 1. X-ray computer tomography image of RTV 5370 foamed polysiloxanes. 

 

 
Fig. 2: Changes in foam mechanical response with age evidence showing the deteriation in the 

stress required to compress the material to ~50% of initial thickness. The lines refer to age (in yr) of 
0, 0.4, 0.8, 1.2, 1.6 and are represented by black, orange, green, blue, pink and light green. The arrow 

and box represent the specification limits. 
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Plastics production has continuously grown over the past decades what consequently reflects in 
the problem of post-consumer waste disposed into landfills, which represents long-term 
environmental issue. One of the most widely used solutions for waist treatment is recycling. Among 
several recycling methods, mechanical recycling represents one of the most common recycling 
procedures. During mechanical recycling material is ground down and physically reprocessed, 
therefore it is exposed to mechanical and thermal degradation as well as oxidation [1]. Eventually 
material properties do not remain the same and this represents the issue which should be considered 
when designing the technology and applications of the products made of recycled material. In this 
context, the current study deals with the investigation of the effect of extensive mechanical recycling 
on processability and mechanical properties of high density polyethylene (HDPE), as it is one of the 
most widely used plastics. 

For the purpose of our research, extensive mechanical recycling of HDPE was simulated with the 
extrusion process, thus the material was exposed to 100 consecutive extrusion cycles. Recycled 
materials extruded in 1st, 2nd, 5th, 10th and every next 10th extrusion cycle (20th, 30thΧ 90th and 100th) as 
well as the non-recycled HDPE were taken to prepare the samples for further characterization with the 
process of gravimetrical casting [2].  

Processability of virgin HDPE and its recyclates was studied during extrusion by recording the 
processing conditions, i.e., melt pressure and extrusion torque, while after preparation of the 
recyclates, we performed melt flow index measurements (MFI), small amplitude oscillatory shear tests 
(rheological properties), and  DSC measurements of thermal properties. Further, mechanical 
properties in solid state were characterized in terms of hardness and modulus measured with 
nanoindentation, and finally, shear creep compliance was measured to characterize ǘƘŜ ƳŀǘŜǊƛŀƭǎΩ 
time-dependence properties in solid state. 

Rheological results and MFI measurements indicate significant structural changes in the material 
that occurred during the first 30 extrusion cycles. Those changes affect material processability which 
is as well supported by the recorded processing pressure and torque. On the other hand, processing 
did not significantly affect the thermal properties. Results on hardness and modulus show 
deterioration of the material mechanical properties through the process of repeating recycling. 
Similarly, shear creep compliance measurements shown an unfavorable effect of mechanical recycling 
on the time-dependent mechanical properties, particularly after the 30th extrusion cycle. 

In general, it can be concluded that mechanical recycling affects HDPE processability and its 
mechanical properties. Therefore, these changes needs to be taken into account when designing the 
products made of recycled HDPE and selecting its production technologies. 
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Low density polyethylene (LDPE) was thermally [1], thermo- [1,2] and photo-oxidatively [3,4] 
degraded (Td, TOd and POd, respectively) and mainly characterized in shear and uniaxial extensional 
flows. FTIR spectroscopy, GPC and the solvent extraction method were also selectively used. Linear 
viscoelasticity seems to be marginally affected in Td and TOd in contrast to POd. The enhanced strain-
hardening observed in uniaxial experiments presents a clear evidence for long chain branching 
formation in the case of Td and TOd and also crosslinking in POd (Fig. 1). Details will be given about 
the structural modification in the different type of degradations, quantifying the non-linear data with 
the MSF model.  

 
Fig. 1. Difference between the reference sample (fulfilled squares) and the 75min thermo-

oxidative (empty circles) and 1 week photo-oxidative (empty triangles) degraded samples for 
elontational rates between 0.05 and 8 s-1. Lines correspond to the linear viscoelastic start-up. 
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