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  1.
GENERAL  REFERENCES

Conference:  PLASTCISERS 2003.  "A Comprehensive overview of regulatory and market trends for flexible PVC and latest developments in new materials and ed-use applications"  19-20 March 2003.  Hotel Le Plaza, Brussels, Belgium.

Conference:  PVC 2002:  towards a sustainable future.  Proceedings of a conference held Brighton, 23rd-23rd-25th April 2002.  Institute of Materials, European Council of Vinyl Manufacturers; BPF; PIFA. London, IOM Communications Ltd., 2002, 60 papers, pp.608.

Abstract:  The key theme of this three day international conference is the role the PVC industry can play in creating a sustainable future. Papers are divided into nine sessions: Strategic direction; Challenges and markets; PVC profiles; Flexibles; Polymerisation; Sustainability; Processing; Stabilisers; Additives.

Conference:  VINYLTEC 2002: Compounding polyvinyl chloride in the 21st Century.  Vinyltec 2002. Compounding polyvinyl chloride in the 21st century. Proceedings of a conference held Itasca, Il., 30th-2nd Oct.2002;  Brookfield, Ct., SPE, 2002.

Conference:  VINYLTEC 2000: Rigid PVC in the New Millennium: Innovations, Applications, Properties.  11-12 October 2000, Philadelphia, Pennsylvania.  SPE, USA.  2000. pp 206.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Michael W Allsopp, Giovanni Vianello:  Poly(vinyl chloride).  European Vinyls Corporation (UK) Ltd.,  Runcorn,  UK.  Editor(s): Wilks, Edward S.  Industrial Polymers Handbook  (2001),  2,  865-905.  Publisher: Wiley-VCH Verlag GmbH,  Weinheim, Germany  CODEN: 69CMY5  Conference; General Review written in English.
Abstract:  A review on the prodn., phys. and chem. properties, processing, and uses of PVC. (REVIEWS 04)

Dietrich Braun:  Poly(vinyl chloride) on the way from the 19th century to the 21st century.  Deutsches Kunststoff-Institut,  Darmstadt,  Germany.  Journal of Polymer Science, Part A: Polymer Chemistry  (2004),  42(3),  578-586.  General Review written in English.

Abstract:  A review on poly(vinyl chloride) (PVC) in which the most notable milestones in PVC history and their importance to the development of macromol. chem. are briefly described, and some current PVC research and industrial applications, with respect to polymn., stabilization, bulk property modification, and chem. and material recycling of waste, are discussed.  Some selected topics include emulsion polymn. and controlled free-radical polymn.  Chem. reactions offer many possibilities for the modification of PVC, but they have been not used on a tech. scale yet.  Much work has been done on stabilization with nontoxic or metal-free systems.  The bulk properties of PVC can be influenced by impact modification through the addn. of graft copolymers or by blending with other polymers.  Also presented are some problems and recent developments in PVC recycling. (REVIEWS 01)
Dietrich Braun:  PVC - origin, growth, and future.  Deutsches Kunststoff-Institut,  Darmstadt,  Germany.  Polymer Preprints (American Chemical Society, Division of Polymer Chemistry) (2001),  42(2),  826. Journal Review Computer Optical Disk  written in English

Abstract:  A review with refs. on polymn., stabilization, blending and blends, and recycling of PVC. (REVIEWS 04)

A William Coaker: Poly(vinyl chloride).  A. W. Coaker and Associates, Inc., North Olmsted, OH, USA.  Editor(s): Clara D Craver, Charles E Carraher, Jr.  Applied Polymer Science  (2000),  107-156.  Publisher: Pergamon Press,  Oxford, UK.  Conference; General Review written in English

Abstract:  A review with 95 refs. on the prodn., properties, processing and applications of PVC. (REVIEWS 05)

Anand Kumar Kulshreshtha:  PVC outlook for the next 20 years.  Research Information Group, R&D Centre,  Indian Petrochemicals Corporation Ltd.,  Vadodara,  India.  Popular Plastics & Packaging  (2003),  48(6),  63-65.  General Review  written in English.

Abstract:  Review.  PVC has been under attack from environmental groups for some time.  Whatever the merits of the environmentalist arguments, PVC has resisted this attack in many applications because of a unique combination of performance and price.  As a result, the PVC industry has been experiencing a period of good growth.  Metallocene based polyolefin resins are the first materials that appear to be a threat to that position.  Recent reports of the performance of metallocene resins has demonstrated an incredible performance boost when compared with conventional PE or PP.  This report will examine the threat from the development of metallocenes. (REVIEWS 02)

Maria Obloj-Muzaj:  Present image of poly(vinyl chloride).  Zakl. Polichlorku Winylu,  Inst. Chem. Przemyslowej im. Ignacego Moscickiego,  Warsaw,  Poland.  Editor(s): Eugeniusz T Knypl. Otrzymywanie, Zastosowanie i Analiza Wodnych Dyspersji i Roztworow Polimerow, Materialy Konferencji, 5th, Szczyrk, Poland, October 14-16, 1999  (2000),  Meeting Date 1999, 169-175. Publisher: Osrodek Badawczo-Rozwojowy Kauczukow i Tworzyw Winylowych,  Oswiecim, Poland.  Conference; General Review  written in Polish

Abstract:  A review with 23 references, including the properties and applications of PVC; action of VC monomer and its level in PVC powder and PVC final products; PVC behavior during incineration, esp. degrdn. products, levels of dioxins; comparison of PVC to other building materials from safety and ecol. points of view.  Possibilities of PVC post-utilization: recycling, feedstock, incineration with energy recovery.  Effect of processing aids on the environment, esp. effect of plasticizers and stabilizers.  New possibilities created by new generation of org. stabilizers so called latent mercaptides (very effective, free of heavy metals, activated with ppm amts. of Zn salts).  The state of acceptance of PVC by UE organizations and directives as well as - lately - by German Green Party and German Minister of Environment are discussed. (REVIEW 05)

Stuart Patrick:  PVC compounds and processing.  Rapra Technology Limited,  Shawbury, Shrewsbury, Shropshire,  UK.  Rapra Review Reports  (2004),  15(3),  i, 3-42.  General Review written in English.

Abstract:  A review on the whole wide world of PVC chem. and manuf.  Several topics are consider.  For the PVC industry: PVC resin (vinyl chloride manuf. and homopolymers), copolymers and terpolymers, chlorinated PVC, PVC resin characterization (mol. wt., particle size, and bulk powder properties), key additives, processing techniques, and industry outline (PVC resin producers, PVC compounders, and global market by application).  With respect to PVC industry: PVC resin (vinyl chloride manuf. and homopolymers), copolymers and terpolymers, chlorinated PVC, PVC resin characterization (mol. wt., particle size, and bulk powder properties), key additives, processing techniques, and industry outline (PVC resin producers, PVC compounders, and global market by application).  Additives, formulation, and heat stabilizers (solid and liq. stabilizers), plasticizers (phthalate alternatives and polymeric plasticizers), multifunctional additives, property modifiers (process aids, impact modifiers, heat distortion temp. modification, and modifiers for semi-rigid and plasticized applications), lubricants, fillers (CaCO3, wood fillers/fibers/flour composites, glass beads/glass fiber, conductive and magnetic fillers, other inorg. fillers, and nanocomposites), flame retardants and smoke suppressants, pigments, biocides, blowing agents, antioxidants and light stabilizers, other additives (antistatic agents, viscosity modifiers, and antifogging agent's), and formulations (PVC-U compds. and testing, crosslinked PVC, medical and food contact use, and membranes) applications are discussed:.  Compounding and processing technol. are considered as well as fabrication and treatment and sustainable development. (REVIEWS 01)

T Rehm:  Polyvinyl chloride (PVC).  Kunststoffe Plast Europe; 92, No.10, Oct.2002, p.22-3.

Trends in the manufacture and use of polyvinyl chloride (PVC) are reviewed, Improvements in suspension polymerisation systems have resulted in reduced cycle times, and new developments for paste PVC production are currently under evaluation. Pipe extrusion and window profile extrusion remain a significant area of use for PVC with significant improvements in pipe strength being obtained by innovations in extrusion technology. Graft copolymers or blends with acrylates and methacrylates give improvements in impact strengths for window profiles and improved extrusion output. Sheeting and film remain important areas of use, in packaging, furniture manufacture and many other areas. Developments in PVC plastisol applications allow better foaming and higher coating speeds. Environmental aspects of PVC production and usage are discussed, particularly with regard to future European Union initiatives.  (no references) (PL POLYMERIZATION 03)

Shinisuke Sasaki:  PVC.  Quality Guaranteed Office,  Taiyo Enbi K. K.,  Japan.  Editor(s): Hajime Nishihara. Kobunshi no Chojumyoka Gijutsu  (2001),  195-207.  Publisher: Shi Emu Shi,  Tokyo, Japan. conference; General Review  written in Japanese.

Abstract:  A review with refs. on prepn., processing, and applications of PVC. (REVIEWS 04)

IG Syrkina, Yu. A Treger:  Poly(vinyl chloride). Presence and future.  GUP NII "Sintez",  Russia.  Ekologiya i Promyshlennost Rossii  (2000),  (June),  29-31.  General Journal Review written in Russian

Abstract:  A review with 28 references describing various fields of PVC application and outlook for its future usage.  The increase of recycling of PVC waste and manufacturing. new plastics from it is discussed. (REVIEWS 05)

  2.
ADDITIVES 1:  GENERAL

Jean-pierre Disson, Stephane Girois:  Acrylic process aids for PVC: From theoretical concepts to practical use.  Plastic Additives Technical Service,  ATOFINA,  Saint-Fons,  Fr.  Journal of Vinyl & Additive Technology  (2003),  9(4),  177-187.  General Review  written in English.

Abstract:  A review.  Acrylic process aids have been widely used for decades in the prodn. of both rigid and flexible PVC materials.  Their advantages are well-known and are briefly reviewed in this paper.  Excessive use of process aids or selection of the wrong mol. wts. may, however, lead to undesirable behavior ultimately resulting in defects in PVC materials.  These limitations are discussed in detail and explained on the basis of general polymer science considerations.  Some criteria to optimize the proper selection of the level and nature of the process aids in PVC formulations are given in relation to the final applications, such as films, window and foam profiles, pipes, and so on. (REVIEWS 02)

Kenichi Ioroi, Hiroyuki Enomoto:  Lubricants.  Oil Chem. Lab.,  NOF Corp.,  Japan.  Purasuchikkusu Eji  (2000),  46(4),  138-143.  Journal Review written in Japanese.
Abstract:  A review with 10 refs. on types and properties of lubricants, their compounding with various plastics, including PVC, PS, ABS, PE, PP, PC, PET, PA, and thermoplastic elastomers, and some lubricants for intensive filling with inorg. or org. fillers. (REVIEWS 05).

Eric Richter:   Lubricants for film manufacture.  Clariant GmbH,  Gersthofen,  Germany.  Plastics Additives & Compounding  (2000),  2(11),  14-18,20-21.  Journal; General Review  written in English

Abstract:  A review with 2 references discussing the role of lubricants in the production of PVC film and how to choose a lubricant or a combination of lubricants to achieve high quality film by calendering. (REVIEWS 05)

MJA Van Den Oever, CG Boeriu, R Blaauw, J Van Haveren:  Colorants based on renewable resources and food-grade colorants for application in thermoplastics.  Agrotechnology and Food Innovations bv,  Wageningen,  Neth.  Journal of Applied Polymer Science  (2004),  92(5),  2961-2969.  Journal  written in English
Abstract:  A series of colorants based on renewable resources and food-grade colorants have been evaluated for use in polypropylene (PP) and polyvinylchloride (PVC).  It has been found that most of these colorants can be processed in PP at 200 or even 260C while maintaining good color intensity and color brightness.  The colorants evaluated cover a large part of the color spectrum.  In PP, the light stability of alizarin (red), carmine (red), indigo (blue), purpurin (red), quinizarin (red), and the aluminum lakes of quinoline yellow (yellow) and indigo carmine (blue) is close to the requirements for indoor applications.  The blue colorants indigo and the aluminum lake of indigo carmine are, in principle, sufficiently light stable in PP for indoor applications.  A few colorants showed bleeding from PP.  Bonding of migrating colorants to the reactive carrier maleic anhydride grafted polypropylene, however, reduced bleeding of the colorant to a large extent.  Also after processing in PVC at 200, good color intensity and satn. is maintained.  Quinizarin, a structural analog of alizarin and purpurin, shows a light stability performance that is close to com. lead chromate/molybdate orange based colorants.  The best performing natural colorants are sufficiently heat and light stable for applications where moderate properties concerning heat resistance and (UV) light stability are required, such as underground PVC water drainage pipes and indoor PP applications. (HEAT STABILIZER 01)

J van Haveren, DS van Es, J Steenwijk, MHB Snijder: Polymer additives based on renewable materials; Opportunities and trends.  Addcon World 2000, Two-Day Conference, 6th, Basel, Switzerland, October 25-26, 2000. Paper 8/1-8/8.  Publisher: Rapra Technology Ltd,  Shrewsbury, UK.  General Review  written in English

Abstract:  A review.  Concepts and results will be shown of research being directed in order to find natural pigments, or natural starting compds. to synthesize pigments, as alternatives for e.g. the currently used lead chromate/molybdate orange based pigments.  New technologies in the field of heat stabilizers, flame retardants and reinforcing fillers will be briefly addressed.  Furthermore, new carbohydrate based plasticizers for PVC will be presented.  These new, primary plasticizers exhibit properties that are highly comparable to those of phthalates.  Several aspects of the new plasticizers will be discussed in detail.  (REVIEWS 05)

A Wegmann, AG Oertli, W Voigt:  New additive solutions for the PVC industry.  Vinyltec 2002. Compounding polyvinyl chloride in the 21st century. Proceedings of a conference held Itasca, Il., 30th-2nd Oct.2002; Brookfield, Ct., SPE, 2002, Session 3, Paper 1, p.295-317.

Abstract:  Phenolic products, especially sterically hindered phenols, are widely used throughout the PVC industry - for instance, as chain-stoppers and antioxidants in PVC polymerisation, to terminate the reaction and prevent degradation of the virgin resin in the stripper and dryer. Methyl methacrylate butadiene-styrene (MBS), a frequently used impact modifier for rigid PVC, needs highly efficient protection against oxidative degradation of its rubber phase by a synergistic blend of a phenolic antioxidant with a thiosynergist. Plasticisers for flexible PVC in thermally demanding applications are also stabilised with phenolic antioxidants. In the above mentioned applications, traditionally used solid antioxidants are increasingly replaced by more efficient liquid products, which give additional invaluable advantages in handling, dosing, and case of emulsification, very important for introduction into aqueous processes, as well as a good toxicological profile, enabling broad registration and food approval status, thereby enhancing PVC's environmental acceptance. Alternatively to stabilising plasticisers, or to further boost the thermal stability of PVC, solid hindered phenol antioxidants can be added to heat stabilisers, or directly to the compound. Newly developed high performance light stabilisers and other effect additives (biocides, antistats, and fluorescent whitening agents, etc.) enhance the quality of finished PVC articles, thereby further strengthening the position of PVC applications in the marketplace. 1 ref. ((PL POLYMERIZATION 03)

Guangfeng Wu, Junfeng Zhao, Haitao Shi and Huixuan Zhang:  The influence of core-shell structured modifiers on the toughness of poly (vinyl chloride):  European Polymer Journal, Volume 40, Issue 11, November 2004, Pages 2451-2456.  (SD POLYMERIZATION 01)
Fumihiko Yazaki:  Movements of additives development and changing roles to be played.  Fac. Eng.,  Chiba Inst. Technol.,  Japan.  Purasuchikkusu Eji  (2004),  50(5),  72-79.  General Review  written in Japanese.
Abstract:  A review on recent trends in polymer additives, including antioxidants, light stabilizers, plasticizers, PVC stabilizers, antistatic agents, flame retardants, inorg. fillers, and elec. conductive fillers. (REVIEWS 01)

Fumihiko Yazaki:  General. Recent trends of additives and compounding techniques.  Fac. Eng.,  Chiba Inst. Technol.,  Japan.  Purasuchikkusu Eji  (2002),  48(4),  84-89.  General Review  written in Japanese.

Abstract:  A review with additives for polymers, e.g., antioxidants, light stabilizers, PVC stabilizers, fireproofing agents, etc., and polymer compounding techniques regarding plasticizers, compatibilizers, crystal nucleating agents, fillers, etc. (REVIEWS 03)

  3.
ADDITIVES 2:  STABILISATION  /  DEGRADATION

"Anon":  Organic based heat stabilizers for rigid PVC.  Crompton Vinyl Additives GmbH,  Lampertheim,  Germany.  Plastics Additives & Compounding  (2001),  3(11),  26-30.  Journal Review written in English.

Abstract:  A review.  With new environmental regulations set to limit the future use of traditional lead-based heat stabilizers for PVC, Crompton Vinyl Additives GmbH of Lamperthei in Germany has developed a range of org.-based heat stabilizers as alternatives for use in the fabrication of rigid PVC pipes and fittings.  Here, the company explains to Plastics Additives & Compounding the properties and advantages offered by its stabilizer systems.  Confident of substantial market growth for these products in the next few years, Crompton has installed a dedicated manufg. plant for the new stabilizers, which is due to start prodn. by the end of Nov. 2001. (REVIEWS 05)

Paul Brian Adams, Tod Charles Duvall, Gene Kelly Norris:  Organic-based thermal stabilizers and heat stabilized polymer compositions.  (Rohm and Haas Company, USA).  Eur. Pat. Appl.  (2003),  22 pp.  EP  1342749  A2  20030910  Patent  written in English. Application: EP  2003-251135  20030225.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
EP
1342749
A2
20030910
EP
2003-251135
20030225

EP
1342749
A3
20031126




BR
2003000468
A
20040817
BR
2003-468
20030224

US
2003227006
A1
20031211
US
2003-378404
20030303

JP
2003286365
A2
20031010
JP
2003-59052
20030305

Priority Application

US
2002-362285P
P
20020307

Abstract:  The stabilizer compn. includes 1 org.-based heat stabilizer component, e.g. Zn mercaptide of 2-ethylhexylthioglycolate, and 1 stabilizer modifying component selected from liq. Ca soap and 1,3,5-tris(2-hydroxyethyl)cyanuric acid. (HEAT STABILIZER 03)

Radu Bacaloglu, Michael H Fisch, Ulrich Stewen, Mukund Shah, Julius Fakinlede, Edward Krainer, Phil Kleinlauth, Ilze Bacaloglu:  New intermediates for calcium-zinc stabilizers.  Crompton Technical Center,  Tarrytown,  NY, USA. VINYLTEC 2001, Pushing Profitability, Technical Conference of the Society of Plastics Engineers, Iselin, NJ, United States, Sept. 11-12, 2001  (2001),  155-162.  Publisher: Society of Plastics Engineers,  Brookfield, Conn. Conference written in English.

Abstract  The increased use of calcium/zinc stabilizers for PVC is a general industry trend as they have low toxicity and some of them are/or may become FDA regulated.  Their disadvantages are their lower efficiency in PVC stabilization and higher cost compared to lead, tin and barium/zinc stabilizers.  A series of new liq. and solid intermediates with high metal content has been obtained and used in high performance PVC stabilizers. (STABILISERS 01)

Egon Barth:  New-generation stabilizers for PVC-U piping systems.  Troisdorf,  Germany.  3R International  (2003),  42(9),  607-616.  Journal written in German.
Abstract  Stabilization of plasticizer-free PVC (PVC-U) using lead has proven its capabilities to the full in practical use for plastic piping elements for over 68 yr, with service-life durabilities of at least 100 yr.  Despite the fact that the lead content is permanently incorporated into the PVC matrix and safety was demonstrated by means of long-term tests on potable-water pipes, stabilizer, PVC material, and piping manufacturers initiated in 1996 under the leadership of the Plastic Piping Confederation (German abbreviation: KRV) a comprehensive program of testing of alternatively stabilized piping components.  The test results now submitted confirm that the requirements of DIN 8061 are also met by the alternative stabilizers that were studied. (STABILISERS 01)

MT Benaniba, N Belhaneche-Bensemra, G Gelbard:  Stabilization of PVC by epoxidized sunflower oil in the presence of zinc and calcium stearates.  Institut de Chimie Industrielle, Departement de Genie des Polymeres, Universite de Setif,  Algeria.  Polymer Degradation and Stability  (2003),  82(2),  245-249.  Journal  written in English. 
Abstract:  Sunflower oil was epoxidized and characterized.  Epoxidized sunflower oil (ESO) was used as an org. thermal co-stabilizer for plasticized polyvinyl chloride (PVC) in the presence of Zn and Ca stearates.  The thermooxidative degrdn. of PVC was studied in the presence of this ternary stabilizer system at 170.  The rates of dehydrochlorination were measured by potentiometric titrn. and the extents of discoloration were evaluated.  The formation of polyene sequences was investigated by UV-visible spectroscopy.  The influence of the ratio of Zn and Ca stearates (1/2, 1/1 and 2/1) and of the amt. of oxirane oxygen in the HTE were considered.  Synergistic effects were found.

C Carraz:  Liquid stabilisers - new approach to address current and future issues facing PVC.  Addcon World 2003. Proceedings of a conference held Vienna, Austria, 21st-22nd Oct.2003; Shawbury, Rapra Technology Ltd., 2003, Paper 13, p.117-22.

Abstract:  The PVC processing industry can justifiably claim to make a major contribution to the quality of life through its production of an extensive range of articles including many consumer goods, building products, packaging items and essential articles for  medical applications. Equally through the commitments made in Vinyl 2010, the industry can demonstrate a positive response to issues of environmental concern. The Voluntary Commitment provides a blue print for PVC sustainability and, in keeping with the aims and ambitions of this document, much of the research and development effort of the PVC additive suppliers is environmentally driven. Significant progress has been made, for example in the removal of heavy metals from PVC stabilisers, but there is still more work to be done. Recent R & D effort has been focussed on the dual target of achieving extreme low volatility in liquid stabiliser products whilst making progress towards the removal of chemicals of concern. This research has resulted in patented technology and a new range of products which offer superior environmental benefits, as well as significant improvements in stabiliser properties for a range of applications. The results of research showing how these new products offer performance and processing benefits, whilst offering better handling properties, reduced emissions during processing and very low residual volatility in the finished PVC article, are presented. 2 refs. (PL SUSTAIN 01)

T Chen, HC Ashton:  Advanced hydrotalcite for enhanced PVC stabilization.  Vinyltec2002.  Compounding polyvinyl chloride in the 21st Century.  Conference held at Itasca, Illinois, Octonber 2002. Session 2 Paper 7, pp269-271.  (SP RAPRA 82)

Gary Martin Conroy, Gene Kelly Norris:  Dihydropyridine derivative-containing thermal stabilizer compositions for halogen-containing vinyl polymers.  (Rohm and Haas Company, USA).  Eur. Pat. Appl.  (2004), 12 pp.  EP  1466941  A2  20041013  Patent  written in English. (HEAT STABILIZER 01)

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
EP
1466941
A2
20041013
EP
2004-251963
20040401

JP
2004315787
A2
20041111
JP
2004-13972
20040122

US
2004204522
A1
20041014
US
2004-800504
20040315

Priority Application

US
2003-462104P
P
20030411

Peter; Daute, Thomas Fleder, Ralf; Picard, Andreas Esser:  Use of compositions containing basic metallic oxides and/or hydroxides for stabilizing halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany). Ger. Offen.  (2004), 7 pp.  DE  10315185  A1  20041014  Patent  written in German.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
DE
10315185
A1
20041014
DE
2003-10315185
20030403

WO
2004087801
A1
20041014
WO
2004-EP3158
20040325

Priority Application

DE
2003-10315185
A
20030403

Abstract:  Basic metal (hydr)oxides, embedded in hydrocarbons, are used as thermal and/or light stabilizers for halogen-contg. polymers such as PVC.  Thus, 32.9 g Ca(OH)2 was added to a warm melt (80) of 164.4 g Deawax LS 567 under stirring and homogenized for 10 min, before it was cooled and size reduced.  The hydrocarbon covering on Ca(OH)2 provided improved protection against (partial) deactivation by carbon dioxide was obsd. so that a stabilizer of increased storage stability was obtained. (HEAT STABIZERS 03)

Peter Daute, Thomas Fleder, Ralf Picard,; Dieter Marks:  Compositions containing 4-hydroxy-2-pyrones as PVC stabilizers.  Marks, (Cognis Deutschland G.m.b.H. & Co. K.-G., Germany). Ger. Offen.  (2004), 24 pp.  Patent written in German.  Application: DE  2002-10238471  20020822 (HEAT STABILIZER 01)
Patent Family Information

Patent No.
Kind
Date
Application No.
Date
DE
10238471
A1
20040304
DE
2002-10238471
20020822

WO
2004018552
A1
20040304
WO
2003-EP8973
20030813

Priority Application

DE
2002-10238471
A
20020822

Abstract:  4-Hydroxy-2-pyrones [I; R = H, (un)substituted C1-18 alkyl, (un)substituted C6-24 aryl] are useful as heat- and light stabilizers for halo-contg. org. polymers, esp. PVC.  The compns. optionally contain also perchlorate salts.  For example, a colorless stabilized PVC compn. contg. 100 parts SolVin 258RB and zeolite A 0.8, Mg stearate 0.4, NaClO4 0.05 and 4-hydroxy-6-methyl-2-pyrone (II) 0.3 phr became yellowish after 15 min at 180, vs. black for PVC compn. contg. 0.4 phr Zn stearate and 0.6 phr Ca stearate instead of NaClO4 and II.

[image: image1.wmf]O

O

OH

R

I


Peter Daute, Elisabeth Behrend, Thomas Hillen:  Basic calcium-zinc mixed soaps and fluoroalkanesulfonic acids as stabilizaters for PVC.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  20 pp.  DE  10228098  A1  20031224  Patent  written in German.  Application: DE  2002-10228098  20020615.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
DE
10228098
A1
20031224
DE
2002-10228098
20020615

Priority Application

DE
2002-10228098

20020615

Abstract:  The mixed soaps (CaO)nZn(O2CR)2 [R = C7-21 (hydroxy)alkyl, (hydroxy)alkenyl; C11-21 ketoalkyl; n = 0.1-2.5] and fluoroalkanesulfonic acids suspended in suitable lubricants are useful as heat- and light stabilizers for halo-contg. plastics, esp. PVC.  For example, samples prepd. from compn. contg. SolVin 258RB 100, tris(hydroxyethyl) isocyanurate 1, Irganox 1076 0.05, polyethylene wax 0.1, Loxiol G-60 0.4, basic Ca/Zn soap mixt. (prepn. given) 2 and CF3SO3Na 0.05 phr had thermal stability rated 2 (1 best, 5 worst) after 15 min at 180, vs. 5 for PVC samples prepd. without CF3SO3Na.  (HEAT STABILIZER 03)

Peter Daute, Elisabeth Behrend, Thomas Hillen:  Stabilization of halogen-containing plastics using basic calcium/zinc mixed soaps and perchlorates.  (Cognis Deutschland G.m.b.H. & Co. K.-G., Germany).  PCT Int. Appl.  (2003), 60 pp.  WO 2003087207  A1  20031023  Patent  written in German. (HEAT STABILZER 03 ......)

Peter Daute, Thomas Fleder, Dieter Marks:  Use of compositions containing fluoro alkane sulfonic acids, cyano acetyl urea and polyols for stabilization of halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  18 pp.   DE  10216886  A1  20031106  Patent  written in German.

Peter Daute, Thomas Fleder, Dieter Marks:  Use of compositions containing fluoro alkane sulfonic acids, cyano acetyl urea and calcium hydroxide for stabilization of halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  18 pp.  DE  10216884  A1  20031106  Patent  written in German.

Peter Daute, Thomas Fleder, Dieter Marks:  Use of compositions containing fluoro alkane sulfonic acids, cyano acetyl urea and cationic layered compounds for stabilization of halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  18 pp.  DE  10216883  A1  20031106  Patent  written in German.

Peter Daute, Thomas Fleder, Dieter Marks:  Dieter Use of compositions containing fluoro alkane sulfonic acids, dimethylamino uracil and polyols for stabilization of halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  16 pp.  DE  10216882  A1  20031106  Patent  written in German.

Peter Daute, Thomas Fleder, Dieter Marks:  Use of compositions containing fluoro alkane sulfonic acids, dimethylamino uracil and calcium hydroxide for stabilization of halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  16 pp.  DE  10216881  A1  20031106  Patent  written in German.

Peter Daute, Thomas Fleder, Dieter Marks:  Use of compositions containing fluoro alkane sulfonic acids, dimethylamino uracil and cationic layered compounds for stabilization of halogen-containing organic plastics.  (Cognis Deutschland GmbH & Co. KG, Germany).  Ger. Offen.  (2003),  16 pp.  DE  10216880  A1  20031106  Patent  written in German.

Stephane Girois, Peggy S Schipper:  Enhanced weatherability of exterior PVC building products.  Atofina Chemicals, Inc.,  USA.  VINYLTEC 2000: Rigid PVC in the New Millennium: Innovations, Applications, Properties, Philadelphia, PA, United States, Oct. 11-12, 2000  (2000),  79-90.  Publisher: Society of Plastics Engineers,  Brookfield, Conn.  Conference written in English.

Abstract  A new maleate stabilizer (Maleate A) for rigid PVC building products was developed and tested on its lacrymatory and weathering behavior.  The results are compared to organotin maleates, revealing improved processing, weathering, and fading properties than existing stabilizers. (STABILISERS 01)

A Abdul Halim, M Ibrahim, S Mahdy:  Humic acid copolymer additives as new stabilizers for polyvinyl chloride. Faculty of Pharmacy,  Al-Isra University,  Amman,  Jordan.  International Journal of Chemistry  (2004),  14(1),  59-65.  Journal written in English.

Abstract:  Humic acid (HA) was extd. from an imperfectly drained marsh in Iraq using dil. NaOH soln.  New crosslinked HA-phenol formaldehyde copolymer was synthesized.  HA and new prepd. resin show great efficiency for increasing the thermal stability of polyvinylchloride i.e., increasing the decompn. temp., decreasing the rate of decompn., and reducing the rate and percentages of HCl loss. (HEAT STABILIZERS 01)

Masashi Harada:  Thermal stabilizer.  Research Lab. for Resin Additives,  Asahi Electric Chemical Co., Ltd.,  Japan.  Editor(s): Okatsu, Yasukazu.  Kobunshi Tenkazai no Kaihatsu to Kankyo Taisaku  (2003),  117-124.  Publisher: Shi Emu Shi Shuppan,  Tokyo, Japan  Conference; General Review  written in Japanese.
Abstract:  A review. the characteristics of different heat stabilizers for PVC processability and the development of their environment-related technol. including the Pb-free heat stabilizers used in PVC for elec. wire sheaths were described. (REVIEWS 02)

Thomas Hopfmann, Hans-Helmut Friedrich, Karl-Josef Kuhn, Wolfgang Wehner:  Heat stabilizer system for PVC.  (Crompton Vinyl Additives GmbH, Germany). Ger. Offen.  (2004),     25 pp.  A1  20040729  Patent  written in German.
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Abstract:  The title stabilizer comprises (a) an alkanolamine or a reaction product from mono- or polyfunctional epoxide and NH3 or mono- or polyfunctional dialkyl(aryl)- or monoalkyl(aryl)amine (structures specified), and (b) an uracil deriv. [I; R1, R2 = H, (OH-substituted) C1-24 alkyl optionally interrupted with CO2 or 1 O atom, C3-24 alkenyl, (un)substituted C5-8 cycloalkyl, (un)substitutes C7-9 phenylalkyl, etc.; Y = S, O] or uracil deriv. precursor and, optionally, a perchlorate salt.  For example, a compn. contg. 100 parts PVC and zeolite A 1.0, Ca stearate 0.4, paraffin wax (Marklube 367) 0.6, polyethylene wax (Licowax PE 520) 0.6, oxidized polyethylene wax (AC 629A) 0.6, 1,3-dimethyl-4-aminouracil 0.1 and N(CH2CH2OH)3 0.1 phr had yellowness index 27, vs. 73 for similar compn. without 1,3-dimethyl-4-aminouracil.  (HEAT STABILIZER 01)
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Thomas Hopfmann:  Organic based stabilizer systems for PVC pipe applications.  Crompton Witco Vinyl Additives GmbH,  Lampertheim,  Germany.  Editor(s): HR Skov. Fillers & Additives for Plastics 2000, Collected Papers of the International Conference, 4th, Copenhagen, Denmark, Oct. 25-26, 2000. 11.1-11.9. Publisher: Hexagon Holding ApS,  Copenhagen, Denmark.  General Review (Computer Disk) written in English. 
Abstract:  A review, with refs., discusses the development of organic heat stabilizer systems for poly(vinyl chloride) pipe applications.  An expt. demonstrating the actions of org. stabilizer systems in preventing the dehydrochlorination reaction and shortening of polyene sequences (curative function) is described.  The recycling, outlook, and environmental and registration aspects of org. stabilizers are also discussed. (REVIEWS 05)

Cuilan Hu, Bo Hou:  Current status and development trends of PVC composite heat-stabilizers.  Shanxi Provincial Institute of Chemical Industry,  Taiyuan,  Peop. Rep. China.  Xiandai Suliao Jiagong Yingyong  (2001),  13(2),  42-44.  Journal Review written in Chinese.

Abstract:  A review.  The heat degrdn. and stabilizing mechanism of PVC were summarized.  The classification, performance, current status and development trend of PVC composite heat-stabilizers were reviewed with refs. (REVIEWS 04)

Xing Huang:  Development and use of mercaptides as PVC heat stabilizers.  Guangxi Inst. of Plastics,  Wuzhou,  Peop. Rep. China.  Shanghai Huagong  (2001),  26(22),  22-26.  Journal Review  written in Chinese

Abstract:  A review with no refs. covering the types, performance, manuf. and use of mercaptides as heat stabilizers for PVC. (REVIEWS 04)

Takeo Iida:  PVC stabilizers.  Fac. Eng.,  Osaka Inst. Technol.,  Japan.  Purasuchikkusu Eji  (2002),  48(4),  90-96.  General Review written in Japanese.

Abstract:  A review on stabilizers for PVC materials regarding discoloration prevention involving effects of stabilizer aids. (REVIEWS 03)

Takeo Iida:  PVC stabilizers.  Fac. Eng.,  Osaka Univ. Arts,  Japan.  Purasuchikkusu Eji  (2000),  46(4),  90-95.  Journal Review  written in Japanese

Abstract:  A review with 30 references on metal-contg. stabilizers and nonmetallic stabilizers for PVC.  Mechanisms were explained on the coloration during the thermal hysteresis of PVC, and the coloration-retarding effect by the stabilizers. (REVIEWS 05)

Bela Ivan:  Comparison of the stabilizing efficiencies of metal carboxylate and tin stabilizers of PVC.  Department of Polymer Chemistry and Material Science Chemical Research Center,  Hungarian Academy of Sciences,  Budapest,  Hung.  Annual Technical Conference - Society of Plastics Engineers  (2001),  59th(Vol. 3),  2975-2977.  Journal  written in English.

Abstract  In order to obtain detailed understanding of the mechanism and action of PVC stabilizers, a new exact method has been developed for the detn. of the stabilizing efficiency of these compds.  This is based on the sepn. of the direct chem. stabilization, i. e. blocking according to the reversible blocking mechanism of PVC stabilization, and the HCl-scavenging capacity of the stabilizers.  This new method has been applied to investigate the stabilizing efficiency of different stabilizers, such as metal carboxylates and organotin compds.  In this study, the stabilizing efficiencies of these stabilizers are compared by carrying out thermal degrdn. under inert or oxidative conditions (argon or air).  The stabilizing efficiencies allowed setting an efficiency order for a variety of stabilizers.  These studies also led to surprising findings for thermooxidative stabilization under the applied conditions. (STABILISERS 01)

Bela Ivan:  A critical overview of PVC stabilization mechanisms in the light of recent experimental results. Institute of Chemistry, Chemical Research Center,  Hungarian Academy of Sciences,  Budapest,  Hungary. Polymer Preprints (American Chemical Society, Division of Polymer Chemistry)  (2001),  42(2),  872-873.  General Review; Computer Optical Disk  written in English

Abstract:  A review with refs. on current state of understanding of mechanism of PVC stabilization.  (REVIEWS 04)

Bela Ivan: Thermal degradation and stabilization of poly(vinyl chloride).  Department of Polymer Chemistry and Material Science, Hungarian Academy of Sciences,  Budapest,  Hungary.  Editor(s): Alfonso Jimenez,; Guennadi E Zaikov.  Polymer Analysis and Degradation  (2000),  91-104.  Publisher: Nova Science Publishers, Inc., Huntington, NY.  General Review written in English

Abstract:  A review with 62 refs. on the thermal degrdn. and stabilization of PVC. (REVIEWS 05)

Hai-hong Jia, Chun-zhi Zheng, Wei-wei Li:  Advances of N-phenylmaleimide synthesis and its application.  Dept. of Chemical Engineering,  Huaihai Institute of Technology,  Lianyungang,  Peop. Rep. China.  Reguxing Shuzhi  (2004),  19(1),  36-38, 44.  Journal  in Chinese.

Abstract:  Several methods of prepating N-Ph meleimide were described in this article.  Its applications in ABS and PVC resin as a new heat-resistant modifier and other field were reviewed with 22 refs. (REVIEWS 01)

Richard W Johnson:  Organotin stabilizers: global regulatory review.  Plastics Additives,  Rohm and Haas Co.,  Spring House,  PA,  USA.  Annual Technical Conference - Society of Plastics Engineers  (2003),  61st(Vol. 3),  3080-3082.  General Review  written in English.

Abstract:  A review on ongoing activities taking place in the regulatory arena regarding organotin stabilizers used in PVC.  This paper will provide an overview of the activities, including who is involved and what the issues are.  It will also describe how the stabilizer industry is dealing with these issues as part of their ongoing efforts to insure that the use of organotin stabilizers is approved and continues to be safe for people and the environment. (REVIEWS 02)

Richard W Johnson:  Chemistry of organotins used in PVC water pipes.  Rohm and Haas Company,  Spring House,  PA,  USA.  Preprints of Extended Abstracts presented at the ACS National Meeting, American Chemical Society, Division of Environmental Chemistry  (2002),  42(2),  332-336.  Journal; General Review; Computer Optical Disk  written in English.

Abstract:  A review on the chem. characteristics of organotins, including their structure, mechanism of action, and some aspects of their fate in contact with PVC. (REVIEWS 03)

Halina Kaczmarek, Malgorzata Swiatek, Alina Kaminska:  Modification of polystyrene and poly(vinyl chloride) for the purpose of obtaining packaging materials degradable in the natural environment.  Faculty of Chemistry,  Nicolaus Copernicus University,  Torun,  Pol.  Polymer Degradation and Stability  (2004),  83(1),  35-45.  Journal  written in English.

Abstract  For the purpose of increasing degradability of polystyrene (PS) and poly(vinyl chloride) (PVC), they were modified by means of introducing 1-5% addn. of ketone (acetophenone or benzophenone).  The influence of UV radiation on thin films of polymers modified in this way was studied.  The changes in chem. structure of PS and PVC were studied using UV-vis and FTIR spectroscopy, the degrdn. reactions were monitored by detg. the av. mol. wts. and polydispersity by gel chromatog., and the crosslinking reactions were estd. by detg. the wt. content of insol. gel.  The mech. properties were studied by using std. tensile testing measurements.  It was found that the ketones used, acting as sensitizers and/or initiators, caused some considerable changes of photochem. stability of both polymers.  The oxidative photodegrdn. of PS, carried out in the same conditions and presence of the same quantity of modifying additives, is accelerated by a considerably higher rate in comparison to the analogous processes occurring in PVC.  The differences in the course of photochem. processes of both irradiated polymers are related to the different miscibility of components.  At the same time the limited efficiency of photocrosslinking and only slight deterioration of mech. properties in PS with added acetophenone or benzophenone suggest the possibility of using such compns. for the manuf. of plastics degradable in natural environment. (ENVIRONMENT 02)

Chong-Su Kong, Goan Hee Yoon, Gilson Khang, John M Rhee, Hai Bang Lee:  Stabilization of nontoxic PVC formulation for gamma irradiation sterilization, II. Effect of antioxidants.  Department of Polymer Science and Technology,  Chonbuk National University,  Conju,  S. Korea.  Bio-Medical Materials and Engineering  (2002),  12(3),  211-224.  Journal  written in English.
Abstract  In order to investigate the fundamental data for the resistance of gamma radiation sterilization of polyvinylchloride (PVC), the formulations of the antioxidants such as com. Irganox series and inorg., processing aids, stabilizer aids, trans-stilbene oxide (StO) and so on have been carried out.  The control and irradiated PVC samples with 1.5, 2.5 and 4.0 Mrad were characterized by mech. tester, colorimetry, and extractant in water.  Irganox 1010 was more effective than Irganox 1076 for color changes whereas Irganox 1076 was more effective than Irganox 1010 for the change of extractant.  It was also obsd. the significant diminution of color changes for inorg. antioxidants as CaO and ZnO.  Oxidized paraffin wax as lubricant, styrene-methylmetacrylate copolymers as processing aids, and nontoxic debenzoylmethane as secondary stabilizer did not show good stabilization for the irradn.  The new proposed radiation stabilizer in this study, StO, showed the significant improvement of gamma radiation resistance for the plasticized PVC.  The possible mechanism could be explained that an epoxy functional group stabilizes effectively the processes of dehydrogenation, the formation of hydroperoxides, and the formation of oxygen contg. groups, and the synergetic effects of an epoxy compd. are more notable for the prevention of radiation oxidn. in the presence of an arom. group. (PLASTICISERS 01)

Meijuan Lin, Wengong Zhang, Xiamon Huang:  High-performance new zinc soap heat stabilizer.  Inst. Polymer Sci., Fujian Normal Univ.,  Fuzhou,  Peop. Rep. China.  Xiandai Suliao Jiagong Yingyong  (2001),  13(4),  43-45.  Journal written in Chinese.
Abstract  The thermal stability of new zinc soap and the synergistic effect between the zinc soap and calcium stearate in plasticized PVC were tested by Congo Red Method and Heating Method.  The new zinc soap exhibited high thermal stability.  Heat stable times of the new zinc soap were twice longer than those of the other zinc soap.  The composite with new zinc soap and calcium stearate exhibited good synergistic stability effect. (STABILISERS 01)

Guoli Li, Minjiang Liu, Xueqian Zhang, Boxin Sun, Fangyi Zhong, Haibo Zheng:  Study on the properties of rare earth heat stabilizer in PVC.  Tianjin University of Science & Technology,  Peop. Rep. China.  Xiandai Suliao Jiagong Yingyong  (2004),  16(2),  15-18.  Journal  written in Chinese.

Abstract:  The properties of rare earth heat stabilizer in PVC were studied by contrast with org. stabilizer.  Rare earth heat stabilizer could improve the mech. properties and processing properties of PVC in some degrees.  Its good heat stability could conform to the condition of PVC processing.  The effect of the impact modifier to system was studied. (HEAT STABILIZERS 01)

Guo-li Li, Min-jiang Liu, Fang-yi Zhong, Bo-xin Sun, Hai-bo Zheng:  Influences of rare earth stabilizer on the properties of PVC.  Tianjin University of Science & Technology,  Tianjin,  Peop. Rep. China.  Suliao Keji  (2004), (1),  4-6, 10.  Journal  written in Chinese.

Abstract:  It studied the influences of rare earth stabilizer on the properties of PVC and compared it with organotin stabilizer.  The results showed that the mech. properties and the processing properties of PVC were improved to a certain extent by adding rare earth stabilizer, the thermal stability of rare earth stabilizer could suit the processing conditions of PVC, and it's possible to substitute for organotin stabilizer. (HEAT STABILIZER 01)

Mei Li, Zhaogang Liu, Yanhong Hu,; Xiaobai Xiong, Lingsheng Liu, Yongjun Man:  Progress in development and research of rare earth PVC additives.  Department of Materials,  Baotou University of Iron and Steel Technology,  Baotou,  Peop. Rep. China.  Xiyou Jinshu  (2003),  27(6),  819-822.  Journal; General Review  written in Chinese.
Abstract:  A review. the development and research of rare earth heat stabilizers and processing aids for PVC were described along with the heat stabilization mechanism. (REVIEWS 02)

Jennifer Markarian:  Advances in PVC heat and light stabilization.  Plastics Additives & Compounding  (2004),  6(5),  46-49.  Journal  written in English.

Abstract:  Stabilizers play a key role in the PVC industry, where the market is driven by both regulatory and cost-performance issues.  Jennifer Markarian reviews some of the latest developments in heat and light stabilization for PVC. (REVIEWS 01)

KS Minsker, GE Zaikov, VG Zaikov:  Achievements and research tasks for poly(vinyl chloride) aging and stabilization.  Bashkirian State University,  Ufa,  Russia.  Oxidation Communications  (2002),  25(1),  1-20. General Review written in English.

Abstract:  A review discussing light and thermal stability of PVC, and possibilities of processing with min. contents or total absence of stabilizers and/or other additives and design of PVC-based materials with increased service life. (REVIEWS 03)

KS Minsker, GE Zaikov, VG Zaikov:  Achievements and research tasks for poly(vinyl chloride) aging and stabilization.  Bashkirian State University,  Bashkiriya,  Russia.  Aging of Polymers, Polymer Blends and Polymer Composites  (2002),  1,  29-49.  Journal Review written in English.

Abstract:  A review.  Possibilities of manuf. of PVC not contg. labile groups in the backbone are considered.  It would provide drastic increase of stability of the polymeric products, possibility of PVC processing with minimal contents or in total absence of stabilizers and other chems. and additives, and possibility to manuf. materials and products on PVC basis with increased service life.  Presented data allow to create rigid, semi-rigid and flexible (plasticized) materials and products with minimal contents of chems. and additives and increased life-time of their service at exploitation in natural and special conditions. (REVIEWS 03)

KS Minsker, GE Zaikov:  Aging and stabilization of PVC: achievements and research problems.  Bashk. Gos. Univ.,  Ufa,  Russia.  Plasticheskie Massy  (2001),  (4),  27-35.  Journal Review written in Russian

Abstract:  Kinetics and mechanism of dehydrochlorination degrdn. of PVC and degrdn. inhibition in PVC solns. and blends are reviewed with 62 refs. (REVIEWS 04)

KS Minsker, GE Zaikov:  Achievements and research tasks for poly(vinyl chloride) aging and stabilization.  Bashkirian State University, Ufa,  Russia.  Journal of Vinyl & Additive Technology  (2001),  7(4),  222-234.  Journal Review written in English

Abstract:  A review on the effects of additives on the aging resistance and stability of rigid, semirigid and flexible (plasticized) PVC products. (REVIEWS 04)

Taro Mitsudera:  Trend of heavy metal free stabilizer for PVC.  Research Lab. for Resin and Adhesive,  Asahi Denka Kogyo K. K.,  Japan.  Fain Kemikaru  (2001),  30(1),  28-37.  Journal Review  written in Japanese

Abstract:  A review with refs. on the degrdn. and stabilization of PVC, the classification and mechanism of stabilizer, and removal of heavy metal from stabilizers, esp. cadmium and lead. (REVIEWS 04)

Sandra R Murphy,C Bertelo, R Ringwood, M Cochran:  Improved organotin stabilizers: Continuing health and environmental research.  Elf Atochem North America, Inc.,  USA.  Annual Technical Conference - Society of Plastics Engineers  (2000),  58th(Vol. 3),  3372-3376.  General Review  written in English.
Abstract  A review, with 12 refs., of stabilizer trends in the industry, existing data, and planned health/ environmental research.  Years of experience and significant research support using organotin mercaptides as PVC stabilizers.  Safe use of organotin stabilizers involves following Material Safety Data Sheet instructions and using adequate engineering controls and/or personal protective equipment.  Modifications of stabilizers to develop more efficient formulations continue.  Product stewardship includes continued development of data to improve our understanding of the effects of materials.  Stabilizer trends in the industry, existing data, and planned health/ environmental research are discussed.(ENVIRONMENT 01)

FE Okieimen: Thermal stabilisation of PVC with Jatropha seed, Khaya seed and rubber seed oils, effect of barium and cadmium soaps of the seed oils on the thermal degradation of PVC.  Department of Chemistry, University of Benin,  Benin City,  Nigeria.  Pakistan Journal of Scientific and Industrial Research  (2003),  46(5),  348-353.  Journal  written in English.

Abstract:  Poly(vinyl chloride) was mixed with barium and cadmium soaps of Jatropha seed, Khaya seed and rubber seed oils and mixts. of the metal soaps and degraded at 190 under oxidative and nonoxidative conditions.  The effectiveness of the additives in stabilizing PVC against thermal degrdn. was evaluated by comparing (a) the kinetic data measured at 1% conversion for the degrdn. of PVC in the presence of the additives with the corresponding values obtained in the absence of the additives (b) the intrinsic viscosity and level of unsatn. in the polymer samples degraded for the undegraded polymer and (c) the thermogravimetric data obtained for the degrdn. of PVC in the presence of the additives at a const. heating rate of 10 min-1 up to 500.  The additives retarded the rate of dehydrochlorination of PVC (by up to about 50% and 1% conversion) and reduced the extent of decompn. of the polymer by as much as 60%.  The mixts. of the metal soaps contg. more than 70% (wt.) cadmium soap showed a marked synergistic stabilizing effect on the degrdn. of PVC. (HEAT STABILIZER 03)

Loay Saeed, Antti Tohka, Matti Haapala, Ron Zevenhoven:  Slow pyrolysis of different PVC types in a bubbling fluidized bed: stabilizer effects.  Laboratory of Energy Engineering and Environmental Protection,  Helsinki University of Technology,  Espoo,  Finland.  Journal of Analytical and Applied Pyrolysis  (2004),  72(1),  63-74. Journal written in English.
Abstract  The effect of stabilizers on thermal degrdn. of poly(vinyl chloride) (PVC) in a bubbling fluidized bed (BFB) was studied as part of a process assessment for high-PVC waste treatment.  The BFB reactor operated at temps. between 200 and 400C and three types of PVC were used in the tests: a pure rigid bottle-grade contg. some tin compds. stabilizer, an old, light gray sewage PVC pipe with lead compd. stabilizer and a newer orange sewage PVC pipe with Ca/Zn compds. stabilizer.  The pyrolysis gases from the BFB were analyzed with a Fourier transform IR (FT-IR) spectrometer.  The result from the tests and char anal. showed that the wt. fraction and the type of stabilizer, esp. lead compd., have a major effect by slowing PVC degrdn. esp. at the first degrdn. stage compared to a purer PVC which contains only a small amt. of tin based stabilizer.  The results also showed that a temp. range 340-350C, where most of the chlorine for all types used in the tests was released, is optimal for operating the BFB pyrolysis reactor.  (STABILISERS 01)

E Santamaria, M Edge, NS Allen, HB Harvey, M Mellor, M J Orchison:  New insights into the degradation mechanism of poly(vinyl chloride), part II. Limited polyene sequence length during degradation and synergism between costabilizers.  Chemistry and Materials Department,  The Manchester Metropolitan University,  Manchester,  UK.  Journal of Applied Polymer Science  (2004),  93(6),  2744-2763.  Journal written in English.
Abstract  Fluorescence spectroscopy has shown that the limited sequence length exhibited during the thermal degrdn. of poly(vinyl chloride) (PVC) was the result of an HCl readdn./splitting off equil., esp. in unstabilized PVC formulations.  In the case of stabilized PVC, the type and mechanistic action of the stabilizers seemed to play an important role in HCl re-addn.  The possibility of a synergistic effect taking place between costabilizers for PVC, namely N-phenyl-3-acetyl pyrrolidine-2,4-dione (P24D) and its deriv. N-isopropyl-n-phenyl-3-(1-iminoethyl)pyrrolidine-2,4-dione (P24D-d) has also been investigated by means of statistical design, degrading the samples at 170 in air and measuring the induction time (Ti) of the degraded polymer.  The stabilizing efficiency is not only affected by the presence of the metal soap, but also by the nature of the substituents in the P24D derivs.  P24D-d on degrdn. operates as a "reservoir" for P24D, extending the Ti to higher values compared to their individual performances and giving rise to a synergistic combination.  The ability of the costabilizer to form a keto-enol tautomerism as well as its ability to interact with the PVC and the metal soap play a crucial role in controlling their stabilizing effectiveness in the polymer.  (STABILISERS 01)

E Santamaria, M Edge, NS Allen, HB Harvey, M Mellor, M J Orchison:  New insights into the degradation mechanism of poly(vinyl chloride), based on the action of novel costabilizers. I.  Chemistry and Materials Department,  The Manchester Metropolitan University,  Manchester,  UK.  Journal of Applied Polymer Science  (2004),  93(6),  2731-2743:  Journal written in English.

Abstract  Recent legislation introduced to limit the use of heavy metal stabilizers (cadmium-based) in poly(vinyl chloride) (PVC) has necessitated the use of org. costabilizers as adjuncts to alternative main stabilizer systems (barium/zinc or calcium/zinc).  It has been suggested in the literature that costabilizers substitute allylic chlorine by a C-alkylation reaction; costabilizers act as reverse catalysts for the initiation of degrdn. by complexing the -electron sites that would otherwise have an activating affect on labile chlorines; and costabilizers destroy carbonyl allyl active sites by proton donation.  To rationalize this debate, the focus of this paper is to elucidate the type of interactions that occur between a model compd. for PVC and the novel costabilizer N-phenyl-3-acetylpyrrolidine-2,4-dione.  The model compd. chosen was 4-chloro-2-hexene, which simulates the in-chain allylic chlorine impurities present in PVC and are considered the most labile defects present in the polymer.  Results suggested that stabilization involves concerted reactions involving metal complexes rather than a series of stepwise reactions. (STABILISERS 01)

Gilbert Schenker:  Compositions containing aminouracil and hexafluoro silicate for stabilization of halogen-containing organic plastics.  (Cognis Deutschland G.m.b.H. & Co. K.-G., Germany).  Ger. Offen.  (2004), 4 pp. DE  10230421  A1  20040129  Patent  written in German.
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Abstract;  Compns., contg. at least one amino uracil and at least one hexafluoro silicate, are suitable for stabilization of halo-contg. org. plastics, in particular PVC, against thermal and/or photochem. degrdn. (no examples). (HEAT STABILIZER 01)

Gilbert Schenker:  Use of mixture of aminouracils and hexafluorophosphates to stabilize halogen-containing plastics.  (Cognis Deutschland G.m.b.H. & Co. K.-G., Germany).  Ger. Offen.  (2004),  4 pp.  DE  10230420  A1  20040129  Patent  written in German.

Gilbert Schenker:  Compositions containing aminouracil and tetrafluoroborate for stabilization of halogen-containing organic plastics.  (Cognis Deutschland G.m.b.H. & Co. K.-G., Germany).  Ger. Offen.  (2004),  4 pp.  DE  10230424  A1  20040122  Patent  written in German.

Gilbert Schenker:  Compositions containing cyanoacetylurea and tetrafluoroborate for stabilization of halogen-containing organic plastics.  Schenker, Gilbert.  (Cognis Deutschland G.m.b.H. & Co. K.-G., Germany).  Ger. Offen.  (2004), 4 pp.  DE  10230423  A1  20040122  Patent  written in German.
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Abstract:  Compns., contg. at least a cyanogen acetylurea and at least a tetrafluoroborate, are suitable for the stabilization of halo-contg. org. plastics, in particular PVC, against thermal and/or photochem. degrdn. (no examples). (HEAT STABILIZER 01)

Gilbert Schenker:  Compositions containing cyanoacetylurea and hexafluorophosphate salt as heat and light stabilizers for plastics. (Cognis Deutschland Gmbh & Co. KG, Germany).  Ger. Offen.  (2004),  4 pp  DE  10230418  A1  20040115  Patent  written in German.
Gilbert Schenker:  Compositions containing cyanoacetylurea and hexafluorosilicate salt as heat and light stabilizers for plastics.  (Cognis Deutschland Gmbh & Co. KG, Germany).  Ger. Offen.  (2004), 4 pp.  DE  10230417  A1  20040115  Patent  written in German.

Gennadiv V Skokov, Nikolay A Niyasov, Vladimir P.Timofeyev, Yuriy K Dmitriev, Stanislav G Chismatullin:  New complex thermal stabilizers for PVC compositions - metal ionolates.  Research Center of ZAO "Kaustik",  Sterlitamak,  Russia.  Editor(s): Mukmeneva, N. A.  Materialy Yubileinoi Nauchno-Metodicheskoi Konferentsii "III Kirpichnikovskie Chteniya", Kazan, Russian Federation, Mar. 25-28, 2003  (2003),  456-458.  Publisher: Kazanskii Gosudarstvennyi Tekhnologicheskii Universitet,  Kazan, Russia.  Conference  written in Russian

Abstract  Heat stabilizers for PVC, 3-(4-hydroxy-3,5-di-tert-butylphenyl)propionic acid bivalent metal salts, e.g. Ca, Ba, Pb, Zn, Su, Mg, Cd, (named "ionolates") were produced in one stage in the form of plasticizer suspension and their performance in PVC processing was characterized.  Metal ionolates show processability modifying and antioxidant behavior and can be introduced in smaller amts. than com. stabilizers. (STABILISERS 01)

CE Sogbaike, FE Okieimen:  Evaluation of epoxidized jatropha seed oil as thermal stabiliser for poly vinyl chloride.  Department of Chemistry, Industrial Agricultural Products Research Laboratory,  University of Benin,  Benin City,  Nigeria.  Journal of the Oil Technologists' Association of India (Kanpur, India)  (2003),  35(1),  3-8.  ISSN:  Journal  written in English.

Abstract:  Epoxidised Jatropha seed oil (1.0, 5.6 and 9.5 mol% epoxidised) was prepd. at 29C using paracetic acid produced in situ by reacting hydrogen peroxide (30% vol./vol.) with various amts. of glacial acetic acid.  Barium, cadmium, lead and zinc soaps of the epoxidised oil were prepd. by metathesis in alc. soln.  Thermal degrdn. studies on poly vinyl chloride (PVC) in the presence of the epoxidised oil and their metal soaps were carried out under non-oxidative and oxidative conditions at 190C.  Changes in intrinsic viscosity and levels of unsatn. in the degraded polymer samples together with kinetic data (rate measurements at 1% conversion) were used to evaluate the stabilizing effect of the additives on the thermal degrdn. of PVC.  It was found that the additives retarded the rate of dehydrochlorination of PVC and markedly reduced the level of unsatn. in the degraded polymer.  The results showed that chain scission in the predominant reaction that accompanied dehydrochlorination and that the av. no. of chain scission per polymer mol. was reduced by the additives.  (HEAT STABILIZER 03)

William H Starnes Jr.; Xianlong Ge:  Mechanism of autocatalysis in the thermal dehydrochlorination of poly(vinyl chloride).  Department of Chemistry and Department of Applied Science, College of William and Mary, Williamsburg, VA,  USA. Macromolecules  (2004),  37(2),  352-359.  Journal written in English.

Abstract:  Autocatalysis during the thermal dehydrochlorination of poly(vinyl chloride) (PVC) is shown to be a free-radical process that converts the normal monomer units of the polymer into chloroallylic structures that have low thermal stabilities.  In the first stage of dehydrochlorination, conjugated polyene sequences are created by a non-free-radical route.  They react with HCl to give cation monoradicals and/or excited cation diradicals.  One or both of these species, or other radicals formed from them, can then abstr. methylene hydrogen in order to produce new radicals that are also carbon-centered.  These are converted by chlorine-atom  scission into the chloroallylic segments, which start the growth of new polyenes in the usual (nonradical) way.  At 180C in solid PVC, autocatalysis was inhibited by free-radical scavengers (BHT, triphenylmethane, and metallic mercury) but greatly enhanced by an increased concn. of HCl when all-trans--carotene, a model for PVC polyene sequences, was introduced simultaneously.  When subjected to autocatalytic conditions, 4-chloroheptane and 2-ethylhexanal model compds. gave products that apparently resulted from the abstraction of hydrogen by free-radical intermediates. (HEAT STABILIZERS 01)

WH Starnes Jr:  Structural and mechanistic aspects of the thermal degradation of poly(vinyl chloride):  Progress in Polymer Science, Volume 27, Issue 10, December 2002, Pages 2133-2170.  (SD POLYMERIZATION 01)

WH Starnes Jr; B Du, VG Zaikov:  Heat stabilization and plasticization by "plasticizer thiols", a remarkable new class of nonmetallic additives for PVC.  Departments of Chemistry and Applied Science,  College of William and Mary,  Williamsburg,  VA,  USA.  Polymer Preprints (American Chemical Society, Division of Polymer Chemistry) (2001),  42(2),  881-882.  Journal; Computer Optical Disk  written in English.
Abstract  Prepn. and plasticization ability of a series of thiol derivs. for PVC compds. are described.  The results are discussed based on the stabilization and plasticization mechanism of the thiols and comparison with other conventional additives in PVC compds.  (STABILISERS 01)

WH Starnes Jr, B Du, VG Zaikov:  Thermal stabilization of PVC by "plasticizer thiols".  Departments of Chemistry and Applied Science,  College of William and Mary,  Williamsburg,  VA,  USA.  Journal of Vinyl & Additive Technology  (2001),  7(4),  250-253.  Journal written in English.
Abstract  Various new carboxylate esters contg. one or more sulfhydryl groups are shown to be remarkably effective as both thermal stabilizers and plasticizers for poly(vinyl chloride) (PVC).  These "plasticizer thiols" function well as primary stabilizers in the absence of metal-contg. additives when they are introduced at either a typical plasticizer level or a conventional stabilizer level.  Their syntheses are straightforward and, in some cases, require only an acid-catalyzed esterification performed with com. available starting materials.  Unlike typical thiols, the purified plasticizer thiols do not have offensive odors when their mol. wts. are relatively high. (PLASTICISERS 01)

WH Starnes, VG Zaikov, LB Payne, Y Li, X Ge: Poly(vinyl chloride) degradation: recent mechanistic investigations.  Departments of Chemistry and Applied Science,  College of William and Mary,  Williamsburg,  VA,  USA.  Polymer Preprints (American Chemical Society, Division of Polymer Chemistry)  (2001),  42(1),  404-405.  Journal Review; Computer Optical Disk  written in English

Abstract:  A review with 13 refs. is given on mechanistic aspects of the thermal degrdn. of poly(vinyl chloride) in non-oxidizing environments with emphasis on thermal dehydrochlorination. (REVIEWS 04)

WH Starnes, VG Zaikov, LB Payne, Y Li, X Ge: Poly(vinyl chloride) degradation: Recent mechanistic investigations.  Departments of Chemistry and Applied Science,  College of William and Mary,  Williamsburg,  VA, USA.  Abstracts of Papers, 221st ACS National Meeting, San Diego, CA, United States, April 1-5, 2001  (2001),  POLY-380. Journal. Meeting Abstract  written in English

Abstract:  The structural reasons for the thermal instability of poly(vinyl chloride) (PVC) are reviewed, and recent work on the mechanism for the thermal dehydrochlorination of PVC is described.  The unstable structures in the polymer include three types of branch points contg. tertiary chloride and a backbone chloroallyl segment that is not at the ends of chains.  Formation of these structures during polymn. is favored by high temps. and low concns. of vinyl chloride.  Thermal dehydrochlorination of 1-(1-chloroethyl)cyclohexene gives cis- and trans-3-ethylidenecyclohexenes as principal products, via a route that does not involve 1-vinylcyclohexene as an intermediate.  These results are shown to rule out a mechanism for the dehydrochlorination of trans allylic chlorides which entails a 1,3 shift of Cl to form a cis chloroallyl segment that then eliminates hydrogen chloride in a concerted six-center process.  (Supported in part by the National Science Foundation under Grant No. DMR-9610361). (REVIEWS 04)

G Strat:  New stabilizers for poly(vinyl chloride) based on 2'-hydroxybenzalacetophenone. Physics Department, "Gh. Asachi" Technical University,  Iasi,  Rom.  Polymer Degradation and Stability  (2002),  76(1),  79-83.  Journal written in English.

Abstract  New stabilizers for poly(vinyl chloride) based on 2'-hydroxy-benzalacetophenone derivs. were obtained and their photostabilization effectiveness in PVC investigated.  The photostabilizers were incorporated into the PVC when the polymer was thermally stabilized (at a temp. of about 170).  Artificial aging exposure has shown that 2'-hydroxy-3',5'-dichlorobenzalacetophenone (2'H3',5'DClBAP) behaves well as photostabilizer in a semirigid PVC plaque or a transparent extruded film (200 m thick) at 0.2% concn.  A study of the IR and electronic absorption spectra in a large variety of acidic or basic solvents leads us to conclude that 2'H3',5DClBAP resists the action of chem. agents with which it may come into contact when used in a plastic material. (STABILISERS 01)

Sander HL Thoonen,.Berth-Jan Deelman, Gerard Van Koten:  Synthetic aspects of tetraorganotins and organotin (IV) halides.  Department of Metal-Mediated Synthesis, Debye Institute,  Utrecht University,  Utrecht,  Neth.  Journal of Organometallic Chemistry  (2004),  689(13),  2145-2157.  General Review written in English.

Abstract:  A review with 136 refs., comprehensively describing synthesis of various tetra-, tri-, di- and monoorganotin compds.  Organotin(IV) compds. are used for many applications, e.g., as stabilizers in PVC, in anti-fouling paints and coatings for the protection of ship hulls and as precursors for SnO2-coatings on glass.  Tetraorganotins and esp. organotin(IV) halides often serve as synthetic precursors.  A wide range of methods for the synthetic prepn. of these compds. was developed since the 1940s.  An overview of alkylation of tin(IV) halides, dealkylation of organotin halides by use of various reagents, the scope and limitations of these reactions are discussed together with data on their selectivity and yields.  Prepn. of mixed tetraorganostannanes R2R1R2Sn and chiral stannanes with four different organyl groups at tin atom are reviewed.  Alkyltin trihalides are often not accessible in high yield.  Application of Kocheshkov redistribution reactions, dealkylation of dialkyltin dihalides by SbCl5 and BCl3 for prepn. of RSnCl3 are discussed. (REVIEWS 01)

S van Es, AE Frissen, J van Haveren, JC van der Kolk, HB Harvey, M Mellor, H Huisman:  New organic stabilizers for vinyl resins. II.  ATO BV,  UK.  Research Disclosure  (2003),  465(Jan.),  P30-P32.  Patent written in English
Abstract  Cyclic hydrazides, a new class of org. heat stabilizers for halogenated vinyl resins, have a surprising effect on the color development of poly(vinyl chloride) (PVC) compds. during processing and thermal aging.  Cyclic hydrazides are effective new heat stabilizers for PVC, while 3-indazolinone is an excellent color stabilizer in heavy metal-free PVC formulations, and 4-phenylurazole improves early color and heat stability of rigid as well as flexible heavy metal-free formulations.  In a zinc-contg. flexible compd., the stabilizing effect of 4-phenylurazole, phthalazinedione, and pyridazinedione is comparable to that of sorbitol.  The effect of linear hydrazides on the color stability of PVC compds. is negligible. (STABILISERS 01)

Wolfgang Wehner, Hans-Helmut Friedrich, Karl-Josef Kuhn, Thomas Hopfmann: Heat-stabilizer systems for halogen - containing polymers.  (Crompton Vinyl Additives GmbH, Germany).  Ger. Offen.  (2004),  17 pp.  DE  10318910  A1  20041111  Patent  written in German.
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Abstract:  The title stabilizers, free from Pb, Ba, and Cd, comprise ester-salts of sulfates or sulfonic acids and alkanolamines of specified structure.  A PVC compd. contg. DOP 47.0, epoxidized soybean oil 3.0, lubricant 0.3, K stearate 0.1, MeOSO3Na 1, and triethanolamine 0.6 phr had yellowness index 70.39 after 15 min at 190; vs. 105.31 without triethanolamine. (HEAT STABILIZERS 01)

Wolfgang Wehner, Hans-Helmut Friedrich:  Monosubstituted 6-aminouracils for stabilizing halogenated polymers.  (Crompton Vinyl Additives G.m.b.H., Germany).  Eur. Pat. Appl.  (2004),  23 pp.  EP  1426406  A1  20040609  Patent  written in German.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
EP
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EP
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20021202

WO
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WO
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WO
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Priority Application

EP
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A
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Abstract:  Addn. of aminouracils I [R1 and R2 = H, linear or branched C3-22 alkyl, Ph (optionally contg. C1-4 alkyl or alkoxy or hydroxy substituents), phenyl-C1-4 alkyl (optionally contg. C1-4 alkyl or alkoxy or hydroxy substituents), linear or branched C3-18 alkenyl, C3-8 cycloalkyl, C3-10 alkyl or hydroxyalkyl contg. 1 oxygen atom, or acetoxy/benzoyloxy-C2-10 alkyl] and, optionally disubstituted 6-aminouracils and pyrrol derivs. as costabilizers, improves aging characteristics of chloro-contg. polymers and recycled chloro-contg. polymers , esp. PVC.  Thus, addn. 0.6 wt. parts of 3-propyl-6-aminouracil to 100 wt. parts of PVC (Evipol SH 5730) along with usual auxiliary and additive increases thermostability PVC (yellowness index of 82.2 after 27 min heating at 190  according ASTM D 1925-70 heat test ).  (HEAT STABILIZERS 01)
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Rong-bao Wei, Ya Liang, Jin Li:  Synthesis and property of amido-thiol-tin as PVC stabilizer.  Department of Chemical Engineering,  Tianjin Institute of Technology,  Tianjin,  Peop. Rep. China.  Yingyong Huaxue  (2001),  18(9),  764-766.  Journal  written in Chinese.
Abstract  Five amido-thiol-tin compds., bis-N,N-dialkylaminocarbonylethyl-tin-bis-iso-octyl sufenylacetates, were prepd. by reacting esters-thiol-tin or ester-tin dichloride with secondary amines.  The structures of the compds. were detd. by IR, 1H NMR, 119Sn NMR and elemental anal.  The new compds. have a good heat-stability for PVC resin, among them bis-N,N-dihydroxyethylaminocarbonylethyl-tin-bis-iso-octyl sufenylacetate is the best one. (STABILISERS 01)

Kenkichi Yugawa:  Lead-free underbody coating and sealer for automobiles.  Japan.  Jidosha Gijutsu  (2003), 57(11),  44-47.  General Review written in Japanese..

Abstract:  A review on the PVC plastisols and Pb-free stabilizers for automobile underbody coatings and sealers. (REVIEWS 02)

Xiaoling Zhao, Shuhua Qi, Jian Zhang, Hui Yang:  Study status on the new heat stabilizer for PVC.  Department of Chemical Engineering,  Northwestern Polytechnical University,  Peop. Rep. China.  Xiandai Suliao Jiagong Yingyong  (2003),  15(6),  38-41.  Journal  written in Chinese.

Abstract:  With circumstance protection, the traditional heat stabilizer for PVC such as lead salt was limited.  Some new heat stabilizers were exploited such as rare earth, org. antimony, autunite/zinc compds., hydrotalcite and so on.  They aren't almost poisonous.  They have good effect of heat stabilization and moderate price.  They will be regarded and take the place of traditional heat stabilizers, and be new kinds of heat stabilizers for PVC.  (HEAT STABILIZER 03)

Xiaoling Zhao, Shuhua Qi, Jian Zhang, Hui Yang:  Study status on the new heat stabilizer for PVC.  Department of Chemical Engineering,  Northwestern Polytechnical University,  Peop. Rep. China.  Xiandai Suliao Jiagong Yingyong  (2003),  15(6),  38-41.  Journal written in Chinese.
Abstract  With circumstance protection, the traditional heat stabilizer for PVC such as lead salt was limited.  Some new heat stabilizers were exploited such as rare earth, org. antimony, autunite/zinc compds., hydrotalcite and so on.  They aren't almost poisonous.  They have good effect of heat stabilization and moderate price.  They will be regarded and take the place of traditional heat stabilizers, and be new kinds of heat stabilizers for PVC.  (STABILISERS 01)
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Anon:  Plasticisers sustain growth. Plastics and Rubber Weekly; 23rd April 2004, p.12.

Abstract: A significant move away from DOP types, a shortfall of key feedstock propylene and the dramatic build-up of demand in Asia were highlighted in an overview of the plasticiser market given at an ExxonMobil Chemical symposium. The result of an eight-year EU risk assessment on phthalates has shown that DINP and DIDP do not pose any risk to the environment. The rate at which industry demand has converted away from DOP has now reached 19% on a rolling 12 month basis. Propylene feedstock for DOP types is coming under increased pressure because of the priority accorded to PP in an increasingly tightly supplied market. Growth in Asian demand is such that by 2010 the area will account for 60% of the world plasticiser market. (PL SUSTAIN 01)

NEWS ITEM 1:  Plasticizer-free PVC.  High Performance Plastics; April 2004, p.2/3.

Abstract:  In the USA, Teknow Apex has developed a new PVC which is flexible yet does not contain plasticisers. New "FreeFlex 4002" is actually an alloy of PVC and a polyolefin elastomer. This small item provides us with brief details about the new material, its properties, and potential applications.  (PL PLASTICIZER 05)

NEWS ITEM 2:  Riken vitamin pushes glycerol-base PVC plasticizer.  Japan Chemical Week; 40, No.2041, 16th Sept.1999, p.3.

Abstract:  Riken Vitamin is reported to be increasing sales of Rikemal PL012 which is used as a food additive and glycerol-based plasticiser.  The product is said to demonstrate plasticiser performance almost equivalent to that of DOP. Despite it being more expensive, demand is growing from applications that put emphasis on product safety over costs. Brief details are given. (PL PLASTICIZER 05)

TECHNICAL BRIEF:  Nanocoat prevents phthalate migration.  Additives for Polymers,  p.12, October 2004.

Joint research in Germany by the University of Erlangen and coating company GfE Medizintechnik suggests that the application of a titanium-based nanocoating on the surface of flexible PVC products can cut plasticiser migration.  The team reports that the MigraStop system, when applied as an inert, biocompatible 30nm coating, has prevented phthalate migration in medical equipment.  GfE state that MigraStop's covalnet, titanium -based layer can only be separated by destroying the plastic.

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

OM Aleskerova:  Alkyl esters of 2,3-endo-methylene-3-methylcyclohexene-1-naphthenic acid plasticizers of poly(vinyl chloride).  Inst. Neftekhim. Protsessov im. Yu. G. Mamedalieva,  Nats. AN Azerbaidzhana,  Azerbaijan.  Azerbaidzhanskii Khimicheskii Zhurnal  (2003),  (2),  151-153.  Journal  written in Russian.
Abstract  Alkyl esters based on naphthenic acid and synthetic fatty alcs. were synthesized.  Esters were tested as plasticizers for PVC.  Mech. properties of PVC contg. plasticizers were studied.  The plasticizers were recommended for the further testing. (PLASTICISERS 03)

WD Arendt, J Lang, BE Stanhope:  New benzoate plasticizer blends for rotational moulding plastisols.  Vinyltec2002.  Compounding polyvinyl chloride in the 21st Century.  Conference held at Itasca, Illinois, Octonber 2002. Session 48 Paper 5, pp517-530.  (SP RAPRA 71)

J-L Audic, D Reyx, J-C Brosse:  Migration of additives from food grade polyvinyl chloride films. effect of plasticization by polymeric modifiers instead of conventional plasticizers.  Journal of Applied Polymer Science; 89, No.5, 1st Aug.2003, p.1291-9.

Abstract:  The compatibility of six thermoplastic elastomer-PVC blends was investigated. Migration phenomena were studied on PVC samples plasticised with diethylhexyl adipate and an ethylene-vinyl acetate-carbon monoxide terpolymer in varying amounts. 34 refs. (PL PLASTICIZERS 05)

J-L Audic, F Poncin-Epaillard, D Reyx, J-C Brosse  Cold plasma surface modification of conventionally and nonconventionally plasticised poly(vinyl chloride)-based flexible films: global and specific migration of additives into isooctane.  Journal of Applied Polymer Science; 79, No.8, 22nd Feb.2001, p.1384-93.

Abstract:  The effect of plasma treatment of flexible PVC food packaging films on the migration of plasticisers therefrom was investigated using supercritical fluid chromatography to monitor plasticiser migration into isooctane solution. Plasticisers employed were di-2-ethylhexyladipate and epoxidised soybean oil. The surface energy, weight loss and surface crosslinking of the films were examined and the influence of plasma treatment on plasticiser migration from films containing an elastomeric ethylene-vinyl acetate-carbon monoxide terpolymer as partial or complete replacement of the adipate plasticiser. 22 refs. (PL PLASTICIZERS 05)

Herman P Benecke, Bhima R Vijaydendran, Joel D Elhard:  Plasticizers derived from vegetable oils.  Battelle Memorial Institute, USA.  U.S. Pat. Appl. Publ.  (2002),  14 pp.  Patent  written in English.
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Abstract  Compns. and methods for plasticizing polyvinyl chloride polymers where the plasticizers contain fatty acids derived from vegetable oils and the fatty acids are substantially fully esterified with an alc. (monool or polyol), the fatty acids having unsatd. bonds that are substantially fully epoxidized, and where the fatty acids are added substantially randomly to 1 hydroxyl sites on the alc.  The plasticizers may be added in amts. .apprx.10-230 phr PVC resin. (PLASTICISERS 03)

T Bohnert, B Stanhope, K Gruszecki, S Pitman, V Elsworth:  Benzoate plasticizer for reducing plastisol viscosity and fusion temperature.  Velsicol Chemical Corporation,  Northbrook,  IL,  USA.  Addcon World 2000, Two-Day Conference, 6th, Basel, Switzerland, Oct. 25-26, 2000  (2000),  paper2/1-paper2/7.  Publisher: Rapra Technology Ltd., Shrewsbury, UK. Conference written in English.
Abstract  Viscosity control of PVC plastisols is a major consideration in the formulation of a vinyl product produced by methods such as spread or reverse roll coating.  The application conditions often dictate the addn. of a diluent in the formulation to lower the rheol. of the plastisol for successful processing.  A benzoate plasticizer has been introduced that has the capability of lowering plastisol viscosity while also performing as a highly solvating plasticizer.  This unique combination is illustrated in both phthalate- and benzoate-contg. plastisols and the properties of both the plastisol and final sheet are presented.  (PLASTICISERS 03)

T Bohnert, B Stanhope, K Gruszecki, S Pitman, V Elsworth:  Unique benzoate plasticizer for reducing viscosity and fusion temperature.  Velsicol Chemical Limited Technical Service and Development,  Velsicol Chemical Corporation,  Northbrook,  IL,  USA.  Journal of Vinyl & Additive Technology  (2000),  6(3),  146-149.  Journal written in English.

Abstract  Plastisol viscosity redn. and control is an important property specification in many vinyl plastisol formulations.  2-Ethylhexyl benzoate plasticizer is under development that functions as a viscosity reducer for PVC.  It also is a highly solvating plasticizer in std. plastisol systems.  Data are presented on the effects of the new benzoate plasticizer on the properties of phthalate- and benzoate-contg. plastisols and vinyl sheet for flooring. (PLASTICISERS 01)

B Breitscheidel:  Sustainable plasticizer innovation.  Institute of Materials.  PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. p.235-42.

Abstract:  The development of a new plasticiser, di-isononyl-cyclohexane-1,2-dicarboxylate, which is designated Hexamoll, is reported. Information is provided on the technical profile, plasticising properties, eco-/toxicological profile, applications and availability of Hexamoll in the form of slides. (PL SUSTAIN 01)

Boris Breitscheidel,; Richard Selberdinger, Klaus Rossato, Uwe Storzum, Juergen Holzmann, Walter Disteldorf, Christoph Uebler, Bernd Morsbach, Jarren Peters, Guenter Golfier:  Method for producing blends of phthalic acid diesters, decanols and tridecanols.  (Basf Aktiengesellschaft, Germany).  PCT Int. Appl.  2002.  written in German.
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Abstract:  Blends of phthalic acid diesters, decanols and tridecanols, useful as low-volatility plasticizers for molding compds., esp. PVC-based insulations for elec. cables, were manufd. by reacting phthalic acid or a reactive phthalic acid deriv. with a mixt. of 1 decanol and 1 tridecanol.  The latter mixt. is manufd. by dimerization of butene fraction in presence of NiO-TiO2-SiO2-Al2O3 catalyst, hydroformylation of the products octene and dodecene with synthesis gas in the presence of Co2(CO)8 followed by Raney Ni-catalyzed hydrogenation to give a mixt. of isomeric tridecanols.  Esterification of the latter mixt. with phthalic anhydride at 230 in the presence of Bu iso-Pr titanate gave a title blend.  (PLASTICISERS 03)

Phil Cline, Ed Frappier, Sam Kennedy:  Citric acid esters find uses in multiple markets - Part 1.  Morflex Inc.,  Greensboro,  NC,  USA.  Speciality Chemicals Magazine  (2002),  22(1),  23-24.  Journal written in English.
Abstract  The wide ranging applications of citric acid esters as solvents and plasticizers are discussed.  Phys. and chem. characteristics, soly. parameters, mech. performance of plasticizers in PVC resins, and compatibility data of citrate esters with various polymers are given.  (PLASTICISERS 2002)

AV Dedov, EB Bablyuk, VG Nazarov:  Modeling of the migration kinetics of phthalate plasticizer from poly(vinyl chloride). Military University of Radiation, Chemical and Biological Defence, Moscow, Russia. Vysokomolekulyarnye Soedineniya, Seriya A i Seriya B  (2000),  42(5),  884-886.  Journal written in Russian.

Abstract  A model for predicting migration kinetics of a phthalate plasticizer from PVC at elevated temps. is proposed.  The coeffs. in equations describing the migration kinetics of these components are detd.  The effective diffusion coeffs. of the plasticizers in PVC calcd. using the proposed model show satisfactory agreement with the values detd. by the conventional method.  If no data are available on the effective diffusion coeffs. of the plasticizers, their migration kinetics can be modeled using the known values of the mol. masses of the components. (PLASTICISERS 03)

MS Farahat:  Heat stabilization efficiency of polyester plasticizers for poly(vinyl chloride) (PVC).  Macromolecular Materials and Engineering:  286(2),  88-93,  2001.

Abstract:  Four different polyester plasticisers for PVC, having modest acid numbers were synthesized.  These polyesters were modified by converting the terminal COOH group to Ba(II) and Cd(II) carboxylate salts in order to introduce the capability of heat stabilization for PVC.  The modified polyesters were applied as dual function polyesters, ie, as simultaneous plasticizers and stabilizers. The thermal stabilization efficiency of plasticized PVC films was tested photometrically and compared with the stability of films stabilized by Irganox 556.  The efficiencies of the modified polyesters as heat stabilizers were found to be comparable with that of Irganox 556. (SP RAPRA 223)

J-L Fugit; J-L Taverdet; J-Y Gauvrit; P Lanteri:  Treatment of plasticized pvc to reduce plasticizer/solvent migration: optimization with an experimental design.  Polymer International; 52, No.5, May 2003, p.670-5.

Abstract:  A treatment to reduce mass transfer between PVC film plasticised with di(2-ethylhexyl)phthalate (DEHP) and a liquid, used to simulate contact with food, was investigated. The treatment involved soaking the PVC film in n-heptane followed by drying; analysis of DEHP in solution was carried out by GC using an internal standard. An experimental design was developed in order to optimise the process parameters of time and temperature of soaking, and time and temperature of drying. The physical significance of the results is discussed. 21 refs. (PL PLASTOICIZERS 05)

Maria Gaertner:  A high performance plasticizer for a wide range of applications.  Bayer AG,  Dormagen,  Germany.  Editor(s): HR  Skov.  Fillers & Additives for Plastics 2000, Collected Papers of the International Conference, 4th, Copenhagen, Denmark, Oct. 25-26, 2000. 10.1-10.9.  Publisher: Hexagon Holding ApS,  Copenhagen, Denmark.  General Review; Computer Optical Disk  written in English.
Abstract:  A review with refs. on the Ph alkanesulfonate class of plasticizers with two practical products, such as, Mesamoll and Mesamoll II.  The use of Mesamoll as a special plasticizer for PVC and other materials such as nitrile rubber is detd., to a large extent, by its favorable properties, particularly its high gelling capacity and its excellent resistance to sapon. under changing climactic conditions.  Mesamoll, as other non-phthalate plasticizers, is usually confined to applications where the general purpose plasticizers under perform.  It can also be combined with the plasticizers, including phthalates, to optimize their performance behavior. (REVIEWS 05)

Samuel Leroy Gott, David Justin Olsen:  PVC compositions containing dioctyl terephthalate plasticizer for food wrapping materials.  (Eastman Chemical Company, USA).  PCT Int. Appl.  (2003),  20 pp.  Patent  written in English.  
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Abstract

The wrapping materials contain poly(vinyl chloride), at least one stabilizer, and 10-60 phr a plasticizer, e.g., dioctyl terephthalate or/and with dioctyl adipate.  A film example was formed from a formulations contg. Oxy 240F (PVC resin) 100, dioctyl terephthalate 52, epoxidized soybean oil 5, Mark QTS (stabilizer) 0.8, and CZL 720 (stabilizer) 0.4 parts. (PLASTICISERS 03)

Antonios E Goulas, Kyriakos A Riganakos, Michael G Kontominas:  Effect of electron beam and gamma radiation on the migration of plasticizers from flexible food packaging materials into foods and food simulants. Department of Materials Science and Technology,  University of Ioannina,  Ioannina,  Greece.  ACS Symposium Series (2004),  875(Irradiation of Food and Packaging),  290-304.  General Review  written in English.

Abstract:  A review on the effect of: (a) low and intermediate doses (4 and 9 kGy) of -radiation on the migration of di-(2-ethylhexyl)-adipate (DEHA) plasticizer from a food grade PVC film into prepackaged foods (chicken meat) and a food simulant olive oil and (b) high doses at 20 and 50 kGy of electron beam radiation on the migration of DEHA and acetyltributyl citrate (ATBC) plasticizers from PVC and poly(vinylidenechloride-vinylchloride) (P(VDC/VC)) films into the olive oil. (REVIEWS 01)

Michael Grass, Juergen Koch:  Preparation of isononyl benzoates and their use as plasticizers.  (Oxeno Olefinchemie G.m.b.H., Germany).  Eur. Pat. Appl.  (2003),  12 pp.  Patent  written in German.
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Abstract

Isononyl benzoates are prepd. and their use as plasticizers for PVC, adhesives, and lacquers, are claimed. (PLASTICISERS 03)

Rosa Mayelin Guerra, Maria Luisa Marin, Ana Sanchez, Alfonso Jimenez:  Effect of pressure, temperature and time on supercritical fluid extraction of citrate and benzoate plasticizers from poly(vinyl chloride).  University of Havana, Centre of Biomaterials,  Havana,  Cuba.  Journal of Supercritical Fluids  (2002),  22(2),  111-118.  Journal  written in English.

Abstract  Supercrit. fluid extn. (SFE) was used in the detn. of some citrate and benzoate plasticizers used in PVC.  Exptl. factors affecting SFE with CO2 were studied by gravimetric anal.  Recoveries of analytes were detd. using gas chromatog.  The extn. process can be kinetically controlled by the soly. of plasticizers in the supercrit. fluid or by their diffusion through the polymer depending on pressure and temp. conditions.  Quant. extns. were obtained at 39.5 MPa, 100 in 20 min., compared with losses of 85-95% with liq. solvent extn. (PLASTICISERS 03)

M Hakkarainen:  New PVC materials for medical applications - release profile of PVC / Polycaprolactone - Polycarboante aged in aqueous environments.  Polymer Degradation and Stability, 80(3), 451-8, 2003.

A medical grade PVC plasticised with polycaprolactone - polycarboante .... (SP RAPRA 17)

DJ Hitt:  Study on alternative plasticizer systems in flexible PVC applications.  Report to Hydro Polymers.  IPTME,  Loughborough University, May  1999.

Maik Johannes Keller:  PVC compositions containing citric acid ester plasticizers.  (Era Beschichtung G.m.b.H. und Co. K.-G., Germany).  Ger. Offen.  (2000),  6 pp.  Patent  written in German.
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Abstract  Plasticizers for PVC are based on C2-12 esters of citric acid; such PVC compns. are suitable for use in automotive interiors.  Examples were given for PVC leather substitutes contg. the esters, in which fogging and migration tendencies were diminished and light and fire resistance were superior to those of compns. using phthalate esters. (PLASTICISERS 03)

Juergen Koch, Michael Grass:  Preparation of benzoate isodecyl ester mixtures and their use as plasticizers.  (Oxeno Olefinchemie GmbH, Germany).  Ger. Offen.  (2004),  11 pp.  Patent  written in German.  
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Abstract  Benzoic acid esters of 2-propylheptanols, 2-propyl-4-methylhexanols, 2-propyl-5-methylhexanols, 2-isopropyl-4-methylhexanols and 2-isopropyl-5-methylhexanols are prepd. and their mixts. used as plasticizers for PVC, dyes, adhesives, and lacquers. (PLASTICISERS 03)

Leonard G Krauskopf:  How about alternatives to phthalate plasticizers?  Vinyl Consulting Co., Inc.,  Baton Rouge,  LA,  USA.  Journal of Vinyl & Additive Technology  (2003),  9(4),  159-171.  General Review  written in English.

Abstract:  A review.  This paper reviews known "non-phthalate" plasticizers and provides comparisons to the traditional "General Purpose" (GP) phthalate plasticizers: "General Purpose" plasticizers are those that impart optimum overall performance properties in PVC at lowest cost. (REVIEWS 02)

S Lakshmi, A Jayakrishnan:  Properties and performance of sulfide-substituted plasticized polyvinyl chloride as a biomaterial.  Journal of Biomedical Materials Research (Applied Biomaterials); 65B, No.1, 2003, p.204-10.

Abstract:  Plasticised PVC was surface modified by nucleophilic substitution of the chlorine atoms of PVC by sulphide ions in aqueous media in the presence of a phase-transfer catalyst. The modified PVC was sterilised by steam autoclaving and gamma irradiation and subjected to plasticiser extraction. Surfaces were evaluated by contact angle measurements, SEM, cell culture studies, haemolysis assay and whole-blood clotting time measurements. Mechanical properties were examined. 31 refs. (PL PLASTICIZERS 05)

S Lakshmi, A Jayakrishnan:  Synthesis, surface properties and performance of thiosulphate - substituted plasticized polyvinyl chloride.  Biomaterials; 23, No.24, Dec.2002, p.4855-62.

Abstract:  Plasticised PVC was surface modified by nucleophilic substitution of the chlorine atoms of PVC by thiosulphate in aqueous media in the presence of a phase-transfer catalyst. The properties of the modified surface were evaluated by contact angle measurements, ATR-FTIR, X-ray photoelectron spectroscopy and SEM. Biocompatibilities and toxicities were determined. 29 refs. (PL PLASTICIZER 05)

J Lang, B Stanhope:  Benzoate plasticiser for flexible PVC injection moulded toy applications.  Plastics Additives & Compounding; 3, No.6, June 2001, p.30-3.

Abstract:  The development of a benzoate plasticiser, Benzoflex 2888, which is a blend of diethylene glycol dibenzoate, triethylene glycol dibenzoate and dipropylene glycol dibenzoate, for the manufacture of flexible, injection moulded PVC toys, is reported. The performance of this blended plasticiser is demonstrated by evaluating its dry blending characteristics, fusion behaviour, physical properties (plasticiser efficiency - Shore A hardness, and toxicity and environmental effects. 4 refs. (PL PLASTICIZERS 05)

I Lerner: Plasticizers show strong growth.  Chemical Marketing Reporter; 265, No.24, 14 June 2004, p.12.

Abstract:  The market for plasticisers in developed markets is slowing and steady growth in China becomes a key target for current and future growth. The global plastic additives industry in 2003 was worth about 14.8bn US dollars, representing roughly 18 billion pounds. Growth until 2008 will be about 3.5%/year on a poundage basis. Plasticisers account for the largest volume use of plastic additives, about 60%, and are essentially commodities, with pricing ranging from 40 to 50 cents per pound. Plasticisers represent about one-third of the market's dollar value, or around 4.9bn US dollars. PVC applications account for roughly 90% of plasticiser consumption. (PL PLASTICIZER 05)

Melanie Maas-Brunner, Lucien Thil, Boris Breitscheidel, Jan-Dirk Arndt:  Plastics with ring-hydrogenated phthalate plasticizers.  (BASF AG, Germany).  Ger. Offen.  (2002),  20 pp.  Patent  written in German
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Abstract  Plasticizers with low volatility and toxicity for PVC and polyvinyl butyrals are based on cyclohexanepolycarboxylic acids or their derivs. (PLASTICISERS 03)

ML Marin-Nieto, V Berenguer-Navarro, J Lopez-Martinez, A Sanchez-Reche:  Total content and migration analysis of phthalate plasticizers in poly(vinyl chloride) materials.  AIJU (Instituto Tecnologico del Juguete), Alicante,  Spain.  Editor(s): Alfonso Jimenez, Guennadi E Zaikov. Polymer Analysis and Degradation  (2000), 213-222.  Publisher: Nova Science Publishers, Inc.,  Huntington, NY.  General Review  written in English

Abstract: A review with 8 refs. on total content and migration anal. of phthalate plasticizers in PVC materials using a supercrit. fluid extn. method. (REVIEWS 05)

A Marcilla, JC Garcia, M Beltran:  Plasticization steps.  Chemical Engineering Department,  Alicante University,  Spain.  Editor(s): Wypych, George. Handbook of Plasticizers  (2004),  179-192.  Publisher: ChemTec Publishing,  Toronto.  Conference; General Review written in English.

Abstract:  A review discusses the steps obsd. during PVC plasticization.  Plasticized PVC compds. can be obtained either from plastisol or from a dry mixt. of suspension PVC with plasticizers, obtained by dry blending.  The interactions that occur between the PVC and the plasticizer as well as the changes in these materials caused by the effect of temp. are responsible for the behaviors obsd. (REVIEWS 01)

G Maura, G Rinaldi:  Stabilizing action of polymeric plasticisers in PVC.  Dipartimento di Ingegneria Chimica, dei Materiali, delle Materie Prime, Metallurgia - Universita di Roma La Sapienza,  Rome,  Italy.  Macromolecular Symposia  (2001),  176 (1st International Conference on Polymer Modification, Degradation and Stabilisation, 2000),  39-48.  Journal  written in English.
Abstract  For epoxy polymeric plasticizers, an improvement in PVC heat and UV stability is obsd. as a function of the oxirane oxygen content in formulations.  In this paper we refer to some exptl. tests on thermal and UV light stabilizing action of epoxy resins and low mol. wt. unsatd. polyesters which possess a good plasticizing effect and low toxicity.  Creep tests and calcns. of isochronous creep moduli are used to evaluate the stability of PVC formulations. (PLASTICISERS 03)

M Messori, M Toselli, F Pilati, E Fabbri, P Fabbria, L Pasquali, S Nannarone: Prevention of plasticizer leaching from PVC medical devices by using organic-inorganic hybrid coatings.  Polymer; 45, No.3, 1 Feb. 2004, p.805-13.

Abstract:  Triethoxysilane-terminated poly(ethylene oxide) (PEO-Si) was  prepared and used to produce organic / inorganic hybrids by the  sol-gel approach. The hybrids were used as coatings for flexible PVC tubes to reduce leaching of plasticisers from PVC medical devices. Hexane extraction tests indicated that all the coatings reduced the leaching of diethylhexyl phthalate by hexane by about one order of magnitude. The best results were obtained where the organic and inorganic phases contents were accurately balanced. X-ray photoelectron spectroscopy analysis showed a preferential segregation of silica onto the outer surface, suggesting that a high inorganic content was present at the interface between the coating and the extraction medium. 26 refs. (PL PLASTICISER 05)

Liviu E Mirci, Sorina Boran:  Citric group plasticizers for PVC.  Fac. Chimie Industriala Ing. Mediului,  Univ. Politehnica Timisoara,  Rom.  Materiale Plastice (Bucharest, Romania)  (2000),  37(3),  145-153.  Journal  written in Romanian.

Abstract  The paper presents the results regarding the synthesis and characterization as poly(vinyl chloride) plasticizers of some unsym. citric acid triesters from long iso aliph. alcs., including iso-C4, iso-C6, C2-6, iso-C10, iso-C13, with 2-[o-sec-butylphenoxy]ethanol.  By varying the molar relationship between these two types of alcs., two series of unsym. esters have been synthesized.  These products show adequate compatibility, high thermal resistance, very good efficiency and permanence features.  The natural source of the citric acid promotes a possible biodegradability potential.

(PLASTICISERS 03)

Dorina Modra, Remus Nutiu:  Esterification and polyesterification with industrial applications. V. Evaluation of some polyesters obtained from adipic acid and various diols as plasticizers for PVC.  Fac. de Chim.-Biol-Geogr.,  Univ. de Vest Timisoara,  Timisoara,  Romania.  Materiale Plastice (Bucharest)  (2003),  40(3),  153-155.  Journal  written in Romanian.
Abstract  The paper presents the evaluation of various adipic acid-based polyesters as plasticizers for PVCs.  The prepn. of the compds., work conditions, and physico-chem. properties of the polyesters are given. (PLASTICISERS 03)

C Oriol-Hemmerlin and QT Pham:  Poly 1,3-butylene adipate Reoplex as high molecular weight plasticizer for PVC-based cling films-microstructure and number-average molecular weight studied by 1H and 13C NMR.  Polymer, Volume 41, Issue 12, June 2000, Pages 4401-4407.  (SD POLYMERIZATION 01)
Xianyu Peng, Xuequn Zhang:  Application of a new plasticizer - diethylene glycol dibenzoate (DEDB) in poly(vinyl chloride) products.  Beijing University of Chemical Technology,  Beijing,  Peop. Rep. China.  Zhongguo Suliao  (2000),  14(8),  64-67.  Journal written in Chinese.

Abstract  Structure and properties of a new plasticizer DEDB are reported.  Its application in plasticized PVC products is described.  DEDB can completely replace DOP or DBP as a less toxic primary plasticizer with a low prodn. cost. (PLASTICISERS 01)

Mustafizur Rahman, Christopher S Brazel:  Effectiveness of phosphonium, ammonium and imidazolium based ionic liquids as plasticizers for poly(vinyl chloride): thermal and ultraviolet stability.  Department of Chemical Engineering,  The University of Alabama,  Tuscaloosa,  AL,  USA.  Polymer Preprints (American Chemical Society, Division of Polymer Chemistry)  (2004),  45(1),  301-302. Journal; Computer Optical Disk  written in English
Abstract:  Ionic liqs. used plasticizers were able to lower the glass temp. of PVC as did the traditional plasticizers.  In terms of mech. properties, each of the plasticized PVC samples showed a similar trend over a temp. range.  The curve shows the transition form glassy to leathery state indicating a similar plasticizing effect for each plasticizers studied. (HEAT STABILIZER 01)

BL Shah, VV Shertukde:  Specialty plasticizers: An overview.  University Department of Chemical Technology,  Mumbai,  India.  Popular Plastics & Packaging  (2001),  46(10),  65-72.  Journal Review  written in English

Abstract:  A review on types and applications of specialty plasticizers for com. plastics (e.g. PVC) such as specialty phthalates; trimellitate ester, phosphates, adipates, azelates, sebacates, etc.; polyesters; citric esters; and epoxies. (REVIEWS 04)

Z Slezak:  Dioctyl phthalate continues to be the most important plasticizer of poly(vinyl chloride).  Pol.  Chemik  (2003),  56(5),  153-157.  General Review  written in Polish.

Abstract:  A review on the use of di-2-ethylhexyl phthalate (dioctyl phthalate; DOP) which is most important and widely used as plasticizer for poly(vinyl chloride).  DOP is produced by esterification of phthalic acid anhydride with 2-ethylhexyl alc. (octanol).  DOP is partly substituted by other phthalates, but still maintains, its "workhorse" position among the plasticizers.  The issues of environmental impact and toxicity of DOP were discussed. (REVIEWS 02)

Bruce E Stanhope, William D Arendt, Jiamin Lang:  Plasticizer compositions for non-aqueous plastisols.  (Velsicol Chemical Corporation, USA).  U.S. Pat. Appl. Publ.  (2004), 5 pp.  US  2004132882  A1  20040708  Patent in English.
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Abstract:  Title non-aq. plastisol compn. comprises: (A) at least one org. polymer; and (B) an effective amt. of a plasticizer compn. contg. at least one primary plasticizer selected from the group consisting of known plasticizers for the polymer contg. no unreacted alkanol groups; and at least one secondary plasticizer selected from the group consisting of monoesters derived from a dihydric alc. and a monocarboxylic acid, wherein the concn. of the secondary plasticizer is sufficient to reduce the viscosity exhibited by the plastisol in the presence of the primary plasticizer alone while remaining compatible with the plastisol.  Thus, a solventless non-aq. plastisol compn. was prepd. by mixing 100 parts of Lacovyl PB 1302 (PVC) with 3 parts of Mark CZ 116 (stabilizer) and 60 parts of plasticizers contg. 85% of a mixt. of diethylene glycol dibenzoate, dipropylene glycol dibenzoate, and triethylene glycol dibenzoate (65:20:15) as primary plasticizers, and 15% of a mixt. of diethylene glycol monobenzoate and diethylene glycol dibenzoate (77:23) as secondary plasticizers. (COMPANY 01 VELSICOL)

Bruce Stanhope, Neal Netzel:  An environmental, health and safety overview of benzoate plasticizers.  Velsicol Chem. Corp.,  Northbrook,  IL,  USA.  Polimery (Warsaw, Poland)  (2003),  48(6),  421-424. Review written in English.
Abstract:  A review concerns the characteristic of the novel plasticizer Benzoflex 2088 composed of three already known benzoate plasticizers: diethyleneglycol dibenzoate (Benzoflex 2-45), dipropyleneglycol dibenzoate (Benzoflex 9-88) and triethyleneglycol dibenzoate (Benzoflex S-358).  Detail analyses of these components show that Benzoflex 2088 creates no health hazard (e.g. LD LD50 is 3-5 g/kg of body wt.).  Data concerning its estrogenic activity, metab., toxicity to aquatic organisms and biodegradability were presented.  Plasticizer investigated quickly undergoes biodegrdn. in the environment and does not show the tendency to accumulate in the organisms. (COMPANY 01 VELSICOL)

Bruce Edward Stanhope, William Arendt:  Liquid benzoate ester compositions used as plasticizers and aqueous polymer compositions containing the same.  (Velsicol Chemical Corporation, USA).  PCT Int. Appl.  (2003),  31 pp.  WO  2003020814  A1  20030313  Patent  written in English
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Abstract:  The compn. comprises 1 monobenzoate ester HXCOR1 and 1 dibenzoate diester R1OCYCOR1 (X, Y = polyoxyethylene, -OR2O-; R1 = (un)substituted phenyl; R2 = C3-4 linear alkylene; -CH2CH(CH3)CH2- and -CH2C(CH3)2CH2-; n = 1-3), wherein the diester is a solid at 28 and the compn. is a liq. at 28.  The compns. are useful as plasticizers in polymer compns. in for adhesives, caulks, etc.  Thus, an aq. adhesive compn. comprising 50 parts Vinac XX 230 [poly(vinyl acetate)] and 18% (based on total emulsion) plasticizer contg. mixt. of diethylene glycol monobenzoate and 33% and diethylene glycol dibenzoate 66% (obtained by reaction of benzoic acid and diethylene glycol) showing viscosity 5500 mPa-s, set time 4 s and open time 25 s. (COMPANY 01 VELSICOL)

Bruce Edward Stanhope, William Arendt:  Liquid benzoate ester compositions and aqueous polymer compositions containing the same as plasticizers.  (Velsicol Chemical Corporation, USA).  Eur. Pat. Appl.  (2003), 12 pp.  EP  1288254  A1  Patent  written in English.
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Abstract:  The liq. ester compn. (in a liq. form at 28) comprises 1 monoester HXC(O)R1 and 1 diester R1(O)CYC(O)R1 [X, Y = -(OCH2CH2)nO, and -OR2O-; R1 = (un)substituted Ph, R2 = C3-4 linear alkylene, -CH2CH(CH3)CH2- and-CH2C(CH3)2CH2-; n =1-3], wherein the diester is a solid at 28.  The polymer compns. contg. the liq. ester compn. as plasticizers are useful in various end use applications including adhesives and caulks.  Thus, benzoic acid and diethylene glycol in a ratio 1.4:1 were mixed with 0.25% zirconium carbonate at 170-250to give a ester mixt. in liq. state at ambient temp. contg. diethylene glycol monobenzoate 35%. (COMPANY 01 VELSICOL)

Bruce E Streeter, Jiamin Lang:  An adipate based polymeric plasticizer with improved low temperature properties.  Velsicol Chemical Corp.,  USA.  Annual Technical Conference - Society of Plastics Engineers  (2002),  60th(Vol. 3),  3298-3301.  Journal  written in English.
Abstract  Adipic acid based polymeric plasticizers are the workhorses of the polymeric plasticizer market.  They offer a useful combination of softening efficiency and permanence at a cost that is reasonable as polymeric plasticizers go.  One property of polymeric adipates that does not quite meet the performance requirements of vinyl compounders is low temp. flexibility.  In particular, the wire and cable industry requires improvement in low temp. properties to pass the lower brittleness temp. tests that resulted from post-NAFTA harmonization of the Canadian and U.S. stds. for elec. insulation.  In addn., while the viscosities of adipates are not high relative to polymeric plasticizers based on other chemistries, lower viscosity for equiv. mol. wts. is a characteristic that would be desired by anyone handling polymeric plasticizers.  The lower viscosity also accounts for processability improvements in vinyl.  This paper will introduce a new adipic acid based plasticizer developed by Velsicol Chem. Corp. that lowers the brittle temp. of a vinyl compd. by 3 to 4 over Admex 6996, a benchmark plasticizer of the same mol. wt.  Permanence characteristics and softening efficiency are similar to the performance of the benchmark.  The viscosity at 25 is 25% lower than conventional adipates of equal mol. wt.  (PLASTICISERS 01)

MC Sunny, P Ramesh, KE George:  Use of polymeric plasticizers in polyvinyl chloride to reduce conventional plasticizer migration for critical applications.  Journal of Elastomers and Plastics; 36, No.1, Jan 2004, p19-31.

Abstract:  Three polymeric plasticisers were used to partially replace dioctyl phthalate (DOP) in PVC compounds and their mechanical and leaching properties compared with the convention formulation. The elastomers blended were nitrile rubber, carboxylated nitrile rubber and epoxidised natural rubber. The test results showed that the migration of the DOP in the three compounds was considerably reduced without affecting any of the PVC's useful mechanical properties with nitrile rubber giving the most stable compound. Full details of the blending procedure and test results are given. 40 refs.

Shigeki Takayama:  New polymer for alternative of soft PVC.  Dep. of Synthetic Rubber Technology and Development,  Asahi Kasei K. K.,  Kawasaki-ku, Kawasaki-shi,  Japan.  Kogyo Zairyo  (2003),  51(5),  60-63.  General Review  written in Japanese.

Abstract:  A review on development, properties, and applications of plasticizer-free hydrogenated styrene-butadiene copolymer as alternative of PVC. (REVIEWS 02)

Akira Urabe, Masashi Wakamatsu:  Category and characteristics of PVC plasticizers and their recent development.  Dainippon Ink & Chemicals, Inc.,  Japan.  Editor(s): Okatsu, Yasukazu.  Kobunshi Tenkazai no Kaihatsu to Kankyo Taisaku  (2003),  275-283.  Publisher: Shi Emu Shi Shuppan,  Tokyo, Japan  Conference; General Review  written in Japanese.

JT van Oosterhout, M Gilbert:  Interactions between pvc and binary or ternary blends of plasticizers. part 1. PVC/plasticizer compatibility.  Polymer; 44, No.26, 2003, p8081-94.

Abstract  Interactions between binary and ternary mixtures of plasticisers and their effect on the melting point of polyvinyl chloride (PVC), and the polymer-plasticiser interaction values, was determined by measurement of solid-gel transition temperatures of the systems. Interactions for a variety of plasticisers and one quaternary mixture, and Gibbs free energy of mixing, were predicted using a universal functional group activity coefficient method. Synergy was found when dioctyl phthalate was mixed with ester plasticisers, and when octyl-diphenyl phthalate was used in conjunction with other branched phthalate plasticisers, but not when three phthalate plasticisers were mixed. Equations were developed to predict plasticiser interaction coefficients in plasticiser blends, and these increased with increase in the difference between the molar masses of the plasticisers. Equations were also used to predict, from the number of carbon atoms in the plasticiser, the Gibbs free energy of mixing. Agreement between  calculated and experimental interaction parameters was quite good. 23 refs.  (PL PLASTICIZERS 05)

Bhima R Vijayendran, Herman Benecke, Joel D Elhard, Vincent D McGinniss, Kim F Ferris:  Environmentally friendly plasticizers for polyvinyl chloride (PVC) resins.  Battelle Memorial Institute,  Columbus,  OH,  USA.  Annual Technical Conference - Society of Plastics Engineers  (2001),  59(V3),  2978-2982.  Journal  written in English.
Abstract  There has been increased interest in developing alternatives to phthalate plasticizers used in the processing of polyvinyl chloride (PVC).  This paper describes research on modifying the compn. of vegetables oils such as soybean oil for use as primary plasticizers for PVC.  Advanced computational chem. and modeling studies have been conducted to correlate structures of modified soybean oil with their compatibilities in PVC resin.  The new soy oil derived plasticizers have excellent plasticizing efficiency with significantly reduced migration and volatility.  Properties and performance of the new modified soy oil compns. as primary plasticizers in typical PVC formulations are summarized and compared to those of a std. phthalate PVC plasticizer. (PLASTICISERS 01)

GM Vinhas, RM Souto Maior, YMB de Almeida:  Radiolytic degradation and stabilization of poly(vinyl chloride):  Polymer Degradation and Stability; 83, No.3, 2004, p.429-33.

Abstract:  Films of PVC plasticised with di-2-ethylhexyl phthalate and stabilised with a UV absorber (2,2-hydroxy-5-tert-octyl-phenyl benzotriazole) were subjected to gamma-irradiation and investigated by viscometry, mechanical testing and UV vis spectroscopy. It was found that the UV absorber protected PVC from chain scission and PVC containing the stabiliser exhibited enhanced tensile strength. 19 refs. (PL PLASTICISER 05)

O Vogt, J Rakoczy, J Ogonowski, M Mizdra, M Bisok, D Nowak:  Utilization of the waste fraction of monohydric alcohols for synthesis of a PVC plasticizer.  Inst. Org. Chem. Technol.,  Cracow Univ. Technol.,  Krakow,  Poland.  Izvestiya Vysshikh Uchebnykh Zavedenii, Khimiya i Khimicheskaya Tekhnologiya  (2003),  46(5),  100-102.  Journal  written in English.

Abstract  The possibility of application of the alc. waste fraction obtained from cyclopol process as a raw material for synthesis of PVC plasticizers was investigated.  First, the methodol. for esterification of the fraction was developed.  The "simplex" method was applied for optimization of the process parameters.  PVC paste contg. the synthesized plasticizer was prepd.  Next, rheol. tests of the PVC paste were performed and strength of the PVC foils obtained from the paste after gelation were studied.  The PVC foils obtained showed good and useful properties.  On the basis of these results it is concluded that the esters obtained can be industrially applied as non-expensive plasticizers for PVC.  (PLASTICISERS 03)

Brian L Wadey:  An innovative plasticizer for sensitive applications.  BASF Corporation,  Mount Olive,  NJ,  USA.  Journal of Vinyl & Additive Technology  (2003),  9(4),  172-176.  Journal written in English.
Abstract  Di(isononyl) cyclohexane-1,2-dicarboxylate (HEXAMOLL DINCH) is a new plasticizer for PVC.  In the tests used, it has no indication of toxicity or genotoxicity; it is biodegradable; and it has low sensitizing properties.  Its properties in PVC compare favorably to those of other plasticizers having well-balanced properties.  This plasticizer should be well-suited for sensitive applications. (PLASTICISERS 01)

Brian L Wadey:  An innovative plasticizer for sensitive applications.  BASF Corporation,  Mount Olive,  NJ,  USA.  Annual Technical Conference - Society of Plastics Engineers  (2003),  61(V3),  3092-3099.  Journal written in English.

Abstract  Hexamoll DINCH is a new plasticizer designed primarily for exposure sensitive PVC applications.  This novel class of plasticizers based on cyclohexane-1,2-dicarboxylic acid and C9 alcs. has an exceptional toxicol. profile.  Compds. plasticized with DINCH will provide greater output during prodn.  DINCH based PVC compds. can be processed in existing PVC equipment to make flexible extruded profiles or molded articles.  In using DINCH as the plasticizer, an adjustment in plasticizer and lubrication levels is recommended.  Apart from the need for minor formulating and processing conditions, the properties of the DINCH based plaques are well balanced like those of diisononyl phthalate (DINP) based compds.  Mech. properties of DINCH plasticized PVC compds. were measured and compared to DINP. (PLASTICISERS 01)

B Wadey, G Gans:  New plasticizer for flexible PVC:  Vinyltec 2002. Compounding polyvinyl chloride in the 21st century. Proceedings of a conference held Itasca, Il., 30th-2nd Oct.2002;  Brookfield, Ct., SPE, 2002, Session 2, Paper 2, p.193-202.

Abstract:  For some time now plasticisers, especially phthalates, have been under pressure from environmentalists and regulatory bodies. In the regulatory arena there is the RCRA and CERCLA requirements of the EPA, Proposition 65 in California and the EU labelling requirements of chemicals. Taking this into account, as well as customer demand for alternative plasticisers, BASF has undertaken a project to develop a plasticiser suitable in a wide range of applications and which would meet the following predefined  requirements: low acute toxicity, no sensitising properties, no peroxisome proliferation, no genotoxicity, no reprotoxicity and biodegradability. The driving forces behind the development of a new plasticiser, di-isononyl-cyclohexane-1,2-dicarboxylic acid ester, designated Hexamoll DINCH, are discussed. The manufacturing process, physical properties and a comparison of three homologue cyclohexane-1,2-dicarboxylic acid esters is presented. The toxicology of Hexamoll DINCH is reviewed. (PL PLASTICIZER 05)

E Wardzinska, P Penczek, Z Boncza-Tomaszewski:  Benzoate plasticizers for PVC.  Industrial Chemistry Research Institute,  Pol.  Advances in Plastics Technology, International Conference, 5th, Katowice, Poland, Nov. 4-6, 2003  (2003),  P21/1-P21/7.  Publisher: Instytut Przetworstwa Tworzyw Sztucznych "Metalchem",  Gliwice, Poland  Conference written in English.

Abstract  A series of benzoate plasticizers was synthesized through the esterification of benzoic acid or transesterification of Me benzoate with various glycols: ethylene glycol, diethylene glycol, triethylene glycol, dipropylene glycol, 1,2-propylene glycol, 1,3-propylene glycol, neopentyl glycol, 2-methyl-1,3-propanediol, and 2-(n-butyl)-2-ethyl-1,3-propanediol.  All synthesized plasticizers exhibit low acid no. with low viscosity. Polyvinyl chloride (PVC) plasticized with some of the developed benzoate plasticizers distinguishes itself by good resistance to extn. with gasoline and selected mineral oils.  Moreover, the PVC films exhibit relatively high tensile strength along with high elongation at break.  Neopentyl glycols dibenzoate exhibits the highest plasticizing effect followed by triethylene and ethylene glycol dibenzoates and the 2-(n-butyl)-2-ethyl-1,3-propanediol deriv.  (PLASTICISERS 03)

David G Woods, Larry O Jones, Pei-Yi Lo:  Improved process for the production of plasticizer esters for PVC with optimized catalyst addition.  (Exxonmobil Chemical Patents, Inc., USA).  PCT Int. Appl.  (2002),  25 pp.  Patent  written in English.
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Abstract  A process for the prodn. of an ester comprises (1) reacting an alc. with a carbonyl-like compd. such as phthalic anhydride in the presence of a first esterification catalyst, such as Ti(OiPr)4, to form a reaction mixt. contg. a cation species, (2) adding a second esterification catalyst to the reaction mixt. at some time after initiation of the esterification reaction, where the esterification catalyst is the same or different from the first catalyst.  The staged addn. of the esterification catalyst provides a reduced reaction time to achieve a targeted conversion to esters.  The esters can be used as plasticizers for PVC. (PLASTICISERS 03)

Luo Yuxiang, Gance Dai:  Absorption of trioctyl trimellitate into mass - polymerization and suspension - polymerization poly(vinyl chloride).  Journal of Applied Polymer Science; 92, No.4, 15th May 2004, p.2369-74

Abstract:  Mass polymerisation and suspension polymerisation PVC (MPVC and SPVC respectively) were used to prepare slush moulding powders. The speed of trioctyl trimellitate plasticiser absorption by MPVC was faster than that of SPVC under the same temperature and recipe. The quantity of plasticiser absorbed by MPVC was much higher than that absorbed by SPVC resins at the same temperature. Therefore, for dry blending, MPVC was more suitable for preparing the PVC slush powder. The PVC powder particle size and particle size distribution had little effect on plasticiser absorption. The differences in the plasticiser absorption were due to the different morphologies of the MPVC and SPVC powder particles. There was a skin covering the SPVC resin but with the MPVC particles, the primary polymer was directly exposed on thesurface. 6 refs.  (PL POLYMERIZATION 03)

  5.
ADDITIVES 3B:  PLASTICIZER  ISSUE

Richard C Adams:  Flexible vinyl medical products: Discussion about the extraction characteristics of various plasticizers.  Addcon World 2000, Two-Day Conference, 6th, Basel, Switzerland, October. 25-26, 2000. Paper1/1-1/4.  Publisher: Rapra Technology Ltd.,  Shrewsbury, UK. General Review written in English.

Abstract:  A review.  The use of plasticized polyvinyl chloride (PVC) for toys and medical devices was under attack from various environmental and health care activist groups.  Their concerns are related to, that under certain conditions small amts. of the plasticizer may leave the flexible PVC compd. (an act referred to as leaching, migrating, or extn.).  This extd. plasticizer can then enter the human body and then, allegedly, cause damage ranging from cancer to hormone disruption.  The plasticizer under the most scrutiny is di(2-ethylhexyl) phthalate, commonly known as DEHP or DOP.  DEHP is the largest vol. plasticizer in use worldwide and the most widely used plasticizer for PVC medical devices.  This paper will not address the relative toxicity of plasticizers but will look at the various mechanisms under which plasticizers leave the flexible PVC medical devices.  To accomplish this the authors will review available information, from Hatco Corp., Morflex, Inc. and BP Amoco, on the migration and extn. characteristics of various plasticizers, including DEHP, TOTM, Citrates and Adipates.  Discussing potential selection criteria based on plasticizer permanence.  (REVIEWS 05)

A Afshari, L Gunnarsen, PA Clausen, V Hansen:  Emission of phthalates from PVC and other materials.  Danish Building and Urban Research, PO Box 119, DK-2970 Horsholm, Denmark. Indoor air  (2004 Apr),  14(2),  120-8. Journal; Article written in English.

Abstract  The main objective of this study was to generate quantitative and qualitative emission data on phthalates from different materials.  To achieve this the existing (Chamber for Laboratory Investigations of Materials, Pollution and Air Quality) Climpaq-based procedure for simplified measurements of emissions of plasticizer from PVC and other plasticized materials was modified.  It was applied to a range of products.  Some of them were suspected of contributing to the indoor concentration of plasticizers.  The emissions from PVC flooring, polyolefine flooring, a refrigerator list, two electric cables, PVC skirting and floor wax were studied in separate Climpaqs.  The emission from the PVC flooring in the Climpaq was compared with results from the ultra-small chamber Field and Laboratory Emission Cell (FLEC).  Sampling and analysis methods were optimized to measure plasticizers.  Samples were taken in exhaust air from the chambers after 6, 35, 62, 105, and 150 days from the start of the experiment.  PVC flooring was tested for an additional 100 days.  Polyolefine covered with wax resulted in an air concentration of 22 microg/m3 of dibutylphthalate (DBP), which is two orders of magnitude larger than any other materials, but did not emit di(2-ethylhexyl)phthalate (DEHP).  The other materials resulted in max concentration of approximately 1 microg/m3 of DEHP and low emissions of DBP.  The concentration of DEHP in each chamber increased slowly to a rather stable level which was reached after 150 days.  DBP concentrations in the chambers with PVC skirting, PVC flooring, polyolefine and floor wax reached their quasi-static equilibrium after 60 days.  The modified method did not create sufficient data for the calculation of emission rates.  Adsorption of emission on chamber surfaces made it impossible to use the first part of the experiment for emission rate calculation.  When the concentration had stabilized, it was found to be almost identical and independent of chamber and ventilation rate.  Emission rates were reduced at high concentrations probably because the concentration in the material was near equilibrium with the concentration in the chamber air.  (ENVIRONMENT 02)

Michael A Babich, Shing-Bong Chen, Michael A Greene, Celestine T Kiss, Warren K Porter, Timothy P Smith, Marilyn L Wind, William W Zamula:  Risk assessment of oral exposure to diisononyl phthalate from children's products.  Directorate for Health Sciences, U.S. Consumer Product Safety Commission,  Bethesda,  MD,  USA.  Regulatory Toxicology and Pharmacology  (2004),  40(2),  151-167.  Journal  written in English.
Abstract:  Dialkyl phthalates are plasticizers used in household products made from polyvinyl chloride (PVC).  Diisononyl phthalate (DINP) is the principal phthalate in soft plastic toys.  Because DINP is not tightly bound to PVC, it may be released when children mouth PVC products.  The potential chronic health risks of phthalate exposure to infants have been under scrutiny by regulatory agencies in Europe, Canada, Japan, and the U.S. This report describes a risk assessment of DINP exposure from children's products, by the U.S.  Consumer Product Safety Commission (CPSC) staff. This report includes the findings of a CPSC Chronic Hazard Advisory Panel (CHAP) which: (1) concluded that DINP is unlikely to present a human cancer hazard and (2) recommended an acceptable daily intake (ADI) level of 120 g/kg-d, based on spongiosis hepatis in rats.  The risk assessment incorporates new measurements of DINP migration rates from 24 toys and a new observational study of children's mouthing activities, with a detailed characterization of the objects mouthed.  Probabilistic methods were used to est. exposure.  Mouthing behavior and, thus, exposure depend on the child's age.  Approx. 42% of tested soft plastic toys contained DINP.  Estd. DINP exposures for soft plastic toys were greatest among children 12-23 mo old.  The mean exposure for this age group was 0.08 (95% confidence interval 0.04-0.14) g/kg-d, with a 99th percentile of 2.4 (1.3-3.2) g/kg-d. The authors conclude that oral exposure to DINP from mouthing soft plastic toys is not likely to present a health hazard to children.  The opinions expressed by the authors have not been reviewed or approved by, and do not necessarily reflect the views of, the U.S.  Consumer Product Safety Commission.  Because this material was prepd. by the authors in their official capacity, it is in the public domain and may be freely copied or reprinted. (REVIEWS 01)

S Bonora, L Ercoli, A Torreggiani, G Fini: Influence of sebacate plasticizers on the thermal behaviour of dipalmitoylphosphatidylcholine liposomes.  Department of Biochemistry 'G. Moruzzi',  University of Bologna,  Italy.  Thermochimica Acta  (2002),  385(1-2),  51-61.  Journal  written in English.
Abstract  Sebacic acid esters are a promising class of low toxicity plasticizers for PVC.  They are lipophilic substances and thus, their interaction with biomembranes must be considered.  DPPC liposomes in the presence of increasing amts. of dimethylsebacate (DMS), diethylsebacate (DES), dibutylsebacate (DBS) and di-(2-ethylhexyl)sebacate (DEHS) have been studied by DSC, both on heating and cooling.  As a general feature, the m.p. decreases, and the enthalpy H increases along with the half-width and asymmetry of the transition in most of the systems.  The obsd. effects are strongly dependent on the length and the shape of the ester-chains suggesting that both polar interactions between carboxylic groups of sebacates and the polar heads of the lipids as well the hydrophobic interactions involving penetration into the bilayer are important.  The effects are noticeable also in the presence of small amts. of plasticizers.  In the presence of large amts. of DES and DBS, a complex structure of the transition arising from the coexistence of aggregates of different types and also the appearance of new phases were obsd.  The behavior of sebacates to model biomembranes is quite different for other classes of lipophilic PVC plasticizers, such as phthalates and we explain the differences on the basis of the greater flexibility of the sebacic acid chain.  (PLASTICISERS 03)

DF Cadogan:  Plasticizers for PVC: health and environmental impact.  ECPI,  Brussels,  Belgium.  Addcon 2002, the International Plastics Additives and Modifiers Conference, 8th, Budapest, Hungary, Oct. 22-23, 2002  (2002), 33-43.  Publisher: Rapra Technology Ltd.,  Shrewsbury.  Conference; General Review written in English.

Abstract:  A review.  Plasticizers, particularly phthalates, used in the prodn. of flexible PVC are currently the focus of considerable media, legislative and scientific attention.  Concerns have been raised regarding their possible neg. impact on the environment and human health due to alleged persistence, carcinogenic, endocrine modulating and reproductive effects.  As a consequence of these concerns hundreds of toxicol. studies have been carried out on phthalates and alternative plasticizers have been proposed.  In this paper the reasons for the continued widespread use of phthalates and the particular advantages of certain alternatives are examd.  The results of the latest studies are summarized and their impact is considered on the risk assessments being conducted on five phthalates in line with the requirements of Council Regulation 793/93.  A review.  The legislative and environmental pressures on plasticizers, including changes in the classification and labeling of phthalates, are presented together with the response of industry.  It is concluded that the carcinogenic effects produced by phthalates in rodents are now generally accepted to have no relevance for human health.  It is advocated that, in future, greater use should be made of the available non-human primate data and that risk assessments must be based on science rather than politics if they are to be credible and lead to appropriate risk redn. strategies.  Plasticizers, particularly phthalates, have long been the focus of considerable media, legislative and scientific attention.  The author summarizes the latest toxicol. studies, risk assessments and legislative changes and considers their impact on the future of flexible PVC. (REVIEWS 03)

JM Courtney, XB Zhao, H Qian, A Sharma:  Modification of polymer surfaces: optimization of approaches. Bioengineering Unit, University of Strathclyde, Glasgow, UK.  Perfusion  (2003 Mar),  18 Suppl 1 33-9.  Journal; written in English.

Abstract:  Modification of polymer surfaces to achieve a surface with enhanced compatibility is an important means of obtaining improved biomaterials.  Techniques are available for altering the hydrophilicity or charge of a surface, attaching macromolecules or attempting to resemble cell membranes.  Relevant to the clinical success of a modified surface is the modification procedure and a procedure based on incorporation as opposed to surface treatment has potential advantages.  The modification of plasticized vinyl chloride (PVC) by the incorporation of cyclodextrins is described.  In comparison to unmodified PVC controls, cyclodextrin incorporation reduced fibrinogen adsorption, with the extent of reduction dependent on the type and quantity of cyclodextrin incorporated. (AUTHOR 02 COURTNEY)

Raymond M David, Gerhard Gans:  Summary of mammalian toxicology and health effects of phthalate esters.  Health and Environment Laboratories,  Eastman Kodak Company,  Rochester,  NY,  USA.  Editor(s): Hutzinger, Otto.  Handbook of Environmental Chemistry  (2003),  3(Pt. Q),  299-316.  Publisher: Springer,  Berlin, Germany  Conference; General Review written in English.
Abstract  A review.  Phthalate esters can be divided into three general categories based on size.  These categories are low-MW esters used as solvents in cosmetics or as plasticizers of cellulose polymers, mid-MW esters used as solvents in some PVC products but only in combination with other plasticizers in floor coverings, or as a solvent or plasticizer in the cosmetic and pharmaceutical industries, and high-MW esters used as plasticizers of PVC for wire and cable coverings, medical products, and other consumer products.  Phthalate esters are data-rich for effects in lab. animals, having been the focus of much research because of their effects on the biochem. of liver cells, the effects on the testes, and the effects on the development of lab. animals.  All phthalate esters have little or no toxicity following single (acute) exposures.  These substances are not dermal sensitizers, but may reduce minor skin irritation with prolonged exposure to the neat chem.  Long-term hazards from short-term exposures are either minimal or reversible because many long-term effects are obsd. only following continuous exposure.  Long-term effects such as liver cancer only occur in lab. animals following life-time or near life-time exposure to doses of >100 mg kg-1d-1 of high-MW esters.  Cancer is thought to occur through a mechanism that involves biochem. changes in the liver cells of rats and mice.  These biochem. changes are not seen in primates.  As a result, scientists do not regard humans to be at risk of cancer from exposure to phthalate esters.  Reproductive toxicity or developmental effects in the offspring of lab. animals exposed to mid-MW phthalates during gestation were reported.  Reproductive toxicity is the result of damage to the testes causing lack of sperm prodn.  It is not known if such effects occur in humans, but adult primates have been resistant to the effects seen in adult rodents.  Developmental effects can also occur with high exposure to mid-MW esters.     The effects include incomplete skeletal formation in the head, spinal cord, tail, and ribs.  In addn., male rats demonstrate incomplete formation of the urogenital tract.  It is not known if primates or humans are also susceptible to these effects, and the mechanism in lab. animals is unknown.  Exposure to phthalate esters is not thought to cause respiratory diseases such as asthma because these substances are hypoallergic, but some have tried to assoc. exposure with an increased sensitivity to respiratory allergens.  Sufficient data are lacking to make such a correlation.  Phthalate esters are not neurotoxic.  In evaluating the concern for humans, many principles of toxicol. are discussed to provide the reader with sufficient understanding of species extrapolation.  Primates are not as sensitive to phthalate esters as are rodents.  There may be a variety of reasons for this lack of sensitivity, for example, lower absorption and different metabolic pathways.  There are also intrinsic differences in the responses of primate and human cells to the biochem. effects of phthalate esters.  While this difference relates directly to the likelihood of cancer, it may also impact the sensitivity to other effects seen in animals.  Thus, predicting the effects in humans must convey some level of uncertainty.  (PLASTICISERS 03)

AO Earls, IP Axford, JH Braybrook:  Gas chromatography-mass spectrometry determination of the migration of phthalate plasticisers from polyvinyl chloride toys and childcare articles.  Consumer Safety and Tobacco Products,  LGC Ltd.,  Teddington, Middlesex,  UK.  Journal of Chromatography, A  (2003),  983(1-2),  237-246.  Journal written in English.

Abstract  Two lab.-based linear horizontal agitation methods for detg. a range of phthalate esters from soft poly(vinyl chloride) (PVC) toys are presented in compliance with EU legislation.  Both of these methods were validated through interlab. trials using a PVC ref. disk and four soft PVC toy/childcare articles intended or likely to be mouthed.  Two of these com. samples contained diisononyl phthalate (DINP), one diisodecyl phthalate, and one bis(2-ethylhexyl) phthalate.  Acceptable repeatability (r, within-lab.) and reproducibility (R, between-lab.) data were demonstrated for both the anal. detection technique (GC-MS) (r = 9.8% and R = 8.1%) and agitation/extn. procedure (r = 21.9% and R = 35.3% at 37C; r = 22.7% and R = 31.1% at 65C) for DINP.  This was achieved through the participation of six labs. (PLASTICISERS 03)

R Fanelli, E Zuccato:  Risks and benefits of PVC in medical applications.  Department of Environmental Health Sciences,  Mario Negri Institute for Pharmacological Research,  Milan,  Italy.  Bollettino Chimico Farmaceutico  (2002),  141(4),  282-289.  Journal Review  written in English.

Abstract:  A review and discussion.  The safety of using PVC in the medical field has been recently challenged due to the toxic activity it allegedly exerts on exposed patients.  The environmental repercussions of disposing of PVC, once its use has terminated, represent an addnl. point of debate, used to sustain the advisability of abolishing PVC.  The reasons that have led some to request the abolition of PVC involve valid questions of principle, perhaps, but they lack a tech. evaluation of the benefit-risk ratio and the possible consequences this action would have on patients and on health-care personnel.  The purpose of this paper is therefore to help bring the terms of the question back into the realm of evidence and proof, attempting to formulate a brief picture of what is known, in terms of PVC uses in the clin. field, evaluating the benefits and risks to human health and to the environment, also in relation to possible alternatives, and discussing the margins of uncertainty that emerge.  Evidence supports the conclusion that PVC is an important weapon in the complex arsenal medicine has at its disposal to care for patients and cure diseases.  Though its use can be considered safe, recent surveys have identified in some patients possibility of risks assocd. with DEHP, the principal plasticizer of PVC for medical applications.  Studies are in progress to eliminate these margins of risk and increase the safety for patients. (REVIEWS 03)

L Fantoni, C Simoneau:  European survey of contamination of homogenized baby food by epoxidized soybean oil migration from plasticized PVC gaskets.  Food Additives and Contaminants; 20, No.11, Nov.2003, p.1087-96.

Abstract:  A total of 248 samples of various types of baby foodstuffs from the 15 European Union Member States and from Switzerland was analysed, fat from the samples being extracted, transmethylated and derivatised for analysis by gas chromatography/mass spectroscopy. Epoxidised soybean oil was found in 95 of the samples analysed, at levels from 1.5 to 135.2 mg/kg. The highest concentrations were found in main dish mixed foods such as vegetables and meat or carbohydrate- and vegetable-based mixes. Levels exceeded 30 mg/kg in 15% of the samples and 4% exceeded the overall migration limit fixed for plastics in the European Union of 60 mg/kg. This level of contamination was significant, confirming results from previous surveys and indicating a risk of the tolerable daily intake being exceeded. 23 refs. (PL PLASTICIZER 05)

Koichi Inoue, Nao Kobayashi, Yoshihiro Yoshimura, Masakazu Horie, Hiroyuki Nakazawa:  Estimation of estrogenic activity of polyvinyl chloride films for food-wrapping by estrogen receptor binding assay.  Department of Analytical Chemistry, Faculty of Pharmaceutical Sciences,  Hoshi University,  Japan.  Nippon Shokuhin Kagaku Gakkaishi  (2002),  9(2),  46-49.  Journal written in Japanese.
Abstract  The polyvinyl chloride (PVC) films are widely used in various fields including food industry and in house for food wrapping.  When some estrogenic compds. were reported to be leached out from such PVC films, PVC film manufacturers responded by checking and reporting the transfer properties of remnant plasticizers in PVC film products to the wrapped food.  Now, PVC manufacturers have substituted the PVC film products to new type from which much less remnant chems. are released.  However, intensive comparison of release of estrogenic compd. from new and old type PVC films have not been conducted.  The present study compares the estrogenic activity of extn. solns. from PVC films before and after the substitution.  First, the exts. were analyzed by GC/MS and liq. chromatog. - electrochem. detection (LC/ED) for identification the compds., and then the estrogen receptor binding assay for its estrogenic activity.  The exts. from the old PVC products are shown to contain diisononyl adipate (DINA) and 4-nonylphenol (NP), and to bind competitively to the estrogen receptor.  The exts. from the new products contained DINA but NP was below detection level, and was neg. for estrogen binding ability.  The present study suggests that the estrogen receptor-binding component in the old type PVC films was NP, and shows that the new type PVC films are neg. for extractable NP and for estrogen-receptor binding ability. (PLASTICISERS 03)

Dennis Jenke:  Extractable/leachable substances from plastic materials used as pharmaceutical product containers/devices.  Erratum in: PDA J Pharm Sci Technol. 2003 Mar-Apr;57(2):141.  Baxter Healthcare Corp., Route 120 and Wilson Road, Round Lake, IL 60073, USA.  PDA journal of pharmaceutical science and technology / PDA  (2002 Nov-Dec),  56(6),  332-71.  General Review written in English.

Abstract:  A review is provided related to the accumulation of organic and inorganic leachable substances from DEHP-plasticized PVC, polyolefin and various other related pharmaceutical plastic packaging materials.  The review considers both the identification of such leachables as well as their reported levels in actual and simulated pharmaceutical products. (REVIEWS 03)

Kjeld Brandt Karbaek:  Can you substitute DEHP as a plasticizer?  Danish Technological Institute,  Taastrup,  Den.  Medical Plastics 2002, Collected Papers of the Annual Conference and Seminar, 16th, Copenhagen, Denmark, Aug. 27-30, 2002  (2002),  101-110.  Publisher: Hexagon Holding ApS,  Copenhagen, Denmark.  Conference; Computer Optical Disk  written in English.  CAN 140:326941  AN 2003:793283  CAPLUS.

Abstract  It is experienced that it is extremely complicated to find alternative materials to polyvinyl chloride in medical device applications.  In Denmark medical devices are pointed out as a field of high priority requiring a particular effort to substitute phthalates as plasticizing agents.  Medical devices are a field of high priority, because the phthalates are able to migrate from the plastic, and unwanted biol. and environmental properties are suspected.  A no. of national and international industrial development programs on plasticizers alternative to phthalates - particularly di-(2-ethylhexyl) phthalate are being conducted.  The Danish EPA has supported an international investigation with the objective to select and evaluate nonphthalate plasticizers for PVC for medical devices.  On the basis of a feasibility study of the plasticizer substances and groups of substances that are com. available on the market today, nine substances were selected for further investigations.  PVC compds. plasticized with these selected substances were prepd. and tested for a no. of properties considered as primary selection criteria for medical applications.  An attempt was made to rank the selected and investigated substances after their closeness to a ref. DEHP plasticized PVC compd. (PLASTICISERS 03)

Kenji Kawano:  Elution of DEHP (an endocrine disruptor) to infusion injection.  Niigata Univ. Pharm. Appl. Sch.,  Japan.  Farumashia  (2002),  38(6),  529-533.  Journal; General Review  written in Japanese.

Abstract:  A review on elution of DEHP, an endocrine disruptor, from poly(vinyl chloride) infusion tube, elution mechanism of DEHP, and elution of DEHP into lipid emulsions. (REVIEWS 03)

Norbert H Kleinsasser, Ulrich A Harreus, Ernst R.; Kastenbauer, Barbara C Wallner, Andrea W Sassen, Rainer Staudenmaier, Albert W Rettenmeier:  Mono(2-ethylhexyl) phthalate exhibits genotoxic effects in human lymphocytes and mucosal cells of the upper aerodigestive tract in the Comet assay. Department of Otolaryngology--Head and Neck Surgery,  University of Regensburg,  Regensburg,  Germany.  Toxicology Letters  (2004),  148(1-2),  83-90.  Journal written in English.

Abstract  Phthalic acid esters such as di(2-ethylhexyl) phthalate (DEHP) are widely used as plasticizers in PVC products manufd. for com., medical, and consumer purposes.  Humans are exposed to phthalates originating, e.g., from blood storage bags, tubing materials, and from food wrapping.  While xenoestrogenic and chronic toxic effects of phthalates have been extensively discussed, there is little data on genotoxic effects in human cells.  The alk. Comet assay was used to detect single-strand breaks and alkali labile sites of DNA after incubation of human nasal mucosal cells (n=11) and peripheral lymphocytes (n=11) with mono(2-ethylhexyl) phthalate (MEHP), the principal hydrolysis product of DEHP.  MEHP showed a dose-dependent enhancement of DNA migration both in human mucosal cells and in lymphocytes.  This effect indicates a genotoxic potential of MEHP in human mucosal cells.  It confirms previous data obtained on the effect of MEHP on lymphocytes. (PLASTICISERS 03)

V Kalliyana Krishnan, GS Bhuvaneshwar:  The toxicological quandary in the use of plasticizers in medical devices.  Biomedical Technology Wing, Sree Chitra Tirunal Institute for Medical Sciences and Technology,  Thiruvananthapuram,  India.  Indian Journal of Medical Research  (2004),  119(4),  vi-viii.  General Review in English.

Abstract:  A review.  The research of Gayathri et al. (2004) entitled "Changes in some hormones by low doses of di(2-ethylhexyl)phthalate (DEHP), a commonly used plasticizer in PVC blood storage bags and medical tubing" is reviewed with commentary and refs.  Gayathri et al. emphasize the necessity of reducing the plasticizer migration levels. (REVIEWS 01)

Giuseppe Latini, Claudio De Felice, Alberto Verrotti:  Plasticizers, infant nutrition and reproductive health.  Division of Neonatology,  National Research Council of Italy,  Italy.  Reproductive Toxicology  (2004),  19(1),  27-33.  Journal  written in English.

Abstract:  Since the 1930s, plasticizers have been used to impart flexibility to an otherwise rigid polyvinylchloride (PVC).  Di-(2-ethylhexyl)-phthalate (DEHP) is the most widely used plasticizer in PVC formulations.  However, DEHP leaks out from PVC items with time and use and consequently it is an ubiquitous environmental contaminant.  To date, very little is known about the actual extent of DEHP exposure in infants, who are believed to be the most sensitive population, as they may be exposed to several different sources (breast milk, infant formula, baby food, indoor air, and by dermal and oral exposure via indoor dust contg. DEHP) since early in life and since differences in DEHP pharmacokinetics and metab. between children and adults have been well documented.  Little information exists on DEHP dietary exposure, believed to represent a major source and orally administered DEHP is converted more rapidly to MEHP than other routes of exposure.  Although DEHP has been shown to induce toxicity in exptl. animals, a limited but suggestive human exposure data causes a serious concern that an early in life DEHP exposure may adversely affect male reproductive tract development.  Here, we report a review on dietary phthalate exposure in babies. (REVIEWS 01)

G Latini:  Potential hazards of exposure to Di(2-ethylhexyl) phthalate in babies.  Division of Pediatrics,  Ospedale A. Perrino,  Brindisi,  Italy.  Biology of the Neonate  (2000),  78(4),  269-276.  Journal Review written in English.

Abstract:  A review and discussion with 97 references.  Many plastic items are made of polyvinyl chloride (PVC) blended with plasticizers.  The most frequently used plasticizer is di(2-ethylhexyl) phthalate (DEHP).  DEHP migrates at a const. rate from plastics to the environment: it has been detected in water, soil, and food and is therefore considered as a widespread environmental contaminant.  Over the past several years, a no. of publications concerning the toxic effects of DEHP on animals and humans have been reported.  Although DEHP is suggested to be of low acute toxicity, long-term exposure, esp. in human beings at risk such as pregnant women and children, requires more in-depth studies.  If DEHP toxicity in humans were to be confirmed, it would be advisable in the future to replace current PVC plasticizers, esp. if they come into contact with babies, with better-quality materials. (REVIEWS 05)

A Marcilla, JC Garcia-Quesada, JE Climent, S Garcia: Some environmental aspects of PVC and its plastics.  Dpto. de Ingenieria Quimica, Universidad de Alicante,  Alicante,  Spain.  Revista de Plasticos Modernos  (2000),  80(529), 56-62.  Journal Review written in Spanish.

Abstract:  The use of PVC in the recent past has been seriously questioned mainly for those applications where PVC is susceptible to be sucked or chewed by children, due to likely migration of the plasticizer from PVC.  However there is not a uniform opinion about the potential risks of plasticized PVC: while PVC manufacturers declare that its use does not involve any health risk, some ecologist organizations ask the total ban of PVC and some of its plasticizers.  The aim of the present work is to review, with 18 references, the most recent history on the controversial topic of plasticized PVC uses.  The different points of view: legislation, public opinion, press, scientific and ecologist have been considered. (REVIEWS 05)

John R Svalander:  The importance of making decisions based on facts rather than emotions (the role of PVC in medical devices).  ECVM,  Brussels,  Belg.  Editor(s): HR Skov.  Medical Plastics 2001, Collected Papers of the Conference and Seminar, 15th, Copenhagen, Denmark, Sept. 17-20, 2001  (2001),  157-168.  Publisher: Hexagon Holding ApS,  Copenhagen, Denmark. Conference; General Review; Computer Optical Disk written in English

Abstract:  A review.  Over the past 10 yr PVC has become of the Chem. Industry scapegoats.  Some environmentalists in particular Greenpeace attack the product.  (Chlorine the devil's element) PVC, as well as all man-made products, leaves a footprint on the environment but the disadvantages are by fare outweighed by the advantages.  In what has become a very emotional and political and less rational debate the PVC industry has not been very good at making their points.  The problem is that very often allegations are based upon assumptions or biased information, presented in an emotional way.  In such a debate "sound science" is boring, dry and not effective.  Health and Environmental issues, decisions and have to be based upon scientific facts (Risk Assessments, Life Cycle Anal. etc.) - if not there will be errors in judgment and decision.  In addn. the impact of erroneous decisions could be very counterproductive and irrevocable.  Unfortunately however it is often the one that shouts the loudest that is believed.  The Chem. Industry ranks low in " whom do you believe...".  Very often, public perception is that industry never accepts problems, tries to distort the facts (for profit) - this is totally incorrect.  The PVC industry, and many other industries for that matter, is "learning" to listen to allegations, be more open with facts and to communicate.  This is absolutely necessary to safeguard important applications such as the PVC used in Medical Devices. (REVIEWS 04)

Joel A Tickner, Ted Schettler, Tee Guidotti, Michael McCally, Mark Rossi,  Health risks posed by use of di-2-ethylhexyl phthalate (DEHP) in PVC medical devices: A critical review.  Lowell Center for Sustainable Production, Department of Work Environment,  University of Massachusetts,  Lowell,  MA,  USA.  American Journal of Industrial Medicine  (2001),  39(1),  100-111.  Journal Review written in English

Abstract:  A review, with .apprx.100 refs.  Polyvinyl chloride plastics (PVC), made flexible through the addn. of di-2-ethylhexyl phthalate (DEHP), are used in the prodn. of a wide array of medical devices.  From the late 1960s, leaching of DEHP from PVC medical devices and ultimate tissue deposition have been documented.  A crit. review of DEHP exposure, metab., and toxicity data from human and animals studies was undertaken.  A brief anal. of alternatives to DEHP-plasticized PVC for use in medical device manuf. was completed.  DEHP leaches in varying concns. into solns. stored in PVC medical devices.  Certain populations, including dialysis patients and hemophiliacs may have long-term exposures to clin. important doses of DEHP, while others, such as neonates and the developing fetus, may have exposures at crit. points in development.  In vivo and in vitro research links DEHP or its metabolites to a range of adverse effects in the liver, reproductive tract, kidneys, lungs, and heart.  Developing animals are particularly susceptible to effects on the reproductive system.  Some adverse effects in animal studies occur at levels of exposure experienced by patients in certain clin. settings.  DEHP appears to pose a relatively low risk of hepatic cancer in humans.  However, given lingering uncertainties about the relevance of the mechanism of action of carcinogenic effects in rodents for humans and interindividual variability, the possibility of DEHP-related carcinogenic responses in humans cannot be ruled out.  The obsd. toxicity of DEHP and availability of alternatives to many DEHP-contg. PVC medical devices presents a compelling argument for moving assertively, but carefully, to the substitution of other materials for PVC in medical devices.  The substitution of other materials for PVC would have an added worker and community health benefit of reducing population exposures to DEHP, reducing the creation of dioxin from PVC prodn. and disposal, and reducing risks from vinyl chloride monomer exposure. (REVIEWS 04)

XB Zhao, JM Courtney:  Blood response to plasticized polyvinyl chloride. dependence of fibrinogen adsorption on plasticizer selection and surface plasticizer level.  Journal of Materials Science. Materials in Medicine; 14, No.10, Oct.2003, p.905-12.

Abstract 1:  Three types of plasticised PVC containing either diethylhexyl phthalate, triethylhexyl trimellitate or butyltrihexyl citrate as plasticisers were assessed for blood contacting applications.  Correlations between plasticiser and fibrinogen adsorption behaviour are discussed. The fibrinogen adsorption mechanism was also examined using Freundlich adsorption modelling. 11 refs. (PL PLASTICIZER 05)

Abstract 2:  The high level of plasticizer in plasticized poly(vinyl chloride) (PVC) ensures that plasticizer selection has an important influence on the suitability of PVC to function in blood-contacting applications.  In this study, three types of plasticized PVC in sheet form, with di-(2-ethylhexyl)phthalate (DEHP), tri-(2-ethylhexyl)trimellitate (TEHTM) and n-butyryltri-n-hexyl citrate (BTHC) as plasticizer, were selected for assessment and single solute fibrinogen adsorption was utilized as an initial index of interactions with blood components.  Fibrinogen adsorption behavior shows a strong dependence on the plasticizer selection, plasticizer level at the surface and the adsorption conditions, such as adsorption time and fibrinogen soln. concn.  Results indicate that BTHC plasticized PVC possesses the lowest adsorption capacity in the three types of plasticized PVC, while TEHTM plasticized PVC seems to have the strongest reactivity in certain fibrinogen soln. concns.  The alteration of surface plasticizer level was achieved by a methanol-cleaning treatment with a variety of cleaning times and the fibrinogen adsorption on plasticized PVC decreases with the redn. of surface plasticizer level.  The migration behavior of two phthalate esters (DEHP and TEHTM) was evaluated using UV-Spectrophotometer to det. the plasticizer level at the surfaces.  In addn., the fibrinogen adsorption mechanism was examd. with Freundlich adsorption modeling. (AS 02 COURTNEY)

XB Zhao, JM Courtney:  Influence on blood of plasticized polyvinyl chloride: significance of the plasticizer. Bioengineering Unit, University of Strathclyde, Glasgow, United Kingdom   Artificial organs  (1999 Jan),  23(1),  104-7.  Journal written in English.

Abstract:  An investigation has been made of the significance of the level of the plasticizer di-(2-ethylhexyl)phthalate at the surface of plasticized polyvinyl chloride for interactions with blood components.  Plasticized polyvinyl chloride before and after treatment with methanol to reduce the plasticizer surface level was assessed in terms of fibrinogen and albumin adsorption with unplasticized polyvinyl chloride acting as a control.  As the plasticizer surface level decreased, fibrinogen adsorption decreased almost linearly while albumin adsorption increased initially before decreasing slightly.  The investigation indicates that reduction in the amount of plasticizer at the surface improves the blood compatibility of plasticized polyvinyl chloride, and the influence on blood is due primarily to the plasticizer rather than the polyvinyl chloride itself.  (AUTHOR 02 COURTNEY)

  6.
CHEMICAL MODIFICATION

Biji Balakrishnan, D. S Kumar, Yasuhiko Yoshida, A Jayakrishnan:  Chemical modification of poly(vinyl chloride) resin using poly(ethylene glycol) to improve blood compatibility. Polymer Chemistry Division, Biomedical Technology Wing, Satelmond Palace Campus,  Sree Chitra Tirunal Institute for Medical Sciences and Technology, Poojapura,  TrivandrumKerala,  India.  Biomaterials  (2005),  26(17),  3495-3502.  Journal  written in English.

Abstract:  Poly(vinyl chloride) (PVC) was aminated by treating the resin with a concd. aq. soln. of ethylenediamine.  The aminated PVC was then reacted with hexamethylene diisocyanate to incorporate the isocyanate group onto the polymer backbone.  The isocyanated PVC was further reacted with poly(ethylene glycol) (PEG) of mol. wt. 600 Da.  The modified polymer was characterized using IR and XPS and thermal anal.  IR and XPS spectra showed the incorporation of PEG onto PVC.  The thermal stability of the modified polymer was found to be lowered by the incorporation of PEG.  Contact angle measurements on the surface of polymer films cast from a THF soln. of the polymer demonstrated that the modified polymer gave rise to a significantly hydrophilic surface compared to unmodified PVC.  The solid/water interfacial free energy of the modified surface was 3.9 ergs/cm2 as opposed to 18.4 ergs/cm2 for bare PVC surface.  Static platelet adhesion studies using platelet-rich plasma showed significantly reduced platelet adhesion on the surface of the modified polymer compared to control PVC.  The surface hydrophilicity of the films was remarkably retained even in the presence of up to 30 wt% concn. of the plasticizer di-(2-ethylhexyl phthalate).  The study showed that bulk modification of PVC with PEG using appropriate chem. can give rise to a polymer that possesses the anti-fouling property of PEG and such bulk modifications are less cumbersome compared to surface modifications on the finished product to impart anti-fouling properties to the PVC surface. (AUTHOR 05 JAYAKRISHNAN)

Nirmala R James, A Jayakrishnan:  Surface thiocyanation of plasticized poly(vinyl chloride) and its effect on bacterial adhesion.  Biomedical Technology Wing, Polymer Chemistry Division,  Sree Chitra Tirunal Institute for Medical Sciences and Technology,  Trivandrum,  India.  Biomaterials  (2003),  24(13),  2205-2212.  Journal written in English.

Abstract:  Thiocyanates, esp. bis-alkylthiocyanates are highly effective in killing a no. of bacterial strains and are reported to be potent biocides at ppm concns.  In order to examine whether a covalently bound and immobilized thiocyanate group on a biomaterial surface is still effective as a bactericide, plasticized poly(vinyl chloride) (PVC) was thiocyanated using sodium thiocyanate in the presence of a phase transfer catalyst in aq. media leading to the nucleophilic substitution of chlorine by thiocyanate on the PVC surface.  Thiocyanation imparted hydrophilicity to the surface in comparison with bare PVC.  Control and thiocyanated PVC surfaces were exposed to two strains of bacteria commonly implicated in device-assocd. infections, such as Staphylococcus aureus and Staphylococcus epidermidis.  Bacterial adhesion and colonization was quantitated by counting the viable organisms on the adhered surface as well as by optical and SEM.  Significantly reduced retention of S. epidermidis and S. aureus was seen on the thiocyanated PVC surface.  Immobilized thiocyanate was non-cytotoxic in a preliminary cell culture assay.  The study thus showed that even though an immobilized thiocyanate moiety on the polymer surface was not as effective as a bactericide unlike sol. thiocyanates, it prevented the retention and colonization of the bacteria to a considerable extent. (AUTHOR 05 JAYAKRISHNAN)

S Lakshmi, A Jayakrishnan:  Properties and performance of sulfide-substituted plasticized poly(vinyl chloride) as a biomaterial.  Polymer Chemistry Division, Biomedical Technology Wing,  Sree Chitra Tirunal Institute for Medical Sciences and Technology,  Trivandrum,  India. Journal of Biomedical Materials Research, Part B: Applied Biomaterials  (2003),  65B(1),  204-210.  Journal written in English.

Abstract:  Plasticized poly(vinyl chloride) (PVC) was surface modified by nucleophilic substitution of the chlorine atoms of PVC by sulfide ions in aq. media in the presence of a phase-transfer catalyst (PTC) to make it migration resistant.  The modified PVC was sterilized by steam autoclaving and gamma radiation and subjected to plasticizer extn. in an extn. medium such as hexane.  Virtually no plasticizer migrated out of modified PVC into the medium even after prolonged incubation for 30 d.  The properties of the modified surface were evaluated by contact angle measurements, SEM, cell-culture studies, hemolysis assay, and whole-blood clotting time measurements.  The mech. properties of modified sheets were evaluated by measurements of tensile strength and strain at break after subjecting the specimens to different modes of sterilization.  The modified PVC surface showed enhanced wettability and was found to be non-hemolytic and non-cytotoxic.  Whole-blood clotting profiles of unmodified and modified PVC were virtually the same.  Modification imparted slight yellow color to the material.  Surface modification resulted in an 8% decrease in the ultimate stress and 28% decrease in the strain at break values.  The sulfide-substituted PVC was found to be blood compatible and would be useful in applications such as tubing for transfusion, dialysis etc., where migration resistance is important. (AUTHOR 05 JAYAKRISHNAN)

Saad Moulay:  Trends in the chemical modification of poly(vinyl chloride).  Lab. de Chim.-Phys. Macromol., Dep. de Chim. Industrielle, Fac. des Sci. de l'Ing.,  Univ. de Blida,  Blida,  Algeria.  Khimiya (Sofiya, Bulgaria)  (2002), 11(3),  217-245. General Review  written in English.

Abstract:  A review discusses the current trends in the techniques for the chem. modification of polyvinyl chloride (PVC).  Topics discussed include the reasons for modifying PVC; labile chlorine atoms in PVC; reactive microstructures in PVC; amination; thiolation; azidation; redn.; chem. modification on PVC-surface; grafting polymn.; and misc. modification. (REVIEWS 03)

Javier Sacristan, Helmut Reinecke, Carmen Mijangos:  Surface modification of polymers: 2. Functionalization, crosslinking, and characterization by confocal Raman spectroscopy of fine PVC films.  Instituto de Ciencia y Tecnologia de Polimeros(CSIC),  Madrid,  Spain.  Revista de Plasticos Modernos  (2002),  84(555),  296-302.  Journal  written in Spanish.

Abstract:  Chem. modification of PVC poly(vinyl chloride) films of different thickness was effected with 4-aminothiophenol and the influence of reaction parameters (solvent, temp., time and thickness) on selectivity of the reaction was studied.  Crosslinking in a second step with terephthaloyl chloride, using surface selective reaction conditions, was also studied.  The surface selectivity of the reactions and the degree of modification of the polymer across the film were studied by depth profiling using confocal Raman microscopy (CRM).  The interface compn. was detd. of up to 50  thickness with a resoln. of 1.4 m and a surface selectivity parameter, SS was defined.  The accuracy of CRM was demonstrated by comparison of the mean degree of modification calcd. from depth profiles and FTIR data. (AUTHOR 04 MIJANGOS)

  7.
FLAME  AND  FIRE  RETARDANTS

TECHNICAL BRIEF:  New nontoxic flame retardant additives for PVC.  Additives for Polymers,  p11, October 2004.

Many of the additives used to make PVC fire-resistant contain toxic heavy metals.  Researchers WH Starnes and RD Pike (and others) at the College of William and Mary, Williamsburg (VA, USA), have been studying more benign alternatives based on copper, which is essentially nontoxic.  They presented a paper (Copper containing additives for fire retardance and smoke suppression of PVC) at the 228th national meeting of the American Chemical Society.  Traditional fire retardants work by creating chemical crosslinks within the polymer in the presence of heat to from an inert char on the surface that inhibits the escape of flammable gases.  The copper-based additives function by a novel mechanism that provides reductive coupling of allylic chloride sites that terminate polyene sequences in pyrolysing PVC.  Cone calorimetry data have shown the new additives can significantly reduce both smoke and flame in PVC samples.  Synergistic action of antimony and molybdenum copper oxides has also been demonstrated.  Further work centres on the issue of colour: while copper(1) is colourless it oxidizes fairly easily to highly coloured copper(2), which can tint the final product.  If this problem can be solved, the researches believe the economics of the mixed metal copper oxides would be favourable, as their synthesis is relatively easy.
A. William Coaker:  Fire and flame retardants for PVC.  A. W. Coaker and Associates, Inc.,  North Olmsted,  OH,  USA.  Journal of Vinyl & Additive Technology  (2003),  9(3),  108-115.  General Review  written in English.
Abstract:  A review on fireproofing agents for PVC.  The relatively high chlorine content (56.8%) makes PVC more resistant to ignition and burning than most org. polymers.  In the case of flexible PVC, the plasticizers that contribute flexibility in most instances detract from its resistance to fire.  To meet specifications in tests, flame-retardant (FR) and smoke-suppressant (SS) additives are often incorporated.  Synergistic combinations of FR and SS additives help PVC formulations meet many stringent FR specifications cost effectively.  (REVIEWS 02)

A William Coaker:  Compounding flame-retarded PVC.  A. W. Coaker and Associates, Inc.,  North Olmsted,  OH,  USA. Fire Retardant Trends and Advances, Fire Retardant Chemicals Association, [Fall Conference], Philadelphia, PA, United States, October  14-16, 2001  (2001),  243-251.  Publisher: Fire Retardant Chemicals Association,  Lancaster, Pa. Conference; General Review  written in English.

Abstract:  A review on fire-resistant PVC compns.  The high chlorine content (56.8%) of PVC makes it relatively resistant to ignition and burning.  For many applications of rigid PVC, no addns. of flame-retardant (FR) or smoke suppressant (SS) additives are required.  PVC is compatible with a wide range of formulating ingredients such as plasticizers which make it flexible and less resistant to ignition unless FR and SS additives are incorporated.  Many FR and SS materials work synergistically with each other and with PVC in formulations which pass stringent FR specifications cost effectively.  The information presented and referenced relates mainly to the North American market where FR/SS PVC is successful based on superior cost-performance.  Some of the political efforts in Europe to ban or phase out plastics contg. organically bound halogens either as additives or on the polymer backbone are discussed briefly as threats to achieving improved real-world fire safety. (REVIEWS 04)

Philip M Cook, Larry L Musselman:  Mechanisms and performance of molybdenum, tin, zinc, and boron additives and comparative flammability and smoke results in halogenated polymers including wire & cable and construction products.  Polymer Additives Group-FVI, RJM Co., USA. Recent Advances in Flame Retardancy of Polymeric Materials  (2000),  11,  146-153.  General Review  written in English

Abstract:  A review.  Optimization of flame retardant chem. and morphol. modification of the additive can result in improved efficiency of low-smoke flame retardant additive systems.  Important application areas have been developed for this cost redn. technol. in wire and cable compds., adhesives, PVC and insulation materials and comparative application data is presented. (REVIEWS 05)

PA Cusack, Peter R Hornsby:  Zinc stannate - coated fillers: Novel, non-toxic fire-retardant additives.  ITRI Limited,  Uxbridge,  UK.  Recent Advances in Flame Retardancy of Polymeric Materials  (2000),  11,  206-212.  General Review  written in English.

Abstract:  A review.  Since their introduction in 1990, zinc hydroxystannate (ZHS) and zinc stannate (ZS) have found increasing usage as non-toxic flame retardants and smoke suppressants in a wide range of polymers.  Hydrated inorg. fillers, including alumina trihydrate (ATH) and magnesium hydroxide, have been used extensively for many years in thermoplastic, thermosetting and elastomeric materials.  This paper reviews work carried out on a novel series of additives, "coated fillers", which comprise ultrafine particles of either ZHS or ZS coated onto inorg. filler core particles.  The flame-retardant and smoke-suppressant properties of these coated fillers are discussed with ref. to PVC, polychloroprene, polyester resins and other polymer systems.  The improved dispersion of the ZHS/ZS fire retardant within the polymer matrix leads to enhanced performance and this in turn allows marked redns. in additive loading relative to uncoated filler, without compromising flame retardancy or smoke suppression. (REVIEWS 05)

William E Horn Jr, John M Stinson: The use of aluminum trihydroxide (ATH) as non-halogenated, flame retardant additives in thermoplastic resin formulations.  Alcoa Industrial Chemicals,  Pittsburgh,  PA,  USA. Fire Safety Developments: Emerging Needs, Product Developments, Non-Halogen FR's, Standards and Regulations, Papers, [Conference], Washington, DC, United States, March 12-15, 2000  (2000), 101-117.  Publisher: Fire Retardant Chemicals Association,  Lancaster, Pa.  General Review  written in English.

Abstract:  A review with 33 references describing some historical uses for aluminum tri-hydroxide and present data on newly designed materials or systems that offer improved fire, smoke and/or physical. property performance for flexible PVC and polyethylene and its copolymers. (REVIEWS 05)

William J Kennelly:  Molybdates as a component of low smoke, high performance plastics.  Climax Molybdenum Co.,  Ypsilanti,  MI,  USA.  Proceedings of the International Conference on Fire Safety  (2000),  29  185-192.  Journal Review written in English

Abstract:  A review, with 3 references of the use of molybdates, esp. ammonium octamolybdate, as flame retardants and smoke inhibitors in high-performance plastics, esp. rigid and flexible PVC conduits, plenum cables, and wires.  Low-smoke, molybdenum-contg., PVC formulations are one of the few materials that can pass the demanding requirements for plenum cables in the U.S.  Heat release data showed that molybdenum additives help reduce heat release in PVC formulations.  The mechanism of smoke formation and smoke suppression in PVC was discussed.  Recent process developments have established a new route to an improved grade of ammonium octamolybdate [(NH4)4Mo8O24] with more consistent properties.  Formulations using this material had improved thermal stability. (REVIWS 05)

Maria Obloj-Muzaj:  Fire performance of poly(vinyl chloride).  Instytut Chemii Przemyslowej, Warsaw, Poland. Polimery (Warsaw)  (2000),  45(10),  720-724.  Journal Review written in Polish

Abstract:  The behavior of PVC on fire is reviewed with 15 refs.  Smoke toxicity involving that of CO, HCl and dioxins, and evolution of heat and its connection with survival, are discussed.  The Reports of the German Commissions set up by the Government of North Rhine-Westphalia to study the 1992 Plastics Recycling Plant at Lengerich and the 1996 Dusseldorf Airport fires are summarized.  Most recent studies have shown PVC neither to create nor to increase the hazards for health and life; the low rate of heat release does even increase the time for survival.  The PVC smoke is as toxic as is the smoke of other natural and synthetic materials; it is detd. primarily by the carbon oxide content.  Anal. of large fires showed PVC to form insignificant amts. of dioxins; so far, poisoning with dioxins or PAH has never been reported in PVC fires. (REVIEWS 05)

William H Starnes Jr, Robert D Pike, Andrew H Brown, T William Fuller, Ronald A Quinlan, Todd B Showalter, Kathryn M Taylor, Jing Zhang:  Copper-containing additives for the fire retardance and smoke suppression of poly(vinyl chloride).  Department of Chemistry and Applied Science,  College of William and Mary,  Williamsburg,  VA,  USA.  Polymeric Materials: Science and Engineering  (2004),  91  215-217.  Journal; Computer Optical Disk  written in English.

Abstract:  A review of the problems of smoke and flame in poly(vinyl chloride) (PVC) is presented.  Reductive coupling of allylic chloride sites that terminate polyene sequences in pyrolyzing PVC has been accomplished by using low-valent copper additives.  Cone calorimetric data have shown that mixed-metal copper oxides can cause significant redn. of both smoke and flame in PVC samples.  In particular, the synergistic action of antimony and molybdenum copper oxides is demonstrated.  These additives have significant smoke suppression and flame retardance potential. (REVIEWS 01)

Xiaodong Wang, Qiang Zhang:  Effect of hydrotalcite on the thermal stability, mechanical properties, rheology and flame retardance of poly(vinyl chloride).  School of Materials Science and Engineering,  Beijing University of Chemical Technology, Beijing, Peop. Rep. China.  Polymer International  (2004),  53(6),  698-707.  Journal in English.

Abstract:  Compds. of poly(vinyl chloride) (PVC) and hydrotalcite were prepd. via melt blending, and the thermal stability, mech. properties, rheol. and flame retardance were studied.  TEM showed that the hydrotalcite achieved an optimal dispersion in PVC compds. when surface-treated with titanate coupling agent.  The Congo Red test and thermogravimetric anal. demonstrated that the thermal stability of PVC was improved significantly only in the presence of a complex of the hydrotalcite and the organotin stabilizer.  Such a significantly pos. thermal stabilizing effect was attributable to the stabilizing mechanisms that the electrostatic interaction generated between the electron cloud of chlorine atoms in PVC chain and the pos. lay charge of hydrotalcite, which resulted in a decrease in electronic cloud d. of chlorine atoms.  This weakened the activity of chloride atoms, and restricted the initiation of the dehydrochlorination.  A surface treatment for the hydrotalcite with the titanate coupling agent could reduce deterioration of the mech. and rheol. properties of the PVC at low concn. of hydrotalcite.  The hydrotalcite also enabled useful application of PVC as a flame retardant and a smoke retarder in the light of a LOI value of more than 28.7 and UL 94 V-0 grade at a PVC/hydrotalcite wt. ratio of 70/30.  (HEAT STABILIZER 01)

Xiaodong Wang:  Study on thermal properties and flame retardance of nanocomposites of Poly(vinyl chloride) and nano-hydrotalcite.  School of Materials Science and Engineering,  Beijing University of Chemical Technology, Beijing 100029,  Peop. Rep. China.  Abstracts of Papers, 228th ACS National Meeting, Philadelphia, PA, United States, August 22-26, 2004  (2004),  PMSE-400.  Publisher: American Chemical Society,  Washington, DC. Conference; Meeting Abstract written in English.
Abstract  Identical to the previous reference by X Wang:

Compds. of poly(vinyl chloride) (PVC) and nano-hydrotalcite were prepd. via a melt blending, and the thermal stability, mech. properties, and flame retardance were studied.  Transmission electron microscopy showed that the nano-hydrotalcite achieved an optimal dispersion in PVC compds. when surface-treated with titanate coupling agent.  The Congo Red test and thermogravimetric anal. demonstrated that the thermal stability of PVC was improved remarkable only in presence of a complex of the nano-hydrotalcite and the organotin stabilizer.  Such a significantly pos. thermal stabilizing effect was attributable to the stabilizing mechanisms that the electrostatic interaction generated between the electron cloud of chloride atoms in PVC chain and the pos. lay charge of nano-hydrotalcite, and resulted in a decrease in electronic cloud d. of chloride atoms.  This event weakened the activity of chloride atoms, and restricted the initiation of the dehydrochlorination.  A surface-treatment for the nano-hydrotalcite with the titanate coupling agent could reduce deterioration of the mech. properties of the PVC in low concn. of nano-hydrotalcite.  The nano-hydrotalcite also exhibited a good application for PVC as a flame retardant in light of a LOI value of above 28.7 and UL 94 V-0 grade at a PVC/nano-hydrotalcite wt. ratio of 70/30. (NANOCOMPOSITES 01)

  8.
NANOCOMPOSITES  and related
Carlos Aguilar-Solis, Yijin Xu, William J Brittain:  PVC nanocomposites via emulsion and suspension polymerization.  Department of Polymer Science,  University of Akron,  Akron,  OH,  USA.  Abstracts of Papers, 224th ACS National Meeting, Boston, MA, United States, August 18-22, 2002  (2002),  POLY-273.  Publisher: American Chemical Society,  Washington, D. C  Conference; Meeting Abstract  written in English.

Abstract:  Nanocomposites are intensively studied due to the improvements in polymer properties imparted by nanodispersed clay phases.  Proper matching between clay and polymer matrix polarities is key to obtain exfoliation and the highest degree of property enhancement.  The polar nature of the C-Cl bond makes PVC a potential candidate to form stable exfoliated nanocomposites.  Melt processing of PVC with alkyl-modified clays produces partially exfoliated nanocomposites.  PVC-layered clay nanocomposites were synthesized by in-situ emulsion and suspension polymn.  Redn. of PVC-clay repulsion and formation of exfoliated morphologies is possible by cationic exchange of alkyl chains compatible with PVC, or by polymn. directly from clay surfaces.  Nanodispersed clay has a small effect on PVC thermal dehydrochlorination attributed to the low dependence of this mechanism on polymer-chain dynamics. (MELT P01)

C Aguilar-Solis, YJ Xu, WJ Brittain:  PVC nanocomposites via emulsion and suspension polymerization:  Polymer Preprints. Volume 43. Number 2. Fall 2002. Papers presented at the ACS meeting held Boston, Ma., 18th-22nd Aug.2002; Washington, DC, ACS,Div.of Polymer Chemistry, 2002, p.1019-20.

Abstract:  Both emulsion and suspension polymerisation were used to prepare polyvinyl chloride in the presence of untreated and organically modified clays to produce nanocomposites. Clay in the nanocomposites was exfoliated, and the mechanisms of nanocomposite synthesis were discussed. X-ray diffraction and thermogravimetric analysis were used in characterisation of the composites. 8 refs. (PL POLYMERIZATION 03)

Thomas S Brima, Masaki Fujii, George R Gallaher, Sehyun Kim, Edwin B Townsend, Gwendolyn Hawk:  Synthetic hydrotalcites and their use as nanocomposites in polymers.  (Aristech Chemical Corporation, USA).  U.S. Pat. Appl. Publ.  (2003),  25 pp., Cont.-in-part of U.S. Ser. No. 935,952.  CODEN: USXXCO  US  2003114699  A1  20030619  Patent  written in English.
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Abstract:  Synthetic hydrotalcites with the general formula [M2+1-xM3+x(OH)2]x+[An-x/n-mH2O]x-, wherein M2+ is a divalent cation, M3+ is a trivalent cation, and An- is a carboxylate anion contg. at least one hetero-atom, such as N, P, S, or a halogen.  The divalent cation is Mg2+ and  50% of Ni2+, Co2+, Zn2+, Cu2+, or Mn2+.  The trivalent cation is Al3+ and  50% of Cr3+, or Fe3+.  The anion is an anion of an amino acid, preferably 4-aminobutyric acid or 6-aminocaproic acid.  The trivalent cation source is reacted with the anion source in water, an org. solvent, or in an acid melt for 4-8 h at 75-85C, followed by reaction of the obtained intermediate with the divalent cation source at about 90C for 4-8 h.  The hydrotalcite is dried by spray drying.  The hydrotalcite can be isolated as a colloidal suspension with water or an alc. as a solvent.  A synthetic hydrotalcite-poly-addn. polymer blend is prepd. from the synthetic hydrotalcite and a polymer, such as polypropylene, polyethylene, polybutene-1, poly-4-Me pentene-1, polyvinyl chloride, maleated polypropylene, and polystyrene.  The maleated polypropylene bonds with the amino acid in the form of an amide or imide.  The hydrotalcite is capable of reversible self exfoliation. (NANOCOMPOSITES 02)

Jianxin Du, Dongyan Wang, CA Wilkie, Jiang Wang:  XPS investigation on thermal degradation and charring on poly(vinyl chloride) - clay nanocomposites.  Polymer Degradation and Stability, 79(2), 319-24, 2003.  (SP RAPRA 65)

Max Eisgruber, Juergen Ladebeck, Juergen Koy, Hubert Schiessling, Wolfgang Buckl, Herrmann Ebert:  Production of hydrotalcites.  (Sued-Chemie AG, Germany).  Ger. Offen.  (2003),  14 pp.  DE  10217364  A1  20031030  Patent  written in German.
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Abstract:  Hydrotalcites are produced by mixing a component A contg. a divalent metal with a component B contg. a trivalent metal, whereby at least one component is in the form of a suspension, and grinding the mixt. intensively to obtain an av. particle size of 0.1-5 m, followed by an aging process or hydrothermal treatment, drying, and calcining.  The produced hydrotalcite has a phase purity of > 90%, preferably > 98%.  One component has a soly. product of < 5x10-8, esp. < 1x10-9, in water at 25 and a pH of 7.  The divalent metal can be a carbonate, hydroxycarbonate, oxide, or hydroxide of Mg, Ca, Zn, Mn, Co, Ni, Fe, Sr, Ba, or Cu.  The trivalent metal can be an oxide, or hydroxide of Al, Mn, Co, Ni, Cr, Fe, Ga, Sc, B, or cations of rare earth elements.  Na2CO3, NaHCO3, or CO2 is added to one component suspension or to the mixed suspension.  Preferably, an aq. suspension of MgO is ground at 40-80 at a pH of 7-13.5 to form Mg(OH)2 and is mixed with a soln. of sodium aluminate prepd. from aluminum hydroxide and NaOH, followed by hydrothermal treatment at 100-200 for 1-20 h.  The hydrotalcite can be used as catalysts or catalyst carrier or as nano-composite fillers or co-stabilizers in a polymer matrix. (NANOCOMPOSITES 02)
Masaki Fujii, George R Gallaher Jr, Sehyun Kim, Steven J Monaco, Edwin B Townsend, Thomas S Brima:  Novel hydrotalcites, syntheses, and uses.  (Sunoco, Inc. R & M, USA).  PCT Int. Appl.  (2003),  47 pp.  WO  2003018478  A2  20030306.  Patent written in English.
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Abstract:  The synthetic hydrotalcites have the general formula [M2+1-xM3+(OH)2]x+[An-x/nmH2O]x-, where M2+ is a divalent cation, M3+ is a trivalent cation and An- is an org. anion selected from straight chain carboxylates of C16-C18 acids, carboxylates of arom. acids, carboxylates of acrylic acid, unsatd. carboxylates of methacrylic acid and unsatd. carboxylates of vinylacetic acid.  The hydrotalcites are suitable for use as nanocomposites in polymers to provide various property enhancements. (NANOCOMPOSITES 02)

FL Gong, CG Zhao, M Feng, HL Qin, MS Yang:  Synthesis and characterization of PVC/montmorillonite nanocomposite.  Institute of Chemistry, Center for Molecular Science, State Key Laboratory of Engineering Plastics, Chinese Academy of Science,  Beijing,  Peop. Rep. China.  Journal of Materials Science  (2004),  39(1),  293-294 or 310 ?. Journal written in English.
Abstract  Poly(vinyl chloride)/montmorillonite nanocomposites were prepd. by modifying Na montmorillonite with dimethyldialkylammonium chloride (alkyl = C18/C16 75/25) followed by application of vinyl chloride monomer and in-situ intercalative polymn. (at 53 and 57).  Mol. wts. and polydispersity indexes of both nanocomposites were detd.  The change of the interlayer spacing was investigated by x-ray diffraction and the nanostructure features were characterized by transmission electron microscopy.  (NANOCOMPOSITES (01)

Fangling Gong, Meng Feng, Chungui Zhao, Shimin Zhang, Mingshu Yang:  Particle configuration and mechanical properties of poly(vinyl chloride)/montmorillonite nanocomposites via in situ suspension polymerization.  Joint Laboratory of Polymer Science and Materials, Center for Molecular Science, Institute of Chemistry,  Chinese Academy of Sciences,  Beijing,  Peop. Rep. China.  Polymer Testing  (2004),  23(7),  847-853.  Journal written in English.

Abstract  Poly(vinyl chloride)/montmorillonite (PVC/MMT) nanocomposites were synthesized via in situ intercalative polymn. and their microstructure, particle characteristics and mech. properties were investigated.  The montmorillonite layers were almost exfoliated into nanoscale layers and an exfoliated nanostructure was obtained.  The mean particle size of the nanocomposites decreased and the degree of porosity of the particles increased with increasing org. modified montmorillonite (OMMT) content.  The nanocomposites exhibited higher cold plasticizer absorption (CPA) and slightly greater fluid plasticity in comparison with pure PVC.  The addn. of OMMT into PVC matrix improved the prodn. process and the mech. properties of the composite resin.  (NANOCOMPOSITES 01)

Fangling Gong, Meng Feng, Chungui Zhao, Shimin Zhang, Mingshu Yang:  Thermal properties of poly(vinyl chloride)/montmorillonite nanocomposites.  Institute of Chemistry, Center for Molecular Science, State Key Laboratory of Engineering Plastics,  Chinese Academy of Sciences,  Beijing,  Peop. Rep. China.  Polymer Degradation and Stability  (2004),  84(2),  289-294.  Journal  written in English.
Abstract  Poly(vinyl chloride)/montmorillonite (PVC/MMT) nanocomposites were synthesized via in situ intercalative polymn. and their thermal properties were examd. by means of thermogravimetric anal. (TGA) and differential scanning calorimeter (DSC).  The nanocomposites exhibited a little higher glass transition temp. in comparison with pure PVC.  The presence of organophilic montmorillonite enhanced the rapidest decompn. temp. and reduced the max. decompn. rate and the onset decompn. temp.  At high temp., a compact char formed in the surface of the nanocomposites, obstructing the thermal degrdn. of the polymer matrix.  The compact char surface was characterized by Fourier-transformed IR spectrophotometer (FT-IR). (NANOCOMPOSITES 01)

Heliang Han:  In-situ preparation of polyvinyl chloride composite containing nano-CaCO3.  (Peop. Rep. China).  Faming Zhuanli Shenqing Gongkai Shuomingshu  (2002),  5 pp.  CN  1353121  A  20020612  Patent in Chinese.
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Abstract:  The in-situ prepn. process of polyvinyl chloride composite contg. nano-CaCO3 comprises: (1) dissolving hydroxypropylmethyl cellulose or Me cellulose, PVA or their mixt. in 35-75 parts deionized water to obtain a 0.5-3% dispersing agent soln., adding another 20-45 parts deionized water, then SDS to 0.1-1%, followed by 25-65% CaCO3 nanoparticles pretreated with stearic acid (or a C>16 alc.) under stirring condition, isothermally holding at 55-65 for 1-2 h; (2) allowing the system to emulsify for 30-50 min under the action of a high-speed homogenizing pump (or a static mixer) to obtain a stable nano-CaCO3 microemulsion; (3) charging the nano-CaCO3 microemulsion to a suspension polymn. system of vinyl chloride at 3-5% of the monomer to obtain the titled polyvinyl chloride nano-CaCO3 composite.  Building material made from the polyvinyl chloride nano-CaCO3 composite has an more than 4 times higher impact property at 0 than traditional product. (NANOCOMPOSITES 02)

Etienne Hannecart, Agnes Dupraz, Christian Petrier:  Process for the fabrication of nanocomposites.  (Solvay et Cie., Belg.).  Fr. Demande  (2004),  12 pp.  FR  2851567  A1  20040827  Patent  written in French.
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Abstract:  In the manuf. of nanocomposites, the polymer and lamellar clay are contacted in the presence of a solvent having functional groups that react with the clay and dissolve the polymer such as furfuryl alc.  This process allows a wide range of polymer types to be used and eliminates the need for surfactants to exfoliate the clay.  A typical compn. was manufd. by dissolving 1 g PVC in 5 mL cyclohexanone and 5 mL furfuryl alc., mixing this soln. with 0.5 g montmorillonite for 18 h, and filtering.  (NANOCOMPOSITES 02)

Haiyan Hu, Mingwang Pan, Xiucuo Li, Xudong Shi, Liucheng Zhang:  Preparation and characterization of poly(vinyl chloride)/organoclay nanocomposites by in situ intercalation.  Institute of Polymer Science and Engineering,  HeBei University of Technology,  Tianjin,  Peop. Rep. China.  Polymer International  (2004), 53(2), 225-231.  Journal written in English.
Abstract  Poly(vinyl chloride) (PVC)-organoclay nanocomposites were prepd. via in situ polymn. intercalation and melt blending intercalation, resp.  Their nanostructures were characterized by x-ray diffraction (XRD) and transmission electron microscopy (TEM).  Differences in the morphologies of the PVC hybrids prepd. by in situ intercalation and melt intercalation were investigated.  In addn., three kinds of organoclays, i.e., Cloisite 6A, Cloisite 10A, and Cloisite 30B, were used, in order to consider the effect of the interlayer environment on intercalation.  Ammonium cations have a great influence on the hybrids prepd. by melt intercalation, whereas they have no obvious effect on the nanostructures of the composites produced via in situ intercalation due to its distinctive process and its mechanism.  (NANOCOMPOSITES 01)

Younghoon Kim, James L White:  Melt-intercalation nanocomposites with chlorinated polymers.  Institute of Polymer Engineering,  The University of Akron,  Akron,  OH,  USA.  Journal of Applied Polymer Science  (2003),  90(6),  1581-1588.  Journal written in English.

Abstract:  Polyolefins and chlorine-contg. polymers were investigated to produce polymer nanocomposites.  Natural and org.-treated montmorillonite clays were melt compounded with the polymers.  Org.-treated montmorillonite clay dispersed well in polychloroprene, chlorinated polyethylene, polyvinyl chloride, chlorinated polyvinyl chloride, and polyvinylidene chloride polymers, and formed nanocomposites.  They were not well dispersed in polyolefins that contain no Cl.  X-ray diffraction and transmission electron microscopy techniques indicated the sepn. of montmorillonite layers and indicated the formation of polymer nanocomposites in Cl-contg. polymers.  Mech. testing showed enhanced tensile strength and Young's modulus of chlorinated polymers/clay compds., but not polyolefins/clay compds. (NANOCOMPOSITES 02)

L Kovarova, A Kalendova, J Malac, J Simonik:  PVC/clay nanocomposites via melt intercalation: effect of nanocomposite preparation on morphology.  L Ustav Polymernich Mater., Fak. Technol.,  Univ. Tomase Bati,  Zlin,  Czech Rep.  Plasty a Kaucuk  (2004),  41(3-4),  6-10  Journal  written in English Czech ?

Abstract:  In this paper PVC/clay nanocomposites were prepd. by melt intercalation method using two types of Na-montmorillonite (nature clay and organophilic clay).  The melt intercalation method was carried out with the Buss KO-kneader, a single-screw extruder.  The effects of different conditions of melt intercalation are discussed.  The most interesting outcome of this study was the changes in morphol. of PVC/clay nanocomposites.  The successfulness of the dispersion and exfoliation effect of montmorillonite in the polymer matrix was studied by means of X-ray diffraction and transmission electron microscopy. (MELT P01)

Minhee Lee, Bong-Keun Lee, Ki-deog Choi:  Foam compositions of polyvinyl chloride nanocomposites.  (LG Chem Ltd., S. Korea).  PCT Int. Appl.  (2004),  27 pp.  Patent written in English.
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Abstract  The present invention relates to the foams of the polyvinyl chloride nanocomposites comprising of polyvinyl chloride, layered inorg. compds., and foaming agents, and the foams have superior mech. strength and non-flammability even with a low sp. gr., demonstrate a high foaming efficiency even with a small amt. of a foaming agent, and have an even microcellular structure.  A typical example contains PVC 100, Chloisite 30B (layered silicate) 3, carbon dioxide 3, acrylic impact modifier 6, tin-group thermal stabilizer 5, calcium carbonate 3, and acrylic processing agent 3 parts. (NANOCOMPOSITES 01)

Zhu-Mei Liang, Chao-Ying Wan, Yong Zhang, Ping Wei, Jie Yin:  PVC/montmorillonite nanocomposites based on a thermally stable, rigid-rod aromatic amine modifier. Research Institute of Polymer Materials, School of Chemistry and Chemical Technology, State Key Lab of Composite Materials,  Shanghai Jiao Tong University, Shanghai,  Peop. Rep. China.  Journal of Applied Polymer Science  (2004),  92(1),  567-575.  Journal written in English.
Abstract  Two kinds of polyvinyl chloride (PVC)/montmorillonite (MMT) nanocomposites were prepd. by the melt intercalation method based on a thermally stable, rigid-rod arom. amine modifier and a commonly used 1-hexadecyl amine.  The information on morphol. structure of PVC/MMT nanocomposites was obtained using XRD and TEM.  The mech., thermal, and flame retardant properties of the nanocomposites were characterized by universal tester, DMA, TGA, and cone calorimeter.  The degree of degrdn. of PVC was studied by 1H-NMR.  MMT treated by the arom. amine exhibited better dispersibility than that treated by 1-hexadecyl amine.  The nanocomposites, based on this MMT, consequently exhibited better mech., thermal, and flame retardant properties and lower degrdn. degree than those based on 1-hexadecyl amine-treated MMT.  (NANOCOMPOSITES 01)

Ketan Krishnakant Maniar:  Polymeric Nanocomposites: A Review.  Department of Plastics Engineering,  University of Massachusetts,  Lowell,  MA,  USA.  Polymer-Plastics Technology and Engineering  (2004),  43(2),  427-443.  General Review  written in English.

Abstract:  A review.  A significant amt. of industrial and governmental research has been and today is being conducted on nanocomposites.  The most popular polymers for research and development of nanocomposites are polyamides, polypropylene, polyethylene, styrenics, vinyls, polycarbonates, epoxies, acrylics, polybutylene terephthalate, and polyurethanes as well as a variety of misc. engineering resins.  The most common filler is montmorillonite clay; these nanoclays are unique since they have a platy structure with a unit thickness of one nanometer or less and an aspect ratio in the 1000:1 range.  Unusually low loading levels are required for property improvement.  Expected benefits from nanocomposites include improvement in modulus, flexural strength, heat distortion temp., barrier properties, and other benefits and, unlike typical mineral reinforced systems, they are without the conventional trade-offs in impact and clarity. (NANOCOMPOSITES 04)

Chen Ning, Qiao Xiuyijng, Zhang Yong, Zhang Yinxi:  Effects of Calcium Carbonate nanoparticles and Blendex 338 on mechanical properties of PVC.  China Synthetic Rubber Industry, 26(1), 44, 2003.  (SP RAPRA 57)

MW Pan, XD Shi, MC Li, HY Hu and LC Zhang:  Morphology and properties of PVC/clay nanocomposites via in situ emulsion polymerization.  Journal of Applied Polymer Science, 94(1), 277-286,  (October 05) 2004.

Abstract:  PVC/Na+-montmorillonite (MMT) nanocomposites were prepared via a simple technique of emulsion polymerization at several different MMT clay concentrations. X-ray diffraction and transmission electron microscopy studies revealed the formation of a mixture of intercalated and exfoliated nanostructure. Tensile testing results showed that the tensile modulus of the nanocomposites increased with the addition of clay, while the tensile strength decreased little. The notched impact strength of the nanocomposites was also improved. For systems containing clay in the range of 2.1 to 3.5 wt %, the impact strength was almost two times as large as that of pure PVC. However, those mechanical properties began to decrease with the continuously increasing amount of clay. The fracture surface of pure PVC and the nanocomposites was observed by scanning electron microscope. Thermal properties of the nanocomposites were found to increase as a result of clay incorporation. The glass transition temperatures of the PVC/clay nanocomposites were nearly identical to that of pure PVC. The Vicat softening points exhibited a progressively increasing trend with the clay content added.  (WOS POLYMERIZATION 01)

Shao'er Sheng, Yuyao Xu, Yujiao Jia:  Preparation of nanoparticle-modified polyvinyl chloride resin.  (Qiushi High Molecular Chemical Science and Technology Co., Ltd., Xiaoshan, Peop. Rep. China).  Faming Zhuanli Shenqing Gongkai Shuomingshu  (2003),  4 pp.  CN  1392177  A  20030122  Patent  written in Chinese.
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Abstract:  The nanoparticle-modified polyvinyl chloride (PVC) is prepd. as the followings: mix 100 parts CaCO3 nanopowder, 0-10 parts carbonate ester, 0-0.6 parts hexadecanol, 0-0.2 parts polyethylene glycol, and 0.1-1 part hydroxypropyl Me cellulose with 80 parts de-ionized water; sonicate to yield a CaCO3 slurry; add 160 parts soft water, 0.05-0.2 parts EHP, 0.06-0.15 part hydroxypropyl Me cellulose, 0.03-0.12 parts polyethylene glycol and 1-10 parts CaCO3 slurry into the polymn. reactor; vacuum; polymerize 100 parts vinyl chloride by first stirring for 15 min to 1 h, then increase temp. to 55-60; ppt. and dry the PVC.  The PVC thus prepd. has excellent thermal stability and impact strength, esp. its low temp. impact strength has been improved by more than 4 folds, breaking the 25 barrier, and extension at break is improved by more than 1 fold, making it esp. suitable as building materials. (HEAT STABILIZER 03)

Xudong Shi, Mingwang Pan, Xiucuo Li, Liucheng Zhang, Huili Ding:  Studies on the morphology and properties of PVC/Na+-MMT nanocomposites prepared by in situ emulsion polymerization.  Inst. Polymer Sci. Eng.,  Hebei Univ. Technol.,  Tianjin, Peop. Rep. China. Gaofenzi Xuebao  (2004),  (1),  149-152.  Journal  written in Chinese.
Abstract  Nanocomposites were prepd. by a simple technique of emulsion polymn. using vinyl chloride (VC) monomer and Na+-montmorillonite (MMT).  The nano-structure of the composites was studied with the aid of X-ray diffraction and transmission electron microscopy, and the mech. and thermal properties of the composites were also tested.  The silicate layers were delaminated or partially exfoliated in the PVC matrix.  The impact strength of the material with 2.1% MMT was almost two times as high as that of pure PVC, while the tensile strength decreased little.  However, the mech. strength of the composites began to decrease with further increasing the amt. of MMT.  The TGA results showed that the temp., at which a 50% wt. loss of the composites occurred, was higher than that of pure PVC.  The vicat softening temps. of composites were enhanced with increasing MMT content. (NANOCOMPOSITE S01)

Chaoying Wan, Guohua Tian, Ning Cui, Yinxi Zhang, Yong Zhang:  Processing thermal stability and degradation kinetics of poly(vinyl chloride)/montmorillonite composites.  Research Institute of Polymer Materials,  Shanghai Jiao Tong University,  Shanghai,  Peop. Rep. China.  Journal of Applied Polymer Science  (2004),  92(3),  1521-1526.  Journal  written in English.

Abstract:  Thermal stability of polyvinyl chloride (PVC) based montmorillonite composites with either sodium montmorillonite (MMT) or alkyl ammonium ion modified montmorillonite (OMMT) were studied by thermogravimetric anal.  The apparent activation energies assocd. with the first thermal degrdn. stage were calcd. by the methods of Flynn-Wall-Ozawa and Kissinger in nitrogen atm. at several different heating rates.  The processing thermal stability of PVC and PVC/MMT(OMMT) composites was also discussed.  Increase of mixing torque did not result in a larger intercalation extent of PVC on MMT; instead, it unexpectedly induced discoloration of PVC and then deteriorated the processing stability, esp. in the presence of OMMT.  The apparent activation energies in the first thermal degrdn. stage exhibited little difference among PVC, PVC/MMT, and PVC/OMMT composites, and the kinetic compensation effect of Sp kept a const. value, indicating that the thermal stability and thermal degrdn. mechanism of PVC were not affected by the presence of either MMT or OMMT, although the processing discoloration of PVC is obsd. for PVC/OMMT composite. (HEAT STABILIZER 01)

Chao Ying Wan, Xiu Ying Qiao, Yong Zhang, Yin Xi Zhang:  Structures and mechanical properties of PVC/Na+- montmorillonite nanocomposites.  Research Institute of Polymer Materials,  Shanghai Jiao Tong University,  Shanghai,  Peop. Rep. China.  Chinese Chemical Letters  (2003),  14(4),  417-418.  Journal  written in English.

Abstract:  Poly(vinyl chloride)/Na+-montmorillonite (PVC/MMT) nanocomposites with different MMT contents were prepd. via melt blending.  Wide-angle X-ray diffraction and transmission electron microscopy were used to characterize the structures.  Effects of MMT content on the mech. properties were also studied.  It is found that PVC mol. chains can intercalate into the gallery of MMT layers during melt blending process, the stiffness and toughness of the composites are improved simultaneously within 0.5.apprx.7wt% MMT content, and the transparency and mech. properties decrease as MMT content further increases. (MELT P01)

Chao-ying Wan, Yong Zhang, Yin-xi Zhang:   Effect of different organic modifiers on the tensile properties of PVC/EVA/montmorillonite composites.  Research Institute of Polymer Materials,  Shanghai Jiao Tong University,  Shanghai,  Peop. Rep. China.  Chinese Chemical Letters  (2004),  15(1),  77-78.  Journal  written in English.

Abstract:  Poly (vinyl chloride)/ethylene-vinyl acetate/montmorillonite (PVC/EVA/OMMT) composites were prepd. by melt blending method.  Two kinds of montmorillonites were organically modified by trimethyloctadecyl ammonium and di-Me bis (hydrogenated tallow) ammonium, resp.  The morphol. and tensile properties of the resultant composites were discussed in terms of the modifier type and OMMT content.  The PVC/EVA/OMMT composites have intercalated structure, which is independent of the polarity of the modifiers, while the tensile properties show strong dependence on the modifier type.  The OMMT modified by polar modifier gives higher tensile ductile and strength of PVC/EVA/OMMT composites. (MELT P01)

Chao-ying Wan, Yong Zhang, Yin-xi Zhang.  Structure and properties of polyvinyl chloride-montmorillonite nanocomposites.  Research Institute of Polymer Materials,  Shanghai Jiaotong University,  Shanghai,  Peop. Rep. China.  Zhongguo Suliao  (2003),  17(11),  39-43.  Journal  written in Chinese.

Abstract:  The nanocomposites were prepd. via melt-blending method.  Microstructures of the composites were investigated by X-ray diffraction and transmission electron microscopy.  The effects of sodium montmorillonite and alkyl quaternary ammonium modified-montmorillonite on the structure, processing thermal stability, optical clarity, mech. properties and rheol. behavior of the composites were studied. (HEAT STABILIZER 03)

Dongyan Wang, Charles A Wilkie:  Preparation of PVC-clay nanocomposites by solution blending.  Department of Chemistry,  Marquette University,  Milwaukee,  WI,  USA.  Journal of Vinyl & Additive Technology  (2002),  8(4),  238-245.  CODEN: JVATF4  ISSN: 1083-5601.  Journal  written in English.  

Abstract:  PVC-clay nanocomposites have been prepd. by soln. blending of the polymer with both sodium montmorillonite and an organically modified clay.  The nanocomposites have been characterized by X-ray diffraction and transmission electron microscopy; in all cases the materials are best described as mixed immiscible-intercalated nanocomposites.  Thermogravimetric anal. shows that, in some cases, the onset temp. of the degrdn. is enhanced, and the fraction of nonvolatile residue is always decreased.  This decrease in the amt. of char indicates a significant change in the degrdn. pathway of the polymer, caused by the presence of the clay.  For some prepns., the tensile strength and modulus are enhanced, in agreement with the formation of a partially intercalated structure. (NANOCOMPOSITES 02)

Fan Wang, Hong-tao Li, Guang-feng Wu, Hui-xuan Zhang:  Research on the performance of nanoparticle - reinforced PVC.  School of Biological Engineering,  Changchun University of Technology,  Changchun,  Peop. Rep. China.  Changchun Gongye Daxue Xuebao, Ziran Kexueban  (2003),  24(3),  19-20.  Journal written in Chinese.

Abstract:  SiO2 nanoparticles were treated with a coupling agent and blended with PVC in a ball mill to give a uniformly dispersed PVC/SiO2 composite.  The mech. properties were examd. by tensile and impact tests.(NANOCOMPOSITES 03)

Hua Wang, Yao Wang, Ming-hua Liu, Xiao-ming Liu:  Relationship between interfacial adhesion and mechanical properties of UPVC/nano-CaCO3.  Dept. of Mater. Sci. and Eng.,  Dalian Inst. of Light Ind.,  Dalian,  Peop. Rep. China.  Dalian Qinggongye Xueyuan Xuebao  (2002),  21(3),  168-171.  Journal  written in Chinese. 

Abstract:  We analyze and compare the relationship between interfacial adhesion and mech. properties of three different kinds of UPVC/nano-CaCO3 composite material.  It reveals that both interfacial adhesion and quantity of nano-CaCO3 used influence their mech. properties obviously.  To a certain extent, increasing the interfacial adhesion strength, we can elevate the yield stress and modulus of elasticity of the UPVC, but reduce the impact strength.  Increasing the nano-CaCO3 used, we have increased impact strength but decreased yield stress. (NANOCOMPOSITES 02)

Tong Wang:  Nano CaCO3 added vinyl chloride polymerization.  Shanghai Chlorine Alkali Co., Ltd.,  Shanghai,  Peop. Rep. China.  Shanghai Huagong  (2002),  27(13),  22-25.  Journal Review  written in Chinese.

Abstract:  A review introduced the application of nano material in polymer modification, the modification of PVC resin by in-situ polymn. of vinyl chloride in the presence of nano CaCO3, the performance of maleic anhydride grafted PVC/CaCO3 nano material, and the effect of the surface graft modification for PVC with maleic anhydride on the compatibility between the macromol. and the inorg. packing nano CaCO3. (REVIEWS 03)

Xiaodong Wang:  Study on thermal properties and flame retardance of nanocomposites of Poly(vinyl chloride) and nano-hydrotalcite.  School of Materials Science and Engineering,  Beijing University of Chemical Technology, Beijing 100029,  Peop. Rep. China.  Abstracts of Papers, 228th ACS National Meeting, Philadelphia, PA, United States, August 22-26, 2004  (2004),  PMSE-400.  Publisher: American Chemical Society,  Washington, DC. Conference; Meeting Abstract written in English.
Abstract  Compds. of poly(vinyl chloride) (PVC) and nano-hydrotalcite were prepd. via a melt blending, and the thermal stability, mech. properties, and flame retardance were studied.  Transmission electron microscopy showed that the nano-hydrotalcite achieved an optimal dispersion in PVC compds. when surface-treated with titanate coupling agent.  The Congo Red test and thermogravimetric anal. demonstrated that the thermal stability of PVC was improved remarkable only in presence of a complex of the nano-hydrotalcite and the organotin stabilizer.  Such a significantly pos. thermal stabilizing effect was attributable to the stabilizing mechanisms that the electrostatic interaction generated between the electron cloud of chloride atoms in PVC chain and the pos. lay charge of nano-hydrotalcite, and resulted in a decrease in electronic cloud d. of chloride atoms.  This event weakened the activity of chloride atoms, and restricted the initiation of the dehydrochlorination.  A surface-treatment for the nano-hydrotalcite with the titanate coupling agent could reduce deterioration of the mech. properties of the PVC in low concn. of nano-hydrotalcite.  The nano-hydrotalcite also exhibited a good application for PVC as a flame retardant in light of a LOI value of above 28.7 and UL 94 V-0 grade at a PVC/nano-hydrotalcite wt. ratio of 70/30. (NANOCOMPOSITES 01)

Dezhen Wu, Xiaodong Wang, Riguang Jin:  Study on toughness and morphology of nanocomposites of poly(vinyl chloride) and nano-calcium carbonate.  School of Materials Science and Engineering,  Beijing University of Chemical Technology,  Beijing 100029,  Peop. Rep. China.  Abstracts of Papers, 228th ACS National Meeting, Philadelphia, PA, United States, August 22-26, 2004  (2004),  PMSE-379.  Publisher: American Chemical Society,  Washington, DC. Conference; Meeting Abstract  written in English.
Abstract  Nanocomposites of poly(vinyl chloride) (PVC) and nano-calcium carbonate (CaCO3) particles were prepd. via a melt blending, and chlorinated polyethylene (CPE) as an interfacial modifier was also introduced into the nanocomposites through prepg. CPE/nano-CaCO3 master batch.  The mech. properties, morphol., and rheol. were studied.  A moderate toughening effect was obsd. for PVC/nano-CaCO3 binary nanocomposites.  Transmission electron microscopy (TEM) study demonstrated that the nano-CaCO3 particles were dispersed in PVC matrix uniformly and a little nanoparticles agglomeration was found.  The toughening effect of the nano-CaCO3 particles on PVC could be attributed to the cavitation of matrix, which consumed tremendous fracture energy.  The notched Izod impact strength achieved a significant improvement by incorporating CPE into nanocomposites, and obtained the high value of 745 J/m.  Morphol. investigation indicated that the nano-CaCO3 particles in PVC matrix was encapsulated with CPE layer through prepg. the CPE/nano-CaCO3 master batch. (NANOCOMPOSITES 01)

Dezhen Wu, Xiaodong Wang, Yongzhi Song, Riguang Jin:  Nanocomposites of poly(vinyl chloride) and nanometric calcium carbonate particles: effects of chlorinated polyethylene on mechanical properties, morphology, and rheology.  School of Materials Science and Engineering,  Beijing University of Chemical Technology,  Beijing,  Peop. Rep. China.  Journal of Applied Polymer Science  (2004),  92(4),  2714-2723.  Journal written in English.

Abstract  Nanocomposites of poly(vinyl chloride) (PVC) and nano-calcium carbonate (CaCO3) particles were prepd. via melt blending, and chlorinated polyethylene (CPE) as an interfacial modifier was also introduced into the nanocomposites through prepg. CPE/nano-CaCO3 master batch.  The mech. properties, morphol., and rheol. were studied.  A moderate toughening effect was obsd. for PVC/nano-CaCO3 binary nanocomposites.  The elongation at break and Young's modulus also increased with increasing the nano-CaCO3 concn.  Transmission electron microscopy (TEM) study demonstrated that the nano-CaCO3 particles were dispersed in a PVC matrix uniformly, and a few nanoparticles agglomeration was found.  The toughening effect of the nano-CaCO3 particles on PVC could be attributed to the cavitation of the matrix, which consumed tremendous fracture energy.  The notched Izod impact strength achieved a significant improvement by incorporating CPE into the nanocomposites, and obtained the high value of 745 J/m.  Morphol. investigation indicated that the nano-CaCO3 particles in the PVC matrix was encapsulated with a CPE layer through prepg. the CPE/nano-CaCO3 master batch.  The evaluation of rheol. properties revealed that the introduction of nano-CaCO3 particles into PVC resulted in a remarkable increase in the melt viscosity.  However, the viscosity decreased with addn. of CPE, esp. at high shear rates; thus, the processability of the ternary nanocomposites was improved. (NANOCOMPOSITES 01)

Runde Wu, Xiaoli Tong, Ruilan Wang:  Study on polyacrylate encapsulated nano-SiO2 sol by in-situ emulsion polymerization.  Institute of Chemical Engineering,  Zhejiang University of Technology,  Zhejiang,  Peop. Rep. China.  Youjigui Cailiao  (2002),  16(5),  5-8.  Journal  written in Chinese.

Abstract:  Firstly nano-SiO2 sol particles was pre-encapsulated with water-sol. polymer hydroxypropylmethylcellulose (HPMC), then a composite which consisted of nano-SiO2 sol particles as core and polyacrylate (ACR) as shell was synthesized by in-suit emulsion polymn.  The result showed that the emulsion of HPMC-SiO2/ACR compd. had excellent stability, when the nano-SiO2 sol was encapsulated with HPMC at 60 and the ratio of nHPMC to nSiO2 was 1:16; the conversion and reaction rate of ACR decreased with the increase of the content of HPMC-SiO2 sol; the tensile strength of HPMC-SiO2/ACR/PVC composite increased with the increase of the mass faction of HPMC-SiO2 sol as the content of HPMC-SiO2 in ACR compd. was 3 %.apprx.20 %, but decreased as the content of HPMC-SiO2 in ACR was 20%; the elongation rate at rupture and the impact strength were the largest as the content of HPMC-SiO2 in ACR was 5 %. (NANOCOMPOSITES 02)

Xiao-Lin Xie, Robert Kwok-Yiu Li, Qing-Xi Liu, Yiu-Wing Mai:  Structure-property relationships of in-situ PMMA modified nano-sized antimony trioxide filled poly(vinyl chloride) nanocomposites.  Department of Chemistry,  Huazhong University of Science and Technology,  Wuhan,  Peop. Rep. China.  Polymer  (2004),  45(8),  2793-2802.  Journal  written in English.
Abstract  Nano-sized antimony trioxide (Sb2O3) particles were modified by in-situ Me methacrylate (MMA)/Sb2O3 polymn.  Subsequently, these modified nanoparticles were compounded with poly(vinyl chloride) (PVC) to prep. PVC/Sb2O3 nanocomposites.  In-situ MMA/Sb2O3 polymn. kinetics shows that nano-Sb2O3 particles do not inhibit polymn. of MMA.  PMMA shell covered on the surface of nano-sized Sb2O3 particles have enhanced interactions with PVC matrix, breaking down nano-Sb2O3 particle agglomerates and improving their dispersion in the matrix (av. particle size of 60-80 nm) and also increasing the particle-matrix interfacial adhesion.  Thus, nano-Sb2O3 particles reinforce and toughen PVC.  It was obsd. that at 2.5 wt% of nano-Sb2O3 particles modified by in-situ PMMA optimal properties were achieved in Young's modulus, tensile yield strength, elongation at break and Charpy notched impact strength.  Detailed examns. of micro-failure mechanisms of tensile specimens showed that nano-Sb2O3 particles acted as stress concentrators leading to debonding/voiding and deformation of the matrix material around the nanoparticles.  Under impact fracture, the nano-Sb2O3 particles prolonged crack initiation time, and increased energy absorptions for crack initiation and fracture propagation caused by strong interfacial interaction between nanoparticles and PVC matrix.  These mechanisms lead to impact toughening of the nanocomposites. (NANOCOMPOSITES 01)

Xiao-Lin Xie, Qing-Xi Liu, Robert Kwok-Yiu Li, Xing-Ping Zhou, Qing-Xin Zhang, Zhong-Zhen Yu, Yiu-Wing Mai. Rheological and mechanical properties of PVC/CaCO3 nanocomposites prepared by in situ polymerization. Department of Chemistry,  Huazhong University of Science and Technology,  Wuhan,  Peop. Rep. China.  Polymer  (2004),  45(19),  6665-6673.  Journal  written in English.
Abstract  Poly(vinyl chloride) (PVC)/calcium carbonate (CaCO3) nanocomposites were synthesized by in situ polymn. of vinyl chloride (VC) in the presence of CaCO3 nanoparticles.  Their thermal, rheol. and mech. properties were evaluated by dynamic mech. anal. (DMA), thermogravimetry anal. (TGA), capillary rheometry, tensile and impact fracture tests.  The results showed that CaCO3 nanoparticles were uniformly distributed in the PVC matrix during in situ polymn. of VC with 5.0 wt% or less nanoparticles.  The glass transition and thermal decompn. temps. of PVC phase in PVC/CaCO3 nanocomposites are shifted toward higher temps. by the restriction of CaCO3 nanoparticles on the segmental and long-range chain mobility of the PVC phase.  The nanocomposites showed shear thinning and power law behaviors.  The  ball bearing' effect of the spherical nanoparticles decreased the apparent viscosity of the PVC/CaCO3 nanocomposite melts, and the viscosity sensitivity on shear rate of the PVC/CaCO3 nanocomposite is higher than that of pristine PVC.  Moreover, CaCO3 nanoparticles stiffen and toughen PVC simultaneously, and optimal properties were achieved at 5 wt% of CaCO3 nanoparticles in Young's modulus, tensile yield strength, elongation at break and Charpy notched impact energy.  Detailed examns. of micro-failure micromechanisms of impact and tensile specimens showed that the CaCO3 nanoparticles acted as stress raisers leading to debonding/voiding and deformation of the matrix material around the nanoparticles.  These mechanisms also lead to impact toughening of the nanocomposites. (NANOCOMPSITES 01)

Chuanxi Xiong, Yinzhen Wang, Qingmin Liu, Qihong Liu, Lijie Dong, Qinggang Wang, Tao Wang:  Applied study of nanocrystal PVC and nanometer CaCO3 in the profile and tube production of PVC.  School of Materials Science and Engineering,  Wuhan University of Technology,  Wuhan,  Peop. Rep. China.  Wuhan Ligong Daxue Xuebao  (2003),  25(7),  8-10.  Journal  written in Chinese.

Abstract:  The CaCO3 nanoparticle-modified nanocrystal PVC was prepd. by mixing PVC with thermal stabilizer, nanocrystal PVC, and CaCO3 nanoparticle to 80, adding other adjuvants, mixing at <100 for 10 h, aging for 10 h, and extruding, and used in profile and tube prodn. of PVC.  The mech. and heat resistance properties of profile and tube were studied in various content of nanocrystal PVC and nanometer CaCO3.  (HEAT STABILIZER 03)

B Yalcin, M Cakmak:  The role of plasticizer on the exfoliation and dispersion and fracture behavior of clay particles in PVC matrix: a comprehensive morphological study.  Polymer Engineering Institute,  University of Akron,  Akron,  OH,  USA.  Polymer  (2004),  45(19),  6623-6638.  Journal written in English.

Abstract:  The clay nanoparticles are readily dispersed and exfoliated in the PVC matrix with the help of dioctyl phthalate (DOP) plasticizer.  X-ray, TEM and AFM anal. of the nanocomposites indicate that there is an optimum concn. of DOP for the process.  If used in high concns., the ability to transfer forces to the clay particles through the polymer matrix decreases due to substantial decrease in viscosity.  The individual plate montmorillonite particles dispersed in PVC matrix were directly obsd. by AFM and found to lie preferentially on their basal surfaces, esp. when the compounded batch is compression molded.  The edges of the particles were in some cases straight forming hexagonal angles and in other cases irregular.  (NANOCOMPOSITES 02)

Haibiao Yan, Guoyuan Pan:  Advances in research on PVC/inorganic nanoparticle composites and application.  Chemical Engineering Department,  Hubei Institute of Technology,  Wuhan,  Peop. Rep. China.  Xiandai Suliao Jiagong Yingyong  (2003),  15(5),  43-46.  General Review  written in Chinese.  

Abstract:  A review on methods for prepg. PVC/inorg. compd. nanocomposites, and their properties and applications. (REVIEWS 02)

Lu Ye, Dan-qing Chen, Ji-zhong Liu, Li-xing Mao, Juan-lin Bing, Jun Xie, Xiao-yu Li:  Influence of surface treatment on in-situ suspension polymerization of PVC/nano-CaCO3 composite.  The Key Laboratory of Science and Technology of Controllable Chemical Reactions, Ministry of Education of China,  Beijing University of Chemical Technology,  Beijing,  Peop. Rep. China.  Zhongguo Suliao  (2002),  16(6),  39-43.  Journal  written in Chinese
Abstract:  CaCO3 nanoparticles were surface treated with an ester polymer to improve the properties of PVC composites prepd. by in-situ suspension polymn.  The morphol. of the composites was characterized using SEM and TEM.  (POLYMERIZATION 01)

Youngjae Yoo, Sung-Su Kim, Jong Chan Won, Kil-Yeong Choi, Jae Heung Lee:  Enhancement of the thermal stability, mechanical properties and morphologies of recycled PVC/clay nanocomposites.  Advanced Materials Division,  Korea Research Institute of Chemical Technology,  Yuseong, Daejeon,  S. Korea. Polymer Bulletin (Heidelberg, Germany)  (2004),  52(5),  373-380.  Journal  written in English.

Abstract:  Recycled PVC/clay nanocomposites were prepd. by melt mixing of recycled PVCs and modified clays.  Characterization of the nanostructure of the nanocomposites was carried out using wide angle X-ray diffraction (WAXD) and transmission electron microscopy(TEM).  In case of 10wt., the characteristic peak of modified clay was perfectly disappeared, because of aids of plasticizers as co-intercalator.  Thermal stability was evaluated from the thermal decompn. behaviors and linear dimension changes by TGA and TMA system.  Coeffs. of thermal expansion of the nanocomposites were also obsd. from TMA anal.  Dynamic mech. properties were evaluated using DMA system.  The thermal and mech. properties of the nanocomposites were improved simultaneously for varied clay loadings, 1,3,5,10wt., compared to recycled PVC.  Esp., the storage modulus of the nanocomposites with 10wt. clay loading was increased 11 times compared to that of recycled PVC.  (HEAT STABILIZERS 01)

Xiao-fei Zeng, Jian-feng Chen, Guo-quan Wang:  Structure and properties of PVC/nano-CaCO3 composite.  Res. Center of the Ministry of Education for High Gravity Eng. and Tech.,  Peop. Rep. China.  Gaofenzi Cailiao Kexue Yu Gongcheng  (2003),  19(6),  146-148.  CODEN: GCKGEI  ISSN: 1000-7555.  Journal  written in Chinese.

Abstract:  The effect of Nano-CaCO3 content on the structure and the mech. properties of Nano-CaCO3/PVC composites was investigated.  The results show that the toughness of PVC composites is increased dramatically by the addn. of Nano-CaCO3 particles.  The single-notched impact strength of the PVC nanocomposite reached 81.1 kJ/m2 when the mass ratio of Nano-CaCO3/PVC was 8/100, which was as 7.3 times as the impact strength of the composites without Nano-CaCO3 particles.  And the microstructure of dispersed calcium carbonate nanoparticles in the nanocomposites matrix was obsd. by TEM.  CaCO3 nanoparticles are well-dispersed in PVC matrix at nano-scale.  The morphol. of the fracture surface of composites was also obsd. by SEM.  'Silk network' structure was found only existed in the composites with Nano-CaCO3.  Such microstructure of the composites confirmed the mechanism that the toughness of PVC was remarkable increased by the incorporation of Nano-CaCO3 particles.  The rheol. property of Nano-CaCO3/PVC composites was also investigated. (NANOCOMPOSITES 02)

Xiao-fei Zeng, Jian-feng Chen, Guo-quan Wang:  Relationship between the structure and impact property of nano-CaCO3/PVC composite.  High Gravity Engineering and Technology Research Ctr. of the Ministry of Ed.,  Beijing University of Chemical Technology,  Beijing,  Peop. Rep. China.  Gaoxiao Huaxue Gongcheng Xuebao  (2002),  16(2),  203-206.  Journal  written in Chinese.

Abstract:  Treated inorg. nanoparticle as a new function material can toughen polymer remarkably.  The impact strength of nano-CaCO3/PVC composites was investigated.  The energy of crack initiation and energy of crack propagation of PVC composites were improved by the addn. of treated nano-CaCO3 particles.  The single-notched impact strength of the PVC nanocomposite reached 81.1 kJm-2.  The microstructure of dispersed calcium carbonate nanoparticles in the nanocomposites was obsd. by the aid of electronic microscope.  The treated CaCO3 nanoparticles were well-dispersed in PVC matrix at nano-scale.  Using SEM the fracture section of. composites was also obsd.  The microstructure of composites and fracture section further confirmed that the toughness of PVC was remarkably improved by the addn. of treated nano-CaCO3 particles. (NANOCOMPOSITES 02)

Yujie Zhao:  Nanosized lightweight calcium carbonate-containing PVC for manufacture of doors and windows and method and apparatus for manufacture of them.  (Peop. Rep. China).  Faming Zhuanli Shenqing Gongkai Shuomingshu  (2002),  9 pp.  CN  1386791  A  20021225  Patent  written in Chinese.
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Abstract:  The CaCO3 nanoparticles are manufd. by reacting CaO with water with stirring at 400-800 rpm, followed by reacting with CO2.  PVC moldings are manufd. by mixing and heating PVC with aq. suspensions of CaCO3 nanoparticles and other additives, cooling and mixing the resulting compn., and extruding into molded products.  An app. for manuf. of CaCO3 nanoparticles was provided. (NANOCOMPOSITES 02)
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NEWS ITEM:  Taiyo Vinyl to improve PVC productivity with new process:  Japan Chemical Week; 45, No.2270, 20th May 2004, p.4.

It is briefly reported that the Far East spot price for PVC is 850 US dollars/tonne, while for VCM it is 750 US dollars/tonne. With chlorine supply tight globally, the split between PVC and VCM has narrowed from around 200 US dollars to just 100 US dollars. For PVC plant operators such as Taiyo Vinyl, profitability has taken a downward turn. For this reason, Taiyo Vinyl has decided to significantly lower the conversion cost from VCM to PVC. Already, the company is close to perfecting a technology for significantly reducing the polymerisation time. Taiyo Vinyl is now in the process implementation phase at its main facility at Yokkaichi,  which will enable it to successfully secure world-best competitiveness. (PL POLYMERIZATION 03)

Nancy Ajzenberg, Fakher Trabelsi, Francesc Recasens:  What's new in industrial polymerization with supercritical solvents? A short review.  Department of Chemical Engineering,  ETS d'Enginyers Industrials de Barcelona, Universitat Poliecnica de Catalunya,  Barcelona,  Spain.  Chemical Engineering & Technology  (2000),  23(10),  829-839.  General Review  written in English.
Abstract  A review with 50 refs. describing the interest in and benefits of polymg. in supercrit. media and the type of polymer and polymn. process that can be used.  Supercrit. fluids (SCFs) in theory offer many advantages since they have intermediate properties between liqs. and gases.  Also, at a time when the environment is undergoing such great impacts as the depletion of the ozone layer by chlorofluorocarbons (CFCs), the use of CO2 seems an attractive alternative for sustainability and conservation.  This is why heterogeneous polymn. methods, particularly suspension and dispersion processes, offer great potential with an SCF as a suspending medium.  Unfortunately, polyolefins and other commodities, such as poly(vinyl chloride) (PVC), may not benefit from SCF technol. today for profitability reasons, but acrylics, styrenics and other fluorinated plastics are open to this new technol.  Furthermore, SCFs may have an impact on polyamides, polycarbonates and other specialty polymers. (SUSTAIN 01)

YZ Bao, BW Brooks:  Particle features of poly(vinyl chloride) resins prepared by a new heterogeneous polymerization process.  Journal of Applied Polymer Science; 90, No.4, 24th Oct.2003, p.954-8.

Abstract:  Porous vinyl chloride polymers were prepared by heterogeneous polymerisation using n-butane, as the reaction medium, and the particle size, porosity and particle morphology of the polymers investigated. The particle features of the porous PVC were compared with those of suspension PVC and a mechanism of particle formation derived. 25 refs.  (PL POLYMERIZATION 03)

YZ Bao, BW Brooks:  Influence of some polymerisation conditions on particle properties of suspension poly (vinyl chloride) resin.  Journal of Applied Polymer Science; 85, No.7, 15th Aug.2002, p.1544-52.

Abstract:  Effects of polymerisation temperature, conversions and nonionic surfactant on the particle properties of suspension PVC resins are investigated. It is shown that polymerisation temperature has no significant influences on the mean particle size of PVC resin, and that the cold plasticiser absorption (CPA) of resin decreases linearly with increase in polymerisation temperature. Agglomeration of VCM droplets finishes before 20% conversion, and the mean particle size keeps almost constant at later stages of the polymerisation process, but the CPA continues decreasing with the increase of conversion. Scanning electron microscopy shows that the degree of agglomeration of primary particles increases with polymerisation temperature and conversion. Addition of non-ionic surfactant to the VCM suspension system, as a secondary suspending agent, has a great influence on the particle properties of PVC resin. The particle size and CPA increase as the concentration of non-ionic surfactant increases. The non-ionic surfactant with a greater HLB value is more effective in raising the mean particle size, but is less effective in raising the CPA.  It is considered that the added non-ionic surfactant would be absorbed faster on the VCM/water interface than the polyvinyl alcohol (PVA), which is used as the primary suspending agent. Because the colloid protection ability of the non-ionic surfactant is less than that of PVA, droplets become less resistant to coalescence, and the mean particle size of the final PVC resin increases consequently. The increase of porosity is caused by the combined effects of increased coalescence of VCM droplets and the non-ionic surfactant's steric effect inside the droplets. 25 refs. (PL POLYMERIZATION 03)

YZ Bao, ZL Wei, ZX Weng and ZM Huang:  Influence of suspended emulsion polymerization conditions on particle characteristics of polyvinyl chloride resin.  Chinese Journal of Chemical Engineering, 11(4), 431-435,  August 2003.

Abstract:  Suspended emulsion polymerization of vinyl chloride was carried out in a 5 L autoclave. The influence of agitation, polymerization conversion, dispersant and surfactant on the average particle size (PS) and particle size distribution (PSD), particle morphology and porosity of polyvinyl chloride (PVC) resin was investigated. It showed that the agitator had great influence on the smooth operation of polymerization, PS and PSD. The PS increased and PSD became narrow as polymerization conversion became high. The porosity decreased with the increase of conversion. A convenient choice of additives, both dispersants and non-ionic surfactants, allows one to adjust PS and PSD. The PS decreased with the addition of polyvinyl alcohol or hydroxypropyl methylcellulose dispersants, and increased with the addition of Span surfactants. The addition of dispersants or surfactants also affected the morphology and porosity of resin, and PVC resin with looser agglomeration and homogeneous distribution of primary particles was prepared. (WOS POLYMERIZATION 01)

D Braun, R Pfaendner and T Wannemacher:  TITLE ?:  Presented at the 2nd International Conference on Polymer Modification, Degradation and Stabilization, Budapest, Hungary, 2002. (Braun 2004 paper)

Kiyoshi Endo:  Synthesis and structure of poly(vinyl chloride).  Graduate School of Engineering, Department of Applied Chemistry,  Osaka City University,  Sumiyoshi-ku, Osaka,  Japan.  Progress in Polymer Science  (2002),  27(10),  2021-2054.  Journal Review written in English.

Abstract:  A review on the synthesis and structure of poly(vinyl chloride) (PVC) by radical and other polymn. mechanisms.  The features of soln., bulk, suspension, and emulsion polymn. of VC are described.  Terminal structure and defect structures introduced in the chain during the polymn. are discussed.  Control of core-shell structure provides one method to improve the thermal stability of PVC.  Tacticity and crystallinity of PVC play an important role regarding the use of PVC.  Radical copolymn. of VC with various vinyl monomers was described to improve the thermal stability of PVC.  Graft copolymns. with other vinyl monomers including use of labile chlorine atoms are useful methods to improve the phys. and thermal properties of PVC.  Synthesis of block copolymers has also been described by mechano-chem. methods and using terminal functional polymers.  Controlled polymn. can be achieved with anionic polymn. catalysts.  Promising metallocene catalyst promoted polymn. of VC are also described. (REVIEWS 03)

J Gao and A Penlidis:  Mathematical modeling and computer simulator/database for emulsion polymerizations. Progress in Polymer Science, Volume 27, Issue 3, April 2002, Pages 403-535.  (SD POLYMERIZATION 01)
Shuilin Gu, Jiang Chen, Linzao Wang, Weiping Gao, Liang Tang, Ruiliang Wu, Liming Zhang, Jianzhong Ping, Hong Tang, Long Shen, Hongbiao Shi:  Preparation process of PVC resin using a peroxide initiation system. (Shanghai Chloro-alkali Chemical Industry Co., Ltd., Peop. Rep. China).  Faming Zhuanli Shenqing Gongkai Shuomingshu  (2002),  6 pp.  Patent  written in Chinese.
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Abstract  A peroxide composite initiation system contg. bis(2-ethylhexyl)peroxy dicarbonate and cumyl peroxyneodecanoate or di(3,5,5-trimethylhexanoyl) peroxide at a mass ratio of 1:0.2-1 is used in the manufg. of PVC resin at a mass ratio of vinyl chloride monomer/the initiation system = 1:0.0005-0.0009.  Such a catalyst system can not only shorten the polymn. time, but also produce PVC resin with stable quality. (POLYMERIZATION 01)

SP Han, KJ Park, K Lee:  Crosslinked PVC polymerization: Study on process dependencies.  Journal of Applied Polymer Science,  83(9), 1947-1954, (February 28) 2004.

Abstract:  A systematic study of how different processes and crosslinking agents affect the crosslinked polymerization of poly(vinyl chloride) (PVC) to be used for plastisol application was carried out. Two processes, microsuspension (MS) and seeded polymerization (SP), and two crosslinking agents, diallyl phthalate (DAP) and 1,3-butanediol dimethacrylate (BDMA), were considered. Variations in degree of polymerization and gel content as functions of conversion, as well as the amount of crosslinking agent, was experimentally investigated for both processes and the results were precisely analyzed. We found that the microsuspension process is much better for crosslinked polymerization of PVC to be used for plastisol application; the seeded polymerization process was restricted by the transfer of crosslinking agents to the polymerization sites. Diallyl phthalate was proven to be a good crosslinking agent as generally known until now. Consequently, to perform crosslinked PVC polymerization in industry, the type of process should be taken into account and proper materials and steps should be set up. (WOS POLYMERIZATION 01)

C Kiparissides, DS Achilias, CE Frantzikinakis:  Effect of oxygen on the kinetics and particle size distribution in vinyl chloride emulsion polymerization.  Industrial & Engineering Chemistry Research; 41, No.13, 26th June 2002, p.3097-109.

Abstract:  A comprehensive mathematical model was developed to quantify the effect of the oxygen concentration on the polymerisation rate and particle size distribution(PSD) in an unseeded vinyl chloride batch emulsion polymerisation reactor. Particle formation was assumed to proceed by both homogeneous and micellar nucleation mechanisms. Dynamic species mass balances were derived to follow the evolution of the polymerisation rate and PSD in the batch reactor. It was shown that, at low initial oxygen concentrations, the polymerisation rate increased with the oxygen concentration. The average latex particle size, on the other hand, exhibited a U-shaped behaviour with respect to the initial oxygen concentration. The experimental observations on the polymerisation rate and the average particle size were explained by the combined role of oxygen as an inhibitor and a radical generator through the formation and subsequent decomposition of vinyl polyperoxides. The predictive capabilities of the model were demonstrated by the successful simulation of experimental data on monomer conversion and PSD obtained from an industrial pilot-plant batch PVC reactor operated with various initial oxygen and initiator concentrations. 38 refs. (PL POLYMERIZATION 03)

A Krallis, C Kotoulas, S Papadopoulos, C Kiparissides, J Bousquet and C Bonardi:  A comprehensive kinetic model for the free-radical polymerization of vinyl chloride in the presence of monofunctional and bifunctional initiators.  Ind. Eng. Chem. Res.,  43(20), 6382-6399, (September 29) 2004.

Abstract:  A comprehensive kinetic model is developed for the suspension free-radical polymerization of vinyl chloride (VC) initiated by a mixture of monofunctional and bifunctional initiators. The model predicts the monomer concentrations in the gas, aqueous, and polymer phases; the overall monomer conversion; the polymerization rate; the polymer chain structural characteristics (e.g., number- and weight-average molecular weights, short chain branching, and number of terminal double bonds); the reactor temperature and pressure; and the coolant flow rate and temperature in the reactor's jacket over the whole batch polymerization cycle. The capabilities of the model are demonstrated by a direct comparison of model predictions with experimental data on monomer conversion, number- and weight-average molecular weights, and reactor pressure. It is shown that high molecular weights and high polymerization rates can be obtained in the presence of a mixture of monofunctional and bifunctional initiators. Moreover, the use of bifunctional initiators results in a significant reduction of the polymerization time without impairing the final molecular weight properties of the polymer. To our knowledge, this is the first comprehensive kinetic modeling study on the combined use of monofunctional and bifunctional initiators on the free-radical suspension polymerization of VC. Taking into consideration the excellent agreement of the model predictions with the experimental measurements, the proposed model should find wide application in the design, optimization, and control of industrial poly(vinyl chloride) batch reactors. (WOS POLYMERIZATION 02)

F Lerner, S Nemet:  Modern aspects of suspension polymerization of PVC.  Electrochemical Industries (1952) Ltd.,  Israel.  PVC 99: From Strength to Strength, [PVC Brighton Conference], 21st, Brighton, United Kingdom, Apr. 20-22, 1999  (1999),  411-419.  Publisher: IOM Communications Ltd.,  London, UK.
Abstract  At the initial step of polymn. PVC mols. are grafted on the mols. of suspending agent forming PVC-PVA membrane.  The properties of this membrane depend on the type of suspending agents, on the polymn. temp., on the mixing efficiency and on other factors.  The morphol. of the growing PVC particles as well as properties of the obtained PVC resin depends in their turn on the membrane's characteristics.  A model developed relates to the connection between the polymn. conditions and the characteristics of the suspending agent on the one hand and on the PVC properties on the other hand was developed.  The model is based on the anal. of characteristics of PVC-PVA membrane and their effect on PVC properties. (POLYMERIZATION 02)

M Narkis, M Shach-Caplan, Y Haba:  PVC modification through polymerization of a monomer absorbed in porous suspension-type PVC particles.  Department of Chemical Engineering,  Technion - Israel Institute of Technology, Israel.  Advances in Plastics Technology, International Conference, 5th, Katowice, Poland, Nov. 4-6, 2003  (2003), P2/1-P2/14.  Publisher: Instytut Przetworstwa Tworzyw Sztucznych "Metalchem",  Gliwice, Poland.  Conference  written in English.
Abstract  In-situ polymn. is the polymn. of one monomer in the presence of another polymer.  It can be performed by reactions in the melt, in the solid phase, or in soln.  The current report describes two methods to obtain polyvinyl chloride (PVC) modification through polymn. of a monomer absorbed in com. porous suspension-type PVC particles.  The first approach includes absorption of a monomer within a porous suspension type PVC particle, followed by stabilizer free polymn./crosslinking in the solid state, at 80C in an aq. dispersion.  The monomer/crosslinker pairs selected are styrene/DVB (divinyl benzene), Me methacrylate/EGDMA (ethylene glycol dimethacrylate), Bu acrylate/EGDMA and ethylhexyl acrylate/EGDMA.  The influence of compn., process parameters and nature of the polymg./crosslinking constituents on the modified PVC particle structure was studied by microscopy methods, porosity measurements and dynamic mech. behavior (DMTA).  The level of mol. grafting between PVC and the modifying polymer was detd. by solvent extn. expts.  This work shows that the different monomers used represent distinct courses of monomer transport through the PVC particles.  The modified PVC particle's characteristics indicate that the polymn./crosslinking process occurs in both the PVC bulk, i.e. the walls constituting a particle and also within the PVC pores.  No indication of chem. intermol. interaction within the modified PVC particles was found.  In the second approach a soln. of monomer, initiator, and a crosslinking agent is absorbed in com. suspension type porous PVC particles, thus forming a dry blend.  This dry blend is subsequently reactively polymd. in a twin-screw extruder at an elevated temp. in the melt state.  The properties of the reactive extruded PVC/PMMA blends are compared to phys. blends at similar compns.  Owing to the high polymn. temp. (180C), short chain polymers are formed in the reactive polymn. process.   Reactive extruded PVC/PMMA blends are transparent, form single phase morphol., have a single Tg, and show mech. properties comparable with the neat PVC.  The resulting reactive extruded PVC/PMMA and PVC/PS blends have a sufficiently high level of thermal stability making them suitable for final extrusion shaping and injection molding operations.  (POLYMERIZATION 01)

Mingwang Pan, Liucheng Zhang, Linzhan Wan and Ruiqiang Guo:  Preparation and characterization of composite resin by vinyl chloride grafted onto poly(BA-EHA)/poly(MMA-St).  Polymer, Volume 44, Issue 23, November 2003, Pages 7121-7129.  (SD POLYMERIZATION 01)
Jos M. Pinto and Reinaldo Giudici:  Optimization of a cocktail of initiators for suspension polymerization of vinyl chloride in batch reactors.  Chemical Engineering Science, Volume 56, Issue 3, February 2001, Pages 1021-1028.  (SD POLYMERIZATION 01)
V Percec, AV Popov, E Ramirez-Castillo, O Weichold:  Living radical polymerization of vinyl chloride initiated with iodoform and catalyzed by nascent Cu0/tris(2-aminoethyl)amine or polyethyleneimine in water at 25°C proceeds by a new competing pathways mechanism.  Journal of polymer Science: Part A: Polymer Chemistry (2003), Volume 41,  3283-3299

Abstract:  The first example of living radical polymerization of vinyl chloride carried out in water at 25°C is reported.  This polymerization was initiated by iodoform and catalyzed by nascent Cu0 produced by the disproportionation of CuI in the presence of strongly CuII binding ligands such as tris(2-aminoethyl)amine or polyethyleneimine.  The resulting poly(vinyl chloride) was free of structural defects, had controlled molecular weight and narrow molecular weight distribution, contained two ~CHClI active chain ends, and had a higher syndiotacticity (62%) than obtained by conventional free-radical polymerization the same temperature (56%). This novel polymerization proceeds, most probably, by a combination of competitive pathways that involves activation by single electron transfer mediated by nascent Cu0 and degenerative chain transfer,.

Virgil Percec, Alberto Cappotto, Bogdan Barboiu:  Metal-catalyzed living radical graft copolymerization of butyl methacrylate and styrene initiated from the structural defects of narrow molecular weight distribution poly(vinyl chloride).  Roy & Diana Vagelos Laboratories, Department of Chemistry,  University of Pennsylvania,  Philadelphia,  PA,  USA.  Macromolecular Chemistry and Physics  (2002),  203(10/11),  1674-1683.  Journal written in English.
Abstract  Poly(vinyl chloride) (PVC) prepd. by the radical polymn. of vinyl chloride (VC) contains allyl chloride and tertiary chloride structural defects.  The graft copolymn. initiated from the structural defects of PVC should eliminate the structural defects of PVC and, therefore, should provide novel graft copolymers that will exhibit both new phys. properties and higher thermal stability than the parent PVC.  The preliminary graft copolymn. expts. reported previously from our lab. were performed with PVC with broad mol. wt. distribution and did not allow kinetic expts. to be performed.  Model compds. for the allyl chloride defects in PVC were used as initiators and gave almost quant. initiation in the case of styrene (0.99), while for methacrylates the max. initiator efficiency was only 0.40.  Based on these data, the successful grafting of PVC with Bu methacrylate (BMA) and the less successful grafting of PVC with styrene were difficult to be explained.  This publication reports the metal catalyzed living radical graft copolymn. expts. initiated from the structural defects of PVC with narrow mol. wt. distribution.  These expts. demonstrate that, contrary to the results obtained using model compds. as initiators, the structural defects of PVC provide an excellent initiation efficiency for the graft copolymn. of BMA and a less efficient initiation for the case of styrene.  Under suitable reaction conditions, the initiation efficiency from the structural defects of PVC for the graft copolymn. of BMA can be considered to be quant. (STABILISERS 01)

Rudolf Pfaendner, Alex Wegmann, Thomas Wannemacher, Dietrich Braun:  Process for chain stopping of PVC polymerization.  (Ciba Specialty Chemicals Holding Inc., Switz.).  PCT Int. Appl.  (2003)  29 pp.  WO  2003093330  A1  20031113  Patent  written in English.
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Abstract:  The present invention relates to a process and compn. for the chain stopping of vinyl chloride polymn. or copolymn. in the presence of a stable free nitroxyl radical and a phenolic antioxidant.  A further subject of the invention is the use of a stable free nitroxyl radical together with a phenolic antioxidant as a chain stopping mixt. for the vinyl chloride polymn. or copolymn.  A further aspect of the invention is the use of higher sterically hindered nitroxyl radicals alone as chain stopping agents for the vinyl chloride. (AUTHOR 06 BRAUN)

Rudolf Pfaendner, Thomas Wannemacher, Dietrich Braun:  Polymerization of vinyl chloride in the presence of a stable nitroxyl radical.  (Ciba Specialty Chemicals Holding Inc., Switz.).  PCT Int. Appl.  (2002),  32 pp.  WO  2002038632  A1  20020516  Patent  written in English
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Abstract:  Present invention pertains to a process for controlled free radical polymn. or copolymn. of vinyl chloride at 40-95, at a pressure 5-30 bar in the presence of a stable free nitroxyl radical.  Thus, 62.5 g vinyl chloride, 234 mg polyvinylalc., 30 mg citric acid, 0.1 mol% (based on vinyl chloride) Luperox (1,1-dimethyl-2-ethylhexaneperoxoat), and 0.05 mol% (based on vinyl chloride) di-tert-Bu nitroxide were agitated at 70-85 and 12-18 bar for 21 h to give a polymer with 57% yield, Mn 29,000, Mw 64,000, and PD 2.2. (AUTHOR 06 BRAUN)

Koji Saeki:  Development of PVC production technology.  Japan.  Kagaku Keizai  (2000),  47(13),  78-86.  Journal; General Review written in Japanese

Abstract:  A review with 14 references on the manufacturing  technology  of PVC by suspension polymerisation. (REVIEWS 05)

Yasuharu Saeki:  Development of PVC production technology.  Japan.  Kagaku Keizai  (2001),  48(2),  83-92.  Journal Review  written in Japanese

Abstract:  A review with 10 refs. on the productivity, reactors, cycle times, quality, and bulk polymn. (REVIEWS 04)

Y Saeki, T Emura:  Technical progresses for PVC production.  Former Shin Dai-Ichi Vinyl Corporation,  1-4-5, Tokyo,  Japan.  Progress in Polymer Science  (2002),  27(10),  2055-2131.  Journal Review written in English

Abstract:  This review covers recent development of PVC prodn. technologies of the suspension polymn. process, the bulk (mass) polymn. process, and the emulsion polymn. process with some historical background.  The development of process for the vinyl chloride monomer (VCM) prodn. is also explained briefly.  Since the suspension process is regarded to be the most important process with its 80% share of the world total prodn., this review follows mainly the technol. development of the suspension polymn. process.  Because of the importance of hygienic problems caused by VCM, the technol. development in the field of emission control is also covered. (REVIEWS 03)

LL Semenycheva, DF Grishin:  New methods for controlled chain growth in polymerization of vinyl chloride.  Research Institute of Chemistry,  Lobachevsky Nizhni Novgorod State University,  Nizhniy Novgorod,  Russia. Russian Journal of Applied Chemistry (Translation of Zhurnal Prikladnoi Khimii)  (2003),  76(6),  851-858.  General Review  written in English.

Abstract:  Published data concerning the ways to control the kinetic parameters of vinyl chloride polymn. and mol.-wt. characteristics of polyvinyl chloride through directed modification of the reactivity of the growing macroradical are considered. (REVIEWS 02)

M Shach-Caplan, M Narkis and MS Silverstein:  Modification of porous suspension-PVC particles by stabilizer-free aqueous dispersion polymerization of absorbed acrylate monomers.  Polymers for Advanced Technologies, 13(2), 151-161, February 2002.

Abstract:  The present study describes modification of porous PVC particles by polymerization of a monomer / crosslinker / peroxide solution absorbed within the PVC particles. The modifying crosslinked polymers include butyl acrylate (BA) crosslinked with ethylene glycol dimethacrylate (EGDMA) and ethylhexyl acrylate (EHA) crosslinked with EGDMA. The monomer solution is blended with the PVC particles by dry-blending. The monomer absorbed particles are then polymerized in a stabilizer-free aqueous dispersion-polymerization. The modified semi-IPN PVC particles have better stability than the neat PVC particles in packed columns for absorption of halo-organics from water, etc. The modified semi-IPN PVC particles are melt processable and thus have the potential of being interesting and useful modified rigid PVC materials. The modified PVC particles characterization includes polymerization yield, non-extractables and porosity measurements and also morphology and dynamic mechanical behavior (DMTA). PBA and PEHA polymerization has shown high yield levels. The high conversion of BA and EHA within the particle, is partly due to their low solubility in water. The levels of non-extractable fractions found are indicative of low chemical interaction between the polyacrylate/PVC phases in the particle. The modified PVC particle's porosity levels indicate that BA and EHA partly polymerize within the PVC particles' bulk and partly in the pores as crusts covering the PVC pore surfaces. This finding is supported by SEM observations of unetched and etched freeze fractured surfaces. Higher crosslinking levels of the polyacrylate modification promote compatibility with the PVC particles' bulk. DMTA measurements show two loss modulus peaks for the 0.5%EGDMA blends in the glass transition temperature region, suggesting imcompatibility. However, at 5%EGDMA a single transition is found exhibiting enhanced compatibility owing to the high degree of crosslinking, which prevents phase separation. (WOS POLYMERIZATION 01)

Tibor Szakcs, Bala Ivan and Jozsef Kupai:  Thermal stability of cationically allylated poly(vinyl chloride) and poly(vinyl chloride-co-2-chloropropene) copolymer.  Polymer Degradation and Stability, Volume 85, Issue 3, September 2004, Pages 1029-1033  (SD POLYMERIZATION 01)
Thomas Wannemacher, Dietrich Braun, Rudolf Pfaendner:  Novel copolymers via nitroxide mediated controlled free radical polymerization of vinyl chloride.  Deutsches Kunststoff-Institut,  Darmstadt,  Germany.  Macromolecular Symposia  (2003),  202(Reactive Modification and Stability of Multicomponent Polymeric Systems),  11-23.  Journal  written in English.
Abstract:  Controlled free radical polymn. (CFRP) of vinyl chloride (VCM) and copolymn. with several comonomers have been studied in aq. suspension.  Therefore di-tert-butylnitroxide and three novel nitroxyl radicals were used as mediating agents.  Copolymn. of VCM with styrene, partly combined with acrylonitrile, maleic acid anhydride and maleic acid imide as well as Me methacrylate, Bu methacrylate, Bu acrylate and butadiene demonstrated an efficient route for a novel vinyl chloride copolymer architecture.  (AUTHOR 06)

H Westmijze:  New initiator molecules to improve PVC reactor economics.  PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. Paper 34, p.341-5.

Abstract: The development of a new group of ketone peroxide derivatives as polymerisation initiators for PVC is reported. These derivatives include Trigonox 267, 1-(2-ethylhexanoylperoxy)-1,3-dimethylbutyl peroxypivalate, which is a rapid-acting initiator capable of considerably improving PVC output and quality and of coming very close to square heat profiles in PVC production. (PL POLYMERIZATION 03)

Jun-Ting Xu, Qi Wang, Fei Wu and Zhi-Qiang Fan:  Polymerization of vinyl chloride catalyzed by a titanium complex with an anionic oxygen tripod ligand.  European Polymer Journal, Volume 41, Issue 1, January 2005, Pages 115-120.  (SD POLYMERIZATION 01)

Abstract:  Poly(vinyl chloride) (PVC) was prepd. using a titanium complex with an anionic oxygen tripod ligand [CpCo{P(O)(OEt)2}3]- (LOEt-) as catalyst and Me aluminoxane (MAO) as cocatalyst.  The polymn. behavior was compared with that of pentamethyl cyclopentadienyl titanium trichloride (Me5CpTiCl3).  It is obsd. that LOEtTiCl3 can polymerize vinyl chloride with activity comparable to that of Me5CpTiCl3.  The PVC samples prepd. with LOEtTiCl3/MAO exhibit bimodal mol. wt. distribution and the fraction of high mol. wt. peak decreases with polymn. temp.  The microstructure and thermal decompn. of the PVC obtained were studied.  Five types of structural defect were detected by 1H-NMR.  Only satd. structural defects are found at low polymn. temp., but at high polymn. temp. unsatd. structural defects, possibly resulting from dehydrochlorination of the satd. structural defects, appear as well.  No head-to-head structural defect is obsd. 13C-NMR shows that the PVC prepd. by LOEtTiCl3 has an atactic stereostructure.  Compared with the PVC from radical polymn. and anionic polymn., the PVC samples prepd. with LOEtTiCl3 show improved thermal stability. (HEAT STABILIZERS 01)

Bao Yong-Zhong, Weng Zhi-Xue, Huang Zhi-Ming and Pan Zu-Ren:  Synthesis of chemically crosslinked poly(vinyl chloride) by vinyl chloride/divinyls suspension copolymerization.  European Polymer Journal, Volume 36, Issue 5, 1 May 2000, Pages 981-986.  (SD POLYMERIZATION 01)
Yuan-zhang Yu, Xiao Lu:  Production technology and the latest development of PVC in Western Europe.  Research Institute,  Qilu Petrochemical Co.,  Zibo, Shandong,  Peop. Rep. China.  Huaxue Gongye Yu Gongcheng (Tianjin, China)  (2002),  19(1),  137-140, C3.  Journal; General Review  written in Chinese.

Abstract:  A review on the high-temp. chlorination of ethylene, selection of polymn. aids, polymn. reactors, and drying technol. (REVIEWS 03)

10.
PROCESSING

Anon:  New impact modifier improves mechanical and physical properties of vinyl profiles.  UK.  Plastics Additives & Compounding  (2002),  4(9),  16-18.  Journal written in English.
Abstract  When developing or fine-tuning a PVC formulation for profile extrusion it is usual to pay close attention to the fusion characteristics, such as fusion time, fusion and equil. torque and temp. rise.  However, very often little or no attention is paid to the pseudoplastic behavior and viscoelastic properties of the formulation in the molten state.  Understanding and characterizing the melt flow in profile dies provides a useful insight into the performance of a formulation in terms of post-extrusion shrinkage, surface gloss and mech. properties.  Robin Madgwick and Bernard Cora of Rohm and Haas Plastics Additives describe how a new impact modifier, e.g., Paraloid KM-369, can act on the rheol. characteristics of the melt to improve the mech. and phys. properties of vinyl profiles. (PLASTICISERS 01)

Charles A Daniels:  Modification of poly(vinyl chloride).  The Geon Company,  Avon Lake,  OH,  USA. Plastics Engineering (New York)  (2000),  60(Polymer Modification),  351-430.  Journal Review written in English

Abstract:  A review with 159 references discusses modification of poly(vinyl chloride) with topics including compounding, copolymers, blends, grafts, plastisols, processing equipment, and chlorinated PVC. (REVIEWS 05)

M Fujiyama, M Kondou:  Effect of degree of polymerization on gelation and flow processability of poly(vinyl chloride).  Journal of Applied Polymer Science; 92, No.3, 5th May 2004, p.1915-1938

Abstract:  The effects of degree of polymerisation on the gelation and flow processability in the preparation of sheets by the roll milling of poly(vinyl chloride) were investigated using x-ray diffraction (crystallinity), DSC (degree of gelation), TGA (thermal degradation) and capillary rheometry (capillary flow properties).  The results are discussed in terms of viscosity, die swell and critical shear rate, and the effects of milling and extrusion temperatures. 36 refs. (PL POLYMERIZATION 03)

F Grajewski, H Stieglitz:  Extruding plasticised PVC film.  Kunststoffe Plast Europe; 93(10), 2003, p.61-3.

Abstract:  The cost-effective production of plasticised PVC film, previously produced only by the calendering process, using a specially-assembled coextrusion system is described. The production of films for medical applications is considered and the development of downstream units is discussed. It is shown that the coextrusion process results in considerably lower investment costs, lower production costs in overall terms (both operating and personnel costs) and a greater degree of flexibility in the  materials being processed. 1 ref. (See German version in Kunststoffe, ibid, p.169-72, for tables/ref.) (PL PLASTICIZER 05)

Richard W Johnson, Carlos A Cruz-Ramos, Jean M Brady;  Polymeric modifiers for vinyl extrusion. Plastic Additives Research and Applications,  Rohm and Haas Company,  Bristol,  PA,  USA. VINYLTEC 2000: Rigid PVC in the New Millennium: Innovations, Applications, Properties, Philadelphia, PA, United States, October 11-12, 2000.  91-95.  Publisher: Society of Plastics Engineers,  Brookfield, Conn. Conference; General Review  written in English.    
Abstract:  A brief review with 14 references is given on history, action, and some examples of more recent developments of polymeric impact modifiers and extrusion aids for PVC compounds. (REVIEWS 05)

Robert P Petrich, John T Lutz Jr:  Processing aids.  Rohm and Haas Company,  Philadelphia,  PA,  USA.  Plastics Engineering (New York, NY, United States)  (2001),  62(Polymer Modifiers and Additives),  439-469.  Journal; General Review  written in English.

Abstract:  A review with 36 refs. on processing aids for melt fabrication of PVC. (REVIEWS 04)

Alberto Rincon:   New developments in vinyl flat die extrusion.  Extrusion Dies Inc.,  Chippewa Falls,  WI,  USA.  VINYLTEC 2001, Pushing Profitability, Technical Conference of the Society of Plastics Engineers, Iselin, NJ, United States, Sept. 11-12, 2001  (2001),  80-96.  Publisher: Society of Plastics Engineers,  Brookfield, Conn.  Conference  written in English.

Abstract:  The degradable nature of vinyl makes its extrusion a challenging task.  Temp. control, residence time, and the streamlining of the flow channel are crit. variables to be examd. during the design process of extrusion equipment.  Recent developments in flat die extrusion and coextrusion technol. are presented together with their use in different segments of the vinyl extrusion industry. (PLASTICISERS 01)

C Stutzinger:  Flexible high-performance profile extrusion. Optimum weight and accurate size.  Entwicklung und Kundenberatung Bereich Verfahrenstechnik, Maschinenfabrik Weber, Kronach, Germany.  Plastverarbeiter  (2000), 51(8), 44-46.  Journal Review written in German.
Abstract:  A review without references is given on developments in machinery for extrusion of poly(vinyl chloride) for window profile prodn.  Design concepts for twin-screw extruders regarding gear, inlet, screw geometry, and co-extrusion are referred. (REVIEWS 05)

Gene Szamborski:  High output PVC extrusion benefits with acrylic impact modification.  Rohm and Haas Company,  USA.  Annual Technical Conference - Society of Plastics Engineers  (2002),  60th(Vol. 3),  3338-3342.  Journal written in English.

Abstract:  In developing new acrylic impact modifiers, emphasis is generally placed on making changes to the polymeric structure in order to improve impact efficiency in PVC.  However, the polymer's rheol. characteristics must be considered.  The typical acrylic polymeric additive, whether it be impact modifier or processing aid, contributes to the melt viscosity of the PVC formulation.  High viscosity produces pressure build-up which, in turn, raises melt temps. high enough to degrade the PVC.  To show that both high extrusion rates and improved impact efficiency can be attained with acrylic impact modified PVC formulations without excessive viscosity, pressure or temp. increases is the intent of this paper.  (MELT P01)

S Zajchowski, K Piszczek, J Tomaszewska:  Gelling of rigid pvc during processing.  Polimery; 46, No.4, 2001, p.232-43.

Abstract:  A review is presented of recent views on the gelling of PVC. The initial substance is characterised (PVC grains obtained by suspension or mass polymerisation) and the gelation of blends of unplasticised PVC is described. Current methods of investigating the properties of the material (plastographic tests, rheological studies, sorption methods, and differential scanning microcalorimetry) are characterised. 106 refs. Articles from this journal can be requested for translation by subscribers to the Rapra produced International Polymer Science and Technology. (PL POLYMERIZATION 03)

11.
PROCESSING:  FOAMS

Christopher J Howick:  Flexible PVC foams.  European Vinyls Corporation (UK) Ltd, The Heath,  Runcorn.  Editor(s): David Eaves.  Handbook of Polymer Foams  (2004),  155-172.  Publisher: Rapra Technology Ltd.,  Shrewsbury, UK.  Conference. General Review  written in English.

Abstract:  A review discusses the prodn. of flexible polyvinyl chloridefoams.  The majority of flexible PVC foams are produced via a plastisol route, i.e., the products are spread as a liq. dispersion of a speciality PVC resin in liq. plasticizer and gelled and fused in ovens.  (REVIEWS 01)

Manfred Kager:  New markets and technology trends in foamed PVC sheet.  Krauss-Maffei Kunststofftechnik GmbH, Munich, Germany.  VINYLTEC 2000: Rigid PVC in the New Millennium: Innovations, Applications, Properties, Philadelphia, PA, United States, Oct. 11-12, 2000.  23-46.  Publisher: Society of Plastics Engineers,  Brookfield, Conn.  Conference; General Review  written in English.

Abstract:  A review with 5 references is given on developments in technol. and world market of (foamed) PVC sheets.  The following topics are discussed: basic foaming technologies (free-foaming vs. structural foaming process, formulation and processing); new technol. for thick free-foamed and coextruded foamed sheets; properties, current markets, and applications of foamed PVC sheet; and new technol., market, and product trends. (REVIEWS 05)

John Patterson:  Vinyl foam technology: Trends/new developments.  Rohm & Haas Company,  Bristol,  PA, USA.  Annual Technical Conference - Society of Plastics Engineers  (2002),  60(V3),  3304-3308. Review written in English.
Abstract:  A review on the recent trends and technol. developments that have taken place in the vinyl foam technol.  The effect that these new trends and technol. have had on the three major vinyl foam markets is tackled.  Vinyl foam products are considered as a replacement for non-foamed PVC mainly on the basis of economics. (REVIEWS 03)

Michael E Reedy, Stan Dudek:  New polymeric foam technologies.  Reedy International Corporation,  Keyport,  NJ,  USA.  Blowing Agents and Foaming Processes, Two-Day Conference, 3rd, Frankfurt, Germany, Mar. 13-14, 2001  (2001),  P1/1-P1/5.  Publisher: Rapra Technology Ltd.,  Shrewsbury, UK.  Conference  written in English.
Abstract  New PVC formulations blended with endothermic foaming agents can simplify the PVC profile and sheet extrusion process, reduce costs and improve productivity.  A new series of SAFOAM PVC/SD products combines lubricants and co-stabilizers to optimize foam structure and produce low d. PVC FOAM with improved functionality and surface features.  The new SAFOAM PVC/SD products are ester-based and improve foam processing characteristics such as temp. of fusion and fusion speed.  This assists with the entrapment of gases generated by the foaming agents.  In addn., internal and external lubricants promote dispersion of the nucleators and improve melt elasticity.  This efficient system promotes a homogeneous melt and does not contain any paraffin waxes or calcium stearate that could cause plate-out or die-lines and minimizes the edge tearing found in wood-filled compds. (STABILISERS 01)

HG Schirmer, V Kumar:  Novel reduced density materials by solid-state extrusion: proof-of-concept experiments. Foams 2002.  Conference held at Houston, Texas, 22-23 October 2002.  Session II, p25-46.

Solid state refers to polymer foam in which bubble nucleation and growth occurs in the solid state, that is, near to the Tg of the polymer .... (SP RAPRA 109)

Peter Stein, Jonas Scherble:  Fireproof polymer foams containing ammonium sulfate and other flame retardants. (Roehm GmbH & Co. Kg, Germany).  Ger. Offen.  (2004),  4 pp.  Patent  written in German.
Patent Family Information

Patent No.
Kind
Date
Application No.
Date
DE
10260096
A1
20040701
DE
2002-10260096
20021219

WO
2004056920
A2
20040708
WO
2003-EP11538
20031018

Priority Application

DE
2002-10260096
A
20021219

Abstract

Flame resistance of polymer foams can be enhanced by adding solid, finely ground (NH4)2SO4 as inexpensive, nontoxic and environmentally friendly fireproofing agent (no examples).  (ENVIRONMENT 02)

Xiujun Su, Min Zou:  Development of new PVC freely foaming panel.  Weifang Shengjian Plastics-Rubber Co. Ltd.,  Weifang,  Peop. Rep. China.  Gongcheng Suliao Yingyong  (2003),  31(10),  39-41.  Journal  written in Chinese.
Abstract  The prescription design of the PVC freely foaming panel is introduced in the choice of raw materials, the properties of various aids and their functions as well as the contents of the components.  The design of the prodn.-process flow for the panel and several parameters (temp., speed) effecting on the panel quality in extrusion is also introduced.  Some common problems in the prodn. are analyzed and the corresponding soln. is put forward. (PLASTICISERS 01)

Noreen L Thomas:  Rigid PVC foam.  Institute of Polymer Technology and Materials Engineering,  University of Loughborough,  Loughborough,  UK.  Editor(s): David Eaves. Handbook of Polymer Foams  (2004),  123-153.  Publisher: Rapra Technology Ltd.,  Shrewsbury, UK  Conference; General Review written in English.
Abstract:  A review discusses the principal method for the prodn. of polyvinyl chloride (PVC) foam profile, sheet and pipe, i.e., extrusion.  It also discusses the foam formulation technol. and the properties of the PVC. (REVIEWS 01)

Noreen L Thomas:  Rigid PVC foam: formulating for sustainability.  Institute of Polymer Technology & Materials Engineering,  Loughborough University,  Leicestershire,  UK.  Blowing Agents and Foaming Processes 2004, Two-Day Conference, 6th, Hamburg, Germany, May 10-11, 2004  (2004),  Meeting Date 2004,  179-189.  Publisher: Rapra Technology Ltd.,  Shrewsbury, UK  CODEN: 69FQNL  Conference in English.

Abstract:  Rigid PVC foam has a well-established market in Western Europe of about 300 ktonnes.  The material is used in a diverse range of applications from windowsills and advertising boards to sewer pipes.  Many of the applications for PVC foam profile and sheet are for wood-replacement products because of its ease of fabrication and the advantages of a maintenance-free product.  Foam core pipe is taking a growing share of the non-pressure pipe market because of its cost effectiveness, higher stiffness for a given wt. and facility for the incorporation of recycled material.  In order to obtain a product with the min. wt. for the required stiffness, strength and impact performance, it is important to control the foam d., skin thickness, surface finish and cell size distribution.  This is achieved through the combined choice of processing equipment, processing conditions and the formulation.  Perhaps more so than for other thermoplastic structural foams, there is a complex formulation technol. involved in the prodn. of rigid PVC foam products.  Formulations contain a mixt. of processing aid, thermal stabilizers, lubricants, pigment and filler in addn. to the blowing agents required for foaming.  This paper will review how the different components of the formulation affect the resulting foam structure.  It will also discuss how formulations are changing to address sustainability issues. (REVIEWS 01)

12.
PRODUCTS

NEWS ITEM 1:  Alternatives to PVC: Medical materials.  Materials Today; 7, No.2, Feb.2004, p.19.

Abstract:  The problems involved in use of PVC materials for the manufacture of medical devices are briefly discussed and the development of materials that use alternative (non-oestrogenic) plasticisers or are fabricated from completely different biocompatible materials is considered. The improvement of the biocompatibility of PE by blending it with poly(2-methacryloyloxyethyl phosphorylcholine), providing an alternative to PVC for blood-contacting medical device applications, is described. This work is being carried out at Tokyo University and Tokyo Medical & Dental University. (PL PLASTICIZERS 05)

NEWS ITEM 2:  Modified PP products could wipe the floor free of PVC.  Plastics and Rubber Weekly; 10th May 2002, p.4

A modified metallocene PP might replace PVC in a range of applications, beginning with flooring, it is briefly reported. Forbo-Novilon, the Dutch manufacturer of both vinyl and linoleum flooring, is one of the partners in a project to commercialise the material and intends making products this year. Polymerisation of a mixture of acrylic monomer and syndiotactic PP has created new properties in the PP, such as high transparency and greater toughness and flexibility. (PL POLYMERIZATION 03)

NEWS ITEM 3:  New technology nylon 12s extend pipe and tube applications.  British Plastics and Rubber; May 2002, p.18-9.

Special grades of nylon have been developed by Ube Industries for automotive fuel tubing - already an application for PA12 - and also for gas pipe, where despite its higher price, it is said to be a cost-efficient alternative to PVC and polyolefins. The fuel tubing is intended to meet increasing demands for permeation reduction, resistance to higher operating temperatures, antistatic performance, low cost and low weight, better physical properties, and better chemical properties, particularly in respect of new fuel types. There are two Ecobesta coextruded nylon systems. Both are basically the same, but one has a conductive inner layer. The outer layer is nylon 12, which is secured by an adhesive to a tube of nanocomposite-modified copolyamide. A range of grades is available, with the most widely used being Ubesta 3035 UF. This is an ultra-high molecular weight material based not on lauryl lactam, as are most PA 12s, but on aminododecanoic acid, which enables Ube to use its continuous polymerisation process to achieve the high molecular weight. Details are given. (PL POLYMERIZATION 03)

Kazuhiro Hattori:  Vinyl chloride resin films for agriculture uses.  (New Japan Chemical Co., Ltd., Japan).  Jpn. Kokai Tokkyo Koho  (2002),  8 pp.  Patent written in Japanese.
Patent Family Information

Patent No.
Kind
Date
Application No.
Date
JP
2002363366
A2
20021218
JP
2001-176490
20010612

Priority Application

JP
2001-176490

20010612

Abstract  The films contain 100 parts vinyl chloride resins and 30-70 parts 1,2-cyclohexanddicarboxylic acid di(branched C9-alkyl) esters as plasticizers.  The plasticizers are used as substitutes for phthalic acid esters.  Thus, a film contained 100 parts PVC, 50 parts diisononyl 1,2-cyclohexanedicarboxylate, stabilizers, and additives. (PLASTICISERS 03)

Manabu Kanayama, Atsushi Konishi:  PVC sheets with less tackiness and decreased coefficient of friction for building material.  (Showa Denko K. K., Japan).  Jpn. Kokai Tokkyo Koho  (2004),  10 pp.  Patent written in Japanese. 

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
JP
2004019343
A2
20040122
JP
2002-178352
20020619

Priority Application

JP
2002-178352

20020619

Abstract

The sheets are derived from PVC 100, plasticizers 10-150, and chlorinated polyolefins 1-25 parts, where the chlorinated polyolefins exhibit Cl content 20-45%, crystal melting heat 100 J/g, and MFR 0.01-150 g/10 min.  A colorless transparent sheet was prepd. from PVC 100, di-2-ethylhexyl phthalate 50, chlorinated HDPE (Cl content 30%) 4 parts, showing good appearance and less tackiness and decreased coeff. of friction. (PLASTICISERS 03)

Koichi Tsuda, Takanari Oshima, Toshihiro Nishii:  Nontoxic vinyl chloride polymer compositions having good electrical insulation, thermal stability and discoloration prevention for electric cable covering.  (Sakai Chemical Industry Co., Ltd., Japan).  Jpn. Kokai Tokkyo Koho  (2004),  7 pp.  JP  2004224937  A2  20040812  Patent  written in Japanese.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
JP
2004224937
A2
20040812
JP
2003-15369
20030123

Priority Application

JP
2003-15369

20030123

Abstract:  The compn. comprises a vinyl chloride polymer, light-wt. calcium carbonate, a hydrotalcite compd., a org. acid zinc salt and an ,-diketone metal salt.  Thus, a compn. comprising poly(vinyl chloride) 100, diisononyl phthalate 50, light-wt. calcium carbonate 20, zinc acid zinc salt 0.5, hydrotalcite 1 and zinc dehydroacetate 0.1 parts was roll-kneaded and extruded to give a sheet showing elec. insulation 4 x 1013 -cm and good heat resistance and discoloration prevention.  (HEAT STABILIZER 01)
Nobuaki Wada, Yasuhiro Nakagawa:  Vinyl chloride polymer film with cold impact resistance for agriculture use and the polymer composition.  (C. I. Kasei Co., Ltd., Japan).  Jpn. Kokai Tokkyo Koho  (2003),  8 pp.  Patent  written in Japanese.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
JP
2003064233
A2
20030305
JP
2001-255650
20010827

Priority Application

JP
2001-255650

20010827

Abstract  The film, showing enhancement of brittle fracture resistance at low temp. without affecting transparency and weatherability, is made of the claimed compn. contg. 100 parts PVC, 1-10 parts ABS polymer involving 10-40% butadiene unit, and 30-60 parts of a plasticizer.  Thus, a compn. contg. 100 parts PVC, 50 parts di(2-ethylhexyl) phthalate, and 5 parts ABS (Kralastic K 2540A) was made into a film showing <60% brittle fracture in impact test at -18. (PLASTICISERS 03)

Nobuaki Wada, Akira Nishikata:  Poly(vinyl chloride)-based films containing terephthalate ester-type plasticizers for agriculture.  (C. I. Kasei Co. Ltd., Japan).  Jpn. Kokai Tokkyo Koho  (2002),  3 pp.  Patent  written in Japanese
Patent Family Information

Patent No.
Kind
Date
Application No.
Date
JP
2002234983
A2
20020823
JP
2001-31841
20010208

Priority Application

JP
2001-31841

20010208

Abstract

The antiblocking films, useful for greenhouses, etc., contain 100 parts PVC-based resins and 38-57 parts phthalate-type plasticizer mixts. comprising 30-100% terephthalate esters and 0-70% o-phthalate esters.  Thus, a PVC compn. contg. 49 phr di(2-ethylhexyl) terephthalate and 5 phr tricresyl phosphate as plasticizers was rolled to give a film showing blocking resistance (JIS K 6732) <80 g, 15% elongation at low temp. (cold resistance test JIS K 6732), and dicoloration prevention for 120 min in gear oven at 180. (PLASTICISERS 03)

13.
RECYCLING AND WASTE

Minoru Asanuma:  Recycling of waste plastics in ironmaking process.  Mater. Process. Res. Cent.,  NKK Corp.,  Fukuyama,  Japan.  Shigen to Sozai  (2000),  116(9),  737-744.  Journal Review written in Japanese

Abstract:  A review with 49 references.  The feed stock recycling of waste plastics such as a liquefaction, gasification and the use of blast furnace, coke oven, cement kiln have become important technol. to promote the recycling of household waste plastics.  To utilize polyvinyl chloride on these established process, the classification and dehydrochlorination of PVC is the most important.  This paper is a review of the use of waste plastics as a substitute reducing agent for coke and pulverized coal in blast furnaces. (REVIEWS 05)

A Azapagic, A Emsley, I Hamerton:  Polymers, the Environment and Sustainable Development.  Chichester, John Wiley & Sons Ltd., 2003, pp.viii, 219, ISBN 0471877409.

Abstract:  This book examines the environmental impact of polymer recycling, examining the advantages and disadvantages of recycling polymeric materials with a consideration of the economics and legislation of recycling polymers. Chapters are as follows:

Chapter 1 - The environment and sustainable development: an integrated strategy for polymers

Chapter 2 - Polymers in everyday use: principles, properties and environmental

Chapter 3 - Feeding the waste streams: sources of polymers in the environment

Chapter 4 - Managing the polymer waste: technologies for separation and recycling

Chapter 5 - Drives and barriers for polymer recycling: social, legal and economic factors

Chapter 6 - Design for the environment: the lifecycle approach

Chapter 7 - Environmental impacts of recycling

Chapter 8 - Future directions: towards sustainable technology.

Ralf Beck:  Recycling of PVC materials: First industrial plant in Ferrara.  Germany.  WLB, Wasser, Luft und Boden  (2002),  46(11-12),  54-55.  Journal Review  written in German.

Abstract:  A review on the PVC recycling process Vinyloop, based on selective solubilization, and its industrial realization. (REVIEWS 03)

Dietrich Braun:  Recycling of PVC.  Deutsches Kunststoff-Institut,  Darmstadt,  Germany.  Progress in Polymer Science  (2002),  27(10),  2171-2195.  Journal Review written in English.

Abstract:  A review.  Recycling of used PVC needs a careful characterization of PVC waste.  The anal. of the scrap, esp. with respect to the thermal stability and the mol. wt., is useful before reprocessing.  Addnl. stabilization of used PVC can be done by up to 10% fillers, e.g. chalk, which does not change the mech. properties.  A literature survey on the proposed concepts and methods for material and chem. recycling of PVC is given. (REVIEWS 03)

Rolf Buhl:  Progress in PVC feedstock recycling.  EVC Belgium SA/NV,  Zaventem,  Belg.  Polimery (Warsaw, Poland)  (2003),  48(4),  263-267.  General Review  written in English.

Abstract:  This review discusses PVC recycling projects under investigation and the results obtained so far, while development work continues.  The PVC industry is actively involved in the development of recycling solns. for contaminated mixed plastics waste streams with a high PVC content.  Potential technologies for achieving this goal are tested at present on a pilot scale. (REVIEWS 02)

Patrick Crucifix, Jean-Marie Yernaux:  Thinking in circles.  Solvay S.A.,  Brussels,  Belg.  Process Worldwide  (2002),  5(3),  48-49.  Journal written in English.
Abstract  A sustainable development does not only imply a pos. impact of industrial activities on the environment, but it also concerns the increase in std. of living of more human beings.  Plastics consumption is undoubtedly part of such progress.  Therefore Solvay started a project of recovering PVC from waste plastics.  Vinyloop is a new process that regenerates PVC compds. out of PVC composite residues.  (SUSUTAIN 01)

Jo P Dewulf, Herman R Van Langenhove:  Quantitative Assessment of Solid Waste Treatment Systems in the Industrial Ecology Perspective by Exergy Analysis.  Department of Organic Chemistry Faculty of Agricultural & Applied Biological Sciences,  Ghent University,  Ghent,  Belg.  Environmental Science and Technology  (2002),  36(5),  1130-1135.  Journal written in English.
Abstract  Solid waste treatment options (recycling, incineration, and landfilling; the two latter processes both with co-generation of heat and electricity) have been studied for cardboard, newspaper, polyethylene, poly(ethylene terephthalate), polypropylene, polystyrene, and poly(vinyl chloride) waste.  The conversion processes have been analyzed in terms of the second law of thermodn.  The anal. allows calcg. the exergy (useful energy) embodied in conversion products that can be obtained from the required inputs for the treatment processes.  Taking into account the waste materials and the resources to convert them, it proved that recycling is the most efficient option for polyethylene, with an efficiency of 62.5% vs. 43.6% for incineration and 0.9% for landfilling.  Next, waste treatment has been put into the broader perspective of industrial ecol.  Exergetic efficiencies of industrial metabolic options have been calcd.  Here, resources for manufg. and converting solid products have been considered.  Furthermore, selection of one type of conversion excludes the generation of other potential conversion products.  Therefore, it has to be taken into account that these latter products still have to be produced starting from virgin resources.  Recycling proved to be the most efficient strategy: the ratio  between exergy embodied in all delivered products on one hand, and all exergy withdrawn from the ecosphere or from waste materials on the other hand, is the highest.  For polyethylene,  proved to be 0.568, whereas  is 0.503 and 0.329 for incineration and landfilling, resp.  On the other hand, if R, the ratio between exergy of delivered products on one hand and exergy of virgin materials on the other hand, is calcd., the differences between the industrial metabolic options are larger.  Recycling polyethylene showed a ratio R of 0.936, whereas ratios of 0.772 and 0.531 were found for incineration and landfilling, resp.  It has been shown that the exergy concept allows a quant. comparison of different industrial metabolic options, contributing to a better assessment of sustainability of technol. with respect to resource management. (SUSTAIN 01)

Vicky Dunn:  Solving the PVC problem.  Chemistry & Industry (London, United Kingdom)  (2004),  (8),  18-19. General Review  written in English.

Abstract:  A review.  An outline is given on options for the disposal of waste polyvinyl chloride (PVC) as applied in European Union (EU).  As PVC disposal options landfill, incineration, and recycling are considered with the focus on incineration and recycling and their overall economic and environmental benefits.  Some tech. processes of chem. or feedstock recycling as well as the combination of incineration and recycling are considered.  These cover e.g. the dissolving of PVC waste and PVC repptn. as well as the conversion of high Cl content waste including PVC to pure HCl for PVC manuf. and raising heat and steam from the hydrocarbon component. (REVIEWS 01)

C Jaksland, E Rasmussen, T Rohde:  A new technology for treatment of PVC waste.  NKT Research Center,  Brondby,  Denmark.  Waste Management (Oxford)  (2000),  20(5/6),  463-467.  Journal written in English.

Abstract  This paper presents a new environmentally sustainable technol. for chem. recycling of PVC waste.  The new technol. transforms PVC waste into completely new chem. products/raw materials.  The process is based on a combined thermal and chem. degrdn. of PVC in a reactor.  In the reactor, the chlorine from the PVC reacts with Ca fillers, producing calcium chloride.  The metal stabilizers (lead, cadmium, zinc and/or barium) are converted to metal chlorides.  Exploiting the influence of pH, temp., liq. to solid ratio, and comminution on the metal soly., metals and calcium chloride are sequentially extd. from the reaction product.  This occurs in a downstream multi-stage extn.-filtration procedure.  The products from the process are: (1) calcium chloride, which satisfies the specifications as thaw-salt, (2) lead (metal) product, which may be further purified and re-used, (3) coke, and (4) org. condensate, which may be used as energy resources for the process.  This paper presents the basis of the technol. in terms of reaction and sepn. principles, selected process equipment, and process design.  The economy of the process, environmental issues, and product purities/applications are addressed. (SUSTAIN 01)

Akio Kobayashi:  Recent trend of vinyl chloride technology.  Kureha Chemical Industry Co., Ltd.,  Tokyo,  Japan.  Purasuchikkusu  (2002),  53(10),  64-70.  Journal Review written in Japanese

Abstract:  A review on new technol. of recycling of PVC. (REVIEWS 03)

Ewa Kowalska:  New developments in recycling of thermoplastics wastes.  Zespol Modyfikacji Fiz. Polimerow,  Inst. Chem. Przemyslowej im. Ignacego Moscickiego,  Warsaw,  Poland.  Przemysl Chemiczny  (2002),  81(3),  171-176.  General Review  written in Polish.

Abstract:  A review of author's own work discussing prepn. of novel polymeric compds. contg. recycled polymers as secondary raw materials, with emphasis on the utilization of recycled LDPE and PVC.  Tire scrap, thermally modified phosphogypsum, and bleached recycled paper can be used as fillers.  Properties of these types of composites are discussed along with possible uses of this compns. in manuf. of various goods and articles, such as boxes, buckets, pots, gas-permeable hoses, traffic signs, sound insulators, etc.  Selected properties were extensively investigated on various trial equipment specimens. (REVIEWS 03)

Xi Lu, Jinhui Li, Yunxuan Weng, Yongfeng Nie:  PVC wastes and their treatment.  Department of Environmental Science and Engineering,  Tsinghua University,  Beijing,  Peop. Rep. China.  Huanjing Wuran Zhili Jishu Yu Shebei  (2002),  3(9),  46-51.  Journal Review written in Chinese.

Abstract:  A review is given on the advantage and disadvantage of current technologies for PVC wastes treatment and disposal, the countermeasure and perspective of PVC wastes treatment and disposal. (REVIEWS 03)

T Makino:  Poly(vinyl chloride) and environmental issues.  Mitsubishi Chemical MKV Co. Ltd.,  Tokyo,  Japan.  Polymer Recycling  (2000),  Volume Date 1999-2000,  5(4),  223-234.  Journal written in English.
Abstract  The recycling and disposal of PVC is examd. from an environmental standpoint.  Its advantages in terms of properties, performance and range of applications are discussed.  However, its disadvantages in terms of environmental impacts reduce the feasibility of its substitution for more environmentally friendly materials.  The incineration of PVC and prodn. of dioxins is discussed. (ENVIRONMENT 01)

Doris Menke, Hiltrud Fiedler, Heiner Zwahr:  Don't ban PVC: incinerate and recycle it instead !  MVR Mullverwertung Rugenberger Damm GmbH & Co. KG, Hamburg, Germany  Waste management & research : journal of the International Solid Wastes and Public Cleansing Association, ISWA  (2003 Apr),  21(2),  172-7.  Journal article written in English.

Abstract  Plastics are making a growing contribution to sustainable development.  For example, over an expected lifetime of 50 years, the use of window frames and insulating materials made of plastic in buildings save many times the energy required to manufacture them.  Plastics for packaging purposes provide protection against damage and dirt contamination, thereby saving considerable amounts of material and energy.  Choosing appropriate disposal strategies for plastic waste also helps to protect the environment (Mark 2000). (SUSTAIN 01)

Ivo Mersiowsky:  Long-term fate of PVC products and their additives in landfills.  Integrated Management,  TUHH Technologie GmbH,  Hamburg,  Germany.  Progress in Polymer Science  (2002),  27(10),  2227-2277.  General Review  written in English.
Abstract   A review.  The development of sustainable products requires not only the consideration of prodn. processes.  Rather, strategies and concepts for the end-of-life management of post-consumer products play an important role for their legal compliance, public acceptance and com. competitiveness as well.  With respect to the waste management options for polyvinyl chloride (PVC) products, the currently prevalent disposal in landfills was among the subjects of debate about environmental issues.  A material and substance flow anal. was conducted to est. the quant. relevance of PVC products and their constituents in municipal solid waste.  Landfill simulation assays demonstrated the long-term behavior of PVC products and the fate of additives under landfill conditions.  The methods of an integrated assessment and possible approaches towards life cycle management are discussed.  (SUSTAIN 01)

Ivo Mersiowsky:  Fate of PVC polymer, plasticizers, and stabilizers in landfilled waste.  TUHH Technologie GmbH (TuTech) Integrated Management,  Hamburg,  Germany.  Journal of Vinyl & Additive Technology  (2002),  8(1),  36-44.  Journal  written in English.
Abstract  End-of-life PVC products are predominantly disposed of with construction waste or with municipal solid waste in sanitary landfills.  This waste management option is currently subject to debate because of environmental issues.  A material and substance flow anal. was conducted to est. the quant. relevance of PVC products and their constituents in municipal solid waste.  Landfill simulation assays demonstrated the long-term behavior of PVC products and the fate of additives under landfill conditions.  The PVC polymer was found to be stable.  A loss of plasticizers may occur in case of insufficient compatibility with the PVC compd. coupled with microbial consumption at the PVC product surface.  Losses of stabilizers are generally restricted to transient leaching from the product surface.  Plasticized products show a somewhat stronger inclination to release their stabilizers.  The findings indicated that addnl. measures specifically directed at post-consumer PVC waste in landfills are not necessary. (ENVIRONMENT 01)

Milan Nachtigal:  Recycling of plastics - is PVC an exception? (4).  SPOLANA as,  Neratovice,  Czech Rep.  CHEMagazin  (2002),  12(2),  18-19.  Journal Review  written in Czech

Abstract:  A review discussing chem. decompn. of waste PVC and environmental aspects of PVC recycling concluding the series of review articles on PVC recycling.  An argument is presented that PVC is a well recyclable material and there is no need to exclude PVC from manuf. in the Czech Republic or ban on importing PVC-based packaging materials or other products into the Czech Republic. (REVIEWS 03)

Milan Nachtigal:  Recycling of plastics - is PVC an exception? Part 3.  Spolana as,  Neratovice,  Czech Rep.  CHEMagazin  (2002),  12(1),  11-12.  Journal Review  written in Czech.

Abstract:  A review (to be continued) discussing technol. aspects of recycling of PVC windows, floor materials, and roof materials.  Manuf. of new products from recycled PVC, as well as chem. recycling of PVC that incorporates chem. degrdn. and transformation of PVC is discussed. (REVIEWS 03)

Milan Nachtigal:  Recycling of plastics - is PVC an exception? Part 2 ??
Milan Nachtigal:  Recycling of plastics - is PVC an Exception? Part 1.  SPOLANA as,  Neratovice,  Slovakia. CHEMagazin  (2001),  11(4),  14.  Journal Review written in Czech.
Abstract:  A review (to be continued) recycling PVC in mixts. with other polymeric wastes. (REVIEWS 04)

Yu-xiang Ou, Zhi-guo Liu:  New technology for recycling waste PVC.  College of Material Science and Engineering,  Beijing Institute of Technology,  Beijing,  Peop. Rep. China.  Jiangsu Huagong  (2003),  31(6),  17-20.  Journal  written in Chinese.

Abstract:  A no. of technologies for waste PVC recycling were reviewed, including solvent process, mech. process, chem. process and incineration with HCl and energy recovery.  Among them both of the solvent technologies were developed in Europe quite recently.  The price of the recovered PVC by solvent process was significantly lower than that of the original PVC.  (REVIEWS 02)

II Potapov:  Latest achievements in polyvinyl chloride waste recycling.  Vseross. Inst. Nauchnoi Tekh. Inf.,  Russia. Khimicheskaya Tekhnologiya (Moscow, Russian Federation)  (2001),  (10),  23-29. Journal Review written in Russian.
Abstract:  A review of patent and periodical scientific and tech. literature on novel achievements in uses of PVC, its effect on human health and environment, and recycling of PVC. (REVIEWS 04)

Shinsuke Sasaki:  Trends in recycling technology of vinyl chloride resin.  Taiyo Enbi K. K.,  Japan. Kogyo Zairyo  (2001),  49(4),  26-31.  Journal Review written in Japanese.
Abstract:  A review with no refs. covers material recycle, feedstock recycle, and thermal recycle of PVC. (REVIEWS 04)

Ren-De Sun, Hiroshi Irie, Takashi Nishikawa, Akira Nakajima, Toshiya Watanabe, Kazuhito Hashimoto:  Suppressing effect of CaCO3 on the dioxins emission from poly(vinyl chloride) (PVC) incineration. Kanagawa Academy of Science and Technology (KAST),  Takatsu-ku, Kawasaki, Kanagawa,  Japan.  Polymer Degradation and Stability  (2002),  Volume Date 2003,  79(2),  253-256.  Journal written in English.
Abstract  The effect of CaCO3 addn. on the emission of dioxins from PVC incineration was studied.  Incorporation of CaCO3 greatly reduced the generation of polychlorinated dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs) in the exhaust gas.  Although the amt. of PCDDs and PCDFs trapped in the ash increased, the total amt. (the sum in the gas and ash) decreased significantly after CaCO3 addn.  The possible mechanism for the suppressing effect of CaCO3 additive is discussed.  The PCDDs and PCDFs trapped in the ash would not become environmental issues because they are expected to be decompd. by the TiO2 photocatalyst, which was simultaneously incorporated in the PVC with CaCO3. (ENVIRONMENT 01)

Yukitoshi Takeshita, Kiyoshi Kato, Kazue Takahashi, Yoshiyuki Sato; Shiro Nishi:  Basic study on treatment of waste polyvinyl chloride plastics by hydrothermal decomposition in subcritical and supercritical regions.  NTT Environmental Management and Provisioning Project,  Musashino-shi, Tokyo,  Japan.  Journal of Supercritical Fluids  (2004),  31(2),  185-193.  Journal  written in English.

Abstract  We are developing a process for treating waste plastics in an environmentally friendly way.  The increased awareness of possible problems caused by waste PVC plastics is leading to a need to develop a reliable technique for treating them in a safe and environmentally friendly way, i.e., in a way that does not lead to the release of chlorinated org. compds.  We focused on using water vapor at sublimation pressure and subcrit. and supercrit. water as solvents for treatment.  We found that the chlorine in PVC dissolved in water as hydrochloric acid, and no harmful chlorinated org. compds. were obsd. in the liq. and gas fractions after treatment at 300°C.  Between 250 and 350°C, this technique produced polyene as a residual solid, and low-mol. wt. arom. and aliph. compds. in the liq. and gas fractions.  Further decompn. at over 350°C in supercrit. water produced acetone, phenol, benzene, benzene derivs., and aliph. alkane and alkene in the liq. and gas fractions.  The combustion enthalpy of the residual solid was 9270 kcal/kg, which is in the same range as the values for coal and coke, so it has good potential as a fuel ingredient.  This technique is promising for establishing a non-toxic and almost perfectly closed system for the treatment of waste PVC in a sustainable society. (SUSTAIN 02)

Akifumi Ueno: Chlorine gas recovery technology from PVC wastes.  Shizuoka University,  Japan.  Kogyo Zairyo  (2000),  48(3),  29-33.  Journal Review written in Japanese

Abstract:  A review, with 16 refs., dechlorination methods for PVC recycling, including treatment of HCl, Cl2 recovery from HCl, and Carrier Catalyst Process (CCS) method for Cl2 recovery. (REVIEWS 05)

Nazdaneh Yarahmadi, Ignacy Jakubowicz, Lars Martinsson:  PVC floorings as post-consumer products for mechanical recycling and energy recovery.  SP Swedish National Testing and Research Institute,  Boras,  Swed.  Polymer Degradation and Stability  (2003),  79(3),  439-448.  Journal written in English.
Abstract  Old PVC flooring materials obtained from three apartment blocks built in 1964, 1971, and 1974, resp., were examd. in parallel with newly manufd. PVC floorings.  The focus of this study was to investigate how the important properties of PVC floorings change during their service life owing to aging processes, and how these can influence their suitability as post-consumer products for recycling methods such as mech. recycling and energy recovery.  One important objective was to obtain general information regarding the degrdn. processes in PVC floorings that could influence these recycling methods.  This study has shown that PVC floorings as plastic waste can be mech. recycled in the form in which they were recovered without upgrading, and without the addn. of new plasticizer.  It is also shown that the high alky. of moist concrete can lead to the decompn. of the plasticizer when PVC flooring is glued onto it.  However, the degree of decompn. of plasticizer is very small relative to the mass loss by evapn., and consequently should not cause any problems for mech. recycling.  Nevertheless, decompn. products such as butanol and octanol can cause indoor environmental problems sometimes designated as sick building syndrome.  For this reason, gluing directly onto fresh concrete should be avoided.  Gluing also makes mech. recycling less favorable owing to troublesome dismantling, and the high degree of contamination from the glue.  The heat content in PVC floorings is dependent on the proportions of PVC and plasticizer used.  Consequently, changes in the heat content caused by long-term use of PVC floorings should be insignificant. (PLASTICISERS 01)

Jean-Marie Yernaux, Reinhard Saffert:  A second life for PVC. Additives alter properties.  Kunststoff-Recycling im Forschungszentrum Solvay S. A. Brussel,  Brussels,  Belg.  Plastverarbeiter  (2002),  53(7),  36, 38.  Journal Review  written in German.

Abstract:  A review on principle and tech. realization of vinyloop process for PVC recycling. (REVIEWS 03)

Shi-yun Zhong:  Recent progress in study of recycling and environmental effect of poly(vinyl chloride).  State Key Laboratory of Concrete Materials Research,  Tongji Uni.,  Shanghai,  Peop. Rep. China.  Zhongguo Suliao  (2002), 16(6),  62-67.  Journal Review  written in Chinese.
Abstract:  A review on development of recycling of poly(vinyl chloride) (PVC) and study of influence of PVC on the environment.  Future applications of PVC were discussed.  The problems related with the application of PVC must be well estd. and PVC which has long life cycle should be used for the future applications.  Design of new products should take the recycling into account, and the scale-up of the recycling process should be accelerated. (REVIEWS 03)

14.
RESINS AND COMPOUNDS

VA Fomin, VV Guzeev:  Biodegradable polymers: status and prospects.  FGUP "NII Polimerov",  Dzerzhinsk,  Russia. Plasticheskie Massy  (2001),  (2),  42-48.  Journal Review  written in Russian.

Abstract:  A review with 200 references covers current and prospective prodn. of biodegradable polyesters, biodegradable polymers based on such natural polymers as starch, cellulose, chitosan, as well as additives for and chem. modification of such nondegradable polymers as polyolefins, PVC, polystyrene. (REVIEWS 04)

Abhimanyu O Patil, Donald N Schulz, Manika Varma-Nair, David J Lohse, Christine A Costello, Richard H Schlosberg, Michael G Matturro Novel polyvinyl chloride resins.  (USA).  U.S. Pat. Appl. Publ.  (2003),  10 pp. Patent  written in English.

Patent Family Information

Patent No.
Kind
Date
Application No.
Date
US
2003181593
A1
20030925
US
2003-420420
20030422

US
2002042475
A1
20020411
US
2001-882414
20010615

Priority Application

US
2000-618186
B2
20000718

US
2001-882414
A2
20010615

Abstract

The invention PVC resin compn. comprising poly(vinyl chloride) and a liq. plasticizer selected from the group consisting of: (i) a non-linear, paraffin-sol. olefin-CO copolymer; (ii) a non-linear olefin-CO copolymer derived from non-pure feeds; (iii) an olefin-CO-X terpolymer derived from non-pure feeds; and (iv) a non-linear olefin-CO-X terpolymer.  A method of prepg. the resins is also described. (PLASTICISERS 03)

Ashok C Shah, David J Poledna:  Review of PVC dispersion and blending resin products.  PolyOne Center,  PolyOne Corporation,  Avon Lake,  OH,  USA.  Journal of Vinyl & Additive Technology  (2003),  9(3),  146-154.  General Review  written in English.

Abstract:  A review on dispersion and blending (extender) PVC resins which are truly specialty resins and represent no more than 5% of the total PVC sales.  This paper examines the manufg. processes, markets, plastisol/organosol compounding, applications, and tech. challenges for the dispersion and blending resin industry.  It also discusses some guidelines to help the formulator select the most cost-effective resin package. (REVIEWS 02)

Ashok C Shah, David J Poledna:  Review of specialty PVC resins.  PolyOne Center,  PolyOne Corporation,  Avon Lake,  OH,  USA.  Journal of Vinyl & Additive Technology  (2002),  8(3),  214-221.  Journal Review  written in English.

Abstract:  A review on the prodn. and applications of specialty PVC resins. (REVIEWS 03)

Ashok C Shah, David J Poledna:  Specialty PVC resins.  PolyOne Corporation,  Cleveland,  OH,  USA.  VINYLTEC 2001, Pushing Profitability, Technical Conference of the Society of Plastics Engineers, Iselin, NJ, United States, Sept. 11-12, 2001. 11-27.  Publisher: Society of Plastics Engineers,  Brookfield, Conn.  Conference; Review written in English.
Abstract:  A review defining specialty PVC resins and discussing their use and availability.  Specialty poly(vinyl chloride) (PVC) resins include dispersion and blending resins, powder process resins, specialty suspension resins, and copolymer resins.  Dispersion and blending or extender PVC resins differ not only in their manufg. process, but also in their use and fabrication applications.  Blending resins are used together with dispersion resins to control plastisol rheol. and to modify other plastisol end product performance such as surface aesthetics, matte or textured finish and hand.  Application of dispersion and blending resins are flooring, carpet-backing, coatings and decals, automotive, fabrics, diping, and molding.  The use of powder coating of substrates, either thermoset or thermoplastic, are focused more narrowly to dishwasher racks, lobster and crab traps, fencing, closet shelving, and guards for items such as air conditioners.  Some advantages of powder coatings include excellent durability, good weathering, high impact, and extended shelf life.  Specialty suspension resins include ultra high mol. wt., ultra-high absorptive, dulling or de-glossing, and specialty emulsion resins.  Conventional VC-VAC, soln. copolymers, and elastomeric resins are the types of specialty PVC resins under copolymer resins. (REVIEWS 04)

15.
SUSTAINABILITY

Anon:  Vinyls sector meets 2003 sustainability targets.  PEplus; No.58, 7th May 2004, p.7.

Abstract:  Huge success for the PVC sector in the face of doubt when the 2003 recycling targets for window frames, profiles, pipes and roofing membranes were first signed up to in March 2000. Now comes news that the targets have been met, demonstrating how the industry is on track to meet all its interim targets in 2005 for the voluntary commitment, the European VPC industry's 10-year plan to deliver sustainability throughout the PVC lifecycle. Vinyl 2010 is a Brussels-based international non-profit association that brings together the entire European PVC industry - PVC resin producers, stabilisers, plasticisers and plastic converters - to implement the voluntary commitment they signed in March 2000. (PL SUSTAIN 01)

Anon:  HYDRO POLYMERS: searching for a more sustainable PVC.  ENDS Report; No.344, Sept.2003, p.25-28.

Abstract:  Over the last five years, the European PVC industry has been forced to reassess the environmental impact of its products in the face of continuing pressure from environmental groups, governments and end users. Hydro Polymers, one of two PVC manufacturers in the UK, is forging ahead of its competitors through a partnership with sustainability consultancy The Natural Step. The company is launching a new brand of products made from recycled PVC, is working to reduce its carbon dioxide emissions and is aiming to reduce its use of lead stabilisers well ahead of the timetable set by the European PVC industry. (PL SUSTAIN 01)

J-P De Greve:  The PVC industry voluntary approach. A ......... STORY.  Institute of Materials.  PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. p.30-50.

Abstract:  An overview is presented on the Voluntary Commitment of the PVC Industry to sustainable development. The key partners involved in this Voluntary Commitment are the European Plastic Converters' Association, European Association of Plasticisers' Producers, European Association of Stabilisers' Producers and European Association of Vinyl Producers, all of whom have created Vinyl 2010 to manage and implement the Voluntary Commitment. Information is provided on the Voluntary Commitment and the Vinyl 2010 process in practice in the form of slides. (PL SUSTAIN 01)

M Everard:  Living in a material world.  IEM - Industrial Environmental Management; 13, No.8, Jan.2003, p.12-3.

Abstract:  The progress being made by the PVC industry to meet key sustainability challenges identified by an international sustainable development charity, The Natural Step, is described and the approach advocated by this charity to achieve sustainable development through a transition from a waste management policy to a cyclic, resource recovery economy is put forward. (PL SUSTAIN 01)

JM Guerin:  The challenges ahead.  Institute of Materials.  PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. p.147-50.

Abstract:  The market challenges and opportunities facing the PVC window industry are considered in the areas of product development, new marketing areas, environmental concerns and the generation of a sustainable industry structure. (PL SUSTAIN 01)

Jason Leadbitter:  PVC and sustainability.  Hydro Polymers Ltd., Newton Aycliffe,  Durham,  UK.  Progress in Polymer Science  (2002),  27(10),  2197-2226.  Journal Review written in English.

Abstract:  A review.  PVC was under intense and hostile attack for a no. of years, primarily because of its assocn. with chlorine chem.  It was argued by some that because of this assocn. it is inherently unsustainable, although much of this argument was emotionally driven rather than based upon scientific scrutiny.  Yet the presence of chlorine imparts a range of unique tech. features in PVC that set it apart from many other polymers.  A no. of these features are well known and documented, and perhaps this uniqueness makes it a fascinating polymer to study in terms of its potential for sustainability.  It is durable in use and difficult to break down.  This persistence has made it a target by some campaigners, yet this could arguably be one of its greatest strengths from a sustainability perspective.  The following report assesses-on a scientific basis-what sustainability means to the PVC industry and the necessary steps that would be needed to deliver a truly sustainable polymer.  The evaluation model presented is based on The Natural Step (TNS) framework.  The TNS framework is a robust and science-based set of tools that define sustainability in unambiguous and workable terms and helps organizations engage with the practicalities of sustainable development.  In particular, the review includes a case history of a sustainable development process leading up to this evaluation involving a no. of leading UK retailers. (REVIEWS 03)

Jason Leadbitter:  PVC - a sustainable future in medical device applications.  Hydro Polymers Ltd.,  Newton Ayecliffe, Durham,  UK.  Editor(s): HR Skov.  Medical Plastics 2001, Collected Papers of the Conference and Seminar, 15th, Copenhagen, Denmark, Sept. 17-20, 2001  (2001), 69-80.  Publisher: Hexagon Holding ApS,  Copenhagen, Denmark.  Conference; General Review; Computer Disk written in English

Abstract:  A review and discussion.  This paper addresses the importance of Sustainable Development for the PVC Industry in relation to medical device applications.  This is done by an initial review of triple bottom line reporting of today's position and a by a novel evaluation of what it would take to make PVC truly sustainable.  This aspect of the report reviews a pioneering process called the Natural Step, developed in Sweden by Karl Henrik Robert which uses a strict set of 4 key principles.  The model presented in this case is the use of PVC in medical device applications compared to these criteria, with a review of current practices and future activities.  There is particular emphasis on the challenges that the industry will need to address to maintain its position as the most widely used polymer in pre-sterilized single use medical device applications. (REVIEWS 04)

TJ O'Neill:  Life cycle assessment and environmental impact of polymeric products.  Rapra Review Report No.156, Vol. 13, No. 12, 2003, pp.134.

Abstract:  The use of life cycle assessment techniques to determine the environmental impact of polymeric products is discussed. The EU integrated product policy, and the sustainability principle is examined. Life cycle analysis, environmental impacts, and eco-profiling of plastics are considered, and the use of an eco-profile for PVC in particular, is discussed. LCA models such as the Boustead Model and Streamlined Product LCA are described. The concept of Design for the Environment is discussed, with reference to DfE databases and tools. 464 refs. (PL SUSTAIN 01)

MS Reisch:  Gunning for vinyl.  Chemical and Engineering News; 80, No.47, 25th Nov.2002, p.11-2

Abstract:  At the second World Vinyl Forum, PVC defenders promoted the material as a sustainable substance for the modern world. They also touted as a virtue the environmental persistence that opponents view as the plastic's major fault. PVC's persistence in the environment is the very thing that makes it valuable for water and sewer pipe use, it was claimed. Most delegates to the forum acknowledged the difficulty of closing the loop and economically recycling PVC. The phase-out of cadmium and lead stabilisers was  discussed. A consortium of vinyl producers committed 6m US dollars in 1998 to fund polymer advances at Edison Polymer Innovation, a research alliance of Ohio universities and industry. The money funds projects that could lead to the metallocene polymerisation of vinyl chloride and has already led to the development of new compatibilisers for PVC blends. (PL SUSTAIN 01)

Jeanette Schwarz, Beth Beloff, Earl Beaver:  Use sustainability metrics to guide decision-making.  BRIDGES to sustainability,  Houston,  USA.  Chemical Engineering Progress  (2002),  98(7),  58-63.  Journal  written in English.
Abstract  Sustainability metrics are designed to consolidate key measures of environmental, economic, and social performance.  To incorporate this sustainability goal into management decision making, metrics that relate environmental and economic performance for prodn. processes need to be developed.  These metrics support decision-making by providing a mechanism for benchmarking performance, tracking progress over time, evaluating products and processes, and developing strategies for improvement.  (SUSTAIN 01)

E-J Spindler:  Combined assessment of ecological and economical properties a step towards measuring sustainability.  Institute of Materials.  PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. p.353-60.

Abstract:  The development of a quantitative method, called the Vinnolit Optimisation Method, which combines the most important criteria of ecological and economic development and utilises the economic cost difference between lower and higher cost products to either optimise the lower cost product or to finance a second product therefrom and form improved product systems in both instances. A comparison is made of the ecological impact of such an improved product system with the higher cost product by means of eco-balance methods and examples of optimised product systems (PVC pipes and windows), which are much better ecologically and cheaper than alternative systems, are presented. 6 refs. (PL SUSTAIN01)

Ernst-Josef Spindler:  Sustainable development: how to weigh both economical and ecological cost? A new strategy for a combined optimization.  Vinnolit GmbH and Co. KG,  Burghausen,  Germany.  Journal of Vinyl & Additive Technology  (2001),  7(2),  84-89.  Journal  written in English.
Abstract  Sustainable development attempts a combined optimization of ecol., economic, and social development.  One task, then, is to measure progress in these terms, i.e., to weigh, e.g. economic against ecol. advantages.  We have developed and tested a method that combines at least the most essential criteria of ecol. and economic development, i.e., the ecol. cost derived from ecobalance studies and the economic cost derived from life-cycle cost calcns.  The method consists of improving lower-cost products as long as they are cheaper than their alternatives.  These improved products, which cost the same or less, are then compared in an ecobalance study with the alternatives.  In many cases, these improved products show by far the best ecol. results and cost no more than the alternatives.  They thus have the highest optimization potential both from an economic and ecol. point of view.  A strategy that strives towards sustainable development optimizes rare economic and ecol. resources in an ecoefficient way.  One formulation of such a strategy is to use lower-cost products and improve them by using all or part of the price difference relative to their alternatives; these optimized products are very often much better when comparing ecobalance results, and not more expensive than their alternatives.  This is shown to be the case for poly(vinyl chloride) windows compared both to wood and aluminum windows.  An alternate method, the monetarizing of ecol. impacts, is briefly discussed. (SUSTAIN 02)

D Summerbell:  Sustainable development - how to implement a business strategy.  Institute of Materials.  PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. p.17-29.

Abstract:  The implementation of a business strategy of sustainable development using The Natural Step methodology pioneered by Karl Henrik Robert is described. The sustainability assessment was performed on PVC and involved the issuing of five key challenges, namely carbon neutrality, closed loop recycling, elimination of persistent organic pollutants, use of sustainable additives and the raising of awareness of sustainable development. (PL SUSTAIN 01)

D Thompson:  Importance of competitiveness to business and product  sustainability.  Institute of Materials. PVC 2002: Towards a Sustainable Future. Proceedings of a conference held Brighton, 23rd-25th April 2002; London, IOM Communications Ltd., 2002. p.3-16.

Abstract:  Some of the important factors relating to economic sustainability and, in particular, the competitiveness of individual PVC companies and products made from polyvinyl chloride are discussed. The structure of the global PVC market is examined and the relationship between PVC consumption and gross domestic product is explained. The cost/performance advantage of PVC compared with competing materials is covered and the ways in which the economic advantage of PVC products could be utilised to improve the environmental sustainability of material and product systems are considered. (PL SUSTAIN 01)

S Toloken:  Vinyl industry talks sustainability.  Plastics News(USA); 14, No.41, 9th Dec.2002, p.1/9.

Abstract:  Sustainability was the topic of the day at several panels during the World Vinyl Forum 2. Some speakers claimed that the PVC industry cannot argue that it is sustainable unless it takes more responsibility. In that view, it means the industry should do more to see that its products are recycled, that its emissions are reduced, that potential hazardous stabilisers are removed and that its operations and product life cycle are carbon neutral. Natural Step, a consulting firm specialising in sustainability issues, said a key area needing work is recycling. The PVC industry in Europe recycled about 220 million pounds of post-consumer material in 1997, out of about 3.5 billion pounds that could have been collected for recycling. The industry has committed to recycling an additional 440 million pounds by 2010, according to Solvay. (PL SUSTAIN 01)

Graziano Vidotto:  News items. Sustainability of PVC and its industry. The rules of the game and the present situation.  Italy.  Chimica e l'Industria (Milan, Italy)  (2003),  85(8),  27-30.  News Announcement  written in Italian.  (SUSTAIN 02)

J Whitehead:  ECVM chief promotes role of PVC at earth summit.  Plastics and Rubber Weekly; 30th Aug.2002, p.2.

Abstract:  At the Earth Summit, the European Council of Vinyl Manufacturers is highlighting the role of chlorine in water purification as well as PVC's contribution to infrastructural programmes. PVC's progress towards sustainable development through its voluntary charter Vinyl 2010 is also on the agenda. Bayer is also attending the event. The company has reaffirmed its goals for reducing  emissions of greenhouse gases. By 2010, Bayer's emissions will have been halved from 1990 levels. (PL SUSTAIN 01)
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