
Green(er) PVC: The Development of Lead and Phthalate-Free Nanocomposite 
Formulations with Practical Utility 

 

Basic Information 

Author    TURI (Toxics Use Reduction Institute) 

Year Published   2007 

Chemical(s) of Focus Lead (Pb) and phthalate PVC compositions: Diisodecyl phthalate 
(DIDP) (26761-40-0); Standard Pb-based stabilizer 

Alternatives Considered Lead and phthalate-free PVC compositions: Epoxidized linseed oil 
(8016-11-3); Clay nanofillers; Non-Pb stabilizer 1 (Ca, Mg, and Zn-
based solid); Non-Pb stabilizer 2 (Ca and Zn-based solid); Non-Pb 
stabilizer 3 (lubricating solid mixed-metal system); Non-Pb stabilizer 
4 (lubricating Ca and Zn-based solid) 

Sectors    PVC plastics/wire and cable coating applications 

Technical Function  Plasticizer, Stabilizing agent 

 

Methodology 

Framework   Unknown 

Attributes Considered Chemical Hazard, Exposure, Technical Feasibility, Cost/Benefits & 
Availability 

Chemical Hazard Endpoints Human health and environmental endpoints not explicitly discussed. 
Report provides general discussion of available hazard data. 

Tools Used to Assess Chemical Hazard None 

Other Tools Used  None 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) produce high-performance, lead- and phthalate-free PVC 
compounds for wire and cable insulation; (2) address the serious 
environmental issues surrounding the use of their leaded 
counterparts; and (3) provide a lower-toxicity alternative to current 
materials. 

Report Summary The use of lead stabilizers and phthalate plasticizers in PVC wire and 
cable formulations has the potential to cause negative impacts on 
human health and the environment. This report considers clay 
nanocomposite technology, comprised of environmentally benign 
non-lead stabilizers, clay nanofillers, and vegetable oil-based 
plasticizers, as an alternative. To compare the effectiveness of this 



technology to traditionally used stabilizers and plasticizers, PVC was 
dry-blended with lead and non-lead stabilizers and diisodecyl 
phthalate and epoxidized linseed oil plasticizers, compounded using 
a twin-screw extruder with and without a low loading of nanoclay, 
pelletized, and sheet extruded for property analysis. This report 
includes mechanical, electrical, thermal, and fire testing results for 
the resulting PVC blends. 

Key Findings/Impact The results of this assessment indicate that the replacement of a 
lead stabilizer and a phthalate plasticizer by a much more 
acceptable additive package consisting of a non-lead stabilizer, 
epoxidized linseed oil and nanoclay, gives rise to very respectable 
properties profiles and performance on par with or better than the 
control in the majority of the tests performed. The enhanced 
environmental acceptability of these alternative formulations 
represents an additional and very real advantage of these systems 
as well. It is also emphasized that no changes in processing were 
necessary and that the components used were commercially 
available. Finally, the overall cost of these formulations, while 
currently higher than the control, is not so high as to not preclude 
their utility, especially as the price of oil continues to increase and 
phthalates like DIDP lose their price advantage versus epoxidized 
linseed oil; the non-lead stabilizers are already cost-competitive, and 
the cost of the nanoclay is minimized due to the very low 
concentration used. 


