
Phthalate-free Plasticizers in PVC 

 

Basic Information 

Author    Healthy Building Network 

Year Published   2014 

Chemical(s) of Focus  Diisononyl phthalate (DINP) (68515-48-0; 28553-12-0) 

Alternatives Considered Diisononyl cyclohexane-1,2-dicarboxylate (DINCH) (166412-78-8; 
474919-59-0); Dibenzoate blends (27138-31-4; 120-55-8; and/or 
120-56-9); Di-(2-ethylhexyl) terephthalate (DEHT) (6422-86-2); 
Vegetable oil based blend (8013-07-8; 68082-35-9 & Antioxidant); 
Acetylated monoglycerides of fully hydrogenated castor oil 
(COMGHA) (736150-63-3); Isosorbide diesters (1215036-04-6) 

Sectors    Polyvinyl chloride (PVC) building materials 

Technical Function  Plasticizer 

 

Methodology 

Framework   Unknown 

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

Chemical Hazard Endpoints Human Health: Carcinogenicity; Mutagenicity; Reproductive toxicity; 
Developmental toxicity; Endocrine activity; Acute toxicity; Systemic 
organ toxicity; Neurotoxicity; Skin sensitization; Respiratory 
sensitization; Skin irritation; Eye irritation 

Environmental: Aquatic toxicity; Chronic aquatic toxicity; 
Persistence; BioaccumulationOther Hazards: Reactivity; 
Flammability 

Tools Used to Assess Chemical Hazard GreenScreen® 

Other Tools Used Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) take a detailed look at the six plasticizer alternatives now in 
use in PVC building products; (2) compare what is known and 
unknown about these substances' human health and environmental 
impacts; and (3) compare them to known effects of a standard 
phthalate used in PVC building products, DINP. 

Report Summary Phthalates are the most commonly used plasticizers in PVC. Since 
they are not tightly bound to the PVC molecules, they migrate from 



PVC products, resulting in the potential for human exposure. In 
addition to being endocrine disruptors, some phthalates are 
carcinogens and/or reproductive or developmental toxicants, 
necessitating that other plasticizers be considered. This assessment 
examines six alternatives to the commonly used phthalate, DINP, in 
PVC building materials. It compares the manufacturing, human, and 
eco- toxicity of these phthalate-free plasticizer chemicals before 
making a recommendation for the best alternative. 

Key Findings/Impact Many of the plasticizer alternatives considered in this assessment 
are an improvement to phthalate plasticizers. Overall, COMGHA and 
Isosorbide esters appear to be the best alternatives with few data 
gaps and low toxicity during manufacture and in use. Potential 
toxicity and data gaps surrounding DINCH, Dibenzoates, and DEHT 
make them less desirable alternatives, while Ecolibrium, which has 
potential as a promising alternative, is locked behind industry 
secrecy and therefore cannot be fully assessed for toxicity. 

 While the replacement of toxic phthalate plasticizers is a necessary 
step for PVC, this should not distract from the intractable 
environmental health issues that plague the PVC lifecycle. PVC-free 
materials that avoid the use of plasticizers are available 
commercially and, while still needing full assessment, the weight of 
evidence suggests that other choices, such as linoleum flooring and 
bio-based polyethylene wallcoverings, remain superior options to 
PVC from an environmental and human health perspective. 


