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Basic Information 

Author    U.S. EPA Design for the Environment Program 

Year Published   2012 

Chemical(s) of Focus  Nonylphenol ethoxylate (NPE9) (127087-87-0) 

Alternatives Considered  Octylphenol ethoxylate 10EO (9036-19-5); C9-11 Alcohols, 
 ethoxylated 6EO (68439-46-3); C12-15 Alcohols, ethoxylated 9EO 
 (68131-39-5); Oxirane, methyl-, polymer with oxirane, mono(2-
 ethylhexyl ether) (64366-70-7) (Ecosurf EH-9); D-Glucopyranose, 
 oligomeric, decyl octyl glycosides (68515-73-1); Benzenesulfonic 
 acid, C10-13-alkyl derivs., sodium salt (68411-30-3); Sodium lauryl 
 sulfate (151-21-3); Polyoxy(1,2-ethanediyl), alpha-sulfo-omega-
 dodecyloxy-, sodium salt (9004-82-4); Sorbitan monostearate (1338-
 41-6) 

Sectors    Hybrid car batteries 

Technical Function  Catalyst 

 

Methodology 

Framework   AIHA Strategy to Demonstrate the Value of Industrial Hygiene 

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 ECOSAR - ecotoxicity 

 EPISuiteTM - environmental fate 

Other Tools Used  None 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) bring together research on Nonylphenol ethoxylates (NPE) 
and safer alternative surfactants already conducted by EPA and 
stakeholders (2) illustrate the availability of safer NPE alternatives via 
DfE’s hazard evaluation methodology; and (3) document progress 
made in the adoption of safer surfactants, as well as opportunities 
for additional successes. 

Report Summary  This report provides information on NPEs, their use in products and 
 materials, and possible substitutes for these uses. The report 



 identifies nine alternatives that are potential functional substitutes 
 for inclusion and assessment. Hazard designations are assigned for 
 each chemical hazard endpoint considered based on the DfE 
 Alternatives Assessment Criteria for Hazard Evaluation. 

Key Findings/Impact This alternatives assessment presents nine alternatives to NPE surfactants, 
one from each of the major surfactant classes that EPA’s Design for the 
Environment (DfE) program has reviewed in its long history of evaluating 
detergent and cleaning products. NPE9 was chosen as a representative of 
Nonylphenol ethoxylates because it is the most commonly used in detergent 
products. NPE9 was assigned a Very High hazard level for degradate aquatic 
toxicity, a High hazard level for acute aquatic toxicity, and a Moderate 
hazard level for chronic aquatic toxicity. NPE9 does not pass the DfE Criteria 
for Safer Surfactants based on its High hazard rating for acute aquatic 
toxicity, Moderate designation for persistence, and the formation of 
persistent biodegradation products that are more toxic to aquatic life than 
the parent compound. One other alternative considered, octylphenol 
ethoxylate 10EO, also does not pass DfE surfactant criteria, based on a High 
hazard designation for acute aquatic toxicity, a High hazard designation for 
persistence, and the formation of persistent biodegradation products that 
are more toxic to aquatic life than the parent compound. 

Eight safer alternatives that do pass the DfE Criteria are also presented: C9-
11 Alcohols, ethoxylated 6EO (68439-46-3); C12-15 Alcohols, ethoxylated 
9EO (68131-39-5); Oxirane, methyl-, polymer with oxirane, mono(2-
ethylhexyl ether) (64366-70-7) (Ecosurf EH-9); D-Glucopyranose, oligomeric, 
decyl octyl glycosides (68515-73-1); Benzenesulfonic acid, C10-13-alkyl 
derivs., sodium salt (68411-30-3); Sodium lauryl sulfate (151-21-3); 
Polyoxy(1,2-ethanediyl), alpha-sulfo-omega-dodecyloxy-, sodium salt (9004-
82-4); and Sorbitan monostearate (1338-41-6). All eight alternatives have 
been assigned either a Low or Very Low hazard level for persistence based 
on experimental data. Hazard designations for acute aquatic toxicity range 
from Moderate (Ecosurf EH-9; D-Glucopyranose, oligomeric, decyl octyl 
glycosides) to Very High (C12-15 Alcohols, ethoxylated 9EO). All were 
designated a High hazard level for chronic aquatic toxicity except for D-
Glucopyranose, oligomeric, decyl octyl glycosides (Moderate hazard based 
on experimental data) and Ecosurf EH-9 (Moderate hazard; estimated based 
on experimental acute toxicity data and expert judgment). None have 
biodegradation products of concern. 

Several EPA activities have led to significant progress in the adoption of 
safer surfactants, including labeling of a broad range of detergents and 
other cleaning products under the Safer Choice program, recognition of 
industry partners who adopt safer surfactants under the Safer Detergents 
Stewardship Initiative (SDSI) program, and supporting the CleanGredients® 
database of tradename ingredients that pass Safer Choice/DfE criteria. In 
2010, the Industrial/Institutional laundry industry pledged to eliminate the 
use of NPE surfactants, with deadlines for complete phase-out of NPEs in 



liquid detergents by the end of 2013 and in powder detergents by the end of 
2014. 

 


