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Problem

•Solvents are used in industry because of. 

their effective performance. 

Unfortunately, some of these solvents 

are particularly harmful to the 

environment
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Solution

•Solvent replacements may be found with 

similar performance, but much less 

toxicity. Use of these replacements 

reduce harm to the environment without 

sacrificing performance.
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PARIS III - EPA Solvent Substitution 

Software Tool

•PARIS III implements extensive 

searches for solvent mixtures with 

properties similar to solvent mixtures 

they replace, but with less impact to the 

environment.
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PARIS III Solvent Database

1. Contains over 5000 Chemicals.

2. Each chemical record has values, 

numbers, and coefficients to get:

▪ 8 physical properties.

▪ 10 chemical properties.

▪ 8 environmental indicators.
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Replacement Example

•Mixture to be replaced is entered by its 

chemical make-up, or loaded from file. 

“RollerWash” is a solvent mixture used to 

wash the ink from the rollers of a printing 

press.
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Example: Screenshot 1
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Example: Screenshot 2



Replacement Ex.. (cont.)

•The database is filtered to only use 

chemicals with lower environmental 

impact scores. 

•Chemicals are then ranked by how close 

their properties are to those of the 

original mixture.
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Example: Screenshot 3
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Example: Screenshot 4



Replacement Mixtures

•Single chemical replacements are only 

part of the solvent substitute solution.

•Even better replacements for the initial 

solvent mixture may be found by 

examining thousands/millions of 

combinations of these ranked solvents.
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Example: Screenshot 5
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Example: Screenshot 6
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Example: Screenshot 7



Replacement Mixtures (cont.)

•Mixtures may be examined on the 

Physical Properties screen to find those 

that significantly reduce the air and 

environmental impact, but still have 

properties close to those of the original 

solvent mixture.
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Example: Screenshot 8
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Example: Screenshot 9
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Example: Screenshot 10



Replacement Mixture (cont.)

A replacement mixture for RollerWash 

was found with all properties within 

bounds; and it reduces impact to the:

•air by a factor of 6.84.

•environment by a factor of 5.98.
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Toxic Substance Control Act 

(TSCA) Chemical Replacements

•Using this same process, mixture 

replacements may be found for industrial 

solvents containing TSCA chemicals, 

and significantly reduce impact to the air 

and the environment.
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TSCA 

Chemical

CAS# Air Impact 

Reduction

Env. Impact 

Reduction

Benzene 71-43-2 8.04 3.58

Toluene 108-88-3 8.90 9.08

PCE 127-18-4 7.64 2.76

TCE 70-01-6 9.56 2.98

nPB 106-94-5 9.95 12.74

Impact Reduction for TSCA 

Chemical Replacements



Verify Replacements

•The final step of finding greener solvent 

replacements is to verify they serve as 

good substitutes in original industrial 

processes.
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Conclusions

•PARIS III is a very strong and versatile 

solvent substitution software tool that can 

find significantly less harmful 

replacements for solvents currently used 

by industry.
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https://www.epa.gov/chemical-research/program-

assisting-replacement-industrial-solvents-paris-iii

Free Public Domain 

Software at EPA Website


