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Toxics Use Reduction Institute Laboratory

• Located at UMass Lowell (est. 1994)
• The laboratory works on such sectors as:

– Industrial Parts Cleaning
– Janitorial
– Households
– Disinfection

• Learning Laboratory
– 20-25 undergraduate students
– 2-3 graduate students

https://www.turi.org/Our_Work/Business/Industry_Sectors
https://www.turi.org/Our_Work/Business/Small_Businesses/Janitorial_Cleaning
https://www.turi.org/Our_Work/Home_Community/Household_Cleaning
https://www.turi.org/Our_Work/Cleaning_Laboratory/Resources_and_Information/Disinfection


Surface Cleaning

• What “clean” means
– Free from dirt, stain, or impurities
– More simply, unsoiled

• Contaminants can be defined as 
– Extraneous or unwanted material deposited 

and/or attached to a surface

• Cleaning is the process of getting rid of these 
impurities



Why Clean?

• To prepare the surfaces of parts prior to other 
manufacturing processes 
– Welding, plating or painting

• For aesthetic reasons as an aid for marketing 
and sales

• To ensure that the finished product will 
perform without failure caused by 
contamination



Typical Hazardous “Go-To” Cleaners
• Methylene chloride – DCM

– Used because of its non-flammability, high solvency, vapor 
pressure, and stability

• Trichloroethylene - TCE
– Still used in metal cleaning

• Normal Propyl Bromide – nPB
– Introduced as TCE’s less regulated replacement

• Perchlorethylene – PCE
– Used because of its non-flammability, high solvency, vapor 

pressure, and stability
• Trans 1,2 Dichloroethylene – DCE

– Introduced as the less-regulated replacement for nPB and 
TCE
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We Need to Switch to a Safer Cleaner… 
But Where Do We Even Start Looking?

o Cleaner Solutions Database 
• 3rd Party Tested Products
• Vendor and Product 

Information
• Evaluates:
 Cleaning Methods
 Compatible Substrates
 Variety of Contaminants



CleanerSolutions.org 
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Searching for A Cleaner
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• Find A Cleaner

• Replace A Solvent



CleanerSolutions Database



CleanerSolutions.org 
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Let’s Compare
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Compare Products Side By Side
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Reviewing The Results
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Product Overview
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Product Overview Continued



Vendor Information
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Search Products by Safety Screening 
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Search by Parts Similar to Yours
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Vendor/Product/Equipment Forms
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Request Testing of Products
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Activity 1: Replacing a Solvent
Step 1: Go to “Replace a Solvent”
Step 2: Enter in Search Criteria:

– Solvent: Trichloroethylene (TCE)
– Contaminant: 

• Cutting/Tapping Fluids
• Greases

– Substrate: Aluminum
– Equipment: Any
– Product Cleaning Type: Parts Cleaning
– Click on Return Only Effective Results

Step 3: Search and organize by a high Safety Score
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Let’s Pick Out Cleaners to Evaluate
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Information to Gather

• Safety Data Sheet (SDS)
• Technical Data Sheet (TDS)
• Current Engineering Controls, Personal 

Protective Equipment, and Management 
Controls

• Your Current Process & Equipment Specs.
– Capabilities for other options (i.e. new 

equipment, space, cleaning time, waste 
stream)
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Future Upgrades to CleanerSolutions

• Overall Face-Lift
• Different shading for Unavailable 

Products/Vendors
• Search by only Available Vendors/Products 

option
• Add P2OASys Scores and Link
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But the question still Stands…
Is it Safer?

Let’s Take A Closer Look at the 
Chemistry and Process

25



P2OASys Hazard Assessment Tool
• Allows user to assess potential impacts of 

alternative chemistries/technologies 
– Environmental
– Worker
– Public health

• Help users use a more comprehensive and 
systematic way of thinking about 
– Current and alternative processes 

• Based on quantitative and qualitative factors





http://p2oasys.turi.org/



Adding a New Assessment
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P2OASys Categories & Scores



Loading from Database
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http://p2oasys.turi.org/



Looking for Chemicals/Products
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Process and Lifecycle Factors
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Process Factors

35



Process Factors 
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Process Factors Continued 



38

Process Factors Continued 



But… It Looks Populated… 
Why Do I Need to Check It/Add Things? 

• Taken from a specific SDS
– SDSs can differ slightly depending 

on date and timing of new 
information

• Some of the chemicals in the 
database have not been verified 
by the TURI lab

• Your cleaning process is 
different than my cleaning 
process
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Same Chemical, Different Process
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Company A Company B
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Company A Company B

Evaluating Your Chemical and Process



Activity 2: Cleaning Process
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Step 1: Go to p2oasys.turi.org

Step 2: Click on “Load from Database”

Step 3: Search for Trichloroethylene, click the box next to 
the first one, and click on “Add to Session” 

Step 4: Repeat step 3 to add each identified alternatives 
from Activity 1

Step 5: Go Back to the main page and click on Score 
Summary
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Chemical / Product Method Temp 
(F)

Dilution with 
Water Rinse Step Automated?

Trichloroethylene Vapor 
Degreasing 180 F 0 No No

SC Aircraft & Metal 
Cleaner Immersion 68 F 0 No Yes

Inproclean 3800 Heated 
Ultrasonics 130 F 10% dilution No No

Aquavantage 1400 Ultrasonics 68 F 10% Dilution Yes No

Step 6: Use the information given to fill out some of 
the endpoints in the Process Factors section

Section 7: Create a list of resources you would use to 
fill out the rest of the information. 



Life Cycle Factors
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Life Cycle Factors Continued
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Activity 3
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Step 1: Go back into the P2OASys Format for 
each chemical and fill out (to the best of your 
knowledge) the endpoints based on 
professional judgement. 

Step 2: Create a list of resources where you 
may be able to get that information



Wrapping Up
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• Cleanersolutions.org can be a great starting point
• Request testing for chemicals not in database

• P2OASys is a great tool to organize your options 
and review the pros and cons of each alternative 
you are considering

• Resources available through TURI 
• http://guides.turi.org/beyondmsds
• Alternative Assessments – byproducts
• Alternative laboratory testing

http://guides.turi.org/beyondmsds


Toxics Use Reduction Institute
www.turi.org

978-934-3275
The Offices at Boott Mills West

126 John Street, Suite 14
Lowell, MA  01852

Alicia McCarthy, 
Laboratory Specialist
Alicia_McCarthy@uml.edu
978-934-3889
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