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Outline 

• Introduction to the ACC CPI RCAP Tool 

• Challenges in MDI and TDI emission reporting 

• Updates made to the 2012 RCAP tool 

• 2016 Tool validation: flexible foam as an example
 

• 2016 Tool illustration 
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ACC CPI RCAP Tool
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Reportable Diisocyanates
 

CAS #/Category # Chemical Name 

584-84-9 2,4-TDI 

91-08-7 2,6-TDI 

26471-62-5 TDI mixed isomers 

DiisocyanatesN 120 (20 chemicals including MDI) 
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Challenges in MDI/TDI Emission Reporting
 

Assumes worst case scenarios 
Over reporting in TRI and 

air permit application 
Challenges imposed 

upon industry 
Not applicable for 

MDI/TDI applications 

Disproportionate 
regulatory compliance 
burden for small 
business 

Reputation management 
impact (UMass Toxic 100 
Air Polluters Index) 

Higher ranking in EPA’s 
chemical prioritization 
process (New TSCA) 

Certain modules in the previous version are not 
consistent with EPA emission reporting guidance 

Lack of transparency in emission estimate 
algorithm selection and literature references 

Saturated MDI/TDI in 
exhaust air 

Does not include 
chemical reactions 

Existing tool is not 
customized for MDI/TDI 
applications 

Updated emission tool 
needs to be based on 
fundamental chemistry 
and physics 



 

Updates Made to the 2012 RCAP Tool 
• Followed EPA reporting guidance for specific 

processes/applications 
• Avoided unnecessarily conservative assumptions 
• Added generic reaction rate of MDI/TDI, thus reducing 

reportable emissions 

Emission estimate 
algorithm 

• Added guidance, references and transparent modeling
algorithms 

• Classified MDI/TDI application based on the
fundamental emission mechanisms (e.g., close vs.
open process) 

• Reduced the complexity in the application module 
selection 

• Increased programming efficiency 

Tool interface and 
coding 

• More accurate emission reporting 
• Cost saving (external consulting, testing, compliance) 
• Consistent reporting for the industry 

Potential benefits 
of the updated

tool 
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Model Testing and Validation
 

Recruited volunteer testers from customers and 
trade associations: all positive feedbacks so far 

Compared modeling results with field
measurements for flexible foam (e.g., mattress):
significant improvements on reportable TDI 
emissions 

More application specific reaction rates to be
added 
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Tool Validation: TDI Flexible Foam
 

Compare TDI emissions between modeled and measured 
data 
 2012 TDI RCAP tool assumes exhaust air is saturated with TDI vapor 

 Stack monitoring results 

 2016 RCAP tool with EPA emission algorithm 

Method 
Total TDI Emitted before carbon filtration 

Plant A 
(lb. in a 1-hr run) 

Plant B 
(lb. in a 2-hr run) 

2012 RCAP 15.2 (at 72 °F) 118 (at 90 °F) 

Measured 
(stack testing) 0.09 0.20 

2016 RCAP 0.65 1.59 

Picture source: http://www.futureonehomes.com/mattress-foam-for-a-comfortable-mattress/ 8 

http://www.futureonehomes.com/mattress-foam-for-a-comfortable-mattress


Tool Illustration
 

• Choose the module 

• Understand the emission algorithm 

• Collect production related data 

• Use default values or collect customized data
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Tool Overview
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Worksheet Selection Guidance 
M4: Enclosed process may include the following applications: 

Reaction Injection Molding (RIM) 
Molded foam parts (automotive and furniture) 
Cast elastomers (shoe soles, packaging, furniture) 
Pour-in-place (appliance insulation, marine products) 
Filling/mixing/blending in a closed vessel or container
 

M5: Open process may include the following applications:
 
Slabstock/bunstock 
Laminate boardstock 
Metal skin panels 
Carpet backing/flooring/coating 
Belt and tire cord 
Bonded foam production 
Spandex, lycra, elastin, etc. 

M7: Using MDI as a binding agent, such applications may include: 
Foundries and casters 
Oriented strand board 
Particle board 
Sandwich panels 

Picture source: 
https://www.alibaba.com/product-detail/Rotary-Type-Automatic-Polyurethane-Single-Density_60197180499.html 
http://www.appliedpolymers.com.au/products/typical-application/rigid-foam-slabstock/ 
http://info.cpm-industries.com/blog/bid/324839/Foundry-Tooling-Materials 
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Example: TDI Flexible Foam
 
Compare TDI emissions from flexible foam production 
•2016 RCAP tool with EPA emission algorithm; 

•2012 TDI RCAP tool: assume exhaust air is saturated with TDI vapor; 

•Stack monitoring results. 
Plant A: 
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Example: TDI Flexible Foam
 
2016 version RCAP tool with EPA emission algorithm: 

Plant B: 

Key parameters: 
1. Production rate 
2. Foam surface temperature 

Picture source: 
http://www.virtualpu.com/newsletter1.php?id=551&login_part_from=late 
st_trends_patents&page_from=newsletter&doc_id=49803 
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Example: TDI Flexible Foam
 

2012 TDI RCAP tool: exhaust air is saturated with TDI vapor:
 

Plant A Plant B 
Exhaust air temperature (°F) 72 90 
Saturated TDI concentration (g/m3) 0.1 0.25 
Exhaust fan rate (CFM) 40,197 62,926 
Total Emission (lb) 15.2 117.8 

Typical TDI concentration from stack sampling: 0.35 mg/m3 (90 °F)
 
Saturated TDI concentration: 250 mg/m3 (90 °F)
 

~700 times higher if assume saturated concentration! 
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Picture source: 
http://www.pufoamcuttingmachine.com/supplier-85169-foam-production-
line 

http://www.pufoamcuttingmachine.com/supplier-85169-foam-production


Example 2: Open Process (MDI) 
Step 1: Estimate pseudo 1st order reaction rate 

Step 2: calculate emissions assuming a 1st order reaction 
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Example 2: Open Process (MDI)
 

In the 2012 RCAP, since it does not consider reaction and 

assumes all exhaust air is saturated with MDI, the reportable 


emission is much higher! 


Recall from last slide: annual emission of 20 million sq. ft. products is 
only 3.17ൈ10-2 lb! 

Emission depends on production rate, not the ventilation 
fan 
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Thanks!
 

covestro.com 
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Disclaimer
 
The information contained herein is believed to be accurate as of the date of this document. The 
purpose for or manner in which you apply or utilize our products, technical assistance and 
information, whether verbal, written or by way of production evaluations, including any suggested 
formulations and recommendations, are beyond our control. It is imperative that you test our 
products to determine their suitability from a technical as well as health, safety, and environmental 
standpoint for your intended uses or applications. Unless we otherwise agree in writing, all 
products are sold strictly pursuant to the terms of our standard conditions of sale which are 
available upon request. All information and technical assistance is given without warranty or 
guarantee, expressed or implied, and is subject to change without notice. It is expressly 
understood and agreed that you assume and hereby expressly release us from all liability, in tort, 
contract or otherwise, incurred in connection with the use of our technical assistance and 
information. Any statement or recommendation not contained herein shall not bind us. Covestro 
assumes no legal responsibility for use of or reliance upon the information in this 
document. Nothing herein shall be construed as a recommendation to use any product in conflict 
with any claim of any patent relative to any material or its use. Before working with our products, 
you must read and become familiar with all available information on the risks, proper use, and 
handling. Information is available in several forms, e.g., safety data sheets, product labels and other 
safe use and handling literature for chemical substance(s). The most current health and safety 
information regarding our products, including Safety Data Sheets (SDSs), is available at the 
Product Safety First website (www.productsafetyfirst.covestro.com). For further information 
contact your Covestro representative or the Product Safety and Regulatory Affairs Department in 
Pittsburgh, PA. 

http:www.productsafetyfirst.covestro.com
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