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ACC CPI RCAP Tool

CEit
CPI Launches Expanded Regulatory
Compliance Assistance Program for MDI
Emissions
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Contact: Marie Francis {202] 249-46514

Email: Marie_Francisfdamericanchemistry.com
Interactive tool has more options for calculating emissions for July 1 annual deadline

WASHINGTON [May 3, 2013] - The Center for the Palyurethanes Industry [CPI| of the
American Chemistry Council [ACC] has expanded its Regulatory Compliance Assistance
Pragram |RCAP] by upgrading the interactive tool designed to help manufacturers,
processors and other users of diphenylmethane diisocyanate [MDI] and polymeric MDI
[PMDI] in caleulating emissions. This toals aids users in complying with mandatory
reporting obligations to the U.5. Environmental Protection Agency [EPA| by estimating
emissions from typical process applications and activities. Users who exceed the
threshold limits set by EPA are required to submit 3 Form A or Form R by July Ist 2ach
year to EPA and the designated state agency.
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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

Diilsocyanates

N 120 (20 chemicals including MDI)



Challenges in MDI/TDI Emission Reporting

Challenges imposed Not applicable for
upon industry MDI/TDI applications
: Disproportionate Existing tool is not
Sa}t]“ratfd.MD"TD' in regulatory compliance customized for MDI/TDI
AR llf burden for small app|ications

business

Over reporting in TRI and

air permit application

chemical reactions | impact (UMass Toxic 100 NEEdS (o be based on
Air Polluters Index) fundamental chemistry
and physics

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



Updates Made to the 2012 RCAP Tool éovestm\

» Followed EPA reporting guidance for specific

Emission estimate processes/applications

» Avoided unnecessarily conservative assumptions

a|90flthm » Added generic reaction rate of MDI/TDI, thus reducing
reportable emissions

» Added guidance, references and transparent modeling
algorithms

* Classified MDI/TDI application based on the
fundamental emission mechanisms (e.g., close vs.

Coding open process)
* Reduced the complexity in the application module
selection

* Increased programming efficiency

Tool interface and

POtentiaI benefits » More accurate emission reporting

of the updated « Cost saving (external consulting, testing, compliance)
tool| » Consistent reporting for the industry
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Model Testing and Validation N/

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 . 7

Compare TDI emissions between modeled and measured
data
s 2012 TDI RCAP tool assumes exhaust air is saturated with TDI vapor
s Stack monitoring results
s 2016 RCAP tool with EPA emission algorithm >

Total TDI Emitted before carbon filtration

Method

Plant A Plant B
(Ib. in a 1-hr run) (Ib. in a 2-hr run)
2012 RCAP 15.2 (at 72 °F) 118 (at 90 °F)
Measured
(stack testing) B 0.20
2016 RCAP 0.65 1.59

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


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

Tool lllustration

Choose the module

Understand the emission algorithm

Collect production related data

Use default values or collect customized data
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Tool Overview

Group Worksheet Description
A. Group of Al Overview Home Page
administrative and AZ Glozzary Glossary of abbreviations and terms
application wide A2 Links List of links to online references
worksheets A4 Guidance Guidance for which calculation methods to use for which operations
41 Tank Tank Filing and Storage emissions estimate for working and storage losses
MZ Fugitive Meonitoring Data Fugitive emizzions calculated from monitoring data
M3 Fugitive Eguipment Leaks Overview page of equipment leaks modules
M3a Fugtive Eguipment Leaks Mo SW Estimate fugitive emizsions when no 5V is available
Mab Fugitive Eguipment Leaks- SV is Zero Estimate fugitive emissions when 5V is zero
M3c Fugitive Eguipment Leaks SW s not zero |Estimate fugitive emissions when 3V is not zero
M4 Enclosed Process Overview Overview page of the enclosed proceszes
M4a Enclosed Process Weight Estimate emizsion when material weight iz known
M. Group of worksheets M4b Enclosed Process Wolume Estimate emizsion when container/cavity volume is known
for Estimating Releases S Open Process Overview page of the open processes and calcuate the reaction rate
of MDI and PADI MSa Open Process Estimate emission from open process with the consideration of reaction rate
M5k Open Process Oven Estimate emission from drying oven after the open process
WM& Exhaust Air-Meazured Eztimate emizsion from measured concentration in exhaust air
MES Exhaust Air Saturated Estimate emiszion from exhaust air assuming saturated with MO vapor
M7 Binding Agent Estimate emission from application using MOUVpMD| as binding agent
M3 Spill Estimate emizsion from spill
MS Sprav Coating Estimate particle phase emission from spray coating process
MSa Spray Coating Owen Estimate vapor phase emis=ion from drying oven
MSb Spray Coating Air Dry Estimate vapor phase emission from air dry process
R - Reference Tablos B1 Beference Lockups Collection of lookup administrative tables
Collection of reference data tables such as vapor pressure of mercury, percent
RZ Reference Tables of composition for MDUPMDI, and so forth
5 = Summary 51 Emissions Summary Emission totals
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Worksheet Selection Guidance (foesd

M4: Enclosed process may include the following applications:
“*Reaction Injection Molding (RIM) L —_— fa,'
**Molded foam parts (automotive and furniture) { AR
s+ Cast elastomers (shoe soles, packaging, furniture)
ssPour-in-place (appliance insulation, marine products)
s Filling/mixing/blending in a closed vessel or container

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

M7: Using MDI as a binding agent, such applications may mclude
+*Foundries and casters T
++*Oriented strand board
«»Particle board
s+*Sandwich panels

Picture source: - 5
https://www.alibaba.com/product-detail/Rotary-Type-Automatic-Polyurethane-Single-Density 60197180499.html 1
http://www.appliedpolymers.com.au/products/typical-application/rigid-foam-slabstock/
http://info.cpm-industries.com/blog/bid/324839/Foundry-Tooling-Materials



http://info.cpm-industries.com/blog/bid/324839/Foundry-Tooling-Materials
http://www.appliedpolymers.com.au/products/typical-application/rigid-foam-slabstock
https://www.alibaba.com/product-detail/Rotary-Type-Automatic-Polyurethane-Single-Density_60197180499.html

Example: TDI Flexible Foam /)

Compare TDI emissions from flexible foam production N
«2016 RCAP tool with EPA emission algorithm;

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

«Stack monitoring results.

Plant A:
Term Cluantity Unit Comment
Enter surface area of product produced, do not include
A / 2,300 . surface area not exposed to air, e.g., the bottom area of
) ' a foundry on conveyor or foam surface covered by other
\ | materials
Enter the estimated curing time (starting from mixing TDI
t 1.0 hrs with polyol and ending when the product is considered
cured)
Airvelocity over the product before curing (e.g., on a 18| wsec Enter value and select units (typical indoor velocity: 1-3
conveyor) — fti's)
Togen 120.0 F D Enter temperature and select units: F, K, or C.
Enter maolar % of TDI in the formulation, 1-100, 100 if
Cam 50| percent |only TDI exists, weight % can be used ifitis close fo
malar %
K 15| e Enter the estimated first order reaction rate of TOI with
r ' polyal, default value is 7.2/hr
n 0.0] percent |Exhaust filter efficiency, 0-100
Lopen 6.52E-01 ] Calculated TDI emissions considering reaction and filter

12




Example: TDI Flexible Foam
2016 version RCAP tool with EPA emission algorithm:

COVEStI'OI

)

Term Quantity Unit Comment Data Set #
Enter surface area of product produced, do not include
urface area not exposed to air, e.g., the bottom area of
A Shil it foundry on conveyor ar foam surface covered by other 1
| materials

Enter the estimated curing time (starting from mixing TOI

1 1.0 hrs with polyol and ending when the product is considered 1
cured)

Airvelocity over the product before curing (e.g., on a 18l wsec Entervalue and select units (typical indoor velocity: 1-3 1

conveyar) I fils)

Taen < 120.0 = ertemperature and select units: F, K, ar C. 1

| Enter molar % of TDM in the formulation, 1-100, 100 if

Cam 50| percent |only TDI exists, weight % can be usedifitis close to 1
molar %

K 15 1 Enter the estimated first order reaction rate of TDI with ’

i : polyol, default value is ¥.2/Mhr
n 0.0 percent [Exhaustfilter efficiency, 0-100 1
Lopen 1.59E+00 I Calculated TDI emissions considering reaction and filter 1

Key parameters:
1. Production rate

2. Foam surface temperature

Picture source:

http://www.virtualpu.com/newsletterl.php?id=551&loqgin part from=late

st trends patents&page from=newsletter&doc 1d=49803



http://www.virtualpu.com/newsletter1.php?id=551&login_part_from=late

Example: TDI Flexible Foam £ o)
N
2012 TDI RCAP tool: exhaust air is saturated with TDI vapor:

____________________|PlantA PlantB

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 (Ib) 15.2 117.8

Typical TDI concentration from stack sampling: 0.35 mg/m?3 (90 °F)
Saturated TDI concentration: 250 mg/m3 (90 °F)
~700 times higher if assume saturated concentration!

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

line
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Example 2: Open Process (MDI) /N

Step 1: Estimate pseudo 1%t order reaction rate N

r Term Quantity |
| O k. 4505170186 1hr
" ({og’ R S
K= —————
AL At 1|hr

Step 2: calculate emissions assuming a 15t order reaction

Term Guantity Unit / Comment Data Set #
Enter surface argfi of product produced per year, do not
. include surface/area which is not exposed to air, e.g., the
A 20,000,000 ! !
B fedyr bottom area gf a foundry on cenveyor or foam surface

stimated curing time (starting from mixing
| with pohyol and ending when the product is 1
ered cured)

t 1 hrs MO

Air velocity over the product before curing (e.9., on a

conveyor) 18| filzec er value and select units (typical indoor velocity: 1-3 ft's) 1
Togen 68.0 F Enter temperature and select units: F, K, or C. 1
Enter molar % of 4,4" and 2,4' MDI menomer in MOVPKMDI, 1-
% MO in MOVPRDI (K 50| pegfent (100, weight % can be used if it is close to molar %. Contact 1
supplier if not sure
Enter molar % of MOVPKMDI in the formulation, 1-100, 100 if
Camprn S0/ percent |only MDUVpMDI exists, weight % can be used if it is close to 1
e |Malar %
K < 15 1ihr Enter the estimated ﬂrst order reaction rate of MDUpMDI with 1
pohlvol, default value is 3.8/hr
0.0| percent |Exhaust fitter efficiency, 0-100 1
1
Logen 3ATE-02| Ibiyr [Calculated MDI emiz=ions considering reaction and fitteration 1
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Example 2: Open Process (MDI) £\
\_
In the 2012 RCAP, since i1t does not consider reaction and

assumes all exhaust air is saturated with MDI, the reportable
emission is much higher!

Term Quantity Unit Comment Data Set #

Exhaust Airflow Rate 30,000.0) CFM |Enter velocity of blower operations 1
Tsp Exhaust Temperature 8.0 F Enter temperature and select units: F, K, or C. 1
% MDI in MDI/PMDI 50| percent [Enter percentage MOI in MDI/PMDI. 1
Cs 50| percent |Enter percentage of MDI/PMDI in the total formulation. 1
Hours of operation per year 2.080[ hrs/yr |Enter time of operations for the year. 1

.1
Lannual 4.69E+00| Iblyr |Calculated emissions of dilsocyanates 1

Recall from last slide: annual emission of 20 million sq. ft. products is
only 3.17x102 Ib!

Emission depends on production rate, not the ventilation
fan

16



COVEStI'Ol

e’

WE MAKE
the world

a brighter
place.

o -j:-



http:covestro.com

COVEStI'OI

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.
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