Vinyl Ethers South

I. VOC Summary - Point Source Emissions

Air Emissions inventory

Before Control After Control

VOC Generated Stack Emissions
Nafion Compound Name kalyr VOC | Iblyr VOC Ib/yr VOC Ib/yr HF
A. COF2 29,218 64,280 257 156
B. PAF 44,328 97,523 390 67
C. PMPF 46,994 103,388 414 36
D. PEPF 15,641 34,410 138 10
E. PMVE 966 2,125 2,125 0
F. PEVE 0 0 0 0
G. HFP 1,292 2,843 2,843 0
H. HFPO 1,292 2,843 2,843 0

Total 139,733 307,412 9,010 269

PE-PM Emissions

Page 8 of 10
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J. VOC Summary - All sources

Nafion Compound Name After Controf Equipment Total
Stack Emissions Emissions ™7 Emissions
Iblyr VOC Ib/yr HF Iblyr VOC Ib/yr HF Ibfyr VOC Ibfyr HF
A. |COF2 257 156 49 30 306 186
B. |PAF 390 67 48 8 438 75
C. |PMPF 414 36 535 45 948 81
D. |PEPF 138 10 223 15 361 25
E. |PMVE 2,125 0 1249 0 3374 0
E. |PEVE 0 0 1069 0 1069 0
G. |HFP 2,843 0 10 0 2853 0
H. |HFPO 2,843 0 316 0 3160 0
HFPO Dimer 6 0 6 0
MD 51 3 51 3
HydroPEVE 10 0 10 0
PPVE 10 0 10 0
AN 116 0 116 0
Total 9,010 269 3,692 101 12,702 370

Note 1 - See section titled "Equipment Emissions” for details
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Air Emissions Inventory

2008 Emission Summary

A. VOC Emissions Summary

Report date
Prepared by

Summary
Page 1 of 1

8/18/2009
Broderick Locklear

PE/PM Total
Nafion® CAS Chemical Name CAS No. Emissions | Accidental Emissions
Compound (Ibs) Releases (Ibs) (lbs)
COF2 Carbonyl Fiuoride 353-50-4 306 0 306
PAF Perfluoroacetyl Fluoride 354-34-7 438 0 438
PMPF Perfluoromethoxypropionyl fluoride 2927-83-5 949 0 949
PEPF Perfluoroethoxypropionyl fluoride 1682-78-6 361 0 361
PMVE Perfluoromethy! vinyl ether 1187-93-5 3,374 0 3,374
PEVE Perfluoroethyl vinyl ether 10493-43-3 1,069 0 1,069
HFP Hexafluoroproplyene 116-15-4 2,853 0 2,853
HFPO Hexafluoroproplyene Epoxide 428-59-1 3,160 0 3,160
AN Acetonitrile 5 75-05-8 116 0 116
HFPO Dimer |Perfluoro-2-Propoxy Propionyl Fluoride 2062-98-8 6 0 6
MD 51 0 51
HydroPEVE 10 0 10
PPVE Perfluoropropy! vinyl ether 1623-05-8 10 0 10
U 3 e Bl A e 8
Total VOC Emissions (lbs) 12,702 0 12,702
Total VOC Emissions (tons) 6.4 0.0 6.4
C. Toxic Air Pollutant and Hazardous Air Pollutant Summary (TAPS/HAPS)
. PE/PM Total
Nafion® EAS Chemical Kame GAS No. Emissions Accidental Emissions
Compound (Ibs) Releases (ibs) (Ibs)
HF Hydrogen Fiuoride 7664-39-3 370 0.00 370
Acetonitrile | Acetonitrile 75-05-8 116 0.0 116
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Reactor loop

Inventoried with
Equivalent mass HC
Inventoried with
Equivalent mass FC

Air Emissions Inventory

51 gal hydrocarbon*

383.3 1b hydrocarbon

9 gal fluorocarbon*

112.7 1b fluorocarbon

FC mass Mass of

Component fraction FC

COF2 0.09 X 112.7
PAF 0.04 X 112.7
HFP 0.03 X 112.7
PMPF 0.59 X 112.7
PEPF 0.23 X 112.7
Dimer 0.01 X 112.7
MD 0.01 X 112.7
AN Hydrocarbon 3833

Reactor decanter

Inventoried with 25 gal hydrocarbon*
Equivalent mass HC 187.9 1b hydrocarbon
Inventoried with 25 gal fluorocarbon*
Equivalent mass FC 313.1 Ib fluorocarbon
FC mass Mass of

Component fraction FC
COF2 0.09 X 313.1
PAF 0.04 X 313.1
HEP 0.03 X 313.1
PMPF 0.59 X 313.1
PEPF 0.23 X 313.1
Dimer 0.01 X 313.1
MD 0.01 X 3131
AN Hydrocarbon 187.9

Stripper column

Inventoried with 30 gal fluorocarbon
Equivalent mass FC 375.75 1b fluorocarbon

FC mass Mass of
Component fraction FC
COF2 0.09 X 375.8
PAF 0.04 X 375.8
HFP 0.03 X 375.8
PMPF 0.59 X 375.8
PEPF 0.23 X 375.8
Dimer 0.01 X 375.8
MD 0.01 X 375.8

I

1l

il

1

il

Fugitive Emissions
Page 2 of 6

* agsumes 60 gallons, 85% hydrocarbon,
15% fluorocarbon

Quantity
(Ib.)

10.1
4.5
3.4

66.5

25.9
1.1
1.1

383.3

* assumes 50 gallons,
50% HC, 50% FC

Quantity
(Ib.)

28.2
12.5
9.4
184.7
72.0
3.1
3.1

187.9

Quantity
(Ib.)

33.8
15.0
11.3
221.7
86.4
3.8
3.8
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AF column

Inventoried with
Equivalent mass FC

FC mass
Component fraction
PMPE 0.70
PEPF 0.27
Dimer 0.015
MD 0.015
AF overhead
Inventoried with 1,000 kg FC
2,200 b FC
FC mass
Component fraction
PMPF 0.72
PEPF 0.28
AF decanter
Inventoried with

Equivalent mass FC

FC mass Mass of

Component fraction FC

PMPF 0.72 X 375.8

PEPF 0.28 X 375.8
HEPO tank 135 gal HFPO

1,556 1b HFPO

Waste FC tank

Inventoried with 40 gal fluorocarbon®

Equivalent mass FC

FC mass
Comiponent fraction
Dimer 0.03
MD 0.47
ED 0.20
PEFPF 0.10
Hydro PEVE 0.10
PPVE 0.10

XX XX

X
X

KX XXX X

30 gal fluorocarbon*
375.75 b fluorocarbon

Mass of

EC

375.75
375.75
375.75
375.75

Mass of

FC

2,200
2,200

30 gal fluorocarbon
375.8 1b fluorocarbon

501 1b fluorocarbon*®

Mass of

FC

501
501
501
501
501
501

Air Emissions Inventory

Fugitive Emissions
Page 3 of 6

* 41l FC (70% PMPF, 27% PEPF,
1.5% dimer, 1.5% MD)

Quantity
(Ib.)
263.0
1015
5.6
5.6

Quantity
(Ib.)
1,584
616

Quantity
(Ib.)
271
105

* assumes 70% is condensation waste (4% dimer,
67% MD, 29% ED); 30% is from refining purges,
high boilers PEPF, hydro PEVE, and PPVE

I

Quantity
(Ib.)

14
235
102

50

50

50
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Air Emissions Inventory

Fugitive Emissions
Page 5 of 6

Refining
Inventoried with 3,000 kg FC
6,600 Ib FC
Mass Mass of Quantity
Component fraction EC (1b.)
PMVE 0.50 X 6,600 3,300
PEVE 0.50 X 6,600 3,300
Average System Composition - ABR/Refining
Quantity Fraction
in in Fugitive Equivalent
System System emissions HF
(Ib) (%) db) (Ib)
PMPF 33 0.4% 9 0.8
PEPF 33 0.4% 9 0.6
HFP 17 0.2% 4 non-A/F
PEVE 4,026 46% 1,069 non-A/F
PMVE 4,703 53% 1,249 non-A/F
Total 8,811 2,340 1.4
Example: 8,811 Ib. total fugitive emissions from ABR & Refining System

X 0.4% of ABR & Refining System total quantity is PMPF

= 9 1b. PMPF as a fugitive emission

C. Acetonitrile fugitive emissions

No normal process vents of acetonitrile ("AN") to stack. Equipment emissions are estimated above for normal
process composition and leaks. A material balance is also done to ensure all AN losses are accounted for. When
material balance shows negative loss, only the estimated equipment emissions are included.

VOC Emission

AN to hydrocarbon waste from VE-S = total HC waste — VE-N waste = 16,760 kg AN

Assume that: 5% of spent acetonitrile are fluorocarbons.

AN portion of hydrocarbon waste stream:

16,760 kg to H/C waste

X (100% - 5%)
= 15,922 kg AN to H/C waste

13,855 kg AN fed
15,922 kg AN to waste

-2,067 kg AN lost

= 0 kg VOC
01b VOC  additional AN loss

Note: Based on this material balance, it is assumed that no AN is emitted to atmosphere from fugitive emissions,
‘other than what is determined above. The amount of hydrocarbon sent to waste is probably overestimated due to
inaccuracies in calculation of VE-N portion of the waste.
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D. Total Fugitive Emissions

Air Emissions Inventory

Total Emissions
Emission Source b VOC
Condensation Tower 1,237
Agitated Bed Reactor & Refining 2,340
AN 114
Total 3,692

E. Speciated Equipment Emissions Summary

Nafion® . L.
Compound Equipment Emissions

1b VOC Ib HF
COF2 48 29
PAF 47 8
HFP 10 0
HFPO 312 0
PMPF 527 45
PEPF 220 15
HFPO Dimer 6 0
MD 50 3
HydroPEVE 10 0
PPVE 10 0
PEVE 1,069 0
PMVE 1,249 0
AN 114 0
TOTAL 3,672 100

Fugitive Emissions
Page 6 of 6



Vinyl Ethers South

Air Emissions Inventory

2008 Emission Summary

A. VOC Emissions Summary

Report date

Prepared by  Broderick Locklear

1/21/2009

PE/PM Accidental Total

Nafion® CAS Chemical Name CAS No. | Emissions | Releases | Emissions
Compound (Ibs) {lbs) (Ibs)
COF2 Carbonyl Fluoride 353-50-4 78 0 78
PAF Perfluoroacetyl Fluoride 354-34-7 665 0 665
PMPF Perfluoromethoxypropionyl fluoride 2927-83-5 941 0 941
PEPF Perfluoroethoxypropionyl fluoride 1682-78-6 358 0 358
PMVE Perfluoromethy! viny} ether 1187-93-5 3,374 0 3,374
PEVE Perfluoroethyl vinyl ether 10493-43-3 1,069 0 1,069
HFP Hexafiuoroproplyene 116-15-4 2,853 0 2,853
HFPO Hexafluoroproplyene Epoxide 428-59-1 3,155 0 3,155
AN Acetonitrile 75-05-8 114 0 114
HFPQO Dimer|Perfluoro-2-Propoxy Propionyl Fiuoride 2062-98-8 6 0 6
MD 50 0 50
HydroPEVE 10 0 10
PPVE Perfluoropropyl vinyl ether 1623-05-8 10 0 10

Total VOC Emissions (Ibs) 12,682 0 12,682

Total VOC Emissions (fons) 6.3 0.0 6.3
B. Toxic Air Pollutant and Hazardous Air Pollutant Summary (TAPS/HAPS)

" CAS Chemical Name CAS No., P.E /F:M Accidental TOt?I
Nafion® Emissions Releases | Emissions
Compound {Ibs) (lbs) (Ibs)
HF Hydrogen Fluoride 7664-39-3 270 0.00 270
Acetonitrile |Acetonitrile 75-05-8 114 0.0 114

Summary
Page 1 of 1



2008 Air Emissions Inventory Supporting Documentation
Emission Source ID No.: NS-D

Emission Source Description: Nafion RSU Process

Process and Emission Description:

The RSU process is a continuous manufacturing process. All emissions from this process vent to
the Nafion Division Waste Gas Scrubber (WGS),Control Device ID No. NCD-Hdr1, which has a
documented efficiency of 99.6%. The control of emissions of certain compounds will be
addressed in the attached spreadsheet. Certain components (i.e. TFE) pass completely through
the scrubber, therefore the efficiency is assumed to be 0%.

Basis and Assumptions:

The RSU process flowsheet #4 (W1207831) is used as a basis for relative compositions and flow
rates of vent streams to the division WGS. A 30 kg/hr maximum RSU production rate is used as
the basis for maximum vent rates.

Information Inputs and Source of Inputs:

Information Input Source of Inputs
RSU production quantity RSU Production Facilitator
Speciated emission rates RSU Process Flowsheet #4 (W1207831)

Point Source Emissions Determination:

Point source emissions for individual components are given in the following pages. A detailed
explanation of the calculations are attached.

Equipment Emissions and Fugitive Emissions Determination:

Emissions from equipment leaks which vent as stack (point source) emissions and true fugitive
(non-point source) emissions have been determined using equipment component emission factors
established by DuPont. The determination of those emissions are shown in a separate section of
this supporting documentation.
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RSU Process Fugitive Emission Determination

Page 1 of 2

Fugitive and Equipment Emissions Determination (Non-point Source):

Fugitive (FE) and Equipment Emissions (EE) are a function of the number of emission points in the
plant (valves, flanges, pump seals). The inventory shown below is conservative and based on plant
and process diagrams. Note that the calculations below include equipment emissions inside buildings

as well as equipment emissions outside (fugitive emissions).

A. Equipment emissions from SU Reactor, Rearranger, RSU Still and RSU Hold Tank:

Emissions are vented from equipment located inside the RSU barricade and are vented to a vent

Barricade:
Valve emissions: 250 valves x 0.00036 Ib/hr/vaive
Flange emissions: 550 flanges x 0.00018 Ib/hr/flange

Total equipment emission rate

0.090 Ib/hr EE
0.045 Ib/hr EE

0.135 Ib/hr EE

Days of operation = 72

On average 0.13 lbs of HF are produced for every 1 Ib of RSU, SU or PAF.

VOC: 0.135 Ib/hr EE HF: 0.135 Ib/hr EE
24 hours/day 24 hours/day

72 days/year 72 days/year
232.7 Iblyr VOC from EE 0.13 Ib HF per Ib VOC

30.2 Ib/yr HF from EE

> x
o= x x

B. Fugitive Emissions From SO3 Storage Tank and Vaporizer
This equipment is not inside a building, therefore emissions are true Fugitive Emissions

0.031 Ib/hr FE
0.032 Ib/hr FE
0.063 Ib/hr FE

Valve emissions: 85 valves x 0.00036 Ib/hr/valve
Flange emissions: 180 flanges x 0.00018 Ib/hr/flange
Total fugitive emission rate

min

S03: 0.063 Ib. FE/hr H2504: 0.063 Ib. FE/hr
24 hours/day 24  hours/day
72 daysfyear 72  days/year

108.9 Ib/yr SO3 from EE 1.225 b H2S04 per Ib SO3
133.4 lb/yr H2504 from FE

I x x

M xX X x

C. Fugitive Emissions From EDC Tank
This equipment is not inside a building, therefore emissions are true Fugitive Emissions

0.007 Ib/hr FE
0.002 Ib/hr FE
0.009 Ib/hr FE

Valve emissions: 20 valves x 0.00036 Ib/hrivalve
Flange emissions: 10 flanges x 0.00018 ib/hr/flange
Total fugitive emission rate

VOC: 0.009 Ib/hr FE HF: 0
24 hours/day
72 days/year

15.6 Ib/yr VOC from FE

I >



RSU Process

Fugitive Emission Determination

Page 2 of 2
D. Total RSU Plant Non-Point Source Emissions
Equipment Fugitive
Emissions Emissions
VOC HF VOC S03 H2504
ERISSIoTSG0TcE Iblyr Iblyr Ib/yr Ib/yr thlyr
A. Equipment Emissions from SU Reactor,
Rearranger, Still and Hold Tank 2327 302 0 0 0
B. Fugitive Emlssm_ns From SO3 Storage 0 0 0 108.9 133.4
Tank and Vaporizer
C. Fugitive Emissions From EDC Tank 0 0 15.6 0 0
Total for 2008 232.7 30.2 15.6 108.9 133.4
E. VOC Emission by Source Type
T n X T a » T o 7]
23 |sS_|gs_ | 2s_|E8._ |58~
o 8 n O 3 oo | 290 | Tmso | €23
= th = = n = o 0= - 0 = o uwz
28 |5 |2 |2E |82 | "¢
o W w i < ® @
TFE 2502.0 231.2 0 0 2733.1
PAF 6.9 0.6 0 0 7.6
RSU 2.3 0.2 0 462.0 464.6
Su 6.9 0.6 0 0 7.6
EDC 0 0 15.6 0 - 15.6
Total 2518.2 232.7 15.6 462.0 3228.4
Note: Speciated equipment emissions were estimated by assuming that each
compound’s equipment emission concentration was equal to that compound’s
stack emission fraction of the total stack emission.
Example: The TFE equipment emissions were determined by the ratio of the
TFE stack emission (1,997.9 ib) divided by the total stack emission (2,010.8 [b),
multiplied by the total equipment emissions (229.4 Ib).
Specifically: 2502.0 | 2327 = 2312 |b. TFE

2518.2 |



RSU Process' Accidental Releases
Page 1 of 1

Accidental Releases to Atmosphere

A. Incident 2008-106 Date: 8/4/2008

Material Released: RSU
Quantity Released: 0 Ibs
Material Released: SO3
Quantity Released: 0 Ibs
Material Released: TFE
Quantity Released: 16 Ibs
HF Potential:

1 mole of RSU will generate 1 mole of HF

1mole RSU 20gHF 1 mole HF
1ke RSUx )BT =0.111kg HF
180 gRSU 1mole HF 1mole RSU
Therefore, each 1 Ib of RSU generates 0.111 Ib of HF
Quantity VOC Released:
0.0 Ibs RSU = 0.0 Ibs VOC from RSU
0.0 Ibs SO3 = 0 Ib VOC from SO3
16.0 Ibs TFE = 16 ib VOC from TFE
Total VOC Released = 16.0 Ibs VOC from RSU
Quantity HF Released:
HF Equivalent Emissions = 16 b RSU
X 0.111 Ib HF/lb RSU
1.8 Ib HF
B. Total Emissions from Accidental Releases
Source Ib RSU b SO3 Ib TFE | Ibfyr VOC | Ibfyr HF
A. Incident 2008-106 0.0 0 16 16.0 1.78

Total for 2008 00 | 0 | 16 16.0 | 178




Nafion Liquid Waste Air Emissions Inventory Page 1 of 7

2007 AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No.: NS-E

Emission Source Description: Nafion Liquid Waste Stabilization

Process & Emission Description:

The Nafion liquid waste stabilization is a continuous system of storage with batch
neutralization. To comply with the regulatory requirements of RCRA SubPart CC, neither the
storage tank nor the reactor vent during normal operating conditions. All venting from this
system occurs as a non-routine maintenance activity, which is detailed in the following pages.
All emissions from this system are vented through the Nafion Division Waste Gas Scrubber
(Control Device ID No. NCD-Hdr1) which has a documented control efficiency of 99.6%

for acid fluoride compounds. The control of emissions of specific compounds will be
addressed and detailed in the following pages.

The Nafion liquid waste stabilization process emits compounds in the acid fluoride family.

In the presence of water, these acid fluorides will eventually hydrolyse to hydrogen fluoride.
For the purpose of this emissions inventory, a conservative approach will be take and the acid
fluorides will be reported both as a VOC and as the equivalent quantity of hydrogen fluoride.

Basis and Assumptions:

- For the HF emissions the entire gas flow is assumed to be HF
- The VOC emissions are assumed to be 30% COF2 and 70% TAF
The reactor and storage tank are assumed to have the same concentration.
The ideal gas law 1s used. ‘

Information Inputs and Source Inputs:

Information Input Source of Inputs
Weight of Tank P21 (H3450WG and H3606 WG)
Category and Reason for Emission Waste Mechanical Facilitator

Point Source Emissions Determination:
Shown on the following pages
Fugitive Emissions Determination:

Shown on the following pages.

Prepared by Dianne L. Fields 6/15/2009
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Stack Emissions from Maintenance Activity or Emergency Activity

Background

Before performing maintenance on the reactor or storage tank, the pressure from the system

is vented to the Division WGS. Each vent is recorded in P21 by the weight before and after
the vent. There can be times when the pressure in either the reactor or storage tank rises rapidly
due to reaction. During these times if the pressure rises above 700 kpa in either tank, a pressure
control valve can be opened to vent the tank to avoid the relief valve opening. See chart below.

Tank Weight
Date Tank Category Reason Initial | Final
(kg) | (kg) |
8/18/08 Storage Tank | Maintenance | shutdown work 40 0

Sample calculation using maintenance activity dated 8/18/08
Initial Weight minus Final Weight equals kg vented to Division WGS

40 kg minus 0 kg equals 40 kg vented to WGS

Assume that all of the above is VOC emissions This assumption also overstates the true emissions
as inerts, such as nitrogen are not counted.

After-control emissions utilizing the 99.6% control efficient Waste Gas Scrubber (WGS):

Percentage of acid fluoride VOCs removed by the WGS = 99.6%
Percentage of acid fluoride VOCs vented from the WGS = 100% minus 99.6%
Percentage of acid fluoride VOCs vented from the WGS=  0.4%

Therefore, VOCs vented to the atmosphere from the 8/18/08 maintenance activity is equal to:

Amount of VOCs vented to WGS: 40 kgofVOC
Percentage of VOCs vented from the WGS: x_ 0.4%
Quantity of VOCs vented from the WGS: 0.16 kgVvOC

= 0.35274 Ib VOC

Il

Prepared by Dianne L. Fields 6/15/2009
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Stack Emissions from Maintenance Activity (cont.)

VOC Emissions by Compound

Assume that the vapor is 30% COF2 and 70% TAF. This assumption is based on process
knowledge of the system.

Quantity of VOCs vented from the WGS (sec previous page) =  0.3527 Ib VOC
COF2 (carbonyl fluoride) CAS No. 353-50-4
Sample calculation using maintenance activity dated 8/18/08
VOC emissions would be equal to:

0353 IbVOC | 030 IbCOF2 = 0.1058 Ib COF2
| Ibvoc

TAF (telomeric acid fluoride) CAS No. 690-43-7
(perfluoro-3,5,7, 9,11-pentaoxadodecanoyl fluoride)

Sample calculation using maintenance activity dated 8/1 8/08

VOC emissions would be equal to:

0353 bVOC | 0.70 IbTAF = 0.2469 1b VOC
|  Dbvoc

Prepared by Dianne L. Fields 6/15/2009
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Stack Emissions from Maintenance Activity (cont.)

HF Potential

Assume that the vapor is 30% COF2 and 70% TAF. This assumption is based on process
knowledge of the system.

COY¥2 (carbonyl fluoride) CAS No. 353-50-4
Each mole of COF2 ( MW = 66) can generate 2 moles of HF (MW =20)

11b COF2 | 1 mole COF2 | 201b HF | 2molesHF = 0.606 Ibof HF
| 661bCOF2 | mole HF | 1mole COF2

Therefore, each 1 1b of COF2 generates 0.606 Ib of HF

TAF (telomeric acid fluoride) CAS No. 690-43-7
(perfluoro-3,5,7, 9,11-pentaoxadodecanoyl fluoride)

Each mole of TAF ( MW = 330) can generate 1 mole of HF (MW =20)

1IbTAF | 1moleTAF | 201bHF | I'molesHF = 0.061 IbofHF
| 3301b TAF [moleHFl 1 mole TAF

Therefore, each 1 1b of TAF generates 0.061 Ib of HF
Sample calculation using maintenance activity dated 8/18/08
Quantity of VOCs vented from the WGS (see Page2) = 0.3527 Ib VOC

HF equivalent emissions would be equal to:

0.353 Ib VOC 0.30 1b COF2 0.606 IbHF = 0.0641 Ib HF
Ib VOC Ib COF2

0.353 1b VOC 0.70 1b TAF 0.061 IbHF = 0.015 IbHF
Ib VOC Ib TAF

Therefore, HF vented to the atmosphere from the 8/18/08 maintenance activity is equal to:

0.0641 bHF + 0015 IbHF = 0.0791 b HF

Prepared by Dianne L. Fields 6/15/2009



Nafion Liquid Waste

Air Emissions Inventory

Stack Emissions from Maintenance Activity (cont.)

Page 50of 7

Calculation page
Weight of Tank Emitted | Emitted
Date Tank Category Reason Initial Final voC HF
(kg) (k) (b) {b)
8/18/08 |Storage Tank |Maintenance |Valve Repair 40 0 0.353 0.079
Total Emissions 0.35 0.08 |
Total vOC = 0.35 Ib
[VOC = 0.0002 ton |STACK EMISSIONS
Total EIF = 0.08 Ib —ISTACK EMISSIONS

Speciated VOC Stack Emissions

The VOC emissions from the Waste Liquid Stabilization process is assumed to be comprised
of 30% by weight of COF2 and 70% by weight of TAF. The emission of these compounds

from each of the following events is determined simply by multiplying the total emitted VOC
by 30% to determine the COF2 emission and 70% to determine the TAF emission.

Emitted | Emitted | Emitted
Date Tank Category Reason vocC COF2 TAF
(b) b) (Ib)
8/18/08 | Storage Tank| Maintenance| Vaive Repair 0.353 0.106 0.247
Total Emissions 0.35 0.11 0.25

Prepared by Dianne L. Fields 6/15/2009
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Fugitive Emissions Leak Rates for Process Equipment

Using the following table, the Fugitive Emissions Rates will be calculated:

Emission Factors
Component |Service (Ib/hr/component)
Pump Seals Light Liquid 0.00115
Valves Light Liquid 0.00036
Flanges All 0.00018

VOC Fugitive Emissions from Equipment Components

2 Pump Seals x 0.00115 Ib/hr/pumpseal 0.0023  Ib/hr VOC
148 Valves X 0.00036 Ib/hr/valve 0.0533 Ib/hr VOC
45  Flanges X 0.00018 Ib/hr/flange = 0.0081 Ib/hr VOC

Total VOC Emissions from Equipment Leaks 0.0637 Ib/br VOC

Total Annual Fugitive VOC Emissions:

0.0637 Ib/hr VOC x 8760 hr/year = 557.84 1b VOC
0.2789 tons VOC

Speciated Fugitive VOC Emissions by Compound:

Assume that the emissions are 30% COF2 and 70% TAF. This assumption is based
on process knowledge of the system.

557.8 b VOC 0.30 Ib COF2 167.35 Ib COF2

Ib VOC

557.8 Ib VOC 0.70 1b TAF 390.49 1b TAF

Ib VOC

See Page 3 for HF equivalents calculation:

557.8 b VOC 0.30 1b COE2 0.606 bHF = 101.42 Ib HF
Ib VOC Ib COF2
557.8 1b VOC 0.70 1b TAF 0.061 IbHF = 23.666 Ib HF
Ib VOC Ib TAF
10142 bHF + 23.666 bHF = 125.1 1b HF

Prepared by Dianne L. Fields 6/15/2009



Nafion Liquid Waste Air Emissions Inventory Page 7 of 7

Emission Summary

A. VOC Emissions by Compound and Source

Nafion® Stack Fugitive Total
Compound CAS Chemical Name CAS No. | Emissions | Emissions | Emissions
P (Ibs) (Ibs) (bs)
COF2 |Carbonyl fluoride 116-14-3 0.11 167.4 167.5
tap |Perfluoro-3,5.7,9,11- 690-43-7| 025 390.5 390.7
pentaoxadodecanoyl fluoride
Total VOC (Ib) 558.2
Total VOC (ton) 0.28
B. Toxic Air Pollutant Summary
Stack Fugitive Total
cl:;ﬁ(:ﬁ d CAS Chemical Name CAS No. | Emissions | Emissions | Emissions
P (Ibs) (ibs) (Ibs)
HF Hydrogen fluoride 7664-39-3 0.08 125.1 125.2

Prepared by Dianne L. Fields 6/15/2009



Emission Summary
Page 1 of 1

SR/CR Resin Manufacturing Process Emissions

Yearly Emission Summary

A. VOC Compound Summary

B. Toxic Air Pollutant Summary

NS-G SR/CR Resins Manufacturing Process
Nafion® .
Compound CAS Chemical Name CAS No. Emission (Ibs)
PSEPVE Perfluoro-2-(2-Fluorosulfonylethoxy) Propyl Vinyl Ether | 16090-14-5 8,729
FPropanoic Acid, 3-[1-
[Difluoro[(Trifluoroethenyl)oxylMethyi}-1,2,2,2-
EVE Tetrafluoroethoxyl-2,2,3,3-Tetrafluoro-Methyl Ester 63863-43-4 649
TFE Tetrafluoroethylene 116-14-3 38,715
E-2 2H-Perfluoro(5-Methyl-3,6-Dioxanonane) 3330-14~1 6,610
MeOH Methanol 67-56-1 519
Total VOC Emissions (Ibs) 55,221
Total VOC Emissions (tons) 27.6

NS-G SR/CR Resins Manufacturing Process
Nafion® .
Compound CAS Chemical Name CAS No. Emission (Ibs)
F-113 Trichloro-1,2,2-trifluoro-1,1,2 Ethane 76-13-1 0
HF Hydrogen Fluoride 7664-39-3 0.5
MeOH Methanol 67-56-1 519
Total VOC Emissions (lbs) 520
Total VOC Emissions (tons) 0.3
NS-G Revision.xls 8/27/2009
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NS-H Membrane treatment (extrusion & hydrolysis) summary report.

DMSO Emissions yr

Waste Shipped
Waste in storage tk yr end

Waste in storage tk yr end
Waste % in storage tk yr end

DMSO Waste Content
DMSO in Waste liquid
DMSO Shipped as Waste liquid

DMSO pumped to waste treatment
DMSO Inventory
inv. Begin year

inv. End year
DMSO Drums Rec

Wt/Drum

total DMSO consumed

DMSO Emissions into air
DMSO Emissions into air

Acetic Acid Emissions air

1st Quarter
2nd Quarter
3rd Quarter

4th Quarter
Total

Acetic Acid Emissions Rate

Acetic Acid HAP/TAP Emissions
Acetic Acid HAP/TAP Emissions

wit%
Ibfyr
tb/yr

Ibiyr
drums
drums
drums
Ib/drum
Ib

Ib/yr
tons/yr

hrs
hrs
hrs

hrs
hrs

Ib/hr

Ib/hr
Iblyr

2008

616.8

6291
10%

1%
692

28885

data from Danny Melvin or replacement

=Waste% in Tank * Size of tank (5507 gal)
=gallons in tank* conversion of Ib/gal of typical concentration

‘of KOH/DMSO/water (10.2 Ib/gal)

from IP-21, YO7403LG

Per PR-70 average DMSO concentrations at highest limit,
Lab analysis as support is available. Which indicates actual
content is less then 11, Nafion® Products has decided to
use the higher possible content to ensure fail safe position.
=(total Ib. shipped offsite+total tb. stored
onsite)*concentration of DMSO in tank (11%)

=(total Ib. shipped offsite)*concentration of DMSQ in tank
(11%)

Calc. from P21 the number of days that we pumped to
waste treatment, this rate is given at 5 gph (there is no flow
meter at this time), use tank level changes [P21 Y07403LG
to indicate tank level changes which means we are
pumping. # days * *hr/day*gal/hr* Can also try using
Y30529HS, which indicates if the pump is on

20

from previous yr

from Shipping and Material Coordinator (Autumn Arenivas)

88

from Shipping and Material Coordinator (Autumn Arenivas)

507
50700

21123
10.6

On shipping labels (from Shipping and Material Coordinator -
Autumn Arenivas)

=wh/drum*(dmso drum rec + inv. Begin year - inv. End year)

from total DMSO consumed - DMSO shipped as waste-
DMSO pumped to waste treatment

DMSO emissions into air/2000 Ib. per ton

99.1

from hydr run sheets, from quarterly acetic acid emissions
report, completed by Hydrolyis ATO

108.9

from hydr run sheets, from quarterly acetic acid emissions
report, completed by Hydrolyis ATO

52.38

from hydr run sheets, from quarterfy acetic acid emissions
report, completed by Hydrolyis ATO

from hydr run sheets, from quarterly acetic acid emissions
report, completed by Hydrolyis ATO

263.9

0.727

191.7
192

from TA-NF-01-1240 study by Lee Ann Kessler in 1999

=lb/hr * Total # of hours, brought to NS-H summary sheet
Acetic Acid emissions



from TA-NF-01-1240 study by Lee Ann Kessler in 1999 the amount of HF produced per kg of polymer processed
at various temperatures.
Use higher temp for extrusion.
kg/kg @ 200C 0.0003 5806.2 total operating schedule OS-19
kg/kg @ 200 C 0.0001 Seasonal % working schedule
kg/kg @ 275 C 0.000675
kg/kg @ 275 C 0.000075
kg/kg @ 300 C 0.00008
kg/kg @ 300 C 0.00001



Emission source/Operating Scenario Data

1. Emission Source [D No.

Actual emissions per pollutant listed for source/process identified on page 1:

Emissions-| Emission
Criteria | estimation
Pollutant pollutants | method
Criteria (NAAQS) pollutants code (tons/yr) code
2008
Carbon Monoxide CO 0 8
NOx NOx 0 8
TSP TSP 0 8
PM 2.5 PM-2.5 0 8
PM 10 PM-10 0 8
SO2 S02 0 8
vOC VOC 10.7 8
HAP/TAP pollutants CAS # 8
Acetic Acid 64-19-7 192 8
Hydrogen Fluoride 7664-39-03 a8 8




AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No.: NS-| MEMBRANE SPRAYBOOTH

Emission Source Description: Nafion® resin membrane spray booth treatment process
Process Description: 0S-19 / Nafion® resin membrane spray booth treatment processes

The spray coating process supplies a thin uniform layer of coating (pigment & resin) solution to
the surface of Nafion® membrane. This is accomplished in the following process Binder solution
(Potymer and alcohol) is handled in 55 gallon drums and stored in an enclosed paint preparation
room.or temporarily on an outside pad prior to use. Pigment is received in 100 kg fiber packs and
stored in the paint preparation area again prior to use.

The coating (or paint) solution is prepared by adding measured amounts of binder solution, a
wetting agent, pigment and alcohol to an agitated premix tank. The coating solution is then tested
per specification. If acceptabie, the material is put into carboys. If not acceptable, the material is
blended or processed though various equipment until tested within specifications. The acceptable
coating solution is stored in carboys in the paint preparation area until needed for spray coating
process..

In the spray coating process the resin membrane is feed continuously through the spray booth
while the coating material is “sprayed” onto the membrane. An automatic transverse machine
carries two air jet spray guns back and forth in front of the membrane and applies a thin coating.

The volatile paint alcohol is evaporated in the top section of the spray booth and in the exit
enclosure behind the top section of the spray booth, leaving a dry pigment/binder coating on the
membrane’s surface.

The resin membrane spray coating and coating preparation process is contained in a enclosed
room. All emissions are contained within the room and vent through emission control stacks. Air
is supplied into the rooms and vented on a once through basis. The ventilation system is designed
for 2 to 5 minute air exchange rate.

Basis and Assumptions:

- vent to atmosphere via stack
- No fugitive emissions due to all emissions vented through stack.
- Total Suspended Particles are pigment and larger than 10 micron PM.

- Maximum coating rate is 180cc/min per spray gun design basis with air pressure at max soc's.
For these calculations the products area is using a 10% above factor to ensure emissions are not
under reported. Thus 200 cc/min is basis for rate.

- Density of coating material is 7.928 Ibs/gal average. This is soc aim. Actual lab analysis is
performed with verifies this average over annual time frame. Thus basis of calculation assumes
7.928 SOC average vs lab reported average.

- Density of coating material is 7.928 Ibs/gal average. This is soc aim. Actual lab analysis is
performed with varifies this average over annual time frame. Thus basis of calculation assumes
7.928 SOC average vs lab reported average.



- Solution make up alcohol concentrations are soc specification averages. COA’s verify actual
concentrations are at soc averages. Thus basis of calculation assumes soc average for solution
concentrations.

- Coating solution solid concentrations are soc specification averages. Lab analysis is performed
and verifies this average over annual time frame. Thus the basis of calculation assumes 18%
solids in coating batch.

- Paint applications emissions arrestor efficiency is 95% based on equipment design specification.
5% of total solids are lost as air emissions.

Information Inputs and Source of Inputs:

[nformation Source

Paint batches made Spray coating run sheets & lab numbering system for each batch made.
Gallons/batch PR-81 process SOC

Paint batches remade Spray coating run sheets & lab numbering system for each batch made.

Note that the lab numbering system will indicate R for remade batches.

Gallons added/remade batch PR-81 process SOC
Coating Density PR-81 process SOC
Binder solution make up PR-81 process SOC
% Ethanol PR-81 process SOC
% Methanol PR-81 process SOC
% 1-Propanol PR-81 process SOC
Coating % solid pigment PR-81 process SOC
Paint Arrestor efficiency PR-81 process SOC
CA membrane Coated Master Production Scheduler via SAP BW Reporting
Total hours of operation Master Production Scheduler via SAP BW Reporting

% Hours operation per quarter Master Production Scheduler via SAP BW Reporting



NS-l Membrane Spraybooth summary.

from spraycoating
paint & binder lab
resuits

from spraycoating
paint & binder lab
results NG first
samples.

Coating Process yr 2008
Max Spray Coat Rate cc/min (2 guns) 400
Max Process Rate gal/hr 6.3
Paint Batches batch 248
Gallons/batch gals 25 or 50
Gallons from Original batches gals 7900
Remade batches batchs 0
Gallons added/batch gals 5
Gallons added to remake batchs gals 0
Annual Process Throughput gals/yr 7900
Coating Density Ib/gal 7.928
Coating Consumed Ibslyr 62631
VOC Emissions
Ethanol wt % 69%
Methanol wt % 1%
1-Propanol wt % 8%
Annual VOC Emissions Ibs/yr 48852
tons/yr 24.4
TSP Emissions
Coating Solids wt % 18%
Paint Arrestor Effic % 95%
Solids Produced Ibiyr 11274
Annual TSP Emissions Ibs/yr 563.7
total suspended particles tons/yr 0.28



Actual emissions per pollutant listed for source/process identified on page 13

Criteria (NAAQS) pollutants P‘é'g’;:”t E{Tﬁgggﬂgﬁi‘j{/‘s
Carbon Monoxide CcO 0

NOx NOx 0

TSP TSP 0.28

PM 2.5 PM-2.5 0.28

PM 10 PM-10 0.28

S02 S02 0

VOC VvOC 24.4




2008 AIR EMISSIONS INVENTORY SUPPORTING DOCUMENTATION

Emission Source ID No.: NS-K

Emission Source Description: Nafion E-Fluids Production Process

Process and Emission Description:
The E2 process is a batch manufacturing process. All emissions from this process
vent to the atmosphere, some via a vertical stack. The control of emissions of
certain compounds will be addressed in the attached spreadsheet.

Basis and Assumptions:
Engineering calculations using compositions, volumes and paritial pressures are used
to determine amounts vented. See attached information for assumptions made for
cach vessel. A typical batch is ~ 220 kgs of E fluids with the following composition
(86% E2, 10% E1 and 4% E3).

Information Inputs and Source of Info.:

Information Input Source of Imputs
E2 production quantity E2 Production Facilitator
Speciated emission rates Attached calculations

Point Source Emissions Determination:

Point source emissions for individual components are given in the attached
spreadsheet

Equipment Emissions and Fugitive Emissions Determination:

Emissions from equipment leaks which vent as stack (point source) emissions and
true fugitive (non-point source) emissions have been determined using equipment
component emission factors established by DuPont. The determination of those
emissions are shown in a separate section of this supporting documentation.
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E-Fluidg Process

Fugitive/Equipment Emissions
Page 9 of 11

Fugitive and Equipment Emissions Determination (Non-point Source):

Fugitive Emissions(FE) and Equipment Emissions (EE) are a function of the number of emission points in the
plant (valves, flanges, pump seals). For the equpiment emission calculations the inventory shown below is
conservative and based on plant and process diagrams. Note that the calculations below include equipment
emissions inside buildings as well as vessel emissions outside (fugitive emissions).

A. Fugitive Emissions from Crude E-fluids tote:

This 180-gallon tote is filled with dry crude E-fluids from the 55 gallon drum. This material then gets
transported to the Polymers area for use. This tote can hold several batches of material. This filling activity
occurs on the outside of the E2 building. Assume the filling is at 30 degrees Celsius and assume that one
batch of E-fluids displaces 33% of the tote, or 60 gallons of volume, during filling. These emissions will be
"Fugitive" in nature.

Calculations:

PV =nRT (assumes the Ideal Gas Law)

33% Tote Volume = 60 gallons / 7.48 gal/ft® = 8.02 ft°
Contents of vessel :
Vapor Partial
Pressure | Pressure*
Component MW Kgs Moles | Mol % (psia) (psia)
E1 286 22.00 0.08 | 15.09 9.70 1.46
E2 452 189.20 0.42 | 82.12 0.85 0.70
E3 618 8.80 0.01 2.79 0.17 0.0047
Total 220.00 0.51 | 100% | ‘
* Partial Pressure = Vapor Pressure multiplied by Mol% divided by 100%
Tank temperature = 30 degrees Celsius is equal to  545.69 degrees R
R= 10.73  psia-ft*/lb-mol/degR
For E1: n = moles of E1 = (Partial pressure of E1) * (Volume) / (R) / (Temperature)
n= 1.46  psia X 8.02 ft = 0.0020 Ib-mol E1
10.73  psia-ft’/Ib-mol/degR 545.69 degrees R
0.0020 Ib-mol E1 X 286 IbE1 = 0.57 Ib E1/batch
Ib-mol E1
For E2: n = moles of E2 = (Partial pressure of E2) * (Volume) / (R) / (Temperature)
n= 0.70 psia x 8.02 f° = 0.0010 lb-mol E2
10.73 psia-ft*/ib-mol/degR 545.69 degrees R
0.0010 Ib-mol E2 X 452 b E2 = 0.43 Ib E2/batch
Ib-mol E2
For E3: n = moles of E3 = (Partial pressure of E3) * (Volume) / (R) / (Temperature)

8.02 it 0.000007 Ib-mol E3

545.69 degrees R

0.0047 psia X
10.73 psia-ft*/lb-mol/degR

n=

(]

618 Ib E3 0.004 Ib E3/batch

{b-mol E3

0.000007 Ib-mol E3 X




E-Fluids Process

Fugitive/Equipment Emissions
Page 10 of 11

Total Fugitive Emissions from E2-Fluids process

Chemical Ib/batch No. of batches lbs
E1 0.57 77 442

E2 0.43 77 33.3

E3 0.004 77 0.3
Total 77.7

B. Equipment Emissions From Valves, Pumps and Flanges

The emission rates for valves, flanges, etc. have been established by the DuPont Company. The emission

rates from these types of equipment in the E-fluids process is considered "Excellent" and therafore the
following rates are use: valve = (0.00039 Ib/hr), flange = (0.00018 Ib/hr)

Calculations:

Valve emissions:
Flange emissions:

Total equipment emission rate

VOC:

By Component:

134 valves x 0.00039 Ib/hrivalve =
20 flanges x 0.00018 Ib/hr/flange =

0.0559
1,128
63.0

Ib/hr VOC
operating hrs/year
Ib/yr VOC

0.0523 0 Ib/hr VOC
0.0036 0 Ib/hr VOC
0.0559 0 Ib/hr VOC

We will assume that equipment emissions are the same composition as the crude E-fluids (l.e. 10% E1,
86% E2, and 4% E3)

Total Equipment Emissions from E-fiuids process:

Total Equipment Total Equipment
Chemical Emission Rate Emission Rate
Chemical Fraction (Ib/yr) (Ib/yr)
E1 10% 63.0 6.3
E2 86% 63.0 54.2
E3 4% 63.0 2.5
Total 63.0

Where the Chemical Emission Rate equals the Total Equipment Emission Rate
multiplied by the Chemical Fraction



E-Fluids Process 2002 Emissions

'Accidental Releases to Atmosphere

A.

Material Released: E1

Quantity Released: 0 ibs

specific gravity =

E1 is a VOC without the potential to form HF.
B. Date:

Material Released: E2

Quantity Released: 0 Ibs

E2 is a VOC without the potential to form HF.
C. Date:

Material Released: E3

Quantity Released: 0 Ibs

E3 is a VOC without the potential to form HF.

E. Total Emissions from Accidental Releases

Accidental Releases
Page 11 of 11
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TFE Purification Process Air Emissions Inventory Emission Summary

: Page 1 of 1

Emission Summary
A. VOC Compound Summary
NS-L TFE/HCI Separation Process
NGHoRE CAS Chemical Name CAS No. | Emission (lbs)
Compound
TFE Tetrafluoroethylene 116-14-3 28,018

Total VOC Emissions (Ib) 28,018

Total VOC Emissions (tons) 14.0

B. Toxic Air Pollutant Summary

NS-L TFE/HCI Separation Process

it CAS Chemical Name CAS No. | Emission (Ibs)
Compound

HCI Hydrogen Chloride 76-470-10 85.9




2008 Air Emissions Inventory Supporting Documentation
Emission Source ID No.: NS-M

Emission Source Description: TFE/CO2 Separation Process

Process and Emission Description:

The TFE/CO2 separation process is a continuous process. All emissions from this process vent to
either the Nafion Division Waste Gas Scrubber (WGS) or the area vent stack. The control of
emissions of the TFE compound will be addressed in the attached spreadsheet. TFE will pass
completely through the scrubber, therefore the efficiency is assumed to be 0%.

Basis and Assumptions:

A mass balance is used as the basis for the TFE/CO2 area emissions. The TFE/CO2 emissions
includes the TFE/CO2 area as well as the Polymers LIC and dryers. The flow of TFE/CO2 into
the area is divided by two in order to determine the amount of TFE fed to the system. Then each
of the end users (which includes polymers, semi-works, MMF and RSU) determine how much
they have consumed and these numbers are subtracted from the total TFE into the system to
determine the emissions. Mass flowmeters in each area are used to determine the total input and

output flows.

Information Inputs and Source of Inputs:

Information Input Source of Inputs

TFE/CO2 consumption Precursor Production Facilitator/IP21
Polymers Consumption Polymers Production Facilitator/IP21
Semiworks Consumption Semiworks Production Facilitator/IP21
MMF Consumption Precursor Production Facilitator/IP21
RSU Consumption Precursor Production Facilitator/IP21

Point Source Emissions Determination:

Point source emissions for individual components are given in the following pages. A detailed
explanation of the calculations are attached.

Equipment Emissions and Fugitive Emissions Determination:

Emissions from equipment leaks which vent as stack (point source) emissions and true fugitive
(non-point source) emissions have been determined using equipment component emission factors
established by DuPont. The determination of those emissions are shown in a separate section of

this supporting documentation.
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TFE/CO2 Separation Process Fugitive Emission Determination
Page 1 of 2

Valve emissjons: 15 valves x 0.00036 Ib/hrivalye = 0.005 Ip/hr FE
Flange emissions: 24 flanges x 0.00018 lb/hr/ﬂange = 0.004 Ib/hr FE
Total TFE/CO2 emission rate = 0.010 Ib/hr FE
Days of Operation = 2
Voc: 0.005 Ib/phr TFE FE
X 24 hours/day
X 2 days/year
= 0.2 Ib/yr VOC from EE
Co2; 0.005 Ib/hr COz FE

X 24 hours/day
X 2 days/year
= 0.2 Iblyr co2 from EE

This equipment jg not inside g building, therefore emissions are true Fugitive Emissiong

Valve emissions: 2 valves x 0.00036 Ib/hrivalve = 0.001 Ib/hr FE
Flange emissions: 12 flanges x 0.00018 lb/hr/ﬂange = 0.002 ib/hr FE
Total TFE/CO2 emission rate = 0.003 Ib/nr FE
Days of Operation = 2

VOcC: 0.0014 Ib/hr TFE FE

X 24 hours/day
X 2 days/ ear
= 0.1 Ib/yr Voo from EE

Co2: 0.0014 1b/hr CO2 FE

X 24 hours/day
X 2 days/ ear
= 0.1 Ib/yr CO2 from EE



TFE/CO2 Separation Process

D. Total Non-Point Source Fugative Emissions

VOC
Emission Source biyr
A. Fugative emissions from TFE/CO2 Truck 0.2
Unloading area: ]
B. Fugitive Emissions From TFE/CO2 0.1
Vaporizer )
Total for 2008 0.3

Note: All VOC emissions are TFE. There are no other
VOC's used in the TFE/COZ2 area.

coz2

Emission Source Ib/yr

A. Fugative emissions from TFE/CO2 Truck 0.2
Unloading area: )

B. Fugitive Emissions From TFE/COZ 0.1
Vaporizer )

Total for 2008 0.3

Fugitive Emission Determination
Page 2 of 2



TFE/CO2 Separation Process Accidental Releases
Page 1 of 1

Accidental Releases to Atmosphere

NOTE: Only accidental releases upstream of the TFE/CO2 flowmeter will be accounted for.
on this sheet. All other accidental releases are accounted for in the system mass balance.

incident Report 2008-174
TFE/CO2 Vaporizer RD Release

From the incident report, 130 kgs of TFE/CO2 was released from the process.
TFE/CO2 is a 50/50 wt% mixture of TFE and CQ2.

130 kgs TFE/CO2

65 kgs TFE
| 143 Ib. TFE |

65 kgs CO2
| 143 Ib. CO2 |




TFE/CQO2 Separation Process

Emission Summary
Page 1 of 1

2008 Emission Summary
A. VOC Emissions by Compound
Point | ¢ eitive |Accidental| Total VOC
Nafion® CAS Chemical Source g . . . . .
CAS No. .. Emissions | Emissions | Emissions
Compound Name Emissions |
(Ib) (b) (Ib)
(Ib)
TFE Tetrafluoroethylene | 116-14-3 404.5 0.3 143 547.8
Total VOC Emissions (Ib) 547.8
Total VOC Emissions (tons) 0.27
B. Additional Emissions by Compound
Point .. )
Nafion® | CAS Chemical Source | rugitive |Accidentall Total
CAS No. . . Emissions | Emissions | Emissions
Compound Name Emissions
L (1b) (1b) (1b)
(Ib)
CO2 Carbon dioxide 124-38-9 0.7 0.3 143 144.0
Total Emissions (Ib) 144.0
Total Emissions (tons) 0.07




NS-N HFPO Decon.xls 10f3

Emission Unit ID: NS-N

Emission Source Description: HFPO Product Container Decontamination Process

Emission Calculation Basis:
HFPQ product containers returned from customers are decontaminated by venting residual
hexafluoropropylene oxide ("HFPQ") to the Nafion Division Waste Gas Scrubber (WGS). To determine

the amount emitted from this process, the vapor density of HFPO is used along with the volume of the
container.

Vapor density is based on Aspen process simulation data at 13°C, which is 0.0377 kg/L.

13°C was chosen based on the average 24 hour temperature for Audubon, NJ, which is located 30 miles
northeast of Deepwater, NJ, the location of the primary customer of ISO containers and ton cylinders, i.e.
where containers are emptied. (determined from www.worldclimate.com).

The mass of vapor in a container emptied of liquid is equal to the volume of the container multiplied by
the vapor density.

Mvap =V Pvap

Volumes of the containers currently in use are as follows:

Container Volume (L) Reference

ISO Container 17,000 NBPF-0460 p. 10

UNT Cylinder 1,000 BPF 353454

1-Ton cylinder 760 Columbiana Boiler Co. Literature

3AA Cylinder 50 222 .cf-c.com/gaslink/cyl/hp3AAcyl.htm

Estimated mass of HFPO vapor emitted from the decontamination of each container is estimated to be:

ISO Container 17,000 L X 0.0377 kg/L = 641 kg = 1,413 b
UNT Cylinder 1,000 L X 0.0377 kg/L = 38 kg = 83 b
1-Ton cylinder 760 L X 0.0377 kg/L. = 29 kg = 63 Ib
3AA cylinder 50 L X 0.0377 kg/L = 2 kg = 41b

All containers are assumed to contain HFPO vapor. Occasionally some containers may contain
rearranged HFPO in the form of hexafluoroacetone ("HFA"), however this should not affect vapor density
since HFA has the same molecular weight as HFPO.



NS-N HFPO Decon.xls

Emission Calculation for 2008

vOC
Quantity of VOC per Emissions
Container Type Containers [container (Ib) (Ib)
ISO Container 30 1,413 42,388
UNT Cylinder 48 83 3,989
1-Ton cylinder 333 63 21,035
3AA Cylinder 13 4 54
Total VOC Emission for All Containers 67,466

Total Containers Decontaminated

424

20of3



HFPO Product Container Decontamination Process

2008 Annual VOC Emissions Summary

HFPO Product Container Decontamination Process

gzﬁ::gn 4 |CAS Chemical Name CASNo.| VOC l(:'l':sifsm“s
HFPO Hexafluoroproplyene oxide 428-59-1 67,466
Total VOC Emissions (Ib) 67,466
Total VOC Emissions (tons) 33.73




Emission Unit IDs: NS-O

Emission Source Description: Vinyl Ethers North (VE-N) Product Container
Decontamination Process

Container Emission Estimation Basis:

Dimer, PPVE, PSPEVE and EVE are the products that are produced in the VEN facility.
Usually only PPVE is shipped to customers in Il-ton cylinders from the VE Nouth
Manufacturing Process. Prior to filling the containers, they are decontaminated by pressurizing
with Nitrogren and venting to the Waste Gas Scrubber (WGS).

To determine the amount emitted from this process, the vapor density of each component is
used along with the volume of the container.

Approximately 50°F (10°C) average year round temperature for Parkersburg, WV where
containters are emptied (use this temperature as worse case for all products). Assume when
containers are emptied they remain full of vapors.

All emissions from the process are vented through the Nafion Division Waste Gas Scrubber
(Control Device ID No. NCD-Hdr) which has a documented control efficiency of 99.6% for all
acid fluoride compounds. Dimer is an acid fluoride.

Vapor density is based on data from PM Report #231, PM Report PM-E-487 extrapolated to
10°C and the ideal gas equation.

Product Vapor Density (Ib/gal) @ 10°C
Dimer 0.02
PSEPVE 0.001
PPVE 0.03
EVE 0.01

The mass of vapor ("M,,,") in a container emptied of liquid is equal to the volume of the
container ("V") multiplied by the vapor density ("pyap")-

Mvap =V* Pvap

Volumes of the containers currently in use are as follows:

Container Volume (gal)
1 ton cylinder 200
4BW cylinder 57

4BA/3AA cylinder 15



Estimated emissions:

Dimer

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

PSEPVE

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

PPVE

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

EVE

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

200 gal
57 gal
15 gal

200 gal
57 gal
15 gal

200 gal
57 gal
15 gal

200 gal
57 gal
15 gal

Emission Calculation:

Dimer

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

PSEPVE

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

PPVE

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

EVE

1 ton cylinder
4BW cylinder
4BA/3AA cylinder

Quantity of
Containers
4
0
0

[=]

138
152
36

11

> X

X X

xX X X

x X X

xX X

X X

X X X

X X X

0.020 Ib/gal
0.020 Ib/gal
0.020 Ib/gal

0.001 Ib/gal
0.001 1b/gal
0.001 Ib/gal

0.034 1b/gal
0.034 1b/gal
0.034 1b/gal

0.010 Ib/gal
0.010 Ib/gal
0.010 Ib/gal

VOC per

container
0.016 Ib
0.005 Ib
0.001 Ib

0.21b
0.11b

0.01b

6.8 1b
1.91b
0.51b

2.01b
0.6 Ib
021b

Before
Control
41b
1.14 1b
031b

0.2 1b
0.057 Ib
0.0151b

6.8 1b
1.938 Ib
0.51 Ib

2 1b
0.57 Ib
0.151b

yoOcC
Emissions

0.064 1b

01lb

01b

0lb
01b
0lb

938.4 Ib
294.6 b
18.36 Ib

0lb
01b
1.651b

After
Control
0.016 1b

0.0046 1b
0.0012 1b

0.21b
0.057 Ib
0.015 1b

6.81b
1.938 Ib
0.511b

21b
0.57 Ib
0.151b



Year

2008

VE-North Product Container Decontamination Process Emission Summary:

Total
Nafion® CAS Chemical Name CAS No. Emissions
Compound (Ib.)
DIMER Perfluoro-2-Propoxy Propionyl Fluoride 2062-98-8 0.1
PSEPVE Perfluorinated Sulfonyl Vinyl Ether 16090-14-5 0.0
PPVE Perfluoropropyl Vinyl Ether 1623-05-8 1,251
EVE Ester Vinyl Ether 63863-43-4 1.7
Total VOC Emissions (Ib.) 1,253
Total VOC Emissions (tons) 0.63

Prepared by: Debra Luttrell

6/17/2009




Emission Unit IDs: NS-P

Emission Source Description: Vinyl Ethers South Product Container Decontamination
Process

Container Emission Estimation Basis:

PMVE, PEVE and PPVE are the products that are shipped to customers in 1-ton cylinders,
4BW cylinders, 4BA/3AA cylinders and ISO tank containers from the VE South
Manufacturing Process. Prior to filling the containers, they are decontaminated by
pressurizing with Nitrogren and venting to the Waste Gas Scrubber(WGS).

It is assumed that the product split between PMVE and PEVE is 70 to 30 by weight and
remains unchanged. PPVE is produced very infrequently in VE-S and is not used in the max
to emit calculations shown below.

It is assumed that the container split between cylinders and ISO's remains unchanged. For
PMVE, 48% to Iso and 52% to ton cylinders. Assume all PEVE is placed into 1 ton cylinders

At design capacity rates of the VE South Manufacturing Process, a maximum of 1,500 kg per
day at 70%/30% PM/PE split can be produced. For 365 operating days per year and 100%
uptime(worse case), this equates to 383,250 kgs of PMVE and 164,250 kgs of PEVE.

Approx. 50°F(10°C) average year round temperature for Dordrecht Plant in the
Netherlands,where PMVE ISO containers are emptied(use this temp as worse case for all
products). Assume when containers are emptied they remain full of vapors. Vapor density
for PMVE at this temp is 0.2258 Ib/gal and for PEVE 0.0901 Ib/gal. These densities were
computed using the Peng-Robinson modification of the Redlich-Kwong equation of state.

ISO tank container volume is 4,480 gallons. One-ton cylinder container volume is 200

gallons.
To calculate the amount of product vented per container, the container volume is multiplied

by the vapor density.

Maximum Potential Emissions Calculations

Decontaminated PMVE 1-ton cylinders (potential) : 243 cylinders
PMVE Product vented per 1-ton cylinder : 45 Ib. VOC per cylinder
PMVE Emissions from 1-ton cylinders (potential) : 10,976 1b. VOC per year

Decontaminated PMVE ISO tank containers (potential) : 12 containers
PMVE Product vented per ISO tank container : 1,012 Ib. VOC per container
PMVE Emissions from ISO tank containers (potential) : 12,406 Ib. VOC per year



Decontaminated PEVE 1-ton cylinders (potential) :
PEVE Product vented per 1-ton cylinder :
PEVE Emissions from 1-ton cylinders (potential) :

Total potential emissions :
Total potential emissions :

205
18
3,700

27,081
13.5

cylinders
Ib. VOC per cylinder
Ib. VOC per year

Ib. VOC per year
tons VOC per year



Container Emission Calculations for Year: 2008

Containers used to ship PMVE, PEVE and PPVE from the VE-S process

Container Volume
Iso container 4,480 gallons
1 ton cylinder 200  gallons
4BW cylinder 57 gallons
4BA/3AA cylinder 15 gallons
Product Vapor Density(Ib/ga @10°C
PMVE 0.2258
PEVE 0.0901
PPVE 0.0342
No. of containers

Product & Container Tvpe decontaminated Ib. VOC emitted
PMVE ISO 7 7,081
PMVE 1 ton 157 7,090
PMVE 4BW 0 0
PMVE 4BA/3AA 24 81
Total PMVE emitted 14,252
PEVE 1 ton 118 2,126
PEVE 4BW 50 257
PEVE 4BA/3AA 15 20
Total PEVE emitted 2,403
PPVE 1 ton 0 0
PPVE 4BW 0 0
PPVE 4BA/3AA 0 0
Total PPVE emitted 0

Total Containers Decontaminated = 371

* Information gotten from SAP via knowing the number of containers filled then shipped
Each container is decontaminated prior to filling



Year

2008

VE-South VOC Container Emission Summary:

Total
Nafion® |CAS Chemical Name CAS No. | Emissions
Compound (TPY)
PMVE Perfluoromethyl vinyl ether| 1187-93-5 7.1
PEVE Perfluoroethyl vinyl ether |10493-43-3 1.2
PPVE Perfluoropropyl vinyl ether| 1623-05-8 0.0
Actual TPY Emitted from Containers 8.3

Prepared by: Broderick Locklea




0000 000 000 0000 0000 S.dv
00 00 00 00 00 gild
00 00 00 00 00 S.O0A

jejol 10 Uiy 1o plg O puz 10 ISt s.130

0000 00 00 00 00 00 00 00 00 00 00 00 00 s.dv
00 00 00 00 00 00 00 00 00 00 00 00 00 ciid
00 00 00 00 00 00 Q0 00 00 00 00 00 00 S,.00A

{ejo 29Q AON 190 dog Bny Inp unp Aep 1dy e god uep

(suoneltsdo uopezitswAjod AAS Jo poddns ul suolss|we piooal AuQ) Z-MS
00 000 00'0 000 000 1IOH
Z'9 000 80 000 o2 S.dv
00 00 00 00 00 €Lid

G/9¢ 00 £'998 L'¥¥S 1’5921 S.O0A

eyol 130 W O pig 1Y puz B 181 $.110
00 00 00 00 00 00 00 00 00 00 00 00 00 IDH
[A] 00 00 0] 00 80 00 00 00 00 00 ¥. 00 s.dv
00 00 00 00 00 00 00 00 00 00 00 00 00 gLid

S.9¢ 00 00 00 00 9'6og 200§ 00 00 L'v¥S 44 v'zvel 00 S.J0A

4] 15 oL 6 8 L 9 ] ¥ € 4 L Yiuoy
{elol 29( AON 100 dag Bny inp _ unpe Aepy _ idy e ge4 uep
L-MS

(sqi) spunod ul Z-MS pue |-Ms 10} Kiojuenu| suolsiwwz Iy 8002




S|lejep 0} SJUSWIWOD pappadquue aas ™ *(JAl UWN|02) LwWn{od puey B Ul jusuodiLos yoes o) sjnduj [|e swns Josyspealidg
‘seale papeys uasib s} Ul oA0qe {~| sdejs Ui paquosep se ejep Uolippe pue Buile)s ejug

"SIU} duiuuslep 0) pesh ade ubledwes sy) Jele pue alojeq

spybiem wnig “ubledwies syy Buunp walsAs sy} 0} pappe (JAJISd) JoWOouoW pue (€114 ‘Z3) JUSAI0S 10 sjunouwe sy} Ja)ug (¢

"Pa9) 41 Joj JojeiBajul sy uo peseq ‘walsAs ay) o) pappe 34 Jo Junowe ay) Jejug (g
‘sisAjeue ge| Aq

paulwusiep S .I0eniul JO UoeAUSdU0D BY| "pas) Jojelu] uo JojelBejul uo peseq ‘WeisAs sy} 0) peppe JoJefiul JO JUNOWE 8y} Jejug (Z
"09 dull-uo Jo/pue sisA[eue gej Aq pauiwIBIap SI MUE]) YOBS U} [BUS}EW B} J0 UOHISodwos sy "yue)

S)BSUSPUOD pue Mue} A1aAooal sy} uj [eusiew Aue spnjoul pjnom siy] ubredwens sy} jo BuluuiBag sy} je [eusjew Buipels ayy 1oz ()

:uBredwed yoes Je)e J9aysiiom ay} ol palajus S| Buimoljo) 8y "}esySHIOM B} O] palsjud
pUB SpI0dal uojonpoid WoJ} PAUIIGO S| UONEIND[ED BU) Ul pesn ejeq Wa]sAS ou) punole adue|eq SSeL Aq pauluLIs)ep SIe SUOISSIWS oy |
(sjdwexo Jof Jeoysyiom Lp-4xS-§ Bussn) subedweo uogezuswAod Joj suonemnopen soueleg ssepy ojdwexg

WABUWWNG pug JeaA, uo punoy st yuow Ag Alewwns v, Aewwng ubedwen,

Pa[[ed s!1ey} Hoogs oM SIL U] Jesys AJeluwins e OJuo ps|ejo} ase subiedwied 8say) WOolj SUOISSIWS SU)) ‘SUOEIND[ED SUOISSIWS

[ENUUE 8U} 104 J8BYSHIOM U} JO WONOQ 8U} Je paje|nofed ale ubledwed sy} 10} SUOISSIWS dY] 'S||90 PSJE[NJED SJ. S||8D JSLJ0 8|
‘ubredweo uonezuswAjod sy} 10} 8jqesi|dde usym paisjue si splely UsalB Ul Eyeq "ubledwen Yoes 10) S)PaYSHIOM pasjdwos sy} Jo saidoo ale
OOGHOM SIU} U s}asys [enpIAIpUl S L 198ys)IOM B uo uBledwed yoes Joj passjus S| UONBWLIOU| [eLS)eU MEL pue uoionpoud ay |
uoneujuielag suoissiwg ubledwen uoneziiswAjod

"POOY ge| 8y} Jepun sajdwes Mo} Jjaw Buiuunl ypm pejeloosse SUoISSIWS

spLon|} ploe aje Z- S 10} paJejND|ed SUOISSIWS AU BYL "L-pAS 3OB)S SS8001d 8U) BIA SUOISSIWS 92INn0S Jujod 84 0] POLINSSE |[e aIe

Aoy ‘A)|1DB) SHIOM-ILUBS BU) UILIIM JNO20 SUOISSILIS ||B 90UIS "SUOISSILLS SUILLISIEP O} PaSh Sl saour|eq [eusleW ‘sases e uj "ubledwen
[ENpIAIpUI LOBS 10} PSJe|Nojeo S1e SUOISSIWE "SUORIPUOD 40 8Buel opim B Jepun sejelsdo Jey) eale Juswdo[eAsp 1§ UYoJessal B S| SHIOM-IWSS

:uoneuejdxa [eiousr)



9A0QE 0] Je|iuls™ (I ULIN|OD) UWN|od puey JybBu uf Jusuoduwod Yoes Joy sjndu ||e swins Joayspesids

‘ubredwes ayj Jo pue ay) J8 Wa)sAS
8} W dn pjsy 10 ‘wnip U002 Ui “Yue) 8jesuspuod Hjue) AISA0Dal U} Ul [eus)ew JO UolisodLios pue Junowe ay} Isyug (g

80 000 000 000 000 000 08°0 000 000 000 [ Jojenpu
0999 000 00'999 000 000 000 000 000 000 000 eLid
a4 000 000 000 000 BEVLL 000 000 000 000 41
026 000 000 0026 000 000 000 000 000 000 IAdASd
€6l 000 000 000 000 000 8761 000 000 000 Z3
sjyBrop
SieyoL %000 %00°0 %000 %000 %00t %000 %00'0 |orennIuY,
%0065 %0000k %000 %000 %000 %000 %0026 €L14%
%00'0 %000 %000 %000 %00°00L %000 %00°0 341%
%00'Gy %000  %0000L %000 %00°9 %00'8 [AAdISd%
%000 %00°0 %000 %0000L %000 %00°96 %0076 %000 Z3%
isuoljisodwon
000 00°999 0026 000 6EPLL 80°02 000 000 000 :(6)M) Jubrepn
(e11d) (sd) (z3) (341) juey Juel juey juey wes
uonippy | UoBippy | UCRIPPY | UOKIPPY | Jojeniuj | Sjesuspuon Jawouoly Alsnodey
[eLioley bunieys




"SUONpUCD umopnys Buunp jussaid 4] pajiwl| pue Joleniu; JO Uoeinies
12A0 Jo Jnsal B Se 0g0| 99 0) pawnsse S| (3 8y "ubjedwies ay) Jo pue 8y} Je J9A0 8| ALN|s JO uolisodwod pue Junotue Jojug (g

‘0041 40 M3 UE UylIM
34.1d =g 0} pswnsse aJe suoisaype ay| -Buidid uj pue sjjem [9ssaA Lo suojsaype o (BY ) JyBiom sjewixoidde ssjug (2

‘M3 eBelene pue ‘psonpoud JswAjod jo Jybiem [e)0} Jejug (g

0'0 000 00'0 00'0 000 000 000 00'0 Joyenu|
6'vye 000 000 1672 000 LE'76 000 86°G/1 €LLd
00 000 000 00°0 000 000 000 000 341
€82 000 000 88'G 000 ov2 000 00°GlL JAd3Sd
g'9l 000 000 66'E 000 Z0'G 000 812 z3

SUSET T
S[ejoL %00°0 %000 %00°0  |OIRINNUIY,
%000 %0Z88 %02Z'88 %6.°.8 €LE4%
%0070 %000 %000 J41%
%0082  %Z6'9 %2Z6°9 %05, [AADISd%
%00'2.  %69%  %00°001 %69V %B68°E 23%

suonisodwo)

000 000 00'68 00°201 00002 {(By) b

(140 19f) [eAs] Yuet

wn.ip o0} juej v_:m._.
dnpioH pautelq uey 23 ajesuapuo? A1anooay ey

|ele)ey Buipusg




"S|B}ep 10} SJUSWIIOD
pappaquwie 0} Jajay "L-MS 10} spunod U] suojssiwe s|qenodal sy sezZUBWIWNS josyspealds ay) jo UONOSS el sy

80 00 80 00 80 Jojenniug
L'ee 00 L'Lee 6'vve 0'999 €Lid
v'vi 0001 17a4% 00 a4l 341
v'6e eey 1’89 €8¢ 046 JAd3Sd
ST 00 §'¢ 291 €6l (£
s|ejoj Jayjp uonosnpoud pasn Bulureway peppy punodwo?g

Alewwng asuejeq [ela)epy

Jonpoud uf Junowe pue PALLNSUOD JUNOWE USSM}S] SOUBISYIP S1B SUOISSIWE "MOjaq 8|qe} 8y} Ut pajeoydnp sI aA0qE Jesyspesids
U} 4O UO[08S LoBS JOJ || UWIN|OD U paje[noled se jndino uononpoud pue ‘Bujuiews) ‘pappe jusuodwos yoes 10j [ejo} ay |

000 LEL 96'L¥ JAlod ur 3A
00 000 000 000 giid
0001 000 69'¢ €96 341
o5 4 000 Le'L 96'L¥ IAd3Sd
00 000 000 000 3
gerl 000 00'G oe'ggl | JewAjog
sybrap
S[ejoL L1L0BL0 £Lid%
0 341%
820 IAdISd%
zL0 3%
1'0 L L Jowi|odY,
000} 001 0LtL m3a
suonisodwon
000 00'S 0£'8¢L (B)) wbop
A = A
In|g uoIseypY JawAjod wiay

uonoanpoig




‘SWInIp Ul
a)sem pijos jo JyBrem pue ‘paos||od JewA|od pijos jo YBlem ‘swunip uj pe)asiioo pinbi pawieloal jo Jybem apnjoul sinding (g
"8due|eq 8y} uj Jo} psjunodde s| welsAs BulAip ysey ay) jo dnuels Joj pesn uoyn|os g3 ysad) Auy (z

‘(peyoa)|oo sisem pue iswAjod) spijos

UO 20UElE(] [ELSJEW B U0 PBSE] INO PaYyOE(] 21 S}SeM 8|eloA008.-UoU JaY)0 PUB SPI|0S JUBJU0D €1 L4 PUB DOA
auluLL}ap 0} pasn st swnip sy} jo uopisodwiod pajiodes ay] “pepiodss ale walshs ayy ybnolyy pessesold swinip Jo wbem (1

"uolje[noles soue|eq [2usjew 8y} Jo AIBWIWNS € S| 9ioH

"AlewWwINS SUoISSIWS Jje [ENUUE U| papnjoul 8q

Ued siu Jeu) 0s 50| useq sey JodeA Lonw moy suluusiep 0} pasn s| yoeoudde soueleq SSEW Y “oeIS |-MS U 0} Jodea Se Jesuspuoo au)
sade0se JoWOouOW PUB JUSAIOS B} JO BWOS ‘Mol (B|qisuspucduou) usBosniu ybiy & 0} enq pswileloal 8q UEd YaIym pinby ojul yoeq pasuapuoo
usy} ase siodea sy Jallly Beq e Ul psjos)j0d 89 UED SPIOS B} JeL) 08 ‘8)e)s Jodea & ojul pinbi| JOLIOUOLL PUE JUSAIOS BU} JJO USE]) 0} pasn S|
JaAup Usey sytom-lses syl “Aun|s JowAjod JO SWNIP Wolj JSWOUOW PUB JUSA|OS S|GEN|EA JoA0D8I O} Pash s| $58001d Wiejosl Aunjs =
:subjedwies wiepal Aunjs oy suofenojes eauefeg ssep sjdwexsy

qi 00000 sSuolssiws jo sqj
B o suojssiwa swelf
0 sojdwes J| Jo

Z-MS

"019Z 94 [|IMm sIU} ‘qe| Bjw ay) o) Juss aue sajdwes B I zZ-AAS Jopun
X0q Usaub sy} ul pasjue s siyl -ubfedwes sy} Buunp gej ssom-jwas auy) Ul passaoold sejduwies Moj) Jjslu Jo Jaguinu ayy ul Jejug (g

sq] 99.°2 S.dv
Sql ¥'90L €hi-d
sql 8'v6 S,00A
L-MS

suolssiwy Jo sq7




MS341 pUE J4] JO SUCISSIWS PSjew}Sa oy} apnjoul 8dUBIR] [eUS]eW oY) Wwo) sindinp

"popodel Buteq ubedwes sy} 1o} yoleq Jed pa}osf|od HSI4 1 paup J0 jurowe sbessAe ey} Jejug (¥
"USAO 8U) LOJ) PRAOLUSI SPIOS MST4 . 40 Junowe sy} el (g

"yiuow ayy Buunp peup sayjoeq Jo sequinu ayj eyl (2

Jonpoid sy} 8anpoid 0} pasnbai JUNOWE 8y} SNUJW ‘paAladal 341 JO Junowe ay) Jajug (1|

:ubredwes yoes Ja)je 198YSHIOM BU) OJUI palojus si Buimo||ol sy

"JOBUSHIOM BU} ojul paisjue pue ubledwied Yyoes Joj sp1oda. Uojonpold wolj paurelqo S| Uone|nojed sy} Ul pasn ejeq "We)sAs ay) punole esueleq
[elsiew e uodn poseq pojewIiSe e SUOISSIWe YGTH L (eusjod pue suoissiwe J4] “J41 Jo 9Sn oy} salnbas HS341 Jo uonanposd sy
:subjedwies s3] 40j suofeinafen aouejeq Ssepy ojdiiexy



A. Fluoroform (CF;H) CAS No. 75-46-7
Freon® 23

Quantity Generated:

Before-control CF;H generation per the process flowsheet (W1208078):

0.4 kg CF,H
158.4 kg fresh HFP
Before-control CF;H generation based on 2,117,586 kg of fresh HFP make-up:

0.4 kg CFsH x 2,117,586 kg fresh HFP = 5,347 kg CF3H
158.4 kg fresh HFP

11,764 Ib. CF3H

5.88 ton CF3H



