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About PermCalc @

ﬂ Permeation Calculator Version 2.5.0

Mational Personal Protective Technology Laboratary (MPFTL), Mational
Institute for Occupational Safety and Health (MIOSH), Centers for Disease
Control and Prevention (CDC)

This program caloulates breakthrough detection time, standardized
breakthrough times (ASTM F739), minimum breakthrough detection time
(ASTM D 5975), normalized breakthrough times (IS0 6529), steady-state
permeation rate, and cumulative permeation for the data collected from
an open or a dosed loop permeation test.

Contact Person: Pengfei Gao, Ph.D., CIH <Pcg9@cdc.gov =
Copyright (C) 2004-2016
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==

Topic:

Additional Data Input
Analytical Method Detection Limit

-
Analytical Technigque L4
Analyzer Qutput Reading
Analyzer Response Format
Average Material Thickness {mm)
Average Permeation Rate

Average Permeation Rate Closed-Loop Continuous Sampling Calculation

Help:

A window that allows users to enter related testing conditions, such as material type, operator,
nominal test temperature, and etc., which are not required when calculating the permeation

parameters but will be shown in the result output file for record keeping. 'Finish' is the defa
action for this window.

-




An Example for a Closed-loop
System with Continuous
Sampling
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File Help

| Import Data || View

Graph |[Modify Settinas/|

Save

I

= Recent Places

4 Libraries
3 Documents
J'- Music
le=| Pictures

B Videos

1% Computer
&, Local Disk (C:)
ca LaCie (E2)
CD Drive (F:) U3 System
- DATA (G:)
. +My_Archive
J +My_Large Workspace
, +MNIOSH_PIT_NPPTL

?j Metwork

2 items

(o]l ® ]
@Qv| .+ Data Files for Evaluation » Optionl - | 3 | | Search 0 |
Organize » Include in library « Share with « Burn MNew folder == w m -@-
' Favorites Mame / Date modified Type Size
Bl Desktop €7 Data File 1 1/20/2006 1:36 PM Microsoft Excel 97... 143 KB
4 Downloads E:| Data File 2 1/19/2006 2:41 PM Microsoft Excel 97... 106 KB
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Choice of Vanable @

* All active fields are required data fields unless noted as optional

Choose System Type
Manually Select Data Colurmns l _

() Open Loop System (OL)
Analyzer Response Format i@ Constant Flow Rate of Fresh Collection Medium (F in ASTM F 734):
(@ Option 1: Use Concentration (in pa/L)
(") Option 2: Use Concentration (in ppm)

- Option 3: Use Other Analyzer

“~ putput Reading Variable Flow Rate.

(@ Closed Loop System (CL)
Total Volume of the Collection Medium (Wt in ASTM F 739):
5.64 L
(@) Continuous Sampling
() Discrete Sampling

(@) Sample Yolume NOT replaced, enter Yolume Removed (Vs in ASTM F 733)

Sample Volume IS replaced, enter Volume Replaced (Vs in ASTM F 739)
Tirme Format

(@) Time in Minutes
(7 YYYY MM/DD HH:MM:55 Minimumn detectable mass permeated:

() MMDDAYY HHiMM:SS #35

0,025 Lgjem?
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Data Input @

* all active fields are required data fields Cumulative Permeation vs Time

Cumulative Permeation o 2
Swatch Exposure Size (for A in ASTM F 739) (gjem?)

@ Diameter 1,00 @l inch
i am

) Area:

Specmen Weight

1.00 @) grams
| gramsfm2
Cumulative Permeation for:  gp mir

Cumulative Permeation Mass target:

150 pgfcm~2
Enter times Ti-1t .00 and Tt 120,83 Time (Minutes)
(in Minutes) for Average Permeation Rate View Data Graph

[ | steady State Permeation was not established
{Program will report the maximum Permeation Rate)




™Y Permeation Calculator 2.5.0 ||| ||
File Help

| Import Data || View Graph ||Modify Settings| | Save || Print |

P )

Data Input @

* All active fields are required data fields Cumulative Permeation vs Time

Cumulative Permeation cm 2
Swatch Expaosure Size (for A in ASTM F 739) (bafem?)

. 2004
@ Diameter  1.00 @) inch
cm
Area: 15604
Spedmen Weight
1.00 @ grams 100
grams;m?
L0
Cumulative Permeation for: gp min
Cumulative Permeation Mass target: 0 T T T T T T T T T T
- 0 12 24 36 48 60 72 84 96 108 120
150 Hgfcm”2
Enter times Ti-1:  g.go and T 120,83 Time (Minutes)
(in Minutes) for Average Permeation Rate | View Data Graph

Steady State Permeation was not establ
(Program will repart the maximum F ation Rate)

Back | Cancel | | Mext
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Help
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Save i Print |

Additional Data Input

* all fields are optional data fields (values entered here will not affect the results)

Report Tile:  Meoprene Against Acetone Project Mumber: PR-1234
Date: 2(5/2018 MM, Y Operator:  Jane Doe
Experiment Setting

Material Type (Manufacture/Product): Meoprene

GC, et ):
Average Material Thickness {mm): . ga5 )

Chemical Information: CEIEEE TS

Physical State
Test Chemical: ; @) Liquid
SSLLASMIEAE Acetone, 95.5% min = H Collection Medium:
| Gas (e.g., M2, He, or air)
CAS #: 67641 Manufacturer:  isher Chemicals Instrument ID Number:

- Pump ID Mumber:
Lot/Batch #: p34404 Expiration Date:  May 30, 2016

Instrument Type (e.g., MIRAM IR,

MIRAN IR

Wavelength 8.5 pm -

Pathlength 20,25 meters
Air
CDC-1236

Wr-156p

Data Sampling Inteval (second): 3

Comments:  This is to compare decontamination methods, Mominal Test Temperature: 23,5 o

Temperature Range: .1 . =C

-

5
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Report Title: Neoprene Against Acetone i

Project Number: PR-1234
Experiment type: Closed Loop, Continuous Sampling.

--Results based on NIOSH's Permeation Calculator Version 2.5.0-

m

Breakthrough Time-|
Standardized Breakthrough Time (permeation rate at 0.10 pg/{cm®*min)): 39.4 min
Breakthrough Detection Time (BDT): 37.2 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/cm?): 40.9 min

Steady-State Permeation Rate (SSPR)--
SSPR: 2.74 pg/(cm**min)
Correlation Factor (R?) in the steady-state region from 93.5 to 109 min: 0.999718

Cumulative Permeation--
Elapsed Time for Cumulative Permeation Mass of 150 pgfcm?® 98.3 minutes
Cumulative Permeation for 60 minutes: 39.9 pglcm?®
Average Permeation Rate from 0.00 to 120.83 min: 1.73 pg/{cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 1.xs

Experiment Information--

Test Duration: 2.01 hours

15
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Help w/
Import Data [Modifv Settinas] | Save I Print J

(=)o =]

Modify Settings prene Against Acetone
View Results Graph

e 1234
Print | Loop, Continuous Sampling.
Exit

-

TTRESUNs based oM NIOsH's Permeation Calculator Version 2.5.0-

Breakthrough Time--
Standardized Breakthrough Time (permeation rate at 0.10 pg/(cm®*min)): 39.4 min
Breakthrough Detection Time (BDT): 37.2 min
Normalized Breakthrough Time (permeation mass at 2.5 ugfcm?®): 40.9 min

Steady-State Permeation Rate (SSPR)--
SSPR: 2.74 pg/{cm®min)
Correlation Factor (R?) in the steady-state region from 83.5 to 109 min: 0.999718

Cumulative Permeation-
Elapsed Time for Cumulative Permeation Mass of 150 pgfcm?® 98.3 minutes
Cumulative Permeation for 60 minutes: 39.9 ug/em?
Average Permeation Rate from 0.00 to 120.83 min: 1.73 pg/(cm®min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 1|

Experiment Information--

Test Duration: 2.01 hours

m
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An Example of Using Modify Settings

— Change Cumulative Permeation from
60 min to 120 min

17



ﬂ Permeation Calculator 2.5.0 E@
File Help

| Import Data || View Graph |[Modifv Settinas| | Save I Print ]

Report Title: MNeoprene Against Acetone -

Project Number: PR-1234
Experiment type: Closed Loop, Continuous Sampling.

--Results based on NIOSH's Permeation Calculator Version 2.5.0--

m

Breakthrough Time-|
Standardized Breakthrough Time (permeation rate at 0.10 pg/(cm*min)): 39.4 min
Breakthrough Detection Time (BDT): 37.2 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/cm?): 40.9 min

Steady-State Permeation Rate (SSPR)-—-
SSPR: 2.74 pgi/(cm®min)
Correlation Factor (R?) in the steady-state region from 93.5 to 109 min: 0.999718

Cumulative Permeation-
Elapsed Time for Cumulative Permeation Mass of 150 pg/cm? 98.3 minutes
Cumulative Permeation for 60 minutes: 39.9 pg/cm?
Average Permeation Rate from 0.00 to 120.83 min: 1.73 pg/{cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 1.xs

Experiment Information—

Test Duration: 2.01 hours

18
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Data Input @

* Al active fields are required data fields Cumulative Permeation vs Time

Cumulative Permeation cm 2
Swatch Exposure Size (for Ain ASTMF 739) (ho/em?)

@ Diameter 1,00 @) inch
i) Area: 5.07

Spedmen Weight

1.00 @ grams
) grams/m?
Cumulative Permeation for: | 12q min

Cumulative Permeation Mass target:

150 pgfcm~2

Enter imes Ti-1: .00 and Ti: 120,83 Time (Minutes)

(in Minutes) for Average Permeation Rate View Data Graph

[] steady State Permeation was not established
{Program will repart the maximum Permeation Rate)
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File Help

|

| Import Data || View Graph ||Modify Settings||

Save

I Print

)

Data Input

= all active fields are required data fields
Swatch Exposure Size (for & in ASTM F 739)

Cumulative Permeation vs Time
Cumulative Permeation {pg/fcm2)

x5

. 200
@ Diameter  1.00 9 inch
~iam
| Area: 150
Specimen Weight
1.00 @ grams 100
) gramsfm2
50
Cumulative Permeation for:  12q miri
Cumulative Permeation Mass target: 0 T T T T T T T T T T
- 0 12 24 36 48 60 72 84 96 108 120
150 pgfem~2
Enter times Ti-1: .00 and Ti: 170,53 Time (Minutes)
{in Minutes) for Average Permeation Rate View Data Graph
[] 5teady State Permeation was not establ;
(Program will report the maximum P tion Rate)
Back I Cancel I I Mext
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Eile Help
[ Import Data || View Graph |[Modifv Settings|| Save I Print J
Report Title: Neoprene Against Acetone

Project Number: PR-1234
Experiment type: Clased Loop, Continuous Sampling.
--Results based on NIOSH's Permeation Calculator Version 2.5.0--

Breakthrough Time—-
Standardized Breakthrough Time (permeation rate at 0.10 pg/{cm®min)): 39.4 min
Breakthrough Detection Time (BDT): 37.2 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/cm?): 40.9 min

Steady-State Permeation Rate (SSPR)-
S5PR: 2.74 pgl{cm®min)
Correlation Factor (R?) in the steady-state region from 93.5 to 109 min: 0.999718

Cumulative Permeation--
Elapsed Time for Cumulative Permeation Mass of 150 pg/cm? 98.3 minutes
Cumulative Permeation for 120 minutes: 208 pg/cm?
Average Permeation Rate from 0.00 to 120.83 min: 1.73 pg/(cm®min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 1.xls

Experiment Information—-

Test Duration: 2.01 hours

(o] O ==

m




An Example for a Closed-loop
System with Discrete
Sampling and the Sampling
Volume Is Replaced

22
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Permeation Calculator 2.5.0
File Help

|_Import Data || View Graph |[Modifv Settinas|| Save J[ Print
[E=1 EoR|~=
@Qv| .+ Data Files for Evaluation » Option10 - | 3 | | Searct o |
Organize = Include in library Share with + =+ [ l@l
e s MName Date modified Type Size
B Desktop | Data File 18 3/21/2006 1:11 PM Microsoft Excel 97... 15KB

4 Downloads

=il Recent Places

- Libraries
3 Documents
.J'. Music
| Pictures

E Videos

m

M Computer
£, Local Disk (C2)
—a LaCie (E)
CD Drive (F:) U3 Systen
- DATA (G
. +My_Archive
. +My_Large_Workspace
. +NIOSH_PIT_MPPTL

€ Network
1 item
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Report Title: Neoprene Against Acetone it
Project| _ .
I Choice of Variable @
Experm * Al active fields are required data fields unless noted as optional
Choose System Type
—Resul Manually Select Data Columns ] i}
() Open Loop System (OL)
Analyzer Response Format (@ Constant Flow Rate of Fresh Collection Medium (F in ASTM F 739): A
Breakil (@ Option 1: Use Concentration {in pag/L) 1
() Option 2: Use Concentration {in ppm)
—. Option 3: Use Other Analyzer
- Qutput Reading Variable Flow Rate.
(@ Closed Loop System (CL)
Steady Total Volume of the Collection Medium (Vtin ASTM F 739):
5.64 L
() Continuous Sampling
(@) Discrete Sampling
Cumulg ] _
() Sample Volume MOT replaced, enter Yolume Removed (Vs in ASTM F 739)
(@ Sample Volume IS replaced, enter Yolume Replaced (Vs in ASTM F i)
Time Format
(@ Time in Minutes 0.05 L
Operat - o
Date: 2 () ¥YYY MM/DD HH:MM:S5 Minimum detectable mass permeated: | 0.025
DataF () MM/DD MY HH:MM: S5 &2 Cancel ] [ Next
Experi —

Test Duration: 2.00 hours

25
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Help
|_Import Data || View Graph |[Modify Settinas|| Save J{ Print ]

r

Data Input

* all active fields are required data fields
Swatch Exposure Size (for A in ASTM F 739)

.00 @) inch

@ Diameter
) am

) Area: 5.07

Spedmen Weight
1.00 @ grams

~ grams/m?

Cumulative Permeation for:  gp min

Cumulative Permeation Mass target:

150 Hgfem 2
Enter times Ti-1:  g.qn and T 120,00

(in Minutes) for Average Permeation Rate

Back

Cumulative Permeation vs Time

Cumulative Permeation (pagcm )

Time (Minutes)

View Data Graph

[ ] steady State Permeation was not established
(Program will report the maximum Permeation Rate)

[ Cancel ]

[ Mext ]

[l

-
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Data Input @

* Al active fields are reguired data fields Cumulative Permeation vs Time

Cumulative Permeation o
Swatch Exposure Size (for Ain ASTMF 739) (bgfem?)

_ 200,
© Diameter  1.00 @) inch
cm
Area: 5.07 150
Spedmen Weight
1.00 @ grams 100,
grams;/m2
h0]
Cumulative Permeation for: gp mir
Cumulative Permeation Mass target: 0 T T T T T T T T T
N 1] 12 24 36 48 60 ¢2 84 96 108 120
150 Hgfam~2
Enter times Ti-1:  g.qg and Ti: 120.00 Time (Minutes)
{in Minutes) for Average Permeation Rate View Data Graph

Steady State Permeation was not establi
{Program will report the maximum Per i

Back Cancel | Mext
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- o

Additional Data Input ==

* All fields are optional data fields (values entered here will not affect the results)

Report Tile:  Meoprene Against Acetone Project Mumber: PR-1234
Date:  2f10/2015 MM/DD Y'Y Operator:  Jane Doe
Experiment Setting
i : MNeoprene
Material Type (Manufacture Product): P Instrument Type (e.q., MIRAN IR, ——
GC, etc. )
Average Material Thickness (mm): g a5 )
Chemical Information: Instrument Settings:  Wavelength 8.5 pm -
I Physical State Pathlength 20,25 meters
Test Chemical: : @) Liquid
=St NEMCEE | Acetone, 99.5% min - Collection Medium: Air
~) Gas (e.g., N2, He, or air)
CAS = 67-64-1 Manufacturer:  isher Chemicals Instrument ID Mumber; CDC-1235
Lot/Batch #: 034404 Pump ID Mumber: Wr-156p

Expiration Date: May 30, 2016
Data Sampling Inteval (second): 3

Comments:  Thisis to compare decontamination methods. Mominal Test Temperature: 23,5 o

Temperature Range: 22.1to *C

Back [ Cancel ] [ Finish
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File Help
[_Import Data || View Graph |[Modifv Settinas|| Save J{ Print
Report Title: Neoprene Against Acetone it

Project Number: PR-1234
Experiment type: Closed Loop, Discrete Sampling, Volume Replaced.
--Results based on NIOSH's Permeation Calculator Version 2.5.0--

Breakthrough Time--
Standardized Breakthrough Time (permeation rate at 0.10 pg/(cm®min)): 21.1 min
Breakthrough Detection Time (BDT): 30.3 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/cm?): 40.5 min
Minimum Breakthrough Detection Time (permeation rate at 0.07 pg/(cm**min)): 18.5 min

Steady-State Permeation Rate (SSPR)-
S5PR: 2.92 pg/(cm®*min)
Correlation Factor (R in the steady-state region from 93.0 to 108 min: 0.998340

Cumulative Permeation—
Elapsed Time for Cumulative Permeation Mass of 150 pg/cm?® 97.9 minutes
Cumulative Permeation for 60 minutes: 40.2 pg/cm?
Average Permeation Rate from 0.00 to 120.00 min: 1.75 pg/(cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 18xls

Experiment Information--

Test Duration: 2.00 hours

m
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File Help
[_Import Data || View Graph |[Modifv Settinas|| Save J{ Print )
Report Title: Neoprene Against Acetone it

Project Number: PR-1234

Experiment type: Closed Loop, Discrete Sampling, Volume Replaced.

--Results based on NIOSH's F Print @

Breakthrough Time-- Printer E
Standardized Break Meme: [\ Y = ] [ o : ]
Breakthrough Dete ZAme: sl B 0T h Liopaiics. .
MNormalized Breakth Status:  Ready

Minimum Breakthro Type:  HP Universal Printing PCL 5 (v5.7.0)

Steady-State Permeation Raty Where:  Pitt-403-Hal Color Duplex
SSPR: 2.92 pg/(cm? Commert: HP Color LaserJet 4700

Correlation Factor (H

Prirt range Copies
Cumulative Permeation-- @ Al Mumber of copies: 1 -
Elapsed Time for Cy
Cumulative Permeat Pages _~

Average Permeatior] 111 520 313 Collate

Selection
Operator: Jane Doe
Date: 2/10/2016 Help oK
Data Filename: Data File 181

Experiment Information--

Test Duration: 2.00 hours




E Permeation Calculator 2.5.0

Help
Import Data GraphHMModify Settings|[ Save | Print ]

o]l -E e

Modify Settings -pféneA ainst Acetone
o g

View Results Graph

1234
Save
Print Loop, Discrete Sampling, Volume Replaced.
Exit
= 5H's Permeation Calculator Version 2.5.0--
Breakthrough Time--

Standardized Breakthrough Time (permeation rate at 0.10 pg/(cm®min}): 21.1 min
Breakthrough Detection Time (BDT): 30.3 min

Normalized Breakthrough Time (permeation mass at 2.5 pg/em?): 40.5 min

Minimum Breakthrough Detection Time (permeation rate at 0.01 pg/{cm®*min)): 18.5 min

Steady-State Permeation Rate (SSPR)--
S5PR: 2.82 pgf{cm®*miny)
Correlation Factor (R?) in the steady-state region from 93.0 to 108 min: 0.898340

Cumulative Permeation--
Elapsed Time for Cumulative Permeation Mass of 150 pglem® 97.9 minutes
Cumulative Permeation for 60 minutes: 40.2 pgicm?
Average Permeation Rate from 0.00 to 120.00 min: 1.75 pg/{cm®min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 18.>ds|

Experiment Information--

Test Duration: 2.00 hours

m
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File Help
|_Import Data || View Graph |[Modifv Settinas| | Save J( Print J
Report Title: Neoprene Against Acetone i

Project Number: PR-1234

Experiment type: Clog Dialog
—Results based on NI

Breakthrough Time--
Standardizg
Breakthroug
Normalized
Minimum B

Steady-State Permeat
SSPR: 2.92
Correlation |

Cumulative Permeatio
Elapsed Tim
Cumulative
Average Pe

Operator: Jane Doe

Date: 2/10/2016

Data Filename: Data f

Print Graph

Experiment Information--

Test Duration: 2.00 hours

m
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File Help
[_Import Data [ View Graph |[Modifv Settinas|| Save I Print |
Report Title: Neoprene Against Acetone it

Project Number: PR-1234

Experiment type: Closed Loop, Discrete Sampling, Yolume Replaced.

—-Results based on N Dialeg @
CUMULATIVE PERMEATION VS TIME

Breakthrough Time-— Cumnulative Permeation (ug/cm?) 3

Standardizs

Breakthrou 200

Normalized

Minimum B

150;

Steady-State Permesq

SSPR: 2.94

Correlation 100
Cumulative Permeatig

Elapsed Tir| 50

Cumulative

Average Pg

[! T T T T T T T T T
Operator: Jane Doe 0 12 24 36 48 60 72 84 96 108 120
Date: 2/10/2016
Data Filename: Data / U=l
Close Window Print Graph

Experiment Informatig

Test Duration: 2.00 hours




E Permeation Calculator 2.5.0 EI@
Help

Import Data Graph |[Modify Settinas| | Save J( Print J

Modify Settings prene Against Acetone -

View Results Graph

Save /(

Print Loop, Discrete Sampling, Volume Replaced.

Exit

TTHESUNS based om NTOUSH's Permeation Calculator Version 2.5.0--

Breakthrough Time--
Standardized Breakthrough Time (permeation rate at 0.10 pg/{cm®min)): 21.1 min
Breakthrough Detection Time (BDT): 30.3 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/em?): 40.5 min
Minimum Breakthrough Detection Time (permeation rate at 0.07 pg/{cm®*min)): 18.5 min

Steady-State Permeation Rate (SSPR)--
SSPR: 2.92 pg/(cm®*min)
Correlation Factor (R?) in the steady-state region from 93.0 to 108 min: 0.998340

Cumulative Permeation--
Elapsed Time for Cumulative Permeation Mass of 150 pg/icm® 97.9 minutes
Cumulative Permeation for 60 minutes: 40.2 pg/cm?
Average Permeation Rate from 0.00 to 120.00 min: 1.75 pg/(cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 18.:d5|

Experiment Information--

Test Duration: 2.00 hours

m
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File Help

[ Import Data || View Graph |Modifv Settinas] | Save 4 || Print J

Report Title: Neoprene Against Acetone it

Project Number: PR-1234
Experiment type: Closed Loop, Discrete Sampling, Volume Replaced.
--Results based on NIOSH's Permeation Calculator Version 2.5.0--

Breakthrough Time--
Standardized Breakthrough Time (permeation rate at 0.10 pg/(cm®min)): 21.1 min
Breakthrough Detection Time (BDT): 30.3 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/cm?): 40.5 min
Minimum Breakthrough Detection Time (permeation rate at 0.07 pg/(cm**min)): 18.5 min

Steady-State Permeation Rate (SSPR)-
S5PR: 2.92 pg/(cm®*min)
Correlation Factor (R in the steady-state region from 93.0 to 108 min: 0.998340

Cumulative Permeation—
Elapsed Time for Cumulative Permeation Mass of 150 pg/cm?® 97.9 minutes
Cumulative Permeation for 60 minutes: 40.2 pg/cm?
Average Permeation Rate from 0.00 to 120.00 min: 1.75 pg/(cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 18xls

Experiment Information--

Test Duration: 2.00 hours

m
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E=S|Eol

File Help
[_Import Data || View Graph |[Modifv Settinas|| Save J{ Print
Report Title: Neoprene Against Acetone

Project Number: PR-1234

Experiment type: Closed Loop, Discrete Sampling, Volume Replaced.

—-Results based on NIOSH's Permeation Calculator Version 2.5.0--

b

Breakthrough Time--
Standardized Breakthrough
Breakthrough Detection Tim
Normalized Breakthrough Tir
Minimum Breakthrough Dete

Steady-State Permeation Rate (SSPR
S5PR: 2.92 pg/(cm®*min)

Correlation Factor (R®) in the,

Save File As

Save

@ Save As an Excel File

) Save As Text File

==

0K 4~

Cancel

Cumulative Permeation--

Elapsed Time for Cumulative Permeation Mass of 150 pg/cm?® 97.9 minutes
Cumulative Permeation for 60 minutes: 40.2 pg/cm?

Average Permeation Rate from 0.00 to 120.00 min: 1.75 pg/(cm®*min)

Operator: Jane Doe

Date: 2/10/2016

Data Filename: Data File 18.xs
Experiment Information--

Test Duration: 2.00 hours

m
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File Help
[ Import Data || View Graph |(Modifv Settinas| | Save Il Print ]

Report Title: Neoprene Against Acetone i
Project Number: PR-1234

¥ Save As (e
Experlment t QQ | . » Data Files for Evaluation » Option 10 - | "¢| | Search Option 10 j el |

Results bas Organize v Mew folder 4= - l@l
A Favorites i MName . Date modified Type Size
Brea kthrDUg Bl Desktop B Data File 18 3/21/2006 1:11 PM Microsoft Excel 97... 15 KB E
St & Downloads 5| Results for Data File 18 3/10/2008 12:17 PM Microsoft Excel 97... 18 KB

s
=l Recent Places

Br
Nl: 4l Libraries
M| 3 Documents
rJ'- Music
SteadY‘StatE =] Pictures

Sc E Videos

Cq 1M Computer
&, Local Disk (C:)
Cumulative H = < leCe®

E| J +My_Archive

J +My_Large_Worl

CL , +MNIOSH_PIT_MNPI

A
\"| -

File name: Results for Data Filexls v//

Dperatt}r: Ja Save as type: | Excel Files (*xls) /v]

Date: 2/10/2 (
Data Filenan = Hide Folders [ save [ cancel |

Experiment Information--

m

Test Duration: 2.00 hours




A B [ ] E -~

1 |Report Title: Meoprene Against Ac Results based on NIOSH Permeation Calculator - “ersion 2-5-0
2
3 |Operator: Jane Doe
4 |Date: 2f10/z016
5 |Data Filename: Data File 18.xls
B |Project Murmber: PR-1234
7 Standardized Breakthrough Time (permeation rate at 0.10 pgfcm™min)): 21.1 min
g o E= Breakthrough Detection Time (BOT): 30.3 min
9 = D Mormalized Breakthrough Time (permeation mass at 2.5 pofom®): 405 min
10 zm p Minimurn Breakthrough Detection Time (permeation rate at 0.01 pg/focm®r 18.5 min
11 | g Steady-State Permeation Rate (SSFPR): 2.92 pogflcm®min)
12 Correlation Factor (B3 in the Steady-State Region: 0.99334
13 100 S Start Time in the Steady-State Region: 93 min
14 End Time in the Steady-State Region: 108 min
15 . Elapsed Time for Curmulative Permeation Mass of 150 pgfom?® 979 minutes
16 [ Curmulative Permeation for B0 minutes: 40.2 pogfom?
o4 i A s 1e o g i o
17 i Awerage Permeation Rate from 0.00 10 120.00 minutes: 1.75 pgflcm™min)
18 [onoen] o v, e
19
20 |[Experiment Infarmation
21 Test Duration: 2 haurs
22 haterial hManutacturer & Product: MNeoprene
23 Awerage Thickness: 0.685 mm
24 Exposure Area: 5.07 cm®
25 Wi'eight Per Unit Area of Specimen: 1970 gfm*
26 Test Chemical Phrysical State: Liguid
27 Test Chemical: Acetone, 99.5% min
2a CAS # 67-64-1
29 Manutacturer: Fisher Chemicals
30 Lot/Batch #: 034404
k1l Expiration Date: ke 30, 2016
32 Temperature Mominal Test: 23.5 degrees Celsius
I3 Range: 22110 23.2 degrees Celsius
34 Analytical Technigue Instrument Type: rIBAMN IR
35 Instrurment 1D Murmber: CDC-1236
36 Instrument Settings: Wawelength 8.5 pmPathlength 20025 meters
37 Sampling Pump ID: Wir-156p
Kl Collection Swstem kediurn: Ar
39 Total Yolume of the Collection Medium (W) BG4 L
40 System Type: Closed Loop, Discrete Sampling. Wolume Feplaced.
11 “olume of Discrete Sample (vs) Removed from Collection Mediurm: 005 L
42 Data Sampling Interval (seconds): 3
43 | Additional Comments This is to compare decontamination methods. |_ -
Results ® “ v
READY E M -—+—+ 100%

The permeation curve can be copied into the Excel file formatted
report by selecting “View Graph” and pressing “Ctrl/Print Scrn”, then
pasting the image into the report.



E Permeation Calculator 2.5.0 EI@
Help

Import Data Graph ||Modify Settinas/ | Save ] Print |

Modify Settings prene Against Acetone i

View Results Graph

- 1234

dv'eE
Print y@mpling, Volume Replaced.
Exit /

“T—HBSUMS based on NTOSH's Permeation Calculator Version 2.5.0--

Breakthrough Time—
Standardized Breakthrough Time (permeation rate at 0.10 pg/{cm®*min)): 21.7 min
Breakthrough Detection Time (BDT): 30.3 min
Normalized Breakthrough Time (permeation mass at 2.5 pg/cm?): 40.5 min
Minimum Breakthrough Detection Time (permeation rate at 0.07 pg/{cm®*min)): 18.5 min

Steady-State Permeation Rate (SSPR)-
SSPR: 2.92 pg/{cm™min)
Correlation Factor (R?) in the steady-state region from 93.0 to 108 min: 0.998340

Cumulative Permeation-—-
Elapsed Time for Cumulative Permeation Mass of 150 pg/cm?® 97.9 minutes
Cumulative Permeation for 60 minutes: 40.2 pg/cm?
Average Permeation Rate from 0.00 to 120.00 min: 1.75 pg/(cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 18_}d5|

Experiment Information—-

Test Duration: 2.00 hours

m

39



An Example for an Open-loop
System with Constant Flow Rate
of Fresh Collection Medium



Permeation Calculator 2.5.0
File Help

| Import Data || View Graph ||Modify Settings|| Save Il

@uv| .+ Data Files for Evaluation » Option 5
Organize Include in library + Share with + Burn MNew foldeg EER
- Favorites Name Date modified Type Size
i
Bl Desktop B Data File 8 1/24/2006 9:17 AM Microsoft Excel 97... 29 KB
&4 Downloads B3 Data File 10 1/24/2006 9:17 AM Microsoft Excel 97... 42 KB

2| Recent Places

7 Libraries
3 Documents
J‘. Music
| Pictures

B videos

1M Computer
&, Local Disk (C:)
ca LaCie (E)
CD Drive (F:) U3 System
- DATA (G
| +My_Archive
. +My_Large_Workspace
 +NIOSH_PIT_NPPTL

&h MNetwork

2 items




For open loop testing under a constant flow rate, there is an option to enter a
value for the “Analytical Method Detection Limit” to calculate the “Minimum
Detectable Permeation Rate” (see the report on the last slide)

~

Choice of Variable
= all active fields are required data fields unless noted as optional
Choose System T
Manually Select Data Columns ] Y vpe
(@ Open Loop System (OL)
e (@ Constant Flow Rate of Fresh Collection Medium (F in ASTM F 739):
i@ Option 1: Use Concentration (in pg/L) 3.9 /i
] - min
() Option 2: Use Concentration (in ppm}) . -
= Option 3: Use Other Analyzer e 0.035 pa/mL (optional)
' Qutput Reading () Variable Flow Rate,
Minimum detectable permeation rate: 0,025 paf{cm2*min)
() Closed Loop System (CL)
Total Yolurme of the Caollection Medium (vt in A3TM F 7390

L

(@) Continuous Sampling
Discrete Sampling

(@ Sample Volume NOT replaced, enter Volume Removed (Vs in ASTM F 739)

L
Sample Volume IS replaced, enter Yolume Replaced (Vs in ASTM F 739)
Time Format ]
i@ Time in Minutes
) YYYYMM/DD HH:MM:S5 Mimimurm detectable mass permeated;

) MMJDD/YYYY HH:MM:SS £




™8 Permeation Calculator 2.5.0 ||| | ]
File Help

| Import Data || View Graph ||Modify Settings|| Save Il Print |

P "

Data Input @

* All active fields are required data fields Permeation Rate vs Time

Permeation Rate cm*min
Swatch Exposure Size (for Ain ASTMF 739) (ot 2

@ Diameter 100 9! inch
=1 am

~) Area: 5.07

Specmen Weight
1.00 @ grams

~I gramsm2

Cumulative Permeation for: 74 min

Cumulative Permeation Mass target:

150 pafom~2

Enter times Ti-1:  n,op and Ti: 21,10 Time (Minutes)

(in Minutes) for Average Permeation Rate View Data Graph

[ steady State Permeation was not established
(Program will report the maximum Permeation Rate)




E Permeation Calculator 2.5.0
File Help

|

| Import Data || View Graph ||Modify Settings| |

Save ||

Print

Data Input

* Al active fields are required data fields
Swatch Exposure Size (for A in ASTM F 733)

1.00 @) inch
cm

@ Diameter
Area: 5.07

Spedmen Weight

1.00 @ grams
grams,fm?
Cumulative Permeation for: 24 min

Cumulative Permeation Mass target:

150 Hgfcm2

Enter times Ti-1: oo and Tt 21,1p

(in Minutes) for Average Permeation Rate

=

Permeation Rate vs Time
Permeation Rate (pa/{cm**min))

2h00;

2000,

1500,

1000,

Lo

0 2 4 6 8 10 12 14 16 18 20

Time (Minutes)

| View Data Graph |

Steady State Permeation was not establish
(Program will repart the maximum Perm

Back

Mext

| Cancel |

-

44



Eile

¥ Permeation Calculator 2.5.0 | = || (=] ||£3|
Help
|_Import Data || View Graph |[Modify Settinas|| Save J{ Print ]

Additional Data Input

* All fields are optional data fields (values entered here will not affect the results)

Report Title:  Meoprene Against Acetone
Date:  2/10/2016 MM,DDYYY

Material Type (Manufacture/Product): Meoprene

Project Mumber: PR-1234

Operator:

Experiment Setting

Jane Doe

Instrument Type (e.g., MIRAM IR,

=5

GC, etc.): MIRAM IR
Average Material Thickness (mm): g 585 ete.)
Chemical Information: Instrument Settings:  Wavelength 8.5 pm -
I Physical State Pathlength 20.25 meters
Test Chemical: i (@) Liquid
=L HISTEE | Acetone, 99.5% min _ ! Collection Medium: Air
e (e.q., N2, He, or air)
CAs #: 67641 Manufacturers  isher Chemicals Instrument ID Mumber:  CDC-1236

Lot/Batch #:  pzaapa

Pump ID Mumber: Wr-156p

Expiration Date: May 30, 2016

Data Sampling Inteval (second): 3

Comments: | THiS is to compare decontamination methods,

Back

Maominal Te

Temperature Range: 22.1to

Cancel

st Temperature:  23.5 o

=C

-
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/
ﬂ Permeation Calculator 2.5.0 E'@
Eile Help
[ Import Data || View Graph |[Modifv Settinas|| Save J( Print

Report Title: Neoprene Against Acetone i

Project Number: PR-1234
Experiment type: Open Loop, Constant Flow Rate.

—Results based on NIOSH's Permeation Calculator Version 2.5.0--

m

Breakthrough Time--
Standardized Breakthrough Time (permeation rate at 0.10 pg/{cm®min)): 4.57 min
Breakthrough Detection Time (BDT): 5.08 min
Normalized Breakthrough Time (permeation rate at 1.0 pug/(cm®min)): 5.04 min

Steady-State Permeation Rate (SSPR)--

SSPR: 2650 pg/(cm®min)

Determined around 20.5 (average of: 20.4; 20.5; 20.6) min

Maximum Permeation Rate: 2650 pg/(cm®*min)

Determined at 20.4 min

Seven highest permeation rates (ug/(cm*min)): 2650, 2640, 2640, 2640, 2640, 2640, 2640
Cumulative Permeation--

Elapsed Time for Cumulative Permeation Mass of 150 pg/cm?® 6.96 minutes

Cumulative Permeation for 21 minutes: 32100 pg/icm?

Average Permeation Rate from 0.00 to 21.70 min: 1540 pg/(cm®*min)

Minimum detectable permeation rate based on analytical method detection limit: 0.000019 pg/(cm®*min)

Operator: Jane Doe
Date: 2/10/2016
Data Filename: Data File 10xs

4 2
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