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1. Revise 8.7.6.1 to read as follows: 

8.7.6.1* The following challenge chemicals shall be tested as liquids at a concentration of 95 
percent or greater, except where otherwise specified: 
(1) Liquid chemical warfare agents for Class 1, Class 2, Class 2R, Class 3, and Class 3R 
ensemble element materials and seams 

(a) Sulfur mustard, distilled [HD, or bis (2-chloroethyl) sulfide, CAS 505-60-2] 
(b) Soman (GD, or O-Pinacolyl methylphosphonofluoridate, CAS 96-64-0) 

(2) Liquid toxic industrial chemicals for Class 1 ensemble elements materials 
(a) Dimethyl sulfate (DMS, sulfuric acid dimethyl ester, CAS 77-78-1) 
(b) Sulfuric acid, 93.1%, specific gravity 1.84, 66o Baumé (CAS 7664-93-9) 
(c) (b) Tetrachlorethylene (perchloroethylene, CAS 127-18-4) 
(d) (c) Toluene (toluol, CAS 108-88-3) 

 
2. Delete the row with Sulfuric acid in Table A.8.7.4.4 to read as follows: 
 
Table A.8.7.4.4 Suggested Collection Media/Sorbents, Detection Techniques, and Analytical Methods by Test 
Chemical 

Chemical 
Collection Media/Sorbent 

Bed* 

Examples of 
Detection 

Techniques* 

EPA 
Method 

NIOSH 
Method 

OSHA 
Method 

Acrolein CSC, 2-HMP coated XAD-2 UV, PID, FID, NPD 603 2501 52 

Acrylonitrile CSC, Porapak N FID, NPD   1604 37 

Ammonia H2SO4-treated silica IC, pH, conductivity   6016 ID-188 

Chlorine 0.1 M NaHSO3, 1% H2NSO3, 0.1 
N NaOH w/ 0.5M Na2S2O3 

IC, pH, conductivity, 
ISE 

9057 6011 ID-101 

Diethylamine Silica gel, NBD coated XAD-7, 
sulfuric acid 

FID, PID, NPD, FLD   2010 41 

Dimethyl sulfate Porapak Q, Porapak P ECD, FPD   2524 PV-2147 

Ethyl acetate CSC FID, PID   1457   

Sulfuric acid 
Silica gel, DI H2O IC, pH, conductivity 8 7903/7908 

ID-
165SG 

Tetrachloroethylene CSC, Anasorb 747 FID   1003 1001 

Toluene CSC, Anasorb 747 FID, PID   1500/1501 111 

            

*Key to abbreviations and chemical formulas:         

2-HMP 2-(hydroxymethyl)piperidine       

CSC Coconut shell charcoal       



Chemical 
Collection Media/Sorbent 

Bed* 

Examples of 
Detection 

Techniques* 

EPA 
Method 

NIOSH 
Method 

OSHA 
Method 

ECD Electron capture detector       

FID Flame ionization detector       

FLD Fluorescence detector       

FPD Flame photometric detector       

H2NSO3 Sulfamic acid       

H2SO4 Sulfuric acid       

IC Ion chromatography        

ISE Ion specific electrode       

Na2S2O3 Sodium thiosulfate       

NaHSO3 Sodium bisulfite       

NBD 7-chloro-4-nitrobenzo-2-oxa-1,3-diazole       

NPD Nitrogen-phosphorus detector       

PID Photo ionization detector       

UV Ultraviolet absorbance detector    

The minimum detectable amount of permeation should be determined and reported in lieu of the method detection 
limit (MDL). The MDL can be estimated from the samplers loaded with the low-level concentration solution in the 
retention efficiency experiment. The MDL is approximately (3.182)s, where s is the sample standard deviation 
between replicates. This estimation does not account for the propagation of error associated with the summation of 
cumulative permeant from each sampling interval, nor does it account for other sources of variability and error.  

 
3. Revise A.8.7.6.1 Final Challenge Battery to read as follows: 

Final Challenge Battery.  The final challenge battery consisted of 10 9 toxic industrial 
chemicals and 2 chemical warfare agents as described in the Table A.8.7.6.1(b). The final list 
incorporates a wide range of chemical reactivity, solubility, and structure-property 
relationships. 

 
4. Delete the row with Sulfuric acid in Table A.8.7.6.1(a) to read as follows: 
 
Table A.8.7.6.1(a) Basis for Selection of NFPA 1994 Chemicals for Permeation Resistance Testing 

Chemical 
Rationale for 

Inclusion 
In Lieu of Justification 

Chlorine 
Oxidizer, inhalation 
critical hazard HCl, nitric acid Included in Class 2 and 3 battery 

Sulfuric acid Critical hazard Nitric acid Higher percutaneous total score, higher 
permeation score, lower metal reactivity, easier 
handling, included in 1991 battery 

Ammonia High priority 
Ammonia 
hydroxide Included in Class 2 and 3 battery 

Diethylamine Critical hazard 
substitute, reducer 

Ethylamine, 
trimethylamine 

Higher percutaneous total score than amines on 
critical list, higher permeation score, lower vapor 
pressure, included in 1991 battery 



Chemical 
Rationale for 

Inclusion 
In Lieu of Justification 

Acrolein VOC, polymerizer Formaldehyde Lower reactivity, not in solution, nitrogen 
substituents and polymerizers covered, included 
in Class 2 and 3 battery 

Acrylonitrile VOC, polymerizer Formaldehyde Lower reactivity, not in solution, nitrogen 
substituents and polymerizers covered, included 
in Class 2 and 3 battery 

Toluene 
F1001 unsubstituted 
hydrocarbon class — Included in 1991 battery 

Tetrachloroethylene High priority Ethylene 
dibromide 

Higher NRL score, lower reactivity, included in 
1991 battery 

Ethyl acetate 
F1001 alcohol and 
carbonyl class — Included in 1991 battery 

Dimethyl sulfate Organosulfur OMPA Included in Class 2 and 3 battery 

Soman CWA, biocide OMPA Low vapor pressure biocides covered with CWAs 

Sulfur mustard CWA, biocide OMPA Low vapor pressure biocides covered with CWAs 

 

 
5. Revise the title for Table A.8.7.6.1(b) to read as follows: 

Table A.8.7.6.1(b) Final 10-Chemical 9-Chemical Battery for NFPA 1994 Class 1 
Permeation Resistance Testing 

 
Substantiation:  Sulfuric acid has been added as a new chemical as part of the Class 1 battery 
for chemical permeation testing. However, the current chemical permeation resistance 
procedures specified in the standard do not permit the analysis of a relatively nonvolatile 
chemical with air collection at the specified air flow. While other chemicals could be substituted, 
the proposal for removing sulfuric acid addresses the immediate problem of performing a test 
that is not valid analytically. Additional changes are needed to remove sulfuric acid where it 
appears in other portions of the standard, particularly within Appendix A. 
 
The substitution of a different inorganic acid is not possible at this time. While other inorganic 
acids could be chosen, in general, materials at this level of performance (NFPA 1994, Class 1) 
have resistance to permeation to the broad range of inorganic acids, bases, and salts. Moreover, 
the adaptation of the test method to permit testing of sulfuric acid is also not possible at this time 
as it would require significant revisions of the test procedures to enable an equivalent level of 
sensitivity as defined for permeation resistance testing of other chemicals. 
 
Emergency Nature:  The standard contains an error or an omission that was overlooked during 
the regular revision process.  The proposed TIA intends to offer to the public a benefit that would 
lessen a recognized (known) hazard or ameliorate a continuing dangerous condition or situation. 
 
In specifying new chemicals as part of the Class 1 ensemble element chemical permeation testing 
requirements, the Technical Committee overlooked how sulfuric acid would be collected due to 
its relative low volatility. The inclusion of sulfuric acid represents an error in the standard. 
Without this change, it will not be possible to carry out permeation resistance testing to the Class 
1 requirements of NFPA 1994. 



 
Anyone may submit a comment by the closing date indicated above.  To submit a comment, please 

identify the number of the TIA and forward to the Secretary, Standards Council, 1 Batterymarch Park, 

Quincy, MA 02169‐7471. 
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