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           Oct 28, 2019 

Hervé Barthélémy 

Convenor of ISO/TC 58/SC 2/WG 7 

herve.barthelemy@airliquide.com  

 

Subject: Complementary information regarding LC50 for Ammonia (N212) and LC 50 comparison table 

for gases covered by the Resolution (N211) 

 

I apologize for the delay in responding to your e-mail of Oct 17, 2019 seeking to prepare a Comparison 
table for the LC50s (ISO 10298/CGA P-20:2017/UN/EIGA doc. 169/17) of the gases concerned by the 
Resolution taken at the last ISO/TC 58/SC 2 meeting as well as values for Ammonia. I have been traveling 
extensively and have only gotten back to my office to review my old files. 

The following are my thoughts on these. Some information may have been stated elsewhere or previous 
correspondence, but I feel that it is worthwhile to repeat it for clarity. 

Ammonia 
I’m not sure where the CGA value of 3,669 ppm came from.  As noted in my Sept 24, 2015 letter to Jack 
Wert and Jill Thompson, CGA, “A History on the development of CGA P-20 and ISO 10298” (see 
attached), Jay Harding of Air Liquide led the CGA effort to develop CGA P-20. Dr. Carol Maslansky, 
GeoEnvironmental Consultants Inc.  gathered, reviewed and commented on the various LC50 studies for 
the P-20 Committee. 
In Jay Harding and Doug Bonnar’s report to the Specialty Gases Committee on Jan 2, 1990 a LC50 of 
14,070 ppm was listed for Ammonia. This was based on the study by Appleman, et. al in 1982.  See the 
attached review sheet (attachment 3) Ammonia 16,600 ppm in which Dr. Carol Maslansky concluded 
that the study was flawed due to use of variable exposure times. Also 100% of the males died at 11,000 
ppm while no females died. She proposed a conservative value of 14,070 ppm based on the male and 
female data. 

Another study Ammonia 4,230 ppm only involved 12 male mice. Dr. Carol Maslansky commented that 
this was close to Vernot’s 4,837 ppm for mice. She rejected it because mice have smaller lung capacity 
than rats and the study was only done with males. See attachment 1 

The review on Ammonia 7,338 ppm by Vernot, was also rejected since only 5 male rats were used. See 
attachment 2. Jay Harding was able to contact Vernot in 1992 and reported in a letter to DOT in May 
1992 

 

I’m not sure whether Dr. Carol Maslansky agreed with this position.  
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Hydrogen Fluoride 
The Hydrogen Fluoride LC50 value was discussed in detail during the TC58 SC2 WG7 2007 and 2008 
meetings. We concluded that the value should be the median value (1,307 ppm) of the 5 values from 
Table 3-4 of the 2004 US National Advisory Committee AEGL review for Hydrogen Fluoride. This was 
summarized in the letter from Carrie Hamilton and myself to Dr. Sylvie Tissot Jan 28, 2008. This should 
be referenced for clarity along with 

61- Acute Exposure Guideline Levels for Selected Airborne Chemicals, Volume 4. 
Subcommittee on Acute Exposure Guideline Levels, Committee on Toxicology Board on 
Environmental Studies and Toxicology, The National Academy Press, Washington DC, 
2004 

Estimated Based on Hydrolysis to HF 
As noted in B-7 Conclusion. If no reliable LC50 or LCLO value was obtainable, a value was provisionally 
allocated based on any one, a combination, or all of the following: 
a) reaction (decomposition) of the product in air; 

When no studies are available the hydrolysis reaction in air has proven to be reliable based on a 2006 
Dow Corning Inc study that demonstrated that Chlorosilane (Monochlorosilane, Dichlorosilane, 
Trichlorosilane) toxicity can be predicted based on HCl equivalency 

 

Jean, P. A.,  Gallavan, R. H., Kolesar, G. B.,  Siddiqui, W. B., Oxley, J. A. and Meeks, R. G. “Chlorosilane 
Acute Inhalation Toxicity and Development of an LC50 Prediction Model” Inhalation Toxicology, 18:515–
522, 2006 
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The values for Phosphorus Pentafluoride, Phosphorus Trifluoride and Tungsten Hexafluoride were 
estimated based on this principle in the 1995 edition of ISO 10298.  They have been changed as a result 
of the HF value increasing from 966 ppm to 1,307 ppm. 

Boron Trifluoride 
Most assume that Boron Trifluoride will hydrolyze in air to form HF. It doesn’t 

 

 

I’m not sure why Dr. Carol Maslansky selected the Vernot value of 387 ppm since the Rusch 1986 study 
was also included in the 1992 review. It met all the test criteria, 5 male and 5 female rats. Dr. Sylvie 
Tissot and Carrie Hamilton reviewed both studies and concluded the Rusch study was more valid with a 
value of 873 ppm. 

 

I hope that this information is of value to the Working Group. I would be happy to answer any questions 
regarding these. Unfortunately, I will not be available for the virtual meeting due to international travel. 

Sincerely, 

 
Eugene Ngai 

President 

 

 

 



eugen
Text Box
Attachment 1 1992 CGA P-20 Review, 4230 ppm
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Attachment 2 1992 P-20 Review 7338 ppm
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Attachment 3 1992 CGA P-20 Review 14,070 ppm



