Facts & Applications—The Fuming Nitric Acids

White Fuming Nitric Acid (“WFNA”):

White fuming nitric acid (WFNA) is a storable liquid oxidizer with a variety of industrial uses.  Though famous for its use as a rocked fuel oxidizer, more typical and mundane uses include decapsulating processes for semiconductor chip failure analysis.  

WFNA is comprised of nearly pure nitric acid (HNO3) and is typically specified to contain no more than 0.4% to 2.0% water and less than 0.5% dissolved nitrogen dioxide or dinitrogen tetroxide.

WFNA is sometimes used with an inhibitor compound to reduce corrosiveness.  A typical inhibitor might be hydrogen fluoride (hydrofluoric acid) for example.  Without inhibitors, WFNA will corrode nearly all structural metals.  The hydrogen fluoride addition causes the formation of a protective layer of fluoride on the metal surfaces.   Inhibited WFNA is often referred to with the acronym, “IWFNA.”  

WFNA as an oxidizer has somewhat less performance than its closely-related cousin, red fuming nitric acid (“RFNA”.  But it is considerably safer, as it has little to no dissolved dinitrogen tetroxide, an extremely toxic and volatile chemical.  WFNA, if not inhibited, will form nitrogen tetroxide on contact with most metal and some organic materials.
WFNA and IWFNA are considered hypergolic with a long list of propellants, including: UDMH, Hydrazine, Furfuryl alcohol, Gasoline, Aniline. 

Red Fuming Nitric Acid (“RFNA”):

Red fuming nitric acid (RFNA) is a storable oxidizer used as a constituent in rocket fuel.  

It is comprised mainly of Nitric Acid (HNO3), and also contains up to 13% dinitrogen tetroxide and 3% water. 
The color of the resulting red fuming nitric acid is due to the presence of the dinitrogen tetroxide, which breaks down partially to form nitrogen dioxide.  

It is usually used with an inhibitor (such as hydrogen fluoride) because nitric acid attacks most container materials.

During World War II, the German military used RFNA in some rockets.  The mixtures used were called S-Stoff (96% nitric acid with 4% ferric chloride) and SV-Stoff (94% nitric acid with 6% dinitrogen tetroxide). 
Inhibited RFNA, was used in SS-1 Scud missiles as a propellant by the Iraqi military during the 1991 Persian Gulf War.  
