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NITRIC ACID WITH HYDROGEN PEROXIDE: REACTION HAZARDS 

INTRODUCTION 

Hydrogen peroxide is used in processes involving nitric acid or the formation of nitric acid. For example, hydrogen 
peroxide is used for the control of nitrogen oxide (NOx) pollutants or their precursors, which results in the formation of 
nitric acid. 

2NO + 3 H2O2   2HNO3 + 2H2O 

2NO2 + H2O2    2HNO3 

Concentrated nitric acid is also used to passivate equipment for use with hydrogen peroxide. 

While nitric acid and hydrogen peroxide are both hazardous chemicals, there are additional hazards that can arise 
when they are mixed together. In particular a number of researchers (1,2,3) have reported that at nitric acid 
concentrations of greater than 35%, a reaction occurs that may be violent in nature and can produce heat and large 
volumes of NOx gas. 

Data from W.H. Hatcher and D.W. MacLauchlan, [Can. J. of Research. 16B, 253, (1938)] 

It is imperative when handling hydrogen peroxide and nitric acid mixtures that care is taken to avoid mixing the 
chemicals in dangerous concentrations. Solvay Chemicals strongly cautions that in the presence of hydrogen 
peroxide, even at low concentrations, nitric acid strengths of greater than 35% must be avoided at all times. Solvay 
Chemicals also strongly recommends that a detailed review of any process or procedure involving hydrogen peroxide 
and nitric acid be carried out before any procedures are undertaken. Such a review should include a review of the 
process being undertaken and also a review of all potential scenarios that could result in high concentrations of nitric 
acid and hydrogen peroxide being mixed together. 
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To avoid the hazardous region, it is recommended that when mixing hydrogen peroxide and nitric acid together, 
the order of addition be water (if required), hydrogen peroxide then nitric acid. Attention should be paid to the 
addition and mixing processes used to ensure rapid mixing and to avoid localized mixing of concentrated 
hydrogen peroxide and nitric acid. 

Where nitric acid is produced, either intentionally or as a by-product of hydrogen peroxide use, monitoring of the nitric 
acid and hydrogen peroxide concentrations should be undertaken and procedures adopted to ensure that 
high concentrations of nitric acid cannot be generated. 

During passivation of equipment for use with hydrogen peroxide, the procedures set out in Solvay 
Chemicals’ publication “Hydrogen Peroxide Passivation Procedure” (4) should be followed. Care should be taken to 
ensure that the correct concentration of nitric acid is used and that all the nitric acid is fully flushed from the 
system before hydrogen peroxide is introduced. Further details of the hazards associated with hydrogen peroxide 
and nitric acid are available from Solvay Chemicals. 
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Before using, read Safety Data Sheet (SDS) for this chemical. 
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To our actual knowledge, the information contained herein is accurate as of the date of this document. However, 
neither Solvay Chemicals, Inc., nor any of its affiliates, makes any warranty, express or implied, or accepts any 
liability in connection with this information or its use. This information is for use by technically skilled persons at their 
own discretion and risk and does not relate to the use of this product in combination with any other substance or any 
other process. This is not a license under any patent or other proprietary right. The user alone must finally determine 
suitability of any information or material for any contemplated use in compliance with applicable law, the manner of 
use and whether any patents are infringed. This information gives typical properties only and is not to be used for 
specification purposes. Solvay Chemicals, Inc. reserves the right to make additions, deletions or modifications to the 
information at any time without prior notification. 

Trademarks: Trademarks and/or other Solvay Chemicals, Inc. products referenced herein are either trademarks or 
registered trademarks of Solvay Chemicals, Inc. or its affiliates, unless otherwise indicated. 

Before using, read the Safety Data Sheet (SDS) for the chemical, available at www.solvaychemicals.us. 




