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Nitric Acid is one in a series of reports published as part of NexantECA’s 2020 Technoeconomics 

– Energy & Chemicals (TECH) program. 

Overview 

Nitric acid is among the top five most important inorganic 

acids in the world. Because of its properties as a very 

strong acid and a powerful oxidizer, nitric acid is useful for 

the production of fertilizers, pharmaceuticals, insecticides, 

plastics, fungicides, synthetic fibers, and military and 

aerospace materials. 

The Ostwald process, developed in the beginning of the 

20th century, involves the production of nitric acid from the 

catalytic oxidation of ammonia with air. This process is 

currently used to manufacture almost all nitric acid (HNO3) 

in the concentration range of 50 to 70 percent acid. 

Although nitric acid technology can now be considered 

quite mature, improvements continue to be made with 

respect to process, catalysts, equipment design and NOx 

emissions. 

This TECH report provides an updated overview of the 

technological, economic, and market aspects of nitric acid.  

The following issues are addressed in this report: 

▪ What are the main routes for nitric acid production? 

Who are the major technology holders? What are 

some of the differences across the various 

technologies?  

▪ How do the process economics compare across 

processes and different geographic regions?  

▪ What is the major application for nitric acid?  Which 

licensor has been the most active in recent years? 

Commercial Technologies 

The three common steps to most processes include: (1) 

oxidation of ammonia to nitic acid over a Pt/Rh catalyst; (2) 

oxidation of nitric oxide to nitrogen dioxide with excess 

oxygen; and (3) absorption of nitrogen dioxide in water to 

produce dilute (weak) nitric acid. Approximately 70 percent 

of the nitric acid sold commercially is concentrated where 

dilute nitric acid can be directly or indirectly concentrated. 

Processes may be classified according to pressures at 

which the oxidation and absorption reactions are carried 

out. The mono medium pressure, mono high pressure, 

and medium/high dual pressure processes dominate 

investments for nitric acid plants. Yet, dual pressure 

processes are used for newer nitric acid plants.  

Process technology for nitric acid worldwide is offered by a 

handful of licensors that offer both mono and dual pressure 

processes.  Based on the ammonia oxidation route, licensors 

utilize different feed ratios and pressures based on their 

individual processes.   

Process Economics 

Detailed cost of production estimates for various 

technologies are presented for USGC, Western Europe, 

China, and India locations.  Estimates are developed for 

mono and dual pressure commercial routes to nitric acid.  

Sensitivity analyses on feed pricing, economy of scale, and 

capital investment were also developed. Additionally, a 

return on investment analysis for nitric acid production on a 

stand-alone facility or an ammonia and nitric acid complex 

over the last 5 years is provided for the routes and regions 

studied in this report.  

Nitric Acid Production Costs 

 

Market Overview 

By far, the largest application of (weak) nitric acid is in 
fertilizer production (ammonium nitrate and 
nitrophosphate-type NP and NPK fertilizers), consuming 
between 75 to 80 percent of the nitric acid produced. 

Nitric acid capacity is concentrated in fertilizer producing 
regions such as Europe and North America. On the other 
hand, in countries like China, the majority of the nitric acid 
is used in the chemical industry.  

Reference lists of nitric acid plants for the major licensors 
are provided in this TECH report.  
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Subscribe to TECH 

The TECH program (formerly known as PERP) is globally recognized as the industry standard source of process evaluations 

of existing, new and emerging of interest to the energy and chemical industries. 

TECH’s comprehensive studies include detailed technology analyses, process economics, as well as commercial overviews 

and industry trends. Reports typically cover: 

▪ Trends in chemical technology 

▪ Strategic/business overviews 

▪ Process Technology: 

▪ Chemistry 

▪ Process flow diagrams and descriptions of established/conventional, new and emerging processes 

▪ Process economics – comparative costs of production estimates for different technologies across various 

geographic regions 

▪ Overview of product applications and markets for new as well as established products 

▪ Regional supply and demand balances for product, including capacity tables of plants in each region 

▪ Regulatory and environmental issues where relevant 

Subscription Options 

A subscription to TECH comprises:  

▪ PDF reports including detailed technology analyses, process economics, as well as commercial overviews and 

industry trends 

▪ Cost of production tables in spreadsheet format 

▪ Consultation time with the project team 

An annual subscription to TECH includes twenty reports published in a given program year. Reports can also be 
purchased on an individual basis, including reports from previous program years. 
 

 
 

NexantECA Subscriptions & Reports provide clients with comprehensive analytics, forecasts and insights for the chemicals, polymers, 

energy and cleantech industries.  Using a combination of business and technical expertise, with deep and broad understanding of markets, 

technologies and economics, NexantECA provides solutions that our clients have relied upon for over 50 years. 

Technology and Costs comprises the Technoeconomics – Energy & Chemicals (TECH) program, the Biorenewable Insights program (BI), 

and the new Cost Curve Analysis. These programs provide comparative economics of different process routes and technologies in various 

geographic regions.  

NexantECA serves its clients from over 10 offices located throughout the Americas, Europe, the Middle East, Africa, and Asia. 
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