
 

Product Data Sheet 

BASF Catalyst O4-89 
BASF Catalyst O4-89 has been developed for removing oxides of nitrogen from 
oxygen-containing off-gases. It is used, in particular, for destroying nitrous gases in 
off-gases from nitric acid plants. O4-89 is an extrudate of approximately 4.5 mm in 
diameter (S 4.5). 

Mode of Operation 
 
Oxides of nitrogen are converted on the BASF 
Catalyst O4-89 to nitrogen and water using 
ammonia:  
 
(1) 6 NO + 4 NH3  5 N2 + 6 H2O 
(2) 6 NO2 + 8 NH3  7 N2 + 12 H2O 
(3) NO + NO2 + 2 NH3  2 N2 + 3 H2O 
(4) 4 NO + O2 + 4 NH3  4 N2 + 6 H2O 
 
If the degree of oxidation is high, such as for 
example in off-gases of nitric acid plants, in which 
the NO2 content of the nitrous gases detected is 
normally between 30 and 50 %, the conversion 
predominantly follows reaction (3), and also to a 
lesser extent reaction (4). If the degree of oxidation 
is low, the proportion of NO2 being only, for 
example, 5 %, reaction (1) occurs preferentially. 
With degrees of oxidation of 50 % reaction (2) 
becomes dominating, thus reducing slightly the 
reaction rate. Within the temperature range of 150 
– 400 ºC, the conversion takes place selectively, 
i.e. the oxygen present in the off-gases oxidizes the 
ammonia which has been dosed in to a very limited 
extent, if at all. The heat formation during the 
conversion is equivalent to about 10 ºC per 1000 
ppm of NOx. 
 
Operational Conditions 
 
Space Velocity 
 
At pressures of less than 2 bar, operation using a 
space velocity of 2000-3000 h-1 or 1/h is 
recommended. At elevated pressure, the space 
velocity can be increased significantly, depending 
on the requirements. 
 

Temperature 
 
The reduction of oxides of nitrogen is 
advantageously carried out within the temperature 
range between 170 and 380 ºC. Below 170 ºC, the 
NOx conversion is usually too low. Above 380 ºC, 
the selectivity of the catalyst slowly diminishes. An 
increase in the NOx concentration is observed at 
the reactor outlet, since the oxygen in the gas 
stream oxidizes ammonia to oxides of nitrogen at 
elevated temperatures. 
 
NH3 Dosing 
 
The amount of NH3 which is required depends, 
according to each application, on the composition 
or degree of oxidation of the off-gas stream, on the 
operational conditions and on the desired NOx 
conversion. In nitric acid plants, 1 mol of ammonia 
is added to the off-gas per mol of nitrous gases, in 
accordance with equation (3). In this way, there is 
only a very slight escape of NH3 if any. No 
ammonia must be dosed during start up and/or at 
temperatures of less than 160 ºC. 
 
Material Safety Data Sheets (MSDS) 
 
A safety data sheet covering the necessary 
information is available on request. 

Physical Properties 

Color Brown-Yellow 

Active Composition V2O5 on metal oxide carrier 

Loading Density, kg/L Approx 1,100 

Crush Strength, kg Approx 4 

Abrasion, % < 10 
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Although all statements and information in this publication are 
believed to be accurate and reliable, they are presented 
gratis and for guidance only, and risks and liability for results 
obtained by use of the products or application of the 
suggestions described are assumed by the user. NO 
WARRANTIES OF ANY KIND, EITHER EXPRESS OR 
IMPLIED, INCLUDING WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE, ARE MADE REGARDING PRODUCTS 
DESCRIBED OR DESIGNS, DATA OR INFORMATION SET 
FORTH. Statements or suggestions concerning possible use 
of the products are made without representation or warranty 
that any such use is free of patent infringement and are not 
recommendations to infringe any patent. The user should not 
assume that toxicity data and safety measures are indicated 
or that other measures may not be required. © 2015 BASF 
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About Us 
 
BASF’s Catalysts division is the 
world’s leading supplier of 
environmental and process 
catalysts. The group offers 
exceptional expertise in the 
development of technologies 
that protect the air we breathe, 
produce the fuels that power 
our world and ensure efficient 
production of a wide variety of 
chemicals, plastics and other 
products, including advanced 
battery materials. By leveraging 
our industry-leading R&D 
platforms, passion for 
innovation and deep knowledge 
of precious and base metals, 
BASF’s Catalysts division 
develops unique, proprietary 
solutions that drive customer 
success. 
 
BASF - We create chemistry 
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