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Among the fluids auto recyclers may encounter is a product called diesel exhaust fluid (DEF).  DEF is a 
clear, stable liquid used in diesel vehicles with selective catalytic reduction (SCR) systems.  SCR systems 
using DEF reduce mono-nitrogen oxide (NOx) emissions in exhaust.  NOx emissions contribute to smog 
formation and reduce air quality.  SCR technology, used for decades to control emissions from marine 
vessels, locomotives, and stationary sources, is now common in diesel road vehicles.  The U.S.  
Environmental Protection Agency (USEPA) tightened emission regulations in 2010, leading to more 
widespread use of DEF.  In an SCR unit, DEF is injected into a vehicle’s exhaust stream, where it 
combines with NOx emissions in a catalyst and converts them to harmless nitrogen gas and water.  SCR 
technology decreases NOx emissions up to 90 percent, reduces other emissions, and increases engine 
efficiency.  DEF is carried in a separate onboard tank with a blue lid.    
 
Is all DEF the same?  
Yes.  The International Organization for Standardization (ISO) mandates that all DEF meet ISO 22241.  
ISO 22241 requires that DEF comply with five key points:  
 

1. Urea concentration: DEF must be composed of 32.5% urea by weight.  The remaining 67.5% 
must be de-ionized or distilled water. 

2. Contamination: Maximum allowable levels are specified for contaminants, including calcium and 
various metals. 

3. Quality: Automotive grade urea must be used in DEF. 
4. Materials: Only certain materials may be used to store and handle DEF.  Carbon steel, copper, 

brass, and aluminum may not be used. 
5. Handling guidelines: Manufacturers are required to follow certain procedures for manufacture 

and distribution of DEF. 
 
Under ISO 22241, DEF may also be called AUS 32 (aqueous urea solution).  A fluid that does not meet 
ISO 22241 cannot be called DEF.  In the U.S., DEF quality is certified and monitored by the American 
Petroleum Institute (API).  API certification is voluntary, but all major brands of DEF are API-certified.   
 
Do I need to keep records of DEF disposal like I do for oil and antifreeze?  
No.  DEF is non-toxic, non-hazardous, non-explosive, and non-flammable.  It is not regulated by the 
USEPA or the U.S. Department of Transportation (USDOT), and the Indiana Department of 
Environmental Management (IDEM) and Indiana Department of Transportation (INDOT) do not regulate 
this fluid.  This does not mean DEF may be dumped outside or down a drain! DEF can corrode some 
metals and irritate the skin, eyes, and respiratory tract.  DEF should be reused or collected and disposed 
by a licensed fluids disposal company. 
 
A spare gallon of DEF froze in my vehicle last night.  Is it still safe to use?  
Yes.  DEF freezes at 12°F.  The precise ratio of urea to water in DEF allows the solution to freeze and 
thaw without becoming overly concentrated or diluted.  Although vehicle tanks are often insulated, DEF 
in tanks may freeze when vehicles are not running.  SCR systems warm the fluid and thaw supply lines 
while vehicles are running.  NEVER add any form of antifreeze to DEF! 
 
Does DEF have a shelf life?  
Yes.  The urea in DEF breaks down when exposed to sunlight and/or temperatures warmer than 85°F.  
DEF stored with limited heat exposure will last for approximately two years.  DEF regularly exposed to 
temperatures over 85°F (for example, spare DEF stored inside hot vehicles) will last for one year or less.  



Using significantly decomposed DEF can damage a vehicle’s SCR system.  The DEF expiration date is 
marked on the container. 
 
If DEF is two-thirds water, won’t the water just evaporate?  
No, not within DEF’s typical shelf life.  DEF decomposition due to evaporation can occur, but happens so 
slowly at regular temperatures that it is only a concern in exceptionally hot climates.  At these 
temperatures, the urea will break down before evaporation becomes a problem.   
 
So DEF is just water and urea? Can I make my own DEF? 
No.  A urea/water mixture that does not meet ISO 22241 is a urea solution, not DEF.  Selling urea 
solutions as DEF is illegal, and buying uncertified solutions is very risky.  Uncertified solutions may 
contain low-grade urea or non-deionized water with impurities that can damage SCR systems.  Impure or 
improperly-mixed urea solutions will cause premature failure of SCR systems over a period of days, 
weeks, months, or years.  Play it safe and always use certified DEF. 

How should I store DEF recovered from diesel vehicles? 
Recovered DEF should be kept in an enclosed, non-corrodible container in an area protected from heat 
and precipitation.  Like other fluids storage, DEF containers should have secondary containment in case 
of a spill.  DEF should be drained when other fluids are drained prior to vehicle storage on the yard, then 
regularly collected and disposed by a licensed fluids disposal company.  
 
How do I clean up DEF spills? 
DEF spills should be contained and absorbed using non-combustible absorbent material, such as sand or 
Oil-Dri.  Absorbents and DEF should be properly disposed.  Do not wash DEF down drains.  
 
Got Compliance?  
 
 
 
 


