
.

Cras mi nunc, rutrum et blandit nec, euismod nec arcu. Morbi placerat adipiscing magna, 
a vestibulum ipsum laoreet eu. Integer eget quam ac tortor fermentum malesuada. Nam 
vel magna semper massa blandit feugiat et euismod magna. Vestibulum ante ipsum primis 
in faucibus orci luctus et ultrices posuere cubilia Curae; Curabitur tellus ipsum, blandit et 
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UNDERSTANDING
ENGINE SHUTDOWN FOR TIER 4 FINAL

Questions? Contact your local Cat dealer.

UNDERSTANDING

ENGINE SHUTDOWN 
FOR TIER 4 FINAL

With the introduction of Cat products that 
meet US EPA Tier 4 Final emissions standards, 
safe guards have been implemented to ensure 
long term durability of the new aftertreatment 
components.

Only turn the engine start switch key to STOP 
position for emergency situations.

Allow the engine to run when delayed engine 
shutdown is active. 

Allow the DEF purge cycle to complete.

Ensure the Wait to Disconnect lamp is not 
illuminated when turning off the battery 
disconnect switch.

Preventing delayed engine shutdown or the DEF 
purge from completing may result in engine or 
aftertreatment component failure.

Don’t Forget!!

STOP
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.

UNDERSTANDING

ENGINE SHUTDOWN FOR STAGE IV
:70

STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.

UNDERSTANDING

ENGINE SHUTDOWN FOR STAGE IV
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STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.
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ENGINE SHUTDOWN FOR STAGE IV
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STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.
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ENGINE SHUTDOWN FOR STAGE IV
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STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.
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ENGINE SHUTDOWN FOR STAGE IV
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STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.

STOP

EM

ERGENCY

S T O P O N LY

Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.

UNDERSTANDING

ENGINE SHUTDOWN FOR STAGE IV
:70

STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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UNDERSTANDING
ENGINE SHUTDOWN FOR TIER 4 FINAL

Questions? Contact your local Cat dealer.

UNDERSTANDING

ENGINE SHUTDOWN 
FOR TIER 4 FINAL

With the introduction of Cat products that 
meet US EPA Tier 4 Final emissions standards, 
safe guards have been implemented to ensure 
long term durability of the new aftertreatment 
components.

Only turn the engine start switch key to STOP 
position for emergency situations.

Allow the engine to run when delayed engine 
shutdown is active. 

Allow the DEF purge cycle to complete.

Ensure the Wait to Disconnect lamp is not 
illuminated when turning off the battery 
disconnect switch.

Preventing delayed engine shutdown or the DEF 
purge from completing may result in engine or 
aftertreatment component failure.

Don’t Forget!!
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.
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ENGINE SHUTDOWN FOR STAGE IV
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STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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Let Delayed Engine Shutdown Run
Delayed engine shutdown provides customers with a “smart system” that 
automatically determines when idle state cool down is needed to prevent 
engine and aftertreatment component damage.

When the engine start switch key is turned to the OFF position, the 
engine may continue to run for an additional few minutes. This is normal. 
When the delayed engine shutdown feature is complete, the product will 
automatically shut itself off.

Emergency Situations
For emergency situations, turn and hold the engine start switch key to 
the STOP position. This will shut down the engine immediately, and 
fault codes will be logged due to possible engine and aftertreatment 
component damage.

If the lamp is on, 
DO NOT disconnect the battery except in 
the case of an emergency situation.

Diesel Exhaust Fluid Purge
The diesel exhaust fluid (DEF) purge cycle is an automatic process that 
removes DEF from the pump and lines and returns it to the tank.

• Takes approximately 70 seconds to complete.

• Starts when engine speed returns to 0 RPM.

• Designed for the freezing and thawing of DEF.

• Fault code logged if overridden.

• Wait to Disconnect lamp will no longer be illuminated  
when purge is complete.

Wait to Disconnect Lamp
The Wait to Disconnect lamp is an amber lamp located near the battery 
disconnect switch. This lamp is to notify the operator of the appropriate 
time to turn off the battery disconnect switch.

• If the lamp is on, leave the battery disconnect switch  
in the ON position.

• Battery Disconnect Delay film is near the lamp for reminder.

• Fault codes are logged if the battery disconnect switch is turned  
to the OFF position before the lamp is no longer illuminated.
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ENGINE SHUTDOWN FOR STAGE IV
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STOP

Engine Start Switch
The STOP position is used for emergency engine 
shutdown situations only.

The OFF position is used for normal engine shutdown.

The ON position is used to activate 
all cab circuits.

The START position is used to start the engine.
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Selective Catalytic Reduction (SCR) Fundamentals

Beginning in 2014, non-road engine emissions regulations in the U. S, Canada, and EU countries require engine and 
equipment manufacturers to reduce emissions of oxides of nitrogen (NOx). These regulations apply to construction and 
industrial equipment and engines produced on or after the regulation effective dates.

In order to achieve the emissions reductions mandated in 2014, many off road engine system manufacturers, including 
Caterpillar, will utilize a Selective Catalytic Reduction (SCR) system in the 130-560 kW (175-750 hp) range. The SCR system 
consists of a catalyst that reacts with a urea based diesel exhaust fluid (DEF) to significantly reduce oxides of nitrogen (NOx) 
emissions. This SCR technology is in widespread use globally in diesel engine powered on-highway vehicles. 

Diesel Exhaust Fluid (DEF) is required in all Selective Catalytic Reduction (SCR) systems. During operation, Cat engines and 
equipment with SCR systems consume a small amount of DEF, approximately 2 to 3% of diesel fuel consumption by volume 
depending on engine operation, duty cycle, geography, load, ratings, etc. A small DEF tank, mounted on the equipment, must 
be refilled regularly, typically at every diesel fuel refill interval. 

Diesel Exhaust Fluid (DEF) Fundamentals

Diesel Exhaust Fluid (DEF) is a precisely mixed solution of 32.5% high purity chemical grade urea and 67.5% de-ionized 
water that is injected into the exhaust system to reduce NOx emissions in Cat® engines equipped with an SCR system. 

DEF used in Cat Selective Catalytic Reduction (SCR) systems must meet the requirements outlined in the International 
Organization for Standardization (ISO) standard 22241-1. ISO 22241-1 requirements are met by many brands of DEF, 
including those that carry the AdBlue or API certifications. 

DEF is only available as a premixed solution from the supply base. Use of any fluid which does not meet the requirements 
outlined in ISO 22241-1 may damage Cat SCR systems. 

The ideal storage temperature for DEF is between 15ºF and 77ºF (-9ºC and 25ºC). Additionally DEF should be protected from 
direct sunlight. Refer to ISO 22241-3 for further information regarding DEF handling, transportation and storage.

DEF cleanliness is extremely important as contaminants can degrade the life of DEF and system components. Filtering is 
recommended when filling the DEF tank. Prior to filling the DEF tank, clean the blue colored DEF tank filler cap and 
surrounding area. Avoid filling the DEF tank from a contaminated container orfunnel and overfilling of the tank.

As DEF is corrosive to many different materials, care should be taken when dispensing DEF Spills should be cleaned 
immediately, machine or engine surfaces should be wiped clean and rinsed with water.

Note: Cat US EPA Tier 4 Final/EU Stage IV products equipped with SCR systems require DEF for proper operation.

Note: To meet U.S. EPA’s expectations, Caterpillar has designed its SCR equipped engines to take a number of escalating 
actions if an operator runs the engine without DEF in the tank or if DEF quality problems are detected. Such actions include 
operator warnings, engine derates, and the eventual shutdown of the engine.
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What is Diesel Exhaust Fluid (DEF)?
Diesel Exhaust Fluid (DEF) is a precisely mixed solution of 32.5% 
high purity chemical grade urea and 67.5% de-ionized water that 
is injected into the exhaust system to reduce NOx emissions in 
Cat® engines equipped with a Selective Catalytic Reduction (SCR) 
system.  DEF used in Cat SCR systems must meet the requirements 
outlined in the International Organization for Standardization 
(ISO) standard 22241-1.  ISO 22241-1 requirements are met by 
many brands of DEF, including those that carry the AdBlue or API 
certifications.

How much DEF will I need?
On Cat products equipped with a SCR system, DEF consumption is 
approximately 2-3% of fuel consumption depending on the product 
and application.  The DEF tank has a 1:1 fill rate with the fuel tank.  
If fuel is added, DEF needs to be added.  The DEF fill cap is an 
industry standard blue and easily identifiable on the product.

Are there storage requirements?
DEF should be stored in a cool, dry, well-ventilated area.  The ideal 
storage temperature for DEF is between 15ºF and 77ºF (-9ºC and 
25ºC).  It should not be exposed to direct sunlight for long periods of 
time as the urea will decompose.  Refer to ISO 22241-3 for further 
information regarding DEF handling, transportation and storage.

Is DEF corrosive?
Yes.  DEF is corrosive to many different materials, proper dispensing 
equipment and practices must be utilized.

Failure to use DEF specific tooling and fittings will result in corrosion 
and contamination of the DEF supply.  As few as one incorrect fitting 
could contaminate the DEF supply and may lead to emission 
system faults and engine shutdown.

DEF spills should be cleaned immediately, and machine or engine 
surfaces should be wiped clean and rinsed with water.

Are there recommendations 
for dispensing?
Yes.  Automatic dispensing units provide safe guards for DEF dispensing.  
Every Cat DEF tank is equipped with a magnet in the fill port.  The 
automatic dispensing DEF nozzle has lever protection, if the magnet is 
not detected, DEF will not be dispensed.  This prevents the DEF tank 
from being overfilled and DEF from being dispensed into the fuel tank, 
hydraulic oil tank, windshield washer tank, etc.

Is contamination a concern?
Yes.  DEF cleanliness is extremely important as contaminants can 
degrade the life of DEF and SCR system components.  Several points to 
consider are:
• Clean the fill area prior to refilling
• Avoid transfer containers when possible
• If transfer containers are used, keep the container clean and 

dedicated for DEF

Poor handling practices will contaminate the DEF supply and potentially 
lead to fault codes and emission system failures.

UNDERSTANDING

DIESEL EXHAUST FLUID

What is Diesel Exhaust Fluid (DEF)?
Diesel Exhaust Fluid (DEF) is a precisely mixed solution of 32.5% 
high purity chemical grade urea and 67.5% de-ionized water that 
is injected into the exhaust system to reduce NOx emissions in 
Cat® engines equipped with a Selective Catalytic Reduction (SCR) 
system.  DEF used in Cat SCR systems must meet the requirements 
outlined in the International Organization for Standardization 
(ISO) standard 22241-1.  ISO 22241-1 requirements are met by 
many brands of DEF, including those that carry the AdBlue or API 
certifications.

How much DEF will I need?
On Cat products equipped with a SCR system, DEF consumption is 
approximately 2-3% of fuel consumption depending on the product 
and application.  The DEF tank has a 1:1 fill rate with the fuel tank.  
If fuel is added, DEF needs to be added.  The DEF fill cap is an 
industry standard blue and easily identifiable on the product.

Are there storage requirements?
DEF should be stored in a cool, dry, well-ventilated area.  The ideal 
storage temperature for DEF is between 15ºF and 77ºF (-9ºC and 
25ºC).  It should not be exposed to direct sunlight for long periods of 
time as the urea will decompose.  Refer to ISO 22241-3 for further 
information regarding DEF handling, transportation and storage.

Is DEF corrosive?
Yes.  DEF is corrosive to many different materials, proper dispensing 
equipment and practices must be utilized.

Failure to use DEF specific tooling and fittings will result in corrosion 
and contamination of the DEF supply.  As few as one incorrect fitting 
could contaminate the DEF supply and may lead to emission 
system faults and engine shutdown.

DEF spills should be cleaned immediately, and machine or engine 
surfaces should be wiped clean and rinsed with water.

Are there recommendations 
for dispensing?
Yes.  Automatic dispensing units provide safe guards for DEF dispensing.  
Every Cat DEF tank is equipped with a magnet in the fill port.  The 
automatic dispensing DEF nozzle has lever protection, if the magnet is 
not detected, DEF will not be dispensed.  This prevents the DEF tank 
from being overfilled and DEF from being dispensed into the fuel tank, 
hydraulic oil tank, windshield washer tank, etc.

Is contamination a concern?
Yes.  DEF cleanliness is extremely important as contaminants can 
degrade the life of DEF and SCR system components.  Several points to 
consider are:
• Clean the fill area prior to refilling
• Avoid transfer containers when possible
• If transfer containers are used, keep the container clean and 

dedicated for DEF

Poor handling practices will contaminate the DEF supply and potentially 
lead to fault codes and emission system failures.
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DIESEL EXHAUST FLUID

What is Diesel Exhaust Fluid (DEF)?
Diesel Exhaust Fluid (DEF) is a precisely mixed solution of 32.5% 
high purity chemical grade urea and 67.5% de-ionized water that 
is injected into the exhaust system to reduce NOx emissions in 
Cat® engines equipped with a Selective Catalytic Reduction (SCR) 
system.  DEF used in Cat SCR systems must meet the requirements 
outlined in the International Organization for Standardization 
(ISO) standard 22241-1.  ISO 22241-1 requirements are met by 
many brands of DEF, including those that carry the AdBlue or API 
certifications.

How much DEF will I need?
On Cat products equipped with a SCR system, DEF consumption is 
approximately 2-3% of fuel consumption depending on the product 
and application.  The DEF tank has a 1:1 fill rate with the fuel tank.  
If fuel is added, DEF needs to be added.  The DEF fill cap is an 
industry standard blue and easily identifiable on the product.

Are there storage requirements?
DEF should be stored in a cool, dry, well-ventilated area.  The ideal 
storage temperature for DEF is between 15ºF and 77ºF (-9ºC and 
25ºC).  It should not be exposed to direct sunlight for long periods of 
time as the urea will decompose.  Refer to ISO 22241-3 for further 
information regarding DEF handling, transportation and storage.

Is DEF corrosive?
Yes.  DEF is corrosive to many different materials, proper dispensing 
equipment and practices must be utilized.

Failure to use DEF specific tooling and fittings will result in corrosion 
and contamination of the DEF supply.  As few as one incorrect fitting 
could contaminate the DEF supply and may lead to emission 
system faults and engine shutdown.

DEF spills should be cleaned immediately, and machine or engine 
surfaces should be wiped clean and rinsed with water.

Are there recommendations 
for dispensing?
Yes.  Automatic dispensing units provide safe guards for DEF dispensing.  
Every Cat DEF tank is equipped with a magnet in the fill port.  The 
automatic dispensing DEF nozzle has lever protection, if the magnet is 
not detected, DEF will not be dispensed.  This prevents the DEF tank 
from being overfilled and DEF from being dispensed into the fuel tank, 
hydraulic oil tank, windshield washer tank, etc.

Is contamination a concern?
Yes.  DEF cleanliness is extremely important as contaminants can 
degrade the life of DEF and SCR system components.  Several points to 
consider are:
• Clean the fill area prior to refilling
• Avoid transfer containers when possible
• If transfer containers are used, keep the container clean and 

dedicated for DEF

Poor handling practices will contaminate the DEF supply and potentially 
lead to fault codes and emission system failures.

UNDERSTANDING

DIESEL EXHAUST FLUID
What is Diesel Exhaust Fluid (DEF)?
Diesel Exhaust Fluid (DEF) is a precisely mixed solution of 32.5% 
high purity chemical grade urea and 67.5% de-ionized water that 
is injected into the exhaust system to reduce NOx emissions in 
Cat® engines equipped with a Selective Catalytic Reduction (SCR) 
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degrade the life of DEF and SCR system components.  Several points to 
consider are:
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• Avoid transfer containers when possible
• If transfer containers are used, keep the container clean and 
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DEF CAPACITIES
MODEL GALLON LITER

326F 11 41
329F 11 41
330F 11 41
336F 11 41
349F 11 41
D6N 5 19
D6T 4.5 17.1
D7E 4.6 17.1
D8T 6.3 24
PL72 4.5 17.1
PL83 4.5 17.1
PL87 4.5 17.1
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Questions? Contact your local Cat dealer.

UNDERSTANDING

DIESEL EXHAUST FLUID

DO NOT use any other fluid in the DEF tank, such as 
diesel fuel, water, antifreeze, beverages, etc.  Only use 
DEF that meets ISO 22241-1 standards.

DO NOT use additives to prevent freezing.

DO NOT make your own DEF solution.  DEF must meet 
the ISO 22241-1 standard to prevent potential SCR 
system damage.

DO NOT use incorrect dispensing materials, such 
as metal funnels, steel transfer containers, incorrect 
pumps, steel fittings, etc.  Only use materials 
specifically designed for DEF.  

DO NOT use contaminated transfer containers.  Only 
use clean containers that are dedicated for DEF.

DO NOT fill the DEF tank without first cleaning the fill 
area.

DO NOT store DEF in direct sunlight or in high ambient 
temperatures.  

DO NOT operate Cat products requiring DEF with 
an empty DEF tank.  Always fill the DEF tank when 
refueling the product.  

DO NOT turn off the master disconnect until the “wait 
to disconnect” lamp turns off, unless an emergency 
requires immediate battery isolation.

Q. What is Diesel Exhaust Fluid (DEF)?
A. DEF is a carefully blended solution of 32.5% high purity urea 
and 67.5% deionized water.

Q. What is urea?
A. Urea is a nitrogen containing compound used in a variety of 
industries, often as a fertilizer in 
agriculture. When heated, urea decomposes into ammonia (NH3) 
and carbon dioxide (CO2).

Q. Is the 32.5% urea solution critical?
A. Yes, The 32.5% urea concentration is the ideal solution as it 
provides the lowest freeze point and the best protection in cold 
ambient temperatures. In addition, Cat SCR systems
are calibrated to operate on a 32.5% urea solution, ensuring opti-
mum NOx conversion during operation.

Q. Can I purchase DEF from my Cat dealer?
A. Cat dealers offer DEF in 9.5 liter (2.5 gal) bottles for single use 
applications and in 1000 liter (264 gal tote) for multiple uses.

Q. Am I required to use DEF purchased from the Cat dealer?
A. No, any commercial DEF that meets ISO standard 
22241-1 is approved for use in Cat

Q. Where else will DEF be available?
A. DEF can be purchased at common retail locations 
similar to that of fuel and oil, including retail locations 

such as on-highway truck fueling stations, automotive parts stores, and bulk delivery from DEF producers 
or fuel distributors.

Q. How large is the DEF tank on my machine?
A. Several tank sizes will be specified based on machine application and duty cycle. The
specific size also ensures a diesel fuel to DEF fill ratio of 1:1 (that is, one DEF tank refill to
each fuel tank refill) is met. Generally speaking, the size of the DEF tank is about 10% the
size of the diesel fuel tank.

Q. What happens if the DEF tank becomes empty?
A. Engine systems that use DEF will have an indicator like a fuel gauge to alert the operator
of the quantity of DEF on board. There is a DEF low level warning lamp that will illuminate
when DEF is low. When the product is low on DEF, power delivered by the engine will be
reduced until the operator refills the DEF tank. The engine will return to normal power levels
once the tank has been refilled.
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Q. How much DEF will be consumed?
A. Depending on engine operation, duty cycle, geography, load ratings, etc., DEF consumption should be 
approximately 2 to 3% of fuel consumption.

Q. Is any new maintenance required on the engine or SCR system?
A. A filter is installed in the DEF pump unit to ensure proper filtration of impurities such as dirt and debris. 
This filter must be replaced every 5,000 hours.

Q. Will there be any special fuel or oil requirements for SCR equipped vehicles?
A. Fuel and oil requirements will be the same as Tier 4 Interim/EU Stage IIIB. Ultra low sulfur diesel (ULSD) and 
low ash oil (API CJ-4) will be required for use in SCR equipped products.

Q. What is the freeze point of DEF?
A. DEF with a concentration of 32.5% urea will begin to crystallize and freeze at 11.3 °F (-11.5 °C). At 32.5%, 
both urea and water freeze at the same rate, ensuring that as it thaws, the fluid does not become diluted, or over 
concentrated. Freezing and unthawing of DEF will not cause degradation of the product.

Q. How do I keep the DEF from freezing? What happens if DEF freezes while in the
vehicle DEF tank?
A. SCR systems are designed to prevent DEF from freezing in the tank and supply lines while the engine is being 
operated. Normal operation of the product will not be inhibited if DEF freezes when the engine is shut down. The 
SCR system is designed to quickly thaw frozen DEF ensuring that the operation of the engine will not be impacted.

Q. How will I know if I am getting quality DEF?
A. To ensure that you are getting quality DEF you should only purchase and use DEF that meets the International 
Organization for Standardization (ISO) 22241-1. This will ensure the proper purity and concentration of urea. For 
more information on these standards, visit www.iso.org.

Q. Can I make DEF myself?
A. No, only a premixed solution of DEF available from the supply base should be used. Use of any fluid which does 
not meet the requirements outlined in ISO 22241-1 may damage Cat SCR systems. For more information about 
DEF quality standards, refer to ISO22241 which details DEF standards including, quality, handling, testing, 
transportation, and storage.

Q. Does DEF have any special storage requirements?
A. DEF should be stored in a cool, dry, well-ventilated area. It should never be exposed to
direct sunlight as the urea will decompose. The ideal storage temperature for DEF is
between 15ºF and 77ºF (-9ºC and 25ºC). For additional information refer to ISO22241-3.

Q. How long can DEF be stored?
A. The shelf life of DEF depends upon the storage temperature. DEF will degrade over time
depending upon how long it is exposed to high temperatures and sunlight. ISO 22241-3
defines the minimum shelf life expectations when stored at constant temperatures and notes
that if DEF is stored below 86 F (30 C), shelf life will be one year, below 77 F (25 C), shelf
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General  Information

Diesel Exhaust Fluid (DEF) is a liquid that is injected into the exhaust system of engines equipped with Selective Catalytic 
Reduction (SCR) systems. SCR reduces emissions of nitrogen oxides (NOx) in diesel engine exhaust.

Diesel Exhaust Fluid (DEF) is available in many brands, including those brands that carry the AdBlue or API certification. DEF 
is also generally referred to as urea.

In engines equipped with SCR emissions reduction system, DEF is injected in controlled amounts into the engine exhaust 
stream. At the elevated exhaust temperature, urea in DEF is converted to ammonia. The ammonia chemically reacts with 
NOx in diesel exhaust in the presence of the SCR catalyst. The reaction converts NOx into harmless nitrogen (N2) and 
water (H2O).

Note: Follow all applicable industry standards and all applicable governmental, environmental, safety guidelines, practices, 
regulations and mandates.

Note: These general recommendations and guidelines concerning maintenance and care of DEF and DEF storage systems 
are not intended to be all inclusive. Discuss proper DEF safety, health, handling, and maintenance practices with your DEF 
supplier. Use of these general recommendations and guidelines does not lessen the responsibility of the engine owner 
and/or DEF supplier to follow all industry standard practices for DEF storage and for DEF handling.

DEF Recommendations for  Diesel Engines

For use in Cat engines, DEF must meet all the reuirements defined by the “ISO 22241-1” standard.

The caps of DEF tanks are blue, as required by emissions regulations. Fill DEF only in clearly marked DEF tanks that have the 
blue cap.

Caterpillar recommends the use of DEF available through the Cat parts ordering systems for use in Cat engines equipped 
with SCR systems. Refer to Table 1 for part number information:

In North America, commercial DEF that is API approved and meets all the requirements defined in “ISO 22241-1” may be 
used in Cat engines that are equiped with SCR systems.

Outside of North America, commericial DEF that meets all requirements defined in “ISO 22241-1” may be used in Cat 
engines that are equiped with SCR systems.

The supplier should provide documentation to prove the DEF is compliant with the requirements of “ISO 22241-1”

TABLE 1

CAT PART NUMBER
(32.5% UREA) CONTAINER SIZE

350-8733 2.5 gal bottle
350-8734 1000-L tote
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NOTICE
Cat does not warrant the quality of performance of non-Cat fluids.

NOTICE
Do not use agriculture grade urea solutions. Do not use any fluids that do not meet “ISO 22241-1” Requirements in SCR 

emissions reduction systems. Use of these fluids can result in numeroud problems including damage to SCR equipment and 
reduction in NOx conversion efficiency.

DEF is a solution of solid urea that is dissolved in demineralized water to produce a final concentration of 32.5% urea. Most 
SCR systems are designed to operate only on DEF concentration of 32.5 percent. DEF solution of 32.5% urea has the lowest 
attainable freeze point of -11.5° C (11.3° F). DEF concentrations that are higher or lower than 32.5% have higher freeze 
points. DEF dosing systems and “ISO 22241-1” specifications are deisgned for a solutions that is approximately 32.5%.

TABLE 2

CAT DEF REFRACTOMETERS

Refractometer Part Numbers
360-0774   Digital display, easy to use and multifunctional (DEF, coolant, battery fluid and more)

431-7087   Analog, specific to DEF, and requires a multi-step test procedure

DEF Guidelines

DEF solution is typically colorless and clear. Change to color and clarity are indicators of quality issues. Quality of DEF can 
degrade when stored and handled inappropriately or if DEF is not protected from contamination. Details are provided below.

If quality issues are suspected, testing of DEF should focus on urea percentage, alkalinity as NH3 and biuret content. DEF 
that does not pass these tests or that is no longer clear should not be used.

Note: Caterpillar strongly recommends that customers purchase the pre-mixed DEF urea solutions from a reputable supplier. 
The DEF must satisfy all the specifications of quality given in this chapter of this Special Publication. Urea solutions that 
are not made of urea and water of the appropriate quality and cleanliness may damage the SCR system. Poor questionable 
quality DEF can lead to additional repaid and maintenance costs to the customer. Cat warranties do not cover failures 
caused by or related to the use of the specification urea solutions in Tier 4 Stage IIIB MLIT Step 4 products equipped with 
SCR systems.
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Materials Compatibility

DEF is corrosive. Due to the corrosion caused, DEF must be stored in tanks constructed of approved materials. 
Recommended storage materials:

Stainless Steels:
• 304 (S30400)
• 304L (S30403)
• 316 (S31600)
• 316L (S31603)

Alloys and metals:
• Chromium Nickel (CrNi)
• Chromium Nickel Molybdenum (CrNiMo)
• Titanium

Non-metallic materials:
• Polyethylene
• Polypropylene
• Polyisobutylene
• Teflon (PFA)
• Polyflouroethylene (PFE)
• Polyvinylidene flouride (PVDF)
• Polytetrafluoroethylene (PTFE)

Materials NOT compatible with DEF solutions include aluminum, copper, copper alloys, magnesium, zinc, nickel coatings, 
silver and carbon stell and solders containing any of the above. Unexpected reactions may occur in DEF solutions come in 
contact with any non-compatible material and unknown materials.

Bulk Storage

Follow all local regulations covering bulk storage tanks. Follow proper tank construction guidelines. Tank volume typically 
hsould be 110% of planned capacity. Appropriately vent indoor tanks. Plan for control of overflow of the tank. Heat tanks 
that dispense DEF in the cold climates.

Bulk tank breathers should be fitted with filtration to keep airborne debris from entering the tank. Desiccant breathers 
should not be used water will be absorbed, which potentially can alter DEF concentration.
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Handling

Follow all local regulations covering transport and handling.  DEF transport temperature is recommended to be -5° C (23° F) 
to 25° C (77° F). All transfer equipment and intermediate containers should be used exclusively for DEF. Containers should 
not be reused for any other fluids. Ensure that transfer equipment is made from DEF-compatible materials. Recommended 
material for hoses and other non-metallic transfer equipment include:

• Nitrile Rubber (NBR)
• Flouroelastomer (FKM)
• Ethylene Propylene Diane Ionomer (EDPM)

THe condition of hoses and other nonmetallic items that are used with DEF should be monitored for signs of degradation. 
DEF leaks are easily recognizable by white urea crystals that accumulate at the site of the leak. Solid urea can be corrosive 
to galvanized or unalloyed steel, aluminum, copper, and brass. Leaks should be repaired immediately to avoid damage to 
surrounding hardware.

Cleanliness

Contaminants can degrade the quality and life of DEF. Filtering DEF is recommended when dispensed into the DEF tank, 
Filters should be compatible with DEF and should be used exclusively with DEF. Check with the filter supplier to confirm 
compatibility with DEF before using. Mesh-type filters using compatible metals, such as stainless steel, are recommended. 
Paper (cellulose) media and some synthetic filter media are not recommended because of degradation during use.

Care should be taken when dispensing DEF. Spills should be cleaned immediately. Machine or engine surfaces should be 
wiped clean and rinsed with water. Caution should be used when dispensing DEF near an engine that has recently been 
running.

Note: Spilling DEF onto hot components may cause the release of ammonia vapors. Do not breathe ammonia vapors. Do not 
clean up any spills with bleach.

Stability

DEF fluid is stable when stored and handled properly. The quality of DEF rapidly degrades when stored at high temperatures. 
The ideal storage temperature for DEF is between -9° C (15.8° F) and 25° C (77° F). DEF that stored above 35° C (95° F) 
for longer than 1 month must be tested before use. Testing should evaluate Urea Percentage, Alkalinity as NH3 and Biuret 
content.

The length of storage of DEF is listed in the following table:
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TABLE 3

STORAGE TEMPERATURE EXPECTED DEF LIFE

Below 25° C (77° F) 18 months
25° C (77° F) to 30° C (86° F) 12 months
30° C (86° F) to 35° C (95° F) 6 months

Above 35° C (95° F) test quality before use

Refer to “ISO 22241” document series for more information about DEF quality control.

Note: Dispose of all fluids according to applicable regulations and mandates.

General Characteristics of DEF

For detailed information on the requirements and characteristics of DEF, refer to “ISO 22241”. For a quick reference, typical 
characteristics of DEF are given in Table 4.

TABLE 4
CHARACTERISTICS FOR UREA SOLUTIONS

PROPERTY UNIT DEF 32.5 PERCENT

Urea Content 32.5 percent (1)

Alkalinity as NH3 Percent 0.2
Density at 20° C (68° F) g/L 1.087 - 1.093 (2)

Refractive Index at 25° C (77° F) 1.381 - 1.384 (3)

Biuret Percent 0.3 max
Aldehydes mg/kg 5 max

Insoluble Matter mg/kg 20 max
Aluminum mg/kg 0.5 max
Calcium mg/kg 0.5 max

Chromium mg/kg 0.2 max
Copper mg/kg 0.2 max

Iron mg/kg 0.5 max
Magnesium mg/kg 0.5 max

Nickel mg/kg 0.2 max
Phosphate (PO4) mg/kg 0.5 max

Potassium mg/kg 0.5 max
Sodium mg/kg 0.5 max

Zinc mg/kg 0.2 max
(1) Acceptable range is 31.8 - 33.2 percent
(2) Target value is 1.090 g/L
(3) Target value is 1.382
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