
CATALYST SYSTEM 
EFFICIENCY Only to be completed after 

TaT DCL phase one and two 

Note: Each workshop needs to establish costs for this phase and ensure customer is aware of this cost before starting 

Diagnostic 
checklist

The job of a catalytic converter is to consume oxygen (O2) in the 
catalytic reaction and convert nasty gases to less nasty gases. 

A worn or inefficient catalytic converter will instead allow too much 
oxygen to pass through and be read by the rear oxygen sensor, whose 
main job is to notify the engine control unit (ECU) when this starts to 
happen. 

Remember that the oxygen sensor’s primary role is to indicate the amount 
of oxygen in the exhaust gas. This can largely be diagnosed from the 
comfort of the driver’s seat with your scan tool. 

Here’s a recommended procedure:

1. From a cold start, the parameter IDs (PIDS) to watch are front and rear 
oxygen sensors and fuel system (to show closed or open loop). 

 Any more PIDS than these showing will slow down the refresh rate of 
the scan tool, making your O2 readings seem more sluggish than they 
are.

2. Start the car. With no throttle (just idling) there should be no oxygen-
sensor voltage produced (or just a bias voltage being fed from the ECU to 
the O2 sensor for diagnostic-testing purposes of say 0.450V or 2V in some 
cars, such as GM and Jeep respectively). 

 Within an absolute maximum 30 seconds we want to see the front O2 
sensor start to give a reading – this is a quick and simple test that shows 
the front O2 heater is likely working fine. 

 The rear O2 sensor may or may not start to follow what the front O2 
sensor is doing after another 30 seconds or so depending how good the 
heater is in that one. 

 There may be some exceptions to this – some systems have a delayed 
activation of the heater circuit on initial start up to prevent thermal 
shock from condensation hitting the hot sensor. 

3. If nothing is happening on the rear O2 sensor after 30 seconds to one 
minute, give it some encouragement by raising the engine RPM to 2000 
(at a standstill). 

 You may want to test the amperage draw of the rear O2 heater if it is very 
lazy. This should heat the rear O2 sensor enough to have it mimicking 
the reading of the front O2 sensor because our catalytic converter will 
not be up to temp to do its job yet. 

 By now we should be in a closed loop and both O2 sensors will hopefully 
be oscillating between 0.1V and 0.9V. 

 To test the response of the oxygen sensors, give a few blips on the 
throttle to create a rich condition – both O2 sensors should shoot up 
rapidly (around 0.9V) and then drop quickly (around 0.1V) as the throttle 
is released.

 Note: Newer, wide-band oxygen sensors (commonly five or six wires) – 
which are known as an air/fuel-ratio sensor – will act differently to the 
zirconia narrow-band sensor dealt with above. You may only see m/amp 
or a voltage PID but it will not move up and down as much. 



 Wide-band sensors are typically used only on the front pre-cat sensor 
one and not as a rear after-cat sensor two. 

 Wide-band sensors work in the opposite way to a narrow-band sensor – 
the higher the voltage, the leaner the engine is running and the lower 
the voltage the richer the fuel mixture.  

4. After one to two minutes at standstill with light load (2000RPM), our 
catalytic converter should be sufficiently up to temperature and starting 
to utilise some of the oxygen in a catalytic reaction – our front O2 should 
now still be oscillating but our rear O2 sensor should have smoothed 
out. 

 If both O2 sensors continue to mimic each other, we have a weak 
catalytic converter.

5. You may find your readings are good at idle but at 2000RPM the rear O2 
sensor starts to mimic the front. 

 This is because there is sufficient good, precious metal left in the 
catalytic converter to deal with the flow at idle but not at higher RPM. 

 If the readings are good at standstill and at 2000RPM, then get out on 
the road to really test it out. A few wide-open throttle runs should have 
both O2 sensors reading steady rich around 0.9V (another quick O2-sensor 
test). 

 Get the catalytic converter nice and hot, then mimic whatever the 
conditions were in the freeze-frame data when the code was set, most 
likely cruising at highway speed. 

 We should see a nice oscillating front O2 sensor and steady rear O2 
sensor reading. 

If all this checks out, then you have some more research to do to find 
out exactly what conditions are required to log the code that is being 
logged. 

Questions should include: 

  Does the ECU watch for the rear O2 sensor cross-counting a certain 
percentage of the front O2 sensor? 

  Does it perform some kind of active test while cruising? 

  Is an exhaust leak between the front and rear O2 sensors giving the rear 
O2 sensor a high oxygen reading, causing the code?

  Is there a software update from the manufacturer to address this code? 

If there are no O2-sensor readings in your scan tool, they can always be 
found in the OBDII section. 

Footnote:
When other reactive substances find their way into the exhaust, they 
can cause problems with the catalyst inside the converter. These include 
phosphorus, silicone and lead.

Phosphorus is the main concern today for fouling a converter. 
Phosphorus is found in motor oil. So is zinc, which can also cause trouble.

Normally these trace metals do not cause a problem. But oil burning can 
pump enough oil into the exhaust to foul the converter in a high mileage 
engine with worn valve guides, rings and/or cylinders.

If the converter overheats (more than 1100˚C) it can actually melt the 
ceramic honeycomb inside the shell. Causes for overheating include lean 
conditions, misfiring and engine timing.


