--- In K9forensics@yahoogroups.com, Mary Cablk <mica@...> wrote:

Hello all,

I have a colleague here at the Desert Research Institute who also is 

now working on scent (vapor) detection by k9s in addition to what he 

states, below. I'm forwarding his response to the gasoline discussion, in two-part: first, an "english" version, relatively short and sweet, 

followed by a more technical explanation for those interested in more detail. 

You can also reach him directly with questions at john.sagebiel@... Very interesting discussion, thanks,

Mary & Mica

WOOF Search Dog Teams

 From John:

Hello,

I am a Ph.D. environmental chemist who studies internal-combustion exhaust, both gasoline and diesel, and atmospheric chemistry. This is

right up my alley.

Let's start with what is in vehicle exhaust. Most of what you smell

in exhaust is raw (unburned) fuel, and incompletely burned fuel which

includes some carbonyl molecules that have strong smells. Depending 

on the fuel and on the configuration of the exhaust emissions control

equipment ("catalytic converter" and associated controls), you may 

get low levels of ammonia and/or reduced sulfur compounds which have strong smells. 

The other thing to remember is that combustion exhaust contains large 

amounts of water. Thus, the observation that dogs can track through 

gas stations is in direct conflict with the idea that exhaust "will kill scent" since much of exhaust is essentially unburned (raw) fuel.

Exhaust is not "loaded" with these species nor are they that

reactive, and much of what is said is incorrect. Given enough time 

(like decades) atmospheric oxygen will eat almost any organic material, and it does. Auto exhaust in modern emission-controlled vehicles is probably less reactive than the air you are parking it in. Nitrogen oxides emitted from vehicles is predominantly NO which is very unreactive, not the more reactive NO2. The exception to this is diesels. But diesels at idle are probably emitting similar levels to gasolines, it's at load where they become high NOx emitters.

As a sideline to this discussion, I might note that many famous

perfumers (people who make perfumes and who's sense of smell is 

critical to their jobs) are smokers. This seems contradictory in that you would think the smells in cigarette smoke would kill their sense of smell. One theory is that the CO in the smoke inhibits the MFO (mixed-function oxidase) enzymes that serve to break down the scent molecules. Thus exposure to CO (also in auto exhaust) might enhance the scenting ability of canines and people.

This is a complex question, and issues of singlet and triplet state

oxygen could cover a Ph.D. thesis or two. It cannot be reduced to a 

few sentences. I have several books on the subject and would be happy to refer people to them if they want.

If you want a reason to not idle cars at a PLS, I think the human

and canine exposure to those exhaust gases (even the trace levels of 

say benzene (a carcinogen) is not good) is probably a better argument 

that the claim that they destroy scent or scenting ability.

HERE IS THE TECHNICAL RESPONSE FROM JOHN:

Let's start with what is in vehicle exhaust. Most of what you smell 

in exhaust is raw (unburned) fuel, and incompletely burned fuel which 

includes some carbonyl molecules that have strong smells. Depending on the fuel and on the configuration of the exhaust emissions control equipment ("catalytic converter" and associated controls), you may get low levels of ammonia and/or reduced sulfur compounds which have strong smells. The other thing to remember is that combustion exhaust 

contains large amounts of water. The comment: "The exhaust is loaded 

with chemically active free radicals, excited oxygen molecules (triplet 

and singlet), and oxides of nitrogen." is not entirely correct, and 

somewhat vague. For example, what does "loaded" mean. In terms of percentages, water and CO2 are the predominant species in exhaust. CO is probably next followed by methane (CH4) and other hydrocarbons. Gasoline exhaust is relatively low (part per million levels) in nitrogen oxides, of which about 97%+ is NO with very low levels of NO2. 

NO, you will recall is very UNreactive, especially with compounds that 

make up scent (middle-weight, say 150 to 280 amu, organic species). NO2 is much more reactive, but mostly toward molecules with pi-bonds, not those with sigma bonds. Especially in a modern vehicle with an operating catalytic converter, exhaust NOx levels are approaching levels BELOW that seen in the ambient air in many places. Oxygen molecules are a chemically strange family. First a quick definition:

Oxygen "molecule" is diatomic O2. Oxygen atoms are O, they are not the 

same. The GROUND state (lowest energy level) oxygen molecule is the 

triplet state, thus listing this as an "excited oxygen molecule" is false. 

Ground-state triplet oxygen molecules are actually bi-radicals, but 

stable and not too violently reactive (lucky for us, as our atmosphere is 20% by volume this stuff). Singlet state oxygen molecules are the lowest excited state, but are forbidden from doing certain reactions ("forbidden" here is in the quantum mechanical sense; their spins are positive). Oxygen atoms can also exist in triplet states and singlet states. The singlet state (excited) is again a very strange quantum mechanical species in that it can only react with very specific species, one of it's favorites is water, thus by the time it makes it to the tailpipe it's pretty much gone.
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