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Air or nitrogen?
	More and more car mechanics are suggesting that drivers inflate their tires with nitrogen rather than with air. There are many advantages associated with the use of nitrogen, including reduced leakage and better maintenance of tire pressure. A car with properly inflated tires consumes less fuel and thus produces less greenhouse gas. Yet tire manufacturers continue to encourage drivers to inflate their tires with air because there is a cost associated with nitrogen. So, should we fill our tires with air or nitrogen? This activity will help you form an opinion on this controversy.


IDENTIFYING THE CONTROVERSY AND EXPRESSING YOUR VALUES

1.
What are the questions arising from this issue?
	
	

	
	

	
	

	
	

	
	


2.
Do you think it is better to inflate tires with air or with nitrogen? Explain your answer.

	
	

	
	

	
	

	
	


3.
Which of the following factors do you consider when choosing a product or service? Check the appropriate boxes.


a)
efficiency
☐
d)
novelty
☐

b)
cost
☐
e)
availability
☐

c)
environmental impact
☐
f)
popularity 
☐
4.
If you had a car, would you inflate the tires with air or nitrogen? Explain your answer.

	
	

	
	

	
	


gathering information

For help in answering questions 5 to 11, read pages 23–24 of your student book and the appendixes to this activity.

5.
As you read, fill in the table below to keep a record of your information sources.


Information sources 

	Source
	Is the source credible?
	Reason
	Is the source impartial?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


6.
In the air, nitrogen and oxygen (N2 and O2) are found in the form of molecules composed of two atoms. Complete the table below with the percentage of each component of air (1%, 21% or 78%). 

Components of air

	Component
	Percentage of air

	N2
	

	O2
	

	Other gases
	


7.
According to CAA-Québec, nitrogen molecules are larger than oxygen molecules. Is this true? Explain your answer by referring to the periodicity of the variation in atomic radius among elements.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



8.

Why is it important to keep car tires properly inflated?

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



9.
What are the advantages of inflating tires with nitrogen?

	
	

	
	

	
	

	
	



10.
What is the limitation to tire inflation, whether with air or nitrogen?

	
	

	
	



11.
Compare the cost of inflating tires with air to the cost of inflating tires with nitrogen.

	
	

	
	

	
	


FORMING YOUR opinion

12.
Based on the information you have gathered, write a short opinion text in which you take a stand on this issue. Explain the advantages of inflating tires with the preferred substance (air or nitrogen) and the disadvantages of using the other gas. If you think both options are equally valid, present arguments supporting them both.

	
	

	
	

	
	

	
	

	
	

	
	

	
	




	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Reflecting on your approach


13.
What additional information would help you strengthen your position on this issue?

	
	

	
	

	
	

	
	

	
	

	
	



14.
Did completing this activity change your opinion on inflating tires with air or nitrogen? Explain your answer.

	
	

	
	

	
	

	
	

	
	


appendix 1

the opinion of CAA-QUÉBEC

	Nitrogen-inflated tires: CAA-QuÉbec gauges the situation

sssituation
	

	. . . Nitrogen is indeed helpful in maintaining correct tire pressure, which in turn ensures adequate road grip and better gas mileage. However, despite these advantages, the standard practice of inflating tires with air remains perfectly adequate. Provided they undergo regular and correctly executed pressure checks, air-filled tires will yield performance comparable to nitrogen-inflated tires where gas consumption and pressure maintenance are concerned.
We’re all involved . . .
According to a survey carried out by the Rubber Association of Canada, more than 
23 percent of vehicles currently on the road in Canada travel with at least one tire that is underinflated by 20 percent or more. “Every driver should be aware of the dangers associated with underinflated tires—longer braking distance, lack of stability, premature tire erosion, even a higher risk of tire blowout,” says Sophie Gagnon, Director of Public and Government Affairs for CAA-Québec. “Motorists must also keep in mind that, for each drop in temperature of 6°C in relation to the temperature at which a tire was inflated, the tire pressure correspondingly drops by one pound [0.45 kg]—which is why it’s so important to be extra-vigilant in winter. So, whether one opts for nitrogen or the more standard air inflation, prudence is vital, all the more so since the effect of extreme temperature variations on nitrogen-filled tires is still relatively unknown in Québec.”

	
	. . . but at what price?
On average, nitrogen inflation costs $3 to $5 per tire. For optimal pressure, the inside of the tire must register a nitrogen concentration of 95 percent or more. How can you be sure? “Nitrogen levels can be measured with a specially designed tool. Doing business with a conscientious garage mechanic who has experience using the required tools, both to inflate the tire with nitrogen and to get a proper reading of the nitrogen concentration once the tire is filled, is your guarantee of quality,” Ms. Gagnon points out.

Since they are somewhat larger than oxygen molecules, nitrogen molecules are less likely to permeate (or migrate through) the solid tire wall. Because of this, nitrogen-inflated tires are less likely to lose pressure—an important consideration, particularly for low-profile tires. Nitrogen also minimizes humidity levels in a tire, which helps safeguard tires from premature wear and is useful for vehicles equipped with a tire-pressure monitoring system. Lastly, it is interesting to note that the trucking and aviation industries have been using nitrogen advantageously for many years, notably to minimize the risk of tire explosion due to overheating.

CAA–Québec, a not-for-profit organization founded in 1904, provides automotive, travel, residential and financial services, benefits and privileges to its approximately 925 000 members.



Source: CAA–Québec, “Nitrogen-inflated tires: CAA-Québec gauges the situation” [online press release], November 8, 2007 
(accessed November 17, 2009).

appendix 2

opinions of tire manufacturers

	nitrogen or air to inflate tires?
	

	Should you inflate your tires with nitrogen instead of air? The answer is not as simple as you might suppose.
Nitrogen is an inert gas and thus, by definition, more stable than air and less likely to leak out of tires. Unlike air, nitrogen does not contract in cold weather, so tire pressure remains the same regardless of the temperature.

A properly inflated tire wears out less quickly and yields greater fuel efficiency. In light of these facts, you might think that nitrogen is the ideal gas for inflating tires. However, major tire manufacturers are not unanimously and systematically recommending its use. 

Yokohama recommends nitrogen, but with a word of caution. Michelin says that for normal use, nitrogen does not necessarily deliver the expected benefits and can lull drivers into a false sense of security.

Without coming out in favour of one or the other, Bridgestone Firestone Canada judges nitrogen “acceptable”—but no more than that. The manufacturer insists that its tires offer good durability and air retention, adding that nitrogen will not damage the inside of the tire but refusing to comment on the claims of retailers who sing the praises of nitrogen.

“Inflating a tire with nitrogen is not a reason for neglecting to check the pressure regularly,” says Adrian Leu, engineer and Technical Service Manager at Yokohama Tire Canada. According to Leu, tires cannot contain more than 95 percent nitrogen, given current inflation techniques.
	
	Michelin claims that all its tires are designed to deliver maximum performance with air as long as the car manufacturer’s tire pressure recommen-dations are followed.

Michelin recommends inflating tires with nitrogen only in race cars and airplanes. For all other types of vehicle, air is sufficient. The benefits of nitrogen do not necessarily fulfill expectations, even though it is known to reduce the loss of air pressure resulting from tire permeability and to be more stable than air in cold weather.

Michelin also notes that tires can deflate for a variety of reasons whether they are filled with air or nitrogen. Punctures, poor contact between the rim and the tire, a defective valve and the permeability of the rubber are the main culprits.

“Inflating tires with nitrogen changes nothing; the gas is simply more stable over temperature variations.” Whether tires are inflated with nitrogen or air, constant pressure is the key. An underinflated tire does not hold the road as well, runs a greater risk of aquaplaning, is more vulnerable to road hazards, has a shorter lifespan and increases fuel consumption.


Source: Raymond Gervais, “L’azote ou l’air pour gonfler les pneus?” La Presse, December 6, 2007. [Translation]
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