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GASES

1. Gases take up the volume of the container – has no definite shape or volume
2. Gases mix well – diffusion 
3. Gases exert pressure

THINGS WE CARE ABOUT FOR GASES
• Pressure (P)
• Volume (V)
• Temperature (T)
• Moles (n)

We’ll come back to these in a moment.

ATMOSPHERIC PRESSURE

Remember that we are always under the pressure of the
atmosphere, which is defined as 1 atm.

Any system that is allowed to equilibrate with the pressure
of the atmosphere will try to obtain atmospheric pressure.

This is how balloons work because they can change their
volume to maintain atmospheric pressure inside.
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MIXTURES OF GASES

If you have a mixture of gases, and each gas behaves ideally, then the gases do not interact with each 
other and you can apply the ideal gas law to each gas independently.
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If you have a mixture of gases, and each gas behaves ideally, then the gases do not interact with each 
other and you can apply the ideal gas law to each gas independently.

This means that you can simply add the partial pressure of each gas together to find the total pressure:

Ptotal = PA + PB + PC …
ntotal = nA + nB + nC …

How to calculate partial pressure of gas A in a mixture:
• Determine moles of the gas nA
• Determine the mole ratio XA = nA/ntotal
• Multiply mole ratio by total pressure PA = XAPtotal
• Ptotal can be found by using the ideal gas law Ptotal = ntotalRT/V
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MIXTURES OF GASES

If you have a mixture of gases, and each gas behaves ideally, then the gases do not interact with each 
other and you can apply the ideal gas law to each gas independently.

This means that you can simply add the partial pressure of each gas together to find the total pressure:

Ptotal = PA + PB + PC …
ntotal = nA + nB + nC …

How to calculate partial pressure of gas A in a mixture:
• Determine moles of the gas nA
• Determine the mole ratio XA = nA/ntotal
• Multiply mole ratio by total pressure PA = XAPtotal
• Ptotal can be found by using the ideal gas law Ptotal = ntotalRT/V

• Or apply the ideal gas law on gas A only to find PA



CHEMISTRY 161 – FALL 2019 Dr. Mioy T. Huynh

A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Solve for the partial pressures of each gas using the ideal gas law:

For N2:
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?
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Solve for the partial pressures of each gas using the ideal gas law:

For N2:

𝑃"# =
𝑛"#𝑅𝑇
𝑉

=
186 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Solve for the partial pressures of each gas using the ideal gas law:

For N2:

𝑃"# =
𝑛"#𝑅𝑇
𝑉

=
186 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃"# = 90.79 atm

For O2:

𝑃<# =
𝑛<#𝑅𝑇
𝑉

=
145 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃<# = 70.79 atm



CHEMISTRY 161 – FALL 2019 Dr. Mioy T. Huynh

A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Solve for the partial pressures of each gas using the ideal gas law:

For N2:

𝑃"# =
𝑛"#𝑅𝑇
𝑉

=
186 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃"# = 90.79 atm

For O2:

𝑃<# =
𝑛<#𝑅𝑇
𝑉

=
145 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃<# = 70.79 atm

For total pressure: 𝑃>?>@A = 𝑃B# + 𝑃D# = 90.79 atm + 70.79 atm = 161 atm
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Alternative Solution: Solve for the partial pressures of each gas using mole fractions.
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What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Alternative Solution: Solve for the partial pressures of each gas using mole fractions.

The total pressure (Ptotal) can be determined from the ideal gas law:
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
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The total pressure (Ptotal) can be determined from the ideal gas law:
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𝑉

=
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𝑃>?>@A = 161.E atm

Find mole fractions for each gas:
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Alternative Solution: Solve for the partial pressures of each gas using mole fractions.

The total pressure (Ptotal) can be determined from the ideal gas law:

𝑃>?>@A =
𝑛"# + 𝑛<# 𝑅𝑇

𝑉

=
186 mol + 145 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃>?>@A = 161.E atm

Find mole fractions for each gas:

𝑋"# =
𝑛"#

𝑛"# + 𝑛<#
=
186 mol
331 mol = 0.561H and 𝑋<# =

𝑛<#
𝑛"# + 𝑛<#

=
145 mol
331 mol = 0.4389
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A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Alternative Solution: Solve for the partial pressures of each gas using mole fractions.

The total pressure (Ptotal) can be determined from the ideal gas law:

𝑃>?>@A =
𝑛"# + 𝑛<# 𝑅𝑇

𝑉

=
186 mol + 145 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃>?>@A = 161.E atm

Find mole fractions for each gas:

𝑋"# =
𝑛"#

𝑛"# + 𝑛<#
=
186 mol
331 mol = 0.561H and 𝑋<# =

𝑛<#
𝑛"# + 𝑛<#

=
145 mol
331 mol = 0.4389

Find partial pressures from mole fractions and Ptotal: 



CHEMISTRY 161 – FALL 2019 Dr. Mioy T. Huynh

A 50.0 L steel tank contains 186 mol N2 and 145 mol O2 at 24 °C. 
What is the partial pressure of each gas in the tank?

What is the total pressure in the tank?
Alternative Solution: Solve for the partial pressures of each gas using mole fractions.

The total pressure (Ptotal) can be determined from the ideal gas law:

𝑃>?>@A =
𝑛"# + 𝑛<# 𝑅𝑇

𝑉

=
186 mol + 145 mol 0.08206 L 3 atmmol 3 K 297.9: K

50.0 L
𝑃>?>@A = 161.E atm

Find mole fractions for each gas:

𝑋"# =
𝑛"#

𝑛"# + 𝑛<#
=
186 mol
331 mol = 0.561H and 𝑋<# =

𝑛<#
𝑛"# + 𝑛<#

=
145 mol
331 mol = 0.4389

Find partial pressures from mole fractions and Ptotal: 
𝑃"# = 𝑋"#𝑃>?>@A = 0.561H 161.E atm = 90.7 atm
𝑃<# = 𝑋<#𝑃>?>@A = 0.4389 161.E atm = 70.7 atm
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?

Solve for the number of moles using the pressures of each gas using the ideal gas law:
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?

Solve for the number of moles using the pressures of each gas using the ideal gas law:

nK<# =
PV
RT

=
2.13 atm 1.50 𝐋

0.08206 L 3 atmmol 3 K 298 K
nK<# = 0.130Q mol
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?

Solve for the number of moles using the pressures of each gas using the ideal gas law:

nK<# =
PV
RT

=
2.13 atm 1.50 𝐋

0.08206 L 3 atmmol 3 K 298 K
nK<# = 0.130Q mol

nR# =
PV
RT

=
0.861 atm 1.00 L

0.08206 L 3 atmmol 3 K 298 K
n"# = 0.03529 mol

nST =
PV
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=
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0.08206 L 3 atmmol 3 K 298 K
nST = 0.0940: mol
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?

Solve for the number of moles using the pressures of each gas using the ideal gas law:

nK<# =
PV
RT

=
2.13 atm 1.50 𝐋

0.08206 L 3 atmmol 3 K 298 K
nK<# = 0.130Q mol

nR# =
PV
RT

=
0.861 atm 1.00 L

0.08206 L 3 atmmol 3 K 298 K
n"# = 0.03529 mol

nST =
PV
RT

=
1.15 atm 2.00 L

0.08206 L 3 atmmol 3 K 298 K
nST = 0.0940: mol

If we open the stopcocks, the total volume changes to 4.50 L.  Now solve for new pressures:
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?

Solve for the number of moles using the pressures of each gas using the ideal gas law:

nK<# =
PV
RT

=
2.13 atm 1.50 𝐋

0.08206 L 3 atmmol 3 K 298 K
nK<# = 0.130Q mol

nR# =
PV
RT

=
0.861 atm 1.00 L

0.08206 L 3 atmmol 3 K 298 K
n"# = 0.03529 mol

nST =
PV
RT

=
1.15 atm 2.00 L

0.08206 L 3 atmmol 3 K 298 K
nST = 0.0940: mol

If we open the stopcocks, the total volume changes to 4.50 L.  Now solve for new pressures:

PK<# =
nRT
V

=
0.130Q mol 0.08206 L 3 atmmol 3 K 298 K

4.50 L
PK<# = 0.710 atm
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Imagine that both stopcocks were opened so that the 
gases mix at 298 K.

What is the partial pressure of each gas after opening?

Solve for the number of moles using the pressures of each gas using the ideal gas law:

nK<# =
PV
RT

=
2.13 atm 1.50 𝐋

0.08206 L 3 atmmol 3 K 298 K
nK<# = 0.130Q mol

nR# =
PV
RT

=
0.861 atm 1.00 L

0.08206 L 3 atmmol 3 K 298 K
n"# = 0.03529 mol

nST =
PV
RT

=
1.15 atm 2.00 L

0.08206 L 3 atmmol 3 K 298 K
nST = 0.0940: mol

If we open the stopcocks, the total volume changes to 4.50 L.  Now solve for new pressures:

PK<# =
nRT
V

=
0.130Q mol 0.08206 L 3 atmmol 3 K 298 K

4.50 L
PK<# = 0.710 atm

PR# =
nRT
V

=
0.03529 mol 0.08206 L 3 atmmol 3 K 298 K

4.50 L
PR# = 0.191 atm

PST =
nRT
V

=
0.0940: mol 0.08206 L 3 atmmol 3 K 298 K

4.50 L
PST = 0.511 atm


