Gas Laws Summary Chart

P = Pressure V =Volume T = Temperature n = # moles Subscript 1 = initial/starting value Subscript 2 = final/ending value
Boyle’s Law Charles’ Law Gay-Lussac Law Avogadro’s Law Combined Law
Variables Pressure, Volume, Pressure, Moles, Pressure, Volume,
Volume Temperature Temperature Volume Temperature
Temperature, Pressure, Volume, Pressure,
SRS # moles # moles # moles Temperature # moles
. vV, ¥, P, P, Vi, ¥, PV, PV,
Equation PV, = P,V, —_— = — —_— = — _— = — =
r, 1, r, 1, n, n; T, T,
T f Indirect Direct Direct Direct
Relationsh TP=yV PT=VA AT=pPA An=vo
P LP=1V LT=V UT=Pd dn=vy

The volume of a gas is
directly proportional to the
number of moles present in

The pressure of a fixed
amount of gas is directly
proportional to the Kelvin
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Dalton’s Law of Partial Pressures Ideal Gas Law

Ptotal=nP1+nP2+ nP3
Equation PV = nRT
Patm O7 Piorar = Pgas - Pvapor

The Ideal Gas Law relates the pressure, temperature, volume and

At constant volume and temperature, the total pressure exerted by a moles of a gas through the gas constant “R.”
mixture of gases is equal to the sum of the pressures of each gas.
Law Stated in The ideal gas law reduces to the other gas laws when you start
Words When collecting a gas over a liquid (usually water) you need to holding different variables constant.
subtract how much pressure is coming from the liquid’s vapor in order
to determine what the pressure of the gas you are interested in is. The Ideal Gas Law can also relate density and molar mass with the

gas constant “R.”

Water Vapor Pressure at Various Temperatures for
Dalton’s Partial Pressure Problems - Collecting a Gas Over Water
Temperature | Pressure | Temperature | Pressure | Temperature | Pressure | Temperature | Pressure
(°C) (mmHg) (C) (mmHg) (°C) (mmHg) (°C) (mmHg)
0.0 4.6 21.0 18.6 27.0 26.7 50.0 92.5
5.0 6.5 22.0 19.8 28.0 28.3 60.0 149.4
10.0 9.2 23.0 21.1 29.0 30.0 70.0 233.7
15.0 12.8 24.0 22.4 30.0 31.8 80.0 355.1
18.0 155 25.0 23.8 35.0 42.2 90.0 525.8
20.0 17.5 26.0 25.2 40.0 55.3 100.0 760.0
Finding Molar RT RT
Mass Using |n = ———— So rearrange ideal gas equation... PV = T therefore... M = —— (m = mass, M = Molar Mass)
Ideal Gas Law molar mass M PV
Hiallig RT DRT MP
Density Using | D = = and M = iy Substituting D for == you end up getting M = —— then rearrange to solve for D you get... D = —
Ideal Gas Law 14 pv v p RT
_ Ideal Gas Constant = R Pick the right R value!
ifm_aitggf?;rd(;%n E)e rature and Pressure 0.0821Leatm = 831 LekPa = 624 L+mmHg You can always change
Key Info Molar Volume at STP = 22.4L/1mol mol * K mol * K mol « K the pressure units and

use your favorite R value!

K=273+°C

Change ALL temperatures to Kelvin!!!! 1 atm = 1.01325 x 10° Pa = 101.325 kPa = 760 mmHg = 760 torr = 14.7 psi




