M\H/JVhO’r volume would the gas in the last example problem have at STP?

STP: "Standard Temperature and Pressure’ (O C and 1 atm)

We can solve this problem using the combined gas law, since we know all properties of
the gas at the original conditfions. _
J 19l Il P, =~ O.?SO&J‘W’

P‘V\ ?'L\!/L _ p\\JlT’Z—
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P'L: |.OU ml“m
V= 2.67L Vox T L

Y o
\ Y72 T1:193~L }( _]_T.: D (J‘:. 2-73,2.}{

V. - (0.9500tm) (2.670) (273.2. 1) _
T

= 216,68 L of (D
(2450 K)U.00 abm) a)r(i,rp w9

Alternate solution: Since we knew the number of moles of carbon dioxide in the previous
problem, we could have also used the ideal gas law to find the new volume. (The answer
will, of course, be the same number)
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F\'JNHM'\/(IB = €0, 0u3Y g mol
2 NHyNO3 () —7 LN, tg) + 0,0y «HH0(y)

At 300%C, ammonium nitrate violently decomposes to produce nitrogen gas, oxygen gas,

and water vapor. What is the total volume of gas that would be produced at 1.00 atm by
the decomposition of 15.0 grams of ammonium nitrate?

Shorter solufion: Calculate the TOTAL MOLES of gas produced, then use ideal gas equation
to find volume rather than finding moles of each gas (nitrogen, oxygen, water vapor)

1 - Convert 15.0 g of ammonium nitrate to moles. Use formula weight.

2 - Convert moles ammonium nitrate to TOTAL MOLES OF GAS. Use chemical equation
3 - Convert TOTAL MOLES OF GAS to VOLUME using ideal gas equation.

80, 043H g NHy N0y = mal MHp 03 | 2 1ot Wiy Moy =7 mo) gas (TH1T49)

mal My My 7 ma} gas B
|S,On NV!HM();SX %O'O%EHjNHL}MO‘S X"Z_m,,\ NH;TA/OS _O.{‘?SSQQC{I'??(JI Vhd)l 30.5
®
PY=wlT [ n=0.685%941774 wmol gas P =),00 whs
- T ~ 0.0%L0 L-afm :?L
1=l | gz oonoee
i T=300% = 573K

L-alm
J - (0.655%94 1774 mol 3&57(0"’“06 M_;{) (573 )
. (1,00 wi-”,)

:’30,%L 361,5




2 REAL GASES
- The empirical gas laws (including the ideal gas equation) do not always apply.

- The gas laws don't apply in situations where the assumptions made by kinetic
theory are not valid.

- When would it be FALSE that the space between gas molecules is much
larger than the molecules themselves?

- af high pressure, molecules would be much closer fogether!

- When would it be FALSE that attractive and repulsive forces would be
negligible?
- at high pressure, attractions and repulsions should be stronger!

- at low temperature, attractions and repulsions have a more
significant affect on the paths of molecules

fast (high T) slow (low 1)
=" o <G
W
-The gas laws are highly inaccurate near the point where a gas changes to

liquid!

- In general, the lower the pressure and the higher the temperafure, the more
IDEAL a gas behaves.



“van der Waals equation

- an attempt fo modify PV = nRT to account for several facts.

- gas molecules actually have SIZE (they take up space)
- attractive and repulsive forces

S—

P \’ - n ({ T _Jldeolgasequo’rion

—

L
LAY - van der Waals
(p Y \/l (\/ . V\\:> =N RT equation
\ J | —

(S—

attempts to account for molecular size

attempts to account for attractive / repulsive forces

*"a" and "b" are experimentally determined parameters
that are different for each gas. P 109

Me+ o= O ,o‘gb((,/ b > 0,013 % finy, no special attractive forces

' ~ . 0.,03049 small, but stfrong aftractions
Hio' a =5.5%7, bz 0 between moleculres

larger, and strong attractions between
b= 0,047110 molecules

C_H'l CM!\_UH - aT \’L—g(>



