2 NH4NO3 () — LNy (g) + 0215) « HHa0L)

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?
To simplify this calculation, calculate the TOTAQL MOLES OF GAS instead of the individual
moles of nitrogen gas, oxygen gas, and water vapor.

1- Convert 15.0 grams ammonium nitrate to moles. Use FORMULA WEIGHT.
2 - Convert moles ammnium nitrate to TOTAL MOLES OF GAS using CHEMICAL EQUATION

3 - Convert TOTAL MOLES OF GAS o volume using IDEAL GAS EQUATION
30. Oﬂﬂ Ny WOy = ol NHy VO3 "Dm\ }UHL!N% = [ 9eg (Le14U= 7)

.0, MH M), M7 Imd gog
9 4YVE o 0514 A, NUBX’ZHW\ }\/HL,M@ 0.655313 7 ]()ma]jﬂd

0 ©

@ Py=nkT|n=06556237[F6 ml g5 Rz 00520610
V:‘”/RT T-300°=S73k P2100 abm

P
(0,655523 7116 me 45 )00 8206 M)(SBI\) 30,40

V= (100 abm ) h QITUO:\,O:\}
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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?

- at 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 T)
= o v
@.
-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 temperature, the
more IDEAL a gas behaves.
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van der Waals equation

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

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

~———

P \I - n ({ T _J ldeal gas equation
’ —
noa - van der Waals
Qp By \/1 (\/ - V\\s> =N RT equation
| W

L —

attempts to account for molecular size

— affempts o account for attractive / repulsive forces

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

MHe+ o= 0O ,O'Ab[(,/ b= 0,013 & finy, no special attractive forces

. ~ - 0.,03049 small, but stfrong aftractions
Hio a 25.5%7, =0 between moleculres

larger, and strong attractions between
- D
bz 0,04 H molecules

(Mg (dior - o= VLS6
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2500 L of chlorine gas at 25.0 C and 1.00 atm are used to make hydrochloric acid. How many
kilograms of hydrochloric acid could be produced if all the chlorine reacts?

H,o o+ Cl, =2 2L HC

1 - Convert volume of chlorine gas to moles. Use IDEAL GAS EQUATION.
2 - Convert moles chlorine gas to moles HCI. Use CHEMICAL EQUATION/
3 - Convert moles HCl to mass. Use FORMULA WEIGHT. (And g -> kg conversion)

O PV T P:]:Uumov”m R~ 0,040, L-avm
_"'..P_\f' \)37_500\, Imol'l(
RT 1250 29%.LK
(] 000l }(1800\1\ 3101.“:'169{1 mu\ C|rL

" (o oerotalnec 1K)

Imol 1(

mo\ Cly = Lwno) HE| \3@.L\S%3Hw—mu\\4fl\k3 < 10%

1001046963 ma) Cl, %

%o} H ',B(a"kS%EjHH 4

_7ng 153 H(|

b
mo\ (lq MU\H” Oj
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TR * Na 0y —7 COy Hy O = L Ul |

If 48.90 mL of hydrochloric acid solution react with sodium carbonate to produce 125.0 mL
of carbon dioxide gas at 0.950 atm and 290.2 K. What is the molar concentration of the acid?

We need to find M of HCI: N - mol HC|
el

L sslotion < Mg 90 mL = 0,048G0L
1 - Convert volume carbn dioxide to moles using IDEAL GAS EQUATION
2 - Convert moles carbon dioxide to moles HCI using CHEMICAL EQUATION
3 - Calculate molarity by dividing moles HCl and volume HCI solution

O 2PV P:0,900urm V 2 10wl 204l s0L

Rt | R o,u%loe“‘i”’; T2290 .k

- (O, 360 uhrm )(@. |’L§DL\
(00820657220 g0 L 1)

2.0,0649%66019 ms) (O

L\ A = mul (04

(
0,0645¢b6019 mo} (0, ¥ Loy L

— U. b lr
. 0.00997320 %8 mo\ FI(|

Moo= M8l 0.0099732038 mol HIC| _ y C
HC[ LSJ|u'H()r\ 0.CHgT0L VLo e




