ldeal Gases
Matter exists in di PPerent phases depma.'ns on the amovat of kinetic energy (lcnpeu’rwe) pecticles have

Paclicle model of matter: describes how pacticles (am be individval aloms, molecules, ampolmJS) move and intecact jn Jifferent phases

Solid [iquid gas *
" Stong infermolecular forces ® weak infermolecular forces @) @) Ol 0 o intermolecolar Lorces
® regular amrangement ® no definite form : takes ¢ o O O random arrangement
® no flow: definite shape shape of base of contoiner © o o OO O Jiffuse fo fill any container
s fixed V: imcompressi ble ® fixed V: imcompressible O O O unkixed V : compressible
freezin <c°nd¢n$a£i°~ O o pecticle collisions are elastic
meH:n'nH &%&08&% vagorization > o O O wilh no loss in Kinelic energy
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< Jacceasing intermolecular forces

X these properbies are  fve fer 'ideal’ goses bot this is not fwe for all gases

AVOﬂat)fo‘S Law : under Standard Tempecalure and Pressure (sTp) equal volumes of Jillerent gases conlain equal number of poriicles.

g 233 K or 0°C | mol of gas occupies 22.7 dm3
100 kPa, o¢ latm

n= | mol nz | mol
V= 22.7dm?3 V= 22.7dm3
m = 2.0Z g/mo| m = 32.00 g/mol
#pacticles = 6.02x10" # pactickes = .02 10"

amount of Ngas = V Volume of gas (dm3or L)

ideal gas (mol) Vm gas molar volume (22-7 dm‘mal")

€ xample problems

~ Calevlate volume of gas ~
Calevlate +he volume Ot.(upu'ed l)y |G-003 of O, at STP.

~ Calevlate moss of qas ~
Calculate #he amount of grams of 5.43x/0"mL of CHy at STP.

~ Calevlate number of aloms of gas ~
A sample of Cl, gos at STP occupies IT.1L. Calkvlate the mass of Clz and number of Cl atoms present in sample.



Gas Sioid\iome’rg

Volume of | = 22.7 dm’mel”’ X 22.3 dn’mal 'y | Volume of
Subsfance A + Substance B
moles (mol) of | X molar ratio > moles (mol) of
Substance A subsfance B
mass (g) of + | ) | mass (9) of
substance A = molar mass X molar mass substance B
(S/mol) (S/mol)

E xample problems

@ ~ Calevlate volume of froOOC‘L feom known mass of liw'}iv reacjant ~
2.5 ‘fj of magnesivm js reacled with  excess )\ydroc.hlon’c, acid . Caleviante volume of I\ydrvaen gas Praddccd af STP.

@ ~ Caleolale volome of flodOC'L {rom knowa volume of reactents ~
5om? 0f carbon monoxide ond 2dm> of OXygen gas react of STP.
What is the maximom volume o€ (O, That con be onauud'.’ What volume of excess reactent that remains 7

~ Calevlale volome of ceactost from Known mass of produet ~
What volome in cm? of Oxygen gas js required in the complete combustion of C,Hg if 5.04 of water is Pmdoud'.’



