ldeal Gases

Matter exists in di PPerent phases defmdins on the amouvnt of kinetic energy (lempcn'lwe) r,,};dgs have

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

Solid [iquid gas *
8 stong infermolecolar forces ® weak infermolecolar forces @) @) Olo no intermolecvlar forces
® reqular arranaenent ® no delinite form : takes o o ©O O random armnaement
® no flow: definite shape shape of base of contoiner © o o OO O Jiffuse fo fill any container
» {ixed V: imcompressi ble ® fixed V: imcompressible O O O unlixed V : Compressi ble
¢ freezing <condensal:ion- O O jpacticle collisions are elastic
mel{:in; > &%&088(%9 vagoriza tion > o O O with no loss in Kinelic enecqy
‘ N deposition | T
soblimation
N
| _ increasing _energy aad motion (°C) [7>
< Jncreasing intermolecular forces I

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

AVOﬂat)IO‘S Low : under Standerd Tempecalure and Pressure (STP) equal volumes of Jillecent gases conlain equel number of particles.

g 2313 K or 0°C

100 kPo or

n: I mol
2.7dm3

m= 2 .OZ q/mol

#pacticles = 6-02 x10°

amount of
ideal gas (mol)

€ xample problcms

~ Calevlate volume of gas ~

| atm

©

| mol of gas ocevpies 22.7 dm?

nz | mol

V= 22.70dm3
m=232.00 3/"‘0'
# paclicles = 6.02 x(0*3

Ngas = VvV Volume of gas (dmaor L)
Vm gas molar volume (22-7' dm‘mal")

Calevlate +he volume ocwp.'ed lay |G-003 of O, at STP.

n= [6.00 5 x mol = 0.500 mol

31.004 V= nxV,,. = (o.soo»»o’l)(zz.'ldm" mff")

< 22.7dm3mo|"

~ Calevlale mass of aqas ~

= 1.35 gm3

Calevlate the amount of grams of 543x/0'mL of CHy ot STP.

Vm = 22.70m 3mol”!

V = 543%/0mb x__! om3 . 54.3 gm? ns
/000 mlL

~ Calevlate number of aloms of gas ~

VvV = 543 w3 = 2.392 9\6‘ CHq x 16.05 q = 38”3
Vm 22.7 Mm"'

ol

A sample of Cl, gos at STP occupies |T.IL. Calevlate the mass of Clz and number of Cl atoms present in sample.

V= 171 dm? n= _\_/__ = 17.1dm3
Vm= 22.70m? Vm 22.7 43 mol !

0.753 mot x 6OLx10™ 1, icevles x 2

| mof” l

= O.753M’xMJ = 5344

mol

Cl atoms = 9.07 x/a"’ Cl atoms

Wuules



Gas Sioid\iome’rg

Vo(ume. O‘f - 22.F dm*mol "’ X 22.% Jm‘mol"> \/olu"‘e of
Subsfance A + Subsfance B
moles (mal) of | X molar ratio > moles (mal) of
Substance A Subsfance B
mass (g) of + | ) | mass (9) of
substance A = molor mass X molar mass substance B
(S/mol) (S/mol)

§xamplc, Pmblems

@ "'Calculale volume Opfrodvc{ f'lom Known. mass of luw*m reacjant ~
3.5 ‘Ij of magnesivm is reacted with  excess hydrochloric acut) Calcviate volume of hydragen gas produced at STP.

|- write o. chemica) equation Mg + HCI — Mgcl, + H,ep
Mg + JHCI — Mgcl, + H,cp
3.54g 79
3 - calecolate mol of neded 3.5‘!,5 Mg x moltlg x _| wel H, = 0.1456 mol H,
24.3 g | mal-tq
Y- calevlate vol of needed V= nVm = (0.!'456 ml) (zz.7am3mr') = 3.3 Im?

@ ~ Caleolale volome ’p flodOC‘L 'rfom Kaowan volume of reactants ~

5om? 0f carbon monoxide ond 2dm> of 0Xygen gas react of STP.
What is the maximvm volume o€ (O, that con be P(oduud" What volume of excess reactant that remains 7

/- weite o chemica) ermb'on. CO + o, — C',Oz

co + o0, — Jco,

3- calcvlate number of moles for cach reactant 59> COx____mol = 0.220 mil 20K0, x___ mel = 0.088] mol
22.7 g3 22.7 g&?
Y - divide moles of reactonts by coeflicient 0.220 mol CO + 2 = O./] mol 0.088] mol =) = 0.088] mol .. //,m’}.’nj
5 - convert mol of limitiag Jo vol of product 0.088Imet O, x 2 mebC0, x 22.79m® = Y Jm3
I mt0, mot
b- convert mol of l.’mi{c‘ea }o vol oc excess 0.0%¢% ng/Oz x L mdCO ¢ 22.7dm3 = 3.999 dm3 will react
and £ind 0ifference | mgh0, mot 50m3 - 3.999dm® = [om® CO remaining

~ Calevlale volome of ceactost from Known mass of produet ~
What volume in cm® of oxygen gas is required in the complete combustion of CyHg if 504 of waler is Pm)oud'.’

I- write o chemica) ey«ﬂ'on. CsHs + O, — COZ + H,,O

3 - calevlate mol of neded 5.0 4 hO mot,0 x _S wal 0, - 0.347mol O,

Y- calevlate vol of needed V= nVn. = (0.3'47 ,,rsl) (ZZ.7dm3m¢r') = 7.9 dn® x 1000 cm® = 7900 cm?
|



