“yan der Waals equation

- an attempt to modify PV = nRT to account for several facts.
- gas molecules actually have SIZE (they take up space)
- atfractive and repulsive forces

\.

P \I - N (< T _Jldealgosequo’rion

—_—

L
LAY - van der Waals
Qp + (\/ - V\\n> =N RT equation
W

\/’L

|

L —

attempts to account for molecular size

— affempts to account for atfractive / repulsive forces

*'a" and "b" are experimentally determined parameters
that are different for each gas. P 1L0%

Me - o= O ,O'&b[(,, b2 O,61)§ tiny, no special attractive forces

q small, but sfrong aftractions

, - - L0304
H10" a < S. S‘57/ b= 0 between moleculres

larger, and strong attractions between
(Hy (oM a= V156 b= 00810 1 Siecules
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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, 4+ Cl, = 2L HC|

1 - Convert 2500 L chlorine gas to moles, using IDEAL GAS EQUATION
2 - Convert moles chlorine gas to moles HCI using CHEMICAL EQUATION
3 - Convert moles HCI fo mass using FORMULA WEIGHT.

@PUZV\KT P 21,00 atm K:O.Uglo(-, L-olm

Y . B B mal + K
" ET V = Lfoo L [ =05.0%C = 198,01 I

_ (LUO m&m\('l.s_oo\..\ _ ‘. )
Q\.L“‘ (O.U@),O(-, L'“}MK)('LQK,'L [,() - |O?_ (7‘1 6‘78 ol C|'z_

maf ¢

| | N3
ol Cla = Lonol HCI ‘3(.,,%%9146(:%] HCI‘ g = 107

VLimol HC 36.‘“|5‘€<3 Wl |~(ﬂ -
| Yho - L[S 1. W
O *CLLXW‘D\ Cl'L\Lw\ul H(| Xlor\% ﬁ N, /
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X
Calculate the mass of 22650 L of oxygen gas at 25.0 C and 1.18 atm pressure.

o,
PV = a1

X Volume of a 10'’x10'x8'
room

1 - Convert the volume of gas to moles using moles using IDEAL GAS EQUATION
2 - Convert moles gas to mass using FORMULA WEIGHT

ne 2 PV | PG abn R T 008065,

L

N AT ﬁﬂ(uesm\
Oq

(0. 051065 )(7:7% 2 1)

RT | Uz 2L60L T 95gv0=295.2 W

21092 . LS ) mol O

Oqs 2L.0Q g O = mul Oy
31.0Q g O

~ 350009 OFR

O
109) . 12255) mol O x 0

'SSOL(EI
~17
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TR * Na 0y =7 COy Hy O = L V(|

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\Hct - mol H(|

L silutiva é‘”q(éqo mlL = O.04g%0
1 - Convert 125.0 mL of carbon dioxide gas to moles using IDEAL GAS EQUATION
2 - Convert moles carbon dioxide to moles HCI using CHEMICAL EQUATION
3 - Calculate molarity of HCI by dividing moles HCI / volume solution

@V\‘if_\i Pz O.950 afn T o v%rLo L'G;"v:r
Aoy ® -0-550 M»ﬂ(ﬁg%& < 0.0049 866019 msl (O
(0-05206 m:.;(jhclo'lm

Lol RHCL = mol CO,Z_

o\ H
5.0049 § 66019 me) (02 y Lmd "I

ol (O’L

= 0.00997%72038 my) HCI

/

@ N\H(,l - mo| H(| _ 0.00997%2038 my\ HCI 1o .04 m Wl
L Solutiva O.04%%0L
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A balloon is taken from a room where the temperature is 27.0 C to a freezer where the
temperature is -5.0 C. If the balloon has a volume of 3.5 L in the 27.0 C room, what is
the volume of the balloon in the freezer. Assume pressure is constant.

2 \}( (J \V \Jo Since V272 S0
) L T = pressure is _‘
It T’L T, T constant! (1 = 27.0% = oo, L
Vo=~ L
ERYS Vo -
= Te=~S.0%C=216%.1 K

300.L 1K 268l

\/ o} t\s \ L_ n Freexer

2.25 L of nitrogen gas is trapped in a piston at 25.0 C and 1.00 atm pressure. If the piston
is pushed in so that the gas's volume is 1.00 L while the tfemperature increases to
31.0 C, what is the pressure of the gas in the piston?

oy, ©.VUp , | Pt hooatm TiTS.0°CLYETH
Nt s | ™~

T o \}‘:’l. N

P, 7 V,:l.ool Tp= .0%= 304,21k

7 3
(1.vo o&m)(l,lsd__ P, (1.o0) -y 2[L.30 4k m
(19%.24) (boq.2k)




