“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
LA - 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= V1S6 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,o+ Cl, =2 2L HC

1 - Convert 2500L chlorine gas to moles using IDEAL GAS EQUATION.
2 - Convert moles chlorine gas to moles HCI using chemical equation.
3 - Convert moles HCI to mass using FORMULA WEIGHT. (Also, g -> kg conversion)

DPY=nRT | Prlvoabm T2 2509 ~29%.0 K
= PV [ (2S00l Rz 0,08206 Latn
) Mol « N
ool
N - U.me)(lgoo) L ALT6 il Cle
J

0, 0%206 L atn (
_moi-V)rLC)g'?’}()

mol Cly = Lwmal HOL | H 4 | x Lo0g (=
AMVEIN 3

36,456 g el = mol HI

: HC|
\Ol.\{){‘(éc?%va\ C|'L\[ Lol HC| N 56 %583 X Kj :7%5 L[g
mol Cly | WL |D3 (]
Q) @ 9 | H
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X
Calculate the mass of 22650 L of oxygen gas at 25.0 C and 1.18 atm pressure.

T On. X Volume of a 10'x10'x8'
1 - Calculate moles oxygen gas using ideal gas equation. room

2 - Convert moles oxygen gas to mass using formula weight.

@ PV - V\RT P: L\%p\.l’m K p O,()gloéb"'“”’

o) by

n fV \/ 2 TL6HS0 T =2$0% = 1982}
AT

N = (L1 §atm ) (22 650L) C1091.222L35) ml Og

OJUfilOGL%}me;_O /\
( ol b 7% . L |

11”003 O‘L 1“"'0\ O'L
372.00, O
\O'L

3S,OL(3

10910230 ) mel O X |3500090 \Nw
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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?

W/ eAd Fo Fin 2 mol el
tne o fiod My, L HC| solotion & 4E90mlL = 0.0HET0L

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 HCI (0.04890 L)

@ n- PV Pz 0.950 atm R = 0.0%204 L']"’T
—_— mo) - ld
RT = 115.0mL = 011500
v 1 =190.2k

ﬂCO - (O,QSO ,er)(o,i’LSoQ
b (oemoe =\ hgp o4

tm
mo) ~ K

j:o,o»:ﬂ/tclfséé()\‘i mol (0

mo) C{)z:lmu\ HCl
0.004G§£L019 mol (0, x 2 EL 2 5,009973203€ mat HCT Q)

mo} €0 o |
Mgy s il 2 0,009975L03€ ml LD, 203 mHCH
L_ HC] Solu"lO?‘\ O'OL{'QQOL_
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- thermodynamics: the study of energy transfer

Conservation of energy: Energy may change form, but the overall amount of energy
remains constant. 'first |aw of thermodynamics'

- ... but what IS energy?

- energy is the ability to do "work”

T

motion of matter

Kinds of energy? m €S

- Kinetic energy: energy of maftter in motion FK <~ m Vv

i)
o
velocity

- Potential energy: energy of matter that is being acted on by a field
of force (like gravity)
\V_a

/ / / / When the ball falls, its

potential energy is converted
7 gravity to kinetic!




- What sort of energy concerns chemists? Energy that is absorbed or released during
chemical reactions.

- Energy can be stored in chemicals ... molecules and atomes.

INTERNAL ENERGY: "U"

I related to the kinetic and potential energy of atoms,
molecules, and their component parts.

- We measure energy transfer ... which is called HEAT. (HEAT is the flow of energy from
an area of higher temperature to an area of lower temperature)

Q  heat

SYSTEM: the object or material under study
SURROUNDINGS: everything else

SYSTEM 1o
SURROUNDINGS

Type of process Energy is ... Sigh of Q Temp of SURROUNDINGS ...
ENDOTHERMIC fransferred from
SURROUNDINGS + decreases
o SYSTEM
EXOTHERMIC fransferred from iIncreases




