Announcements

Wednesday, October 21, 2009

MasteringChemistry due dates (all at 11:59pm)
= Ch 5: this Fri, Oct 23
= Ch 6: Fri, Oct 30

Na: group |
Al: group llI
Cl: group VI

H: molar mass 1.008 g/mol
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Collecting gases over water

If you collect 19.0 mL of gas over water from a reaction
that produces Hy(g), how many moles of hydrogen gas
were collected? Atmospheric pressure = 760 mmHg,

T=23°C.
Fia = Poo * Pm
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Stoichiometry and gas laws

With known P, V, and T, you can calculate...

From a balanced chemical equation you can construct a...
Mol ratio frown Hne bajo:mciwj CoelFicients

2’—’51« — PV, T

?‘ V’ T = 4 ratie

CO,(g) + 2 LiOH(s) — Li,COs(s) + H,O(/) (a CO; scrubber)
P T
How many L of CO, (at 1 atm and 293 K) can be removed

by 1008 LIOH? Lioh—» o Liog —> ml “’2:% L co,

e
23.95% /je
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On your own, how many kg LiOH are necessary to
remove the CO, produced by 2 men for 2 days? (Assume
12 breaths per minute, 0.50 L air per breath,

5.0% of exhaled air's volume is CO,)
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Kinetic molecular theory

Simplest model for behavior of gases:
= Gases made of particles (atoms/molecules) with
nearly negligible volumes (mostly empty space)

= Average kinetic energy is proportional to absolute

temperature -
< T £, zamv

= Particles fly in a straight line until they collide with
another particle or wall of container

= Collisions are completely elastic (energy is
exchanged, not lost) Assumption
Pz neT
Boyle's law less nternal Surf.
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Avogadro's law
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Temperature and velocity

Average molecular velocity (urms)
(root mean square is a type of average)

Wens * 43 @) R g o

In.rolc Wolecules

TMN = \L U gms WMove more $(W3hg
What is the root mean square velocity of nitrogen
molecules at 298 K? Vo = 2%.0Z §/md
> 0.0Z30T ky/uud

Be very careful of units in these calculations!!

R =8.314 (kg - m?)/(s®>- K - mol) (This is R in Sl units)

gy - 3B - {3EHEED (0
Ems " U Mo

023807 M/M

= 5(5 |M/5
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Effusion and diffusion

Effusion: escape of gas through a pinhole into a vacuum

Diffusion: gas spreading in a container or mixing with
other gases

Both are related to molar mass of gas

Effusion/diffusion rate Rates . _[MmB "M':r
Velakive to Pate g Mnd
T qases

Which balloon would shrink faster? One filled witl@r
N,? By what ratio?

_Eaje_f’_e : \[Eﬂ* = 2-64b
Vate x, 003 gl

The eliwpm lalloon Shrinks 2.64¢
’HMS -Pasfmr ‘”/LW/I M1 .
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