Properties of Substances and Mixtures
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of Substances and Mixtures

Intermolecular forces

IMFs 4381 F 71 are weak attractions
between molecules — they set boiling
points:
u London dispersion {3 &7/ — all Fp: —188°
molecules; grows with size
u dipole-dipole {E#}-{&#} — polar
molecules
m hydrogen bonding 5§ — H bonded
toN, O, F H20: 100°

HCI: —85°

stronger TMF

H-bond > dipole > dispersion — but
compare the total.

d Mixtures

Types of solids

A solid's properties follow from its particles and the force holding them:

. lonic EFZ!: high melt, brittle, Covalent network 4/} 4k:
SOIIdS conducts molten very high melt, hard (diamond)
Metallic 4 J£%!: conducts, mal- Molecular 53FZ!: low melt,
leable soft (ice)

Network solids melt highest — you must break covalent bonds, not just weak
IMFs.




States of matter and the gas law

A balance of kinetic energy &t vs IMFs
sets the state:

Gas law

Ideal gas law

PV =nRT (T in kelvin)
PV PV

T T2

Dalton SE/RI5) EEE: Pt =Y Pi, with
Pi = xiProt. Gases fill
volume, solids hold shape
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Kinetic molecular theory

KMT 4-Fiz#it: gas particles are tiny
points, in constant random motion, with
elastic collisions and no attractions. fraction

Temperature is average KE

KE=32kgT=1m/ He

speed

Same T: lighter particles move faster.
Real gases stray at high P, low T.
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Solutions and solubility

A solution ;#i%: solute %5 dissolved in
solvent A 7.

Molarity and dilution

n
M=T.  MVi=MV,

Solutions

"Like dissolves like”: polar in polar,
nonpolar in nonpolar.

Solute and
solvent make a solution
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Separation methods

- Mixtures separate by physical differences:
Separatlon um chromatography %% — different ° el e
pull between a stationary and mobile
phase .
u distillation /% — different boiling ° clings
points
m filtration — different particle sizes paper
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Spectroscopy and the EM spectrum

Absorbed light matches an energy gap:

e sl

A = higher energy.

Spectroscopy

F' Shorter

m microwave — rotational %%
m infrared 414 — vibrational zz)
m UV/visible — electronic ¥ 7T

The Beer-Lambert law

A coloured solution’s absorbance I} 3¢ is
proportional to its concentration:

.
A=¢ebc

& = molar absorptivity FE/RIE St 74, b =
path length J£7%.

slope A0

A calibration curve # /% of A vs 3
c is a straight line — read an unknown
off it.
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Unit 3 — key takeaways

O wr

they set boiling points

o Solutions

M = n/V; dilution MyV; =
M Vsy; like dissolves like

H-bond > dipole > dispersion;

o Gases

PV = nRT; KMT - lighter parti-
cles move faster

o Light

E = hc/); Beer-Lambert A = ebc

Check yourself

Which IMF gives water its unusually high
boiling point?

At the same temperature, does He or Oo
move faster?

Dilute a solution — do the moles of solute
change?

In Beer-Lambert, absorbance is propor-
tional to what?

Answers 1. hydrogen bonding 2. He (lighter)
centration

3. no (only concentration)

4. con-




