110 |S\.°/OI3/M(}\
10 Fe S0, + L Kmno,  $¥1 50, —> SFe, (S0, )+ L mndoy~ k80,
+ $Hoo

How many mL of 0.250M potassium permangenate are needed to react with 3.36 g of iron(ll) sulfate?

1 - Convert 3.36 g of iron(ll) sulfate to moles. Use formula weight.,
2 - Convert moles iron(ll) sulfate to moles potassium permangenate. Use chemical equation.

3 - Convert moles potassium permangenate to volume. Use molar concentration (0.250 M)

131.%3 FeS0y = mol FeSOH\ 10 mo) Fe So%tl mol Wmpdy

O.'lSO wmol ('(/V]V\OH "CL VT\L - [0_3\_

’“U\ F S zmc}\ ](/’nna L mL«
3.3 FQSOHX ©% X L X ——
j \SI\()OS Fegof,l |O mo) Fe SOL{ O.lso vrwl L(/HV"-OLI 10 ?3L

0 @ NG
:/[7'7 th {)E' Orlg‘()ﬂﬂ HMMOLf l

S




11 Electrolytes and lonic Theory

- electrolytes: substances that dissolve in water to form charge-carrying solufions

* Electrolytes form ions in solution - (ions that are mobile are able to carry charge!). These IONS can
undergo certain kinds of chemistry!

IONIC THEORY

- the idea that certain compounds DISSOCIATE in water to form free IONS
What kind of compounds?
- Soluble ionic Compouncg
- Acids (strong AND weak)
- Bases (sfrong AND weak) |

The ions formed may interact with each other to
form NEW compounds!

Strong vs weak?

- If an electrolyte COMPLETELY IONIZES in water,
it's said to be STRONG

- If an electrolyte only PARTIALLY IONIZES in water,
it's said to be WEAK

- Both kinds of electrolyte undergo similar kinds of
chemistry.



2 lonic theory experiment SOME PURE COMPOUNDS (MOLECULAR AND IONIC)
DISTILLED WATER

( [ - H
SR (S:';“n%ediv” No light. Pure water is a NONCONDUCTOR - it doesn't carry
tost %JTh y an appreciable electric current. (Typical for molecules!)
Tes er. Tﬁ SOLID SODIUM CHLORIDE
[ sfrongerine No light. Solid NaCl is a nonconductor. Even though NaCl
7/ electrolyte, the is ionic, the ions cannot move independently in the solid state.
jul, brighter the light
g 9Nt 1 SOLID SUCROSE ¢, Bz2 1

No light. Solid sucrose (typical of molecules in the solid state)

MOLECULAR AND IONIC SOLUTIONS is a nonconductor.

SODIUM CHLORIDE + WATER

Bright light. Sodium chloride is an ELECTROLYTE. (Like other soluble ionic compounds, it's a
STRONG ELECTROLYTE. It breaks apart completely in water to form free ions.)

SUCROSE + WATER

No light. Sucrose is a NONELECTROLYTE. Sucrose molecules do not react with water (or break
apart) to form ions. This is typical of most (but not all) molecules.

ACIDS
PURE (GLACIAL) ACETIC ACID

No light. Like water, pure acetic acid is a molecular substance and does not conduct
electricity in the liquid state. (No charge carriers that can move around independently!)
ACETIC ACID + WATER

Dim light. Acetic acidis a WEAK ELECTROLYTE. SOME molecules of acetic acid react with

water fo form ions (which can carry a charge), but others do not.

2M ACETIC ACID (AQUEOUS)
Somewhat dim light. Acetic acid is a WEAK ELECTROLYTE, since the same concentration and

amount of HCI gives a much brighter light.
2M HYDROCHLORIC ACID (AQUEOUS)

Bright light. HCl is a STRONG ELECTROLYTE. (Or, at least it's a stronger electrolyte than acetic
acidl)




ns - What good is ionic theory?

- provides an easy-to-understand MECHANISM for certain kinds of chemical reactions.

- "Exchange’ reactions. (a.k.a "double replacement” reactions)

Aoy NOy Cug) * Nalllug) —> Ry Clto « Vaogle)

A~ ~ N —
X A MO\J(
Mo Noy C\”

\)

1 ’\/\_——-\/\/_\,_"
These free ions 8y % &
mix and can [\\(g NDB \ N /\/0 -
intferact with each A 7 d
other! (/\ - ‘\J 7} /—\'6(/)
"ion soup"! Insoluble AQCI falls out of solution

as it is formed - "precipitation’
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Looking a bit more closely...

/\/\/\/\/\/\/‘

N
C\”

The nitfrate and sodium ions do not really
participate in this reaction. They start and
end in exactly the same state. We call them
"SPECTATOR IONS".

D
‘\\)o»k |/\/0 .

N
7

/)Y@C]

"Molecular

Ay N0g Len) * NaCl ug) = AgCler) + Ma Ny (ag) | Dolecu

/3\(;(:“1) A C\_(ML\) — A3C\ (S)] "Net ionic equation'

(The net ionic equation shows only ions and substances that change

during the course of the reaction!)

- The net ionic equation tells us that any source of aqueous silver and
chloride ions will exhibit this same chemistry, not just silver nitfrate and
sodium chloride!



