Oxidation-Reduction Reaction

Oxidation - oss of e ectrons
Reduction — gain of electrons
Redox reaction

oxidizing agent — substance that causes
oxidation

reducing agent — substance that cause
reduction
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Recognizing Redox Reactions

Oxidation

- Recognizing Oxidation-Reduction Reactions

Reduction

In terms of oxygen
In terms of balogen

In terms of electrons

In terms of oxidation
numbers

Gain of oxvgen
Gain of halogen

Loss of electrons

Increase of oxidation
number

Loss of oxvgen
Loss of halogen

Decrease of oxidation
number




Oxidation States

Rules for Assigning Oxidation States

1. zero for uncombined element
2. charge on monatomic ion

3. Fisaways*; other halogens -1 except when
combined with more el ectronegative halogen or
oxygen



Oxidation States

Rules for Assigning Oxidation States

4. H 1s+1 except in metal hydrides, whereH is-1

5. O 1s-2 except when combined with F (then +1
or +2) or In peroxides, -1.

6. sum of oxidation states equals charge on ion or
molecule



Oxidation State

What is the oxidation state of Sin H,SO,?
e H - +1
e O -2
e neutral compound, thus sum equals zero
e 40 L 4x-2=-8
e 2H - 2x+1=+2
+0=+2 + (x) + (-9
X =+6



Acid & Base

acid

substance that donates H* 1ons to solution
sour-tasting substances

substances whose aqueous solutions are
capable of turning blue litmus indicators red

react with bases or alkalisto form salts
dissolves certan metalsto form salts



base

e substance that donates a OH! ion to solution
 hydroxides and oxides of metals

e bitter tasting, slippery solutions

o turn litmus blue

e react with acidsto form salts



salt
* substances produced by the reaction of an
acid with abase

 characterized by ionic bonds, relatively high
melting points, electrical conductivity when
melted or when in solution, and a crystalline
structure when in the solid state



Strong vs. Weak Acids and Bases

 strong — completely ionized
e weak — partially ionized



lonization of Acidsin Water

{a} Strong acid (HCI) (b) Weak acid {CH,CO0H)

KEY
water hydronium chioride acelate acetic acid
molecule ion ion o olecule




Common Acids and Bases

Strong acids

o

Common Acids and Bases

Strong bases
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HC1 Hydrochloric acid LiOH Lithium hydroxide
HNO; Nitric acid NaOH Sodium hydroxide
H250; Sulfuric acid KOH Potassium hydroxide
HCIOy Perchloric acid Ca({OH}» Calcium hvdroxide
HBr Hyvdrobromic acid Ba{OH - Barium hyvdroxide
HI Hyvdroiedic acid Sn(OH), Strontium hydroxide
Weak acids* Weak basest

(weak electrolytes) (weak electrolytes)

H; POy Phosphoric acid NH; Ammonia
CH;COOH Acetic acid CH;NH, Methviamine

H2COy4 Carbonic acid

HCN Hvdrocyvanic acid

HCOOH Formic acid

CsHsCOOH Benzoic acid

" Many m'g;mcca:bunls{: acids are weak acids.



Neutralization Reactions

acld + base - “sat” + water

HCl + NaOH - NaCl + H,O

H,S0, + 2KOH - K,SO, + 2H,0



lonic Equations

HCI + NaOH - NaCl + H,O

Total lonic Equation:
H*+ Cl1+ Naf + OH! - ClI't+ Na* + H,0

Net lonic Equation:
H + OH_l — HZO



lonic Equations

H,SO, + 2KOH - K,SO, + 2H,0

Total lonic Equation:
2H* + SO, 2 + 2K* + 20H1 - SO,2 + 2K* + 2H,0

Net lonic Equation:
2H* + 20H1 -, 2H,0



Solution

homogeneous mixtures of two or more
substances.

Solute

substance that is present in smallest quantity
dissolved substance(s)

can be either agas, aliquid, or asolid

one or more present in a solution

Solvent

e substance present in largest quantity

e Water In agueous solutions



Molarity

The number of moles of solute per liter of
solution.

molarity - M

moles of solute
M =

liter of solution

units - molar = moles/liter = M



Solution
Preparation
from Solid

Combine 950 mi, of disilled H,0
with 1.5 g (001080 mnl) af
KMnCk, i a salumen lask.

a-ﬁluk-r the sk 1o dissalve the KMo,

Afver the solid dissolves, add sufficient warer
s Bl the sk 1o the mark erched in the
reck, inclicoting @ vealume of 106 L.

= coamtents. The Hask noa contains
LAHD L of (L0 eds M EMnCh, solutbon,

?%:ﬂm the flask again 1o oroughly mis |




Titrations

A buret, a volumetric measunng device calibrated
in divisions of 0.1 mL, holkds an agquecus solution
of a base of known concentmation,

Add base slowly
frowm the buirer to
the =olution being
titrutesd,

A change in the color of
in indicator signals the
eguivalence point. (The
indicator used here is
phenolphthalein.)




A sample of lye, sodium
hydroxide, is neutralized by sulfuric acid.
How many milliliters of 0.200 M H,SO, are
needed to react completely with 25.0 mL of
0.400 M NaOH?

2 NaOH(aq) + HZSO4(aq) — N8QSO4(aq) + 2 H>0O

(25.0 mL NaOH) (0.400 mol NaOH)  (1L)

#mL H»,SO, =
* (1L NaOH)  (1000mL)

(1 mol HxSO,4) (1000 mL H,SO,)
(2 mol NaOH)  (0.200 mol H2SOq)

= 25.0 mL H,SO,



