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Aci ds, Bases and Salts
Acids — produce H+ or H3O+ in water
react with bases and sone netal s
sour, corrosive if strong
Bases — produce OH in water
react with acids
slippery, bitter
Salts — ionic conpounds, electrolytes if soluble

Exanmpl es:  Aci ds

Hydrochl oric Acid HC
Nitric Acid HNO3
Acetic Acid CH3CC2H
Sul furic Acid H2SO4

Notice that sulfuric acid can provide two Ht's — Diprotic acid,
The ot her acids can provide only one H+ — Monoprotic acid

Diprotic Acid (dissociation in water)
H2SO4 --> H+ + HSM-
HSO4- ? H+ + SO42-

Exanpl es: Bases

Exanpl es:
ammoni a NH3
sodi um hydr oxi de NaOH

Met al hydroxi des (NaCH for exanple) provide OH by disassociation
NaCH(s) ? Na+(aq) + OH(aq)

Bases |i ke anmonia nmake OH by reacting with water (ionization)
NH3 + H20 ? NH4+ + OH

Strong and Weak Aci ds and Bases

Strong aci ds and bases
ionize conpletely in water
strong el ectrol ytes.
HO (aq) + H20 ? H3O+(aq) + d-(aq)
NaOH(s) ? Na+(agq) + OH(aq)

Weak aci ds and bases
ionize only partially (equilibrium
weak el ectrol ytes.
CH3CO2H + H20 ? H3O+(aq) + CH3CO2 -(aq)
NH3 + H20 ? NH4+(aq) + OH(aq)

Strong Aci ds
- The strength of acids and bases are concerned with the ionization (or dissociation) of the
substance, not its chem cal reactivity.

Exanpl e:

Hydrofluoric acid (HF) is a weak acid, but it is very chemcally reactive.

- this substance can't be stored in glass bottles because it reacts with gl ass
(silicon dioxide)

Conmon Strong Aci ds
Hydrochl oric Acid HC
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Hydr obromi ¢ Acid HBr
Hydr oi odi ¢ acid H
Nitric Acid HNC3
Perchloric Acid HCO O4
Chloric Acid HC O3
Sul furic Acid H2SO4
Common Strong Bases
Li t hi um Hydr oxi de Li OH
Sodi um Hydr oxi de NaOH
Pot assi um Hydr oxi de KCOH
Rubi di um Hydr oxi de RbOH
Cesi um Hydr oxi de CsCH
Cal ci um Hydr oxi de Ca(COH) 2
Stronti um Hydr oxi de Sr(OH) 2
Bari um Hydr oxi de Ba( CH) 2

Types of Reactions

There are several classification systens.
Thi s chapter m xes some of them

Al ready di scussed the foll ow ng:

— Deconposition A? B+ C+etc.
— Conbi nati on A +B?C
— Combusti on fuel + @2 ? products

Thi s chapter adds:
1. Metathesis (double displacenent)(switch your partners)

AB + CD ? AD + CB

2. Single displ acenent

A + BC ? AC + B

3. Neutralization (acid-base)

acid + base ? a salt(ionic conpound) + water(usually)
4. Xxidation-Reduction - transfer of electrons

5. Precipitation Reactions — a solid is produced

6. Reactions that produce gases

Met at hesi s Reacti ons
AX + BY ( AY + BX

e Three driving forces:

— an insoluble solid is formed (precipitate),
— weak or nonelectrolytes are forned, or

— an insoluble gas is forned.

 VWen two solutions are mixed and a solid is fornmed, the solid is called a precipitate.
See Table 4.1 for solubilities of various ionic compounds

Precipitation Reaction
- Areaction which forns a solid (precipitate)

AgNCB(ag) + Nad (ag) --> Agd(s) + NaNGB(aq)

- Agd is classified as an insol uble substance
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Solubility — amount of substance that can be dissolved in a specific anbunt of water (g/L or ng/L)

- for this textbook, any substance with a solubility less than 0.01nol/L is considered insoluble.

Solubility Quidelines for lonic Conpounds

1. Most nitrates (NOG3-) and acetates (CH3CO2-) are soluble in
wat er .

2. Al chlorides are soluble except: Hg+, Ag+, Pb2+ Cu+

3. Al sulfates are soluble except: Sr2+, Ba2+, Pb2+

4. Carbonates (CO32-), Phosphates (PO3-), Borates (BO33-),
Arsenates (AsO43-), and Arsenites (As(33-) are insoluble.

5. Hydroxides (OH) of group la and Ba2+ and Sr2+ are sol ubl e.
6. Most sulfides (S2-) are insoluble.

Reacti ons Wi ch Form Wak and Non-el ectrol ytes
- One exanple of this type of reaction is a neutralization reaction.
M(OH2 + 2 HA --> Md2 + 2 HO
- Insoluble netal oxide (base) and a strong acid.
MQ(s) + 2 Hd(aq) --> MdZ2(aq) + HQAI)
Reacti ons Wi ch Form Gases

2 HdJ (aq) + Na2S(aq) --> 2 Nad (aq) + H2S(9)

- Carbonates and Hydrogen Carbonates deconpose to give CO2

- Carbonate and Acid
2 HJ (aq) + Na2CO3(aq) --> 2 Nad (aq) + CXR2(g) + HQI)

- Hydrogen Carbonate and Acid
HC (ag) + NaHC®3(aq) --> Nad (aq) + CX2(g) + HQI)

I oni ¢ Equati ons

e lonic equation: used to highlight reaction between ions.

e Mol ecul ar equation: all species listed as nol ecul es:

HO (aq) + NaOH(aq) ( H2QX(I) + Nad (aq)

e Conplete ionic equation: lists all ions:

H-(aq) + O -(aq) + Nat(aq) + OH(aq) ( H2QX(l) + Nat(aq) + O -(aq)

e Net ionic equation: lists only unique ions(cancel repeated ones):
H(aq) + O+ (aq) ( H2O(1)

Oxi dat i on- Reducti on Reacti ons
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Oxi dat i on- Reducti on Reacti ons
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