8.2 Properties of acids and bases(350-354)
Understandings: 
● Most acids have observable characteristic chemical reactions with reactive metals, metal oxides, metal hydroxides, hydrogen carbonates, and carbonates. [image: Acids vs Bases]
· Most acids react with metals, metal oxides, hydroxides, hydrogen carbonates and carbonates
· All these reactions produce a salt which is a compound of anion and cation
· Definition-Standard enthalpy change of neutralization: the energy change associate with the formation of 1 mol of water from the reaction between a strong acid and a strong base under standard conditions
· Definition-Salt：The ionic compound formed when the hydrogen of an acid is replae by a metal of another positie ion
· [image: ]
· Acid and bases
· [image: Acid + Base]
· Reactions between acids and bases are known as neutralization reactions.
· Neutralization reactions of acids with bases are exothermic – heat is released.
· The enthalpy of neutralization is defined as the enthalpy change that occurs when an acid and a base react together to form one mole of water.
· E.g[image: ]
· metals higher than hydrogen on activities series
· [image: Acid + Metal]
· E.g.[image: ]
· 
·  metal carbonates and hydrogen carbonates:
· [image: ]
· Acid and carbonate reactions, like the reaction of acids with metals, involve a gas being given off so they visibly produce bubbles, known as effervescence.
· Definition-Effervescence:THe formation of gas bubbles in a liquid by chemical reaction
· e.g.[image: ]

Guidance:
· Bases which are not hydroxides, such as ammonia, soluble carbonates, and hydrogen carbonates should be covered.
· The bases considered here are those that neutralize acids to produce water
· Soluble bases are known as alkalis (when dissolved in water they all release the hydroxide ion OH-)
· Definition-Alkalis： bases that dissolve in water to form the hydroxide ion OH-
· [image: ]
· Salt and water are produced in exothermic neutralization reactions.
· （在上面）

 Applications and skills: 
● Balancing chemical equations for the reaction of acids. 
● Identification of the acid and base needed to make different salts.
● Candidates should have experience of acid–base titrations with different indicators. 
· Indicators:
· Definition-Acid–base indicators: the indicators most widely used in chemistry. They change colour reversibly according to the concentration of H+ ions in the solution.
· Definition-Universal indicators:formed by mixing together several indicators.
· It changes colour many times across a range of different acids and alkalis and so can be used to measure the concentration of H+ on the pH scale.
· Acid–base titrations
· Neutralization reactions are often used in the laboratory to calculate the exact concentration of an acid or an alkali when the other concentration is known.
· The technique known as acid–base titration involves reacting together a carefully measured volume of one of the solutions, and adding the other solution gradually until the so-called equivalence point is reached where they exactly neutralize each other.


Guidance:
·  The colour changes of different indicators are given in the data booklet in section 22.
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acid + metal — salt + hydrogen
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2HCl(aq) + Zn(s) — ZnCly(aq) + Hy(g)
H,S0,(aq) + Fe(s) — FeSO4(aq) + Ha(g)
2CH;COOH(aq) + Mg(s) = Mg(CH;CO0),(aq) + H,(g)
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acid + metal carbonate — salt + carbon dioxide + water
acid + metal hydrogencarbonate — salt + carbon dioxide + water
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2HCl(aq) + CaCO;(s) — CaCly(aq) + H,O(l) + CO,(g)
H,50 (aq) + NayCOs(aq) — NaySO,(aq) + H,0() + CO,(g)
“H,COOH(aq) + KHCOs(aq) — KCH,COO (aq) + H,0(l) + CO,(g)
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K,O(s) + H,0O(l) = 2K*(aq) + 20H (aq)
NH;(aq) + H,0O(l) = NH,"(aq) + OH (aq)
CO5*(aq) + H,0(l) = HCO; (aq) + OH(aq)
HCO; (aq) = CO,(g) + OH (aq)
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acid + base — salt + water
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HCl(ag) + NaOH(aq) — NaCl(aq) + H,O(l)
HNO;(aq) + NH,OH(aq) — NH,NO;(aq) + H,O(l)
2CH,COOH(aq) + CuO(s) = Cu(CH;CO0),(aq) + H,O(l)




