chapter 9  Acids and bases
知识归纳： 
1． 水的自偶电离：

a) 写出自偶电离方程：

b) 水的电离常数（离子积常数）：Kw
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i. 说明Kw只与温度有关；在２５℃时，Kw
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2． PH值：

a) PH=
b) 如[H+]=1x10-8，则该溶液的PH＝

c) 如[OH-]=1x10-8，则该溶液的PH＝

3． 酸和碱：

a) 三种酸碱定义：

i. 阿累尼乌斯：

ii. 布朗施泰－劳尔：

iii. 路易斯：

b) 布朗施泰－劳尔酸碱：

i. 两性物质的定义：

ii. H2O既是酸，又是碱：

iii. HCO3-既是酸，又是碱：

c) 强酸和强碱：

i. 这里的“强”的含义是：

ii. ６大强酸：

iii. ６大强碱：

iv. 求酸强酸强碱的PH值：

1. 0.001 M的HCl溶液的PH＝

2. 0.001 M的KOH溶液的PH＝

d) 弱酸弱碱：
i. “弱”的含义是：

ii. 写出一种弱酸的电离方程：　　　　　　　　　　　　　Ka
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iii. 写出一种弱碱的电离方程：　　　　　　　　　　　　　Ka
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iv. 求弱酸弱碱的PH值：

已知HClO的的Ka＝1x10-7，则0.1 M的HClO溶液的PH＝

e) 共轭酸碱对：

i. 定义：

ii. 如H2O/OH-，这里H2O叫　　　　　　　　，OH-叫　　　　　　　　。

iii. H3O+/OH-是否为共轭酸碱对？　　　　　　　　　。

iv. 弱酸碱对的平衡常数：（以NH3和NH4+为例）

Kb(NH3)·Ka(NH4+)＝
Pka+Pkb＝

说明：强碱的共轭酸为　　　　　性；强酸的共轭碱为　　　　　　性；弱酸的共轭碱为　　　　　性；弱碱的共轭酸为　　　　　性。
4． 缓冲溶液：

a) 定义：

b) 缓冲溶液一般为弱的共轭酸碱对，举三例：

c) 缓冲溶液的PH值：
i. PH＝PKa+log([A-]/[HA])

ii. 已知Ka(HF)＝1x10-4，某溶液中[HF]＝0.1M　[F-]＝1M，该溶液的PH＝
5． 酸碱滴定：

a) 定义：

b) 标准溶液：

c) 滴定管：

d) 滴定曲线：

e) 等量点：

f) 终点：

g) 求算浓度：

h) 求PKa:：等于半等当点时的PH
i) 酸－碱指示剂：
知识小结：

· In any aqueous solution, the product of the H＋ and OH－ concentrations will equal 1×10-14 at 25 degrees Celsius.
· The PH and POH is given by: PH=-log[H＋]  POH=-log[OH－].
· PH+POH=14

· An Arrhenius acid is anything that products H＋ ; and an Arrhenius base is anything that products OH－.
· A Lewis acid accepts a pair of electrons in solution; and a lewis base donates a pair of electrons.
· A Bronsted-Lowry acid is a proton donor ,and a Bronsted-Lowry base is a proton acceptor.
· Strong acids and strong bases completely and irreversibly dissociate.
· To calculate the PH of a strong acid , simply calculate the molarity of the solution. Because every acid products 1 H＋,the molarity equals the H＋ concentration, and can be used to find PH.
· Weak acid and weak bases partially and reversibly dissociate.
· To calculate PH for weak acid ,use the equation: Ka=
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· After on H＋ has been removed from an acid molecule ,the molecule that remains is the conjugate base.
· For any conjugate acid and base pair, pka+pkb=14.
· A buffer is a solution of a weak acid/base conjugate pair that resists changes in PH when other or bases are added.
· The PH of a buffer is given by the Henderson Hasselbach equation: PH=Pka+log
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· In a titration , molarity(acid)×volume(acid)= molarity(base)×volume(base).
· The equivalence point in a titration of a strong acid or base is always at a PH of 7.
· The equivalence point is a titration is above 7 for a weak acid and below 7 for a weak base.
· In the titration of a weak acid or base ,the PH halfway to the equivalence point, or the half-equivalence point ,given the PKa or PKb.
Practise

Question type A

Question 1-4 refer to the following:

A. HBr(aq)
B. NH3(aq)

C. H2O(aq)

D. HF(aq)

E. H2CO3(aq)

1． A strip of of litmus paper will appear blue in it 

2． At 25℃, it has a PH＞7
3． Is essentially a nonelectrolyte
4． Its aqueous ionization goes virtually to completion
Question type B

	
	I
	
	II

	1
	If an acid is added to water with an original PH of 7,the concentration of hydroxide ions will increase
	BECAUSE
	the product of hydroxide ions and protons is equal is to 1.0×10-14 in all aqueous solution at 25 ℃


	
	I
	
	II

	2
	An aqueous solution of HI is considered to be Bronsted-Lowry base
	BECAUSE
	HI(aq) can accept an H＋ ion from another species


Question type C

1. HNO3(aq)+OH－(aq)
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H2O(l)+NO3-(aq)  In the reaction above ,which species is the conjuga te acid?
A. HNO3(aq)
B. OH－(aq) 
C. H2O(l)

D. NO3-(aq)

E. There is no conjugate acid in the above reaction

2. A titration experiment is conducted in which 15 milliliters of a 0.015 M Ba(OH)2 solution is added to 30 milliliters of an HCl solution of unknown concentration and titration is complete. what is the approximate concentration of the HCl solution?
A. 0.015 M

B. 0.03 M

C. 1.5 M

D. 2.5 M

E. 3.0 M

3. Which is true regarding an aqueous solution of H3PO4 at 25℃?
A. It has a very large acid ionization constant.
B. It has a bitter taste.

C. The concentration of [OH－]＞1.0×10-7 M

D. It is a weak electrolyte

E. It can be formed by the reaction of a metal oxide and water.
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