chapter 8  Kinetics and equilibrium
知识归纳：

1． 动力学理论――碰撞理论：
a) 碰撞理论：化学反应是通过反应粒子的相互碰撞而发生的。

i. 有效碰撞的条件是：

ii. 活化态（过渡态）：

iii. 活化能：

b) 化学反应包含旧化学键的　　　　　　　和新化学键的　　　　　　，前者是一个　　　　　过程，而后者是一个　　　　　过程。

2． 影响反应速率的因素：用碰撞理论解释以下因素的影响
a) 浓度的影响：

i. 质量作用定律（N2+3H2 
[image: image1.emf] 2NH3 ）：

ii. 压强的影响可以看作是浓度的影响

b) 表面积影响：

c) 温度影响：
i. 一般来说，每升高１０℃，速率变为原来的　　　　倍。

d) 本质性质影响：

e) 催化剂的影响：

i. 催化剂在反应中不消耗；催化剂对正逆反应的影响相同，故不影响速率。

3． 化学平衡：

a) 可逆反应：

b) 平衡的定义：

c) 平衡的特点：

d) 平衡常数表达式（以N2+3H2 
[image: image2.emf] 2NH3 为例）

i. 说明：平衡常数只与　　　　　　　有关。

ii. 平衡常数越大，说明反应向正反应方向进行程度越　　　　。当K＞１时说明，有利于向　　　方向进行；当K＜１时，有利于向　　　方向进行。
iii. 固体和溶剂不写入平衡常数。

iv. CH3COO-(aq)+H2O(l) 
[image: image3.emf] CH3COOH(aq)+OH-(aq)的平衡常数为：

4． 勒夏特列原理：

a) 表述：

b) 升高温度，平衡向　　　　　　　　　　　　　　移动。

c) 增大压强，平衡向　　　　　　　　　　　　　　移动。

d) SO2(g)+O2 (g) 
[image: image4.emf] 2SO3 (g) DH＜０,则升温向　　　　　　　　　移动，加压向　　　　　　移动；加入SO3向　　　　　移动。

5． 相变平衡：

a) H2O (g) 
[image: image5.emf] H2O(l)，在一个密闭容器中，升高温度时，水的蒸气压　　　　。

6． 沉淀或溶解平衡：

a) 溶解平衡是指固体的　　　　　速率和离子的　　　　　速率相等时。

b) PbCl2(s) 
[image: image6.emf] Pb2+(aq)+2Cl-(aq)的Ksp
[image: image7.emf]
知识小结：

· Rate of reaction is how quickly reactants are converted into products

· Rate of reaction is affected by the concentration of reactants in solution, surface area of solid reactants ,temperature, type of reactants involved and the presence of a catalyst
· A catalysts lowers the activation energy ,or the amount of energy each reactant molecule needs to be converted to a product.
· Catalysts are never consumed during a reaction.
· Dynamic equilibrium refers to the fact that for a given system, reactants can be converted to products and products can be converted back to reactants. when the concentrations of the reactants and products are such that the rate of the  forward reaction equals the rate of the reverse reaction, the system is in equilibrium.

· The equilibrium constant for a given reaction defines the ratio of products to reactants. It is dependent on temperature .For the reaction :aA+Bb 
[image: image8.emf] cC+dD.It is given by:
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· Le Chatelier’s principle states that stressing a system at equilibrium causes the system to shift to relieve the stress.

· Adding more reactants , or removing products , shifts the equilibrium to the right.Adding products or removing reactants shifts to the left.

· Adding heat to an endothermic reaction shifts the equilibrium to the right. Adding heat go an exothermic reaction shifts the left.
· Adding pressure by reducing the volume of a gaseous reaction shifts the equilibrium to the side with fewer moles.

· Catalysts have no effect on equilibrium.

Practise

Question type A

Question 1-3refer to the following:

A. Ca2＋(aq)+CO32－ (aq)
[image: image10.wmf] 

CaCO3(s)

B. N2(g)+2O2(g)
[image: image11.wmf] 

2NO2(g) 

C. 4NH3(g)+5O2(g)
[image: image12.wmf] 

4NO(g)+6H2O(g)

D. H2(g)+I2(g)
[image: image13.wmf] 

2HI(g)

E. Na2O2(S)+H2O(l)
[image: image14.wmf] 

NaOH(aq)+H2O2(aq)
1. Reaction rate can be increased by increasing the surface area of reactants
2. Increasing system pressure by decreasing volume shift equilibrium to the right

3. Impossible to increasing rate of reverse reaction by increasing the concentration of reaction(s)

Question type B

	
	I
	
	II

	1
	For any chemical reaction in dynamic equilibrium ,increasing the concentration of one product will decrease the concentration of all reactants
	BECAUSE
	a dynamic equilibrium will shift in a direction that tends to relieve a stress imposed on it


	
	I
	
	II

	2
	When a reversible chemical reaction reaches equilibrium ,concentration of products and reactants are always equal
	BECAUSE
	on the right side of any equilibrium expression, the numerator and denominator are always equal


	
	I
	
	II

	3
	Increasing the concentration of a gaseous reactant typically increases the reaction rate
	BECAUSE
	the reaction rate is increased as the energy per molecular collision increases.


Question type C

1.(1)N2(g)+N2(g)
[image: image15.wmf] 

2NH3(g) ,Keq(472℃)=0.105  
 (2) H2(g)+I2(g)
[image: image16.wmf] 

2HI(g), Keq(448℃)=50

In comparing the two reactions above ,performed at the indicated temperatures ,which of the following is true?

A. Reaction 1 is favored in the forward direction, and reaction 2 is favored in the reverse direction.

B. Reaction 1 is favored in the reverse direction, and reaction 2 is favored in the forward direction.
C. Both reactions 1 and 2 are favored in the forward direction 
D. Both reactions 1 and 2 are favored in the reverse direction

E. Neither reaction favors neither the forward or reverse direction.

2.2SO3(g)
[image: image17.wmf] 

2SO2(g)+O2(g)

If the reaction given above is at equilibrium ,the result of a sudden increase in the concentration of O2 will result in

A. increased concentration of SO2 and decreased concentration of SO3 
B. increased concentration of SO2 and increased concentration of SO3
C. decreased concentration of SO2 and increased concentration of SO3
D. decreased concentration of SO2 and decreased concentration of SO3
E. no change in concentration of any product or reactant

3.All of the  following are true regarding the activated complex EXCEPT:
A. It represents the highest energy state achieved during the course of a reaction.
B. It is not consumed during the course of a reaction.

C. It is very unstable.

D. It is formed before reactant bonds are completely broken.

E. It is formed before product bonds are completely formed.
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