chapter 3  chemical reactions and stoichiometry
第一部分知识整理：

1． 分子：

a) 定义：

b) H2O的意义是：

2． 单原子分子和双原子分子：

a) 双原子分子有：

b) 单原子分子有：

3． 式量／实验式／百分含量：
a) 求H3PO4的式量：

b) 实验式的定义：

c) H2O2 的实验式为：

d) Fe2O3中Fe的百分含量：

4． 摩尔：

a) 1mol=:

b) １mol物质含有的粒子数叫：

c) ４mol H2O中含有的H原子个数为：

d) H2O的摩尔质量是：
e) ３mol H2O的质量为：
5． 最简式的求法：

已知：某碳氢化合物，其中H占14.3%则其最简式为　　　　　　　，若式量为５６则其分子式为：　　　　　　　　　　　。
第二部分知识整理：

1． 化学反应：
a) 表示：

b) 过程：

c) 化学反应的配平：

2． 化学计量学：

a) 思路：

b) 如果３４g　NH3与32 g O2 完全反应生成NO的质量为多少克？

3． 化学热力学：

a) 能量越低稳定性越　　　　　，能量越高稳定性越　　　　　　。

b) 熵：符号为：
i. （定义）
ii. 熵变的判断方法：

iii. 熵值越　　　　　　，越稳定。

c) 焓：符号为：
i. 化学键越　　　　　，物质的焓越　　　　　　　，越稳定。

ii. 放热反应的delta H      0;吸热反应的delta H      0。

d) 生成热：符号为：
i. 定义：

ii. 所有单质的生成热都为　　　　　　　　。

iii. 化合物的生成热越负说明该物质越　　　　　　　　　　　。（稳定/不稳定）

iv. 如果由生成热求反应热：　　　　　　　　　　　　　　　　　　　。

e) 吉布斯自由能与自发性：
i. Detla G=

ii. 正反应自发时，Detla G　　　　　０；正反应不自发时，Detla G　　　　　０。

知识小结：

· a molecule is a unit consisting of two or more atoms.

· the elements that exist as diatomic molecules are:O2 I2 H2 N2 Cl2 F2 Br2 .

· the formula weight of a molecules is the sum of the weights of the atoms making up that molecules.

· empirical formula is the ratio of numbers of atoms of different elements within a molecules.

· Percent composition of an element in a molecule is the mass of all the atoms of that element within the molecules ,divided by the formula weight ,times 100.
· A mole is 6.02×1023 molecules .1 mole of atomic mass units is 1 gram, so the atomic weight of molecules equals the mass of 1 mole that molecules in grams.
· To convert mass composition to empirical formula, first calculate the number of moles of each element in a 100 gram sample dividing the percent composition of each element by that element’s atomic weight. The whole number ratio of moles of each element gives the empirical formula.
· To balance chemical equations on the SAT chemical subject test , plug in each answer choice as the coefficient of the molecule being asked about. If the equation can be balanced so that the numbers of each type of atom are the same on the right and left ,and that the resulting coefficients don’t have any common factor, then you’ve found the right answer.
· To answer stoichiometry questions ,first convert all masses to moles. Next , compare the ratio of moles of reactants to the ratio of coefficients of reactions in the balanced equation, and determine the limiting reagent. Then consider the ratio the ratio of the limiting reagent to products and determine how many moles of the desired product will be produced. Finally , convert that number of moles back to mass.
· Entropy , S ,is a measure of the randomness of the system. The higher the entropy and lower the entropy , the more stable the systerm.

· The energy given off or absorbed by a reaction is the enthalpy change , △H.

· Enthalpy change is the difference in potential energy between the bonds in the reactants and the bonds in the products.

· A reaction with a negative enthalpy is exothermic or produces heat , while a reaction with with a positive enthalpy is endothermic , or absorbs heat .
· Heat of formation is the energy released or absorbed when a molecules is created from ist constituent elements.

· The enthalpy change for a reaction is the heat of formation of the products minus the heat of formation of the reactants.

· Gibbs free energy is given by:△G=△H-T△S.

· If Gibbs free energy is positive , the reaction is non-spontaneous; if the gibbs free energy if negative , the reaction is sponataneous.
Practise1

Question 1-4 refer to the following 
A. N2O 

B. C6H12O6

C. SO3

D. NO

E. N2O5

1. Is a diatomic molecule

2. Has a formula weight of approximately 108 amu

3. Has an empirical of formula that is different from its molecular formula.
4. Composition is approximately 60% oxygen by mass

101. chlorine is an element  BECAUSE chlorine exists as unbounded atoms at room temperature and atmospheric pressure.

102. one mole of HBr has greater mass than one mole of NO2  BECAUSE the mass of a molecule of HBr is greater than the mass of a molecule of NO2 .

5. The formula for calcium nitrate is Ca(NO3)2. What is its approximate formula weight?

A. 64 amu

B. 164 amu

C. 240 amu

D. 310 amu

E. 380 amu

6. An unknown substance is found to have a composition of 9% magnesium and 91% iodine by weight . The empirical formula for the substance is :

A. MgI

B. Mg2I2

C. Mg2I

D. MgI2
E. Mg3I2

Practise2
Question Type A

Question1-3 refer to the following

A. Gibbs free energy

B. Heat of formation

C. Enthalpy change

D. Entropy

E. Kinetic energy

1. value that determines whether reaction is spontaneous

2. Quantity that determines whether reaction is exothermic or endothermic
3. Indicates the degree of discover of a system 

Question Type B 
	
	I
	
	II

	1
	If a reaction is exothermic it always proceeds spontaneously
	BECAUSE
	the universe favors a negative enthalpy change 


	
	I
	
	II

	2
	Ice  melting is endothermic process
	BECAUSE
	heat must be absorbed by ice if it to melt


Question Type C

1． …C2H4(g)+…O2(g)
[image: image1.emf] …CO2(g)+ …H2O(g)
If the equation for the reaction above is balanced using the smallest possible whole-number coefficients, then the coefficients for oxygen gas is 

A. 1
B. 2

C. 3

D. 4

E. 5

2.2Na(s)+Cl2(g)
[image: image2.emf]2NaCl(s)+822KJ   
How much heat is released by the above reaction if 0.5 mole of sodium reacts completely with chlorine?

A. 205

B. 411

C. 822

D. 1644

E. 3288
3.2Al(s)+Fe2O3(s)
[image: image3.emf]Al2O3(s)+2Fe(s)

If 80 grams of Al and 80 grams of Fe2O3 are combined ,what is the maximum number of moles of Fe that can be produced?

A. 0.1

B. 1

C. 2

D. 3

E. 4
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