chapter 6  Phases: gases, liquids ,and solids
知识归纳
第一部分：
1． 气体

a) 理想气体的特征：

b) 哪些气体更接近理想气体：

c) 压强与温度的关系：
d) 压强与体积的关系：

2． 理想气体方程

a) 表达式：

b) 应用：

3． 分压定律

a) 内容：

b) ２mol O2 与3 mol H2 共存于同一容器中，总压强为20 atm 则O2 的分压为　　　　　　atm.
4． 体积

a) 标况是指：

b) 标况下，１mol任何气体的体积都为：
第二部分：
1． 分子间作用力

a) 取向力：

b) 色散力：

c) 氢键：

d) 氢键是一种特殊的分子间作用力，但比分子间作用力强，又比化学键弱。

2． 固体、液体和气体

a) 分子间作用力的大小决定了物质存在的状态。
b) 同温下，固体的分子间作用力最　　　　　　，气体最　　　　　。

c) 固体变液体的过程是　　　　　能量的过程（吸收/放出）。

3． 网状固体

a) 网状固体，又叫巨分子。实际上，它不存在单个的分子，所有粒子之间以化学键相连。

b) 举例说明：

4． 晶体的性质

a) 离子晶体：

b) 共价网状固体：

c) 分子晶体：

d) 金属晶体：

5． 水合物

a) 定义并举例：

b) CuSO4·5H2O中的结晶水的百分含量为　　　　　　　　　　　。

6． 相变和相变过程图
a) 沸点

b) 熔化和凝固：

c) 蒸发和液化：

d) 升华和凝华（deposite）：

e) 画出－２０℃的水加热变为１２０℃水蒸气的相变过程：

f) 已知：Heat of fussion

[image: image1.emf]80 cal/g,heat of vaporization 540cal cal/g,则２０g ０℃的冰变成１００的水蒸气所吸收的能量为　　　　　　cal.
7． 相图(画出水的相图并说明凝固点和沸点)
8． 蒸气压及影响因素

a) 定义：

b) 温度越高，蒸气压越　　　　　　　；挥发性越强，蒸气压越　　　　　　。

知识小结：
· The ideal gas law is PV=nRT. The assumptions underlying this equation are that gas molecules do not experience any intermolecualar forces ,so they do not attact or repel one another , and that gas molecules occupy volume.
· The ratio of the moles of a particular gas in a sample to total moles in the sample equals the ratio of the partial pressure of that gas to the ratio pressure of the vessel:

moles A/total moles 
[image: image3.wmf]      

partial pressure A/total pressure
· Standard temperature pressure ( STP) is 0 grees Celsius or 273 K, and 1 atm or 760 mm Hg. One mole of an ideal gas at STP occupies 22.4 liters.
· The strength of the intermolecular forces and atomic weight determine melting point and boiling point. The intermolecular forces ,from strongest to weakest ,are : ionic and network covalent ,metallic ,hydrogen bonding ,dipole-dipole ,and dispersion.

· Phase changes ( melting , freezing , vaporization, condensation, sublimations, and deposition ) represent a change in the potential energy of the bonds between molecules in a sample. As heat is added to a sample ,either the kinetic energy of the molecules increases ,or the potential energy of the bonds increase ( phase change ) ,but never both.
· Heat of fusion and heat of vaporization are the amount of energy needed to melt or vaporization, respectively , 1 gram of that substance.

· The phase a substance is in depends on both temperature and pressure ,and the relationship between three ( temperature ,pressure ,and phase ).Generally ,increasing pressure ,moves a substance toward the solid phase. H2O is an exception because ice is less dense than water.

· Vapor pressure is the partial pressure of vapor molecules that have escaped from a liquid sample, above the surface of that sample. Vapor pressure , externally , on temperature alone.It also depends on the intermolecular forces and molecular weight of the substance.
· Gase have more potential energy and entropy than liquids ,which have more still than solids.

Prastise1
Question 1-3 refer to the following .
A. Ideal gas constant

B. Celsius temperature

C. Kelvin temperature 

D. Partical pressure

E. Volume

1. Is inversely proportional to moles of gas ,when other variable are held constant.

2. Sum for each gas in a mixture yields total for that mixture.

3. Is a measure of average kinetic energy of gas molecules in a closed container used in the ideal gas equation.

4. If a ideal gas is located in a closed container and temperature is increased, the average speed of the molecules will always increase as well. BECAUSE for an ideal gas ,temperature and moles of gas are inversely proportional.
5. For an ideal gas ,pressure and volume have no relationship. BECAUSE according to the ideal gas law ,temperature and volume are directly proportional when other variables are held constant.

6. Four grams of helium are in a sealed ,2-L container .if helium were a true ideal  gas ,how would its behavior differ from its actual behavior?

A. Its molecules would attract each other.

B. Its molecules would repel one another.

C. Its molecules would be in continuous motion.

D. Its would exert more pressure on the container walls.

E. It would exert less pressure on the container walls.
7. A closed mixture of helium ,hydrogen, and carbon dioxide gases are at a pressure of 1200 torr in a 4-L container .There are a total of 24 moles of gas molecules in the container . If the helium concentration is 2.0 moles/L, the carbon dioxide concentration is 1.5 moles/L, which of the following expresses the approximate partial pressure of the carbon dioxide in torr?

A. (1/24)x1000 torr

B. (2/24)x1000 torr

C. (3/24)x1000 torr

D. (10/24)x1000 torr

E. (14/24)x1000 torr

Prastise2
Question type A

Question 1-4 refer to the following
A. N2O4(g)+heat
[image: image4.emf]2NO2 
B. I2(s)
[image: image5.emf]I2(g)

C. CHCl3(l)
[image: image6.emf]CHCl3(g)

D. Br2(s)
[image: image7.emf]Br2(l)

E. O2(g)
[image: image8.emf]O2(l)

1. At constant pressure, requires a decrease in heat to occur
2. Is an example of sublimation

3. Produces a decrease in system entropy
4. Enthalpy change for the process can equal heat of fusion for the process

Question type B

	
	I
	
	II

	1
	A network solid has a high melting point
	BECAUSE
	hydrogen bonds are more difficult to break than convalent bonds


	
	I
	
	II

	2
	A pot of water will boil above 100℃ at high elevations
	BECAUSE
	the average kinetic energy of molecules must increase as the pressure on them increases


Question type C

1.A 10-gram sample of which substance is held together by hydrogen bonding
A. H2

B. NH3
C. C3H8

D. CaH2

E. HBr

2.A substance possessing in characteristically low pressure can be expected to have
A. extremely weak intermolecular force
B. a relatively small heat of vaporization
C. a relatively high boiling point

D. a relatively high rate of evaporation 

E. a significantly high percentage of molecules that have high kinetic energy
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