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 状态方程
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

 𝑃 =
𝐹

𝐴
=

𝑊

𝐴
=

𝑔𝑉𝑑

𝐴
= 𝑔ℎ𝑑

 𝑔
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

 对于恒定温度下固定量的气体，气体体积与气体

压力成反比


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

𝑃𝑖𝑉𝑖 = 𝑎 𝑃𝑓𝑉𝑓 = 𝑎

 𝑃𝑖𝑉𝑖 = 𝑃𝑓𝑉𝑓



 恒定压力下固定量气体的体积与开尔文温度（绝

对温度）成正比
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
𝑉𝑖

𝑇𝑖
= 𝑏

𝑉𝑓

𝑇𝑓
= 𝑏

𝑉𝑖

𝑇𝑖
=

𝑉𝑓

𝑇𝑓
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



 在固

定的温度和压力下，气体的体积与气

体的量成正比
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

1.波义耳定律描述压力的影响 V ∝ 1/P

2.查尔斯定律描述温度的影响 V ∝ T

3.阿伏伽德罗定律描述气体量的影响 V ∝ n



𝑉 = 𝑅
𝑛𝑇

𝑃
𝑃𝑉 = 𝑛𝑅𝑇
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


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 𝑃𝑖𝑉𝑖 = 𝑛𝑖𝑅𝑇𝑖 𝑃𝑓𝑉𝑓 = 𝑛𝑓𝑅𝑇𝑓


𝑃𝑖𝑉𝑖

𝑛𝑖𝑇𝑖
=

𝑃𝑓𝑉𝑓

𝑛𝑓𝑇𝑓


𝑃𝑖𝑉𝑖

𝑇𝑖
=

𝑃𝑓𝑉𝑓

𝑇𝑓
组合气体定律

 盖·吕萨克定律

阿蒙顿定律
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 𝑀 =
𝑚

𝑛
𝑀 =

𝑚𝑅𝑇

𝑃𝑉
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 𝑑 =
𝑚

𝑉
=

𝑛𝑀

𝑉
=

𝑛

𝑉
𝑀 𝑑 =

𝑀𝑃

𝑅𝑇
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





𝑃𝑡𝑜𝑡 = 𝑃𝐴 + 𝑃𝐵 +⋯ ;𝑉𝑡𝑜𝑡 = 𝑉𝐴 + 𝑉𝐵 +⋯ ;
𝑛𝐴
𝑛𝑡𝑜𝑡

=
𝑃𝐴
𝑃𝑡𝑜𝑡

=
𝑉𝐴
𝑉𝑡𝑜𝑡

= 𝑥𝐴
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

𝑢 𝐹

𝑢 𝑢 + 1





𝑀

𝑇
19

𝐹(𝑢) = 4𝜋
𝑀

2𝜋𝑅𝑇

3
2

𝑢2𝑒−
𝑀𝑢2

2𝑅𝑇





𝐹(𝑢) = 4𝜋
𝑀

2𝜋𝑅𝑇

3
2

𝑢2𝑒−
𝑀𝑢2

2𝑅𝑇
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 𝑢av 𝑢m 𝑢rms

𝑢av =
8𝑅𝑇

𝜋𝑀
𝑢m =

2𝑅𝑇

𝑀
𝑢rms =

3𝑅𝑇

𝑀
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𝐹(𝑢) = 4𝜋
𝑀

2𝜋𝑅𝑇

3
2

𝑢2𝑒−
𝑀𝑢2

2𝑅𝑇
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 𝐸𝑘 =
1

2
𝑚𝑢2 =

1

2

𝑀

𝑁A
𝑢rms

2 =
3

2

𝑅𝑇

𝑁A

 𝑇 𝐸𝑘 𝑇 ∝ 𝐸𝑘

 绝对零度是分子停止平移运动的温度



 𝑢𝑥
𝑝 2𝑚𝑢𝑥



碰撞频率
𝑢𝑥

2𝐿

 𝐹 = 𝑝𝑓

 𝑃 =
𝑚𝑢𝑥

2

𝐴𝐿
=

𝑚𝑢𝑥
2

𝑉
23



 𝑃 =
𝑚𝑢𝑥

2

𝐴𝐿
=

𝑚𝑢𝑥
2

𝑉

 𝑁 𝑃 =
𝑚𝑢𝑥

2

𝑉
=

𝑁𝑚𝑢𝑥
2

𝑉

 𝑥 𝑢𝑥
2 = 𝑢𝑦

2 = 𝑢𝑧
2 =

1

3
𝑢2 𝑢2

 𝑃 =
1

3

𝑁𝑚𝑢2

𝑉
𝑃𝑉 =

1

3
𝑛𝑀𝑢2 = 𝑛𝑅𝑇

 𝑢2 =
3𝑅𝑇

𝑀
𝑢rms =

3𝑅𝑇

𝑀
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



 气体的泻流速率与其摩尔质量的

平方根成反比



 𝑀𝐴 𝑀𝐵

𝑀𝐵

𝑀𝐴

 = 𝐶𝐴𝑢𝑎𝑣
𝑛

𝑉
= 𝐶𝐴

𝑃

𝑅𝑇

8𝑅𝑇

𝜋

1

𝑀
∝

1

𝑀
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 压缩系数
𝑃𝑉

𝑛𝑅𝑇







体积



吸引
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 实际气体方程

𝑃 +
𝑛2𝑎

𝑉2
𝑉 − 𝑛𝑏 = 𝑛𝑅𝑇 𝑃 +

𝑎

𝑉𝑚
2 𝑉𝑚 − 𝑏 = 𝑅𝑇

 压力因子 体积因子= 𝑛𝑅𝑇

 𝑃 +
𝑎

𝑉𝑚
2 𝑃 𝑉𝑚 − 𝑏 𝑉𝑚

 𝑃 =
𝑅𝑇

𝑉𝑚−𝑏
−

𝑎

𝑉𝑚
2 𝑉𝑚 𝑃 ≈

𝑅𝑇

𝑉𝑚

 𝑉𝑚 − 𝑏


𝑎

𝑉𝑚
2
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

𝑎 𝑏


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