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 𝑄 𝑎 𝐾

 𝐾

 𝐾

 𝑄 𝐾
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𝐾 𝐾

 Δ𝐻sys + Δ𝐻surr = 0

Δ 𝑆sys + Δ ≥ 0









𝑸 𝑲
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𝑄 =
𝑎Cu+
2 𝑎Sn4+

𝑎Cu2+
2 𝑎Sn2+

=
Cu+ /𝑐⊖

2
Sn4+ /𝑐⊖

Cu2+ /𝑐⊖ 2 Sn2+ /𝑐⊖
=

Cu+ 2 Sn4+

Cu2+ 2 Sn2+
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𝑸

0. 0640 2(0.0320)

0.0360 2 0.0680
= 1.49

0.0433 2(0.0717)

0.0567 2 0.0283
= 1.48

0. 1078 2(0.1039)

0.0922 2 0.0961
= 1.48



 𝑄

 𝑄 𝐾







 𝑄 = 𝐾
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 𝑄 =
𝑎C
𝑐×𝑎D

𝑑×⋯

𝑎A
𝑎×𝑎B

𝑏×⋯

 𝐾 = 𝑄 =
𝑎C,eq
𝑐 ×𝑎D,eq

𝑑 ×⋯

𝑎A,eq
𝑎 ×𝑎B,eq

𝑏 ×⋯
𝐾 =

𝑎C
𝑐×𝑎D

𝑑×⋯

𝑎A
𝑎×𝑎B

𝑏×⋯



𝑄 𝐾



 𝐾 = 𝐾𝑝 × 1/𝑃⊖
Δ𝜈

 𝐾 = 𝐾𝑐 × 1/𝑐⊖
Δ𝜈
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 𝐾 𝐾 𝑛

𝑛 𝑛 𝑛

 Δ𝐺⊖ 𝐾⊖



𝐾



 𝐾

𝐾

 𝐾
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𝐾𝑝 =
𝑃C
𝑐 × 𝑃D

𝑑⋯

𝑃A
𝑎 × 𝑃B

𝑏⋯
=

C 𝑐 × D 𝑑⋯

A 𝑎 × B 𝑏⋯
× 𝑅𝑇 Δ𝜈gas = 𝐾𝑐 × 𝑅𝑇 Δ𝜈gas

 Δ𝜈gas

 𝑅 𝑅



𝐾𝑐
𝐾𝑝
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 𝐾

𝐾

 𝐾

 𝐾 𝐾

 𝐾 > 1010 𝐾 < 10−10

 𝑡𝑒
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 𝑄 𝐾

 𝐾 =

𝑄 =
𝐶𝑢+ 2 𝑆𝑛4+

𝐶𝑢2+ 2 𝑆𝑛2+
= 1.48

𝑄

 𝑄 < 𝐾 𝑄 > 𝐾



 𝑄 𝐾
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 𝑄 𝐾

𝑄



𝑄 𝐾
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 𝐾

 𝑲 𝑲
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𝐾𝑐
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𝐾𝑝



𝐾𝑝,298K
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𝐾𝑐



𝐾𝑐
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 𝐾𝑐



𝐾𝑐
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