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Cinética Química – Lei da Velocidade 

𝑣 = 𝑘 [𝑅𝑒𝑎𝑔𝑒𝑛𝑡𝑒 𝑠 ]𝑥 

𝑣 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑𝑒 𝑖𝑛𝑠𝑡𝑎𝑛𝑡â𝑛𝑒𝑎 𝑑𝑎 𝑟𝑒𝑎çã𝑜 

𝑘 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑒 𝑑𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑𝑒 

𝑅𝑒𝑎𝑔𝑒𝑛𝑡𝑒 𝑠 = 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎çã𝑜 𝑒𝑚 𝑞𝑢𝑎𝑛𝑡𝑖𝑑𝑎𝑑𝑒 𝑑𝑒  
𝑚𝑎𝑡é𝑟𝑖𝑎 𝑑𝑜 𝑠 𝑟𝑒𝑎𝑔𝑒𝑛𝑡𝑒(𝑠) 

𝑥 = 𝑜𝑟𝑑𝑒𝑚 𝑑𝑎 𝑟𝑒𝑎çã𝑜 



•

𝑁2(𝑔) + 3𝐻2(𝑔) → 2𝑁𝐻3(𝑔) 𝑣 = 𝑘. 𝑁2 . [𝐻2]3 

𝐸𝑡𝑎𝑝𝑎 1: 𝑁𝑂2(𝑔) + 𝑂3(𝑔) → 𝑁𝑂3(𝑔) +  𝑂2(𝑔)   (𝑙𝑒𝑛𝑡𝑎) 

𝐸𝑡𝑎𝑝𝑎 2: 𝑁𝑂3(𝑔) + 𝑁𝑂2(𝑔) → 𝑁2𝑂5(𝑔)   𝑟á𝑝𝑖𝑑𝑎  

 
𝑅𝑒𝑎çã𝑜: 2𝑁𝑂2(𝑔) + 𝑂3(𝑔) → 𝑁2𝑂5(𝑔) +  𝑂2(𝑔)    

𝑣 = 𝑘. 𝑁𝑂2  . [𝑂3] 



Equilíbrio Químico 
•

𝑣1

𝑣2



𝑲𝒄 ⇄ 

𝐾𝑐 =
[𝑃𝑟𝑜𝑑𝑢𝑡𝑜 𝑠 ]𝑦

𝑅𝑒𝑎𝑔𝑒𝑛𝑡𝑒 𝑠 𝑥



• 𝑲𝒄 𝑲𝒑

𝐾𝑝 = 𝐾𝑐(𝑅 ∙ 𝑇)∆𝑛

mmHg ∙ 𝐿 ∙ 𝑚𝑜𝑙−1  ∙   𝐾−1

atm ∙ 𝐿 ∙ 𝑚𝑜𝑙−1  ∙   𝐾−1

∆

Cálculo da constante de equilíbrio 



• 𝜶

•

𝛼 =  
𝑞𝑢𝑎𝑛𝑡𝑖𝑑𝑎𝑑𝑒 𝑑𝑒 𝑚𝑎𝑡é𝑟𝑖𝑎 𝑞𝑢𝑒 𝑟𝑒𝑎𝑔𝑖𝑢

𝑞𝑢𝑎𝑛𝑡𝑖𝑑𝑎𝑑𝑒 𝑑𝑒 𝑚𝑎𝑡é𝑟𝑖𝑎 𝑖𝑛𝑖𝑐𝑖𝑎𝑙

Deslocamento de equilíbrio 





Equilíbrio Iônico 

𝑝𝐻 = − log 𝐻+

𝑝𝑂𝐻 = − log[𝑂𝐻−]

𝐻+ = 1 ∙  10−𝑥

𝑂𝐻− = 1 ∙  10−𝑦



•

•

𝐻2𝑂(𝑙) + 𝐻2𝑂(𝑙) ⇌ 𝐻3𝑂  (𝑎𝑞)
+ +  𝑂𝐻   (𝑎𝑞)

−

𝐻2𝑂(𝑙) ⇌ 𝐻  (𝑎𝑞)
+ +  𝑂𝐻   (𝑎𝑞)

−

𝐾𝑤 =  𝐻+ ∙ [𝑂𝐻−] 1 ∙  10−14

𝑝𝐻 + 𝑝𝑂𝐻 = 14

[𝐻+] > [𝑂𝐻−]
[𝐻+] > 1 ∙  10−7 𝑚𝑜𝑙/𝐿

∴ 𝑝𝐻 < 7
[𝑂𝐻−] < 1 ∙  10−7 𝑚𝑜𝑙/𝐿

∴ 𝑝𝑂𝐻 > 7

[𝐻+] =  [𝑂𝐻−]
[𝐻+] = 1 ∙  10−7 𝑚𝑜𝑙/𝐿

∴ 𝑝𝐻 = 7
[𝑂𝐻−] = 1 ∙  10−7 𝑚𝑜𝑙/𝐿

∴ 𝑝𝑂𝐻 = 7

[𝐻+] > [𝑂𝐻−]
[𝐻+] < 1 ∙  10−7 𝑚𝑜𝑙/𝐿

∴ 𝑝𝐻 > 7
[𝑂𝐻−] > 1 ∙  10−7 𝑚𝑜𝑙/𝐿

∴ 𝑝𝑂𝐻 < 7



•

•

•

𝐻𝑥𝐴(𝑎𝑞) +  𝑥𝐻2𝑂(𝑙)  ⇌  𝑥𝐻  (𝑎𝑞)
+ +  𝐴   (𝑎𝑞)

𝑥−

𝐾𝑎 =
[𝐻+]𝑥 ∙ [𝐴𝑥−]

 𝐻𝑥𝐴
↑ 𝐾𝑎  ↑ 𝑓𝑜𝑟ç𝑎 = ↑ [𝐻+]

𝐾𝑏 =
[𝐶𝑥+] ∙ [𝑂𝐻−]𝑥

 𝐶(𝑂𝐻)𝑥

𝐶(𝑂𝐻)𝑥(𝑠) +  𝑥 𝐻2𝑂(𝑙)  ⇌  𝐶  (𝑎𝑞)
𝑥+ + 𝑥 𝑂𝐻   (𝑎𝑞)

−  

↑ 𝐾𝑏  ↑ 𝑓𝑜𝑟ç𝑎 = ↑ [𝑂𝐻−]

𝐾𝑖 =  
𝛼2 ∙ [   ]

(1 − 𝛼)
𝐾𝑖 =  α2  ∙ [   ] α
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