
Mezclas Químicas

M.Sc. Reiman Acuña Chacón



𝑟𝐸 L/min

𝑐𝐸 g/L

Tanque

𝑟𝑆 L/min

𝑥 𝑡 g

V 𝑡 L

𝑥(0) = 𝑥0
V(0) = 𝑉0

𝑐𝑆 g/ L



𝑟𝐸 L/min

𝑐𝐸 g/L

Tanque

𝑟𝑆 L/min

𝑥 𝑡 g

V 𝑡 L

𝑥(0) = 𝑥0
V(0) = 𝑉0

𝑐𝑆 g/ L𝑑𝑉

𝑑𝑡
= 𝑟𝐸– 𝑟𝑆



Observación: Método

de variables separables

𝑑𝑉

𝑑𝑡
= 𝑟𝐸– 𝑟𝑆 න

𝑑𝑉

𝑑𝑡
𝑑𝑡 = න𝑟𝐸 − 𝑟𝑆𝑑𝑡



Observación: Método

de variables separables

𝑑𝑉

𝑑𝑡
= 𝑟𝐸– 𝑟𝑆 න

𝑑𝑉

𝑑𝑡
𝑑𝑡 = න𝑟𝐸 − 𝑟𝑆𝑑𝑡

𝑉 = (𝑟𝐸−𝑟𝑆)t + C



Luego

V(0) = 𝑉0

𝑑𝑉

𝑑𝑡
= 𝑟𝐸– 𝑟𝑆 න

𝑑𝑉

𝑑𝑡
𝑑𝑡 = න𝑟𝐸 − 𝑟𝑆𝑑𝑡

𝑉 = (𝑟𝐸−𝑟𝑆)t + C

𝑉(0) = (𝑟𝐸−𝑟𝑆) ⋅ 0 + 𝐶 = 𝑉0



Luego

V(0) = 𝑉0

𝑑𝑉

𝑑𝑡
= 𝑟𝐸– 𝑟𝑆 න

𝑑𝑉

𝑑𝑡
𝑑𝑡 = න𝑟𝐸 − 𝑟𝑆𝑑𝑡

𝑉 = (𝑟𝐸−𝑟𝑆)t + C

𝑉(0) = (𝑟𝐸−𝑟𝑆) ⋅ 0 + 𝐶 = 𝑉0

𝐶 = 𝑉0



Por lo tanto

V(0) = 𝑉0

𝑑𝑉

𝑑𝑡
= 𝑟𝐸– 𝑟𝑆 න

𝑑𝑉

𝑑𝑡
𝑑𝑡 = න𝑟𝐸 − 𝑟𝑆𝑑𝑡

𝑉 = (𝑟𝐸−𝑟𝑆)t + C

𝑉 = (𝑟𝐸−𝑟𝑆)t + 𝑉0



𝑟𝐸 L/min

𝑐𝐸 g/L

Tanque

𝑟𝑆 L/min

𝑥 𝑡 g

V 𝑡 L

𝑥(0) = 𝑥0
V(0) = 𝑉0

𝑐𝑆 g/ L
𝑉 = (𝑟𝐸−𝑟𝑆)t + 𝑉0



Observación:

Concentración=

cantidad/Volumen

𝑐𝑆 g/ L
𝑐𝑠 =

𝑥 𝑡

𝑉(𝑡)



Observación:

Concentración=

cantidad/Volumen

𝑐𝑠 =
𝑥 𝑡

𝑉(𝑡)𝑉 = (𝑟𝐸−𝑟𝑆)t + 𝑉0

𝑐𝑠 =
𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0



𝑟𝐸 L/min

𝑐𝐸 g/L
Tanque

𝑟𝑆 L/min

𝑥(0) = 𝑥0 V(0) = 𝑉0

𝑐𝑆 g/ L

𝑐𝑠 =
𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0
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𝑟𝐸 L/min

𝑐𝐸 g/L
Tanque

𝑟𝑆 L/min

𝑥(0) = 𝑥0 V(0) = 𝑉0

𝑐𝑆 g/ L

𝑐𝑠 =
𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0

𝑑𝑥

𝑑𝑡
= 𝐸 −𝑆

Principio de las Mezclas



Observación:

𝐸=cantidad de sustancia que entra por minuto
= 𝑟𝐸 ⋅ 𝑐𝐸 g/min

𝑆=cantidad de sustancia que sa le

𝑑𝑥

𝑑𝑡
= 𝐸 − 𝑆

𝑟𝐸 L/min 𝑐𝐸 g/L

𝑟𝑆 L/min 𝑐𝑆 g/ L



Observación:

𝐸=cantidad de sustancia que entra por minuto
= 𝑟𝐸 ⋅ 𝑐𝐸 g/min

𝑆=cantidad de sustancia que sa le

𝑑𝑥

𝑑𝑡
= 𝐸 − 𝑆

𝑟𝐸 L/min 𝑐𝐸 g/L

𝑟𝑆 L/min 𝑐𝑆 g/ L

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅ 𝑐𝑆



Observación:

𝑑𝑥

𝑑𝑡
= 𝐸 − 𝑆

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅ 𝑐𝑆

𝑐𝑠 =
𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0



Observación:

𝑑𝑥

𝑑𝑡
= 𝐸 − 𝑆

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅ 𝑐𝑆

𝑐𝑠 =
𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅

𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0



Observación:

𝑑𝑥

𝑑𝑡
= 𝐸 − 𝑆

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅ 𝑐𝑆

𝑑𝑥

𝑑𝑡
= 𝑥′

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅

𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0

𝑥′ = 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅
𝑥

(𝑟𝐸−𝑟𝑆)t + 𝑉0
𝑥(𝑡) = 𝑥



Observación:

𝑑𝑥

𝑑𝑡
= 𝐸 − 𝑆

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅ 𝑐𝑆

𝑑𝑥

𝑑𝑡
= 𝑥′

𝑑𝑥

𝑑𝑡
= 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅

𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0

𝑥′ = 𝑟𝐸 ⋅ 𝑐𝐸 − 𝑟𝑆 ⋅
𝑥

(𝑟𝐸−𝑟𝑆)t + 𝑉0
𝑥(𝑡) = 𝑥

𝑥′ + 𝑟𝑆 ⋅
𝑥

(𝑟𝐸−𝑟𝑆)t + 𝑉0
= 𝑟𝐸 ⋅ 𝑐𝐸



𝑟𝐸 L/min

𝑐𝐸 g/L
Tanque

𝑟𝑆 L/min

𝑥(0) = 𝑥0 V(0) = 𝑉0

𝑐𝑆 g/ L

𝑐𝑠 =
𝑥 𝑡

(𝑟𝐸−𝑟𝑆)t + 𝑉0

𝑥′ + 𝑟𝑆 ⋅
𝑥

(𝑟𝐸−𝑟𝑆)t + 𝑉0
= 𝑟𝐸 ⋅ 𝑐𝐸
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