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QUÍMICA ANALÍTICA III. SEM. 2020-1     26.09.19 
EXAMEN: ACIDEZ CONDICIONAL. 
DR. ALEJANDRO BAEZA 
 
Trazar sendos DLTE para los sistemas indicados para la siguiente entidad química HB0,  
MM = 130: 

𝑲𝑯𝑩
𝑯 = 	𝟏𝟎𝟒;𝑲𝑯𝟐𝑩+

𝟐𝑯 = 	𝟏𝟎𝟏𝟒	 
 
1.0 DLTES iónica: pKs  H2BClO4	↓  = 10; (n0/V0) = 0.1 mol/L, pClO4 = 0. 
 
2.0 DLTES molecular: Smax =  0.13 mg/L; (n0/V0) = 0.1 mol/L. 
 
3.0 DLTED: log KD = 2.0,  (pVo/Va) = 0. (n0/V0) = 0.01 mol/L 
 
4.0 DLTEII: R-H, CI =  5 mmol/g;𝑲𝑰 = 	𝑲𝑯

𝑯𝟐𝑩.= 20; p(m/V) = 0; (n0/V0) = 0.01 mol/L. 
 
 
 
 
       RESOLUCION BREVE (Borrador 1) 
1,0 DLTESI: diagrama logarítmico de transisión de estado de solubilidad iónica. 
 
 
         (d) 
          
 
 
 
 
 
 
 
 
 

(a)           (e) 
 
 
              (b)          (C)      (f) 
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 En medio heterogéneo  a pClO4 = 0: 
 

(a) 							𝐻0𝐵𝐶𝑙𝑂5 ↓		⇌ 	𝐻0𝐵+ +	𝐶𝑙𝑂58 
 
  𝐾𝑠 = 	 [𝐻0𝐵+] =1

?@A
B
C = 	108EF 

  𝒍𝒐𝒈[𝑯𝟐𝑩+] = 	−𝟏𝟎	 
   

(b)  𝐻0𝐵𝐶𝑙𝑂5 ↓		⇌ 	𝐻0𝐵+ +	𝐶𝑙𝑂58						𝐾𝑠 = 	108EF			 
  𝐻0𝐵+ 		⇌ 			 𝐵8 +	2𝐻+																																𝐾0L	

LMN = 	108E5			 
 
  𝐻0𝐵𝐶𝑙𝑂5 ↓		⇌ 		𝐵8 +	2𝐻+ 	+	𝐶𝑙𝑂58								𝐾OPQA = 10805       
 
  𝐾PQA = 10805 = 	 [𝐵][𝐻+]0 =1?@A

B
C                  

  𝒍𝒐𝒈[𝑩8] = 𝟏𝟐 − 𝟐𝒑𝑯 
   

(c) 𝐻0𝐵𝐶𝑙𝑂5 ↓		⇌ 	𝐻0𝐵+ +	𝐶𝑙𝑂58						𝐾𝑠 = 	108EF			 
 𝐻0𝐵+ ⇌ 𝐻𝐵 +	𝐻+																																				𝐾LN	L = 	108EF			 

 
  𝐻0𝐵𝐶𝑙𝑂5 ↓		⇌ 	𝐵𝐻 +	𝐻+ +	𝐶𝑙𝑂58								𝐾OPQA = 1080F 

  𝐾PQA = 1080F = 	 [𝐻𝐵][𝐻+] =1?@A
B
C                  

  𝒍𝒐𝒈[𝑯𝑩] = 𝟐𝟎 − 𝒑𝑯 
 
 En medio homogéneo: 
 
 (d)							𝒍𝒐𝒈[𝑩8] = 𝒍𝒐𝒈𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] ≈ 𝒍𝒐𝒈	𝑪𝒐 

					𝒍𝒐𝒈[𝑩8] ≈ 𝒍𝒐𝒈	𝑪𝒐 
 
 (e) 𝒍𝒐𝒈[𝑯𝑩] = 𝒍𝒐𝒈	𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] + 𝒍𝒐𝒈(𝟏𝟎𝟒8𝒑𝑯) 
  𝒍𝒐𝒈[𝑯𝑩] ≈ 𝒍𝒐𝒈𝑪𝒐 + 𝟒 − 𝒑𝑯 
 
 (f) 𝒍𝒐𝒈[𝑯𝟐𝑩+] = 𝒍𝒐𝒈	𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] + 𝒍𝒐𝒈(𝟏𝟎𝟏𝟒8𝟐𝒑𝑯) 
  𝒍𝒐𝒈[𝑯𝟐𝑩+] ≈ 𝒍𝒐𝒈𝑪𝒐 + 𝟏𝟒 − 𝟐𝒑𝑯 
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2,0 DLTESM: Diagrama logarítmico de transición de estado molecular. 
 
 
      (d)           (i)    
     
 
                
 
                     (b)                (c) 
             
                           
         
 
 
 
 
  (e)    (a)             (h) 
 
 
     
    (f)                (g) 
 
 
 
 En medio heterogéneo  a p(n0/V0) = 1: 
 

(a) 𝑆?XY = 1	𝑥	108[ ?@A
B
	= 	 [𝐻0𝐵+] +	[𝐻𝐵] +	[𝐵] 	≈ 	

\]^_
0
+ 108` + \]^_

0
	   

     𝑆@	 = 	108`	𝑚𝑜𝑙/𝐿 
 
  𝐻𝐵 ↓		⇌ 		𝐻𝐵											𝐾 =	 𝑆@	       
  𝒍𝒐𝒈𝑺𝒐	 = 	−𝟗 
 

(b) 𝐻𝐵 ↓		⇌ 		𝐻𝐵																																					𝐾 =	 𝑆@	 = 	108`       
  𝐻𝐵 +	𝐻+ 	⇌ 	𝐻0𝐵+																									𝐾LMN.	

L = 		 10EF	 
   
  𝐻𝐵 ↓ 	+𝐻+ 	⇌ 		𝐻0𝐵+																					𝐾OPQA 	= 	 10E		 
 

  𝐾OPQA = 	
[LMN.	]
[L.]

= 	 [LMN
.	]

EFghi
 

 
   𝒍𝒐𝒈[𝑯𝟐𝑩+	] = 𝟏 − 𝒑𝑯	 
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(c) 𝐻𝐵 ↓		⇌ 		𝐻𝐵																								𝐾 =	 𝑆@	 = 	108`	 
  𝐻𝐵	 ⇌ 	𝐵8 +	𝐻+																𝐾LLN = 	1085 
 
  𝐻𝐵 ↓		⇌ 	𝐵8 +	𝐻+             𝐾OPQA = 	108Ej 
   
  𝐾OPQA = 	 [𝐵8][𝐻+] = 	 [𝐵8]108kL 
 
  𝒍𝒐𝒈[𝑩8] = −𝟏𝟑 + 𝒑𝑯	 
 
  
 En medio homogéneo a p(n0/V0) = 1: 
 

(d) 𝒍𝒐𝒈[𝑯𝟐𝑩+] = 𝒍𝒐𝒈	𝑪𝒐 − 𝒍𝒐𝒈m𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯n + 𝒍𝒐𝒈o𝟏𝟎𝟏𝟒8𝟐𝒑𝑯p 
 

    𝒍𝒐𝒈[𝑯𝟐𝑩+] ≈ 𝒍𝒐𝒈𝑪𝒐 
 

(e) 𝒍𝒐𝒈[𝑯𝑩] = 𝒍𝒐𝒈	𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] + 𝒍𝒐𝒈(𝟏𝟎𝟒8𝒑𝑯) 
 

    𝒍𝒐𝒈[𝑯𝑩] ≈ 𝒍𝒐𝒈	𝑪𝒐 − 𝟏𝟎 + 𝒑𝑯 
 
    (f)  𝒍𝒐𝒈[𝑩8] = 𝒍𝒐𝒈𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] 
 
  𝒍𝒐𝒈[𝑩8] = 𝒍𝒐𝒈𝑪𝒐 − 𝟏𝟒 + 𝟐𝒑𝑯 
 
      (g) 𝒍𝒐𝒈[𝑯𝟐𝑩+] = 𝒍𝒐𝒈	𝑪𝒐 − 𝒍𝒐𝒈m𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯n + 𝒍𝒐𝒈o𝟏𝟎𝟏𝟒8𝟐𝒑𝑯p 
 
  𝒍𝒐𝒈[𝑯𝟐𝑩+] = 𝒍𝒐𝒈	𝑪𝒐 + 𝟏𝟒 − 𝟐𝒑𝑯 
 
    (h) 𝒍𝒐𝒈[𝑯𝑩] = 𝒍𝒐𝒈	𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] + 𝒍𝒐𝒈(𝟏𝟎𝟒8𝒑𝑯) 
 
  𝒍𝒐𝒈[𝑯𝑩] = 𝒍𝒐𝒈	𝑪𝒐 + 𝟒 − 𝒑𝑯 
 
    (i) 𝒍𝒐𝒈[𝑩8] = 𝒍𝒐𝒈𝑪𝒐 − 𝒍𝒐𝒈[𝟏 + 𝟏𝟎𝟒8𝒑𝑯 + 𝟏𝟎𝟏𝟒8𝟐𝒑𝑯] 
 
  𝒍𝒐𝒈[𝑩8] ≈ 𝒍𝒐𝒈𝑪𝒐 
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3,0 DLTED: Diagrama logarítmico de transición de estado de distribuión. 
 
 
 
 
 
 
  
  
                       (b)                                          (c) 
      
 
 
 
 
 
 
 
         (a) 
 
 
 
 
 
 
En medio heterogéneo  a p(Vorg/Vac) = 0: 
 

 (a) 𝐻𝐵	 ⇄ 		 (𝐻𝐵)@rP																			𝐾s = 	
[LN]tuv
[LN]

= 	100 

  𝐾s = 	
[LN]tuv
[LN]

= 	100 = 	 	EF
gw

[LN]
 

 
  𝒍𝒐𝒈[𝑯𝑩] = 	−𝟏𝟏	 
 
 (b) 𝐻𝐵	 ⇄ 		 (𝐻𝐵)@rP																															𝐾s = 	100 

  𝐻0𝐵+	 	⇌ 		𝐻𝐵		 +	𝐻+																					𝐾L
LMN.	 = 	 108EF	 

 
  𝐻0𝐵+	 ⇌ (𝐻𝐵)@rP +	𝐻+         𝐾sPQA = 	108x 

  𝐾sPQA = 	108x = 	
[LN]tuv[L.]
[LMN.	]

= EFgwmEFghin
[LMN.	]

 

 
  𝒍𝒐𝒈[𝑯𝟐𝑩+	] = 	−𝟏 − 𝒑𝑯 
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 (c) 𝐻𝐵	 ⇄ 		 (𝐻𝐵)@rP																															𝐾s = 	100 
  	𝐵8 +	𝐻+ ⇌ 			𝐻𝐵																											𝐾LLN = 	105 
 
  𝐵8 +	𝐻+ 	⇄ 		 (𝐻𝐵)@rP                 𝐾sPQA = 	10[ 
  

  𝐾sPQA = 	10[ = 	
[LN]tuv
[N	g][L.]

= 	 EFgw

[N	g][EFghi]
 

 
  𝒍𝒐𝒈[𝑩	8] = 	−𝟏𝟓 + 𝒑𝑯 
 
 
 
4.0 DLTEII: Diagrama logarítmico de transición de estado de intercambio iónico. 
 
   
                         (d) 
 
                        (b) 
 
                   (c) 
 
 
 
              
 
 
                                                                  (a) 
                  (e) 
 
    
 
 
 
 
      (f) 
 
 
En medio heterogéneo  a p(V0/m) = 0, CI = 5 mmol/g: 
 
 (a)  
  𝐻0𝐵+	 +	(𝐻+)r 	⇌ 		 (𝐻0𝐵+	)r 		+ 	𝐻+															𝐾z = 	10E.j 
  𝐻𝐵	 +	𝐻+ 	⇌ 	𝐻0𝐵+																																														𝐾LMN.	

L = 	10EF 
 
  𝐻𝐵	 +	(𝐻+)r ⇌ 	 (𝐻0𝐵+	)r																																			𝐾zPQA = 	10EE.j 

  𝐾zPQA =
[LMN.	]u
[LN][L.]u

= 	 |@
[LN]|}

= 	10EE.j 

 
  𝒍𝒐𝒈[𝑯𝑩] =	 − 𝟏𝟑 
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 (b ) 𝐻0𝐵+	 +	(𝐻+)r 	⇌ 		 (𝐻0𝐵+	)r 		+ 	𝐻+															𝐾z = 	10E.j 
   

  𝐾z = 	
[LMN.	]u	[L.]
[LMN.	][L.]u

= |@EFghi

[LMN.	]|}	
= 	 10E.j 

 
  𝒍𝒐𝒈[𝑯𝟐𝑩+	] = −𝟑 − 𝒑𝑯 
 
 
 (c)  𝐻0𝐵+	 +	(𝐻+)r 	⇌ 		 (𝐻0𝐵+	)r 		+ 	𝐻+															𝐾z = 	10E.j 
  𝐵8 +	2𝐻+ ⇌ 	𝐻0𝐵+																																																𝐾LMN.	

0L = 	10E5 
 
  𝐵8 + (𝐻+)r +	𝐻+ 	⇌ 			 (𝐻0𝐵+	)r																								𝐾zPQA = 	10E~.j 
 
 

  𝐾zPQA =
[LMN.	]u

[Ng][L.][L.]u
= 	 |@

[Ng]|}EFghi
= 	10E~.j 

 
  𝒍𝒐𝒈[𝑩8] = 	−𝟏𝟕 + 𝒑𝑯	 
 
 En medio homogéneo a p(n0/V0) = 1: 
 
 (d) 𝒍𝒐𝒈[𝑯𝟐𝑩+] ≈ 𝒍𝒐𝒈𝑪𝒐 
 
 (e) 𝒍𝒐𝒈[𝑯𝑩] ≈ 𝒍𝒐𝒈	𝑪𝒐 − 𝟏𝟎 + 𝒑𝑯 
 
 (f) 𝒍𝒐𝒈[𝑩8] ≈ 𝒍𝒐𝒈𝑪𝒐 − 𝟏𝟒 + 𝟐𝒑𝑯 
 
________________________________________________________________________ 


