
179 

 

3.  
 � � � � � � � � � � 	 
 � 	 � � � 
 � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � � 	 
 � 	 � � � � � � � 
 � 
 �

grupta incelenebilir. 

 

3.1  KAL
�
TAT

�
F ANAL

�
Z  

 

Bir numunenin hangi element, iyon veya fonksiyonel gruplardan 
 	 � � � � � � 	 � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � � � � � � � � 
 � � � � � 
 � � 
 � � � � � � � 
 � 	 � �
I). 

 

3.2 KANT
�
TAT

�
F ANAL

�
Z 

 � � � � � 
 � � 	 � 	 
 � � � � 	  	 � � 	 � � � 
 � 
 � � � � � � � � � � � � � � 
 � � � � � � � � !
 

 

Kanti
� � � � � � � � � � � " � � � 	 
 � 	 � � � � � � � � � � � � � � � � 
 � � � 	 � 	 
 � � � � � � � � �� � � � 	 
 	 � � � 	 � 
 � � � � � # � � � � � 	 � � � � � � � � � � � � � 
 � 
 � � � � � !

 

 

v 
� � � � � � � " � � � � � � $ � � � 	 � 	 % � � 	 � � � � � � � � � � � � � � � � " � � � 	 
 � 	 � �

 

· Organik Kantitatif Analiz  

· & � � � � � � � 
 � � � � � � � � � � � � � � � �
 

 

v 
� � � � � � � � � � " � � � 	 
 	 % � � 	 � � � � � � � � � � � � � � � � " � � � 	 
 � 	 � �

 

· Gravimetrik Analiz  

· Titrimetrik Analiz   

· Enstrumantal Analiz  

 

3.2.1 Gravimetrik Analiz 

 � � � � � � 
 	 � � � � � � � � � � � � � � � � � � � � 
 � � � � � 	 
 � � � � ! � � � �  � 
 � ' � � � 	 �� � � � � � � � � � � � � ( � 
 
 � � � 	 � � � � � � � � 
 � � � �  � � � � � � � � � � � � � � � �
 

� � � � ) ' � � � 
 � �� � � � 	 
 � 	 � � 
 � 
 � � � � � !
 



180 

 

a-  
� � � � � � � � � 
 � 	 � � � � � 	 
 � 	 � � 	 � � � � � � � * � 	 
 � � � 	 � � � 
 � � � � � � � � � 	 � � � � � � � � !

 

b- 
� � � � � � � � � � � � � ( � 
 � � � 	  � 
 � � � � � � ' � � ) � 	 � � � � � � � 	  � 
 # � � � � 	� 	 � � � � � 	 � 	 
 ' � 
 � ) � ) � ) � * ' � 
 	 � 	 
 � � � � � � � * � � � � �  � � � � � � � � 
 
 � � � � � � � � * � � � � � � � � !

 

c-  + ' � ( � # � � 	 � 	 ' 	 � � � 	 � � � � 	  � 
 � 	 � � � � � � � � � � � � 	  � � 	 � � � � � � 	 	 � � � � � � � � !� � � � � � 	 	 � 	 � 
 � � � 	 � � � � � � � � � � � � � � 
 � � � � �  
 � � � 	 
 � 
 � � � � � � � 	 � � � !
 

 , ( � � ( � � � 
 � � � � � � � 
 	 � � � 
 � � � � � � 	 � ' � 
 
 ) � * � � * 
 � � � ) � * � ) � � � � *
 � � � 	 � � � 
 � 	 
 � � � � � � 
 � � � � � � � � 
 � 
 � � � � � � � � � � � 	 
 � � � � � � � 
 � 
 � � � � � !
 

 

3.2.2 Titrimetrik Analiz 

 - � ( � 
 � � ' ) � 
 	 � � 	 � � � � � � � � � � � � � * � � � 	 � 	 � � 	 � � � � 
 	 � � � � 	� 	 � � � 
 	 
 � 	 � � � ! � � ( � 
 # � ( � 
 � � ' ) � 
 	 � � �  � 	 
 � � � # � ' � 
 � � � � � � � � � � � � � � � �� � � � � � � ' � � � � � � � 
 	 � � � � � � � 	 � ( � # 	 � � � 
 	 
 � 	 � � � !
 

 

Titrasyon: Konsantrasyonu bilinmeyen bir maddenin belirli bir # � ( � 
 � 	 
 � 
 � 
 � � � � � � � * 
 � � � � � � � � � � � � � � � � � � 	 � � � � 
 � � � 	 ' � � 	 � � � � � � � 	
 � � 
 	 � 	 	 � � � 	 � 	 
 * � � 
 � � 	 � 	 
 � � � � � � 
 	 � 	 � 
 � � � 	 
 � 
 � � � � � � 	 
 � � � � � � � � � �
 � � � 	 � � � ' 	 � 	 � ' � � 	 � � � � � � � � 
 � �  � 	 
 � � � � !
 

 

-
. � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � 	 � � � ' � � 	 � � � � 	 / 0 1 2 3 4 5 6 0 17 8 1 9 : 1 2 8 ; < = 6 3 8 >

, 

 

-
. � � � � � � � � � � � � � � � � � � � 
 � � � �

Ekivalan Nokta, 

 

-Ekivalan nokta 
� � � � � � � ' � � � � � � 
 � � � � � 	 	 � � � 	 � � � � � � 
 ( � 
 � � � 	 � 	 � 	? 9 : > @ 1 8 < 2

 denilmektedir. 

 

Birbirleri ile tam olarak reaksiyona giren maddelerin miliekivalan � 
 	 A B � � � � � � � � 	  � � � � � ! $ � 
 � � � � � � � � � � � � 	 
 � 	 � � � � � 	 � � � � � � � � 
 � � � �� � �  � � � 
 � 
 � � � � � !
 

 

meq =  N x TD  

 . 	 � � � � 	 � 	 � � � � �  �  	 
 � � � 	 � 	 � � � � 	 � � �
: 

 



181 

 

 $ � � � 	 C � � � � �
  

. 	 � � � � 	 � 	 � � � � �
 

Asit   D � � � 
 � � � � � � � � - +
 

� � � � � � � � � � � � � �
 

Baz   D � � � 
 � � � � � � � � D - -
 

� � � � � � � � � � � � � �
 

Tuz   
. � � � � � � � 	  � 
 � � � 	 � � � � � � � 
 � � � � � � � � � � � � 
 � ) 
 )

 

Redoks Maddesi 
� � � 
 ) �

-
� � � 
 � �  � � � � � � � � � � 	 � � � 	 � � � 	 � 	 -

 
� � � � � �

 

 E � � 	 � � � �
 

 

HCl H2SO4 NaOH Ba(OH)2 CaCl2 CH3COOH Benzoik asit 

TD=1 TD=2 TD=1 TD=2 TD=2 TD=1 TD=1 

 

KMnO4 
� ' � � �

 Tuz olarak TD= 1 

 Asit ortamda TD= 5 

 Bazik ortamda TD= 3 

 Kuvvetli alkali ortamda TD= 1 

 F G H I G J K H I G L M N O P G Q R S N H K J P K I G N G N T O U O N
d

V
klar

V
 Reaksiyonlar 

 . � � � � 
 	 � � � 
 � � � � � � " � � � 	 
 � 	 � � � � � � � � � 
 � � � � � 	 � 
 � � � � � � � � � � � � 	 � 
 � � 	� � � � � 
 � 
 � � � � �
:  & � � � � � � � � � � � � 	  
 	 � � � 	 � � , � 	 
 � � � � . � � � � � 	 � � � 	 � 
 � � � � � � � � �

. 

 

1- & � � � � � � � � � � � � 	  
 	 � � 	 � � � � �
a dayanan titrimetrik analizler 

 

a- & � � � � � 	 � � 
 � � � � � � � � � � 	  � � � � � � �  � 
 � � � � � � � � � � � � � � � � � � � � � �� E � � � � � � �
-b

� � W � � � � � � � � � � � � � � � � � � � � � � � � � � B
 

b- X � 
 � ) � 
 	 	 � � � � � � � � � � � � � � � � � � � � � � � � � � E � � � � � Y � � � � 
 	 � � � B
 

c- 
� � 
 � � 	 
 � � � �  � 
 � � � � � � � � � � � � � � � � � � � � � � � E � � �
Kompleksometri) 

 

2- 
, � 	 
 � � � � � � � � � � 	 � � 	 � � � � �

a dayanan titrimetrik analizler 

 

a- & � � � � � 	 � � � � 
 � � � 	 � � � � � � � � � � � � ) 
 � 	 � � � 	 � � � � � � � � � ' � � 	 � � � � � *� ) 
 � 	 � � � 	 � � � � 
 � � � 	 � � � � 	 � � � � � � � � � � � � � � 	 � � � � � � � � � ' � � 	 � � � � �� � 	 � � � � � � � � � � � � � � � � � � D 
 � � � �
-

� 	 � ) 
 � � � � � � � � � � � � � � � � � � B * � E � � �



182 

 

Permanganimetri, Serimetri, Bromometri, Titanometri, & � � � � 
 	 � � �
, Bromometri, Nitritometri) 

b- 
- � � � Y 	 � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � E � � � � � � 
 � 
 	 � � � B !

 

 � � � � � � 	  � � � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � 
 	 � � � ' � � �  � � � � � 
 � � � 	 � � � 
 � 	 � �� � � � 	 � 
 	 � � � 	 � 	 
 � � !
 

 

1-Reaksiyona giren her iki maddenin de sonuna kadar (kantitatif) 

reaksiyona girmesi gerekir. 

2-
Z 	 � 
 � � � � � � � � � � � 	 � 	 ( 	 # � � � � � � 
 � � � � 	 � 	 
 � � ! Z 	 � 
 � � � � � � 	 � 	 � � � ( 	# � � � � � 	 � � � � 	 � 	 � � � � � � � � � � � � � � � � � � � # � � � � � 	 � 
 � � � � � � � � � � � � � 
 � � � 	 � � ( 	 � 	 �� � � � 	 	 � � � � � * � � � � 	 	 � � � 	 � 
 � � � 	 � 	 � � � � � � � � � � 	 � � � � ' � � 	 � � � � � 	 � � � � 	 	 � � � � � B !

 

3-
" � � � 	 � 
 � � � � � � � � � � � � 
 � 
 � � � * � 	 
 � � � � 	 � 
 � � � � � � 	 � 
 	 � � *

 

4-
� � � � � � ' � � 	 � � � � � � 
 � � 
 � 
 � � � 	 � 	 � � � 	 � � � � � 	 � 
 � � � 	 � 	 � � 	 � 	 � 
 � � � � � �

girmemesi, 

5-& � � � 
 � � � �
 

� 	 ' � 
 � � � � � � � � � � � 
 � � � � 	 � 	 
 � � !
 

 [ N \ G L O H S I P K I
 ] � # � � � � 	 - � � � ( � � � � � 
 � � � � � 	 � � � � � � 
 � 
 � � 	 � � � � � � � � � � !

 

a- 
] � # � � � � � � � 
 � � � � � 	 � � � 	 � 
 � � � � � � � � � � � � � � � �  � � � � � � � 	 � 
 � � � � �� � � � 
 � � � � � � � 	 	 � � � 	 � � � � � 
 � � � � � 	 � � �

r, 

b- 
- � � � ( � � � � � 
 � � � � � 	 � � � 	 * � 	 � 
 � � � � � � � � � 
 � � � � � �  � � � � � � � � 
 � � � � � � 	
 � � 
 	 � 	 	 � � � 
 	 � � �  � 	 
 � � � � � E � � � � � � � � � � 
 	 � � � 
 � � � � � � � � � � � � � �
 � � � � � � � � � � ^ _ � ) � �  � � � � 
 � � � � � # � � � ( � � � � � � � � 
 � � � � � ) � B !

 

 

Asit-
` O Q H G H I O a U b N P O I V N \ O L c P P O N V P O N G N \ G L O H S I P K I

 � 	 � � � � � � � 	 � � * 
 	 � � � � � � � Y * � � � 
 � 	 � � � 
 � � � � � * � � � 
 
 � 	 � � � � 	  � � � * 
 	 � � �
 � � 
 � � � � � � � � � � � � � 
 � � � � � 	 � � � � !
 

 & � � � 
 � � � �
 

Z 	 � 
 � 	 � �  � � � 
 	 � - � � � � � � �
 

Metil oranj 3.1-4.4 

Fenol ftalein 8.0-10.0 

Metil k
� � 
 � � � � �

 4.2-6.3 

 



183 

 

& � � � 
 � � � �
 

� 	 ' 	 � 
 	 � 	 
 � � � � � � � � 
 � � � � � d e ! f 
 � � � � � � ( 	 � � � - _ � � � 	 � 
� 	 � 	 ( 	 
 � � � � 
 � � � � � 	 ' � � 
 	 � � � 	 � 	 
 � � !
 

 

Redoks 
H G H I O a U b N P O I V N \ O L c P P O N V P O N G N \ G L O H S I P K I

 

KMnO4 
� � � � � � � � 
 � � � � B * � �  � � � � � � � � � � � � 
 � � � � � 	 � � � � !

 

 

Titrimetride Kullan
V P O N g S Q K P H G P K I

 

 � � � � � � � � � � � � � � � � � � � � ) � � 	 � h � � 
 � � � � 	
 cinsinden ifade edilirler. 

 

Normalite
� f � � _ � 	 f 	 
 � � � � � � � � � 
 
 � � � 	 � ' 	 � 	 � ' � � 	 � � � � 	 � h � � 
 � �� h B ' � � 	 �

tilerdir. E � � � f h -
2SO4 

' � � 	 � � � � �
 i f � � _ � 	 j k � � � 
 � ) � � ) � � 
 � � � � � ' 	 � 	 �' � � 	 � � � � � � !

 

 l b P O I g S Q K P H G m
 

f � � _ � 	 f 
 � � � � � 
 � 
 � � � 
 � � � 	 � ' 	 � 	 � ' � � 	 � � � � � � !
 E � � � f $

H2SO4 
' � � 	 � � � � �

 i f � � _ � 	 k n � � � 
 � ) � � ) � � 
 � � � � � ' 	 � 	 �' � � 	 � � � � � � !
 

 o g S Q K P H G P K I m
 a/a, a/h veya h/h 

 	 
 � � � � 	 � � � !
  

a/a
� f e e � � � 
 ' � � 	 � � � � ' � � � 	 
 � � � � � � � 
 � � � � 
 B ( � � � � � � 	 � 
 � 
 � � � *

 

a/h
� f e e 
 � ' � � 	 � � � � ' � � � 	 
 � � � � � � � 
 � � � � 
 B ( � � � � � � 	 � 
 � 
 � � � *

 

h/h
� f e e 
 � ' � � 	 � � � � ' � � � 	 
 � # � ( � 
 � 
 � � � � � � � 	 B ( � � � � � � 	 � 
 � 
 � � � � � � !

 

 M U O I P V
 

g S Q K P H G P K I G N p O Q V
rlanmas

V
 

 � � � � � � ' � � 	 � � � � � # � � � � � � � � ( � 
 
 � � � 	 � � � � � 	 � � � � � � # � � 	 
 	 � � 	 � � 
� � � 
 � � � � 	 � 	 ' � � 	 � � � # � � � � � � � � � � � � � ! � � � � � � ' � � f , 
 � � � � � � � � � 
 � � � � � � � �� � � 	 � 	 � # � ( � 
 	 � � 
 � 
 � � � � � * � � ( � 
 � � � � � 
 � � � � 
 � � � 	 � 	 � � � � � 
 � � � 
 � � � � 	 � 	' � � 	 � � � � � # � � � � � � � � 
 � � ! � � � � 	 
 � � � 	 � 	 � � � ' � � 	 � � � � 	 � � # � � � � � � � � � 
 � � � � � � � �� 	 � ' 	 
 � � � 
 � � � � 	 � � � � � � � 
 � 
 � ' � �
primer standart olarak bilinen 
 � � � 	 � 	 � � 	 � � � � � � � � � � � � � ! � � � 
 	 � � � � � � � � � * � � � � � 
 	 � � � 
 � � � � 	 
 � 	 � � 	 � 	 � 	 � � � �
 � � � 	 � � � � � 
 
 � � � � � � � � � � 	 � � � � � � � ' � 
 � ) 
 � 	 
 � � � � � � � 
 � � � 	 � � � ! � � � 
 	 �� � � � � � � � � � � 	 � � � � � � 
 � 
 � � � � * # � � � � � � � � � ' � � 	 � � � � � 	 � � � � 	 	 � � � � � � 	

normalite \ q Q K N P K U G r G s t u
 

� � 	 � � � � 	 � � � 	 � t O L H S I
 

# 	 � � � � � � � � ! � � 
 � � �
 v � � � 
 � � � � 	 i � 	 � ' 	 
� � � 
 � � � � 	 � � � 	 � � � ! , � 	 � � * f _ � 	 � 
 ) ' ) 
 � 	 ' � � 	 � � � � � 
 � � � 
 � � � � 	 � 	 � � � # �



184 

 

� 	 � � 	 � � � 
 * � * f _ � 	 � � ) � ) 
 � 	 ' � � 	 � � � � � 
 � � � 
 � � � � 	 � 	 � � � # � � 	 � �  � 
# � � � � � � � 
 �  � � � !
 

 w I G J K I a H O N \ O I H J O \ \ K N G N H O x V J O a V y K I K L K N S Q K P P G L P K I m
 

1- 
$ � � 	 
 ) � � � � � � � � � � ) � ) 
 � � 
 � � � � � � � � � 
 � � � 
 � � � � 
 � � � � � # � � � � �� � � � � 
 � 
 � 
 � ( � � � � B *

 

2- 
� � � � � � � � ( � 
 ' � � 	 � � � � � 	 � 	 � � � � � � 	 � 
 � � � � � � � � � � 
 	 � � *

 

3- 
� � � � � � � � ( � 
 ' � � 	 � � � � � 	 
 � � � � � � � � � � � � � � � � 
 � � � � B � 	 � 
 � � � � � � 	 � 
 	 � � *

 

4- X � 
 � � � � � 
 � � � � � � !
 

 z I N {
 0.5 g primer standart madde uygun bir 

' � � ) ( ) � 	 ' � � ) � ) � � � 
 � � � )� � � � � 	 � � � 	 ( 	 
 � � � � � ' � � 	 � � � � � � � 	 � � � � 	 	 � � � � � � � � � 	 � | O I r O N J O a V y K I K L K N }~ S Q K P H G a G J G L H O I V H K b I G L a O I t G U O H V
 verir. 

 � � � � 
 	 � � � � � � � � � 
 � � � 	 � � � 
 � � 	 
 ) � � � � � � � � � i � � � * � 	 � � � � 	 � 	 � � i f B
 

  

1 lt 
f h � � ' � � 	 � � �

si) � � � � � $ � � 	 
 ) � � � � � � � � � W . 	 � � � � 	 � 	 � � B
 

primer standart madde ile reaksiyona girerse 

X ml  
f h � � ' � � 	 � � � � � B

 0.5 g primer standart madde 

 

X� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � (Teorik Sarfiyat) 

 � � � � � �   ¡ ¢ £ � ¤ � � ¥ � ¢ � ¢ ¦ § ¨ © ª « � � � � ¬ � ­ � � � ®
 2.2 ml ise (Pratik Sarfiyat), 

 ¯ � ­ � ¨ �
 (f)= Teorik Sarfiyat / Pratik Sarfiyat 

              f = 2.1 / 2.2 

              f = 0.9590  olarak bulunur.  

 

 ¯ � ­ � ¨ �
 

° ± « « � ¢ ®
m

® ²
 

 ³ � ´ ´ � � � � � � � � � � µ � � � � � � � � ´ � � ¶ � � � � � � � � � � � � � � � · � � ¸ � � � � � ¹ � � � �  

 º � � ´ ´ � � � � ´ � � » � � � � � � � � µ ¼ ¸ � � � � � ½ � � µ � � � � � � � � � � � � � � � � � � � � � � �� ´ � � ´ � ¾ � � ´ � ¿ � � � � � � � � � � � � � � � � ¹ À � � � Á  
 



185 

 

1 lt � Â � � � � � � � � � � � �  C g (M.A/t.d) Y maddesine ekivalan ise 

   

Z ml  � Â Ã ¸ � � � � � � � � � � � �  ? g     Y maddesin� � � � Ä � � � � ´ � � �  
 ¿ � � � � � � � � � � � � � � � � � � ¹ À � � � � � ´ � ¾ � º � � ´ ´ � � � � � � � � � � Á  
 

? = C g x Z mlx f 

 

 Å � � � � � � � » � � � � º � � ´ ´ � � � � � � Æ � � � � � � � ¸ � � �  

100 gram            Y maddesinin      X 

________________________________________ Ç � · È � ¸ � � �  

  

 

Soru: 0.5 N HCl � � � � � � � � � � � � � � � � � � � À � � � � � � � � � � � � � � � � µ � � � � É � � � � � �� � � � ¼ � .
Ê � � � � � � � � � � � Â �

2NO3 
� µ � � � � � � � � � ´ � � � � � � � � � � Ä � � � � � � � ¶ ´ �� � � ½ � ½ � � ³ � � � � � � � � � � � � � � � ´ � � � � � � � ½ ¾ ½ � ´ � � .

Ê Â Ë Ì � � � � � � � � � À � � � � � � � � �� � � � µ � � � � � � � � � � � � � � � � � � � � µ � � É � � � � � � � � ´ � � � � � � � � ´ � � � � � Titrasyonda 10 ml � � � � � � ´ � ¾ � � � � � � � � .
Ê Â Ë Ì � � � � � � � � � � � � � � � � � � � � À � � � � � � � � � � � � � � � µ � � ¹ � � � � �

(C:12  O:16  Na:23  N:14) 

 

Soru Í Ê � � � � � � � Â È À ´ ¹ ¶ � � � � � � � � � � � � � � � � � � � ¸ � � � � � ½ � � Î Ï Ê Ê � � � ¼ É ¶� � � � � � � � � � � � � � ´ � ¾ � � À ´ ¹ ¶ � � � � � � � � � � � � � � � � É ¶ � ¶ � ¶ � � � Ð Í � Ñ Â � Í � Ò  N:14) 

 

    

Tablet Hesab
®
 

 

1 ml É Â � » � � � � � � � � � �  Ì � � ³ À � � � ½ � » ¾ � � � � ¾ � Ó Å � � � � ´ � ¾ � � � � Å � É � � �  

etken maddesi ile reaksiyona girerse 

 

X ml  É Â � » � � � � � � � � � �  ¿ � Å � É � � � � � � � � � � ´ ´ � � � � � � Ô ´ � ¾ � � ´ � � �  
 � Å � É � � � � ¾ � � � � ¾ � � Õ � � � � � � Å À µ � � � � � É � � � � ¾ � � � � ¾ � Ó � � É � � � � � ¹ � � �  
 

 



186 

 

� Å � É � � � � ¾ � � � � ¾ �   � Å � É � � � � � À � � � � � � � � � � � �  

   � � � � � � � ´ ´ � � � � � � � �  
 º � � � � � È � � � � � � � � � � � � � � �   Ö � � � � Å � É � � � � � � � � � � ´ ´ � � � � � � � � ¹ À � � �  

 

% S� ¸ � � � Á  
E gramda                                   Z gram ise  

100 de                                        
Ç � � ¸ � � � �  

 

 

Soru: 1 T� É � � � � � � � ´ � � � � � � � � ´ ´ � � � � � � � � � � � Ê � � � � À � ´ ¶ ¾ ¶ É � � � � � �� � µ � � � � � � É � � � � � � ´ � � � � � � � � � � � � � � � � � ¹ À � Ä � Ñ � Ê Ï � É ¶ � ¶ � ¶ ¹ À � � � ¶ � � � � É � � � � À �� ´ � � � µ � � � � ´ � � Ï Ê × � � � � � � � � � � � � ¶ � ¶ � � � � � � � ¹ À � � Ø � � � � � � � Ê � � � .5 N Â � Ð Ë � � � Ä � � ´ � � � µ ¸ � � À � ¸ � � � � � � � � ´ � � � � � � ½ Ä � � � � ¾ � � ´ � � .5 N HCl 15 ml ile � � � � � � ´ � � � ¹ À � � � ¶ � � � � � � � � µ � � � � � � É � � � � � · � � ¸ � � ¾ � � � ´ � � Æ  

 

3.2.2.1 Asit Ù  Baz Titrasyonlari 

 � � � � � � � Ä � É � � É � � � � � � � � � � ¹ À � � � � � � � � � µ � � ¹ � � � � � � � � � � � � ¹ � � � � � � � �  ¢ ¨ � � � « � ¬ ª � � �
 ´ � � � � � � ¶ � � � � � � ¹ À � � � � � � � � � � � � � � � � � � � � � ´ � � � � � � Ä � É � �� � Ä � � � � � � � � � � � � � � � É � � � � � � � � � ´ � ¹ � � � � Ä � � ´ � � �  

 Ú � � ´ � ¸ � � � � � Ä � É � � � � � � � � » � � � � � � ¶ �  � � � � ¸ � � ´ � � ¹ � µ � � � � Ô � � � � � ¶ � � � � � �¶ ¹ � ¶ � � À Ô ¶ � � � � � � � � � ´ � � ¹ À � � � Ô � � ¾ � � ´ � Ë +
 iyonu veren madde asit, OH

-
 iyonu Ä � � � � � � ´ ´ � � � � É � � ´ � � �  

 

 
 � ¶ � � À � � ¹ � � � � � � � � � � É � É ½ � ¹ � � � � ´ � Ð Ë Û  � � Ô � � � ¹ � � � � � � � � ¶ � � �

ortama OHÛ  Ä � � � � � � ´ ´ � � � � ´ � ´ � � � � ´ � � � � ¶ � � ´ ´ � � � � � µ � � ¶ ´ À É � � � ´ �
verilir.  

 



187 

 

 
 � Î � Ò Ü ´ � � � � � � � � ´ � � � � É � � � � � � � � ¹ À � � � � � � ´ � � � � � � ´ � ¾ � Ô � � � � � µ � À � À �� � � Ô Ä � � � Ô � � � ´ � ¹ � � ´ � ¾ � � � Ä ¶ � � ¶ � � ¹ � � � � µ � À � À � Ä � � � � � � ´ ´ � � � � � � � � � � µ � À � À �� � � � � � ´ ´ � � � � � � � � � É � � À � ´ ¶ ¾ ¶ � ¶ � � � � � � � � � Ô � � � �  
 

 
 Ú � � � � � � � � � � � � � ¹ � � À � � � � � � É � � � É � � ¼ É � � � � � � � � � ´ � ¸ � � � � � � � � Ä � � ´ � � �

Baz  ̧ À � � ½ � ½ � ´ � � � � Ë +
 � � � � � � É � ´ � Ä � � � � É � � � � � � ¶ � � � � � � Á  

                                                          

 
 

        ¹ � � � � � É � � � � �  
 

Klasik teoriye � � � � � ¶ � ¶ � � � � � � � ´ � É � � � � � � É � � É � � � � � � � � � � ¹ À � � � � � � � � �� ¶ � Ä � � ¶ À � ¶ Ô � ¶ � ¶ � � � � � � � � � ´ Ü � � � � � � � � � � � � � � É � � � � � � � � � � � ¹ À � ¶ ¹ � � � É � � � � � �
ve yeni bir baz meydana getirir. Yeni baz reaksiyona giren asidin konjuge É � � � ´ � � � º � � � � � � � � � � � � � � � � ¹ À � � � � � � � É � � � � � À � Ý ¶ � � � � � ´ � ´ � � �  

 � � � � � � ´ ´ � � � � � � � � � � Ä � É � � � � � � � � � � Ô � ¾ � ´ � ¹ � � � � � � � � � ´ � � �  
 

 



188 

 

 » Ô � ¾ � ´ � Ä � � � � � � � � � � � � � � � � Á � ¶ É � � É � � Ä � ¹ � É � � � � � � À � � � � �´ � Ä � � � � � Ô � � � �  
                                 

 
 � � � � � � µ � � � � � � � ´ � � � � � É � � � � � µ � � � � � � � ´ � É � � À � � � � � ´ � Ä � � � � � É ¶ � ½ �É � � � Ô � � � � � � � � ¸ À � � � � Ä � ¹ � � � ¸ � µ � À � � � � É � � � � � � � � � ´ � � � � � È � ¸ � � � � � � � � � � � � Ä �� � � À � ¹ � � ´ � � � ¸ À � � � É � � � Ô � � � � � � � � � � � À � ¶ Ô � ¶ � ¶ � � � � �  

 Ø � ½ � � ½ � � � � É � � � � À � � � � Þ � ß � � � � � � ¸ � � ´ � � � � � � � � � � � Ô � � � � � ¶ � � � � � � � � � �� � � � � � À � � � ¸ � � � � � É � � � � � � ´ ´ � ¼ É � � � � � � � � � � � À � � � ¸ � � Ä � � � É � � � � � � ´ ´ � ´ � � �à � � � ¾ � � Í  
 

 
 Þ � ß � � Ü � � É ¶ � � À � � � � � ´ � � � � � � � � � � � � � � � � � � � � � � É � � À � µ � À � � � � � � � � � � �Þ Ö á â È » È Ú Å Ú ´ � � � � � Ð � � � � ´ � µ � À � À � À � � � ´ � ¾ � � � � ´ � À � ¶ Ô � � � � � � -baz � � � � � � ¹ À � � � � � ´ � É ¶ � � À � � � � � � � � � � � � � � � � � ´ � � �  
                     ã ä å � æ ç ¦ ã è � ç é ê å ë ç ê å ì å ì ° ã ê í î ë ã í � î ê î ë ï ã ä î

 

 Å Ö Ð ð Ú
 » È Ú Å

 BAZ 

Arrhenius Proton verici Hidroksil verici � � � � � � � ´  Proton verici ñ � À � À � � � � � �  
Lewis ElektrÀ � � � � � �  Elektron verici 

 

 



189 

 

3.2.2.1.1 Asidimetrik ve Alkalimetrik Titrasyonlar  (
ì ¨ � � � « � ¬ ª � � �

) 

 Õ � � � � � � � ´ � É � � � � ´ � � ´ � ¾ � ½ � � � � ¼ � ¹ � � � � É � � � � � � ¹ � ´ � É � � � �� � � � � � ¹ À � � � � � � � � � µ � � ¹ � � � � � � � � � � � � ¹ � � � � � � � � � � � � � � � � � � � � ´ � � � � � ò � � � � � É � � � �� ´ � � � � � � ¸ � � � � � � � � � -É � � � � � � � � � � � � � � � � � ½ � � ½ Ô � � � ´ � � � � ¶ � � � � ´ � � � � � � � � � � � � � �� � � � � � ´ � � � � � � � � À � � � � � ð à Â È Å Ö Õ Ü � � � � � � -É � � � � � � � � ´ � � � � ð à Â È Å Ö Õ -Þ Ð á ð º Ü � � � � � À � � � � � µ � À � À � Ä � � � É � � � � � � ´ ´ � � � � � � � � ¼ À � � � � ´ � � µ � À � À �� � � É � � � � � � ´ ´ � � � � � � � É � � À � � � � � � � � � � � � � � � � � � ´ � � �  

 

Yani; 

 
 � ¶ � � � � � � � � � � -É � � � � � � � � ¹ À � � � � � � � � � � ¶ µ � � � � � � � � � � É � � � � �  
 

I- Asidimetri Í » � � ´ � � É � � � � ´ ´ � � � � � ¹ � � � � É � � É � � � � � � � � � � � � Â � Ð Ë ¼ó Ð Ë � � � � � � � � � � ´ � � � � � � � � � � � � � � ¹ � � � � � � ¹ � µ � � � � � � ´ � � � � ¶ ¹ � � � � � � � �
k� � É À � � � � � � � � � ´ � � � ¼ � ½ � ¸ À � � � � � � ´ � � � � � É � � ¶ Ä Ä � � � � � � � ´ � � � � � ¼ � ¶ Ä Ä � � � � � � � ´� � � � � � � � � � � � � � � É � � � ¸ � � À � É � � � Ô � � � � � � � � � ¼ � ¶ � ¶ � � � � � � � ´ � � � � ´ � � � � � � � � � � � � � � �� ¶ � � � � � � ¼ � � � � � � � � � � ¼ � � � À -� � À � ´ � � � � � � � � � � � � µ É � � � Ô � � � � � � � � � � � � � � � ¹ � � � � � �¹ � µ � � � É � � � � � � � ´ � � �  

 ô
rnek: 

 

 
 

 

 



190 

 

 
 

 

 

II-Alkalimetri Í � � � � � � � � � � � � � � � � É � � � � ´ ´ � � � � Ë Ì � ¼ H2SO4 gibi 

kuvvetli asidlerin aya� � � � � � � � � � � � � � � � � � � � � � � ´ � � � � � � � � � � � � � � ¹ � � � � � �¹ � µ � � � � � � ´ � � � � ¶ ¹ � � � � � � � É � � � � � � ´ ´ � � � � � µ � � � � � Ä � � � � À � ´ � � � � � � � � � � Ä �� ¶ ´ � � � � � � � � � � � � É � � � � � � � � � � � � � � � � � � � � ¶ � � � � � � � � � � � � � � ¹ � � � ¹ � µ � � � É � � � � �  
  ô � ¢ ª ­ ²

 

 
 

 
 

 
 



191 

 

 
 

 
 

 

Asid-Baz 
å ¢ £ � ­ � � ¨ � « ª � �

 

 Â � � � � � � � � � � �  � � � � � � ¹ À � � � � � � ´ � � � � ´ -É � � � � ´ � � � � � � � � � � ´ � � � � � � � � ´ ´ � � � �
kullan� � � � � � ¶ � � � � � � ¹ � ¸ � � � ´ Ä � ¹ � É � � � � � � ´ ´ � � � � ´ � � � Ú � ´ � � � � � � ½ In Ô � � � � � ´ �� � � � � � � � � � � � Ô � ¾ � ´ � � � Ô � � � � ´ � � � � ½ � ´ ½ ¾ ½ � � É � � ¹ À � � � Ô � � �  

 

 
 Ë â � µ � À � À � Ä � � � � � � � À � ¶ µ � � � ´ Ô � � � � ´ � � � â � - � � � µ � À � À � � � � � ¹ � � � É � � � �

formudur. Asidik ve b� � � � ¸ À � � � � � � � � � � � � � � � � � ´ � ¾ � Ô � � � � � � � ¶ � � ´ � � � �� � � � � � ¹ À � � � � � � � � ´ � À � � � � ´ � � � � � � � � � ½ � ½ � É � � � � � � ´ � ¾ � Ô � � � � ¾ � � � ¹ ´ � � �
getirirler. 

 ó À ¹ ¶ � � � � � � Ä � µ Ë � � � � ´ � ¾ � Ô � � � � � � � � � � ¾ � ´ � � À � � � � � ´ ´ � � � � � � � �� � � � Ô � � � � ´ � � � � � � � � � � ¶ � � � � � � � � �  
 

3.2.2.1.2 Susuz Ortam Titrasyonlar
®
 

 ð � � � � � ¹ À � � � � � � � � � � � � � Ä � É � � � � � � � ¼ � � � � � � � Ä � É � � � � � � ¶ Ä Ä � � � � � � ¹ � � �
disosiyasyon sabiteleri 10

-7
 ´ � � � ½ � ½ � � � � � ¶ � ¶ � � � � � � � � � � ´ � � � � � � � ´ � � � � � � � � � �õ ½ � � ½ � ¶ � ¶ À � � � � ´ � ´ � � À � � ¹ � � ¹ À � � � É � � � � � � ½ � ½ � ´ ½ � � � � � � Ä � � � � � À � � �

c� Ä � � � � ´ � µ Ë ´ � ¾ � Ô � � � � � � � � � � � � Ä � � ¶ � � � � � � � � � � ´ � � � � � � ½ � � � � � ´ � ¾ � Ô � � � ´ � ¾ �� � � � � � � À � � � � � À � ¶ � � Å � � � � � ¹ À � ¶ � É � � � Ô � À � � � � �  � À � � ¹ Ä � � � � � � � � Ô � � � � ´ � � � � � � �
Reaksiyon kantitatif olmaz ve bu da hesaplamalarda hataya neden olur. Bu 



192 

 

nedenle disosiyasyon sabitesi 10
-7

 ´ � � � ½ � ½ � À � � � ¹ � � � � � ¹ � ¸ � � � ´ Ä � � � ¹ � ¸É � � � � � � � ¶ ¹ � � � � � ¼ É � Ô � � ¶ ¹ � ¶ � É � � � � � ½ � ½ ´ � � � � ½ µ � � � � � � � � � � � ½ � � ½ � ´ ½ � �� ¶ � � ¹ � ¸ � � � ´ Ä � É � � � � � � � � � � � � ´ � � � � � � � � � � � � � � Á � ¶ Ä Ä � � � � � � � ´ ¹ � ´ � É � � � � � � �¹ � � � � ¶ ´ � � ¸ � � � � � ¼ ¶ ¹ � ¶ � É � � � � � ½ � ½ ´ � � � � ½ � � ½ Ô ¸ À � � � � � � ´ � � � Å � � � � � ¹ À �  À � � � � � � ´ � · � À � � � � � ´ � ´ � � � � ¶ É ¶ � ¶ � ¶ � � � � � ½ � � À � � � � � � � ¹ � �
edilememektedir.  

 » � � ´ � � Ä � É � � � � � � ´ ´ � � � � � � ¼ � � � ½ � ½ À � � � � � � ¶ ´ � � ¸ � � � � � � � � ½ � ½ � � �� ¶ � � � � � � � � � � � � � � � � � � ¹ � � � � � � � � � � � � � � � � � Ô � � � � � ´ � ¾ � � � � � � � � � � � � ¹ � � � � � � susuz ¡ � � � ¬ � � � � � �   ¡ ¢ « � � ®
 ´ � � � � � Ö � � � � ¹ � � � � � � ´ -É � � � � � � � � ¹ À � � � � � � � ´ � ¹ � � � � � » � � ´ -É � � � � � � � � ¹ À � � � � � � ´ � µ � À � À � � � � Ô Ä � � � Ô � � ¶ � ¶ À � � � � ´ � � ¹ À � � � � � 1), susuz À � � � � ´ � � � � � À � � � ½ � � � � � 2� � � � � � � ´ � À � � � � � � ´ � � �  

 

 
 è �   ® ö ¦ � © « � � ® ¢ ä ± � ± © é � � � ¬ � � � � � �   ¡ ¢ « � � ®

 

 ¿ � ¹ � ¸ É � � É � � À � � � � � � � � � � � � � � � � � Ë Ì � Ð
4 ile sulu ve susuz ortamdaki � � � � � � ¹ À � � � � �  incelenirse;  

 

Sulu ortamda: 

 

 
 

Susuz ortamda: 

 

 
 



193 

 

È ¶ ¹ ¶ � µ � À � À � � � � � � � ¸ � � � � À � ´ ¶ ¾ ¶ � ´ � � � � � � � � � � � � � � � � É � � � ¹ � ¸ É � � É � �� � ´ � À � � À � ¹ ¶ � � ¹ À � ¶ � ´ � � � À � � ¹ � � µ � À � À � � � � � � � ¼ ´ À � � ¹ � � � � � � � � À � ¶� � � � � � ¹ À � � À � ¹ ½ � ½ � � Ë � � É ¶ � � � � � � � � � � � ´ � � µ � À � À � � � � � � � � ¶ ¹ � � � � � � �À � ´ ¶ ¾ ¶ � ´ � � Ò � À � ¶ � � � � � � ¹ À � ´ � À � ¶ Ô � � � ÷ � ¹ ½ � � ½ � � � ¹ À � ´ � � É � � ´ � � � � À � � ¹µ � À � À � � À µ � � � � � � � ¹ � � � � × � À � ¶ � � � � � � ¹ À � � � À � ¶ � � � � � � ¹ À � ´ � � � À � ´ � � �� À � � ¹ ¹ ½ � ½ � �  
 ó � � � � � � � � � � � � � � � � À � ¶ � � � Á � ¶ � ¶ � � � � � � � ´ � � � ¹ � ¸ É � � É � � À � � �� � � � � � � � � � � � ¼ � � � � � � � � � ´ � � É � � � ¹ � ¸ � � � � � � � É � � � � � ½ � ½ ´ � � � � ½ � ´ ½ ¾ ½ � ´ � ´ � � �� ¶ Ä Ä � � � � É � � � � � � � � ¾ � � � � � � � � � Ä � � � � � � � ¹ À � ´ � � � � À � � ¹ ¹ ½ � ½ � �  
 ¿ � ¹ � ¸ É � � � � � � � � ¶ � ¶ � À � � � � � � � � � � ¹ À � � � � � � ´ � � � � ½ � ½ À � � � � � Í � � � � � ¹ � �� � � � � � � � � ´ ¼ � � � � � � � � � ´ � � � � ´ � � � � ¼ ´ � À � � � � ¼ É � � � � � ¼ � � À � À ¸ À � � Á � ¹ � � � � � � � � � � �

olarak: HClO4 (perklorik asid), p-� À � ¶ � � � ½ � ¸ À � � � � � � ´ Á µ � � � � � � � � � ´ � � � À � � � � �
(HClO4 

� � � � � Í ó ¼ Ë -ftalat, Na2CO3 
Ä � ¹ � ´ � ¸ � � � � � ¶ � � � ´ � � Ä � � � ´ � � � � � � À � � � � �� � � Í � � � � � � � Ä � ¹ À � � ¼ ø -� � ¸ � À � ¼ � � � � � � � � � � � � � � ¼ É � À � � � � � À � ¹ � Ô � � �� ¶ � � � � � � � � � � � ´ � � �  

 Ö ¾ � � � ¶ � ¶ � À � � � � ´ � À � � � � � � É � � � � � � � � � � À Ý � � ½ � � ¶ � � � � � � � ¹ � � � ´ � � � � � � � �À � � � � � � � � � ½ � � � � � � � � � � � Ä � � � � � � � � � � � � � � ³ � � � ½ � � � � � � � � ¼ � � ¸ � ¸ É � � � �� � � � � � � � � � � � � � � � � � � À Ý � � ½ � � ¹ À � � � � � � � � � � � � � ¹ � � � � � � � � � � � ´ � � � � � � � � � ¹ À � �� � � � � � � � � � � � � � �  
 ¿ � ¹ � ¸ É � � � � � � � � � � � � ´ � � � � � À � � � � � � � � � � � � � � ¼ � � � � À � � � ´ lerin, guanidin � ½ � � Ä � � � � � � � ¼ � À � ¸ À � � � ¼ µ � � � ´ � � ¼ � � � À � � � ¼ µ � � � � À � À � ¼ À � � � � À � � � ¼ µ ¶ � � � Ä �� ½ � ¸ À � � � � ´ � � � � � � � � � � � � � ¹ � � � � ¶ � ¶ � À � � � � ´ � Ë Ì � Ð

4 
� � � ¹ � µ � � � � �  

 

 
 

 

 



194 

 

ô � ¢ ª ­ ²
 

 

 
 

 è �   ® ö ã � � � « ª � � ¢ ä ± � ± © é � � � ¬ � � � � � �   ¡ ¢ « � � ®
 

 à � � � � � � � � � � ¹ � ¸ É � � � � � ´ À � � � ¸ � � À � ½ � � ¶ � ¶ � À � � � � ´ � � � � � � � � � ¹ À � � � � �
incelenecek olursa; 

 ò � � À � � � � � ¶ � � � � � � ´ � É � � µ � À � À � � � � Ô Ä � � � Ô � À � ¶ � �  
 

 
 Ö ¾ � � ¸ � � À � � ¶ ¹ � � � � � µ � À µ � � � � � � ´ � � � � ½ � ½ � Ä � � ¶ Ä Ä � � � � É � � É � � À � � �

sodyum metilat � � � � � � � � � ´ � � � � � � � � � � � � ¹ À � � � � � Ô � ¾ � ´ � � � Ô � � � � ´ � À � ¶ Ô ¶ � �  
 



195 

 

 
 ñ � À µ � � � � � � � � É � É � � � � � � � ½ � ½ � � � � � µ � À � À � � ¸ � � � � � � � � ¶ ¹ ¶ � � � � ´ � � ´ � � �¸ � � � � À � ´ ¶ ¾ ¶ � � � � � � ¹ � ¸ � � � ´ � � � � ´ ´ � � � � É ¶ � � � ½ � ½ � � � ´ � ´ � � � ¸ � � � � ´ � � À � � ¹ �À � ¶ � � � � � � � ¹ � � � � ¸ � � À � ´ � ´ � � � � ¶ Ä Ä � � � � � � � ´ � � Ô � � É � ´ � Ä � � � � � �  

 È ¶ � ¶ � � � � � � � � � � ´ � � � � � � � ´ � � � � � ¹ � � � � ¹ � ¸ � � � ´ � � � � � � � � � � ½ � ½ À � � � � �µ � À µ � � � � � � ¼ É ½ � � � � � � � ¼ � � � � � � ´ � � � � � ¼
n-É ½ � � � � � � � ¼  piridin, ayarl� � � � � � � �

olarak; Na-metilat, K-metilat, Li-� � � � � � � � É � � ¶ Ä Ä � � � � É � � � � ¶ ¹ � ¶ � � � � ½ � ½ ´ � � �� � � � � � � � � � � ¼ � � ´ � � � � � � À � � � � � � � � � � � À � � � Ä � � � ¼ � � À Ä � ¹ À � � ¼
o-nitroanilin, � � � � � ´ � � � � � � � � � � � � ¶ � � � � � � � � � � � ´ � � �  

 Â � Ä � ó � � � � � � � � � � � � � � � � ¹ À � � � � � � � � ´ � Ý � � � � � � � � � � � � � À � ¶ Ô ¶ � � � ¶ ´ �� � � � � � ¹ À � ¶ � É � � � Ô � À � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Þ � -etilat ile bu olaya � � � � � � � � � � � ù � � À � ¶ Ô ¶ � ¶ � ¶ � � � � � � � � � � � À � � � � � tetraalkil 

amonyumhidroksit ilave edilir. 

 õ À � � � � � � � � � � � � � � � � � ¹ � ´ � � À � � � ¹ � ¸ É � � � � � � � � � � � Ô � � � � � ¼ � Ô � � �´ ¶ ¹ � � � � � � � � � � � ¹ � � � � ¹ � � � � � ´ � � � ´ � � � � � � � ¶ � � � � � � � ¹ � � � � � � � � � � � � � � � ¾ � � � �
miktar tayini, HClO4 

� � � µ À � � � � � ¹ À � � � � � � À � � � � � ¹ � µ � � � � � ð � � � � � � � � � � � � � � � ´ �� À � À � � � � � � � � À � � � � � ´ � � � ¹ � � ¹ � µ � � � É � � � � �  
 

Keto-� � À � ´ � � � � � � � � � � � ¹ � ¸ � � � ´ � � � � � � � � � � � � � � � � � É � � � Ô � � � � � � � ¼ � � ¹ � ¸
a� � ´ � � ¹ � µ � ´ � � � ¸ � � À � � � � � � Ä � ¹ � � � � � ¹ � ¸ � � � ´ � � � � � � � � � � � � � É � � �� ½ � ¸ À � � � � ´ � � � � � � � � � � � � � ¹ � � � Â � -� � � � � � � � � � � ¶ � ¶ � À � � � � ´ � ¹ � µ � � � � �  
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3.2.2.2 Oksido-

 � � � � � � � � � � � � � � � � � � � � � �

 

 

3.2.2.2.1 � � � � � � � � �
ik Titrasyonlar 

 � �  ! " # $ " % $ " $ ! $ ! & # ' �  ( " # & ) # � # )  * & + ) # ( )  * & + � # # � # & " , $ �  ! - . / 0 " ! $ ' $1 + " " # ( , " , & 2 � 3 4 5 � 6 7 8 9 � : � # ) # $ �  ! ; & 0 # 1 ' $ �  ( ' , & # ' , ( ) # # - , * # - , 1 # & < = - , * #- , 1 # ( $ �  ! ; # � # & " , ! $ �  ' > " ? # ! " # ! $ ! & 0 0 ) $ " $ & 2 � 3 4 5 4 6 7 8 9 � : < = ( @ # 1 A + $ 1 $! 0 & $ B 2 � 3 4 5 � 6 7 8 9 � ; � 3 4 5 4 6 7 8 9 � : -  * + / # B # ( 1 # & , C ! , & , " , & D 0 % 0 ( 0 " " # & # 1 E 0 & $ 1 $ ' $ ( 0 A $ & ) 0 ( � 3 4 5 4 6 7 8 9 � ) 0 ( $ & <
 

 7 " 0 B 0 ( ! 0 " $ �  ! A # / , B # ) ) 0 " 0 & $ � > 1 ' 0 " ! % 0 & ; 1 0 ( ) $ ' $ ) 0 $ �  ) > & $ �  ( + ( #
indirgenir. 

 F G H I J I F K
 

 � �  ) + $ �  ) > & $ �  ( + ( # $ ( ) $ & % 0 � 0 ( B # ) ) 0 " 0 & L
 S2O3

2-
, Sn

2+
, H2S 

 � �  !
 

� + B + C # 1 A $ &  1 ' $ ) # ' �  ( # M # ( , ) , & < � �  ! $ " 0 -  1 # / ' # � , ) # B # ) ) 0) $ & 0 1 !  " # & # 1 ! $ ! & 0 0 ) $ " 0 A $ " $ & < 3 # " ( , / @ # # & ' 0 ( $ ! D 0 ! $ �  ' > " ? # ! ; $ �  ! $ " 0 ) $ & 0 1
titrasyon

) # . ( 0 B " $ ) $ & < N $ & -  1 A $ " 0 C $ 1 $ �  ) > & > $ �  ! # � > 1 ' 0 " ! % 0 B 0
 kapasitesine ' # E $ O ! $ & < N . � " 0 @ 0 A + A $ " 0 C $ 1 " 0 & ! $ �  ' > " ? # ! $ " 0 $ �  ! # - , * # - , 1 # & # & # 1 ! $ ! & $ B 0 ! & $ 1 " # & # 1 # ( # " $ / 0 ) $ " 0 A $ " $ & < N + � . ( ! 0 B $ ( ) $ & 0 1 ! $ ! & # ' �  (

 olarak bilinir. 

 P Q
+ 2 é

R P S
 

 � �  ) > & ) 0 ( $ �  ! # - , * # - , 1 # & # (
maddeler: MnO4

-
, Cr2O7

2-,
 H2O2, IO3

- 

 � �  !
 

' + ) # -  1 # / - . / > ( > & ; ? # 1 # ! $ �  ) > & - . / 0 " ! $ ' $ $ - $ ( ) 0 ! & $ $ �  ) > & 0) . ( > C ! > * > ( ) 0 ( ' + ) # - . / > ( B 0 . / 0 " " $ * $ 1 # / # ( , & <
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� �  ) > & - . / 0 " ! $ ' $ ( $ ( - . / > @ >  " # & # 1 1 + " " # ( , " B # ' , - . / > ( > & " > * > # & ! , & ) , * ,% $ A $ $ �  ) + ( A + E # & " # C B # ' , ( , ) # # / # " ! , & < N . � " 0 @ 0 $ �  ! - . / 0 " ! $ ' $ ( $ ( ' ! # A $ " $ ! 0 ' $ ( $) 0 ' # * " # B , C  " + & <
 

 8 > B $ ( ) $ & 0 1 ! $ �  )  B 0 ! & $ 1 ! $ ! & # ' �  ( " # & ; $ �  ! + ( ! $ �  ' > " ? # ! $ " 0! $ ! & # ' �  ( + ( # ) # � # ( , & < Y !  1 $ �  B 0 ! & $ 1 & 0 # 1 ' $ �  ( ) 0 ( 1 " 0 B $ L
 

 Z [ \ ] [ ^ _ ` [ Z a \ b [ ^ _ c ` ^
 

 9 0 # 1 ' $ �  ( 0 ( $ � $ O d e f  " ) + * + ( ) # � > & > & < 5 $ * 0 & A $ & ) 0 � $ C " 0  & ! # B# " 1 # " $  " B # B # " , ) , & < = " 1 # " $  & ! # B ) # $ �  ! E $ O  $ �  ) $ ! $ �  ( + ( # ) . ( > C > O! $ �  ' > " ? # ! $ �  ( + ( + ' > " ? # ! #  1 ' $ ) 0 0 ) 0 & D 0 )  " # � , ' , $ " 0  & ! # B ) # # � ( , B $ 1 ! # &$ �  ) + ( & 0 ) > 1 ' $ �  ( + $ - $ ( ) # E # # / ! $ �  ' > " ? # ! E # & @ # ( , & <
 

 

 
 � �  ! + ( / # � , ? A # / $ 1 - . / 0 " ! $ ) 0 ! $ ! & 0 0 ) $ " B 0 ' $ % 0 & 0 1 $ �  & ' # # � # & " , - . / 0 " ! $ " # & # 1 ! $ �  ' > " ? # ! � 0 & $ ( 0 # & ' 0 ( $ ! - . / 0 " ! $ ' $ 1 + " " # ( , " B # ' , % 0 & 0 1 $ & < O d g h h i ) 0 (A > � > 1  " # ( - . / 0 " ! $ " 0 & ) 0 # � # & " , $ �  ! - . / 0 " ! $ ' $ $ " 0 ! $ ! & # ' �  ( � # O , " # B # / < 5 $ * 0 &! # & # ? ! # ( ! $ �  ' > " ? # ! , ( ' ! # ( ) # & ! - . / 0 " ! $ " 0 & $ # ' $ ! O d i " # & ) # ' ! # A $ " ) 0 * $ " ) $ & < 7 ( $ � $

stabiliteyi pH=9-
h j # & # ' , D 0 & $ & < 4 1 ' $ M 0 ( ! $ �  ' > " ? # ! , ( ) 0 1  B O  / $ ' �  ( + ( +1  " # � " # C ! , & , & D 0 A + O # & - # " # ( B # ' + ) # 0 ' 0 & B $ 1 ! # & ) # A + " + ( # ( A # 1 , & $ �  (' # ? ' , / " , * , $ " 0 1 # ! # " $ / 0 0 ) $ " $ & < N + ( 0 ) 0 ( " 0 ' + � + ( ' # ?  " B # ' , . ( 0 B " $ ) $ & <

 

 � �  )  B 0 ! & $
 

! $ ! & # ' �  ( " # & , ( ) # )  * & + '  ( + - # " # A $ " B 0 1 $ - $ ( ;
 

· A
' $ ! " 0 ( ) $ & $ " B $ C $ �  ) > & - . / 0 " ! $ ' $ ( $ ( E # D # ) #  1 ' $ ) 0  " B # ' , ( # 0 ( % 0 "  " B # 1

 

· E
" 0 B 0 ( ! 0 " $ �  ) + ( A + E # & " # C B # $ " 0 B $ 1 ! # & , ( , ( # / # " B # ' , ( , . (

lemek 

gerekir. 

 � �  ) > & $ �  ( + # ' $ !  & ! # B ) # E # D # ( , (  1 ' $ M 0 ( $ ! # & # ? , ( ) # ( � # D # C � # D # C
okside olur. k l m l no p q n ros q t o p u k r n
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Asit ortam
) # $ �  ) > & $ �  ( + ! # & # ? , ( ) # ( $ ( ) $ & % 0 ( 0 ( B # ) ) 0 " 0 & D 0 , C , 1 A +

reaksiyonu katalize 
0 ) 0 & < N + ( 0 ) 0 ( " 0 � > 1 ' 0 " ! % 0 ( B 0 ( $ ( $ �  )  B 0 ! & $ 1! # � $ ( $ ( ) 0 ! $ �  ' > " ? # ! $ " 0 ! $ ! & 0 0 ! B 0 ) 0 ( . ( @ 0 ' $ ' ! 0 B ; B $ 1 ! # & , ' # O ! # ( # @ # 1� > 1 ' 0 " ! % 0 ( " 0 $ �  ) > & $ �  ( + # & # ' , ( ) # 1 $ & 0 # 1 ' $ �  ( + ( '  ( # 0 & B 0 ' $ $ - $ ( % 0 & 0 1 " $/ # B # ( ) # ( ? # / " # A 0 1 " 0 ! $ " B 0 B 0 " $ ) $ & D 0 A + 0 ' ( # ) # 1 # & # ( " , 1 ! # ! + ! + " B # " , ) , & <

 

 � � � � � � � � � � � � v � � � w x � � � � � y � y � � � � � � �
 � �  )  B 0 ! & $ ) 0 A $ ! $ C (  1 ! # ' , ; # � # & " , $ �  ! - . / 0 " ! $ ' $ 1 + " " # ( , " ) , * , ( ) # $ �  ) + (# C , & , ) + & + B # % 0 - B 0 ' $ D 0 1 # & # 1 ! 0 & $ ' ! $ 1 & 0 ( % $ ( $ ( A 0 " $ & " 0 ( B 0 ' $ $ " 0 ; ! $ �  ' > " ? # !- . / 0 " ! $ ' $ 1 + " " # ( , " ) , * , ( ) # $ ' 0 $ �  ! & 0 ( % $ ( $ ( 1 # � A  " B # ' , $ " 0 A 0 " " $

 
 " + & < � �  !

 - . / 0 " ! $ ' $ ! & $ $ �  ) > & $ �  ( + ( ) # ( )  " # � , 1  � + & 0 ( 1 " $ ) $ & < N + ( 0 ) 0 ( " 0 j < h z $ �  !- . / 0 " ! $ ' $ ( $ ( A $ & ) # B " # ' , h j j B " '  * + 1 ' + � # '  " + 1 ' # & , A $ & & 0 ( 1 D 0 & $ & < 9 0 ( 1) 0 * $ C $ B $ ( $ ( ) + � # & " , " , * ,  & ! # B # $ ( ) $ 1 # ! . &  " # & # 1 ( $ C # ' ! # 1  ( + " B # ' , $ " 0# & ! , & , " # A $ " $ & < � �  ) > & D # & " , * , ( ) # $ �  ! ( $ C # ' ! # ! # & # ? , ( ) # ( # ) '  & A 0 0 ) $ " 0 & 0 11 # & # 1 ! 0 & $ ' ! $ 1 B # D $ & 0 ( 1 D 0 & $ & < � �  ) > & �  1 " + * + ( ) # $ ' 0 & 0 ( 1  " + C B # / < 5 $ * 0 &! # & # ? ! # ( 0 1 ' ! & # 1 ' $ �  ( $ ( ) $ 1 # ! . & " 0 & $ 2 1 "  &  ?  & B ; 1 # & A  ( ! 0 ! & # 1 "  & > & : $ ( ) $ 1 # ! . & " # & # 1 1 + " " # ( , " # A $ " $ & < � ( ) $ 1 # ! . & " 0 & $ ( ) + � # & " , " , * , # ' $ ! $ " 0 # & ! , & , " , & 1 0 (  & % # ( $ 1A $ " 0 C $ 1 " 0 & D 0 , ' , A + ) + � # & " , " , * , # / # " ! , & <
 

 � � � � � � � � � � � � { � � � � � | � � � � } � � { ~ � ~ � � � �
 

1.  Titrasyon 
'  * + 1 ! # � # O , " B # " , ) , & < = 1 ' $ ! # 1 ! $ & ) 0

; 

a) I2 
& 0 # 1 ' $ �  (  & ! # B , ( ) # ( + - # & <

 

b) O2 ile I
-
 

# & # ' , ( ) # 1 $ & 0 # 1 ' $ �  ( E , / " # ( , &
. 

c) 
z $ C # ' ! #

 
$ ( ) $ 1 # ! . & > ( > ( & 0 ( % $ / # � , ? " # & D 0 ) . ( > B (  1 ! # ' , ( , (' # O ! # ( B # ' , % > - " 0 C $ & <

 

 

2.  
z $ C # ' ! #

 
% 0 & $ ! $ ! & # ' �  ( ) # 2 $ �  ) + ( ! $ �  ' > " ? # ! " # ! $ ! & # ' �  ( + ( ) # : $ �  ) + (A > � > 1 A $ & 1 , ' B , ! $ ! & 0 0 ) $ " ) $ 1 ! 0 ( '  ( & # $ " # D 0 0 ) $ " B 0 " $ ) $ & <

Erken konulursa; 

a) N
$ C # ' ! # + / + ( ' > & 0 # ' $ !  & ! # B ) # 1 # " # @ # * , ( ) # ( E $ ) &  " $ /  " + & D 0$ ( ) $ 1 # ! . &  " # & # 1 0 ! 1 $ % . ' ! 0 & B 0 / <

 

b) O
& ! # B ) # 1  ( ' # ( ! & 0 $ �  ! $ " 0 ( $ C # ' ! # % 0 & $ ) . ( > C > B ' > / 1  B O " 0 1 'D 0 & $ & < 5 . ( > B (  1 ! # ' , A 0 " $ & " 0 ( 0 B 0 / <

 

 

3. Titrasyon 
) 0 D # B " , - # " 1 # " # � # & # 1 � # O , " B # " , ) , & < = 1 ' $ E # " ) 0 Y

2O3
2-

 O # & - # " # ( , & <
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4. 
8 $ ! & # ' �  ( + ( � # O , " ) , * , 1 # O 1 # & # ( " , 1 ! # A 0 1 " 0 ! $ " B 0 " $ ) $ & <

Bekletilmezse $ �  ) > & ) 0 ( , C , * , ( 0 ! 1 $ ' $ $ " 0 �
2 

# - , * # - , 1 # & <
 

5. 
� �  ! ; " # ' ! $ 1 ; B # ( ! # & % $ A $  & % # ( $ 1 A $ " 0 C $ 1 " 0 & " 0 ! 0 B # ' 0 ! ! $ & $ " B 0 B 0 " $ ) $ & <

 

6. 
8 $ ! & # ' �  ( " # & # " 1 # " $  & ! # B ) # � # O , " B # B # " , ) , & <

 

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � y � � � � � � � � � � � �
 

Askorbik asit, dimerkaprol, fenazon (antipirin), halazon, hidrojen 

peroksit, izoniyazid, nitrofurazon, novaljin, potasyum benzil penisilin, 

sefaleksin, sefaloridin vb. 

 

3.2.2.2.2 Bromometri (KBrO3 

� � � � � � � � �
ile y

� � y � � �
titrasyonlar) 

 N + ! $ O ! $ ! & # ' �  ( " # & ;  & % # ( $ 1 B # ) ) 0 " 0 & $ ( ' 0 & A 0 ' ! A &  B $ " 0 D 0 & ) $ * $ 1 # ! , BD 0 ' > A ' ! $ ! > ' �  ( & 0 # 1 ' $ �  ( " # & , ( # ) # � # ( , " # & # 1 � # O , " , & < N &  B ) # $ �  ! % $ A $ $ � $ A $ &� > 1 ' 0 " ! % 0 ( ) $ & < � # 1 # ! # � # & " , A &  B - . / 0 " ! $ ' $ + / + ( ' > & 0 ) # � # ( , 1 " , E # " ) 01 # " B # ) , * , $ - $ ( ! $ ! & # ' �  ( $ - $ ( % 0 & 0 1 " $ A &  B ; � N & 4
3 + KBr dan meydana 

getirilir. 

 

 
 4 " + C # ( A &  B + ( A $ & 1 , ' B , ! # � $ ( $ � # O , " # @ # 1 B # ) ) 0 � $  1 ' $ ! " 0 & ; ? # / " # ' , $ ' 0

ortama 
� � $ " # D 0 0 ) $ " 0 & 0 1 # - , * # - , 1 # ( $ �  ) + ( 2 �

2

: # � # & " , ! $ �  ' > " ? # ! 2 Y
2O3

-2
) - . / 0 " ! $ ' $ $ " 0 ( $ C # ' ! # 1 + " " # ( , " # & # 1 ! $ ! & 0 0 ) $ " B 0 ' $ $ " 0 E 0 ' # O " # ( , & < N + � . ( ! 0 B " 0? 0 (  " ; ' # " $ ' $ " $ 1 # ' $ ! ; ' > " ? # B $ ! " 0 & ; & 0 /  & ' $ (  " ; $ /  ( $ # / $ ) % $ A $ B # ) ) 0 " 0 & ! # � $ (

edilebilir.   

 

 
 

KBrO3 
, ( 0 C ) 0 * 0 & # * , & " , * , g � N & 4

3 (167.02)/6 = 27.84 

 

0.1 
z A &  B - . / 0 " ! $ ' $ $ - $ ( � < � � � % � N & 4

3 
! # & ! , " , O ) $ ' ! $ " 0 ' + $ " 0 h j j j B " i� 0 ! # B # B " # ( , & <

 

 

Toplu denklem: 
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3.2.2.2.3  Permanganimetri 

 � 0 & B # ( % # ( # ! ; 1 + D D 0 ! " $ � > 1 ' 0 " ! % 0 ( A $ & A $ " 0 C $ 1 D 0 1 0 ( ) $ 1 0 ( ) $ ( $ ($ ( ) $ 1 # ! . & > 2  !  $ ( ) $ 1 # ! . & :  " B # ' , ( 0 ) 0 ( $ � " 0 ; ! $ ! & # ' �  ( " # & ) # -  1 1 + " " # ( , " , & <= � # & " , O 0 & B # ( % # ( # ! - . / 0 " ! $ ' $ ; $ ( ) $ & % 0 ( B # ) ) 0 " 0 & $ ( B $ 1 ! # & ! # � $ ( $ ( ) 01 + " " # ( , " , & < N + � . ( ! 0 B 1 + " " # ( , " # & # 1 0 ( -  1 � 0
+2

, oksalat, arsenik, antimon, ( $ ! & $ ! D 0 ? 0 & &  ' $ �  ( > & $ �  ( " # & , $ " 0 d
2O2, kalsiyum laktat ve kalsiyum glikonat ( + B + ( 0 " 0 & $ ( $ ( B $ 1 ! # & ! # � $ ( $ � # O , " # A $ " $ & <

 

 

Permanganat � � � � � � � � � � � � �
zellikleri: 

 

Permanganimetrik titrasyonlarda 0.1 N KMnO4 
- . / 0 " ! $ ' $ 1 + " " # ( , " , & <� . / 0 " ! $ ( $ ( E # / , & " # ( , C , ' , & # ' , ( ) # ) $ 1 1 # ! 0 ) $ " B 0 ' $ % 0 & 0 1 0 ( E + ' + ' " # & D # & ) , & <� 0 & B # ( % # ( # ! - . / 0 " ! $ ' $ ; , ' , D 0 ' , @ # 1 ! # ( 1  " # � " , 1 " # 0 ! 1 $ " 0 ( 0 & 0 1 A  / + ( + & < Y > / % 0 -1 # * , ) , ; " # ' ! $ 1 % $ A $ B # ) ) 0 " 0 & $ " 0 ! 0 B # ' , ( ) # � > 1 ' 0 " ! % 0 ( B 0 & 0 # 1 ' $ �

onu vererek A  / + ( # A $ " $ & < N  / + ( B # � , . ( " 0 B 0 1 $ - $ ( - . / 0 " ! $ ' $ ( $ ( # * / , 1 # O # " , & 0 ( 1 " $C $ C 0 " 0 & ) 0 ; , ' , D 0 , C , 1 ! # ( + / # 1 ! # ' # 1 " # ( B # " , ) , & < N + ( # & # * B 0 ( E # / , & " # ( # (- . / 0 " ! $ " 0 & $ ( + / + ( ' > & 0 ' # 1 " # ( B # B # ' , ; ! # / 0 - . / 0 " ! $ " 0 & $ ( 1 + " " # ( , " B # ' , . ( 0 & $ " $ & <
 

 � 0 & B # ( % # ( # ! - . / 0 " ! $ ' $ ;  & ! # B ) # ' # ? ' , / " , 1  " # & # 1 A + " + ( # ( 1 "  & $ �  ( + ( +� > 1 ' 0 " ! % 0 & < 4 & ! # B ) # A + " + ( # A $ " 0 @ 0 1 0 ' 0 & B $ 1 ! # & ) # 1 $ ) 0 B $ & $ �  ( + & 0 # 1 ' $ �  ( +1 # ! # " $ / " 0 & < N + ( 0 ) 0 ( " 0 � � 0 & B # ( % # ( # ! - . / 0 " ! $ ' $ $ " 0 ) 0 B $ & $ - 0 & 0 ( O & 0 O # & # ! " # & , (! $ ! & # ' �  (  & ! # B , ( ) # 1 "  & $ �  ( + A + " + ( B # ) , * , ( ) # ( 0 B $ (  " + ( B # " , D 0
ya � > 1 ' 0 " ! % 0 ( B 0 � $ . ( " 0 � 0 @ 0 1 ! 0 ) A $ & " 0 & # " , ( B # " , ) , & <

 

 � 0 & B # ( % # ( # ! $ " 0 � # O , " # ( ! $ ! & # ' �  ( " # & ) # 0 ( . ( 0 B " $ (  1 ! # " # & ) # ( A $ & $$ ( ) $ 1 # ! . & 1 + " " # ( , " B # B # ' , ) , & < � 0 & B # ( % # ( # ! ;  & ! # B , ( # ' $ ) $ 1 � # ) # A # / $ 1 " B # ' , ( # % . & 0 $ 1 $ ? # & 1 " , ! 0 O 1 $ B 0 D 0 & $ & <
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1) Asit Ortam: 
N +  & ! # B ) # � # O ,

lan titrasyonlarda KMnO4 

karakteristik pembe rengi kaybolana kadar titrasyona devam edilir. Rengin 1 # � A  " ) + * + # ( 0 1 $ D # " # ( (  1 ! # � , % . ' ! 0 & $ & < = ' $ !  & ! # B ) #  " + C # ( & 0 # 1 ' $ �  (
denklemi; 

 

 
  6 # ( % # ( $ �  ( + ) 0 * 0 & " $ * $ L �

 

 � � x � � � � � � �
 da Bazik Ortam: 

N +  & ! # B ) # � # O , " # ( ! $ ! & # ' �  ( " # & ) #O 0 B A 0 & 0 ( % $ (  " + C ! + * + # ( 0 1 $ D # " # ( (  1 ! # � , A 0 " $ & " 0 & < 9 0 # 1 ' $ �  ( ) 0 ( 1 " 0 B $ �
 

 

 6 # ( % # ( $ �  ( + ) 0 * 0 & " $ * $ L �
 

 � 0 & B # ( % # ( $ B 0 ! & $ 1 ! $ ! & # ' �  ( " # & $ 1 $ 1 , ' , B ) # $ ( @ 0 " 0 ( 0
bilir. 

 

1) Direkt Titrasyon
L � ( ) $ & % 0 ( B # ) ) 0 $ - 0 & 0 ( ( + B + ( 0 ; # � # & " , � 6 ( 4

4 - . / 0 " ! $ ' $ $ " 0 )  * & + ) # ( ! $ ! & 0 0 ) $ " $ & <
 

 � � � � � �
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