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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 # / # ( , & <
 

 T U V T W T X W
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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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