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Prin c ip le o f M e a s u re m e n t

K a rl F is c h e r titra tio n is s im p ly a m e th o d fo r q u a n tify in g w a te r c o n te n t o f s a m p le s . Th e fu n d a m e n ta l p rin c ip le b e h in d th is

re a c tio n is b a s e d o n th e B u n s e n re a c tio n b e tw e e n c o m p o u n d s s u c h a s io d in e , s u lp h u r d io x id e to fo rm s u lp h u ric a c id a n d

h y d ro g e n io d id e . K a rl F is c h e r in itia te d a n e w m e th o d b a s e d o n B u n s e n ’s re a c tio n . He d is c o v e re d th a t th e re a c tio n c o u ld

b e m o d ifie d fo r d e te rm in in g w a te r in a n o n -a q u e o u s s y s te m c o n ta in in g a n e x c e s s o f s u lp h u r d io x id e in th e p re s e n c e o f a

s u ita b le b a s e . He u s e d a p rim a r y a lc o h o l (m e th a n o l) a s th e s o lv e n t a n d a b a s e (p y rid in e ) a s th e b u ffe rin g a g e n t.

W h a t is th e K a rl F is c h e r Re a c tio n ?

(1) CH3OH + SO2 + RN [RNH]SO3CH3

Re a c tio n (1) is w h e re th e a lc o h o l re a c ts w ith s u lp h u r d io x id e (SO 2) a n d b a s e to fo rm a n in te rm e d ia te a lk y ls u lfite s a lt

(2) H2O + I2 + [RNH]SO3CH3 + 2RN [RNH]SO4CH3 + 2[RNH]I

Re a c tio n (2) is th e o x id a tio n s te p w h e re th e in te r m e d ia te is th e n o x id is e d to a n a lk y ls u lp h a te s a lt. Th is re a c tio n

c o n s u m e s w a te r.

W a te r a n d io d in e a re c o n s u m e d in a 1:1 ra tio . O n c e a ll o f th e w a te r p re s e n t is c o n s u m e d , th e p re s e n c e o f e x c e s s

io d in e is d e te c te d b y th e in d ic a to r e le c tro d e . Th a t s ig n a ls th e e n d -p o in t o f th e titra tio n . Th e a m o u n t o f w a te r

p re s e n t in th e s a m p le is c a lc u la te d b a s e d o n th e c o n c e n tra tio n o f io d in e in th e K a rl F is h e r titra tin g re a g e n t a n d

th e a m o u n t o f K a rl F is h e r Re a g e n t c o n s u m e d in th e titra tio n .

D e p e n d in g o n th e ty p e o f b a s e u s e d th e ra te o f re a c tio n w ill v a r y. Cla s s ic K a rl F is c h e r re a g e n ts c o n ta in e d p y rid in e ,

a n o x io u s c a rc in o g e n , a s th e b a s e . D u e to its w e a k b a s ic ity th e re a c tio n is s lo w a n d th e e n d p o in t is n o t s ta b le . Th e

m o s t c o m m o n b a s e u s e d to d a y is im id a z o le w h e re g re a te s t a c c u ra c y a n d re p e a ta b ility c a n b e a c h ie v e d .

Co u lo m e tr y is a n a b s o lu te te c h n iq u e s o s ta n d a rd is a tio n o f K a rl F is c h e r re a g e n ts is n o t n e c e s s a r y.

Co u lo m e tric Titra tio n M e th o d

In c o u lo m e tric K a rl F is c h e r, io d in e is g e n e ra te d e le c tro c h e m ic a lly in s itu d u rin g th e titra tio n .

Th e a n o ly te c o n ta in s io d id e , s u lp h u r d io x id e , b a s e s a n d s o lv e n ts s u c h a s m e th a n o l. Ele c tro ly tic o x id a tio n o c c u r s

w h e n a s a m p le is a d d e d to th is a n o ly te .

Io d in e is g e n e ra te d a t th e a n o d e o f th e titra tio n c e ll a s s h o w n in fo r m u la (3)

(3) 2I--2 e I2

Sto ic h io m e tric a lly, 1 m o le o f  w a te r w ill re a c t w ith 1 m o le o f  io d in e , s o th a t 1 m illig ra m o f  w a te r is e q u iv a le n t to
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Co m p a ris o n o f v o lu m e tric a n d c o u lo m e tric titra tio n c e lls .

In th e v o lu m e tric te c h n iq u e , w h ic h is u s e d to

d e te r m in e h ig h e r w a te r c o n te n ts g e n e ra lly a t le v e ls

a b o v e 5% , th e io d in e is in tro d u c e d v ia a b u re tte o r

s im ila r d o s in g s y s te m . F o r lo w e r

w a te r c o n te n t d e te c tio n , d o w n to p p m le v e ls , th e

c o u lo m e tric te c h n iq u e p ro d u c e s th e io d in e

in -s itu b y e le c tro ly s is .

Co u lo m e tr y im p ro v e s th e K a rl F is c h e r te c h n iq u e b y

re m o v in g th e n e e d fo r re a g e n t c a lib ra tio n a n d

p ro v id e s a n a b s o lu te re s u lt in m ic ro g ra m s o f w a te r.

L o w re a g e n t u s a g e : m u ltip le s a m p le s c a n b e

a n a ly s e d w ith a s in g le c h a rg e o f re a g e n t w h ic h

m e a n s le s s w a s te a n d le s s h a n d lin g o f c h e m ic a ls ,

g o o d n e w s fo r He a lth a n d Sa fe ty.

Aq u a m a x K F Re a g e n t

Aq u a m a x K F Re a g e n t A is a g e n e ra l c o u lo m e tric K F a n o ly te fo r u s e w ith g e n e ra to r e le c tro d e s w h ic h in c o r p o ra te a frit

o r d ia p h ra g m to s e p a ra te th e a n o d e a n d c a th o d e c h a m b e r s . U s e d in c o n ju n c tio n w ith Re a g e n t C th is fo r m u la tio n is

s u p p lie d in a p a c k o f 8 x 100m l b o ttle s , 8 x 5m l c a th o d e v ia ls , a ll c o n v e n ie n tly lo c a te d in a s in g le c a rto n .

To c o n fo r m to ASTM , API, EI, ISO (p lu s o th e rs ) m e th o d o lo g y fo r w a te r c o n te n t d e te r m in a tio n o f o il a n d p e tro le u m

p ro d u c ts , th e a n o d e re g e n t m u s t b e m o d ifie d w ith x y le n e to im p ro v e s a m p le s o lu b ility a n d m is c ib ility. Aq u a m a x K F

Re a g e n t is p re -m ix e d w ith x y le n e , a n d o th e r s o lu b iliz e rs to e lim in a te s id e re a c tio n s , s o th a t th e o p e ra to r d o e s n o t h a v e

to s to re o r m ix c h e m ic a ls .

W e c o n d u c te d e x te n s iv e c o m p a ris o n tria ls o f Aq u a m a x K F R e a g e n ts a g a in s t o th e r  le a d in g b ra n d s w ith v e r y

p o s itiv e re s u lts . U s in g w a te r  s ta n d a rd s ra n g in g fro m 10 µ g w a te r  u p to 10,000 µ g w a te r  u n d e r  c o n tro lle d c o n d itio n s

w e fo u n d Aq u a m a x K F A a n d K F C to b e e q u iv a le n t in p e rfo r m a n c e a c c u ra c y to th e o th e r  b ra n d s b u t m u c h fa s te r

in titra tio n s p e e d a n d w ith lo w e r  b a c k g ro u n d d rift v a lu e s . Aq u a m a x K F R e a g e n ts , p e rfo r m e d m u c h fa s te r  th a n

o th e r  s p e c ia l o il re a g e n ts a n d a t th e 10,000 µ g c o u n t le v e l (a s re q u ire d b y ASTM m e th o d s ), g a v e a re s u lt o f

10,004 µ g w h ic h is w ith in 0.04% .

Aq u a m a x K F Re a g e n ts c o m b in e s p e e d a n d a c c u ra c y

V O L U M E T R IC C O U L O M E T R IC

K.F. Titration Cell Differences

• Sin g le s h o t b o ttle s

• Sa fe r to u s e

• Sa fe r  to s to r e

• L o w c o s t

• F a s te r p r e c o n d itio n

• R e d u c e d d o w n tim e

• Im p r o v e d s a m p le m is c ib ility / s o lu b ility

• F o r  u s e w ith a ll c o u lo m e te r s

O rd e rin g In fo r m a tio n

Pa r t N o . Pro d u c t d e s c r ip tio n

620000 Aq u a m a x K F Re a g e n t K it (8 x 100m l a n o d e p lu s 8 x 5m l c a th o d e )

GECIL  Process 14 rte de Saint Romain 69450 Saint Cyr au mont d’or  France
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