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Zusammenfassung 
Es wird ein Vcrfahren zur q n a n t i t a t i v c n  papierchromatographischen 

Bes t immung  fluorcscierender F lav ine  beschrieben. A n  H a n d  dcr Ribo- 
f l av inbes t immung  wird seine Brauchbarke i t  gezeigt. 
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The common ferrocyanide salts give solutions of alkal ine reaction,  
and  are expected to precipi tate  solut ions of z i rconium compound.  
WI~IBVLL ~ has reported that the precipitate obtained on adding a 
solution of potassium ferrocyanide to a solution of zirconyl chloride has 
the composition (Zr0)2Fc(CN)6 , with ten molecules of water of hydration. 
VE5-ABLE and MOEHLMANN I were able to obtain only precipitates of 
higher zireonia content, and these precipitates varied in composition 
with the zirconium concentration in the mother liquor. One of their 
compositions obtained at the ordinary temperature corresponded to the 
formula (ZrO)2Fe(CN)6, ZrO2H20. The results of amperometrie titrations 
of zireonylchloride with potassium ferrocyanide have been incorporated 
in the present communication. 

Experimental 
The manual polarograph arrangement was used for carrying out the titrations. 

Vernier Potentiometer ('Pye' make) was used as a potential divider, the current was 
measured by a freely suspended reflecting galvanometer (sensitivity at 1 meter 
radius 1,5O0mm//~A with a current constant of 6.7•176 Capillary 
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( 'Sargent'  make) with a bore of 0.03 mm and a drop line of 2- -3  see was used for 
dropping mercury. KCl-sohtion was used as a supporting electrolyte with a 0.05~ 

solution of gelatine as maxi- 
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Fig. i. Amperometrie titrations zirconyl chloride 
with potassium ferrocyanide 

mum suppressor. 
The titrations were carried 

out at :Ecl. e. = --1.8 V against 
a mercury pool electrode. ]Nitro- 
gen was bubbled through the 
cell after each addition; this 
ensured a thorough mixing of 
the reactants and removing of 
oxygen from the mixture. The 
diffusion current obtained after 
each addition of the t i t rant  was 
corrected for a small dilution 
effect by multiplying the desired 
value by the factor (V-kv)/V, 
where v is the  volume of the 
t i trant added uptoa  given stage, 
and V is the originally taken 
volume of the solution to be 
titrated. The titrations were 
performed at different concen- 
trations of the reactants. The 
results have been included in 
the Table Fig. 1 shows some 
titration graphs. 

lgo. 

Table. Amperometrie Titration el Zirconyl Chloride with Ferrocyanide 

Concentration ZrOCl~ KdFe(CIN)6 Ratio 
ratio solution solution at the Compound 

required equivalent formed 
point 

0.01 IV[ ZrOCl~ and 
0.1 M K~Fe(C]N)6 

0.005 M ZrOCI~ and 
0.1 M K~Fe(CN)s 
0.005 M ZrOC12 and 
0.05 M K~Fe(CN)6 

0.004 1Vi ZrOC12 and 
0.04 M KdFe(CN)8 

0.002 M Zr0C1 s and 
0.021~ K,Fe(CN)6 

0.001 1VI ZrOC1 s and 
0.01 M K~Fe(CN)6 
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(Zr0)sFe(CN)s 

(ZrO)~Fe(CN)s 
(ZrO)sFe(ON)6 
(curve 3, Fig. 1) 

(ZrO)~Fe(CN)s 
(ZrO)sFe(CN)~ 
(curve 2, Fig. 1) 

(ZrO)sFe(CN), 
(curve 1, l~ig.1) 

F r o m  t h e  T a b l e  i t  is c lear  t h a t  w i t h  al l  d i l u t i ons  t h e  f o r m a t i o n  of  t h e  

c o m p o u n d  (ZrOs)Fe(CN)a is i nd i ca t ed .  Th i s  shows t h a t  z i r cony l  ch lor ide  

a n d  p o t a s s i u m  f e r r o e y a n i d e  r e a c t  in t h e  e q u i v a l e n t  r a t i o  o f  2 : 1 .  T h e  

r e a c t i o n  affords  a s ens i t i ve  m e t h o d  for  t h e  e s t i m a t i o n  of  z i r con ium.  
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Summary 
A m p e r o m e t r i c  t i t m t i o n s  of  z i rconyl  chlor ide wi th  p o t a s s i u m  fcrro- 

cyan ide  have  been car r ied  ou t  b y  the  d ropp ing  m e r c u r y  e lect rode a t  
p o t e n t i a l  of  - -1 .8  V. The  reac t ion  of t he  two compounds  t akes  p lace  in 
t he  ra t io  of  2 :1  wi th  t he  fo rma t ion  of  (ZrO)2Fe(CN)6. This  affords 
sens i t ive  m e t h o d  for  the  e s t ima t ion  of  z i rconium in z i reonyl  solutions.  

Zusammenfassung  

A m p e r o m e t r i s c h e  T i t r a t i o n e n  yon  Zi rkony]eh lor id  m i t  K a l i u m -  
h e x a c y a n o f e r r a t ( I I )  wurden  m i t  t t i l fe  de r  Quecks i lbe r t ropfe lek t rode  be i  
e inem P o t e n t i a l  yon  - -1 ,8  V durchgef i ihr t .  Die be iden  Verb indungen  
reag ie ren  m i t e i n a n d e r  im Verhi~ltnis 2 :1 ,  wobei  (Zr0)2Fe(CN)6 gebi lde t  
wird.  Diese R e a k t i o n  ermSgl icht  eine empfindl iche Z i rkon iumbes t im-  
mung  in Zi rkonyl l6sungen.  
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