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Although hypophosphites are powerful reducing agents capable of 
reducing the cations to metallic or lower valency states, their use in 
analytical procedures has been rather limited. EvAns 1 found that  
hypophosphites reduce acid solutions of tin (IV) quantitatively to tin (II) 
when traces of mercury salts are present. He developed a volumetric 
method for the determination of tin based on this reaction. The same 
author ~ used hypophosphite for separation of arsenic as metal from 
antimony. I v ~ o v - E ~ N  a estimated germanium iodometrically after 
reduction of germanium (IV) to germanium (II) with sodium hypophos- 
phite~ 

We have now carried out experiments to see whether hypophosphites 
can be employed for reduction of Iron (III) to Iron (II) in acid solutions. 
SI~VS~TS and MAZOR 5 long ago observed that  iron solutions are reduced 
on treatment with hypophosphite at the temperature of boiling water 
bath. But the Iron (II) so formed could not be titrated against potassium 
permanganate since the phosphorous acid which was also present in the 
mixture is readily oxidized by this oxidant. M~TC~ELL ~ observed ,that 
considerable error is caused by the presence of hypophosphite when 
ferrous salts are titrated by potassium dichromate. This is evidently due 
to a secondary reaction between potassium dichromate and hypophos- 
phite induced by the primary fast reaction between potassinm di- 
chromate and ferrous iron: We have now observed that  eerie sulphate and 

s o d i u m  vanadate so]utions give accurate results when ferrous iron 
solutions are titrated in presence of hypophosphite or phosphite or both. 
Having established the advantage of these two reagents over potassium 
permanganate and potassium dichromate, we examined whether the 
reduction of Iron (III) to Iron (II) with hypophosphite is quantitative. 

Experimental. 
A known volume of ferric alum solution is treated with an excess of a 5 per cent 

solution ofhypophosphite and hydrochloric acid to keep the acidity to the required 
level. (Sulphuric acid could not be substituted for hydrochloric acid since the 
reaction was found to be slow.) The mixture is then boiled for different length s 
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of time, cooled under the tap and the ferrous iron formed is titrated with a standard 
solution of ceric sulphate using n-phenyl anthranilic acid as indicator. The ferric 
alum solution is standardized by reduction with stannous chloride and titration 
against  standard ceric sulphate. The results of one of the several estimations 
carried out are recorded in Table 1. 

Table 1. 

Iron taken = 1.0520 mfllimols; Acid concentration = 2 N HC1. 

Time of reaction Iron found Time of reaction Iron found 
(minutes) (millimols) (minutes) (millimols) 

5 
10 
15 

1.0160 
1.0400 
1.0500 

20 
30 

1.0500 
1.0500 

Resul t s  in the  above  tab le  show t h a t  t he  reac t ion  is complete  in 
15- -20  min.  The influence of  the  acid  concent ra t ion  has  also been s tud ied  
and  i t  was found t h a t  quan t i t a t i ve  reduct ion  of  i ron ( I I I )  was affected b y  
hypophosph i t e  a t  an  ac id  concent ra t ion  of 2 - - 3  N, the  t ime  of  the  
reac t ion  being 15- -20  rain. A t  h igher  or lower acid  concent ra t ions  the  
reduc t ion  was found to  be incomple te  dur ing  this  t ime.  

The m e t h o d  out l ined  above  has  been a dop t e d  for es t imat ions  of  i ron 
over  a wide range of  concentra t ions  and  the  resul ts  ob ta ined  were in good 
agreement  wi th  the  s t a n d a r d  method .  Some resul ts  are given in t ab le  2. 
The t i t r a t i on  of  t he  ferrous i ron can be carr ied out  e i ther  wi th  ceric 
su lpha te  or sodium v a n a d a t e  (Table 2). 

Table 2. 

Iron taken Iron found Iron taken Iron found 
(millimols) (millimols) (millimols) (mfllimots) 

1.7010 1.6995 
1.1340 1.1320 
0.9320 0.9310 
0.7040 0.7020 

0.3520 
0.2539 
0.1720 
0.0847 

0.3510 
0.2535 
0.1710 
0.0847 

Summary. 
A new m e t h o d  for the  reduc t ion  of  I ron  ( I I I )  to  I ron  (II)  wi th  hypo-  

phosph i te  is suggested.  The i ron solut ion is t r e a t e d  wi th  an  excess of 
sodium hypophosph i t e  and  hydrochlor ic  acid  (overall  concent ra t ion  2 N) 
and  the  mix tu re  boi led for 15- -20  rain. Af te r  cooling, the  ferrous iron 
fo rmed  is t i t r a t e d  wi th  s t a n d a r d  ceric su lpha te  or sod ium vanada t e .  

Our thanks are due to Prof. G. Go,An4 RAo for his interest in the work. 
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~ber die Anwendbarkeit einer colorimetrisehen 
Platinbestimmung in Platforming-Katalysatoren. 

Von 
F. WAG~Em 

(Eingegangen am 16. Mai 1955.) 

Bei der Best immung des Platins in den Pl~tforming-Katalysatoren 
ergeben sich nach den bisher angewand~en Methoden h~ufig Schwierig- 
keiten. Die Katalysatoren bestehen aus dem die Spalt- und Isomerie- 
rtmgsfunktion ausfibenden Trigger (A1203) und etwa 0,5% Platin, das 
meist metallisch vorliegt. Es ist schwer, Tr~ger und Platin gleichzeitig 
vollst~ndig aufzuschliel~en. Man verwendet dazu hauptsi~chlich einen 
Schmelzaufschlul~ naoh dem Kupellationsverfahren. Das isolierte Platin 
wird anschliel~end gewogen oder auf  nassem Wege gravimetrisch be- 
st immt.  Beide Arten der Best immung sind zeitraubend. 

Sowohl der Aufschlul~ des Katalysators  als auch die Bestimmung des 
Platins kSnnen jedoch ohne Einbul~e an Genauigkeit wesentlich verein- 
facht und beschleunigt wercten, wenn der Aufschlul~ auf  nassem Wege 
erfolgt und das Platin in der verdfinnten KatalysatorlSsung nach dem 
yon G. H. Au u. A. S. MEYER 1 in allen Einze]heiten untersuchten 
spektrophotometrischen Zinn(II)-chloridverfahren best immt wird ~. An 
Stelle des Spektrophotometers kann auch ein einfaches lichtelektrisches 
Colorimeter verwendet werden (z. B. das Colorimeter yon Dr. B. LAEGE, 
Modell 6). Bei vorhandener Eichkurve wird ffir eine Doppelbestimmung 
ausgehend yon der feingemahlenen Durchschnittsprobe, eine Zeit yon 
etwa 1 ~ - - 2  Std benStigt. 

�9 Der Katalysatortri~ger zieht besonders wahrend des Verm~hlens be- 
gierig Wasser an. Es ist daher unbedingt notwendig, yon dem zur Ein- 
w~age vorbereiteten gemahlenen Kata lysator  gleichzeitig mit  der 
Platinanalyse in einer gesonderten Einwaage den Glfihverlust zu be- 
st immen und den ermittelten Platingehalt auf diese gegliihte Substanz 
zu beziehen. Die Glfihtemperatur mul~ so hoch gew/~hlt werden, d~l) clas 


