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Some Preliminary Observations on the Oxidation of Manganese II 
by Persuiphate 

MARSHALL 1) and DITTRICH and HASSEL 2) found t h a t  
Mn(I I )  in aqueous  solution is oxidized to MnO 2 b y  persul- 
phate.  MARSHALL and STZI~aANN a) observed tha t  oxidat ion 
to pe rmangana te  occurs if the reaction is catalyzed by  silver 
ion. DEKKER, LEVY and YOST 4) and GUPTA and GHOSH 5) re- 
por ted  the format ion  of MnOe as the first stage in the silver 
ion catalyzed reaction. BEKIER and KIJOWSKI 6) also s tudied 
the kinetics of the format ion of the pe rmangana te  in the  
reaction in acidic medium. In  the present  note  some quali- 
ta t ive  observat ions  have been repor ted in view of contra-  
dictory s t a t ements  of previous workers.  

A n u m b e r  of test  tubes  containing 3 ml of 0-2M po- 
tass ium persulphate ,  I ml of 0"2 M manganous  su lphate  and 
varying amoun t s  of concentra ted sulphuric  acid, were arran-  
ged. Volume was made up to 9 ml by  the distilled water .  
I ml of 0.04 M silver ni t ra te  was added in the  end. 

I t  was found t h a t  while the concentra t ion of t-I2SO ~ was 
3"t 5 M or less, first the  reaction mixture  tu rns  red and then  
successively yields a red colloidal solution, b rown suspension,  
b rown precipi tate  and finally black particles of MnO~ which 
settle to the bot tom.  This observat ion is also made when no 
acid has been added. After some time, depending on the 
acidity of the solution, the upper  liquid layer gradually tu rns  
purple.  FinalIy this colour also fades out  leaving the upper  
liquid layer colourless and MnO 2 still sett led at  the bo t tom.  

Fur ther ,  it was found tha t  the more  the concentra t ion  of 
the  persu lpha te  and silver n i t ra te  and the  less the concentra t ion 
of the  acid is, the quicker is the appearance of the turbidi ty ,  
precipi tat ion of MnO 2 and the development  of purple  colour. 
The in tensi ty  and stabi l i ty  of the purple  colour increases 
wi th  higher  concentra t ions  of the acid, up to a m a x i m u m  at 
2"7 M of HHzSO 4. 

When  the concentra t ion of the I-IeSO 4 is 3'6 M, a stable 
red colonr is obtained which nei ther  gives MnOe, nor  tu rns  
purple. Above this  concentra t ion  of the acid, no red or purple  
colour or MnO 2 is observable.  If, however,  of all the reac- 
tants ,  persulphate  is added in the last, the  red colour is 
obtainable  up to the  acid concentra t ion of 5"4 M (exclusive), 
bu t  the  in tens i ty  of the colour decreases wi th  the increase 
in the concent ra t ion  of the acid above 3"6 M. Very slight 
blue or green tinge was also visible before the format ion of 
purple  colour, when viewed against  light, provided the silver 
ion concentra t ion  is 0-008 M or more and the  acid concentra-  
t ion is 1-8 M or less. 

F r o m  these observat ions  it is suggested t ha t  the red 
colour first produced is of t r ivalent  manganese  as was checked 
by  the determinat ion  of irma x at  5t0 mitT). M n ( I I I )  soon 
hydrolyzes to hydra ted  manganese  I I I  oxides and finally 
black MnO 2 is formed which settles. The oxidat ion stages 
seem to include Mn(V) (blue) and Mn(VI)  (green). The me- 
d ium being acidic, they  d ispropor t ionate  into ~'InO~ and 
higher  valent  manganese,  so t ha t  finally purple  coloured 
solution is obta ined along wi th  MnO 2, b u t  this  purple  colour 
is no t  formed as long as there is any  Mn( I I )  in the  system. 
The purple  colour had  ~max at  525 m b characterist ic of the  
permangana te .  This colour faded after  some time, obviously 
due to the reduct ion of the  pe rmangana t e  by  some reduc tan t  
in the  system. The liquid layer did no t  give tes t  for H~O 2. 
Moreover, a por t ion  of the pnrple  coloured solution removed 
f rom the react ion mixture ,  wi thou t  dis turbing the settled 
iVinOe, remained stable and did not  decolourize. Hence there 
appears  to be some reducing subs tance  wi th  MnO 2 precipi tate  
which is responsible for the  reduct ion of the  pe rmangana te  
and which is formed at a later  stage and no t  in the  beginning. 

Fu r the r  work  to elucidate the mechanism is in progress.  
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Effect of Presence of Some Carbohydrates on the Precipitation 
of Aluminum Hydroxide from Sodium Aluminate Solution 

The precipi tat ion of a luminum hydroxide f rom a sodium 
aluminate  solution was invest igated in the presence of some 
carbohydrates .  Three kinds of carbohydrate ,  i.e. glucose, 
sugar, and starch, were chosen and added to a sodium alu- 
minate  solution in various a moun t  of dry  state. Then, these 
solutions were decomposed wi th  seeding of hydrargillite, and 
these decomposit ion rates  were compared  in each case. As 
a result, it was  observed t h a t  the addition of glucose or sugar  
acts to re tard the decomposit ion,  and tha t  the increase of 
the a m o u n t  of s tarch added promotes  the decomposition.  
But  the re tarding action of glucose was larger t h a n  tha t  of 
sugar. Besides, the relation between the  a m o u n t  of seed added 
and  the addit ion of carbohydra te  was investigated.  Then  it 
was seen tha t  the presence of seed is s t ronger  t han  tha t  of 
glucose or sugar  in the action on the  decomposition,  and tha t  
this relation is different upon the presence of starch. Fur ther -  
more, tile propert ies  of particles precipitated by  tllese de- 
compositions,  i.e. sedimenta t ion  behavior,  sedimentat ion vo- 
lume, dis t r ibut ion of particle size, and bulk  densi ty  were in- 
vestigated.  Moreover, the ignition loss of each particle was  
examined.  

In  consequence of these experiments ,  the  following pre- 
sumpt ion  upon the action of glucose or sugar  on the decompo- 
sition was made. Glucose or sugar  combines wi th  A13+ or  
AI(OH)8 molecules and it mus t  be soluble in solution, and be- 
sides it is combined relatively s t ronger  on the surface of seed. 
Hence, as the act ivi ty of the seed is decreased by  the  binding 
between seed and2 glucose or sugar, the  addit ion of glucose 
or  sugar  re ta rds  the decomposi t ion ra te  of sodimn aluminate  
solution and dis turbs  the format ion of new crystal  nuclei 
and assists the crystal  g rowth  of precipi tated particles. 

On the  other  hand, it was supposed tha t  s tarch is chemi- 
sorbed on the  surface of seed and the s tarch causes the aggre- 
gat ion of individual  particles by  the bridge action towards  
other  particlesl).  Fur thermore ,  the  decomposi t ion of the sodi- 
um aluminate  solution of prescribed concentrat ion was made  
wi thout  seeding ill the presence of starch. Then its decomposi- 
t ion rate  was compared  with t ha t  of the autoprecipi ta t ion or  
the seeding decomposit ion in the absence of starch. As a 
result, it was observed tha t  the decomposit ion by  the addition 
of s tarch wi thou t  seeding is r emarkab ly  promoted,  and its 
effect increases wi th  increase of the a moun t  added. F rom this 
result,  the  au thor  believes tha t  the presence of s tarch itself 
has  a p romot ing  action on the decomposit ion.  Moreover, 
when  the decomposit ion of sodium aluminate  solution with 
seeding of hydrargil l i te and s tarch gelatinized by  boiling was  
made, its decomposit ion rate  was almost the same as tha t  of 
the seeding decomposit ion in the absence of starch. Therefore, 
the au thor  presumed tha t  two counter  phenomena  play an 
i m p o r t a n t  role in the action of s tarch  on the decomposit ion 
of sodium aluminate  solution. In  the first  place, s tarch is 
re tarding in making  active surface of seed-crystalli tes smaller 
by  the  chemisorpt ion (negative action). In  the  second place, 
s tarch  is p romot ing  in the colloidal effect on the decomposi- 
t ion rate  (positive action). 

The au thor  wishes to express his hea r ty  thanks  to Dr. 
ERICH H~RRMANN of Mart inswerk G.m.b.H. ,  Bergheim, and 
to Mr. SINIgA MARIs of Ins t i tu te  of Physics, Zagreb, for their  
very  helpful discussion. 
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Papierchromatographische ldentifizierung von Emetin. 
Ein Beitrag zur Emetin-Oxydation 

Zum Nachweis des Emet ins  auf Pap ie rch romatogrammen  
wurde  bisher nur  Dragendorff-Reagenz angewandt l ) .  Bet 
kleineren Alkaloidmengen ist dieses Reagenz nicht  empfind- 
Itch genug. Wit  konnten  die in mehreren  Arzneibfichern 2) 
zur Identif izierung yon Emet in  bzw. Ipecacuanha-T ink tu r  
vorgeschriebene Reakt ion mit  saurem Chlor-Wasser gut  an- 
wenden.  Zu ether t0%igen  Chlorogen-L6sung wird l?;isessig 
zugesetzt  und  die deutlieh saute,  filtrierte L0sung Ms Sprtih- 
reagenz verwendet .  Die s tarke orangegelbe UV-Fluoreszenz 
der Flecke erm6glicht noch den Nachweis von 2 7 Emetin .  
Die Reakt ion ist mit  anderen Alkaloiden und Inhal tss toffen 
der Ipecacuanha-Wurze l  negativ.  


