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Monoamines are es t imated by  t i t r a t ion  with a s t andard  solut ion of 
sodium ni t r i te  while m-diamines  are de termined by  t i t r a t ion  with a 
s t andard  solut ion of a diazo compound.  Nei ther  of these methods  is 
useful for the de te rmina t ion  of p-phenylene diamine.  The older methods  
for the  de te rmina t ion  of this substance depend on its oxidat ion with 
dichromate in  the presence of a~iline to form an  indamine.  The me thod  is 
highly sensit ive to changes of temperature ,  dilution,  speed of addi t ion  of 
dichromate,  etc. Besides, anil ine itseff undergoes oxidat ion to a cer ta in  
extent .  

MELDOLA and EvAns s suggested estimation of p-phenylene diamine through 
oxidation with dichromate and determhdng the ammonia evolved. G~E~lV and 
Jon-~so~ ~ treated p-phenylene diamine with an excess of lead peroxide in sulfuric 
acid solution. The excess of lead peroxide was destroyed with oxalic acid and the 
benzoquinone formed was treated with potassium iodide. The iodine liberated was 
treated with standard sodium thiosulpl~te solution. The results obtained by this 
method were five percent lower than the theoretical, evidently due to further 
oxidation of some of the resulting quinone by lead peroxide. 

I~EIDUSCRKA a n d  GOLDSTEIN 5 have made use of the Krause-reaction where 
p-phenylene diamine was converted into benzoquinone dichloroimide CsH~(I~IC1)~ 
by the action of a solution of calcium hyperchlorite. The quinone diehloroimide 
formed was estimated by reduction with stannous chloride. The method failed to 
yield stoichiometrie results and corrections were found to be necessary. CALLAN 
and K~DERSO~ 2 attempted the estimation of p-phenylene diamine by converting 
it quantitively into its water-insoluble aeetyl derivative but even here the results 
obtained were found to be consistently low. The same authors have applied the 
method due to EFFI~ONT a for the estimation of p-phenylene diamine. They found 
that in the presence of sodium carbonate, p-phenylene diamine can be estimated 
by treating a known quantity with excess sodium hypoehlorite solution and titrating 
the excess with standard sodium arsenite using starch-iodide test papers as external 
indicator. 

HIreD s treated a suitable amount of p-phenylene diamine with alkaline 50/0 
sodium hypochlorite solution and after destroying the excess reagent with sodium 
arsenite solution they extracted the quinone diehloroimide with chloroform. The 
chloroform extract was treated with potassium iodide and hydrochloric acid and 
the iodine liberated titrated with standard sodium thiosulfate solution. BOGDANOV 
and SUKHOBOKOVA x have titrated p-phenylene diamine amperometrically in 100 ml 
of 2 N sulfuric acid with eerie sulfate using a rotating platinum electrode. 

The au thor  has now invest igated the use of sodium vanada t e  for the 
es t imat ion  of p-phenylene  diamine.  The react ion be tween p-phenylene  
diamine and  vanada t e  has been found to be slow, so t ha t  a direct t i t ra t ion  
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of  t h e  subs tance  was n o t  possible  even a t  a h igh  acid  concent ra t ion .  The  
a u t h o r  has  however  observed  t h a t  t he  e s t ima t ion  can be successful ly 
car r ied  ou~ b y  an  ind i rec t  me thod ,  n a m e l y  a d d i n g  excess sod ium v a n a d a t e  
a n d  t i t r a t i o n  of  t h e  excess wi th  s t a n d a r d  ferrous  sul fa te  solut ion.  I n  th is  
ind i rec t  m e t h o d  the  ox ida t ion  of  p -pheny lene  d iamine  has  been  found  to  
be comple te  wi th in  five minu te s  when the  so lu t ion  was on ly  1 N wi th  
r e spec t  to  suffurie acid.  The  resul t s  of  t he  a u t h o r ' s  exper imen t s  a re  
s u m m a r i s e d  in Tab le  1. 

Table 1 
20 ml of about 0.05 N sodium vanadate solution -~- sulfuric acid ~- water to make 
up to 50 ml~ -  10 ml of p-phenylene diamine solution. The oxidant left over after 
the  prescribed length of time is back titrate4 with ferrous suffate solution. (Amount 

of p-phenylene diamine taken ~ 0.1245 miltimols) 

Overall concentration 
of sulfuric acid 

1.0 N 
2,0 N 
4.0 
6.0N 

Millimols of p-phenylene diaraine 
found by vanadate method 

5 rain 
reaction 

0.1244 
0.1239 
0.1241 
0.1239 

15 nfin 
reaction 

0.1239 
0.1244 
0.1239 
0.1244 

I t  wil l  be seen f rom Tab le  1, t h a t  p -pheny lene  d i amine  is quan t i t a -  
t i ve ly  oxid ised  in  five minutes ,  even in  the  cold, when  i t  is t r e a t e d  wi th  
excess sod ium v a n a d a t e .  

The  a u t h o r  has  car r ied  ou t  a large n u m b e r  of  es t imat ions  of  p -pheny-  
lene d i a m i n e  by t he  m e t h o d  now deve loped  a n d  found  t h a t  the  vanada -  
met r ic  m e t h o d  gives resul ts  which are  in  close ag reemen t  ~ t h  the  theo-  
ret ical .  Tab le  2 shows some t yp i ca l  resul ts  ob ta ined  b y  the  au thor .  

Table 2 

Millimoles of p-phenylene diamine Miltimoles of p-phenylene diamine 
taken (eerie sulfate method) found (new vanadametric method) 

0.0622 
0.1245 
0.2257 
0.2880 
0.3123 

0.0620 
0.1239 
0.2263 
0.2891 
0.3117 

Summary 
p-Pheny lene  d iamine  can be de t e rmined  b y  add ing  an  excess of  

sod ium v a n a d a t e  solut ion to  t he  sample  and  b a e k - t i t r a t i n g  w i t h  ferrous 
sulfa te  solut ion.  Good resul ts  are  ob ta ined .  
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Zusammenfassung 
Eine  Methode  zur  B e s t i m m u n g  yon  p - P h e n y l e n d i a m i n  be ruh t  a u f  

Zusa tz  f iberschiissiger N a t r i n m v a n a d a t l S s u n g  und  Rf i ck t i t r a t i on  m i t  
Eisen(I I ) -sul fa t lSsung.  Es  werden  gu te  Ergebnisse  erzielt .  
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~it 2 Textabbildungen 

(Eingegangen am 14. Februar 1963) 

Die Bes t immung  yon  Acry ln i t r i l  m i t  Dodeean th io l l  l iefert  bei  k le inen 
Acry ln i t r i lgeha l t en  sehr  ungenaue  Ergebnisse.  Bei  Gegenwar t  yon  un- 
ges i i t t ig ten  Verb indungen  wie z. B. S tyro l  war  eine quan t i t a t i ve  Er fassung  
n icht  mehr  mSglich. Es wurde  daher  nach einer Methode  gesueht ,  die es 
ges t a t t e t ,  k le ine Mengen an  Aery ln i t r i l  neben einem ]~berschul3 an  S ty ro l  
zu bes t immen.  

Er fo lgversprechend  schien eine spek t ra lpho tomet r i sehe  Bes t immung ,  
da  das  U V - S p e k t r u m  des Acry ln i t r i l s  zwischen 20(} und  220 nm eine 
seharfe Absorp t ion  zeigt: D a  S ty ro l  in diesem Bereieh ebenfal ls  eine 
s t a rke  Absorp t ionsbande  besi tz t ,  deren  M a x i m u m  die gleiehe Lage  h a t  
wie das  M a x i m u m  der  Acry ln i t r i l -Bande ,  mul3te ein zwei ter  Bereich m i t  
mSgl ichst  s t a rker  Absorp t ion  hinzugezogen werden.  I t ie r f i i r  geeignet  
schien der  Bereieh zwischen 240 und  250 rim. 

Abb.  1 g ib t  die UV-Spek t ren  yon  Aery ln i t r i l  und  S ty ro l  in Methanol  
wieder.  Danach  bes i tzen Acry in i t r i l  und  S ty ro l  eine scharfe Bande  bei  
204 rim. Bei  247 n m  l iegt  das  Max imum einer wei te ren  schw~eheren 


