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Szilard-Chalmers-Effekt in Neutronen-bestrahiten Phosphatdiingern 

Mit pa2 mark i e r t e  P h o s p h a t d i i n g e r  e r l angen  eine zuneh-  
m e n d e  B e d e u t u n g  in der  l andwi r t scha f t l i chen  Fo r schung .  Zur  
Hers te l lung  k a n n  m a n  eine d i rekte  B e s t r a h l u n g  der Dfinger  
im K e r n r e a k t o r  v o r n e h m e n .  Neben  der  B i ldung  andere r  radio- 
ak t ive r  I so tope  wie z .B.  C #  ~. S "~ usw..  deren  s tSrender  E in-  
f lug sich bet  der Messung  aus scha l t en  lgBt, h a t  diese Markie-  
r u n g s m e t h o d e  den  Nachtei l ,  dab  du rch  den  Szi tard-Chalmers-  
Ef fek t  neben  der  Kern reak t ion ,  die v o m  s tab i len  Pa~ z u m  
rad ioak t iven  Pat  ffihrt,  eine chemische  R e a k t i o n  ablguft ,  die 
dazu  fiihrt,  dab  der  rad ioakf ive  P h o s p h o r  z u m  Teil  n ich t  m e h r  
als P h o s p h a t - I o n  vorl iegt l) .  Die Menge n n d  Z u s a m m e n s e t -  
zung  dieser radiochemischen Verunreinigungen des Phosphors ,  
die ein un te rsch ied l iches  chemisches  Verha l t en  yon  mark i e r t en  
u n d  u n m a r k i e r t e n  P h o s p h o r - A t o m e n  hervor ru fen ,  wurde  yon  
uns  an  e inigen in D e u t s c h l a n d  gebrguch l ichen  P h o s p h a t -  
d i ingern  un t e r such t .  

Die P h o s p h o r s g u r e  der  b e s t r a h l t e n  Dfinger  wurde  mi t  
Z i t ronensgure  gel6st  u n d  - -  n n t e r  Zusa t z  versch iedener  Phos-  
phors i iuren  als ,,Trgger" -- die Or thophosphors{ iure  m i t  
A m m o n i u m m 6 1 y b d a t  ausgefiiltt .  Da  T h o m a s p h o s p h a t  e inen 
h o h e n  Ante i l  yon  Pyrophosphors / iu re  enth~l t ,  wurde  diese 
du rch  schwache  Hydro l y se  in O r t h o p h o s p h o r s g u r e  fibergeffihrt  
u n d  m i t  ausgef~tllt. Bet e ther  Ausfg l lung  yon  fiber 98% des 
G e s a m t p h o s p h o r s  bl ieben bis zur  Hgl f te  der  Pa~-Aktivit / i t  im 
F i l t r a t  (Tabelle t). 

Tabelle 1. Radiochemische Verunreinigungen des Phosphors 

Marokko-Superphosphat ! 2t % I Rhenaniaphosphat  . . 56 % 
Thomasphosphat  53 % ] Rohphosphat  . . . . .  35 % 

Zur  B e s t i m m u n g  der Z u s a m m e n s e t z u n g  der  d u t c h  den  
Sz i la rd-Chalmers -Ef fek t  gebi lde ten  r ad iochemischen  Verun-  
r e in igungen  wurde  die L 6 s u n g  v o r d e r  F~illung ether  Oxy-  
da t ion  bzw. ether  Hydro l y se  un te rworfen .  E s  e rgab  sich, dab  
be im T h o m a s p h o s p h a t ,  R h e n a n i a p h o s p h a t  u n d  R o h p h o s p h a t  
die m i t  pa2 m a r k i e r t e n  Ve run re in igungen  zur  Hgl f te  aus  redu-  
zier ten P h o s p h o r s g u r e n  (phosphorige  u n d  un t e rphospho r ige  
Sgure) u n d  zur  Hgl f te  aus  kondens i e r t en  P h o s p h o r s g u r e n  2) 
be s t anden .  Der  ger ingere  Ante i l  der  r ad iochemischen  Verun-  
r e in igungen  be im  S u p e r p h o s p h a t  is t  da r au f  zuri ickzufi ihren,  
dab  n u r  kondens ie r t e  P h o s p h o r s g u r e n  v o r h a n d e n  waren.  

I m  F i l t r a t  der A m m o n i u m - M o l y b d a t f g l l u n g  erh~lt  m a n  
d e m e n t s p r e c h e n d  eiue s t a rke  E r h 6 h u n g  der  spezif ischen Akt i -  
v i tg t  des P h o s p h o r s ;  be im T h o m a s p h o s p h a t  e rh6h te  s i t  sich 
z .B.  bet e ther  50%igen A u s b e u t e  der  v o r h a n d e n e n  A k t i v i t g t  
u m  das  150fache. 

E ine  e ingehendere  Besch re ibung  der  durchgef f ih r t en  Ver- 
suche  erfolgt  in ether Fachze i t schr i f t  i m  R a h m e n  ether  Ver- 
6 f fen t l i chung  fiber die Mark ie rnng  y o n  P h o s p h a t d f i n g e r n  
d u t c h  B e s t r a h l u n g  im Kern reak to r .  
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Stabilities of Dipicolinic Acid Complexes with Bivalent Metals 
Stabil i t ies  of dipicolinic acid (2 .6-pyr idinedicarboxyl ic  

acid) wi th  b iva l en t  me ta l s  such  as Zn, Cd, Pb,  Mg, Ca, Sr and  
Ba  were de t e rmined  by  t i t r a t i on  m e t h o d  a t  a t e m p e r a t u r e  
of 25 ~ C and  0"t ionic s t r eng th .  S tabi l i ty  c o n s t a n t s  obta ined ,  
log k 1 and  log k 2 are g iven  Table  1, and  t h e y  are compa red  
wi th  those  of picolinic acid (2-pyr idinecarboxyl ic  acid)1) and  
iminodiace t ic  acid2). 

Table ~. Values o/log/~1 and log k2 

Metal 

Cu.  t0" 6"3* 
Ni . 8* 6"1" 
Zn .  7"0* 5"4 
Pb .  5"1 3"t 
Cd.  5"7 4"3 
Mg. 2"7 
Ca . 4-2 
Sr . 3"9 
Ba.  3-4 

Dipicoliuic acid Picolinie acid Iminodiacetic acid 

log/~1 log ]~2 

8-6 
6"4 
5"12 
4.82 
4'36 
2"5 
2"5 
2'4 
2.4 

log/q ] log/~________..2.~ 

7"4 
5"5 
4'3O 
3'06 
3.'18 

log }1 log k~ 

10.4" 5"65 
8.21" 6'35 
7"03 5'I4 

5'35 4-18 

2"7* 

Stabil i t ies of dipicol inate  complexes  are larger t h a n  those  
of p icol inate  complexes  and  are comparab le  wi th  those  of 
iminod iace ta t e  complexes .  These  larger  va lues  m a y  indicate  
t h a t  dipicolinic acid acts  as a t r i d e n t a t e  che la t ing  agen t  in 
fo rming  t : 1  complexes  with meta ls .  

Af te r  comple t ion  of our  work, a repor t  by  TICHANE and  
BenNETT on t he  s tabi l i t ies  of der iva t ives  and  ana logues  of 
a m m o n i a d i a c e t i c  acid was  publ isheda) .  The  va lues  m a r k e d  
wi th  * in Table  t are those  repor ted  b y  t h e m .  Thei r  
va lues  of  log k 1 for m a g n e s i u m  and  ca lc ium complexes  agreed 
well w i th  ours.  T h e y  repor ted  t h a t  t he  va lues  for copper  an d  
nickel  complexes  were de t e rmined  by  t he  spec t ropho tome t r i e  
me thod ,  a l t h o u g h  detai ls  were no t  described.  W e  had  t r ied  
to de te rmine  these  va lues  b y  t he  spec t ropho tome t r i c  me th o d ,  
bu t  t he  abso rp t ion  of nickel  complex  was  too low and  t h a t  
of copper  complex  did n o t  change  wi th  pH. Hence  accura te  
va lues  of t hese  complexes  were no t  obta ined.  

The  s tabi l i t ies  of dipicolinic acid complexes  decrease  in 
t he  following order:  

C u > N i > Z n >  Cd, P b > C a >  S r > B a > M g .  

This  is in a g r e e m e n t  wi th  t he  order  repor ted  b y  va r ious  a u t h o r s  
for b iva len t  meta ls ,  excep t  m a g n e s i u m .  The  more  deta i led  
repor t  will be pub l i shed  elsewhere.  
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Preparation of Diphenylurethane from Diphenylamine 

I n  connec t ion  wi th  our  work  it  was  necessa ry  to conver t  
d i p h e n y l u r e t h a n e  (I) into  d i p h e n y l a m i n e  (II). W e  succeeded 
in ca r ry ing  ou t  t he  reac t ion  by  hydrolys is ,  t h e n  by  decomposi -  
t ion  of t he  s t a r t i ng  mater ia l ,  according to t he  following equa-  
t ion : 

COOC2H 5 

\~/--H ~ /  - ~  \ ~ /  H \ = /  
I II 

Experimental. Diphenylurethane (24,2 g; 0,I mol; found: 
N 5,89%) was dissolved in 96% ethanol (175 ml) at 70 ~ C, 
and 5 N H~SO 4 (120 ml) was added. The solution was then 
boiled in a flask provided with a reflux condenser for six 
hours. Before cooling down water (200 ml) was added to the 
solution, then it was allowed to stand overnight in a refrigera- 
tor. The crystallized material was filtered, washed with water 
until neutral to Congo. The wet crystals were dissolved in 
96% ethanol (180 ml) at 60 to 65 ~ C, and 5 N NaOH (120 ml) 
was added. The solution was boiled again for six hours, then 
water (300 ml) was added to the hot solution and allowed to 
stand overnight in a refrigerator. The separated crystals were 
filtered, washed with ice cooled water until neutral to phenol- 
phtalein, and dried in vacno at room temperature. Yield: 
91 to 95%- M.p.: 50 to 51 ~ (Found: N 8,15%; CI~HnN= 
t69,22 requires :  N 8,28%). 

T h a n k s  are due  to Mrs. 1~va FODOR VARGA ( Ins t i t u t e  of 
Organic  C h e m i s t r y  of t he  Unive r s i ty ,  Szeged) for t he  micro-  
analyses .  
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Konjugation und Hyperkoniugation 
in Strukturen mit Amido- und Carboxyl-Gruppen 

Der B i n d u n g s z u s t a n d  ether  A m i d o g r u p p e  k a n n  durch  
Resonanz  zwischen den  S t r u k t u r e n  I u n d  I I  beschr ieben  
werden.  (Fiir COOH- und  C O O - - G r u p p e n  k 6 n n e n  ~ihnliche 
F o r m e n  angegeben  werden) 

R _ C ~  ~ R__C~ ~  R _ _ C / ~  

I I I  I I I  


