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ö z e t  : U ranil iyon u  ve  p -am in oh en zoik  a s i t  a ra sın d a k i kom pleks o lu ­

şumu % 50 a lk o l - s u  ortam ında s p e k tr o fo to m e tr ik  o la ra k  in c e le n m iş t i r .  

N e t i c e l e r ,  çok  yüksek  lig a n d  k on sa n tra syon la rın d a  b i l e  bütün l ig a n t ın  

b a ğ la n d ığ ın ı g ö s te r m e k te d ir .  B ö y le c e ,  b i r  u ra n il iyonu  i l e  kom pleks ya ­

pan lig a n d  m o le k ü l le r in in  ortalam a s a y ı s ı  koord in asyon  s a y ı s ın ı  p ek  çok  

aşarak 170 ve daha da yü ksek  d e ğ e r l e r e  e r i ş m e k te d ir .

A b s  t  r  a c  t  : The com plex  form a tion  betw een  uranyl ion  and 

p -a m in o b en zo ic  a c id  has been  in v e s t ig a t e d  by s p e c tro p h o to m e try  u sin g  50% 

a lc o h o l -w a te r  medium. The r e s u l t s  in d ic a te  th a t even  a t v ery  h igh  r e l a t i v e  

c o n c e n t r a t i o n s , a l l  th e  lig a n d  is  bound, s o  th a t th e  a v era g e  number o f  

lig a n d  m o le cu le s  com plexed  w ith  one uranyl ion  can e x c e e d  enorm ously th e  

c o o r d in a tio n  number to  rea ch  v a lu es  as h igh  as 170 and even  more.



2

INTRODUCTION

In o r d e r  t o  i n v e s t i g a t e  the co o r d in a tio n  compounds o f  

urangl io n , many ex p er im en ts  have been  done. The A h rla n d ' s  

s p e c t r o p h o to m e tr ic  and p o t e n t i o m e t r ic  m ethods I  a re  d ev o lo p ed  

bg Chie Migake and H. W. N ürnberg 2. The R o s s o t t i  m ethod 3 i s  th e  

b e s t  way t o  i n v e s t i g a t e  th e  co o r d in a tio n  compounds th a t co n ta in  

high  lig a n d  m o le c u le s . T hese m ethods a re  used to  make an i d e n t i f i ­

c a t io n  o f  th e  urangl n i t r a t e - p — am in oben zoic  a c id  c o o r d in a tio n  

compounds structure.

EXPERIMENTAL

Urangl n i t r a t e  UO2 . ( N O 6 H 2 °  and p -a m in oh en zo ic  a c id  

NH2 - COON s o lu t io n s  a re  p rep a red  and m ixed a t d i f f e r a n t  p o r t io n s

f o r  s p e c tr o p h o to m e tr ic  ex p er im en ts . The absorban cy o f  t h i s  m ix tu res  

a re  m easured by u sin g  a Beckmann DU U lt r a v io l e  S p ec tro p h o to m eter  a t  

room tem p era tu re .

W ater i s  pou red  t o  th e  d i f f e r a n t  m ix tu res  o f  urangl n i t r a t e  

and p -a m in o b en zo ic  a c id  s o lu t io n s  in  th e  g r a v im e tr ic  ex p er im en ts .

The p r e c i p i t a t i o n s  o b ta in ed  from  th e  above m ix tu res  f i l t e r e d ,  d r ied , 

ig n i t e d  and w eighed .

The ch em ica ls  used in  th e s e  used in th e s e  ex p er im en ts  urangl 

n i t r a t e  U 02.(N 0j İ 2 6H20 (F lu ka) and p -a m in ob en zo ic  a c id  NH2 * C C O O N  

(F lu k a ), s o lv e d  in  50% a lc o h o l -w a te r  medium. A lim in ium oxide (A 1 p ° j'F lu k a )

column i s  used  t o  g e t  c lea n  s o lu t io n s  o f  p -a m in oh en zo ic  a c id .



RESULTS AND DISCUSSIONS

A cco rd in g  t o  th e  urangl n i t r a t e  and p -a m in ob en zo ic  a c id  

s o l u t i o n s  th e  com plex  sys tem  shows v e ry  h igh  absorban cy b etw een  

320-540  mu (F ig u re  I ) .  T his f i g u r e  in d i c a t e s  th a t  even  a t  v ery  h igh  

r e l a t i v e  c o n c e n tr a t io n s , a l l  th e  lig a n d  i s  bound, s o  th a t  th e  a v era g e  

number o f  l ig a n d  m o le cu le s  com plexea  w ith  on e uranyl io n  can e x c e e d  

enorm ously  th e  co o r d in a tio n  number, t o  rea ch  v a lu es  a s h igh  as 170 and 

even  m ore. Such enorm ously h igh  v a lu es  a r e  in co m p a tib le  w ith  s im p le  

c o o r d in a tio n  and sh ou ld  b e  e x p la in e d  by an a s s o c ia t io n  p r o c e s s  which  

l i n k s  s e v e r a l  l ig a n d  m o le cu le s  s u c c e s s i v e l y .

T h ese co m p lex es , h ow ever, decom pose upon a d d itio n  o f  w a ter  

t o  th e  m ix tu res  o f  p -a m in o b en zo ic  a c id  and uranyl n i t r a t e  s o l u t i o n s  and 

th e  p ro d u c t  th a t  p r e c i p i t a t e s  c o n ta in s  2 -3  lig a n d  m o le cu le s  p e r  uranyl 

io n . From th e s e  o b s e r v a t io n s ,  i t  sh ou ld  b e  con c lu d ed  th a t  th e  e x tr a  

m o le cu le s  whose number e x c e e d s  2 sh ou ld  b e  bound d i f f e r a n t l y .  The o b s e r ­

v a t io n s  th a t th e  p r e c i p i t a t e d  m a ter ia l c o n ta in s  on th e  a v era g e  o f  a 

l i t t l e  more than 2 l ig a n d  m o le cu le s  p e r  one uranyl ion  i s  p ro b a b ly  

due t o  th e  low  s o l u b i l i t y  o f  p -a m in o b en zo ic  a c id  in  w a ter.
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A n oth er  i n t e r e s t i n g  f a c t  th a t  th e  u n a s so c ia te d  p a r t  o f  th e  

lig a n d  i s  n e g l i g i b l e  ev en  when th e  l ig a n d  c o n c e n tr a t io n  i s  as h igh  

as about 100 tim es  th a t  o f  th e  uranyl n i t r a t e .

E s s e n t ia l ly  th e  same p i c t u r e  i s  o b s e r v e d  when p -a m in o b en zo ic  

a c id  i s  r e p la c e d  w ith  o -a m in o b en zo ic  a c id , N .N -d im ethyl p -a m in o b en zo ic  

a c id  and m eth yl p -a m in o b e n z o ite .
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