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- 
The s t a b l l l t y  constants of t h e  canplexes formed between 
diethylenetrlamine and the  metal ions -V, Th, As, pb Z r  
and Se hnve been determlned by pH metr ic  method and these  
values  together  v i t h  the  s t 8 b i l l t y  constants for  the metal 
ions -b 
been u t i i l s e d  t o  show t h e i r  cor re la t ion  with chromatographic 
behaviour of these  metal Ions on s l l l ca  g e l  G p l a t e s  impregnated 
with diethylenetrismine. 

Zn, Cd, Hg, Cu, NI and Ag already reported,  have 

I X i l O D U C T I O N  

A reference t o  the  U t e r a t u r e ( 1 )  showed t h a t  TIX: separatlor.  

of d i f f e ren t  Inorganic substances has been attemrted by many 

workers but l i t t l e  a t ten t ion  has been paid t o  impregnation 

technique for t he  TLC separation of metal ions. 

and coworkers(2), Baba and coworkers(3) and C)ureshl and AUtar(kc) 

hnve used a u p h a t i c  m i n e s  as devcloplng SySteES. S h c e  a l l p h e t l c  

anines a re  known t o  form complexes o f  varylng s t a b i l i t y  with 

d i f f e ren t  metal Ions, It was considered worfihwhile t o  t r y  

d i f f e ren t  a l i p h a t i c  smines t o  Impregnate silica g e l  for the  TIC 

separat ion of  metal  ions,  t he  r e s u l t s  of which have already been 

reported in an e a r l i e r  c o m i c a t i o n ( 5 ) ,  whereir. we have shcwn 

t h a t  dlethylenetr ianlne Is t h e  most s a t i s f ac to rp  Impregnant fo r  

the  TfX: separation o f  metal Ions under study. 

bn tenschlager  

a 

Complex fonnaticn between t h e  metal Ions and diethylene- 

trlamir?e aay be Influencing the  chromatographic behavlcjur on 

diethylenetrlatlne-impregnated plate.  To confirm this p o s s i b l l l t y  

19 21 
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and t o  e s t a b l i s h  t h e  re la t ionship ,  i f  any, between t h e  chroaato- 

graphic  behaviour of metal  i ons  on impregnated l a y e r  and t h e  

s t a b i l i t y  constants 31 comlexes t h u s  fomed,  deterzdn.itlon sf 

s t a b i l i t y  constants of these  complexes were c a r r i e d  out. 

Jonassen e t  a1.(6) reported t h i  z t a b i l i t p  constants  3f 

! I l ( I I )  m d  C u ( I I ) - c i i e t ~ l e n e t r i m l n e  complexes w h i l e  Pruc m d  

Schwarzclrbach(7) JetoriIncC t h e  stnb1U.t:. constant9 fcr cozFlcxes 

of these  ions  and 7-ith other  metal  ions  a l s o  - v i z .  Cc, Zn, Cd, 

Hg and d\g. since no study see35 t o  have k e n  aade an t h e  co~_p!_e7cc 

f o r i e d  between r e t a l  Icns  o f  our  study End &! ~ t h j - I e n e t r i a T i r c ,  

it was considered n c c e s s m j  t o  c a r q  out  p o t c n t i o n e t r l c  s t u e e s  

fo r  t h e  coFplcx fcr .n?t im betvecn .lietl::rle??ctrimiI?c and r e s t  

of t h e  F e t a l  l o p s  - V, Yh, .Is, P,, Z r  *.nd Ce, t h e  reSi1't.z F-r  

::h+ch ?re  yreszvted i n  L.i- ;iapzr. 

SX F-LI %iC A L 

3. pH valuer  of t h e  so lu t ions  irere Teacwed sn -CZL  nrodel 

'?a.C2j ?F!-meter, using glass  and c a l o r e l  e lectrodes.  ytn*ldard 

phtha la te  buf fers  of  ?F! + 2nd 9 'rere used tc c a l i b r a t e  t k e  ?Z- 

meter. The t i t r a t i o n s  were c a r r i e d  out i r l  8 thernos ta ted  water 

bath a t  30' f 0.2OC. 

The method o f  Jonassen e t  al.(6: was used t o  d i s t i l  diethy- 

lene t r ian ine .  

in aresence of  a constznt concentrat ion o f  n i t r i c  a c i d  and a t  

constant ion ic  s t rength  but containing varying concentrat ians  of 

diethylenetr iamine were measured. The r e s u l t s  of thesc, s t u d i e s  

are depicted Fn Figure 1. 

The pH of t h e  so lu t ion  f o r  d i f f e r e n t  rnetal ion, 

iESUIZS AND DISCUSSION 

The s t a b i l i t y  constants  o f  V, Th, is, Pb, Zr and Se- 

dlethylenetriamine complexes were ca lcu la ted  by using t h e  above 

data as given in Figure 1 and e m p l o r i q  t h e  sane method as 
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Fig.1- Plots o f  p H  vs volume of diemadded . 

used by Jonassen e t  a1.(6). 

evaluation of s t a b i l l t y  constants a r e  given In Figure 2 .  The 

values of t he  stability constants cbtalned from t h e  formation 

curves along with the  values reported by h e  and Schwarzenbach(7) 

for  t h e  complexes formed, with other metal ions,  are tabulated 

under Table-1 . 

The plots of ii VS. p[dien] for  t h e  

To E n d  out t he  re la t ionship  between the  migration behavl our 

of metal 10r.s on dlethylenetriamlne impregnated p l a t e  and t h e  

s t a b i l i t y  constants of t h e i r  complexes, t h e  value of AhRf 

(difference In t h e  haf value on p la in  s i l i c a  g e l  and on impregnated 

p l a t e j (5 )  for di f fe ren t  metal Ions and a l so  the  w l u e  of ARM 
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1.1 

K 

a3 

P C d l U j  - 
Fig2 - Formation curves o f  the metal-dien com9lexcs. 

a d  from t he  values o f  metal Ions on unimprcgnated and lmpreg- 

nated p la tes  were calculated.  These values o f  P h d f ,  + and 0% 

a re  also tabulated In Table-1, along with the  s t a b f l l t y  constants 

of t he  complexes. 

log K and O h a f  (Figure 4) were drawn. 

in both the  cases shared t h a t  t he  movement of metal  Ions on 

impregnated p l a t e  depends upon the  s t a b i l i t y  constant of t he  

complex formed between the  metal Ion and t he  lmpregnant. 

The p lo t s  o f  l og  K and Pa,  (Figure 3 )  and 

The m e a r  p lo t  obtained 

The great deviation of Se from t h e  l i n e a r  curve m a y  be 

due to t h e  uncer ta in i ty  Ln t he  computation of AhRf o r  A q a  
because of great  t a i l i n g .  On t he  othpr  hand, t h e  great  departure 

JI As from t he  llnear curve mag be due t o  the  f ac t  t h a t  t he  hdf 
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-12 

- 1. i I wv 

t 

value o f  As on un-Impregnated p l a t e  was t he  lowest anongst t he  

ions t r i e d  (excepc f o r  Z r )  indicat ing t h e  exis tence of strong 

In te rac t ion  between s l l l c a  g e l  and As and, therefore ,  t he  aridition 

of  t he  lnpre'enant w i l l  na tura l ly  not I n f b e n c e  the  chromatographic 

behaviour appreciably a s  a r e su l t  of c o q l e x  formation. Z r  showed 

an anomalous behavlour obvicusly because of Its lack of movement, 

both on un-impregnated and lrpregnated plates .  
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M k -  

Fig.4-Relotionship bdween logk and AhRf . 

Cnanc in .1  nssistance. 
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