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MICROPREPARATIVE nc SEPARATION OF LARGE SAMPLE VOLUMES. 
F R O ~ A I .  + ELUTION CHROt4ATOGRAPW 

E. Soczewlnskl, J. Kuczmlerczyk and B. Psionh 

Department of Inorganic and Analytical Chemistry 
Medical Academy 

Staszica 6 
20-081 Lublin, Poland 

It is demonstrated that mixtures containlng fev compounds can be applied as 
wide zones on the edge of the thin layer using a sandwich tank with glass distri- 
butor. The mixture is partially separated during application (frontal chromato- 
graphy) so that subsequent elution accomplishes complete separation. Using 5 x 20 
cm plates of silica. 0.5 mm thick, 1 - 3 ml samples were separated easily which 
permitted elution of 3 - 9 of separated compounds from a single plate. 

INTRODUCTION 

In a previous paper (1) it was demonstrated ‘hat the sandwich tank with a 
special glass distributor for the developing solvent (2-4) permits application of 
the sample solution across the TLC plate as an even band. The method has been 

illustrated for a complex mixture containing eight components. 
Mixtures to be separated are frequently much simpler (e.g., product and 

substrate or few byproducts). 

scaled up for increased yield. 

volumes on the thin layer is then of critical importance. 

fom of single spots leads to formation of a series of microcircular chromatograms; 
streaking with a mechanical applicator produces two opposite frontal chromatograms 
wich a cencral zone containing the most strongly retained component (5). The 

method of choice is to apply the sample solution from the edge of the layer (as is 
typical in column chromatography). As demonstrated in an earlier paper (1) this 
is easily carried out with a simple glass distributor which forms a horizontal 

flat pipette in contact with the edge of the adsorbent over the carrier plate. 

In these cases the sample size can be considerably 

Wovever, the manner of application of large sample 

Application in the 
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1830 soczMNsKI, RUCMLERCZYE, AND PSIONKA 

The sandwich tank vich g l a s s  d i s t r i b u t o r  and t h e  method of hand app l i ca t ion  

of sample have been described i n  earlier p a p e r s  (1-4). 

s i l i c a  (Kieselgel 6 0 4 ,  E. Merck. Darmstadt, F.R.G.), ac t iva t ed  a t  120°C and 

s tored  i n  a dess ica tor .  A l l  so lvents  vere  d r i ed  over vide-pore s i l i c a .  Chloro- 

form vas ex t rac ted  with v a t e r  to remove alcohol.  Tvo binary t e s t  mixtures vere  

prepared: 

i n  10% or 15% (v/v) heptane solutions of methyl e t h y l  ketone; azobenzene and Sudan 

I as 0.2% (w/v) solution i n  40% (v/v) heptane solution of chloroform. 

Glass c a r r i e r  p l a t e s  (50 x 200 x 1.2 mm) were covered v i t h  0 . 5  mm l aye r s  of 

4-aminoazobenzene and 4-dimachyl~inoazobenzene as 0.02 M so lu t ions  

The p l a t e s  ve re  predeveloped v i t h  the e luen t s  (10% o r  15% methyl e t h y l  ketone 

f o r  the f i r s t  t e s t  mixture and 40% chloroform fo r  the  second mixture) on t he  f u l l  

d i s tance  t o  e l imina te  so lvent  demixing e f f e c t s  and t o  e l u t e  any impur i t ies  from 

the adsorbent. The supply of t he  e luen t  was then removed and, a f t e r  the  disap- 

pearance of t he  so lvent  under the  d i s t r i b u t o r ,  the space between the margin of the 

c a r r i e r  p l a t e  and the  d i s t r i b u t o r  (about 200 ul) was f i l l e d  w i t h  the t e s t  mixture 

from a syringe i n  seve ra l  por t ions .  0 .5  t o  3 m l  samples ve re  thus introduced 

i n t o  the layer  t o  form s t a r t i n g  bands 4-9 cm vide .  Gving t o  di f fe rences  i n  

colours of the dyes, i t  vas poss ib le  t o  a l s o  Dbserve t h e  f ron t  of the second most 

polar component. During the  predevelopment and sample app l i ca t ion ,  a wick of fil- 

cer paper protruding from the  chamber vas pressed t o  the end of the  layer  to  

f a c i l i t a t e  elution of impur i t ies .  

t h e  reservoi r  containing the e luen t  vas connected again t o  the  d i s t r i b u t o r  and 

development was continued. 

After complete absorption of the sample so lu t ion  

To determine the  expenditure of e luent ,  t he  reservoi r  was occas iona l ly  weighed; 

t h i s  permited us t o  p lo t  the  movement of the bands aga ins t  the  solvent f l o w .  After 

evaporation of t he  solvent.  the coloured zones were t r ans fe r r ed  i n t o  small funnels 

vhose narrow o u t l e t s  vere  plugged v i t h  g l a s s  vool ( 6 ) ;  they were then e lu t ed  w i t h  

e t h y l  e the r  d i r e c t l y  i n t o  agate mortars. Af te r  evaporation of the  e the r .  they ve re  

mixed with potassium bromide t o  make p e l l e t s  f o r  i n f r a red  spectroscopy. 

RES'JLTS AND DISCUSSION 

I n  the f i r s t  series of experiments. aminoazobenzene and N,N-dimethylaminoazo- 

benzene were separated (as model compounds for amine and the product of its methyl- 

a t i o n ) .  In accordance v i t h  w e l l  known prac t ice .  the solutes vere  d isso lved  in 

the eluent. I n  Figure la-c. the  formation ana migration of the  zones a r e  repre- 

sented f o r  0 . 5  ml.  1 ml and 2 m l  sample sizes. I t  can be seen t h a t  very high 

capacity can be achiaved f o r  the  t h i n  l aye r ;  even when the  s t a r t i n g  band occupies 

more than half  of the  p l a t e  a rea  (Fig. l c )  the  separa t ion  is complete. The spec- 
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FIGURE 1 

Formation and movement of zones of 4-Pmlnoazobenzene and 4-dimethylaminoazo- 
benzene on 5 x 20 cm layers of silica (0.5 mm) eluted with 10% heptanc solution of 
methyl ethyl ketone. Sample volume: 2. 0.5 ml; b. 1 ml; c,  2 ml. 
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trum of e lu ted  aminoarobenrene vna prac t i ca l ly  i d e n t i c a l  to t h a t  of the i n i t i a l  

compound vhi ln .  f o r  dimethylominoazobenze~~, t he  e lu t ed  sample showed higher pu r i ty  

in comparison v i t h  the  o r i g i n a l  substance (Fig. 2 ) .  

when 5% o r  15% methyl e thy l  ketone van w e d  as e luent .  

Similar r e s u l t s  were obtained 

I n  a second s e r i e s  of experiments, arobenzene and Sudan I vere  used as  a t e s t  

mixture. It vas found, i n  preliminary experiments. t h a t  good separa t ions  ve re  

obtained vhen mixtures of chlorofonn and heptane vere  used a s  e luent .  In Fig.  

341-2. the migration of the  bands i a  i l l u s r r n t e d  for 1, 2 and 3 ml samples con- 

t a in ing  2.4 and 6 mg of each component. respec t ive ly .  The spec t r a  of the  e lu t ed  

component!, vere p r a c t i c a l l y  i d e n t i c a l  vifh thoae of the  original so lu t e s  (Fig.  4 ) .  
The technique is very economical and the  capac i ty  of the  adsorbent i s  optimized 

f o r  instance,  a s ing le  5 x 20 cm p l a t e  conta ins  about 2g of s i l i c a  and, under 

favourable conditions.  can be used to separa te  a 10 - 20 mg sample. This i s  more 

than s u f f i c i e n t  for determination of i n f r a red  spec t r a  and corresponds to the load- 

ing r a t i o  1:lOO - 1:ZOO. The expenditure of e luen t  f o r  a s ing le  run. including 

predevelopment. i s  a130 very low. The advantages of t h e  technique a r e  probably 

due to r e l a t i v e l y  slow development which i s  favourable f o r  equ i l ib ra t ion  of  the  

system and p a r t i a l  separar ion  of t h e  compounds during tho formation of the start- 

ing band. The performance of the  system depends, needless t o  say ,  on t h e  s e l e c t i -  

v1,ty of separa t ion  and would be lower f o r  components of s imi l a r  adsorption a f f i n i t y  

-1 
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PICURE 2 

I R  spec t ra  of b-di~chylominoazobenzene (KBr pel le ts ,  UR-20 spectrophoto- 
meter;leioa,  Jenn): a. o r i g i n a l  so lu t e ;  b, e lu t ed  so lu te .  
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FIGURE 3 

Separation of arobenzene and Sudan I on 5 x 20 cm layers of silica (0.5 mu) 
eluted with chloroform-heptane (4:6). Sample volume: a, 1 ml; b. 2 ml; c, 3 ml. 
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FIGURE 4 

IR spectra of Sudan I: a, original solute; b, eluted soluce. 
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