
COPvfPARISON OF THEORETICAL AND EXPERIMENTAL RFI ViiLUES 
IN THIN-LAYER ADSORPTION CKROMATOGRAPXY ON SILICA GEL 
ADSORBENT’S OF DIFFERENT POROSITY 

SUMMARY 

The agreement between theoretical and experimental RJLl,Z dues obtained 
far same aromatic campounds by thin-tayer adsorption chrumatagqhy has been 
examined in relatron to the pore diameter (60-1003 A) of the s&c2 gel adsorbents 
used. The greatest changes in the parameters considered t&e place when the pore 
diameter does not exceed 200 A, above this v&e the changes are slight. Farrly goad 
ageement between values calcuIated from the theoretical relation RAiler = f(& and 
experimental XK1.L values has been obtained for all of the adsn:bents examined. 

Mathematical models which take into account the properties of chromato- 
pphic systems are useful in predictin g optimrum separation canditions2-X0. Thea- 
retical relations for mixed-solvent systems @ve best a_meement with experimental 
results if the saIlrents farm ideaf solutions, S-e., those without selective molecular 
~&ra&an$*“*lt-l”, otherwise complications may occur *.8.IS ~~c~kG,Svl6-18 derived . 
such a refation based on the thermodynamic theory of adsorptioir: 

The de&&ion and method of caIcuI~tion of the quantities in eqn. 1 can be found in 
the preceding1g and ezrIieP~‘r.12J” papers. The equation has been found to be applc- 
able even for non-ideal &n?erzcfing) solvent systems. 

hlany papers stress the role of the adsorbent in thin-layer adsorption chromata- 
_maphy (~LAC)3.LL-L’.20-~_ 

The porosity of the adsorbent is among the factors which 
affect its interaction w<th solutes and solvents and thus the chramatagraphic mobility 
of compounds. 
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TABLE E 

EXPERTM3ZbTAL RF VAIXES OBTAWJZD BY TLAC ON SfLICA GEL ADSORBENTS OF 
IXFFERENT POROSMY (d) 

Mobik phase, car-bon tetizci&x%k-chforoform. 
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stances cha~gcs with the variation in porosxy of the adsorbent. The different shape 
of the Cmctions of 8-hydroxyq~~iro!ine aod %merh>Iquinofine czn be explained in 
terms of tie presence of Seic eiTecr,. Lc Good agreement beseen the theoreticaE and 
expenmenw vatues 01 R_ul_z wzs also obtained for Biuorenone and carbazolt (Fig. 3). 
The iendencq to formataon of a _minimnm in the -mph for the adsorErent with widest 
pores is interesting. 
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Frg. 4. Graphs of IG (W, rf %i,.f (@) and SJ& (0) zs a fmction of the pore diameter (ci) of the 
siiicz gel 2dsorberits used. 

A comparison of the values of Kl with the porosrty of the adsorbent provides 
information about the adsorption process in the present systems. It can be see3 from 
Fig. 4 that for pore diameters of @I-200 A (adsorbents L and M) a farge change in 
Kl occurs. For pore diameters greater than 208 A (adsorbeats N and Cl), the function 
Kl = f(6) is approximately linear and onIy changes sIightIy. According to Snyder and 
Wards, the initial Iarge change in Kl is due to a correspondingIy large change in the 

number of reactive hydra& groups as compared with the total number of hydroxyl 
grmps on the surface of the s&a geeE (S,jS,). The functrons Kl = f(log d) and 4 RHl,’ 
= f(Eog 4 are presented in Fig. 5. 
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Fig. 5. Gi2phs of Kl (e) and ii Rut z (a) zs 2 function of the logzrithm of the pore kmter (dt 
of the silk2 gel adsnrbents used. 

Fig. 6. G.mphs of _-f= ZG a function of the pore diameter (d) of the silica gel adsorbeots used for l- 
nsphtho! (0). 2-oaphtho! <a>). quinoline (@), S-fiqdroxyqmnoline (e), 8-methyIquCnoEne (&$- 
fiuorenonc C@) and czub-zoIe (8). 



The v&lues of A, = tog x-,:2 p; -ouide an indication of &e interactions between 
mofecdes of’ -&e chronatogrzh_ped substczxxs and the solvent Graphs of this func- 
tioo agatist the pore diameterofthe adsor'kntare given in Fig.& Itan be seen that 
far pore diameters greater than 2CF.l A the vafues of A= are negative. Thus the porosity 
of the adsorbent causes deiiatims from the Zdeat behakiour accepted in deriving 
eq;l. E. 

En co~&sion, the grca~est changes m the parameters ofeqn. I take place when 
the pore diameter of adsorbent is less than XJO _a_ The agreement between the thea- 
reticai and experimental values of Rsrl,2 obtained on silrca gel adsorberrts with pore 
dizmeEer 69-EC00 a is fairly good and pertits an extension of eqn. I. 
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