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Electron-microscopic investigation of the sarbents cased in gas-liquid chroma- 
togr;rphy’ 
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(First reseived Juiy 10th. 1979; revised manuscript reck& January 3rd. 19SO) 

The properties of the solid support considerably infiuence the distribution of 
the stationary liquid phase (SLP)‘. Thus investigations in this area are of both prac- 
tical and theoretical interest. 

In the present work the SLP distribution pattern on the microporous diatomite 

support x;ith surfaces featuring hydrophobic and hydrophilic properties has been 
studied by scanning electron microscopy (SE&l). Non-polar squalane and polar PEG- 
400 liquid phases were applied in raao to the Chromaton N AW and N AW DlMCS 
supports m amounts of IO 76 and I6 7; respectively of the solid support weight’. 

After the preliminary conditioning of the column ivit_h the sorbents, their 
chromatogaphic properties were studied and then the outer and inner surface areas 
of the sorbent grains xvere examined by SEM. 

The presence and the distribution pattern of the SLP on the solid support was 
determined by examining the changes in the relief of the initial solid support and also 
by studying the microcracks formed inside the adsorbed liquid layer under the efiect 
of the electron beam3. Thus it was found that inside the _-ins of the support with 
the hydrophilic surface the polar SLP (PEG-BOO) is distributed in a continuous thin 
Iayer o\-er the whole bulk of the gain, i.e.. uniformly over the inner and outer sur- 
faces of the sorbent gain (Fig. I). In contrast, in the case of the solid support with 
hydrophobic properties the polar phase is mainly situated at the outer surface in the 
form of a thick, non-uniform layer (Fi,. u 2) and the SLP distribution along the 
diameter of the sorbent grain is non-uniform_ 

The introduction of the detergent stearic acid (O.So/d)_ which improves the 

wet-ability, changes the distribution of the polar phase at the silanized solid support: 
the SLP impregnates the whole sorbent grain, forming a thick layer at the outer and 
inner support surfaces (Fig. 3). An analogous situation is observed for squalane at the 
hydrophobic support surface (Fig. 4)_ 

The experimentally obtained regular SLP distribution pattern on the diatomite 
support agrees with that expected theoretically. This, in accordance with the thenno- 
dynamic model proposed by Giddings’, when the support surface is easily wettabIe 

.____ 
* Presented at Progrexs in Chromatography (2nd Danube Symposium), CarLrbad, April 17-20, 

Z979.7he majority of the papers presented at this symposium has been published in J_ Chromarogr., 
Vol. 191 (19SO). 
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the main SLP content is a capillary liquid, filling the pores and hollows of the grain, 
i.e., at the support surface a continuous thin film is formed- When the surface of the 
support is not readily wettable then the SLP is present in the form of individual 
drops (“isIands”)s. As far as we are aware the present work is the tirst direct experi- 
mental confirmation of this theory for conventional, unbounded SLPs for the system 
“polar phase-hydrophobic solid support”. 

In practice, the SLP is concentrated at the outer support grain surface and 
this kind of distribution can be considered to be “microdrop-like”. 

The results obtained by SEM on the SLP distribution pattern agree well with 
the chromatographic data on efficiency_ Thus, when the support surface is not 
readily wettable and the SLP is distributed as a thick layer, the efficiency of the column 
is I.5 times lower than that of a column filled with the sorbent where the SLP forms 
a thin coating and the support surface is easily wettable by the SLP. 

In conclusion, for the first time it is shown that, vvhen the solid support surface 
is not readily wettabIe, the conventional, unbounded SLP is non-uniiormly distributed 
along the sorbent grain diameter, being mainly concentrating at the outer grain 
surface and penetratin g inside only to a small extent. When the surface is easily 

Fig. 3. Microphotograph of the sorbcnt Chromaton N A 
steak acid showing grain cleavage surface, x 1000. 

.W DLMCS i- 16% PEG400 and 0.8% 
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F-i. 4. Microphotogmph of the sorknt Chrom.atm N AW DMCS t 16% qualane shosing the 
icner sl.lrf5ce are& x lmo. 

weztable, the support grains are completely impregnated by the liquid phase_ The 
presence of a detergent causes a change in the SLP distribution pattern on the solid 
SWpofi 
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