
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Separation Science and Technology
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713708471

The Use of Impregnated Silica Gel Layers and Modified Celluloses in Thin-
Layer Chromatographic Analysis of Inorganic Mixtures
Jameel Ahmada

a SENIOR ANALYTICAL LABORATORY, DEPARTMENT OF APPLIED CHEMISTRY, Z. H.
COLLEGE OF ENGINEERING AND TECHNOLOGY, ALIGARH MUSLIM UNIVERSITY, ALIGARH,
INDIA

To cite this Article Ahmad, Jameel(1995) 'The Use of Impregnated Silica Gel Layers and Modified Celluloses in Thin-Layer
Chromatographic Analysis of Inorganic Mixtures', Separation Science and Technology, 30: 12, 2429 — 2454
To link to this Article: DOI: 10.1080/01496399508021394
URL: http://dx.doi.org/10.1080/01496399508021394

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713708471
http://dx.doi.org/10.1080/01496399508021394
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SEPARATION SCIENCE AND TECHNOLOGY, 30(12), pp. 2429-2454, 1995 

REVIEW 

The Use of Impregnated Silica Gel Layers and 
Modified Celluloses in Thin-Layer Chromatographic 
Analysis of Inorganic Mixtures 

JAMEEL AHMAD 
SENIOR ANALYTICAL LABORATORY 
DEPARTMENT OF APPLIED CHEMISTRY 
2. H. COLLEGE OF ENGINEERING AND TECHNOLOGY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 202002, INDIA 

ABSTRACT 

This review of literature covers salient features on the use of impregnated silica 
gel layers and modified cellulose layers as applied to the analysis of inorganic 
mixtures. One hundred and ten references have been cited from the literature 
published from 1963 to 1993. Although plain silica gel is commonly used for thin- 
layer chromatography of inorganics, silica gel impregnated layers play an impor- 
tant role for achieving particular separations of analytical importance and are more 
frequently used than plain adsorbents except for silica gel. Modified celluloses 
have received proper attention in the recent past, particularly for rare earths. 

INTRODUCTION 

A large number of stationary phases are used for thin-layer chromatog- 
raphy (TLC). No perfect adsorbent has been found. Some have great 
retaining power whereas others hold the adsorbate loosely. The adsorbing 
power of a substance varies greatly according to its fineness, method of 
preparation, activation process, etc. A good adsorbent must not chemi- 
cally interact with the adsorbate. It should be colorless so it does not 
interfere with the chromatogram. The adsorbent should be noncatalytic, 
i.e., should not catalyze the decomposition of the substances, and insolu- 
ble in the solvent to be used. The physical and chemical properties of 
adsorbent should not change under the experimental conditions used. 
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Most workers have used silica gel (plain, chemically modified, and 
chemically bonded reversed phase layers) as the stationary phase. Cellu- 
lose (powdered, fibrous, microcrystalline, cellulose derivatives, and im- 
pregnated cellulose layers), alumina, synthetic inorganic ion exchangers 
with or without binder, silufol, glass powder, soil, NaX molecular sieves, 
and polyamide have also been used but to a lesser extent. Marlowska and 
Lepri et al. introduced chitosan (1, 2) as  a new adsorbent. Macrocyclic 
polyethers have also been used as stationary phases (3). Stahr et al. used 
CRP-Whatman H P  plates combined with densitometry for the analysis of 
selenium in biological tissues (4). Thin-layer sticks instead of plates have 
also been used for the separation of anions (5 ) .  Besides the possibility of 
changing the selectivity of a sorbent by chemical modification, improve- 
ment of selectivity can also be achieved by impregnating the matrix with 
suitable organic or inorganic substances (physisorption). 

ORGANIC IMPREGNANTS 

Silica gel has been impregnated with diethylene triamine, sulfaguani- 
dine, 8-hydroxyquinoline, r-butylamine, 2,2-dipyridal iminodiacetic acid, 
tributyl amine primene JM-T, Amberlite LA-1, Alamine 336, Aliquat 336, 
EDTA pyridinium tungstoarsenate, p-toluidine, etc. Microcrystalline cel- 
lulose has been impregnated with chitosan formate, bis-(2-ethyl hexyl) 
orthophosphoric acid, trioctyl phosphine oxide-bis-(2-ethyl hexyl) ortho- 
phosphoric acid, dibutyl phosphonate, etc. 

INORGANIC IMPREGNANTS 

Ceric molybdate, sodium molybdate, NH4Cl, Ba(N03)2, NaN02,  
NaN03,  potassium ortho dihydrogen phosphate, NH4SCN, CuS04,  etc. 
have been used as  impregnants for silica gel. 

The two possible methods for impregnating the sorbent are the fol- 
lowing. 

Prechromatographic Impregnation of the Porous Matrix 

The slurry is prepared with an aqueous solution of an acid, base, or 
salt, or in this way the support is impregnated with a solution of the liquid 
stationary phase of an organic, water-soluble compound instead of water, 
and subsequently the solvent is evaporated. This method has the advan- 
tage of exactly defined loading of the support with a stationary phase up 
to complete filling of the pores. Furthermore, in this case the composition 
and the film thickness of the liquid stationary phase are constant over the 
entire migration distance. 
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Self-Adjusting Impregnation during Chromatographic 
Development 

1.  By immersing the plate in a solution (usually 5-10%) of the involatile 
impregnation agent in a volatile solvent. The latter is then evaporated 
off. 

2. By spraying the impregnation agent uniformly on the plate, removing 
the solvent as in 1. 

3. By a type of ascending development with the impregnation solution, 
removing solvent as in 1. 

Only the first method ensures that the stationary phase will be well 
defined with respect to both qualitative and quantitative composition. This 
is true both for addition of the impregnating agent to the suspension before 
plate preparation and for impregnating the precoated layer with an appro- 
priate solution containing the liquid stationary phase. 

Layers have been impregnated with buffers, chelating agents, metal 
ions, or other compounds to aid selectivity and resolution or detection of 
certain compounds. If plates are prepared in the laboratory, the reagent 
is usually added to the stationary phase slurry. Reagents are applied to 
precoated plates by spraying, brushing, or dipping. Plates impregnated 
with 0.1 M NaOH are used for the resolution of organometallics. Moham- 
mad et al. showed that for metal ions, the impregnated silica gel layers 
were more selective than plain silica gel layers. More compact spots for 
metal ions were obtained when aqueous salt solutions were used as im- 
pregnants rather than as the mobile phase. A systematic TLC study of a 
number of inorganic ions on cellulose impregnated with liquid exchangers 
in HCl-NH4SCN had been carried out by Kuroda et al. (8). Cellulose 
derivatives have been found useful for the separation of rare earths (9-1 1). 

High molecular amines, substituted quaternary ammonium salts, het- 
erocyclic amines (12), tetra-substituted pyrazol (1 3), and neutral organo- 
phosphorous compounds (14) have been extensively used as impregnants 
of the stationary phase. 

During development with a solvent mixture, a liquid stationary phase 
is formed within the pores of silica gel, which changes in composition and 
amount along the development direction. The formation of such a gradient 
is a particularity of thin-layer chromatography. It can be attributed to 
different affinities of the solvent components to the surface of the silica 
gel. 

Data available in the literature demonstrate that suitable impregnated 
silica gel (Table 1) and modified celluloses (Table 2) are used for virtually 
all mixtures of inorganic mixtures of interest. A selective review of litera- 
ture published in various journals on TLC of inorganic cations, anions, and 
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organometallics on different impregnated silica gel and modified cellulose 
layers is presented. Details are given in tabular form to include the station- 
ary phase, mobile phase, substance studied, conditions with the tech- 
nique, remarks, and reference number. The literature shows that the ma- 
jority of the work has been performed on cations compared to anions. 
Rare earths and organometallics have also received attention. It is con- 
cluded that impregnated layers are more selective than plain adsorbent 
layers for the TLC separation of inorganic mixtures. 
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