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ZINC SYLICATE AS A NEW ADSORBENT FOR PAPER
CHROMATOGRAPHIC SEPARATION OF PHENOLS

J.P.Rawat, M.Igbal and Masood Alam,
Department of Chemistry,
Aligarh Muslim University,
ALTGARH-202001 (INDIA).

ABSTRACT

A new adsorbent zinc silicate has been used
for the paper chromatographic separations of different
phenols, RF velues have been determined and compared

with those obtained on plain papers, A new temrm
Ry has been calculated for various phenols., The

dependance of Ri and RF on various factors have also
been studied and discussed.

INTRODUCTION

Efforts have been made to find a suitable
adsorbent for the separation of different phenols by
many workers recently (1,2). Many authors have
studied the chromatography of phenols on plain papers
(3-6). Clark suggested use of ion exchange papers
for the separation of phenols (7). Most of the
sorbents used earlier either interfered with the
detection of phenols applied or lacked adequate
resolution of differemnt components present in a
mixture, Stannic molybdate (8) an inorgenic ion
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exchanger has been employed as adsorbent for paper
chrometography of some phenols., Though they are good
for separation purposes the invariable elongation of
spots have been s negative point. In our present
studies we have used zinc silicate as a potential
adsorbent for the phenols.

The spots obtained are compact and distinet.

MATERTALS AND METHODS

Apparatus. Chromatography was achieved on Whatwann
No. 3 paper strips of 14 x 3 cms, using glass jars
measuring 20 x 5 cms,

Reagents. Chemicals and solvents were of E.Merch
(Dermstadt) and B.D.H. analar grade. Zinc nitrate and
sodium silicate (Riedel) were used.

Developer. Ammonium hydroxide of different concentra-
tion was used.

Detector., One part of mercury wes dissolved in one
part of fuming nitric acid and diluted with two parts
of water. This reagent was used as detector, Ferrie
nitrate solution was also used for the detection of
some phenols.

Preparation of ion exchange papers. Aqueous solutions
of zinc nitrate (0.25M) and sodium silicate were
prepared. Paper strips of required size (i1 cms x 3)
were first dipped in zinc nitrate solution for

3-.5 seconds. The excess of the reagent was removed by
placing the strips over ordinary filter sheet and
allowing them to dry for 15 minutes at room
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temperature. The strips were then dipped in sodium
silicate solution for ebout 5 seconds, The excess of
the solution was allowed to drainm off and the strips
were placed over a filter sheet. These strips were
dried at room temperature and then washed twice with
distilled water to remove the excess of the reagents.
Finally these were dried at room temperature and used
as such for chromatography.

Procedure. One or two spots of test solutions were
placed on the paper strips with the help of thin glass
capillaries, The paper was conditioned for about

15 minutes and the solvent was then allowed to ascend
(11 cms. in every case),

RESULTS

A small drop of phenol solution was placed on
a paper impregnated with zine silicate. The chroma-
tography of 27 phenols was achieved in ammonia
solutions (1 x 10~2M, 1 x 10™'M, 5 x 10~1M, 1M) on
zinc silicate papers. The results are summarized in
Table 1.

For comparison phenols were chromatographed
on untresated Whatmann No., 3 papers in the aforesaid
solvent systems (Table 2). Thus a new term Ry (9)
was calculated by substracting RF value for untreated
Whatmann No., 3 from RF value for treated papers
(Table 3).

Separation. Separations were tried for the phenols
having appreciable difference in their RF values.
Spots of the mixtures were placed on the chromato-
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graphie papers and developed with the desired developer,
Those practically achieved are reported in Table 4.

DISCUSSION

The results presented in Table 1 show Ry,
values of 27 phenols on papers impregnated with zinc
silicate. The spots obtained on these papers are
compact and discernible while those found on untreated
show considereble trailing. Comparison of the results
shown in Tebles 1 and 2 revealed that RF values on
treated papers in most of the cases are lower than
that obtained on untreated papers. This shows that
zinc silicate serves as a good adsorbent for phenols
and its immobilization on the paper retards the
movement of various phenols to different extent. On
plain papers , however, there is no such retardation
force and hence a high RF value 1s observed on these

papers.

Besides the adsorptivity BF values also
depend on the kind of developer used., In the
present studies NHkOH in different concentrations has
been used as a developer, The results show that
increase in concentration of NHQOH causes increase in
RF values, Plots of RF values vs, concentration of
ammonia are straight lines with positive papers
(Figs.1a-f), This behaviour can be attributed to the
high solubility of phenols in higher concentrations
of amwonium hydroxide., For the similar reasons
RF values remeined extremely low when H20 was used
as a developer.
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FIGURE 2 Plot of B, against number of -OH groups,

R1 values RFU'RFT have been determined for
various phenols which is a measure of ion exchange
effect (Table 3). The results of this table indicate
that for a particular phenol Ri remains constant for
the different concentrations of NHAOH, while Ri values
are found to depend on the number of -QH groups present

in phenol (Fig. 2). R, of the phenol having three
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FIGURE 3 Plot ot RF against orientation of -0H groups.

~OH groups is greater than the phenol with two -OH
groups which in turn 1s greater than the one with one
~-0H group, Since zinc silicate acts as an extremely
weak cation exchanger its affinity should bhe greater
for the phenol which can furnish greater number of
H* 1ons. This possibility explains why pyrogallol is
more strongly adsorbed than catechol and phenol,

The results plotted in Fig. 3 show the

dependence of HF values on the orientation of —N02
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FIGURE 4 Plot of RF against ionization constant,

groups. The behaviour of orthonitrophenol is different
from that of para and metaphenols. The difference in
behaviour can be attributed to the possibility of
intramolecular hydrogen bonding in o-Nitrophenol which
is not found in either para or meta nitrophenol, RF
values have also been found to depend upon the ioni-
zation constant of phenol, The plot of RF vs., ioniza-
tion constant (Fig. 4) shows that Rp values increase
with increasing ionization constant.

Table 4 shows various separation that have
been achieved on papers impregnated with zinc silicate,
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Separation of o-Nitrophenol from meta and para substi-
tuted nttrophenols can be neatly achieved. Some
ternary separations have elso been possible on these

papers.
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