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Gas chromatographic analysis technique was used for characterization
of the gas chromatographic supports, which prepared from siliceous or
natural origin. We studied the bentonite to be used as gas chromatographic
support, which consists of aluminosilicate oxides mixture with some other
metallic oxides. It possesses a porous structure, which permits its use in
gas chromatography. The bentonite was thermally treated at 650°C tb
obtain firm granules, and acid washed by 6N-HCI to remove the soluble
metallic oxides especially iron oxide, till white granules with mesh range
100-120, were obtained. The specific surface area of the support was
measured to be 5.4 m2/g. The superficial structure of the grafted bentonite
by silicone SE-52 and dimethylchlorosilane was studied by “inverse gas
chromatographic method”” using dichloromethane‘as auxiliary solute plot-
ting log V = f(1/T). We carried out many separations for different mixtures
as cyclic and aromatic compounds and normal hydrocarbons. The grafted
bentonite supports permit to obtain analytical results characterized with
complete and good resolution with high efficiency and reproducibility for
all studied columns packed with silicone SE-52 and dimethylchlorosilane
grafted bentonite, compared with packed columns with bare bentonite.

INTRODUCTION

Silica represents the major constituent of clay, in addition to several amounts of
other metallic oxides. The bentonite constituents were determined. It consisted of
47% Si0,, 14.4% Al,0; and some other oxides as Fe,03;, MgO, CaO and Na,O,
represent the remainder ratio. The thermal treatment causes a decrease of bentonite
specific surface area with increase in the temperature of thermal treatment?.

A prolonged washing of bentonite by 6 N HCI removes all soluble oxides and
about 67% of total iron oxide from the adsorbent, causing decrease of specific
surface area and hydrolysis of siloxane groups on the surface of the support to
yield more silanol groups®~.

Modification of the support surface by reaction with silanol groups was carried
out by means of chlorosilane compounds as reactants” '°, or by condensation of
a suitable polymer as PEG-20M, Se-30 and OV-101%11-13

EXPERIMENTAL

General preparation of the support: Bentonite granules of mesh 120-100
were treated at 650°C and washed with 6 N HCI at boiling point temperature,
until no yellow hue could be detected in a fresh charge of 6N HCI, till white
granules were obtaion. The bentonite was then washed with distilled water to
neutrality. Finally, this support possesses a specific surface area 5.4 m?/g.
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Grafting

Silanization: 'The bentonite granules were reacted with dimethylchlorosilane
in the vapor phase at 120°C in presence of a stream of dry pure nitrogen (in situ
method) then the yield grafted support was washed by chloroform to remove the
residual of reagent.

Polymer condensation: A suitable amount of bentonite granules was coated
by rotary evaporation technique with 3% of silicone SE-52 and heated under a
slow flow of dry pure nitrogen at 280°C, for 24 h, then extracted with chloroform
in a Soxhlet apparatus for 48 h; the extracted material was dried at 100°C before
being packed into chromatographic column, the gas chromatographic charac-
teristics of packing were evaluated using inverse gas chromatographic method
and plotting the relationship between variation of the logarithm of retention
volume of CH,Cl, as an auxiliary solute, with the reciprocal of the absolute
temperature in the range 35-100°C.

Gas chromatographic analysis: We used the obtaned packings in separation
of several mixtures of cyclic and aromatic compounds and normal hydrocarbon
compounds.

RESULTS AND DISCUSSION :

By conclusion, we found by studying the changes in superficial structure of
grafted bentonite in the two above mentioned cases by using “inverse gas
chromatographic method” in the range 35-100°C, using CH,Cl, as auxiliary
solute and plotting the relationship log V, = f(1/T). We found differences between
retention volumes for CH,Cl, for three columns (50 cm X 4 mm), the first one
packed with bare bentonite 5.4 m%/g, (Fig. 1), the second packed with silicone
SE-52 grafted bentonite (Fig. 2), the third packed with dimethylchlorosilane

log Vg

Figure (1)
Variation of log Vs with 1/T for CH,Cl,
as a test solute on (50cm x 4mm )
packed columns :
1-e - with bare bentonite.
2-m - with SE-52 grafted bentonite.
3-4 -with DMC silanized bentonite.
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Figure (2)
Separation and determination mixture of cyclic and aromatic
compounds on SE-52 grafted bentonite (250cm x 1.75mm ),

temperature program (135-170)°C,5°C/min.,

N, flow 35 ml/min, temperature inject port 250°C ..

3INYI3000
INYIIANN
3NY33C
3NUNON
3INYLI0
3NVIdIH
3NUX3H
3NULIN3d

3uYN

29
2

-] [:13 74: 2% vi0L
8886°S1 8 A 116491 '8 3
2090° %1 2 A 894N 8059 Z
9pee 22 9 A 9s9ze2 sy s
viv6° et s A 62v202  sE°E s
£86°6 I3 A €6861  STv2 v
Pr66°2L € A 1958 s14°1 4
8566°S 2 A $98E9 85€°1 2
85£0°9 T 61289 29%6°1 1
JINOD ONGI  NH  Y3dY 3uIL ONMéE
S80S ON 1d0d23
QOH13H 2 ON 37dUES
313 YeA-I J¥dOLIBHOdFD
*8
806°9
SLy >
SLE°E oy
14°de -
=

Figure (3)

Separation and determination mixture of

normal

on DMCS silanized bentonite

Cs-Ciz

hydrocarbons

(250cm x 1.75mm ), temperature program (120-180)°C,
5°C/min., N, flow 38 ml/min, temperature inject port 250°C
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silanized bentonite (Fig. 3). We found differences in retention volumes between
the bare bentonite and the grafted bentonite ones due to the new superficial
structure of supports, (Fig. 1).

The packed column with SE-52 grafted bentonite was suited for separation
mixture of cyclic and aromatic compounds: cyclohexane, methyl cyclohexane,
benzene, toluene, ethylbenzene and cumene, with good symmetric peaks (Fig. 2).
The packed column with DMCS silanized bentonite gave a very good separation for
mixture of normal hydrocarbons Cs to C;, with very sharp, symmetric peaks with
very short retention times (Figure 3). In all separations, we obtained completely
separated peaks, with a high sensitivity and reproducibility, (Table 1 and 2).

TABLE-1
QUANTITATIVE DETERMINATION OF SEVERAL MIXTURES OF NORMAL
HYDROCARBONS Cs~Cj; ON DMCS SILANIZED BENTONITE COLUMN
[(250 cm x 1.75 mm), temperature program (120-180)°C, 5°C/min., N; FLOW RATE 38
mL/min, temperature inject port 250°C.]

Amount V%

No. Compound = RSD %
taken C determined C
pentane 4 4.00 3.20
hexane 8 8.00 2.96
heptane 10 997 2.90
octane 6 6.04 3.04
! nonane 12 11.99 2.64
decane 18 ’ 18.01 2.33
undecane 22 21.96 2.01
dodecane 20 20.03 2.21
pentane 6 6.03 3.03
hexane 6 5.96 291
heptane 8 7.99 2.85
octane 10 9.98 2.80
2 nonane 18 17.94 2.48
decane 22 22.03 2.11
undecane 14 14.06 2.49
dodecane 16 15.99 2.69
pentane 10 9.98 2.69
hexane 4 4.05 3.16
heptane 6 6.04 2.96
octane 12 11.97 2.61
3 nonane 16 16.02 2.48
decane 14 13.99 2.55
undecahe 16 15.99 242

- dodecane 22 21.96 2.09
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TABLE-2
QUANTITATIVE DETERMINATION OF SEVERAL MIXTURES OF CYCLIC AND
AROMATIC COMPOUNDS ON SE-52 GRAFTED BENTONITE COLUMN

[(250 cm X 1.75 mm), temperature program (135-170)°C, 5°C/min., N, flow rate 35 mL/min,

temperature inject port 250°C]

Amount V%
No. Compound — RSD %
taken C determined C
cyclohexane 8 8.05 3.61
methylcyclohexane 16 16.03 2.86
benzene 20 19.97 2.66
! toluene 22 21.99 252
ethylbenzene 14 14.02 3.04
cumene 20 19.94 2.78
cyclohexane 12 12.03 3.06
methylcyclohexane 12 11.95 311
benzene 16 15.96 2.81
2 toluene 14 14.04 293
ethylbenzene 20 19.97 261
cumene 26 26.05 2.36
cyclohexane 16 15.97 2.88
methylcyclohexane 8 8.06 3.68
benzene 10 10.00 3.26
3 toluene 10 9.99 3.12
ethylbenzene 24 24.01 241
cumene 32 31.97 2.19
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