Proc. of the Intl. Conf. on Nanotechnology for Better Living, 2016

Editors K. K. Kar, A. Shah and R. Sharma
Vol. 3, No. 1, p. 45
doi:10.3850/978-981-09-7519-7nbl16-rps-45

Selective separation of tetramethylammonium hydroxide from mixture of
cationic surfactants using nano-composite Ce-silico phosphate

Rizwana Mobin

Department of Applied Chemistry, Faculty of Engineering and Technology, Aligarh Muslim
University, Aligarh-202002
Email: rizwanambn013@gmail.com

Thin layer chromatography is the most popular
analytical method used for the separation
because it is simple, versatile, cost-effective
and rapid [1]. Surfactants are an important class
of organic compounds that find applications in
pharmaceuticals, cosmetics, food and cleaning
products due to its emulsifying, cleaning,
foaming, thickening and wetting property [2,
3]. Here, comparative study for the selective
separation of tetramethylammonium hydroxide
by thin layer chromatography on modified
silica gel (Ce-Silico phosphate) with 40%
aqueous ethylene glycol green solvent system
as stationary and mobile phases respectively
has been presented. From the result, it was
found that Ce-silico phosphate was better static
phase as compared to silica with 40 % aqueous
ethylene glycol for the selective separation of
tetramethylammonium hydroxide from the
mixture of cationic surfactants.

Table 1: Mobility of cationic surfactants in
terms of Rr values

Rp value
Surfactants | M, M; M; M,
S, S, S, S, S; S
HTAB 0.02 [ 002 | 020 | 020 | 0.32 | 0.64
CPC 0.02 | 003 | 0.18 | 0.18 | 0.31 | 0.61
TMAH 0.03 | 002 | 023 | 0.76 | 0.69 | 0.72
CTAB 0.02 | 0.02 | 027 | 027 | 0.34 | 0.65

Note- HTAB: Hexadecyltrimethylammnium
bromide; CPC: Cetylpyridinium chloride;
TMAH: Tetramethylammonium hydroxide;
CTAB: Cetyltrimethylammonium bromide

Si: Silica gel G; S»: Ce-silico phosphate

Mi: Double distilled water

Ms: 40% aq. ethylene glycol
Ms3: 50% aq. ethylene glycol
My: 70% aq. ethylene glycol

Scanning electron microscopy revealed the
modified surface structure and chemical
composition of silica gel due to the
incorporation of cerium phosphate.
Transmission electron microscopic study
confirms that the prepared Ce-silico phosphate
was nano-composite in nature with varying
particle size (14.4, 19.0, 16.3, 20.2 and 25.3
nm). Thus, silica gel modified with cerium
phosphate (Ce-silico phosphate) as static phase
showed the enhanced chromatographic
performance as compared to silica static phase.
Figure 1 shows the densitographic presentation of
HTAB and TMAH.

TMAH

[ =0 ET) T £l X e 00 %0 [wa
Pt Hogt

Figure 1: Densitographic presentation of HTAB and
TMAH
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