A Versatile Column for Surfactant

Analysis by HPLC

Surfactants are widely used for industrial, agricultural, and
pharmaceutical applications, in products as diverse as pesti-
cides, detergent powders, petroleum products, cosmetics,
and pharmaceuticals. Their separation and identification
can be challenging due both to the diversity of surfactants
and the complexity of the sample matrix.

Many methods are available for surfactant determina-
tion, such as titration, spectroscopy (nuclear magnetic
resonance [NMR], infrared [IR], ultraviolet-visible [UV-
VIS], and mass spectrometry [MS]), and chromatography
(high-performance liquid chromatography [HPLC], gas
chromatography [GC], thin-layer chromatography
[TLC], supercritical fluid chromatography [SFC], and
capillary electrophoresis [CE]). HPLC is typically the
preferred technique for many surfactant analyses.
Reversed-phase and ion-exchange chromatography are
the most popular approaches, while normal-phase and
size-exclusion chromatography are also used, depending
on the application. Although many HPLC stationary
phases are available and have been used for the analysis
of surfactants, none of these phases is capable of separat-
ing anionic, nonionic, and cationic surfactants in a sin-
gle chromatographic run.

The Acclaim® Surfactant column (Dionex Corp., Sun-
nyvale, CA) is designed for the separation of a variety of
different surfactants. Its proprietary surface chemistry

Column: Acclaim Surfactant, 5 pm Peaks:
Dimensions.  4.6x150mm 1. Xylene sulfonate
Mobile Phase:  (A) Acetonitrile . 2. Lausyidimethyibenzyi ammonium chioride
(8)0.1 M NH,0Ac pH 54 . 3. Octylphenoxyethoxyethy! dimethyibenzyl ammonium chioride

Gradient: 25% 10 85% A in 30 min, 4. Triton X-100

then hold 85% A for 10 min 5. Decyl sulfate
Temperature:  30°C 6. Dodecy! sulfate
Flow Rate: 1.8 ml/min 7.C10-LAS
Inj. Volume: 25l 8.CH1-LAS
Detection: ELSD 9. C12-LAS
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Figure | Separation of cationic, nonionic, and anionic surfactants.

by Xiaodong Liu and Chris Pohl

Dimensions: 4.6 x 150 mm, 5 um ;
Mobile Phase:  Acetonitrile/0.1 M NH,OAc, pH 5.4
vol/vol 40/60 for Acclaim Surfactant column
vol/vol 60740 for a C18 (type B) column
Temperature: 30 °C

Flow Rate: 1 mL/min

Inj. Volume:  5ul

Detection: ELSD

Sample: Lauryldimethylbenzy!

ammonium chioride (1000 ppm)
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Figure 2 Peak shape for cationic surfactants.

offers very high selectivity and capacity for separating
cationic, nonionic, and anionic surfactants in a single
chromatographic separation. The simple, volatile
mobile phases are compatible with mass spectrometry
detection, facilitating application of the column to
trace-level analyses of surfactants in various matrices,
including pharmaceutical formulations and environ-
mental samples.

The column offers the following advantages:

¢ High selectivity for the separation of anionic, nonionic,
and cationic surfactants

Good peak shapes, especially for cationic surfactants
Improved resolution for ethoxylated surfactants
Compatibility with highly aqueous mobile phases
Methods that are compatible with UV, evaporative
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