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The analysis of quaternary ammonium compounds
has long presented a challenge analytically, due to
the poor peak shapes obtained for these compounds
under reversed-phase conditions. The development
of the mixed-mode Atlantis PREMIER BEH C'™ AX

Column allows us to demonstrate excellent peak

GOAL shapes for three cationic surfactants.

To demonstrate a simple method to provide

Cationic Surfactants (QACs

an analytical solution for a selection of

cationic surfactants using reversed-phase | oS B} GHs
. J al N—CHa(CH2)14CHs
solvents and the mixed-mode Waters™ N, ©/CH3 -
CH2(CHg)1oCH3 c

Atlantis™ PREMIER BEH C,; AX Column.

1-Dodecylpyridinium chloride

Benzyldimethylhexadecyl ammonium chloride

BACKGROUND

Surfactants are used extensively in the
cosmetic, pharmaceutical, and agricultural
industries covering a diverse range of uses,
from antimicrobial agents to anti-static
agents. Due to their amphiphilic nature
(i.e., possessing both a polar hydrophilic
and non-polar hydrophobic region), they
represent a challenge analytically.

Cationic surface-active agents often
contain nitrogen atoms carrying a positive
charge (mainly in an amine or quaternary
ammonium group), which are coupled

with one or several long alkyl chains.
Quaternary ammonium compounds (QACs)
are one of the widest applied groups of
cationic surfactants.'

HPLC is commonly employed for surfactant
analysis, however using a conventional
reversed-phase (RP) separation can
struggle to retain these compounds due to
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Figure 1. Cationic surfactants analyzed using the mixed-mode Atlantis PREMIER BEH C,g
AX Column.

retention and peak shape issues. lon-pair chromatography (IPC) and gas
chromatography (GC) are also used but suffer from long equilibration and
run times, with GC often relying on analyte derivatization, which is time
consuming and has the potential to introduce sample preparation errors
and/or variation.

THE SOLUTION

The challenge of those strategies has led to the development of mixed-mode
RP/ion-exchange (IEX) columns, which contain stationary phases having
both hydrophobic and IEX functionalities.?

However, many mixed-mode RP/IEX columns suffer from poor batch-
to-batch reproducibility and poor hydrolytic stability. To overcome these
issues, Waters has developed a new RP/anion-exchange (AX) stationary
phase based on hybrid organic/inorganic particles that has excellent
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batch-to-batch reproducibility and is stable over ACQUITY UPLC H-Class PLUS System

Instrument:

a wide pH range. This material is packed into new with ELSD Detection
MaxPeak™ High Performance Surfaces (HPS) Data management: Empower™ 3 CDS
column hardware, which is designed to increase LC method conditions
analyte recovery by minimizing interactions with Column type: Atlantis PREMIER BEH C,, AX
stainless steel that can lead to analyte loss.® Column size: 2.1 % 100 mm, 1.7 ym
In this technical brief, we demonstrate the Column temp.: 30°C
separation of a mixture of three cationic Injection volume: 0.3 uL
surfactants (detailed in Figure 1) with the goal Flow rate: 0.4 mL/min
of achieving good retention, baseline separation, ) (A) 0.1 mM ammonium formate (aq), pH 4.0;
and good peak shape. Mobile phase: (B) Acetonitrile 25-85% B in 8.34 min (linear)
The samples were run on an ACQUITY™UPLC™ Gain: 200
H-Class PLUS System equipped with an Data rate: 10 pps
evaporative light scattering detector (ELSD), ELSD detection: Time constant: Normal
as some of the compounds tested exhibit Mode: Cooling
weak/no chromophore. Gas pressure: 25 psi
Drift tube temp.: 50 °C

Analytical standards of all compounds detailed
in Figure 1 were sourced from Sigma-Aldrich Table 1. Instrument parameters.
(Poole, UK). A solution containing all three

compounds was prepared in water and injected

Retention Retention USP tailing

directly. The samples were analyzed using the Compound time (min) factor (k) factor

method conditions detailed in Table 1. 1-dodecylpyridinium
. 3.59 3.8 1.16
chloride
Benzyldimethyldodecyl
RESULTS ammonium chloride 4.56 51 1.33
The Atlantis PREMIER BEH C,; AX Column Benzyldimethylhexadecyl 6.58 28 139
successfully separated the QACs with full ammonium chloride ' ' '

line resolution, while exhibiting excellen )
baseline resolutio ¢ exhibiting excellent Table 2. Results obtained for the three compounds tested.

peak shape in a 10-minute runtime (Figure 2).

Good retention was observed for all three

compounds with a retention factor (k) of 3.8, 1400.00 ,GhHa
N—CHz(CHz)10CHs
5.1, and 7.8, and tailing factors of 1.16, 1.33, () o @f"”a ar
Nf
and 1.39 for 1-dodecylpyridinium chloride, 1050.00 CHalCHalaCHs S
. . . N—CHz2(CHz2)14CHs
benzyldimethyldodecyl ammonium chloride, 2 70000 @cha or
and benzyldimethylhexadecyl ammonium
chloride, respectively (Table 2). 350.00

0.00

SUMMARY 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Minutes
The mixed-mode Atlantis PREMIER BEH C,,
. . Figure 2. Quaternary ammonium compounds analyzed using the mixed-mode Atlantis
AX Column has proven its effectiveness for PREMIER BEH C,; AX Column (25-85% B gradient) using the ACQUITY ELSD Detector.
the analysis of a mixture of three QACs using

reversed-phase solvents without the need for
derivatization or ion-pairing reagents.

This simple method demonstrates how this
column can provide a straightforward analytical
solution for a traditionally challenging group

of compounds.
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