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Choosing a Column for High pH Reversed-Phase
HPLC Separations

FIGURE 2
Improved Separations of Basic
Compounds at High pH on Extend-C18

FIGURE 1
Exceptional High pH Stability with Extend-C18*

Method Development Hints

Mobile Phase: 65% 20 mM TEA, pH 11
35% MeOH

Temperature: RT
Detection: UV 254 nm

Until the recent introduction of the
ZORBAX Extend-C18 column, the only
HPLC columns available for high pH
separations were polymer-based
columns. Now silica-based columns,
with all their inherent advantages over
polymer-based columns (e.g., high
efficiency, good mechanical strength
and compatibility with a wide range of
solvents) can be used for high pH
separations. The new Extend-C18
column is a silica-based column with a
unique bidentate bonding that provides
excellent stability at high pH — up to
pH 11.5.  The bidentate bonding
protects the underlying silica against
dissolution at high pH — the major
cause of silica-based column failure at
pH 7 and higher pHs.

Excellent Stability of
Extend-C18
A stability plot of the Extend-C18 and
dimethyl C18 and C8 bonded-phases
at pH 11 is shown in Figure 1.
Dimethylsilane bonding is a traditional
and commonly used technology that
unfortunately permits silica dissolution
at high pH. The Extend-C18 column,
with its new bonding technology, is the
most stable at high pH showing almost
no silica dissolution after flushing with
15 L of an aggressive, inorganic mobile
phase. This long lifetime proves a
silica-based column can be effectively
used at high pH.

A. Extend-C18, 4.6 x 250 mm, 5 µm
(Agilent Part No. 770450-902)

Column: ZORBAX Extend-C18
4.6 x 150 mm, 5 µm
(Agilent Part No. 773450-902)

Mobile Phase: 50% 0.02 M potassium
phosphate buffer. pH 11
50% ACN

Flow Rate: 1.5 mL/min

Temperature: 25°C

Detection: Silicate concentration
by silicomolybdate
color reaction

Extend-C18 Is More Efficient
than Polymeric Column
Many basic compounds have pKas of
9-10.  Therefore, improved retention
and better method reproducibility will
be observed by selecting a mobile
phase pH between 10 and 11—at least
one pH unit above the analytes’ pKa.
Figure 2 compares separations of
basic compounds on the Extend-C18
and a polymer-based column.  For the
analysis of these basic compounds,
the Extend-C18 column provides
excellent peak shape with high
efficiency.  Under the same experi-
mental conditions, however, the
polymer-based column, delivers
broad peaks that tail badly.  More-
over, a lower flow rate was required
for the polymer-based column
(0.5 mL/min. instead of 0.7 mL/min)
in order to stay below its relatively
low recommended pressure limit of
150 bar or 2000 psi.  This reduction
in flow rate dramatically increased
analysis time to over 25 minutes. The
new Extend-C18 column performs
well up to 5000 psi or 350 bar, typical
of all ZORBAX silica columns.

Note: Flow rates were adjusted to

account for column diameter

differences.

Sample:
1. Pyridoxine
2. Pyridine
3. N-methylbenzylamine
4. Procainamide
5. N-acetylprocainamide

B. Polymeric-Based Column,
4.0 x 250 mm, 5 µm

Many Mobile Phase Options
for Extend-C18
Most mobile phases are compatible
with the Extend-C18 column. Some
recommended mobile phase buffers for
high pH operation are triethylamine
(pKa 10.7), pyrrolidine (pKa 11.3),
glycine (pKa 9.8), borate (pKa 9.2) and
ammonium hydroxide (pH 10.5).
Phosphate buffer is not recommended
because it rapidly accelerates silica
dissolution. Methanol and acetonitrile
are two possible organic modifiers,
although longer column lifetime is
achieved using methanol.

*Unfavorable conditions: Phosphate
buffer rapidly accelerates silica
dissolution.

Flow Rate: 1.0 mL/min
Pressure: 213 BAR

Flow Rate: 0.4 mL/min
Pressure: 142 BAR

 For more information about
Extend-C18 or any other Agilent HPLC
column call Agilent Customer Assist

at 800-227-9770 and ask for
HPLC column support.
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