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Evaluation of Imitation
vBondapak™ C,, Columns

Waters pBondapak™ C,4 column

was intfroduced in 1973 as the first

10 micron particle size bonded
reversed-phase column. Twenty-four
years later, it remains one of the most
widely used HPLC columns, with appli-
cations in many different scientific fields.
The selectivity of the pBondapak™ Cq
column is unique, the result of a carefully
controlled combination of hydrophobicity
and silanol activity. pBondapak™ C
columns are manufactured only of
Waters' ISO 9002-certified

Material Synthesis Facility in Taunton,
Massachusetts, using proprietary
procedures.

The popularity of Waters

pBondapak™ C,4 columns has inspired
many attempts at imitation. To defermine
how successful these attempts have
been, we recently characterised three
imitation columns using a sensitive chro-
matographic selectivity fest. The results
are described in this arficle.

Experimental

The columns evaluated were all

3.9 x 300 mm steel columns, except for
the 4.6 x 216 mm Imitation C column.
The reference column was an authentic
Waters pBondapak™ C,4 3.9 x 300 mm
column. The chromatography was
carried out using a Waters 625 LC
System, a 7 17plus Autosampler, a

490 Programmable Multiwavelength
Detector, and a Millennium® Workstation
[all from Waters Corporation). The
columns were thermostatted at 23.4

(+ 0.5) °C using a Mistral® column
thermostat.

Results and Discussion

The columns were first tested for effi-
ciency using acenaphthene as the
marker, and a mobile phase of

60/40, v/v, acetonitrile/water flowing
at 2.0 mL/min. The results are sum-
marised in Table 1.

Table 1: Efficiencies and Tailing Factors for Authentic Waters pBondapak™ C,q

and Imitation C,5 Columns

Efficiency’ USP Tailing
pBondapak™ C,4 30,200 1.01
Imitation A C,4 20,800 0.92
Imitation B C,4 22,100 0.93
Imitation Ct C,4 21,900 0.98

1 Plates per meter, measured using 5 sigma method

Table 2: Retention Factors and Relative Retentions for Authentic Waters yBondapak™ and

Imitation C,3 Columns

pBondapak™  Imitation A Imitation B Imitation C
Retention Factors
Propyl paraben 1.47 1.29 1.17 0.98
Toluene 2.43 2.40 1.90 1.72
Propranolol 4.52 6.35 1.61 13.1
Acenaphthene 7.60 7.69 6.23 5.09
Dibutyl phthalate 12.3 1.4 9.61 7.85
Relative Retention versus Acenaphthene
Propyl paraben 0.193 0.167 0.188 0.193
Toluene 0.320 0.312 0.305 0.339
Propranolol 0.594 0.825 0.258 2.57
Dibutyl phthalate 1.62 1.48 1.54 1.54

The authentic Waters pBondapak™ C,4
column was found fo be the most effi-
cient of the four columns, and also gave
the best peak symmetry. The imitation
columns were found to have efficiencies
that were 25-30% lower, and alll
showed significant peak fronfing (USP
Tailing < 1). This is an indication that the
imitation columns are not as well packed
as the authentic Waters yBondapak™
C,g column.

To evaluate the selectivity of the columns
we used a fest mixture containing acidic,
basic, and non-ionisable compounds
(see Figure 1). The mobile phase con-
tained methanol (65% v/v) and a pH
720 mM potassium phosphate buffer.
Under these conditions, the strong base,
propranolol (pK, = 9.6) is protonated,
and interacts with ionised silanol groups

through an ion-exchange mechanism.
This causes the propranolol peak fo tail
noticeably.

The chromatograms obtained on the
four columns are shown in Figure 2.

The retention factors and several relative
refentions are summarised in Table 2.
The imitation columns clearly do not
mafch the separation obtained using the
authentic Waters pBondapak™ C, 4
column. The largest differences are
observed for the strong base, propra-
nolol (marked with arrow). On the
authentic Waters pBondapak™ C, 4
column, propranolol elutes midway
between toluene and acenaphthene.
On the Imitation A C,4 columns,
however, propranolol partially coelutes
with acenaphthene.
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This indicates that the silanol activity of the
alphaBond™ column is higher than that of
an authentic Waters pBondapak™ C, 4
column. On the Imitation C C,4 column,
the silanol activity is so much higher that
propranolol elutes last, as a barely dis-
cernable peak. In contrast, on the
Imitation B C,4 column propranolol elutes
before toluene, indicating reduced silanol
activity. Clearly, none of the imitation
columns matches the selectivity of an
authentic Waters pBondapak™ C, 4
column.

Conclusions

These results show that there are signifi-
cant differences between authentic
Waters pBondapak™ C, 4 columns and the
imitation columns. The imitation columns
were found to have lower efficiences, and
produced fronting peaks. In addition, we
found large differences in selectivity, par-
ticularly evident in the retention of basic
compounds relative fo neutral compounds.
This is not surprising, because controlling
the retention of basic compounds has
been one of the most difficult problems in
the synthesis of C,g=silica packings.
Research has shown that base refention is
affected not only by the bonding
processes, but also by many properties of
the silica support. In the final analysis, no
imitation column matches the performance
of an authentic Waters pBondapak™ C, 4
column.

For your copy of the Waters
Column Selection Guide for
USP Specifications, please check
box 7 on the business reply card.
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Figure 2: Chromatograms for Selectivity Test Mixture Separated on Authentic Waters
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Ordering information

Particle

Column Size Dimensions Part No.

pBondapak Cg 10 pm 125A 2.1 mm x 300 mm WAT086609
3.9 mm x 150 mm WAT086684
3.9 mm x 300 mm WAT027324
4.6 mm x 150 mm WAT044370

Bondapak C;q 15-20 pm 125A 3.9 mm x 300 mm WAT025875

pBondapak C, 4 cartridge column 10 pm 125A 4.6 mm x 250 mm WAT052860

(requires endfittings)

Endfittings (includes 2 sets of reusable endfittings, WAT037525
2 cclips and o-rings)
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