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Abstract

Diol columns are a versatile column. Used with % water
organic solvents, the diol column acts as a normal phase (Isocratic) Absorbance, 628 nm % ACN
column with reduced retention compared to silica. ﬂ
Under aqueous conditions, diol columns run as normal 0 ‘ ‘ ‘ : : , 100
phase, but may exhibit reverse phase behavior at times. ’\
This application note explores those compounds and 10 ‘ , 90 o
solvent conditions that cause reverse phase behavior in _J\\ =
diol columns. Polar compounds run under aqueous con- 20 ‘ , 80 &
ditions cause the column to act as either normal or J E
reverse phase while non-polar compounds under the 30 , 70 =
same conditions run purely as reverse phase. _ﬂ

40 , 60

Background 5 J o

Diol columns have been marketed as being “useful in :
normal and reverse phase”! with little indication about 60 _]L 40
how to determine the conditions for “normal” and ‘
“reverse” phase. For organic solvents, diol columns act 70 _]L 30 §
as “normal phase”. ‘ T

A column acts as “normal phase” if a compound 80 _ﬂ 20 §
exhibits reduced retention as the solvent polarity is ‘ ‘ o
increased. Conversely, a column showing reduced com- 90 _k 10 E
pound retention with reduced solvent polarity is acting ‘ ‘ ‘ ‘ ‘ ‘
as “reversed phase”. It is possible for a column to 100 Mﬁ 0
exhibit both normal and reverse phase behavior at the (‘) 1‘0 : 20 3‘0

same time with a mixture of compounds.

Experimental and Results

FD&C Blue #1 (1.0 g) was dissolved in water and
mixed with Celite 541 (18.0 g); butyl paraben (1.0 g) was
dissolved in methanol and added to the dye/Celite mix-
ture. The sample mixture was dried under vacuum and
was used for all experiments; 200 mg of this mixture was
used for each run.

A 15.5 g diol column (Teledyne Isco, PN 69-220-3515)
was used for all experiments. The column was run iso-
cratically for 20 column volumes (see details of figures I
and 2 for solvent concentrations) using water and aceto-
nitrile as solvents. The column was washed after 20
column volumes. A CombiFlash® Rf 200 with UV-vis
detection (PN 68-5230-008) was used for all runs; butyl
paraben was detected at 254 nm while the dye was mon-
itored at 628 nm. The chromatograms are plotted
separately for each compound.

Figure I shows that FD&C Blue #1 exhibits minimum
retention at 50% acetonitrile in water. As the concentra-
tion of water increases from 0 to 50%, the retention time
of the dye decreases consistent with normal phase
behavior. As the solvent polarity is decreased (0 to 50%
acetonitrile) the retention time again decreases, consis-
tent with reverse phase.
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Figure 1: FD&C Blue #1 exhibits both normal and
reverse phase behavior on a diol column. Shaded
area denotes “normal phase” behavior for this column and
compound.

Butyl paraben (figure 2) is a non-polar compound
that exhibits purely reverse behavior on a diol column
under aqueous conditions. Note that using solely
organic solvents, the diol column will act as a normal
phase column.
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Figure 2: Butyl paraben exhibits reverse phase
behavior on a diol column under aqueous condi-

tions

Conclusion

Diol columns can exhibit both normal and reverse
phase behavior under aqueous conditions. Diol
behavior can be summarized as:

Diol columns run as normal phase when using
only organic solvents.

Non-polar compounds will run as reverse phase
under aqueous conditions and will not work well
in HILIC purifications.

Water soluble compounds can show both normal
phase and reverse phase behavior. They will gen-
erally show normal phase behavior from 0 to 40
or 50% water, which corresponds to the com-
monly used range for aqueous normal phase.

More polar organic solvents (such as methanol)
are likely to show a reduced range of normal
phase behavior with water soluble compounds.

References

1.

Diol Phase. http://www.justchromatogra-
phy.com/wiki/diol-phase, 7 October 2011

Diol Columns - pretend they're normal phase.
http://www.isco.com/WebProductFiles/Applica-
tions/101/Poster_and_Paper_Reprints/
Diol_Columns-Pretend_They're_Normal_Phase.p
df (accessed Feb 2012).

Last modified November 9, 2012

Teledyne Isco

P.0. Box 82531, Lincoln, Nebraska, 68501 USA

Toll-free: (800) 228-4373 » Phone: (402) 464-0231 » Fax: (402) 465-3091
E-mail: Iscolnfo@teledyne.com

Everywhereyoulook

"~‘ TELEDYNE ISCO

Teledyne Iscois continually improving its products and reserves the right to change product
specifications, replacement parts, schematics, and instructions without notice.


http://www.isco.com

