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HIGH TEMPERATURE LIQUID CHROMATOGRAPHY

APPLICATION NOTE 815

ALTERING POLYMER SELECTIVITY USING TEMPERATURE

INTRODUCTION

Using temperature as an active parameter in HPLC method develop-
ment can provide several advantages for improving a separation. One
of the more interesting features of elevated temperature HPLC are
temperature induced selectivity changes. This Application note de-
tails temperature induced selectivity changes in polymer analysis and

reducing analysis time by increasing the temperature.

EXPERIMENTAL

HPLC conditions are summarized in Table 1. A sample of Triton X-100
was analyzed at three different temperatures, 20°C, 50°C and 90°C.

Table 1:
Conditions for Analysis of Triton X-100 at Elevated Temperature

Column:| Agilent StableBond C18, 3.5 um, 150 x 3.0 mm

Mobile Phase:| 50:50 Acetonitrile:Water

Flow Rate:| 0.6 mL/min

Detection: | UV at 225 nm

Temperature:| 20, 50, and 90°C
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RESULTS AND DiscussiaN

Figure 1 shows the separation of Triton X-100 at the three tempera-
tures. At 20°C, the sample was well-separated and the elution order
was from low molecular weight to higher molecular weight. At 50°C,
most of the fractions co-eluted and were retained longer than at
20°C. At 90°C, the sample was well-separated once again, but now
the elution order was from higher molecular weight to low molecular
weight. Figure 2 illustrates the ability to increase flow rate to reduce
analysis time by using high temperature. The viscosity of the mobile
phase was lower at high temperature, which resulted in a lower back
pressure at 90°C, so the flow rate was increased from 0.60 mL/min to
1.5 mL/min, reducing the analysis time from 50 minutes to 20 minutes.

CONCLUSIONS

Temperature was used to tune the selectivity of Triton X-100 and
reverse the elution order of molecular weight fractions. In this ex-
ample, the run time was reduced by over 50% using higher tempera-
ture because of a decrease in mobile phase viscosity and system
back pressure that allowed a increase in flow rate, which resulted in

an increase sample throughput.
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