STI

HIGH TEMPERATURE LIQUID CHROMATOGRAPHY

APPLICATION NOTE 808

FAST HIGH TEMPERATURE ISOTHERMAL SOLVENT GRADIENTS ARE OK
-BUT THERMAL GRADIENTS ARE BETTER!

INTRODUCTION

There are numerous advantages to increasing the temperature of HPLC separations. Faster runs often result by merely
raising the temperature and leaving other parameters untouched. However, the most powerful use of elevated
temperature in HPLCis temperature programming. A temperature gradient can be used instead of a solvent gradient
to decrease retention, improve a separation and shorten analysis time. This work shows a selection of aromatic
hydrocarbons separated isothermally using a fast solvent gradient and a better, faster separation achieved isocratically
by using a thermal gradient.

EXPERIMENTAL CONDITIONS

Conditions are summarized in Table 1. Isothermal runs at 50°C, 75°C,and 100°Cand a temperature gradient from 50
°Cto 150°Cat 20 degrees/minute were conducted. The seven component aromatic mix consisted of: uracil, benzene,
toluene, ethylbenzene, naphthalene, tetrahydronaphthalene, phenanthrene. A Knauer isocratic pump,degasser,and
variable wavelength UV detector were used in conjunction with a Selerity Technologies Series 8000 programmable
HTLC oven.

RESULTS AND DiscussiaN

Figure 1(see next page) shows the separation of the seven component mixture isothermally at 50°C, 75°Cand 100°C.
Isothermally at 50°C, all seven aromatic compounds are separated, but the last three peaks show bad tailing. The peak
shapeisimproved and the run time is shorter at 100°C, but there s still tailing on the tetrahydronaphthalene and
phenanthrene peak. All seven compounds are not completely resolved at 150°C, but the peak shape of the phenan-
threne peak is much improved. Using a temperature gradient (Figure 2 next page ), the run time was reduced to four
minutes and the peak shapes of all seven components are acceptable. Clearly, the best separation was obtained using
the thermal gradient with an isocratic mobile phase.
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TABLE 1 :
HTLC CONDITIONS FOR ANALYSIS OF AROMATIC HYDROCARBONS

CoLumn:| HamiLton PRP-1%,100 x 2.0 MM, 3 M

MOBILE PHASE: | 75:25 ACETONITRILE:WATER

FLow:|0.5 mML/MIN

DETECTION: UV @ 254 NMm

INJECTION: |5 UL

SOLVENT GRADIENT: | 75% 70 90% ACETONITRILE OVER FIVE MINUTES, HOLD TWO MINUTES

TeEMPERATURE GRADIENT: |50 t0 150°C at 20°/MIN, HOLD Twa MIN

CONCLUSIONS

The use of atemperature gradientin HPLC can be used in place of a solvent gradient to decrease retention and improve
peak shape of late-eluting aromatic compounds. This method has proven superior to running a fast solvent gradient
atan elevated temperature. In the separation of seven aromatic hydrocarbons, isothermal runs were not sufficient
to resolve all seven components with good peak shape and efficiency. A temperature gradient separated all seven
componentsin four minutes with excellent peak shape and resolution.
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