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Thermal Stability Determination of Bonded Silicas for use
in Packing Columns by Thermogravimetric Analysis

PROBLEM

Silica materials used as chromatography support material
gave inconsistent performance when packed in columns.
This inconsistency was believed to be associated with poor
bonding between the silica support and the active phase
such that leaching occurred. Hence, a quick test which gave
an indication of the stability of the bonding between the
silica and active phase was desired.

SOLUTION

Thermogravimetric analysis (TGA), which is a thermal analy-
sis technique used to measure weight changes in a material

with temperature, can provide information about the relative
thermal stabilities of these silica packing materials which in
turn provides an indication of the bond strength between
the silica and active phase. Figure 1, for example, shows the
comparative TGA results for a good and bad silica material.
The good material (silica A), as expected, exhibited a smaller
total weight loss over the temperature range evaluated. In
both materials, the initial weight loss (Figures 2 and 3) repre-
sented the loss of surface moisture, while the second weight
loss corresponded to loss of the active phase. Total analy-
sis time was about an hour, but with faster heating rates or
the use of an autosampler, the productivity of this TGA
testing could easily be improved to levels acceptable for QC
analysis.

Figure 1. COMPARISON OF SILICA MATERIALS
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Figure 2. WEIGHT LOSS - SILICAB
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Figure 3. WEIGHT LOSS - SILICA A
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