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ABSTRACT: The degradation characteristics of perfluoropolyethers (PFPE) currently being
used as computer hard disk lubricant have been investigated. The effects of molecular weight
of PFPE and phosphazene additive on the degradation of PFPE were studied. It was found
that the degradation of PFPE in the presence of Al,O; involves two degradation mechanisms
such as thermal degradation and Lewis acid disproportionation by AlF; which was formed by
oxide-to-halide reaction between Al,O3 and the degraded PFPE. The thermal degradation of
PFPE was reduced by increasing the molecular weight of PFPE, while it did not cause any
influence on the Lewis acid degradation of PFPE. Adding phosphazene as an additive of
PFPE resulted in the enhancement of thermal properties of PFPE because it prohibited the
Lewis acid disproportionation of PFPE.

Keywords: perfluoropolyethers, phosphazene, thermal degradation, Al,Os, Lewis acid dispropor-
tionation.
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Figure 1. Chemical structure of (a) Z-DOL and (b)
X-1P.
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Figure 2. Degradation characteristics of Z-DOL, Z-
DOL/X-1P, Z-DOL/Al,0;, and Z-DOL/Al,03/X-1P
in nitrogen environment. Molecular weight of Z-DOL
is 2000 and the content of Al,O; and X-1P are 5 wt%,

respectively.
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Figure 3. 'F NMR spectra of (a) Z-DOL without
presence of Al,O3(5 wt%) and (b) Z-DOL with pres-
ence of AlO4(5 wt%). Molecular weight of Z-DOL is
[ 2000.
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Figure 4. '°F NMR spectra of Z-DOL/ X-1P(5 wt%)
with presence of Al,03(5 wt%). Molecular weight of Z-
DOL. is 2000.
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Figure 5. The effect of molecular weight on degrada-
tion characteristic of Z-DOL without presence of ALO;.
{a) Nitrogen environment and (b) air environment.
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Figure 6. The effect of molecular weight on degrada-
tion characteristic of Z-DOL with presence of ALO;
(5 wt%). (a) Nitrogen environment and (b) air environ-
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Figure 7. The effect of molecular weight on degrada-
tion characteristic of Z-DOL with presence of Al,O;
(5 wt%) and X-1P (5 wt%). (a) Nitrogen environment
and (b) air environment.
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