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EE: 7Y sl=d23 842 AFEE L & perfluoropolyether(PFPE) +5=4]2] HaEA-S AHH it £3],
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slol X PFPE +=A19] el Gislet $7 dFriuele] slehh-go) ojste] ddE Ty F2efo|=r) Fo
2 ko 2 zgsle] Fadse Fol& 4k a7t dojdS & U sEH o Z thE PFPE A9 2=
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Abstract: The degradation characteristics of perfluoropolyether (PFPE) derivatives currently being used as computer
hard disk lubricants have been investigated. Especially, we considered the effects of end group on degradation behavior
of PFPE derivatives. It was found that the degradation of PFPE derivatives in the presence of Al,O; involves two deg-
radation mechanisms such as thermal degradation and Lewis acid disproportionation by AIF; which was mainly formed
by oxide-to-halide reaction between Al,O; and the degraded PFPE. The end groups were strongly related to Lewis acid
disproportionation of PFPE derivatives, and it is due to the difference of electron donating ability in the each end groups.
Even if PFPE derivatives have same repeating unit in the main chain, Lewis acid disproportionation was prohibited by
higher electron donating ability by the end group which caused the high electron density at the acetal group in the repeat-
ing unit.

Keywords: perfluoropolyethers, PFPE derivatives, thermal degradation, Al,O;, Lewis acid disproportionation,electron
donating.
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Table 1. PFPE Derivatives

PFPE-derivatives End group (R and R") Mw
Z-03 -CF; 4000
Z-DOL -CF,-CH,OH 2000
Z-DEAL -CF,-COOCH; 2000
Z-DOL TX -OCF,-[OCH,-CH,],-OH 2200
AM-3001 -OCF,-CF,0-CH,-C¢HqO, 3200

N
PT P
"‘xP,f

CFs
(a)
pNp
| H4(CFz)CHz-cﬂz—riT f&—} O-CH:(CF2)H |,
<p-
(b)

Figure 1. Chemical structure of phosphazene additives: (a) X-1P;
(b) X-100.
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Figure 2. “F NMR spectrum of degraded PFPE derivative (Z-
DOL).
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Figure 3. TGA spectrum of PFPE derivatives.
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Figure 4. Lewis acid degradation characteristics of Z-derivatives in
the presence of Al,Os (5 wt%): (a) dynamic TGA spectrum; (b) con-
version ratio of methylene oxide to methoxy end group by Lewis
acid degradation at 300 °C.
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Figure 5. Lewis acid degradation characteristics of PFPE-deriva-
tives in the presence of ALO; (5wt%) and X-1P (5 wt%): (a)

dynamic TGA spectrum; (b) conversion ratio of methylene oxide to
methoxy end group by Lewis acid degradation at 300 °C.
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