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Abstract: Perfluorinated polyethers are a class of substances which are extremely inert and have both extraordinary
high temperature stability and low temperature properties. The synthesis of perfluorinated polyformaldehydes with
the highest oxygen content was designed to give the maximum liquid range and low temperature properties. Novel
low molecular weight perfluorinated polyformaldehydes with stable and unreactive perfluoro-n-butyl end groups
were prepared by liquid-phase direct fluorination. The boiling point of these compounds increases by approximately
20 °C with the addition of each difluoromethylene oxide unit. This trend does not continue for longer chain lengths
(n > 4) where the increase in boiling point per CF;0 unit diminishes. The average increase of melting temperature
i8 ~1=2 °C as the perfluorinated polyformaldehyde chain increases one difluoromethylene oxide unit. The new
perfluoropolyether fluids produced have melting points ranging from —145 to =152 °C,



Fomblin Y

CF3-(O-CF-CF,),,-(O-CF,),,-O-CF,
I
CF,

n/m=20-40, (2=C30Fg), molecular weight ~ 3000



CF3(CF;)3-OCF,-0-(CF,);CF5

Melting Point: Ty, =-159.34°C  (Fomblin 18/8: Ty, = -42°C)
Density: p=1.73K1L

Chlorine (by NAA): ~ 100 ppm
Hydrogen (by manufacturer): = 4 ppm




1 UCN Feeding Guide

2 Beam Switch

5 Storage Bottle (Ti-coated Copper)
6 '°B-Absorber

8 Lock

@ Dewar for IN>-Cooling

@ Several Monitor Detectors

@ 5 a-Detectors with 200 nm '“B-layer

@ Inserted in bottle wall
= Coated simultaneously with PFMO

@ Levels: 40, 240, 440, 640, 840 mm

@ Continuously recorded during all
measurements.
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@ 2600 Storage measurements within 15 days.
@ 9 Coating cycles with different polymer quantities.

@ Storage time in PFMO worse than expected.

Best storage time: (289 + 1) s.

Storage time slightly decreasing with time.
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diam. 23 x100 cm for different UCN loss coefficient n (with account of n-decay)
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? Uncoated area.

? Heating of UCN by shutter opening.

? Loss of polymer surface due to melting and draining off.
(No cracking observed).

? Uncoated slits (e.g. line between pipe and bottom).

- Monitor detec

- Simulation of

or signal could poin

his experimental se

out penetrating UCN.

up.



g (E) [meV ]

CF,(CF,),-OCF,-O-(CF_),CF, PFPF - density of states
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3,0x10°4| —1-PFPF
—— 2 - Fomblin grease
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Figure 4: Calculated on the base of measured density of states the UCN loss coefficient of PFPF and Fomblin grease m one-phonon
approximation.
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covered with H O ice film at 100 K (isotropic incidence)
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storage time [s]
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for Maxwellian spectrum in vertical cylinder diam. 23x105 cm
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i _ e 3
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for the Maxwell spectrum in the energy range 0-105 neV
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N transm. rate through FrFFr 1im (U=100 neV) at the UCN bottom density 1 n/«
Maxw. spectrum N(v)--~-v2 at the bottom of a vert. cylinder diam. 23x105 cm
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Kin, Viscosity [(cSit)
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