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TECHNICAL INFORMATION

FOR THE APPLICATION OF FILUORORUBBER IFL (POLY-FBA)
I CAL SEP I PLANTS

INTRODUCTION

Fluororubber 1Fh, also xnown as Pcly-FBA is a product of Minnesota Mining

and Maaufacturing Company. It is the polymer of 1, l-dihydroperfluoro-
butyl acrylate.

The outstanding resistance of this material to organic solvents, lncluding
aromatics, ketones, and chlorinated hydrocarbcns has prompted the Process

Equipment Development Operation to evaluate it for application in chemical
separations plants.

SUMMARY AND CORCIUSIORS

Fluororubber 1F4 is resistant to 10 percent and 60 percent nitric acid, 50
percent sodium hydroxide, carbon tetrachloride, Recuplex CAX, Purex HAX and
distilled water at room temperature. Rxposure to hexone caused a 25 percent

increase in length and some softening. It will not tolerate boiling A0 per-
cent nitric acid.

Exposure in a gamma field hat}alitt.le effect on the chemigal compatibility

until the sxposure reached 10-r. A Total exposure oI 1UYr caused the samples
to legrade quite severely on the surface vhen submerged in the test solutiom.
The changes in herdness and length were smaller after irradiation than before.

1FPL rubber also tends to cold flow and take a permanent set. These character-
istics, coupled with the surface weakness upon irradiation, will severely
limit the field of useful application of this elastomer. A comp.etely con-
fined application, such as "0" rings or gaskets for tongue and groove joints
offers the most promise. It is doubtful that ?luororgbber 1FL will be useful
in any service where total irradiation will exceed 10r.

DISCUSSION

Manufacturer's sand Literature Information

Minnesots Mining and Manufacturing Company's Fluororubber 1Fhk is s high
molecular weight synthetic rubber vhich containe over 50 percent flucrise.
It is resistant to high temperatures, olls, solvents, and many chemicals.
1FL rubber is saturated and ss 3 result cannot be vulcanized by the usual
sulfur recipes. Carbon black or an inorganic pigment is required for rein-
forcing. The material is furnished to the fabricator as & gun or latex. It

cas de handled with conventional rubber compounding techuiques on Btandard
equipment .
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Fluororubber 1F4 shows good resistance to phosphate esters; although there
is an initial drop in hardness and strength, longer aging effects little
additional change. Immersion in 90 percent nitric acid produces a gradual

chemjcal attack, but rubbery qualities and satisfactory chemical properties
are reteined for long periods.

The rubber is essentially immune to ozome attack at room tvemperature. It
deteriorates more rapidly in high temperature air than in iiquid media. The
presence of oxygen causes cure reversion or molecular weight degradation.

It is resistant to a wide range of organic solvents, synthetic lubricants,
hydraulic flulds and oils at temperatures up to 4L00° F. 1Fhk rubber is very
difficult to dissolve but many solvents will cause some swelling. The loss
in physical properties which accompanies this swelling is not usually severe.

LABORATORY TEST RESULTS

The samples used in this series of tests were purchased from Stillman Rubbver
Company. No specific service requirement was specified on the purcahse requisi-
tion. The tests conducted include (1) static immersion at room temperature in
aqueous solutions of nitric acid, caustic soda, and in orgsnic solvents; (2)
static immersion in 60 perceut nitric acid at its boiling point; (3) exposure
to a gamma source followed by the same tests as iu (1) above.

QD!"\".B frr tmat ('l\ ond l')\ e e nga se rasal vad ’ﬁ-»g the manufacsurser.
They were hmersed in the test solution and not removed for remeasurement
until the completion of the test. For test (,?) were exposed to a
cobalt-60 source to a total dosage of 10°, and 1 r gamma and then pro-
cedure of test (1) repeated for each exposure 1evel. All tests, with the
exception of test (2) above, were for 28 dsys. Test (2) static immersion in
boiling 60 percent nitric acid was dicontinued after about ten minutes when

it became obvious that the rubber was failing.

In 60 percent nitric acid at room temperature, Fluororubber 1Fh softened
from 78 to 37 Duro "A" after 28 days, and swelled 12 percent in length. In
10 percent nitric acid for 28 days, the sample softened to Duro "A" 65 and
swelled only 3 percent. The changes caused by 50 percent caustic soda were
negligible. Carbon tetrachloride caused 1Fl rubber to soften to 58 Duro “"A"

@and to increase 10 percent in length. Purex HAX also caused a softening to
58 Duro "A" with only 4 percent iv_.rease in length. Both Recuplex CAX and
hexone cansed a softening to 50 Duro "A". The sample in CAX swelled only L
percent while thet in hexone swelled 25 percent. In distilled water, 1Fh4
rubber softened to 67 Duro "A" and swelled 4 percent.

The results obtailned when the samples were irradiated to 10° and 107r vere
not significantly different from the test of the unirradiated samples except
that samples exposed to 50 percent caustic soda solutions jended to degrade
on the surface. The samples which received a dosage of 10°r were demaged

severely on the surface when immersed in the vest solutions, 10 percent nitric
acid and carbon tetrachloride excepted.
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In spite of the fact that the surface of the samples exposed to 108r was

crumbly and rubbed off easily, the changes in hardness and in length were
smaller than for the unirradiated samples of the material. Even distilled
water caused the 10%r sample to swell and the surface was severely damaged

(see Tables I and IT, and Figures 1 and 2 for detailed results).

Process Equipment Development
Chemical Research & Development
HANFORD LABCRATORIES

J. He Kleinpeter:dgl
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TABLE I
- Changes in Hardness of Fluororubber 1PL
After <0 Days Exposure to Test Solution
o 10° 1 1P
Alr 78 78 81 92
60% HRO, 37 30 30 55
104 HNO &g 6h 67 81
50% NaOB 80 72 75 92
CT1h 58 55 60 85
CAX 51 L5 50 78
HAX ® 8 57 o2 80
Hexone 50 ® 8 52 78
® Dist. HpO o7 62 67 T
TABLE II
Percent Linear Rxpansiaon of F1 unrnﬁ_!bber 1k
After 20 Deys E};posure to Teat Solutions
o we 1 108
Air 0 0 0 0
0% HNO3 12 12 14 5 (Surface
Damage )
10% HNO 3 4 4 3
50% RaO! 3 L (Sw.face 4 (Surface 2 (Surface
Damage ) Damage ) Damage )
cc, 10 n 10
cAxX 4 10 10 4 (Surface
« "> . Fad DM)
X “ 5 5 3 (Surface
Damage )
Hexone “% 25 23 8 (Surface
Damage )
Dist. H.,0 - 3 & 10 (Surface Badly
Damaged )
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