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ABSTRACT

The thermal degradation of fluorocarbon and fluorochlorocarbon
polymers has been studied using a dynamic thermogravimetry method.
It has been found the effect of silicate fillers and carbon black
as well as the erosslinking reaction ou the parametres of degrada-
tion/tenperatures, rates/ and activation energies., Kinetic values
have been determined emploing procedure of Freeman and Carroll by
graphical and computer techniques.

INTRODUCT ION
Fluorocarbon elastomers belong to rubbers with speciphic structure
and properties especlally a very good thermal stabilit: due to the
higher energy of C-C bonds with fluorine substituents /1-2/.
The thermal degradation of elastomers containing only fluorine
substituents proceeds by free radical mechanism /3,4/. However,
this process is probably more complicated in the case of fluoro-
carbon compounds and vulkanizates where different additions are
present, The main purpose of this paper is the investigation of
degradation of two type of fluorocarbons, their compounds and
vulkanizates carried out in non-izothermal conditios.

EXPERIMENTAL
Materials.
SKF-26 /USSR/:copolymer of hexafluoropropylene with vinylidene
fluoride
SKF-32/USSR/:copolymer of trifluorochloroethylene with viunylidene
fluoride

The pure elastomers masticated and nonmasticated, their mixtures
with fillers /sildcate and carbon black/ and rubber compouuds /with
crosslinking system:Mg0,Diak-3/NN Dicynamylidene-1,6hexamethylene=-
diamine/as well their vulkanizates were studied.
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Measurements.
Thermal degradation was carried out in nitrogen atmosphere in
a Perkin-Elmer TGS-1 Thermobalance- at a heating rate So/hin, using

10 mg samples.

RESULTS AND DISCUSSION
The thermal degradation of fluorocarbon elastomers proceeds by one
stage beglning at about To=400°C/Fig.1,Tab1e 1/.The degradation
temperatures are a little lower for SKF-32 in comparison with
SKF-26, The degradation rate is also lower, it can be connected
with the evolution of chlorine from SKF-32, The mastication of
those rubbers dees not seem to influence gn To but causes the
shift of the mqin degradation stage in the direction of the higher
temperature.
The additions of carbon black or silicate /Zeolex 25/ to the masti-
cated rubbers cause the decrease of To, largely for silicate/Fig.2/
Some changes in the max. peak temperatures in the DTG curves are

also observed.
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The cross-linking system additied to SKF-26-fillers mixtures (rubber
compounﬂq)laads to farther deereass of Te, espacially £or compounds
with siiicate /Fig.X%,3and 4,Table 1/..Temperatures of the DTG max.
of this compounds are similar to those of pure elastomers,
In the compounds with the cross-linking systent a significant decre=~
ase of degradation rate /2-3 times/ and aetivation energy is obser-
ved /Table 2/.

TABLD 1
Influence of the mastication, the fillers aud cross-linking system
on the degradation temperatures of fluorocarbon rubbers

Degradation temperatures, %

Tyne of =saple To TDTG max
SEF-26 uumasticated 400 455
SEP-26 masticated 400 432
SKF-32 uumasticated 380 458
SKF-32 nastipated 380 483
SKP-20 mixed with carbon black/5:1/ 375 465
SKP»-20 mixed with Zeolex 25 /5:1/ 270 495
SKF.26 nixed with carbou black
aund cross-liakicg syctea 235 485
SKF-28 1ixed with Zeolex 25
and egross~-linkiag syetea 200 48%
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The cross-linking process:/pressing aad especially farther heating
in 200°C/,has greatly increaded of T0 of the vulkanizates rith re-
spect to the compounds/Fig.3,4 Table 2L Thes€ temper=tures, howe-
ver, are lower than those for pure rubber, it can be

explained by the carlier degradation of additivers. The teape-
rature TDTG max for the vulkanizates of 3KF-26 increases about $0°C
compare to conpound, while in the case of 3KI-32 a decrease 1s ob-
served, For the full exnlanation of this pheuomena farther study

are required,

TABLE 2
Degradation temperatures, maximal degradatiou rate and activation
energy of rubbers, compounds aad vulkanizates

Degrada- Max.,degra- Activation Dnergy/xJ/mol/

Type tiono y dation rate Conp.meth, Graph.aet.
of /temp.C .
mg/m1in I L

sample TO TDTGmax
SK3-26 mastic. 400 482 25 567116 572
Compound 235 485 13 415%51 473
Vulkanizate N

/pressed/ 240 490 15 502322 495
Vulkanizate

/heated/ 340 492 16 56141 570
SKF-32 mastic. 380 463 18,5 450{50 429
Compound SKF=-32 150 450 5.5 371=-22 391
Vulkanizate *

/pressed/ 215 430 5,0 209=31 319
Vulkanizate

/heated/ 280 442 5.8 432%23 343

The activation energy E was only evaluated to the major stage of
degradation, with the results shown in Table 2,As can be <een the
E values are higher for purc masticated rubbers in comparison with

[}

their compounds and vulkanizates. Unfortunate the values of the [,
in our findings were connected with large errors. This may be caused
by the complicated mechanism of degradatilion of materials have beeu
studied.
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