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ABSTRACT

We intended to establish the factors playing role at the
thermodegradation process of silicon rubber. The effect of the
different components was observed by the i1sotherm-thermogravi-
metric analysis. Our experimental results were supported also by
mathematical analys:s.

INTRODUC TION

The heat resistance 18 a very important factor at the tech-
nical application of silacon rubber [1l. The 1sotherm-thermogra-
vimetric analysis is an outstanding method qualifying this fea-
ture of silicon elastomers. The characteristic thermostability
or instability of the products are resulted by the same proper-
ties of the components forming the silicon rubber (caoutchuc type
filler quality, quenching agent e.t.) and by the technology of
the production. In our work we intended to analyse the thermosta-
bility on the basis of this property of the different components,

HEASURING METHODS

Silicon elastomer (Type Elastosil E 4 produced by Wacker
Chemie GmbH) 1ts different components and systems mixing up from
the two or three former ones were investigated by the method of
isotherm=thermogravimetric analysis,

Investigated products:
1. Silicon polymer: FD 80(Wacker Chemie GmbH)
2. Plasticizer: "Weichmacher 100" (Wacker Chemie GmbH)
3. Filler: HDK V 15 (Wacker Chemie GmbH)
4. Filler: R 972 (Wacker Chemie GmbH)
5. System A: Silicon polymer FD 80 and filler HDK V 15
6. System B: Silicon polymer FD 80 and filler R 972
7. System C: Silicon polymer FD 80, ziller HDK V 15 and plasti-
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cizer Weichmacher 100
8. System D: Silicon polymer FD 80, filler R 972 and platicizer
Weichmacher 100,
All the patterns were examined by a reconstruéted analytical
balance at 160, 180, 200, 220 ¢ temperatures. The 1nvestigation
run always lasted for 24 hours.

RESULTS AND DISCUSSION

The experimental data of the weight loss (values in weighti
percentage) were plotted against time (time values in hour). The
1sothermal degradation curves seemed to consist of two elementary
parts. The first part 1s characteristic for the evaporation of
volatile products, the second one represents the thermodegrada~
tion process. The evaporation and the thermodegradation,respec-
tively, were possible to characterize according to the theory of
reaction kinetic as a process of firgt order [2]. ‘le calculated
the reaction rate constant for the two part processes (ke, kd)
in the cases of the all distinct components and of the systems
A, B, C, D respectively. The activation enthalpy and enthropy
were got from the Eyring equation. The "half-life time" values
(tl/z) were determined too.

Table 1.
k (hour~Y) 160 °c 180 °¢ 200 °¢ 220 0
t (hour) k t1/2 k t1/2 k t1/2 k tl/2
FD 80
K, 0.41  1.70 0.41  1.70 0.36 1.87 0.16 12.5

kg 3.0.10"% 2310 3.5.120"% 1980 4.0.107% 1732 1.6.10" 1507

k 0.60 1.16 0..5 1.26 040 1.10 0. A0 1.73
k.  3.0.10"% 2310 %.0.10"" 1386 1.6.1077 133 2.4.107° 2143

The data of Table 1 represent similar trends of change 1in
the case of both components. Our isotherm-thermogravimetric mea-
surements proved that the weight loss of the fillers (V 15 and
R-972, respectively) was negligible.

The constants (AH+,[38+ and AGT) of Iiyring equation were
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calculated by the least‘square method from the data of Table 1.
The appropriate values were listed i1n Table 2.

Table 2.
AHY Ast Act
KJmol ™t Jmol™lk 1 xJmor~t
FD 80 12.3 -268.7  139.4
1 100 69.6 -153.6  142.3

The small activation enthelpy of FD 80 silicon polymer was
1n connection with the building of & cyclic complex intermedier
by hydrogen bridges. It was proved by the great negative value
of activation enthropy. The M 100 plasticizer haed a chemical
structure of other type and in this case was only a slight pos-
sibility to occur such an intermedier product during the ther-
modegradation. This supposition was proved also by the acti-
vation enthropy value., For systems C and D we established that
the all-over weight loss was higher value than in the case of
¥D 80.

Xﬂlo/o
weipht loss
201
161
121 e T e T T 3
./

7
084 VA I
041 ——"'""_——.‘—..T.:T..—.—.. [FUUTRRRRY |

> 4 G 6 10 12 14 16 18 20 2 24hours

Fig 1

The rate of the evaporalion and of the thermodegradation,
respectively increased according to the simple addition rule
(F1g.1). It was proved also by mathematical analysis, that the
all-over weight loss (curve 1) was to be obtained from the eva-
poration weight loss (curve 1,2) and from the thermodegradation
weight loss of the two components (curve 3).The measured velues
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corregponded to the values obtained by mathematical analysis
(curve 4).
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