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Thermal stability in air of gamma irradiated fluoroeiastomers 
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In previous papers the chaqcterization, the Iinear expansion coefficients, the 
thermal stability in inert atmosphere of five hydrofluoroelastomers (Viton A, Viton B, 
TecnofIon 3A, Tecnoffon SL, Tecnoffon T) irradiated up to SO Mrads have been 

reported r-‘. 
In this note the exothermic thermal degradation of the elastomers irradiated 

up to 25 Mrads, and kinetic data such as overall activation energy (EJ, order of 
reaction (n), pre-cxponentiaI factor (Iog A) and the rate constant for the oxidative 

de-gradation are reported. The kinetic anafysis was carried out by the FIynn and 
Walls and the Rogers and Smith’ relations which are thought to be sufficiently valid 
for the purpose of the present investigation. 

MateriaIs, TG and DSC apparatus, experimental conditions and gamma 
irradiation technique are the same as previously describedz*3. 

The 4astomers were irradiated and examined after 5, 13, and 25 Mrads. The 
irradiation treatment gives rise to a noteworthy change in the fiuoroekstomers 
properties: as shown in Table 1 the initiation temperatures for the oxidative degrada- 
tion of the irradiated specimens are greatIy decmased with increase in radiation dose; 
the rate of weight loss is also affected: as shown in Figs. 1 and 2 samples irradiated to 
a greater degree ail show a defkite decreas e in the maximum values of the weight-ioss 
rate; these curves also indicate that the greater the radiation dose, the -“rester the 
initial weight losses. 

The kinetic parameters measured are summarized in TabIe 2 and ciearly 
indicate a variation in the oxidative mechanism of the irradiated elastomers: 
generally the ones of the irradiated samples decrease if compared to those of un- 
irradiated specimens; only Viton A and Viton B show an anomaious behaviour when 
irradiated at 13 Mrads, evidencing a surprising increase of the kinetic parameter 
VaIUes. 
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TABLE 1 

THERMOGRAVIMETRIC RESULTS FOR IRRADIATED FLUOROELASTOMERS 
T,= tempcmture at which the degradation rate has a maximum. 

Ekzsfomer R&Con &se Degraahion 
<Mradr) temp. range Fz 

(“0 

Viton A 0 320-560 490 
5 29cb540 490 

33 260-530 490 
25 2SO-510 470 

Viton B 0 380-495 480 
5 370485 475 

13 360470 450 
25 270-470 45s 

Tccnoflon 3A 0 380-580 490 
5 370-560 480 

13 320-540 480 
25 28cLs30 470 

Tecnofion SL 0 380-560 480 
5 360-540 480 

13 280-530 480 
25 260-530 480 

Tecnoflon T 0 400-550 510 
5 370-s30 500 

13 3SbSlO 490 
25 270-490 480 

TABLE 2 

KINEl-IC PARAMFXERS FOR THE OXIDATIVE DEGRADATION 
OF THE FLUOROELASTOMERS EXAMINED 

Efas~omer Radiarion &se 
(Mlod) 

OceraII aclication Reaction order, log A K 
energy n (min- I) 

(kcal mol- ‘) 

Viton A 0 6&m 0.20 18.86 0.58 
5 6250 020 17.70 0.54 

13 78.70 0.90 22.45 0.68 
25 64.20 0.30 18.70 0.59 

Viton B 0 88.40 0.40 25.63 0.78 
5 82.65 0.40 23.60 0.73 

13 103.14 0.60 3137 0.99 
25 70.57 I.00 20.94 0.66 

Tanoflon 3A 0 82-56 1.10 23.57 0.72 
5 68.27 0.60 19.78 0.61 

13 59.50 0.80 17.16 0.53 
25 51.22 0.60 14.88 O-47 

Taxloffon SL 0 59.10 0.40 16.96 0.53 
5 51.30 0.40 1421 o-42 

13 48.87 0.60 13.90 0.44 
25 40-70 030 11.40 0.36 

TecnoflonT 0 62.50 0.50 17-20 0.51 
5 5127 0.30 14.20 0.43 

13 4757 0.30 13.30 0.41 
25 35.66 OJO 9.75 0.31 
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Fig. 1. Wezight-loss rate for the oxidative degradation of Tecnoflon 3A irradiated at: (0) 0 Mrads, 
(0) 5 Mrads, (I) 13 Meads, (0) 25 Meads. Similar curves w-ere obtained for the other elastomers 
examined. 

Fig. 2. Maximum weight-loss rates for the oxidative degradation of: (0) Viton A, (A) Viton B, 
(I) Tccnofion 3A, (0) Tcmofion SL and (0) Tccnoflon T, irradiated in the range O-25 Mrads. 
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