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Purpose The aim of this measurement was to determine whether corrosive compounds that could

attack the metallic connectors were formed during the thermal decomposition of ETFE

electrical insulation material.

FEim ETFE ( 24/ T 24 ) ik e 222

Sample ETFE ( ethylene / tetrafluoroethylene copolymer) pellet and insulation.

51 A 25 . Measuring cells;

Conditions TGA Y2 & 71 Nexus FTIR B JT) TGA coupled to a Nicolet Nexus FTIR
Hm 70l B AL, T Pan: Alumina 70 pl, without lid

bl

Sample preparation :

Hiigr (33,610 r]lg)?ﬁ:i’.f-‘_j;‘_j'-‘;{l‘I'”_;. e No preparation for the pellet. The metal wire was
LI M FHCR(29.038 me) | removed from the cable(29.038 mg)

TGA i .

TGA measurement :

P 20K/min {1 % M 25°C T} %] Heating from 25°C 1o 600°C at 20 K/min.

600°C .

S H.50 ml/min

Atmosphere; Nitrogen, 50 ml/min

Fluorinated Cable Wires 02.10.2001 11:58:02
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Interpretation The l‘]l’grarlalil)n of the ETIFE-based material
exhibits two weight loss steps. The pyrolysis of the pellet goes almost
1o completion leaving a residue of just 3.6% . The residual weight of
21.2% measured for the insulation material indicates that it contains a

filler.
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The peak in the DTG curve corresponding to the weight loss in the first
step at 270°C is much more pronounced in the case of the pellel. The
derivative curves of both samples indicate that a minor process takes

place at 420°C.
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Interpretation The composition and degradation behavior of both
samples are markedly different. The first weight loss ( DTG peak at
270°C ) observed with the insulation shows the presence of nitrile
group (2300 em™ =2200 em™ ) and a strong band at 1025 em™ due 1o
the alkyl halide bond C-F. The spectrum from the first weight loss
peak of the pellet however displays absorption bands at 1450 em™ and

1750 em™ suggesting an alkyl aldehyde.
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Interpretation  The IR spectra recorded during the second weight
loss steps ( DTG peak at S10°C) indicate the presence of alkyl fluorides
(1500 em™ ~ 1000 em™ ). The relative intensity of the alkyl fluoride

band at 1025 em™ in the spectrum of the insulation is still strong. It is
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important to notice that hydrogen fluoride (4000 em™ ~3500 em™ ) is
produced during the processing of the insulation material, but that this

characteristic pallern was nol l‘]l‘ﬂl']_\ present in the speclra (rom the

(4000 em™ ~3500 em™) fHJEE4 pellet.
R T A0 BORERE A A 335 151 P OF A
T
i b o
Evaluation Pellet Insulation
e 8. 1% 6.9%
A R g AR I
First step e e iR
aldehyde , alkane alkyl fluoride , nitrile
A i it 88.3% 75.2%
H2rH0 ) e
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Conclusion The main groups of gases evolved from the pl‘"l‘l and
the processed insulation material have been identified. The absorption
bands mentioned in the foregoing discussion show that the processing
of the raw material influences the formation of corrosive compounds,
namely hydrogen fluoride. The results indicated that the insulation

malerial investigaled was nol compatible with the metallic connectors.



