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MAJOR OBJECTIVES

The major objectives of this resesrch problea are:

to correlate the pyrolysis products from typical polymers
with flamnability, toxicity, corrosion and polymer structure,

and

L.

2. to develop the necessary technology for degrading polymers
in the presence of alr and for measuring the various dcgradacion

products.

LIMITED OBJECTIVES

The limited objectives of the curreat study were:

1. to determine the degradation products from two differently
processed chlorinated PVC ssmples (aqueous chlorianation vs.
solvent swollen chlorinscion),

2. to determioe the preseace of sny structurasl differeaces in

the two samples as evidenced by high snd/or low temperature
pyrolysis and/or other analytical tachniques, and

3. to predict, from the degradaticn products in an ipert
stmosphere, any possidle toxic degradatiom producte that
would be evolved {n an oxygesa vich atmosphere.

SUMMARY AND CONCLUSIONS

1. Low tempsrature pyrolysis (300°C, in vacuum) of T-574 (Hi-Tewp,
Solveat swell chlorination) and of T-575 (Hi-Temp, aqueous
chlorination) revealed differences dus oaly to the wedium of
chloripation f{n which the two samples were prepsred. The
following summerizes these findings:

Sample aAgio
HC1 (major)

T-57 Bensens
Chlorobenzene
Dichlorobanzene

CCly
L CdCly } residual
. solvent

*C rod 8

HCl {major)
Benzenae

T-57% Chlorobenzene
Dichlorobenczene
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2. Hlgh temperature pyrolysis (600°C) revesled the [ollowing
degradation profiies:

Product T-576_ ¢~ We.% - I-575

HC1 60.5 68.6
Volatile Hydrocarbon Fraction 13.1 5.7
Carbonaceous Ash 26.4 25.7

The volatlile hydrocarbon fractions had cthe following
compositions:

Product T-574 6— G.C. Area % —> T-575
CHCl1, 2.3 nil
Benzene 266 6 (major) 25.8
CCl, *7 (ainor) nil
Toluene 5.1 trace
CaCly 5.2 nil
Chlorobenzene 27.1 37.0
Dichlorobeazene (. . . 9.4 26.1
Dichlorobenzene 4.3 1.1

The higher level of HCl in the pryolyzate of T~575 indicates
that & higher degree of chlorination had taken place fn the
preparation of this reain. This hypothesis {s substantiated
by the chlorine analysis (T-574 = 67.73%%L, T-575 = 69.49%) and
by N.M.R. analyeis (see below) of the two polywers.

3. Nuclear magnetic resonance spectrscopy (J. Westfehl) {ndicated
the following distribution of ~CHCl - CHC1-CHCl snd ~ CH; - CHC]
liaokages (aminor comtributions from vinylidene linkages were not

considered) in the two polymers:

~ GZ-GCI ~ ¢= Mol. ¥ —» =~ CHCl-CHCl-CECi~

1-57 s3 - 47
T-575 4 96

4. The two chlorinsted resins were submitted to R. Krueger at the
Research Center for stability evaluations. The results of
thet study showed that when both resins were heated at 220°C,
T-57% exhibicted o 5.5 minute induction period. (before dehydrochlorination
began) while T-575 had & corresponding 8.5 min. Induction period.
The longer ioduciion perfod of T-575 can be accounied {or by the
higher degree of chlorination (eore -CHCl-CHCL-CHCl ~ linkages)

ia this reein.

*due, in patrt, to residual solvent
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Based on e knowledge of the degradacion products (n an inerc
atmosphere, the following combustion products would wnost probably
result from the burning of T-576 and T-575 in sir:

Probable Combustion Products

Resin
T-575 HCL, CO, snd CO
T~574 HCl, €Oz, CO, unknown

levela of phosgene

The phosgene ian the combustion gases of T-574 would result from

the pyrolysis of residusl solvent and not from reain degradation.

The amount of phosgene would be proportionsal to the residual
solvent and cthis may be as high as 1.2 - 1.3%.

v
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