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ABSTRACT

In this study the possibilaity of using of thermoanalytical
nethods for the identificastion of chenges in cerbon~containing ne-
tural and synthetic meteriasls after their thermel degredstion is
exemined. For this purpose the thermogrems of various cokes and
char residues of polyvinylchloride, polystyrene, polyamide prepered
under different temperatures were coumpered. The results obteined
can be utilized in cokes quality chsracterization and fire
investigetion in case of polymer char residues.

INTRCDUCTION

In this study the possibility of using of thermoanslytical
methods for the charescterizetion of solad cher residues from poly-
meric materials is exeamined. The char residues remein due to un-~
complete combustion of plestics during the fire. Veluable informs-
tion required for the purpose of fire investigation cen be provided
by relevant analyses of so0lid residues. These analyses cen also
nelp when estimeting the intensity of heet, which influenced the
meterisls in the fireground. Furthermore, our interest concerns
the formastion of solids during the carbonization. The characteristics
of the cearbonaceous msterisls were obtsined by microscopy,elemental
analyses, IR speciroscopy,NliR-~spectroscopy of the extract end
other anslyticel methods.

By comperison the thermoanslytical data of chsr residues of
the ssme polymer prepered by the i1sothermel degradation at various
temperatures specific relations were found. In this wey, carbo-
naceous residues of polyvinylchloride (PVC), polystyrene (PS),
polyamide (PA) and cosl pitch coke (CPC) were anslysed.

EXPERIMENTAL AND RESULTS
Specimens of PVC (softened), PS (Krasten 552), PA (Silamid 6)
and their cher residues produced by isothermrel degradetion ot
verious tempereturesiin the range of 250 to 900 °C were submitted
to the thermel esnelyses (Derivaetograph MOM Budepest).
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PVC cher residues

A complete dehydrochlorinastion up to 300°C is characteristic
for the thermsl degradation of PVC. After the hydrogen chloride
liberation (1.e. above 30C °C) a gradual exothermel meximum shift
takes place when the temperature increases. The same shift can be
also observed in the temperature corresponding with the peak tops
on the DTG curves. The value of the thermograms are resumed in
Tab. 1.

PS char residues

Polystyrene belongs to the polymers after degradation of
which only 2 smell char residue (1 to 5 weight %) in the form of
brittle high-porous cher remsins. The result is that the exothermal
maximum of sll char residues ere in the temperature range of
400 to 470 °c.

PA-6 char residues

PA-6 carbonaceous residues show three characteristic exotherms
on the DTA curve. The first two of them form characteristic double
reak in the range of 350 to 430 %c where the shift of the second
exotherm to the lower temperatures tokes place with the inereassing
tempersture under which the semples were prepared.

The third exotherm sbove 80C °C is not observed.

The charscteristics obtained are resumed in Tab. 2.

Additional cheracteristics were obteined when analysing the
DTG end TG curves. Two stages of weight loss can be observed en
the TG curves. The hl/h2 relation (s indaceted in the TG curve
in fig. 1) veries significently in dependence on the temperature
under which the char residue has been prepared. The decresse of
values of hl/h2 relation vs the degradation temperatures shows
Tab. 3.

The charecteristic course of the DIG curve corresponds with
the stages of weight loss on the TG curves (fig. 1). This cherec-
teristic course of the DTG curves can be elso considered es
a feature for identification of the degreded PA. The peak position
shifts to the lower temperature values in the dependence on the
increasing temperature under which the char was prepared (Tab. 2).

Qther carbonaceous msteriasls

The thermel enelysis wes used to find structural changes of
various carbonaceous materials in the course of the thermolysas.
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Teble 1

The peek shift on the DTA, Diu curves vs temperature of
preparation of the char residues (PVC)

Temperature (°C)
o preparation of DTA-exoth DTG-pesak
char residues othn. P
1 - 30 265
2 400 463 491
3 500 480 532
4 550 513 533
5 870 724 118
Table 2

Cheracteristic exotherms of PA-6 carbonsceous msterisls.

The dependence of hl/h2

The shift of DTG-pesks

Temperat. Temperature of o

of preper. exothermel peaks (°C)
No of cher -

resédue l.exoth.t 2.exoth. | 3.exoth.| DIG-peak

("¢
1 - 340 396 518 402
2 350 350 430 526 392
3 380 375 420 497 388
4 400-410 342 417 507 386
5 840-850 352 410 - 334
Teble 3

relation vs degradetion

temperature of PA

Tempereature of prepar.
of char residues (“C)

h /h2 reletion on
t%e TG curves

350
400-410
840-850

12,1
3,0
1,7
0,25
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Table 4
Diferentiel thermel snalyses of carbon samples
Sample Temperature (°C)

Tl Tv AT
pitch 400 550 150
semicoke A 490 540 50
semicoke B 625 720 95
coke (950 °C) 610 730 120
coke (1300°C) 640 750 110

For the anelysis a powder specimen in the mixture with A1203 was
used. For the interpretation of the records the DIA curve was used.
Exothermal peaks corresponding with the exothermsl oxidation react-
ion were evelusted by the sterting temperature of the oxidetion
resction (in esccordance with the reccomendation of ICTA). The
results ere summarized in Tsb. 4. Both the tempersture of the
exothermal reaction peak Tv end the value of difference between Tv
temperature end the beginning of the exothermsl reaction Ty
simultaneously increase with the increasing temperature.

CONCLUSIONS

On the basis of these partisl results attsined for the carbo-
nized products of severel synthetic polymer materisls and coke
chemical semi-products, the methods of the thermal enalysis
{praticularly TG end DTA snelysis) csen be recommended to identify
the polymer materisl, which was thermelly degraded. By comparison
of char residues obtained from the same polymer the intensity of
their thermal degradetion may be found. In the case of the coke
chemicel materisl the structural chenges in the mass, and so the
quality of the casrbonized materisl can be determined.
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Fig.l1 The hy/h, relation of PA-6 ghar residues
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