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INTRODUCTION

The application of polymer stebilizers requires a preceding
comprehensive analysis of their properties. Besides of the know-
ledge of an intrinsic efficiency of the gtabilizers which is de-
lermined by their chemical structuresit i1s very il.portant to know
their thermal stability, volatility, compatibility and extracti-
b1lity from polymer1-4.

The long~term efficiency of thaz light stabilizers in polymers
can repidly decreacse especially due to their volatility and loss
from polymers during proce-sing at higher temperatures1’2.

In the present p.per the thermal stability of sone polymer
light stabilizers vvas determined by thermozrevimetry and D7TA.

EXPARIMENTAL

Materials. The investigated polymer light stebilizers were:
Tinuvin 770 [bis(z,2,6,6-tetramethyl-4-piperidyl)sebacate], Ti=
nuvin 144 [2-butyl-2-(3,5-di-tert-butyl-4-hydroxybenzyl)-bis(1,2,
2,6,6-pentamethyl-4-piperidyl) propendionate], Cyasorb UV 531
[?-hydroxy-4-n~octyloxybenzophenone], Tinuvin 327 [2-(2:hydroxy-
-3,5%d1-tert-butyl phenyl)-5~-chlorobenzotriazole], Irgastab 2002
[bis(ethyl-B,5-di-tert-buty1—4-hydroxybenzyl)phosphonate nickel],
Tinuvin 62. [poly—{1—(2-ethylenyl)-2,2,6,6-tetramethyl-4—piperi-
dylbutandlonate}], Chimassorb 944 [ollgomerlc 242,6,6~tetramethyl-
-4~piperidylamino-substituted trlaz1né]. Compounds 36 (higher
molecular weight stebilizer of piperezine type)”, 478 (oligoue-
ric 2,2,6,0-tetramethyl-4-piperidylamino-~substituted lizht stabi-
lizer)” and 64 (oligomeric 7,15-dimzadispiro Y,1,5,3 hersadecane=-
~15=yl=-substituted 1i-ht stabillzer)7, were lezboratory prepered
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samples at the Polymer Insiv.itute, Bratislava. The mixtures some
of these additives (10 .5 of w.) with isotactic polypropylene-TAT-
REN (Slovnaft, Bratislave) were studied, too.

Equipﬁénts. The nonisothermal measurements have been curried
out on the Derivatograph-), 1500 D, MOM-Hungary. The samples of
initial weight 100 mg were heated in the air at the rate 5%/ min.
Joothermal measurements were performed on a Perkin-ilmer TGS-1B
thermobalance.

RESULTS AND DISCUSSION

In the Table 1a there are summarized the main dcte from the
TG, DTG and DTA curves for pure light stabilizers. It can be seen
(Fige 1), that thermsl stsbility of individual compounds depends
not only on their molecular weight but also on their chemical
structure. The sequence of stability of investigated compounds
estimated according to temperature of initial weight loss is
(Table 1a) Chimassorb 944 > Tinuvin 622 > Cyasorb UV 531 2> Com-
pound 38 > Tinuvin 144 > Tinuvin 770 2> Tinuvin 327 > Compound 64
> Compound 47e >Irgastab 2002. As for the molecular weight, it
decreases in the order: Chimassorb 944 > Tinuvin 622 2> Compound 64
> Compound 47e >>Compound 38 >Tinuvin 144 > Irgastab 2002 > Ti-
nuvin 770 2> Tinuvin 327 >>Cyasorb UV 531. (The molecular weight
from 500 to 600 was the upper limit for low-molecular photostabi-
lizers). Irgasteb 2002 and ¢ompounds 478 and 64 belong to the
least stable even though their .molecular weight is higher than
molecular weight of e.g. Cyasorb UV 531, This 1nconsistency may be
explained by simultaneous destruction of stabilizer with formation
of low-molecular and nore volatile compounds. It may be also the
reagon why compounds 478 &and 64 show lower photostabilizing
efficiency when processed in polypropylene at higher temperaturess

On the Fig. 2 there are shown isothermal TG curves at the
temperature 493 X, which corvesponds to technologiecal conditions
of thermal processing of polypropylenes. The similar tendency of
thermal stability as from nonisothermal curves mey be seen.

It was expected that all examined photostabilizers mey per-
form «lso the stabilizing efiect in thermooxidetion of polymers.
It follows from the Table 1b that especially Chimassorb 944 and
Tinuvinh 327 are zood thermooxidative i1nhibitors at higher tempe-

retures.
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Cyasorb UV 531 310 571 624 322 617
‘Pinuvin 327 358 564 607 415 607
Tinuvin 770 481 565 599 352 594
Irgastab 2002 683 464 584 453-473 556
Tinuvin 144 685 568 603 41 611
Compound 38 1230 570 608 3172319 617
Compound 47a 2150 471 645 330-335 606
Compound-%& 2190 513 631 354=359 62€
Tinuvin 622 3600 579 613 396-400 524
C?ima5sorb 944 4600 645 686 413-453 678
5
IPP-PAREN 003 581 de2 628
IPP + Tinuvin 62« 603 §SC 4 634
Iv?P + Jyasorb UV 531 604 091 4z 631
ISD + Tinuvin 2e7 515 594 fel 845
IPY + Chimassorb 944 528 596 43 555
Table 1: The main deta of thermel stability of stabilizing sys-
toms determined by thermo_ .,avimetrv and DTA
iI(w) is the average number molecular weight for
polymer light stabilizers, T(jn) is the initial tem~
perature of decomposition, T(v max) is the temperature
of decomposition at the maximum rate, T(1) is the tem-
perature of DTA(endo) peak, T(2) is the temperature of
DTA(exo) peak/
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Pig. 2 The time denendence of the yeletive veirht loss (tex)
of polymer light siabilizers =2t 483 K
1 - Pipuvin 327, = =~ Cyasordk W 531, 3 ~ Tuauvin 770,
4 = Compde 478y 5 -~ Tinuvin 144, 5 = Compds 38, T = Tiw
nuvin 52¢, & ~ Chimassorb 944
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