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of stabilization of polyethylene during the aging process. For
the stabilization of dark parts made from polyethylene compounds
from the class of amines are recommended in the literature [1-5],
and also a mixture of sulfurous compounds with carbon black. TFor
the stabilization of light parts it is recommended to use dicresyl
propane [6] and a number of compounds of the type 2,2'-alkylene-
bis-(4,6~-dialkylphenol) [7, 8J]. 1In work [39] a study is made of
the stabilizing action »f alkyl- and arvialkylphenols. It is
shown that replacement of the alkyl substituent by a phenylethyl
in the urtho-position in phenols increases *their stabilizing
action during the aging of polyethylene. £/ vroposal has been
expressed concerning the influence of the thenols of the inter-

molecular hydrogen bond of the OH-group with substituents on the
stabilizing action.
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STABILIZATION OF HIGH-PRESSURE
POLYETHYLENE BY NEW ANTIOXIDANTS -
PRODUCTS OF THE CYCLOALKYLATION
OF PHENOL AND o-, m-, AND p-CRESOLS
AND 1, 2-DIHYDRONAPHTHALENE
S. F. Naumova, M. V. Balykina,
and Ye. N. Artsimenya
(Presented by Academician B. V.
Yerofeyev, AN BSSR).
Recently particular attention has been gained by the problem §
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Physico-mechanical properties of 10802-020 high-pressure polyethylene stabilizend
by antioxidants - products of e¢ycloalkylation of phenol and o-~, m-, and p~cresols
by 1,2-dihydronaphthalene in the process of rolling at a temperature of 160%c.
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—; cycloalkylation of phenol 1o Worinl 130 § 116 570 791 - 0.
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= with MV 301; ) »
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It is interesting to explain the effect of the stabilizing

action by aryl—subsfitutes of phenol and cresols on polyethylene
in the case of thermooxidative aging.

In this connection we synthesized new antioxldants - aryl
phenol and aryl cresols - by means of the reaction of cycloalkyla-
tion of phenol and isomeric cresols by 1,2-dihydronaphthalene.

It 1is necessary to note that neither the synthesis of
ancioxidants on the basis of products of cycloalkylation of phenol
and cresols by dialin nor the investigation of their stabilizing
action have been described in the literature up to now. The
effectiveness of the stabilizing action of aryl phenols and aryl
cresols on the basis of 1,2-dihydronaphthalene (dialin) was
determined by comparing the rate of aging of high-pressure
polyethylene in the presence of stabilizers with the rate of
aging of non-stabilized polyethylene. Brand 10802-020 polyethylene
was subjected to accelerated aglnhg by means of rolling on roll
mills at 160°C. The rate of aging of polyethylene samples was
evaluated based on the changes in physico-mechanical indices
during the process of rolling, including relative elongation
during fracture, dielectric loss tangent, etc. The results
obtained are summed up in the table, from which it is apparent
that all the first products of cycloalkylation of phenol and

eresols by 1,2-dihydronaphthalene which were synthesized by us

are effective stabilizers. The properties of polyethylene after

8-12 hours of accelerated thermal aging on roll mills remain
practically constant and are not changed, while for polyethylene
without the antioxidant added in 8 hours the dielectric loss
tangent increases by 26 times and relative elongation is reduced
by 2.5 times (in respect to the initial sample of polyethylene).

It is necessary to note the preference of products of

cycloalkylation of p-, m-, and o-cresols by dialin. These products,
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thanks to the presence of a substitute for the —CH3 group in the
benzene ring of phenol, combine better with polyethylene.

L f Light stabilized compositions of polyethylene were obtailned
% on the basis of polyethylene and products of the cycloalkylation
z of phenol and cresols by 1,2-dilhydronaphthalene. An investigation
i of the IR-snectra of absorption of the products of cycloalkylation
é of phenol and cresols by dialin showed that they all have ortho-
é substitution in the benzene ring of phenol in respect to the OH~-
3 group. Thus it was proven that usually phenols which are dissolved
in carbon tetrachloride have one band of absorption in the range

of 3600-~3610 cm'1 corresponding to valence variation of non-
assocliated OH-group.

o
gt

In the aryl phenols and aryl cresols which
we synthesized with a dialin substitute in the ortho-position
along with the band of absorption in the range of 3620 cm-1 a
second band appears in the area of 3540--3580 em™L. This can be

related to the OH-group in the ortho-position, bound by a
hydrogen bond with w-electrcns of the benzene ring.
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Apparently !

=
3 the high effectiveness of the stabilizing action of the products %
A of ecycloalkylation of phenol and cresols by 1,2-dihydronaphthalene i
% is conditioned by ortho-substitution to the -~OH-group of phenol %
é and cresols by dlalin and the hydrogen bond between the -0OH group %
3 and the benzene ring. Such a position was noted earlier in §

L work [9] for alkyl-, alkylaryl-substituted phenols.

b

Thus for the first time in the literature we synthesized new
effective antioxidants - stabllizers on the basis of produets from
the cycloalkylation of phenol and cresols by 1l,2-dihydronaphthalene

and investigated their stabilizing action on high-pressure |
polyethylene. i
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