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Thiy Envention relates bo polymeric meteriala and
mor: partictlarly Lo ethylene polyser coapositions.

thylene polyuners of the kind deaeritbed in United
Btake patenta £2,15%,565 =nd 7,188,465, and particularly the
unmedlflied polyebhylers have sevarsl properties which make
this type of hydrecarbon polymer outstanding for nany come
merslal applicabiong. Tirime of theas polyethylenss of 1
mil in thisknese nowever, zre gulie limp a8 oomnpared So films
af polystyrene and cellnleste filps, o.g., collowphane, znd
conBequantly ars net satisfeotorily handled iwn eurrant ype
wrapping £11m mechinca. The permesbility sf these ethylene
polymer films te the passara of water wvager i5 aleo higher
than 1s dosirable.

Thia inventlon kas aé apn cbiect s nsw and ussful
compoditlon af zavter goamprising ethylems polyoer., A further
shleat Lf an dmproved &ype of ethylene wolyser film which is
highly impermesble +o the pesaapge of water vapor and which
possaepgas o & hlzh degres the pronertiss nmoety desired in

nndupportad wrapbping Jilmg snd in protective end dnsulating

'coatlngﬂ. A further oblect 1 a methed for iopreving the

gtliffregs end melstureprocfness of ethylens polyuar f3ilne.
The above objloebs ars asconplished by means of e
blend of paraffin hydrocarton malﬁihg aheve 1207 o, and par-
ticularly daseribed below, with aﬁfﬁrientable ethylense poly-
mer of ke %ind deseribed in V.8, pakents 2,152,863 and
2,188,485, | |
Tha paraffin hydrocerbong nsed in the practice of
thie inventton, whlek ¢an be Sudained by catalybic hydrogone-—
$lon of garbon mosoxtds, heve a bending nedulus greater then
0.070 x 108 pounde per gguare Inch and a oeolsvire wermanbility
velune lezp than 20 IBFY units per mil £31w thickaess. Tha
IFY or indtdial pevwesbiliiy valua'ﬁa defived g5 tha grems
of water pasalng through 100 sguars ﬁeters in one howr oai a
vapor pregeure difference of 538 millimeters of uersury at a

tomperature of #3.5% 8, £ 0.5% 0. Ths present blende of
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parafiin Lydrocarbons with the bigh molecular weigh: orisntebie
#thylena polymers are ot least twises as #%ifY and a% least
twice as moiaturaproaf,.a% a giwven f11lm thteckness, as is tha
hizh melecular weilpght orientable ethylenme polymer alens at

the Pame film thlelknes=s,

Paraffin hpdrocerbont of the ind madkioned abova
may kg obteined by hydrogenasing carhon menoxide wader slavated
temgperatursa [125% to 2509 6.) and pressures in exeepp of
100 ates, over bydrorenatisns gatglysts sach ar Sobalt end
rutheniun. They are cpmpatible in all proporticns with
touph, orientsble polyefiylanes. The preparetion of these
paralfin hydroearbens is neres aspeciftoally described din
Brennstoff Ohem. 18, 228-30 (1938).

The follewing example ie furthar ifllusirative of

the practice of this invertilon, unlsss othorwies stated,

t,h_a pa]‘_‘tﬂ. . ,ELI'-E - b.._?. ﬁ?_éigh‘-tp- ._, -

TEANPLE T
Thae folleowing polyebhylens cotipositions were pre-
pared by blending on & Pmooth ﬂili at 140% I, n tough,
orientable Ligh melecular weight ediyylens polymer and a 20114
pargffin hrdirocarbon cbtained by the hydrogenetion of oarton

nonoxide. These two hydrooerbon polymers poosessad the fel-

- lowing propertiest

Bending
Eodunlua ¥alature
Density Melting x 16-8  Permeability
.;ec.f Point ib./eg.in, _ {IP¥/mil)}
Polyetrhylense 0,911 10790, 0,014 TTwB5L
Parafiin hyditocarbon D.283 12a%g, 0.104 -4

The raproved properties obtgined on olending these

tyre materials asre shown in the fﬁliﬁwing tahle.
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Tenslile Banding Mark Heiasturo
Sirengtk Modunlug 8+iff-- Perme-
st Jrezk % 10-% naess ability
{1b./2q. (1%./3q9, 03 mt1 (IPY

3lend Gonpositlan in, ) in, ) falm) _ mil)
e A 100% ethylene polymer 2040 .014 1.75.  77.%
i
z | BO% ethylens polymaer 1500 LOBL 4.B7 £E3.8
# 20% paraffin hydrocarbon
;" & 70% ethylens polymer 2065 . 040 5.5 15.9
Ey 30¥ paraffin hydrocarbon
i D 0% abhylene polysar 2200 05D 8,04 g4
e 40% paraffia hrdrocarben
] z 1002 paraffin hydrooerben Brittle ca. 104% Britbtle oa OF
E% #Datn extrepsloted frow blend dAatn.
T
g
E: Am con b2 seen from the abovre teble, the addiltion
1 of 40% of a eolld paraffin hydrocarbon 4o £0% polysthylene
%g inereames tho molptureprocfness mere then nine hundred per
i cent. ©On a purely addiSive Yasie,. ssaveing that the soldd
= .

paraffin hydrecarbon hes a woisiure-proofnesa of garo, ths

- 1niﬁi£1'ﬁarmeabiiity v2iue of the sthylena polrymer woulé havs
_beew reduced to S0/100 x T7.2 uf'iégﬁ. Tha faﬁt that the
teitdal permeablliiy value i3 9.4 damonstrabas thai he
varaffin hydrocarbon has onhanced the noistureproofnere of

the ethrlene pelymer, Furtkherwoere, Blend [ is nore than

three dimea ze obiff es the ethylene polyuar used ta prepare
the biond. Bince the ethylena polymer Filw at 1 mil thick-
nafg has en initial water—vapor permesbility value of about

T? IPV uanlitas aze eompafe& to 25 IPY unitszs for 1 wil thiok
nolstureproef ceilesphane, a film thtskness of about 5 mils

is required for ithe ebhylers pelywer to serve sstisfactorily

ag & onpigteraprost wrap for rnadstufrﬁ. 3y meana of this in-
vention one hes only to add abouk 25 per cank paraffin hydrs-
carbeon to the sbhyleme polymer to obkaln e acisturaprosfnses atb
1 nil £ilm thleknens sguivalerd to that of Lo atureproo? cello-
rhana. When 40 par cent wareffin ﬁjdracarban iﬁ mddad to the
ethrlena polymer the moistureproo¥ness ie more than twice

that of wmelsturepraod celiophans.
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The prraffie kydrocarbon used in the foregoing
exanpla was propared by the following sroceduran

Sylphur—fres synthesls gee comtelnirg a hydrogan/
GO gwole ratle of 2]l waf pnaesed over rutherium catalyst.in
2 pilver-1ined resehion tube g% 200°% 0, and 2000 p.=z.1,
pregsere st o rate of 1 Itterfhenr/grom of estelysbs., The
wax wad dratned drto & ho% geaparater from which 1% was drown
of f from 4isxe te time. The preduct thus obbtsined was ex-
tracked in a Boxhlat %ype apparutuns with pentans unkil no
gore exrtyraected after which the poaldue was exbrpetsd with
hezgne, The resldue from the hexane extraction pas then
exbracted with hoptene. The portion scluble in hephana
melbed at 115-115° €, and the residus above 120° 9, This
frachion wap the nmopt effective paraffin hydrocarben for
blending with she othrlene polymer.

4 described in the above mertioned patent the
terpgh arienbatla ebbylens palymeis #wged in the practiios of
this invention correspond in compndifinn.substantially e
{GHEUHE}x,'and by Y-vay diffrgatiup analysts ahow a orystael-
1ime atructure. Tha polymers of this kind nsefal for the
prepent purpess, melt ak a tenperature within the renge of
85% ¢. to 120° £, The terz "prientablel as usad herein
refarg to the cepabllity aof tﬂe gthylane polymer in the
Torn of #llenents, films, ato., of being cold drawn to o
peraanant eloagzetion of at least: B0O% with rasniting eola-

onlar orienteiion in the dirsciton of eleggabion. The

polymers of fhis kind whiech are used in the praetica of thip

iovention have an intrinslec viscosity of at least ¢.80
{zeasursed a3 an 0,123 per cert solution in xylens st 85 0.)
which carraapon§3 e A molaeular welght of about 10,000,
Theaas hlgh ﬁoleﬁular weight ethylane polwners aze flﬂxible
ard form lisp, tough oriaptable unsupported Filun,

In addition to he wethod of preparation givan
2133 555
in U. 3, patente’ £53EE, 2,188,465, 2,534,186 end

2,542,400, these ethylene polymers can be prepared by
- -




481962
. heating, prefershle at BO% 0, to 2807 C., ethylene in ihe

prasencse of A3ethyl diexide or sther dlalkyl diextde ge 8

categlyst, The Itpgh moleculax geignlt ethylene polywer uaed
tr the foregoing sxauple was prepsred by bthe srocedurs
givan in U. %. Patent Ho. 2,391,090.

The new blends despribed hereirn af high molesculasr
weight sathylene polymer with the previcusly described paraffin
bydrooprdim conaist esgentielly of theee fwe polymers and

vontain tha bigh wolaeular weipght ethylene polymer 1n sajor

R e A

egount aad Iln amewmt of st Lleazst 0% of the bland,

The vompositlonsz of %$hle trvention can be made
by blending solutions of +the paraifin hydrocarben pod
ethylene polymer, or¢ by milling t#ge;her the ephylens polymar
and porgffin hydrecarbon in m rubbér Eill or s Eenbury mAixer,
ehg. -

Pigments, Tiltlers, dyes, antioxidants, plaaticizeara,
gnd Iike materisles gan be added to the eounpoeitieone of thia
inveantton whken daelrable,

Valnable compopitions in many respacts comperable
ta these deoeribed ebove, are obialned by blending with

_the ethylena polymer g hexachlorethans medified ethylems

. wax melting above 1200 0, and contairdng at least 3% oblorine.
Thls wax 13 3he high nelbing hexechlereethane-medifisd
polyethylence—wax obbained by paiymarising ethylens in the
pregenca 0Ff hexachloroathane aﬁd a p;;nxy catalyet, This
wax is obtained, for expmpls, by hé;ting at about TOO 0O, in
an inert atmosphere a sharge which comprises weter =s poly-
mertzatlon nediuvm and & partas of hexﬁchlnrnaﬁhana, and
which eroeupian 26% of the velume of the reacior with sthylane
wpdar g préasure of from 3B0 +to 60 stwospheres until the
whitte eryevalline wax of abont 4000 molecwlar waight uelbing

aboud 121% C,, and contaiming abent B.B6% chlorine ie obiatned,
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Gonpositiens oevpomed of this waw and the hich molescular
wetlght athylene polymer in the preportions wsed forx the
low moleculay weight paraffir LGydroosrbon liated ifn the
foregoieg table exbibited the beat bending vodulus and
moisture imperceadiirsy (,050 end sbout 20 raspectivaly}
for g eonpesiticn compobed of 4ﬂ%.ethylena polyner and g%
ofF the wax.

Eosides beinp stiffer and more mecistureproed Lthen

o

othylens polyners the conpasitions of metser couprising
this invention are sldo mors plas%ip, gors extrudable, and
higher melbing Shan the tough, orisntsbla solysthylene nosd
to make up tne compoattlen, These ooupesiilons produoed

i1n accerdance with this ioventiouw afe porticularly valuabile

for unsupported wrapplnrg filma, ext}ﬁéed, COm N ESEL Oy, And Qﬂ'

injeeted molded articles, hot meld aﬁﬁlicationa, cable

coatings, electrieanl grd thermald insuiating wajeriale, Dro-

teghlve 2optlogps over paper, metale and fubrice,

As napy apparestly widely different smbodimente of
thls inventlon may be pade sithowt departing from the apirit
and seope theraof; it ip te be andersteed thet I do noi
linit myself Lo the speciflie subsdimends thereof excopt aa

dafined ic tke apprended olailns.
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Having thus degeribed my invention, what I
clalm fs:

l: A composlilon of mather uumprisiﬁg a blend of
an ebhylens polymer which melts ab a tempersture in the
rengs of 65% fo 220%C., corpesponds 1n caposition Aub- .
stentiells %o {GEEUHE}X, hasa an Intrinsic iiscosity of at
lsest 0.60, and has a permenent elongation of st logst 3005
with resulting wolssular orientation 1o the dlvsction of
elongation, amd a paraffin hydrocsrbon cbtoined by the
catalytlo hydrogensticn of sarvhon monoxide, cheracterlzad
in that It ha= 2 melting polnt above 220%°C., a bonding
modulue grester than 0.070 x :Lﬂ6 pounds per sguare inch,
and gn inltlal permeabillity value of leza thean 20 I.P.V.
units at ons mii thickoess, sald hlénd of ethylene polymer
and paraffin hydrocarbon cenaiﬂtiﬁg of from 60% %o &0% of
#nid ethylene palymer snd from 208 to BO% of esid paraffin
hydrosarbon. | -

2. An unsupported molsture-proctf wrdkping Sllm
conzslating esgentlielly of the blend of ethylene polymar -

end pareifin hydrocarbon wex defined in claim 4.




