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liquid form, with or without one or more further
‘additives (in liquid form or in the form of a solution

. in the silane), is blended with the base material in
free-flowing pulverulent to-granular form in a
compounding operation performed with material
temperatures equal to or not significantly exceeding
room temperature. '

To prepare plastics products of elevated
‘heat-distortion resistance and ageing resistance, it
is already known to crosslink polymeric materials by a
form of crosslinking which has become established in

Y the art under the name of the siloxane technique. 1In
this technique, in contrast to customary peroxidic
crosslinking, the macromolecules of the base polymer
have grafted on to them low molecular weight compounds
which (in the course of secondary reactions) permit
the crosslinking of the macromolecules. It has been
found to be particularly suitable to use, e.g. in
grafting on to polyethylene molecules, certain
polyfunctional organosilanes which possess an
unsaturated vinyl group and readily hydrolysable
alkoxy groups. In the grafted state, the polyethylene
is still thermoplastic. The crosslinking of the
material is the result of the conversion, as a first
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is still thernnpléétick‘The crosslinking of the material is the resul t

the conversion, as a first -2- step and under the influence of m nut
anounts of noisture, of the al koxy groups on the silicon atons into silg
grodps«~ These then-participate in condensatt@n_reactions to form sil oxane
cros |nk|ng 5. bri dges between_the indivi ual_ macronol ecul es.  Thi's
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quality of melt and an Bowevexst iproblema; @nises when @atrrials shich lare
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proposes prem xin the pol yrer, (a ‘honopol yper, or. .copol ymer of
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a pol ymer batch particular properties, for example UV resistance

' - (conferred by compouhdihg with carbon black) or a

15 specific coloration (obtained by addition of
‘pigment). These problems can arise because moisture
‘bonded adsorpively to the filler can easily cause
‘crosslinking to take place prematurely, during the
grafting process itself. The consequences are a poor,

20 inhomogeneous quality of melt and an unattractive

| extrudate surface.

o To overcome these problems, German Laid-Open
Specification (0ffenlegungschrift) 2,856,381 proposes
" ‘premixing the polymer (a homopolymer'or copolymer of
o5 ethylene) with the fillers under dry conditions,

' homogenising, granulating, subeequently diffusing the
‘'silane compounds ar.room'temperatﬁre or a little above
into'the material thus prepared or already present in
this prepared form, blending this granulate containing

30 the crosslinking agents with a polymer batch
‘containing the antioxidants and the cross-linking
catalyst, and finally grafting this granulate in an
‘extrusion process and shaping it in the same
operation. A process of this type permits the

35 production of products having satisfactory surface

~ properties, and can avoid premature crosslinking.




cont ai niMI\t he anti oxi dants and the cross-linking catalyst, and finally
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quality and les 1n subsequent processi ng. _Accoring to the present
i nvention, t I‘Rﬁti @llpﬁm dear the ranufdchurers Anddisteibutons ef
conposition|gngndauﬁagiﬁldﬁgaor nDre pi gnent s and/or carbon bl ack and/or .
one or nore other %ﬁ) ) ab|I| or f|II consiltuents in

addition to a base t Fg? t?ﬁﬁﬂﬁ% a. YeabtoR ast oneri ¢
material or atHéwsfous ato enabiberthe hehekf el bfe eof atheeimfjt tabkgl i nkabl e
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further addltlves
According to the present invention, there is

provided a process for preparing an, extrudable
composition 1ncorporating one or more pigments and/or
carbon black and/or one or more other colouring,
stabilising or £illing comstituents, in additiom to a
base material comprising a thermoplastic or
elastomeric material or a thermoplastic rubber, the
base material being crosslinkable by the action of
moisture and in the presence of a'eatalyst following
the grafting of organie hydrolysable silane molecules
on to the base material molecules, by means of a _
peroxide, which process comprises: blending the /
organic hydrolysable silane in liquid form with or |
without one or more further additives (in liquid form
or in the form of a solution in the silane) with the
base material in free-flowing pulverulent4to-granu1ar
form in a compounding operation performed with
material temperatures equal to or not significantly
exceeaing room temperature, whereby the wetting of the
free-flowing particles o£ the base material with at
least the silane component is etfecred; and
subsequently grafting the'silane_specified on to the




or inthe formof a solution in the silane).with the base material i
free-flow ng pulverul'ent-to-granular formin a conpoundi ng operation
performed with material tenperatures equal to or not significantly !
exce€®dimg room tenperature, whereby the wet? i3rﬁg of the free-fl ow ng
particles of the base material with at |east the silane conponent is

effected; and subsequent| ftlngthe sil ane_specified on to_the -
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the il ane conponamiterd oty Prestift Ues'etid Y13hdd' % dadese

material; as time goes on, the silfane conponent

base material. The st age of distribution and diffusion is fol | owed by the
10 i ncorporation of the masterbatch just specified. Conpositions prepared
by this process have shelf |ives of nonths during which the quality remains
constant. After the diffusion of the silane conponent it is possible to
incquprate carbon bl acks, col oured




|gnents or chal ks, for .exanple, directly or as concentrates at
diff [erent ‘tines. In a partlcularly advant ageous procedure t he -mast erbatch -
cfi\ed (for exanple of a light-coloured filler) is addéd to the,
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of the silane wettrr&fqénﬁxhetdtffusion of the silane component it

is possible to incorporate carbon blacks, coloured

15 pigments, or chalks, for example, directly or as
concentrates at different times. 1In a particularly
advantageous procedure, the masterbatch specified (for
example of a light-coloured filler) is added to the
sllane-wetted base material, which can be for example

20  a polyethylene granulate, after the base material has
been silane wetted, but still as part of the same
compounding operation. This "one-step” compounding
technique, which typically comprises a
cold-compounding procedure, is a very economical and

25 inexpensive form of processing for the compounder.:

In another advantageous procedure, the
masterbatch specified is brought together with the _
silane-wetted base material in the intake funnel of a
grafted material forming extruder. As a result of the

30  gubstantial diffusion of the silane component into the
base material after a certain storage time, only base
material particles which are already superficially
substantially free of silane residues are brought into
contact with the filler component. However, in the
case of this method, separate storage is called for.

In a further useful procedure, the masterbatch

N
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conpbunding of - the base material and silane conponent advant ageously ta es
when carried out at tenperatures of 18 to [ERR], 1 to 8 mn, preferabl ,
to 5 min. The bulk of the silane used for th® crossllnklng is then alr ajzbl?
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the specific CO”PQ§k§EQ9 sﬁnﬁ&&ﬁeﬂachfﬁérynibaaeailhbleft@aehe cabl es for
out door suspensi on, ound which.is filled th carb n b|aC§\M||

used, inter alia ﬁP§B°PBdGBt%Fﬂ oR oEher ABRURE, Ofs mAGET, neg Fﬂls

context, it has bgepatehnd to be advantageous to use a hlghly textured

non_yor 0scopLC carbon Heagke sTPEnEg’ HANgR Rk LER B BEL s foce area
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bl ack nmst erbatch DeIng assune ave a carb nt oP out
40% In the casom99u9§é§899§uﬁbechBFGsmﬁFﬁﬁi&; HQEPQHGnt
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to 5, e.g. 0.3 The bulk of the silane used for the crosslinking is

then already homogeneously distributed through the

base ﬁaterial, and the small remainder which 1is

absorbed by the masterbatch introduced is not

sufficient to have an adverse effect on the shelf

life, or even to promote incipient crosslinking during

grafting and moulding of the composition in an

extrusion stage.

The nature and amount of the additives which are
aaded by means of the present masterbatch ultimately
depend on the intended use for the specific
composition concerned. For instance, in "facade"
cables for outdoor suspension, a compound which is.
filled with carbon black will be used, inter alia also
to obtain protection against UV radiation. 1In this
context, it has been found to be advantageous to use a
highly textured non-hygroscopic carbon black. The

- carbon black can have a BET surface area of 50 - 120
mZ2/g. The amount of the carbon black masterbatch is

'~ advantageously chosen to be, for example, of the order
of magnitude from 4 to 40, preferably 6 to 15, parts
per 100 parts of base material, the carbon black
masterbatch being assumed to have a carbon black
‘content of about 40%.




parts per 100 parts of base material. The invention wll "now be

ed in nore detail in-the followi ng Exanples. 10 Exanples 1 &2

pl oy the following fornul ations: Exanple 1 pol yet hyl ene . .
LOO\Pay \s stabiliser nasterbatch -6 - . 5 parts 15 si |l ane .~

\ 5 Qartlk peroxide p ga o
0.NQ6 part carbon bIéE@:?%%t%ﬁ?)t%% undergPand cggfg fﬁt Eéa%%$é°3 20
pol et | ene practice to arrange for theoﬁnpulacienaQOIbeer mast er bat ch

- parts silang F hi has Be®A" ESuR§’ £3' BE
0.04 -.0.08 paf% cata yst or this purpose it e u06 part 25 carbon

bl ack nast er batuktable ‘when carrying %Eﬁt§h¢bpﬁ9§9§$e°§ tBeposi ti on which

i s crosslg nkabi:ﬁrédtr@ﬁ%&r@d@neoléhé%aaélﬂaéeﬁaieaf eblbﬁﬁﬂh ting

| ow vol t age facade cabl pyocedure is fo X | e_that t
pol yet hyl ene 88RF ?EEP?&F ?n36m°?PEmP%n§eingP Paree&anﬁré 0.3, if

desired toget hey Iut rStpér | leerpanskebﬂababe(ﬂaeeExample 1), is wetted

About T oom tenper at Ft WTREEHEH | PEb (Fu R eRLBERY: thiforfc 35 °

sil ane, the palesailk tmotheé ﬂeklonﬂnghsxamp&E§st as- -7- well as any
ot her addjgi VE%E @éﬁgsag gnil oxi dants and so on, in a slow speed m xer.
After about 2 arbon bl ack nmasterbatch is added to this
m xt ur e These employ the following formulations:
J
Example 1 _ :
~ polyethylene | 100 parts
stabiliser masterbatch 5 parts
15 silane . _ 1.5 parts
~ peroxide _ _ 0.04 - 0.08 part
catalyst _ 0.06 part
carbon black masterbatch 6.5 parts
- Example 2 . _
oo Polyethylene o _ 100 parts
stabiliser masterbatch _ - parts
silane 1.5 parts
peroxide . 0.04 -.0.08 part . ~/
catalyst : B 0.06 part
o5 carbon black masterbatch 6.5 parts

To prepare a composition which is crosslinkable
by moisture and is suitable for use for insulating
low-voltage facade cables, the procedure is for
example that the polyethylene granulate having a melt

39 flow index of for example 0.3, if desired together
with a stabiliser masterbatch (see Example 1), is
wetted at temperatures far below the crystallite
melting point, i.e. as a rule at about room
temperature, with the liquid component comprising the

35 silane, the peroxide and if desired the catalyst as




in’granular formand i.5s nechanically distributed in the base materi al
~part of the same conpounding operation. The conpound thus prepared is
- packaged and is stored in the seal ed packirg7umrtil| consunpti on, mhiph

besi ntended in 2 or nont hs e _non OSCOpIC ar bon hl.ack us d
advart ageous| y an“&&itfﬁeﬁ@ybp§ R@gﬁ% 1¥68 pi8 a§r€4%$ﬂﬁi
-under the tradenarmﬁo‘ﬂla\ddmlagarloﬁusq:eeﬂ(mhﬁtss Wﬁteﬁ:ndﬂoiﬂkZEQo'irBimin
ber oxi do- used can BB AEo0R Klakk BbieFtoaci’ 1 Baled 0 TOR° airitre
.peroxi de used can e

namel y. a di cunyl’ }iﬂ@naimldmtfth @ndjddalmulmninﬂliyasiistributed in
1,3-bis(tert. -but ) | but yl
per oxyi sononanate are sul ?"%&re%%&r g?;ﬁ)?ﬁn& rocé‘ﬁg(’t"n1t %

i nvention. Exanpl @peréddemsneTher qampauid | prepared is pankaged tand

V'”y|tr'”9thoxy5'ﬁéﬂ%tored in the sealedlﬂidﬁiﬁgsdﬁﬂf?“dﬁhs tion
0. 05 part catal yst part - carbon bl ack

mast er bat ch which can pe %“sdeﬂmjsn c%rﬁ?o%c?‘@eﬁhqmr exanpl e al so be
used for sheathing pi pesTHy xw oy g roEcop iy dﬁﬁw cbltdtsk Qigesd ligkabl e

conponent, and  ne At iy Hh A bk o b RMIR IR O "
i ntake funnel of tdne@mneﬁdrtaimmlﬂfe axqﬂemeEtE|md§dmea)n for exanple
by oo o1 % 20 LA T b LA K B G bose
di stributed in t hdAzatslenschwarz y 200. (The word "Ketjen" is a
Registered Trade Mark). _
The peroxide used can be the peroxide which is
at present the most common, namely a dicumyl peroxide,
but peroxide blends, such as
1,3-bis(tert.-butylperoxyisopropyl)benzene in
combination with tert.-butyl peroxyisononanate, are
suitable for carrying out the process of the invention.

Example 3

copolymer of polyethylene 100 parts

vinyltrimethoxysilane 1.6 parts

peroxide 0.05 part
. catalyst 0.05 part
~ carbon black masterbatch 6.2 parts

This compound can for example also be used for
sheathing pipes or pipe-lines. To prepare the
crosslinkable compound, the base material can be
coated with the liquid silane-containing component,
and the carbon black masterbatch them brought together
at the intake funnel of the graft extruder of a
process installation, for example by means of a

~ so-called colorimeter, with the silanated (coated)
base mixture, and in the course of the melting the -
carbon black is homogeneously distributed in the
mixture.
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2.0 pax. 5 per oxi de . 0.04 part antj oxi dant
0.3 rt\ crosslinking catal yst -8 - 0.05 part col oured pi gngat

mastenbat ¢h xampl 9.8 part This conpound which may for exanpl e-have a
red oIouE—%%EF%e—advantageously used as a sheath conpound for

undeéigr oUnd capblgethyhener eparati on of the noisture- é50paritskabl e conpound
.. Can ffecte LR L Leuhay | es or by addiqag pi gnent -
mast er bat ch ing%ﬁZ%%g?a?goggfé-goﬁggﬁg i ng process 15BB g%?gf t he base
mat eri al has bethameated with the |iquid silane conp@n@npﬁrts -9- CLAI M5 1.
Process kor prggpbkfgdean extrudabl e conposition incgngqr?Q&Qg one or nore
pi gnents and/ or Cirbi bl ack and/or one or nore other colouring,
stabilising or8RELP¥ gaBantituents, in addition to 2 3PaPertat eri al
conprising a taeogapiﬁﬁthg eatallgstoneric material o,03 bh@tnnplastic
rubber, the base;nmaternia beiEg crgsshink bl e by-theoaﬁtlon of noisture and,
in the presencEObPUREH PABUEPL: BASERFRE e graftingP0f BATANi ¢
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addi tives (in fpyunadesgroundi gablesi.or Fhef preparation of the .

moisture-crosslinkable compound can be effected as in i.)

the previous Examples or by adding the pigment

masterbatch in a separate cold-compounding process

15 after the base material has been coated with the

liquid silane component.




sQrution in the silang) with the base material in free-flomﬁng
pul verulent-to-grarmular formin a conpoundi ng operation perforned with
material tenperatures equal to or.not signifgcantly exceeding room _ |
t egper at ure, whereby the wetting of the free- flgmnng particles of the bgse
- mat&ial with at |least the silane conpone fected; and subsequent!Yy
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material in the |?%%§%?% nagl OEaiag&QEtﬁglﬁBbi %pr i c %ngr

11111111 11111111 1111 Pr ocess a alm 1,
wherei n the mast ePE&8BACS érplaaabseaaaéensompnecﬂ Panemm &hephase

material in a sepaa%_bei.&QCMeeimésqonpoupdm&an%pwatd %ﬁxtme sem.chf the
silane has diffused into the

P |
S I o okAusn s oBpELRB s B AR IPE, he, L aaie Fo R b ey
at\Lenperatures ogillane] im0 1igkkld fodmt siek drt without one or more

further additives (in liquid form or in the form of a
solution in the silane) with the base material in
free-flowing pulverulent-to-granular form in a
compounding operation performed with material
temperatures equal to or not significantly exceeding
room temperature, whereby the wetting of the
free-flowing particles of the base material with at

- least the silane component is effected; and
subsequently grafting the silane specified on to the
base material, by means of a peroxide, and
furthermore adding the pigment(s) and/or carbom black
and/or other colouring, stabilising or filling
material(s), in the formof at least one free-flowing

- masterbatch, to the base material which has undergone
the said wetting; no colouring and/or £illing
materials being present at the silane blending étage.
2. Process according to claim 1, wherein the
masterbatch specified is added to the silane-wetted
base material only at the end of the silane wetting
phase but still within the same compounding operation.
3. Process according to claim 1, wherein the

- masterbatch specified is brought together with the
silane-wetted base material in the intake funnel of a
grafted material forming extruder.
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" 6. Process according to claim$5, wherein the conpoundi hg speci fi ed-takes 2
to 5 mn. 7. Process according to any of clains 1 to 6, wherein the
batch specified contains a h|ghly t+ ek ured non- hygroscoplc carbon .

(e, T erbat cri Sped T1EiE ik Fhall R etpBRCh: hPEFHE " ha", 5" icn, o7 "

c'rE\Q]S | ack. omasterbetch &aﬁnifim@ is added B0 mhersihanéewétﬂah
cpnp |t|on Corﬁféé'smgtéﬁar’f@ﬂ{ &%@g&ﬂé‘% cdfld gégﬁeégm g' ng to any

cl ai 9, wherein one or or otner co ourrngeagent s
added |n tfﬂ?¢¥ﬁ¥#@ﬂ Qﬁ%ﬁ%t%ﬂ@ﬁuﬂﬁtth@h%ibanenba&ediéﬂusadeinhber|aI in
nt of 0.dhd q,gs@aﬁgg;er{ﬂ ative to the base material. 11. Process

according. to any of_clains to 10, wherein, through the addition of a
mast er bat ch mhégh cd%ﬁ%ﬁ?&?eP?Qﬁﬁ¢$@ﬁo§%dﬁ1%#@y ilVﬁ%FeiﬂhEhﬁlna

conpos:floahconédmﬁﬁPﬁﬂiﬁgﬁ&ﬁﬁtbbthéﬁﬂméfefiéieﬁﬁglgilEﬁgfﬁﬁscaﬁﬁﬁ?d'pg to
I n_t I na osit &0 s 0 o]
?I?:g} 13. erﬁ#%&e% éﬁﬂgﬁfﬁ ?% %#Ofﬁ11 sgaﬂPéaFggeﬁs d&9cfi bed in

any of the foregimng Exanples.. An extrudable conposition prepared by
a process accorgin b pi pe or ot her
el ongate mater |éaiT g%‘\t:/ﬁ?%é@% és)‘ltﬁ Hf%"@rl vegl%f'mn‘%a %hﬁgsgﬁt #ﬁﬁ as clainmed in
cl ai m 14 extr udRQRpPE ng tspecified takes 2 to 5 min.
7. Process according to any of claims 1 to 6, o
wherein the masterbatch specified contains a highly >

textured non-hygroscopic carbon black.
8. Process according to claim 7, wherein, through

the addition of the masterbatch specitied, the final
cdmpoéition contains 1.5 to 15% of carbon black.

9. Process according to claim &, wherein the final
coﬁposition contains 2 to 5% of carbon black.

10. Process according to any of claims 1 to. 9,

wherein one or more pigments or other colouring agents

are added in the form of a masterbach to the
silane-wetted base material in an amount of 0.1 to 5

parts, relative to the base material. ,
11. Process according to any of claims 1 to 10, Y,
wherein, through the addition of a masterbatch which
contains a low-hygroscopicity filler, the final

composition contains 5 to 40% by weight of filler.

12. 'Process according to claim 11, wherein the final
composition contains 10 to 20% by weight of filler.

13. Process according to claim 1, substantially as
described in any of the foregoing Examples.

14. An extrudable composition prepared by a process
according to any of claims 1 to 13.

15. A cable, pipe or other elongate material having

a sheath derived from a composition as claimed in

claim 14 extfuded_around ic.
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