' rosnok -k 5105,
hbvel antlstatgp agent for a polyner conposition, use of thls agent in -
pol ymer conpositions and conpositions obtained. The present

invention relates-generally to antistatic agents:. .far-polyner conpositions,

It is known, in order to prevent dust fronlbq/ng deposi ted qg,artlcles
noul ded gg&gggmnﬁkqmmﬁb05|tlons such as

ylded articles nade of Fi T
acryl oni - styrene (ABS} resin, to |ncorporate an antlst%flc
or antidu% t hese conpositions. 1n: moul di-ng BT

conpositi |cular ones based on ABS/reS|n et'hoxyl -dt ed 1~~5
Cerr]- C[err] an1nes have usual |y been used as’ antistati.c agents.. These
et hoxyl ated amnes are in liquid form ‘1n industrial productlon

the |i qui dNoeeR ahtistatial agéwt héowdl e pollyendr quonpbamittiisimt seagant i s
gener- al Ly.LNj i usj . ol¥a§r:§g%ggg 5 close to
t he di e, %%h g%é%ggrgég ?%ISﬁ%Erigﬁﬂg?L%%$§99 regée?ﬂ’mhen t he
t echni que obtadBeR-ni xtures is used, that i '

ntgs . Is to say the techni que
con5|st|ng I'n prepehe b&@s&nﬂreﬂhﬁegkibhe &éﬂ&m&&tsguﬂd}sympa(ﬁothe
resi nous nﬁgnents of

conpositiopn, .the prem x has a tendency
to forn1ag§P5 FREES ﬁﬁf&ﬁss?PEkp?gy?ﬁﬁ fappesyfions.
It is known, in order to prevent dust from being
deposited on articles moulded from polymer compositions,

such as moulded articles made of acrylonitrile-butadiene-

styrene (ABS) resin, to incorporate an antistatic or

antidust agent into these compositions.

In moulding compositions, in particular omes

based on ABS resin, C,,-C;; ethoxylated amines have

usually been used as antistatic agents. These ethoxylated
amines ar: in liquid form.

In industrial production, the liquids are dif-
ficult to handle. The liquid antistatic agent is gener-
ally injected during extrusion of the polymer composition
close to the die; which gives rise to the risgk of fire.

Moreover, when the technique of stock mixtures is
used, that is to say the technique consisting in prepar-
ing a premix of the adjuvants with some of.the resinous
components of the polymer composition, the premix has a
tendency to form.agglamerates which stick to the walls of
the supply and metering system during the formation of
the final composition on a twin-screw extruder. :

Furthermore, the 1liquid antistatic agent is

packaged in drums and it is not possible to extract all

of the contents of the drum, which leads to a losa of

starting material and an increase in the manufacturing
costs. '

Lastl?, when such a liquid antigtatic agent is
used, dispersed in an article made of moulded plastic,
for example one based on ABS resin, the additive has a
tendency to migrate towards the surface of the moulded
article and to form a whitish film there, which reduces

the sheen and the aesthetic appearance of this moulded
article.



» P

t'he supply--and-metering systemduring the fornation of the final
conposition on a tw n- screw ext ruder. Furthernore, the liquid

ant i st atThiShee;diag BgenRe kaged in drunms and it is not possible to extract
all of t m the drum which leads to a loss of starting

mat eri al e in the manufacturing costs. Lastly,
when such a |qur d antistatic agent i used, dispersed in an article nade

of noul ded pl asti c, for exanple one based on ABS resin, the additive has
a  tendency to mi Gt §rhgpands BOSréHﬁéaC&é)f ak abqeuhd%% gh jgle and to
forma whitish filmthere, which reduces he sheen and t

hetic
appear ance qﬁt:tqﬁastzlﬁ)uyg%ta, afiti 138 been envisaged to use solid
-2- antigtHgiler ageneser GUIE A heneiavheids agfertis]Uiki et hatat i C
agents, it Jhas b envi d.t se | d en Sol.i d
antistatic %%eéx?\t% Bac%ed;%\%% é%nél’é’n\?lgga grég %‘?iﬁéésl&? ctéf’é[rerr g err]
am nes whi chaaee |fr¢lpastljm¢bhﬁir A¢d{il¢era1$t-)i$dahmr mnto ageieh Vs ch is

comer ci al | Yoers 281 ey [l 14151 & FRA X e ebmphaf g%ﬁéﬁ Yorsi M (o by
wei ght of et hox Iate err err] am nes and wei ght  of

by
cal ci um st eAraP r r Ciefasc®khBHK1I25E daﬁﬂirﬁe&é‘ﬁ 2®ent s

parts by we:.ght of calcium stearate.

However, these known solid antistatic agents
still have the drawback of forming agglomerates when they

are used in the stock mixture technique, in particular

with ABS resins loaded with pigments and dyes such as
TiO,. The formation of these brittle agglomerates greatly
disrupts the supply and metering of the stock mixture

during the formulation of the final composition on a
twin-screw extruder.

The object of the present invention is thus to
provide a novel solid antistatic agent which overcomes
the drawbacks mentioned above for liquid/solid antistatic

agente and which avoids the formation of brittle

agglomerates, in particular when it is used in the
technique of stock mixtures.

According to the invention, the above aims are
achieved by preparing an antistatic agent which com-
prises:

(a) 40 to 99% by weight of a C;5-C,,, preferably
C1¢-C1gr ethoxylated amine or a mixture of C;4-C,,, prefer-
ably C,4-C;53, ethoxylated amines; and

(b) 60 to 1% by weight, relative to the total
weight of the components (a) and (b), of a solidification
component chosen from magnesium oxide (MgO), zinc oxide
(Zn0), titanium dioxide (Ti0,), barium sulphate (BasS0,),
talc, ethylenebis(stearamide) wax, synthetic hydro-
talcites of formula (Mg),(Al), (CO,),(OH) (H,0),, in which
2 s as 6, 1l =b =< 3, 1 =x=05, 8 =y = 14

s and
0 = z s 3, and mixtures thereof.

Preferably, the antistatic agent according to the
invention comprises 40 to 95%, and better still 40 to

90%, by weight of C,;;-C,, ethoxylated amines and 60 to 5%,
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stock mixture technique, in particular with ABS resins | oaded with
pi gments and dyes such as TiJerr]. The formatjQn JtHgshﬁgt{qzepmeatle

aggl onerates greatly disrupts the supply and ne tock m xture
during the fornmulation of the final conposition mm “H w ext ruder.
The object of the present invention t+s3thus to solid

antistatic agent which overcones the drawbacks nentioned above for
li qui d/ sol iapdrkesteri etibheh® standOhni by wWedphs phespdiddfilontdpnbrittle
aggl oner at egompéneRE L i cul ar when |t S used in the technique of stock

m Xt ur es. Accor di n%’% [ nve on lége ahove ains are
achi eved by pr epar i REERET %ﬁ*f ent* ptistatic agepf) 40 to

99% by wei gbbmpf:.aeet hooy | 20 etlocpe%rlayG[veight afi aeplpﬂe{oereahloytyat-hoxyl at ed
err er Mo f | d r
et eran g bedibftndlof & mtug-fre +bBBKY! 3had 36l € hoW &/ Loeaghite

am nes; an o 1% by
wei ght, rel afi Vbet gotfdi bf’a ionV\E‘P’glh?n%'Ftthe corrponents (a) and (b), of a

solidification Compenesdl Ldsrih f icHN FogipenentsOXtdeotEided Zidte OXi de
ci hyl encbi PEEBSAINI) YEAES: oyniteeyLenrpkploReSelaTadRl’ (f el a
(My)[err] (Ah){klcpnzb(lemear] ahdr r mi®keresr | 6E eTiDY) [end] BasOphivdth 2 [err]
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antistatic @Gr&h?yeto t he I nvention conprises 40 to 95% and
better still 40 to ThedOUsebyofeilghiraalriitexylaat ed CheLidifisdeiéd ani nes
and 60 to 5%omponent also has the advantage that, when mixed with
the ethoxylated amine, this compound leads to a synergum
which improves the antistatic properties of the final
compositions surprisingly. .

Synthetic hydrotalcites are known compounds,
which are commercially available, for example under the
name DHT4A from the company Xowa or L55R2 from the
company Reheis.

The C;5-C;, ethoxylated amines are well-known
compounds which are commercially available from wvarious
companies, such as Akzo, ICI and Ceca-Atochem.

Recommended antistatic compositions according to
the invention comprise, relative to the total weight of
the antistatic agent, 6% by weight of Mg0O, ZnO, talc,
ethylenebis (stearamide) wax, TiO, or BaSO,, 7% by weight
of (Mg),(Al), (CO,y), (OH),(H,0), and 87% by weight of one or
more C,;5-C,, ethoxylated amines. Among the latter anti-
static compositions, the ones most recommended are those
containing 6% by weight of TiO,, BaSO, or of ethylenebis-
(stearamide) wax.

The present invention also relates to polymer
compositions comprising, per 100 parte by weight of
polymer components, from 0.1 to 40, preferably 0.1 to 15,
parts by weight of an antistatic agent according to the
invention. Preferably, the antistatic agent is present in
an amount of from 0.5 to 2.5 parts by weight relative to
the weight of the polymer components of the composition.



_’_’é_——and better still 60 to 10% by weight of solidification conponent..
Even nore preferably, the solid antistatic agent conprises from70 to 90%

by wei ght of a ethoxylated CJerr]- Cerr] amne or a mxture thereof and 30
to 10% by weight of the solidification conponent. The

solidification conponents recomended Yre magnesi um oxi de,
et hyl enebi s(steara deg

BasO err] with (ML errﬁd(i'&l‘ﬁ%rrwgcféfﬁ#§k%§?? E‘O%fy[ggt,l%%%[e”irg%err] and

err]
where a, binyenyighdcanaeengainned &R t, rejpiyseteofthe
hydrot al ¢i &@taa a,eaghltdbtl Eﬁéléﬁhﬁ&é‘@@{&m &é samﬁa t bE aduanhaderxt hat,
when m xed#th th é&y zié d am e, oundtl eads to a ﬁénergum
whi ch i npr &fed at® (iﬁraoﬁ a‘t’h@ ¥ PRalfoc SHBEEVE &
sur pri si nglyesistance tcswukhetg (pﬂ’lytchezﬁaalanm:aﬁe:dmom conpounds, which
are comercially avwgid P «E%88RbEL HNURS e L1ANE ,_L_}—{E A LT et he
conpany Kowa or \Ef% faé) e ggrrganyﬁ e g’:ﬁsc ? e et hoxyl at ed
Jerr] - q@?%st%ﬁﬁ%egmesﬁk?'?nﬂnéﬁﬁwrééﬁsod"rﬂjst%l drvapkienngaeci al |y
avai | abl e foD&E Rl meae&onNaayrbﬁb Péll farss Aladrdrem
Recomended _ant Llc co | t| 0 cord| t he invention corrprl se,
rel ative to° ?‘ﬁoi]?mé ar e vt (?H% é}ﬁ??{f& (,P°1d€m?ra e% aht of MyOQ
ZnO, tal c, mers, vinyl polymera and copolymers, and alloys thereof.
Among the olefin polymers and copolymers which
are useful in the compositions of the present invention,
mention may be made of polyolefins such as polyethylenes,
polypropylenes, polybutylenes and olefin copolymers such
as ethylene-propylene copolymers.

Among the styrene polymers and copolymers which
are useful in the compositions of the present invention,
mention may be made of styrene homopolymers, homopolymers

of alkylstyrene such as o-methylstyrene, high impact

shock strength (HIPS) polystyrenes and grafted styrene
polymers.

| A recommended class of styrene polymers which are
useful in the compositions of the present invention are
high impact shock strength (HIPS) polystyrenes. These
high impact shock strength polymers are generally pre-
pared by polymerization by grafting mixtures of styrene
and optionally one or more additional copolymerizable
vinyl monomers in the presence of .a rubbery polymer
trunk. Similar resins may also be prepared by mixing a
polymer of rigid matrix with a grafted rubbery trunk. The
comonomere which may be used in mixtures with styrene for
the preparation of rigid styrene copolymers,
for use as grafting monomers, comprise monomers chosen
from the ethylstyrene form, halostyrenes, vinylalkyl-
benzenes such ae vinyltoluene, vinyixylene and butyl-
styrene, acrylonitrile, methacrylonitrile, lower alkyl-
esters of methacrylic acid, and mixtures thereof. In the
high impact strength styrene resing, the rubbery polymer
trunk normally constitutes from 5 to 80%, preferably from

as well as
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ethylenebls(stearan1de) wax, TiJerr] or BaSerr], 7% by weight of -
(My)[err](Al)[err] (CCIerr])[err] (OH)[err] (H[err]O)[err] and 87% by wei ght
of one or nore ethoxylated CJerr] -Clerr]Jam nes. Arong the latter anti-
static compositions, the ones nost recomrended are those containing 6% by
weight of Tierr], BaSOerr] or of ethylenebis- (stearam de) wax.

The present invention also relates t-0 %0l yner conpositions conprising, per
100 parts by wei ght of ol ynmer conmponents, fromO0.1 to 40, preferably 0.1
to 15, park $cbpOkei gt tgﬁ setahtweight efagdet gxaésedi rglvwerheandnventi on.
Preferably,.ddix laemé %@b&ﬁ%olﬁn@f@%sérﬂ faamaaam%ueaaiéﬁm 0.5 to
2.5 parts by]d#sq relativ evvelgcp_t of the Eents of

t he COHpOSIRCf oprene, ery styrene-diene copolym rs, g?ﬁ addltlon,
t he conpositulksker acobtdihg tobbhe andewiliedinc amkiontai nsugh t 28 68OBY wei ght ,

relative to,ffepd ot gl a@agﬁ rpf J&&f%@g&%@ Byl er%' hinGm Qf 8hdM na or

of a mxture of silTca and umna gg the resistance to
caki ng of t%%eméﬁnbsst’Pénén the alloyhgoppp§ F°E§r’rﬁ6néﬁﬁs igNe’n are
useful in t@goaNtistatic conpositions according to the I nvention are ol ef

in polynmers and copgl yners tyrene al s_an paol ymers, acrylic and
nmet hacrylic pol yrrerg af® 8353‘ By%%lgf)%gflﬁé 3 KﬂeESpBﬁi’g’#\i‘r and
al | oys t her apé. useful 1nAhbﬁgchm°lU1ﬁonm qi)lb}marrat'faiﬂht:apme}lmtm.mhl ch

mention may be made of resina of emulsion and bulk
acrylonitrile/butadiene/styrene (ABS) polymer type,

me tliyl methacrylate/butadiene/acrylonitrile/styrene

(MABS) resins, resins of styrene/butadiene (HIPS) grafted

polymer type and methyl methacrylate/butadiene/styrene

{MBS) resins.

As specific examples of styrene polymers which
may be used in the present invention, mention may be made
of polystyrene and styrene copolymers such as styrene/
acrylonitrile (SAN) copolymers, styrene/methacrylic ester
copolymers, resins of styrene/acrylonitrile/maleic
anhydride (SAMA) terpolymer type, resins of sgtyrene/
maleic anhydride (SMA) copolymer type, similar polymers
comprising N-phenyl substituted and differently and simi-
larly substituted N-phenylmaleimides, and mixtures
therecf. In addition, styrene-butadiene-styrene (SBS)
copolymers and synthetic butyl rubbers (SBR) may also be
used. Moreover, similar copolymer resins in which some of
the styrene monomer component is replaced by other
styrene monomers such as a-methylstyrene, halostyrenes or
vinyltoluene may also be used. It is also possible to use
mixtures or alloye of the above styrene polymers. Lastly,
mixtures of the above styrene polymers and one or more
polyphenylene ethers, polymers of polyvinyl chloride,
polyamide and polycarbonate type and other polymers known
generally in the art for alloying with styrene poly'.ers
may also be used. These additional polymers are generally
known in the art and are described in Modern Plastic

Encyclopedia, 1986-1987, McGraw-Hill, Inc., New York,
USA.



are useful in the conpositions of the present invention, nmention may be
made of polyolef ins such as pol yethyl enes, pol ypropyl enes, pol ybutyl enes
and ol efin copolymers such as et hyl ene-propyl ene copol yners. Anong
the styrene polynmers and copol yners which are useful in the conpositions

of the present invention, nention nmay be made of styrene honopol yners,
honopol ynmers of al kyl styrene such as [grr]-nmethylstyrene, high inpact
shock strength (HI PS) polystyrenes and grafted styrene polyners.

A recomrended cl ass1dfe ShvyLéree p%'ol%{e‘i-s\/\mﬁfbﬁr @rediSgbekul N ihethe
conposi tions of the rese%i |nv ntion ar h|

act shock strength
(H PS) pol y®EFeERts 1R °%i g BPrr]fé’é'ip }Y‘ggﬁfhwﬁ'& r?er'§°5Fe
general ly prserellpased-uby:upel yn’EhezaM.ymerbg' gfca’h‘wnmgs Mmaxdteur genei:auyr ene
and optional]y t] 3 ZAY Iy rs in
t he presencéJ a ru %ﬁ%gggheépﬁhﬁ%%gl m : retgnl' r?\éll%ay g?
prepared by 9% & aF“EtRﬁ%ﬁr’é’rn-of rigid matrix vmth a grafted rubbery trunk.
The corrpnomers whi dhmy&@wpdlyﬂeﬁhxlbawesw\i&hlﬁtzyécecrmnézﬁied tele

preparation d stVf.ene yIer S s for rafting
NDNONErs, co %I‘I Se %nio'?\%? 3 qr%g g’ﬁ PFFSE{‘? jén ?%?yar‘zéene Fr% Bitls),
hal ost yr enesinvpaygticriar MZeﬁetnSU@r@mmimﬂ t Sromnéd, %% n§P%ybane and

but yl - Styrﬁé'fghé‘céﬂﬁ{ih&&léﬁe pRibegvyl eBi Ttiﬂe' %otlaqwefawlof sl ers of
met hacrylic aci¢g, and mxtures thereof. In the

act_ strength
styrene resi ﬁ%s"’t‘hea‘?“érlﬁ?elr‘yﬂ)&fyﬁﬁﬁ Teping ?'Pb‘?'rﬁ‘ﬁ%‘t’%}r%ﬁ LR s S to
80% preferabS;Niroapolymers. When the ABS resin is in powder form,

it preferably contains 10 to 70% by weight of butadiene.

When the ABS resin is in granular form, it preferably

contains 4 to 40% by weight of butadiene, and better
still 4 to 30% by weight.

The alloys particularly recommended for the com-
positions of the invention are ABS/SAN alloys containing
10 to 80 parts by weight of ABS resin and 90 to 20 parts
by weight of SAN copolymer. Preferably, the resins
recommended for the compositions of the invention are
ABS/SAN alloys containing 10 to 40 parts by weight of ABS
resin and 90 to 60 parts by Geight of SAN copopolymer
[sic].

Among the acrylic and methacrylic polymers and
copolymers which are useful in the present invention,
mention may be made of the coplymers [sic] derived from
acrylic acid, for example acrylic esters, with styrene,
vinyl chloride, methacrylic acid derivatives and acetic
acid esters, poly (alkyl methacrylates) such as
poly(methyl methacrylate) and poly(alkyl acrylates).

Among the vinyl polymers and copolymers which may
be mentioned are poly(vinyl chloride), poly(vinyl
acetate), poly(vinylbenzenes), ethylene-vinyl acetate
copolymers and polyvinyl alcohols.

The compositione according to the invention may
also contain adjuvants generally used in styrene polymer
and polyolefin compositions, such as lubricants,
pigments, dyes, UV sgtabilizers, antioxidants, £flame
retardants and stretching and/or reinforcing fillers.



-5- 5 to 50% of the total weight of the grafted polyner, and conprises *
rubbery copol yners chosen from pol ybut adi ene, pol yi soprene, rubbery
styrene-di ene copolynmers, acrylic rubber, nitrile rubber and olef in
rubbers, such as PDM and PR |In addition, other styrene polyners known in
the art may be used in the alloy conpositions of the inven- tion.

As specific exanples of grafted pol y & s which are useful in the
conpositions of the present invention, nention nay be nade of resins of
enul si on and bul k AF9ADNTES | fuPpicartenybdch ey PRBIpPedpdinnthe type,

met hyl f rednisd N idiey Dot adhen@rdgedtonihveheish Yy elentiMABRay €54 NS,
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ene/ but adi ene (H_PS raf.t ed pol r type and neth
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of styrene polyethylene clvary panafddn nwake pesbyidienenvemtiden, andnti on may
be made of ﬂ%ié/ﬂérlﬁ:?&d Wil SRR yIORRUTRLS, SHE YRSyl bABELcar -
acrylonitrile ¥ AN% copol yners, styrene/nethacrylic eSter COROF ners,
resins ofatesthp ﬁEPa@FﬁQGﬁFFHI%gqﬁﬂqﬂ§F%ﬁﬁ%&ﬁidétfﬁﬁxﬁ)a EPéBFyner
type, resinandfostyl ehehhentmtel c anhydri de (SMA) copol yner type, simlar
pol ymers conpri si ng e | LEf.erentdy.and siom.- larly
substituted N phen?%n%?e% %@éﬁ%%ﬁ%quéjihﬁ{]he%ﬁ.bﬁ gmggdflf‘i on,
st yr ene- but BRe PRORPS} tirng SHStheopsepgaptsinyention harention wayr beber s

(SBR) nmay ahs@ebefustfic MBLHOMEK  s®1phd €6, COADLYHRT chebbnate) Walgch sone of
the styrene_nonoper .copponent i.s rep aged bg ot her \ .
nesium aluminium hydroxycarbonate and calcium aluminium

hydfoxycarbonate .

The flame retardants which may be used in the
compositions of the present invention are any f£flame
retardants or mixture of flame retardants known to impart
a flame-retardant nature to compositions based on styrene
polymers or polyolefins. Among the flame retardants which
may be meptioned are flame_-reté.rdant organic compounds
such as tetrabromobisphenol, bis(tribromophenoxyethane),
polybromodiphenyl ether, polybromophenocl, poly(bromo-
phenylalkyl ethers), poly(bromobenzyl acrylate) or poly-
acrylate, polybromocyclododecane, polybromostyrene,
polybromophenylmaleimide,  bromoepoxy monomers or poly-
mers, and copolycarbonates derived from a halo-substi-
tuted diphenol and a diphenol, the halogen preferably
being chlorine or bromine.

Phosphate compounds, in particular organic
phosphates, may also be used as flame retardant.

Preferably also, the haloorganic flame retardant
is used in combination with a" éynergistié cdmpound such
ags an antimony. compou'nd, for example antimony oxide.

The compositions of the pi'esent invention may
also contain dyes and pigments such as, for example,
titanium oxide, ultramarine blue or carbon black.

When the antistatic agent used in the composi-
tions of the invention containas no magnesgium oxide, it is
necessary to add magnesium oxide to the composition
according to the invention. The aim of the magnesium

oxide in this cage is to remove the residual traces of
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styrene nononers such as [err]-methyl styrene, hal ostyrenes or vinyltol uene
may al so be used. It is also possible to use mxtures or alloys of the
above styrene polyners. Lastly, m xtures of the above styrene polyners and
one or nore pol yphenyl ene ethers, polynmers of polyvinyl chloride,

pol yam de and pol ycarbonate type and ot her pol yners known generally in
the art for alloying with styrene poly'ers may al so be used. These
addi ti onal polynmers are generally known in the art and are described in

Moder n Pl aglie andneKGOReidvodd 861059, 0NCBE AW |ouldi- aubkil Yor k.
USA. - 6- he styrene polyners
whi ch areqﬁﬂﬁ?ﬁnqrPffﬁPﬁr%%%Pﬁs??&Qﬁﬂ1oﬁta?%orﬁﬁﬂﬁP?§%e$o+9n%F§BMAth a
core- sheldasd ries tuses anThmouhyr sfef pom YOEL e 15 pardlel pypwepghed by
enul si on Of ¢ prgr t S RH} 1,00
The styrene %y%nrrééér)ls J‘Fi%u %Q QHBK%%%EW%ndPB’%qr t lé&%?r’g%g‘l% ons of the
present i nteeat |CtSWPd>rﬂé-tAI99 re@bﬁéothYpamheGul ap ABg-iakatic cagenkning from
4 to 70% bacz-s\sfahagoftobttmdlﬁ{%z{ﬁailméw dDged @y aboneh gl ahgthe resin,
and al |l oys of ABS re |ns st e/airylonltrlle ésng copol ynmers. Wen
t he ABS regFﬁ P ?Jﬁ s’ used, 1t i8 not necessary

to make a further addition thereof to the composeitions.

The examples which follow are intended to illus-
trate the invention. In the examples, except where

otherwise mentioned, all the percentages and parts are
expressed by weight.

Comparative example A and Examples 1 to 3

In Examples 1 to 3, antistatic agents according
to the invention were prepared by mixing together the
constituents indicated in Table 1 below. Table 1 also
indicates an antistatic additive (A)' marketed by the
company Ceca and comprising 75% by weight of C16-Cis
ethoxylated amines and 25% by weight of calcium stearate.

Table 1 also indicates the physical properties of
these antistatic additives. A

This Sheet Has Been Replaced
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It preferably contains 10 to 70% by wei ght of butadi ene. When the ABS resi™n
Is in granular form it preferably contains 4 to 40% by wei ght of

but adi ene, and better still 4 to 30% by wei ght. The al |l oys
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ABS/ SAN al | oys containing 10 to 80. parts by weight of ABS resin and 90 to
20 parts by weight of SAN copolyner. Preferably, the resins recomended
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40 parts by weight of ABS resin and 90 to 60 parts by wei ght of SAN
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of the coplcgmeeaition c]1 derived from acrylic acid, for exanple acrylic
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and copol YNegs,Wnch: /B¥earalfae)Bit i Oned are poly(vinyl chigride),

pol y(vi nyl acetate), poly(vinylbenzenes), ethylene-vinyl acetate

copol ynmers and, pal vinylialcohols. The conpositions according to
t he invent i%’#m&—%nt ain adjuvants generally used in styrene

pol ymer ardtipgppakef i n°Cconpositionstt  such%®as | ubri cantg,
pi gments, dyd<$fetditdahlpchdags, anti oxi dants, flane retardants and
stretchi ng edkmketzgd Nforcing fillers.

Humidity (KRarl-Fisher) % 1.45 1.15 0.8 1

Thermogravimetric analysis

(volatilicy) °C
Weight loss:

- 1% 90 125 - -
- 2% 125 200 - -
- 3% . T 200 225 - -
- 5% 230 250 - -

Form White Yellowish

flakes £flakes

Flowability Reference . 41 + NT?

1 : higher

2 : not tested

Table 1 shows that the antistatic additives,
according to the invention, of Examples 1 to 3 have
better physical properties than "A"™ the commercial
antigtatic agent. In particular, they have a markedly
higher melting peak, a lesser residual humidity and, €£or
the antistatic additives of Examples 1 and 2, much better
flowability.

Comparative Examples B and C and Examples 4 and §

Stock mixtures are prepared by mixing together
the ingredients indicated in Table 2 in a Henschel mixer
having a rotor rotating at a speed of 730 rpm. The mixing
time wag 3 minutes and the ingredients were loaded in the
following order: half of the grafted ABB resin wae intro-



-7- Among the lubricants which may be used in the conpositions of
.the present invention, nention nmay be nade, for exanple, of magnesi um

stearate, zinc stearate, polyethyl ene wax, paraffin wax, ethylene oxide and
propyl ene oxi de wax, butyl stearate, glyceryl nonostear- ate, barium

stearate, sodium stearate, stearyl alcohol and octyl behenate.
Anong the inorganic fillers which naylBe-used in the conpositions of the

resent invention,, nentio be made, of talc, K barium sul phate, cal cium
Ear bonat e, SWEES nELFRHY al{]ﬂﬁrﬁl‘iﬁﬁeh%ﬁ okBEEPAURELOR o di ik a PEARFY al % ni um
hydr oxycar kdaindum oxide, Thktfamarinet bldensd ,Wimdigearie agedej n t he
conpositio f t g§ﬂ]{ i | ar fl r nts m xture
of WPI ane rerl'?‘ae?ldan{%%nom o | n%g%ggmf I g’rf%-arx'et aar%g(nt e#]ai:é%i_‘?% togl!;e
conposi t i ofeIHRdeH L theeasafbrGnBs xasipi hieegrasted dRE raein| ane
retardant s whda a2y PesiBNhapRECed By fddRonladiyd dehe@adani 6ceppBROUNdS
such as tett.abro bie%%t,]e&gl € s( rlit_)rorrgﬁhegoi et hane), pol ébr,om_)dl phenyl
ether, pol %'rg"g% [ SA 33 ?br AEIRIn &R 4P if’wé*f‘ﬁef’?ﬁ“, SBFyPBF onobenzy !
acryl ate) 37 if \by aweight cof spyrebeonb%cbydwdighbepf putwdienestyrene,
pol ybromphﬁyg%fi@gp&tbg@r@&ﬁ’c?gh rs or poly- nmers, and

e 0-S

copol ycar bonat es rived froma ha ubsti- tuted di phenol and a di phenol,

the hal ogen pref er abr§ PRFRRFRHHES ivhiln theydngredients werphgimes e
conpounds, todgethert iaulcrderorginobtafhothatistockayivtePedeidsetheas fl ame
ret ardant. mixer wanggt,gfabl y al so, the hal oorganic flane retardant
The compositions of the various stock mixtures
obtained as indicated above are collated in Table 2.
The appearance of the stock mixtures obtained, as
well as the oven caking temperature for the wvarious
antistatic agents, are indicated in Table 3.

The oven caking test is performed in the follow-
ing manner: ) '

A 3 cm layer of antistatic agent is placed in a
crystallizing dish 11 cm in diameter. A moulded disc
10 cm in diameter made of ABS is then placed on this
layer and a 700 g metal weight is placed on top of this
disc. The assembly is then placed in a ventilated oven at
a determined temperature for 4 hours. After cooling for
15 minutes, an observation is made as to whether f£lakes
or grains of powder have adhered to the ABS disc and
whether there are agglomerates of flakes. . Tests were
carried out at four different oven temperaturesé 35, 40,
45 and 50°C. The temperature selected is that for which
no agglomerates of flakes were observed.

This oven caking test is an indication of the
tendency of the antistatic agent to form agglomerates on
storage of a palette of sacks containing the antistatic
agent during hot periods in summer. Consequently, the
higher the caking temperature of the antistatic acant,
the lower the risk of formation of agglomerates during
the manufacture of the stock mixtures.



I's used in conbination with a synergistic conpound such as an antinony
- conpound, for exanple antinony oxide. The conpositions of the
present invention nay also contain dyes and pignments such as, for exanple,
titani um oxide, ultramarine blue or carbon bl ack. When t he
antistatic agent used in the conmposi- tions of the invention contains no
magnesi um oxi de, it is necessary tolddd magnesi um oxide to the conposition
according to the invention. The aimof the nagnesium oxide in this case is
to renove the residual traces of - 8-
acid and thus to avoid corrosi on oXfABREB Zoul ds during noul ding of the
conpositions. It is recommended in this case to use an anmount of fromO0.1
to 0.15 part sE9rigei ghtareftedngifdS ufilsxamaeinger Aei@epict agent pdYner
conponents of ®Re conp*§ixdsdm. Cbvi oudtwe Shhen an antistatic &gent
according to the inventi@&® whi dkglal r eadyglcont ai ns nmag- nesi um oxi de or
hydrotalcite is used, it is not necessary to makg a furfher addition

. . . X .
t hereof to the conpositions. The exanpl ) )Whl ch(kf)ol | ow are intended
toillus- trate the invention. In the exanples, e§<cept Wher e ot herwi se
menti oned, @wbadabevepRr centanges a03d partisiare exprsased by weighba
Comparative C 422 208 1.18 71.771 - 3.121
Example 4 422 209 1.18 - 24.264 -
Example 5 422 209 1.18 - 71.771 -
TABLE 3
Comparative Ex. B Comparative Bx. C Ex. 3 Ex. 4
Appearance Agglomerates Agglomerates No No
of the stock 20 to 50 mm 20 to 50 mm agglomer- agglomer-
mixture in diameter in diameter ates ates
Antistatic agent Ex. 1

75% by weight C,¢-
C,;g ethoxylated
amines

25% by weight cal-
cium stearate

Oven caking
temperature
°c 40 50

Comparative Example D and Examples 5 to 7

Compositions according to the invention and a
comparative composition were manufactured by mixing
together the ingredients as indicated in Table 4. The
physical properties of these compositions have alsoc been
indicated in Table 5.

Table 5 shows that the compositions according to
the invention have properties which are similar to, if
not better than, the compositions of the prior art con-
taining a commercial solid antistatic additive.



Conparative exanple A and Exanples 1 to 3 In Exanples 1 to 3,
antistatic agents according to the invention were prepared by m xing
together the constituents indicated in Table 1 below. Table 1 also

i ndicates an antistatic additive (A) nmarketed by the conpany Ceca and
conprising 75% by wei ght of ethoxyl- ated (Jerr]- (err] amnes and 25% by

wei ght of cal cium stearate. - 12lable 1 also indicates the physical
properties of these antistatic additives.

- 9- TABLE 1 Exanpl e No. ' A

1 2 3 Conposition - (e rr] ethoxyl at ed amnes 75

87 70 82 - Cal ci um st ear at e'lr"lm'g % 25 - - -
MyO Composgsition {(parts byzweight) .

Et hyl enebi s(st earani de) wax - - 18  Physical Properties
Mel ting pegk  [@PF]C SAN = TRBermal gghtistatiy agenyg ( (M9 orCeRbIm

scanni ng Neo- resin! resin® 1lubricant black

A Ex. 1 Ex. 2 EBx. 3

Comp .D 30 70 1.3 0.8 - - - 0.1 1

Ex. 5 30 70 1.3 - 0.8 - - - 1

Ex. 6 30 70 1.3 - - 0.8 - - 1

Ex. 7 30 70 1.3 - - - 0.8 - 1
TABLE 5

Physical properties

Comparative Example 5 Example 6 Example 7

Ex. D
Melt index
(220°C/10 kg) g/10 minutes 26.1 24 21.5 24
Capillary rheometer -
{230°C/1000 s 1) pa s 227 227 235 228
Izod impact strength
kI/m® (1A - 23°C) 13 12.2 12.1 13.2
VICAT B120 °C softening 101 102 102.5 101.5
temperature
Brilliance:
at 20° 54.5 55.5 54 54
at 60° ' 89 90 91 89.5
Film 204 200 215 216

COMPARATIVE EXAMPLE AND EXAMPLES 8 AND 9

The compositions of Table 6 below were prepared, as in
Examples 5 to 7. The physical properties of the compositions
were determined as in the above examples. A "dust-repellent"

test was also carried out. The results are given in Table 7
below.



cal orinetry)

Hum dity (Karl-Fisher) % 1.45 1.15 0.8 1 .
- Thernogravinetric analysis (volatility) [err]C  Weight |oss: -
1% 90 125 - - 2% 125
200 - - 3% 200 225 - - 5%
230 250 - Form VWhite Yellow sh
fl akes fl akes Fl owabi ity - 13 - Ref erence +err] +
NT[ err] 1 : higher 2 . not tested Table 1

shows that the antistatic additives,

according to the invention, of
Exanples 1 to 3 have better physimalnmsoperties than "A" the commerci al
antistatic agent. In p Colﬂi 5 rb:%\/% a L 'y higher nelting peak,
a |l esser residual hum additives of Exanples 1
and 2, much better flowabl i ty Conpar ative Exanples B and C and Exanpl es
4 and 5 ?ﬁ tur prep by, m_xi to er the
I ngredi ents | nd| cated,i ng% ]'e"%emﬁ ang’éﬁe%afayic aren at Q_%r{}
o. resint res:l.n uhr:l.ca.n black
Ethoxy- MgO Hydro-
lated talcite
amines DHT 4A
Comp .E 26 74 2 . - - - 1
Ex 8 26 74 2 0.73  0.07 - 1
Ex 9 26 74 2 0.73 - 0.07 1
TABLE 7
COMPARATIVE EXAMPLE 8 EXAMPLE 9
EXAMPLE
E
Hot melt index 22,5 24.8 25.8
(220°C/10kg) g/10min
Capillary rheometer 241 236 234
(230°C/1000s8™1) Pa.s
Izod impact strength 11.8 13.2 14.2
(1a-23°C) hJ/m?
VICAT B softening 103.5 103 102.5
temperature
(120°c) °c
Brilliance
at 20° 77.5 78 77
at 60° 94 94 93.5
Film 138 104 102
Dust-repellent test - + ++
- Poorxr
+ Moderate
++ Good
The dust-repellent test is performed Dby
spraying iron powder of given particle size for one

minute onto plates obtained by injection-moulding of the



having a rotor rotating at a speed of 730 rpm The mxing time was 3
m nutes and the ingredients were |oaded in the follow ng order: half of
the grafted ABS resin was intro- - 10 -
duced first, followed by introduction, in order, of titanium oxide,
ultramarine blue 51, antistatic agent, then optionally magnesi um oxi de and,
| astly, the remainder of the graftedi4BS resin. The grafted ABS resin used
was a resin marketed by the conpany CGeneral Electric Plastics ABS SA G350,
havi ng t hecdmpdmit tsneonIhe Amoant33£ Siardy peeddd wHicH wabexesb8% by wei ght
of but adi % hy i f {2 WEril The t erature
while t hee‘lﬂﬁ%léifﬁ %erﬁ ?’ svve\ar%é:q’r%h%g&dt géé{lﬁgrﬁ(rn 'F(;!%%elrmfeor &qea?ﬁot € ‘st ock
m xtures i%¥hehebgtker wae 60Fher] Qust-repellent coapfoe i off ofthehe vari ous
stock m xt&bMSo@PERGREd as indicated above are collated in Table 2.
The appearance of the stock m xtures obtained, as well as the oven caking
tenperature for the various antistatic agents, are indicated in Table 3.
The oven caki nglteBesis PERES 08320¢ I(CENERALO|ELECTRICQPLASWECS ABS A 3
cm | ayer of antistaipc)agtyrehs HAGHK thitatidie/ S0/ ddybuti i vl cm i
12.5%. : :

di aneter. A noul de
2. Resin SAN-S 2856 - acrylonitrile 28%/styrene 72%.
3. Ethylene bis-stearamide wax.

4. TAG 63E (GENERAL ELECTRIC PLASTICS ABS S.A)
5. SAN S 3457 (GENERAL ELECTRIC PLASTICS ABS S.A.)



10 cmin dianeter made of ABS is then placed on this
nmetal weight is placed on top of this disc.
a vent i | af%ieiShee; das Been Replackdt er mi ned te

| ayer and a 700 g -
The assenbly is then placed in
nperature for 4 hours. After cooling

for 15 m vation is made as to whether flakes or grains of
powder hav e ABS disc and whether there are agglonmerates of

flakes. Tests were carried out at four different oven t enperat ures: 35,
40, 45 and 50[err]C The tenperatur&keﬁ)‘@ct ed is that for which no
aggl onerates of flakes, were obseryv Thi s oven caking test is an

i ndi cation bf the ?%%ﬁ‘érﬁ%/“o?t“l"rfé’m&f'c RO SPHPREAGIPBrer at es on
st orage of ahaﬁhetéeiﬁédsimkshaanial comprides ant i st at | c agent during hot

hods i g t Ki fth
el iati e sommer PRISEGIGY dost ety ¥ €816 @p%r%tt”re of the

I on o onerates during
t he nanufacFGiélofrPne49t69k9ﬁﬁxtbweyelght of a Cy5 to' zo ethoxyl-
TABLE 2 ated amine or a mixture of C,5 to C,;, ethoxylated amines;

and

{b) 60 to 1%, preferably 60 to 5% and better
still 60 to 10%, by weight, relative to the total weight
of (a) and (b), of a solidification agent chosen from the

group -consisting of magnesium oxide, zinc oxide, titanium

dioxide, barium sulphate, tale, ethylenebis(stearamide)

wax, synthetic hydrotalcites of formula (Mg),(al),(co,),-
(OH),(H;0),, in which 2 =a =6, 1 =Db =3, 1=x=35,
8 =y =14 and 0 = z = 3, and mixtures thereof.

2. Solid antistatic agent according to Claim 1,
characterized in that it comprises 70 to 90% by weight of

the component (a) and 30 to 10% by weight of the com-
ponent (b).

3. Solid antistatic agent according to Claim 1 or 2,

characterized in that the component (b) is chosen from
magnesium oxide, ethylenebis(stearamide) wax and mixtures
of one or more compounds chosen from ethylenebis(stear-
amide), TiO, and BaSO, with (Mg),(Al), (CO,),(OH) (H,0),

4, Antistatic agent according to Claim 1 or 2,
characterized in that it comprises 6% by weight of
ethylenebis(stearamide) " wax, TiO,, BaSO; or mixtures
thereof, 7% by weight of (Mg),(Al),(CO3),(OH), (H,0)

87% by weight of C,;4-C,, ethoxylated amines.
5.

z and

Antisgtatic agent according to any one of Claims
1 to 4, characterized in that the component (a) is a C,

C;s ethoxylated amine or a mixture of C,;4,-C,, ethoxylated
amines. _

6. Polymer composition, characterized in that it
comprises, per 100 parts by weight of polymer compon.nts,
from 0.1 to 40, preferably 0.1 to 15, parts by weight of
an antigtatic agent according to any one of Claims 1 to
5.

7. Composition according to Claim 6, characterized

| \l\lll M0



Exanpl e grafted Tigerr] Utramarine Antistatic agent MO No.

ABS resin

bl ue S1

(kg) (kg) (ko)
(kg) A Ex 1
(kg) (kg) Conparative B 422 209 1.18 24.964 - 3.121
Conparative C 422 209 1.18 71.771 - 3ii21-Exanpl-e 4
422 209 1.18 - 24. 264 - Exanple 5 #ﬂﬁ"
i1 0. S i
Conparativ Ex. B Conparative Ex. C Ex. 3 Ex. 4 Appearance u s @«
Aggl oner at es Aggl oner at es No No of the stock 20 to 50 mm
20 to 50 mm - aggl oner- aggl oner - mikbure I n di aneter I n di aneter
at es at es Antistati c agept .1 75% by
wei ght (] er FP- that it °°mpr&f8?rf"%t ﬁBxgl‘gtBﬁrts%y weight af pati-
25% by wei getatik- agent. ciumstearate Oven caking tenperature
[7er rjc 8. 40 compositiond aced MR b VELEXATR &P ANd.fXagERLES S 1O

terized in that the polymer component is chosen from the
group formed by olefin polymers and copolymers and alloys
thereof, styrene polymers and alloys thereof, acrylic and
methacrylic polymers and copolymers and alloys thereof
and vinyl polymers and copolymers and alloys thereof.

9. Composition according to Claim 8, characterized
in that the styrene polymers are chosen from poly-
styrenes, polyalkylstyrenes, high impact strength poly-
styrenes, emulsion and bulk acrylonitrile/butadiene/
styrene (ABS) resins, styrene/acrylonitrile resins,

styrene/butadiene/styrene resins and synthetic butyl
rubbers, and alloys thereof. '

10. Composition according to Claim 9, characterized

in that the polymer composition comprises an ABS resin

containing from 4 to 70% by weight of butadiene relative
to the total weight of the ABS resin.



Conpositions according to the invention and a conparative conposition were
manuf actured by m xing together the ingredients as indicated in Table 4.
The physical properties of these conpositions have also been indicated in
Tabl e 5. Table 5 shows that the compositions according to the

I nvention have properties which are simlar to, if not better than, the
conpositions of the prior art con- taining a comercial solid antistatic
addi tive. - 17 - - 12 -

TABLE 4 ABSTRACT

NOVEL A’NTISTIC AGENT FOR A POLYMER COMPOSITION, USE OF TEHIS
AGENT IN POLYMER COMPOSITIONS AND COMPOSITIONS OBTAINED

A solid antistatic agent comprising :

(a) 40 to 99% by weight of a C,;-C,, ethoxylated amines or
a mixture of C,;-C,, ethoxylated amines; and

(b) 35 to 1% by weight, relative to the total weight of the
components (a) and (b) of a solidification component chosen from
Magnesium oxide (MgO), Zinc Oxide (Zn0O), titanium dioxide, talc,
Ethylenebis (Stearamide) wax, barlum sulphate (BaS04), synthetic
hydrotalcites and mixtures.

Application and fabrication of compositions of ABS
antistatic resins.

This Sheet Has Been Replaced

LU




Conposition (parts by weight) Ex. ABS SAN I nternal

‘Antistatic agent MyO Carbon No. resin[err] resin[err] lubricant
bl ack A Ex. 1 Ex. 2 Ex. 3 @@QQW,;SO
70 1.3 0.8 - - - 0.1 1 Ex. 5 30 70

1.3 - 0.8 - - - 1 Ex. 6 30 70 1.3

- - 0.8 - - 1 Ex.-717 -30 70 1.3 - -
- 0.8 - 1 TABLE 5

Physi cal properties Conpar ati ve Exanple 5
Exanpl e 6 Exanple 7 ABSTRACT Ex. D Melt index
(220C/ 10 kg) g/ 10 m nutes 26. 1 24 21.5 24 Capillary
rheoneter (230[err]C/ 1000 s[err]) Pa s 227 227 235
228 | zod NOWHHe tANELEN R RGENTEQR |A W%GOMPOSITIONdSJSE OF THI® 2
12.1 1 REENT/ ITh PEEMER RO QY f§0 COMPOSIMIONS OBTAINED

102.5 101.5 tenperature Brilliance: at 20[err]

54.5

SSZE solid gﬁtistatic égént comprising :

(a) 40 to 99% by weight of a C,,-C,, ethoxylated amines or
a mixture of C,;-C,, ethoxylated amines; and

(b) 60 to 1% by weight, relative to the total weight of
the components (a) and (b) of a solidification component chosen
from Magnesium oxide (MgO), Zinc Oxide (ZnO), titanium dioxide,
talc, Ethylenebis (Stearamide) wax, barium sulphate (BaSO4),
synthetic hydrotalcites and mixtures.

Application and fabrication of compositions of ABS
antistatic resins.
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at 60[err]
204

AND EXAMPLES
prepared, a
conpositions
"dust - r epel
Table 7 ‘bel oW
TABLE 6

90 . 91, 89. 59244 TP | m

216 i .. COVPARATIVE . EXANVPLE "
he conp05|t|ons df Table 6 belowmwere

'0 7. The physicdl properties. ohsthe ::;;.
~£;getgyn1n dias in.the. above exanples 'Aw_, %

P -
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Novel antistatic agent for a polymer composition, use of
this agent in polymer compositions and compositions
obtained.

The pregsent invention relates generally to

antistatic agents for polymer compositions.
It is known, in order to prevent dust from being
deposited on articles moulded from polymer compositions,

such as moulded articles made of acrylonitrile-butadiene-

styrene (ABS) resin, to incorporate an antistatic or

antidust agent into these compositions.

In moulding compositions, in particular onmnes

based on ABS resin, ethoxylated Cj3- C,. amines have

usually been used as antistatic agents. These ethoxylated
amines are in liquid form.

In industrial production, the liquids are dif-

ficult to handle. The liquid antistatic agent is gener-
ally injected during extrusion of the polymer composition
close to the die, which gives rise to the risk of fire.

Moreover, when the technique of stock mixtures is
that is to say the technique consisting in prepar-
ing a premix of the adjuvants with some of the resinous
components of the polymer composition,

used,

the premix has a
tendency to form agglomerates which stick to the walls of

the supply and metering system during the formation of
the final composition on a twin-screw extruder.

Furthermore, the 1liquid antistatic agent is

packaged in drums and it is not possible to extract all

of the contents of the drum, which leads to a loes of

starting material and an increase in the manufacturing
costs.

Lastly, when such a liquid antistatic agent is

used, dispersed in an article made of moulded plastic,

for example one based on ABS resin, the additive has a

tendency to migrate towards the surface of the moulded

article and to form a whitish film there, which reduces

the sheen and the aeasthetic appearance of this moulded
article. ’



. REPLACEMENT SHEET
Corrp05| tion (parts by weight) Ex. ABS SAN

DHT

Antistatic agent - Carbon No. resin[ferr] resjnferr] Lubricart][ierr]
bl ack Et hoxy- MO 2 25581999 i

| at ed talcite : ani_nes ;

4A Conp.E 26 74 2 - - . - Ex 8 26
74 2 0.73 0. 07 e = 26- 4

?ZOZ/gARATI- VE EXA(I\)/PEE §nE>?i‘i\7F9LrE o overcome the dra‘”bac’-‘r“ABL 7“%1?/PLE
ipohgs bepn genvisaged. o 220§ esel BA10kg)

Hot nelt i ndartistatic agents,

((3/2:]3-8[11 n ]ggg%gg'éﬁa'thﬁogﬁéfts. Solid antlt?sA:Ja.t:J.ch 88énts whicaxgihgve-
err sjerr a.. S en

14.2 (1A 23[?FP}‘C?“HS%’W&WT“\?T%%SOPT enlmgfmammes which aye &n

102.5 tenper phsty £form. Another solid antistatic agent, which is

'commercially available from the company CECA, consists of

75 parts by weight of ethoxylated C;4- Cjgamines and 25

parts by weight of calciﬁm stearate.

However, these known so0lid antistatic agents
still have the drawback of forming agglomerates when they
are used in the stock mixture technique, in particular
with ABS resins loaded with pigﬁlgnts and dyes such as
TiO,. The formation of these brittle agglomerates greatly
disrupts the supply and metering of the stock mixture

during the formulation of the £final composition on a
twin-screw extruder.

The object of the present invention is thus to
provide a novel solid antistatic agent which overcomes
the drawbacks mentioned above for liquid/solid antistatic

agents and which avoids the formation
agglomerates,

of brittle
in particular when it is used in the
technique of stock mixtures.

According to the invention, the above aims are

achieved by preparing an antigtatic agent which com-

(a) 40 to 99% by weight of a ethoxylated C;5-Cyq
amine, preferably ethoxylated Cj4-C;g amine or a mixture of

ethoxylated Cy5-Cyp amine, preferabiy ethoxylated C,6-Cig amines;and

1b) 60 to I% By weight, relative to the total
weight of the components (a) and (b), of a solidification

component chosen from magnesium oxide (MgO), zinc oxide

(Zn0), titanium dioxide (TiO,), barium sulphate (BaSO,),

talc, ethylenebis(stearamide) wax, s8synthetic hydro-

talcites of formula (Mg),(al),,(CO;),(0H),(H,0),, in which
2 = a s 6, 1 =b = 3, 1 =x =25, 8 =y =< 14

= and
0

1A

z =< 3, and mixtures thereof.

Preferably, the antistatic agent according to the

invention comprises 40 to 95%, and better still 40 to

90%, by weight of ethoxylated C_~ C

5%,
5 20 amines and 60 to

2

13.2
103



(1200C) [err] C Brilliance at 20[err] REPLACEMENT BHEST 78
77 - . at 60 94 94 935 m
138 104 102 Dust-repel |l ent test ' +
++ - Poor + Moderate ++ CGood - The t est
s per f or med by spraying iron powdes eof give r one
m nute onto plates obtained by injection-noul di ng
- 14 - conpowl thewser Téed bhoéht tof 1Pkonbyowddgh e pl ates

i s determ neghpihsi@ldy. The lower the ampunt, the better is the
dust-repell ent nature of the conposition.
Even more preferably, the solid antistatic agent

comprises from 70 to 90% by weight of a ethoxylated Cjs-
Cyo amine or a mixture thereof and 30 to 10% by weight
of the solidification component.

The solidification components recommended are
magnesium oxide, ethylenebis (stearamide)
hydrotalcites and mixtures of TiO0, and BasSO,

(Mg) , (A1), (CO,) (OH)Y(H2°)Z where a, b, x,
deflned as above.

wax,
with
y and z are
' The use of hydrotalc;te as a solidification
component also has the advantage that, when mixed with
the ethoxylated amine, this compound leads to a synergum
which improves the antistatic properties of the f£inal
compositions surprisingly.

Synthetic hydrotalcites are known compounds,
which are commercially available, for example under the

name DHT4A from the company Kowa or LS55R2 from the
company Reheis.

The ethoxylated Clg c20ﬁ amines are well-known

compounds which are commercially available from wvarious
companies, such as Akzo, ICI and Ceca-Atochem.

Recommended antistatic compositions according to
the invention comprise, relative to the total weight of
the antistatic agent, 6% by weight of MgO, 2Zn0O, talec,
€thylenebis (stearamide) wax, TiO, or BaSO,, 7% by weight
of (Mg), (A1), (CO,), (OH), (H,0), and 87% by weight of one or
more ethoxylated Ci15 _Cypaminea. Among the latter anti-
static compositions, the ones most recommended are thoée
containing 6% by weight of TiO,, BaSO, or of ethylenebis-
" (stearamide) wax.

The present invention also relates to polymer
compositions comprising, per 100 parts by weight of
polymer components, fcom 0.1 to 40, preferably 0.1 to 15,
parts by weight of an antistatic agent according to the
invention. Preferably, the antistatic agent is present in
an amount of from 0.5 to 2.5 parts by welght relative to
the weight of the polymer componente of the composition.



1. Resin ABS G350 ( GENERAL ELECTRI C PLASTI CS ABS S.A ) styrene

37. 6% but adi ene 50% acrylonitrile 12. 5% 2. Resin SAN-S 2856 -
acrylonitrile 28% styrene 72% 3. Ethyl ene bis-stearam de wax. 4,
TAG 63E (GENERAL ELECTRI C PLASTICS ABS S. A 5. SAN S 3457 ( GENERAL
ELECTRI C PLASTICS ABS S. A.) - 15

- ) - €LAIMS 1; Solid antistatic
agent for-a polyner conposition consisting of: (a) 40 to 99%

by wei ght afidanasd htkybatted Gfekd | coorGhion | ofinithe orowlds xdurtngf

et hoxyl at eghfIfidd 4£ GlETEdmPTR € ons. It is recokléndedOif Ot of a
solidification agent selected fromthe ﬁroup consistin f
a

g or. .
magnesi umSHE ¢S use prcamgupfeof fropGiitho KeildePartBabrutitightate, talc,
et hyl enebi et (usd e simind @hxivdex pesy DODepact ol Gcllyeidre sompohlea tbobrul a
(My)[err]( [ re])l err [err] 't i N which 2<a<6,
1<b<3, 1<xé!|§% g’rg%%g gggg&z%élé‘%&% xt‘Jl}geelgs %ﬁe%tgﬁééaantd' ¢ agen (c)
from 0 toaceordiygwspglthe dmvesitiiqm whighinakready cenkpiner magher eof
each basedngpithCofOddidiehyiictall Bfeel 2k, ubbd, a0 {£)not nécessary  Solid
antistatic agenf‘ acc%rdl Hg to aim1, char cterlt ed in that Lt conprises
70 to 90% B WBFGhE SHTERETC fdee (Berert 58 LB ARAGRE of the

conmponent (b). The examples which follow are intended to illus-
trate the invention. In the examples, except where

otherwise mentioned, all the percentages and parts are
expressed by weight.

Comparative example A and Examples 1 to 3

In Examples 1 to 3, antistatic agenté according
to the invention were prepared by mixing together the
constituents indicated in Table 1 below. Table 1 also
indicates an antistatic additive (&) marketed by the
company Ceca and comprising 75% by weight of eth_pxyl-
ated C,, - C18 amingés and 25% by weight of calcium stearate.

16
Table 1 alsco indicates the physical properties of

these antistatic additives.
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3. Solid antistatic agent according to Caim 1 or 2,
characterized in that the conponent (b) is selected fromthe group

consi sting of : magnesi um oxide and ethylenebis

(stearamn de) wax and m'xtures theredf.- 4. Antistatic agent
according to Caim1l or 2, char act er i gigdmsg n . that i t conprises 6% by wei ght
~of et hyl engbi s(stear%ni\? % Ti 02, BaS( err] m xtures thereof, 7% by
wei ght ~ of fwg) [err] (24Y 'F]‘(Stii[‘ér?qef'FeF cﬂib‘[Y@?rr]ceF{%Wm Cersisting 87%
by wei ght off: et hoxylated C[err]-Clerr] am nes. Antistatic

t di to apy, on f ' 1l 10 n that .the
ggﬁgongﬁfozal) nigs g ep%)oxyisoa&edgflg?ﬁ]e-‘gf%r ]arhr% g {e:fzﬁi E?JI’ o gfnine
et hoxyl at eer @[ eiytpr€odr efhoayiated. Cis 6. C;o amines; Pol ymer conpositi on,
characterized in thﬁ; '60 Ctgmi)f 'oslf)% s@lq'&ﬁjcggwrﬁgﬁérg: f@?’ectﬁ %ﬁn tﬁ)e

pol ymer conponents, fr pretera parts” by
wei ght of #iPuRNEansi s ing ‘hfgent accordl ng to any one of Claiml to 5. 7.

Conposi tion accordi Nngagn@s{dmi Bkfde,ChaimCt @kideed titanium oxide. barium
sulfate, talc, ethylenebis (stearamide) wax, synthetic hydrotalcites of
the formula (Mg),(A1),(C03),(0H),(H,0),, in which 2<a<6, 1<b<3, 1<x<5,
8<y<14 and 0<z<3, and mixtures thereof, and

(c) from 0 to 6% by weight of silica, alumina or a
mixture thereof, each based on the combined weight of (a), (b) and (c).

2. Solid antistatic agent according to Claim 1, characterized
in that it comprises 70 to 90% by weight of the component (a) and 30 to
10% by weight of the component (b).

3. Solid antistatic agent according to Claim 1 or 2,
characterized in that the component (b) is selected from the group
consisting of : -

magnesium oxide and ethylenebis (stearamide) wax and"
mixtures thereof.

4, Antistatic agent according to Claim 1 or 2, characterized
in that it comprises 6% by weight of ethylenebis(stearamide) wax. Ti0,,
BaS0, or mixtures thereof, 7% by weight of (Mg),(A1),(C0;),(0OH),(H,0), and
87% by weight of ethoxylated C;;-C,, amines.

5. Antistatic agent according to any one of Claims 1 to 4,
characterized in that the component (a) is a ethoxylated C;4-C;3 amine or
a mixture of ethoxylated Cy-C,g amines.

6. Polymer composition, characterized in that it comprises,
per 100 parts by weight of polymer components, from 0.1 to 40,
preferably 0.1 to 15, parts by weight of an aﬁtistatic agent according
to any one of Claim 1 to 5.

7. Composit'iqn according to Claim 6, characterized
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- 16 - inthat it conprises 0.5 to 2.5 parts by weight of anti- static
agent. 8. Conposition according to Claim6 or 7, charac- terized in
that the polyner conponent is chosen fromthe group fornmed by olefin

pol ymers and copol ymers and al | oys thereof, styrene polymers and alloys

t hereof, acrylic and nethacrylic pol yngss. and copol yners and al | oys thereof
and V|nyI pol ymers and copol ymers and al | oys thereof. ~9: .Conposi tion
according to Claim8, characterized in that the: stype' polyners are chosen
from poly- styrenes, polyalkylstyreaesTRAUTOh i nmpact: ,_en th poly-
styrenes, enul sion and bul k acr ylonitrile/butadiene/ styrene (ABS) resins,
styrene/acrylonitrile resins, styrene/butadi ene/styrene resins and
synthetic bNOYELr ANPESBIC AGENZI FQR/A tPIO&IYHER . cmosrncmmmﬂ toFomHascor di ng
to daim9, chacgetegi ' I (ﬁﬁ;gyg rises an ABS
resin contai n?ﬁgﬁﬁrglgnﬁ(ﬂ'td{gEgo @""%@ﬁé’ﬁ? g g?\’(&a“r‘gba veEPo t he total
wei ght of the ABS resin.

A §011d antistatic agent comprising:

(a) 40 to 99% by weight of a ethoxylated C,;-C,; amines or a mixture
of ethoxylated C;5-C;, amines; and

{b) 35 to 1% by weight, relative to the total weight of the
components (a) and (b) of a solidification component chosen from
Magnesium oxide (Mgo), Zinc Oxide (Zn0), titanium dioxide, talc,
Ethylenebis (stearamide) wax, barium sulphate (BaS04), snythetic
hydrotalcites and mixtures.

Application and fabrication of compositions of ABS antistatic resins.
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