Fl ame- retardant filler for plastics The present
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Thee ssentafalninexs ke niiot her s to deromide tilemefretmrdancy of

crystals, .rel ease of water .in the form of water
PLaghiSsr S TURTeR e USRI he AR i r AR ALYBeT
sys&effdf t ahBreXhaftehQr Mhhgn of odg MOrBeeh | erfioal.i d MEBal
| ayer_("carboni zation"), |eadi ng to a certain degree

hydgpxaeigsani esPeciably i 2avnoRisn HFEHLAY pelgheras for
i fo X -edu V. co e
e o B0 Rt FSieRlen Tl T HRORE K used. as
minehelndrid ldde encrluss edomséxt aytheometlsl swydaceideés are
the hurning polynmer acts as,a kind f "protectjve
useghr @ fo‘_?‘Pt unﬂ%ﬂ”yril%ﬁl%l yY‘l‘@'lt% ay%ffes, P T Fay and
somitaYRY {APIGHYieRAGR Opioh eRMUS iFaBndWRAMely hAE:-

use of a conbination of these nmetal hydrox o
tives, including organic, for example halogen-containing

additives.

The flameproofing action 1s based essentially on
endothermic decomposition of the crystals, release of
water in the form of water wvapour, a dilution effect of
the polymer matrix and to a certain extent formation of a
more or less solid ash layer ("carbonization"), leading
to a certain degree of mechanical stabilization of the
burning polymer. This can for example reduce or even com-
pletely prevent the production of burning drips. Fur-
thermore, the encrusted ash layer on the surface of the
burning polymer acts as a kind of "protective barrier"
for the underlying polymer layexs, which may prevent

rapid propagation of combustion.

Moreover, the use of a combination of these metal hydrox-
ides with clay minerals, especially organically intexr-

calated sheet silicates, for this purpose is known for
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Another possible disadvantage is incompatibility between
the minerals and the plastics. There is, =£or example,
incompatibility in the case of magnesium hydroxide and
polyesters. This may manifest itself for example in an
excessive increase in torque as an indication of chemical
reaction (viscosity increase) in a Haake laboratory
kneader when wusing approx. 30-50 wt.-2 magnesium

hydroxide in PBT.

Furthermore, flameproofing systems comprising combina-
tions of metal hydroxides or halogenated £lameproofing
agents with organically intercalated clay minerals (sheet
gilicatesg), based for example on bentonite <or hectorite
(so-called M"nanoclays"), have the unfavourakle property
that they discolour excessively when heated. This can be
attributed essentially to the c¢lay material, which is
based on natural materials containing varying amounts and

types of impurities. A further reason for the occurrence
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much higher than for metal hydroxides such as ATH.

The present invention has therefore the object prowiding
a flame-retardant filler which is inexpensive, can be
manufactured synthetically, only decomposes at higher
temperatures than is the case with aluminium hydroxide,
displays less discoloration at elevated temperatures than
combinations of metal hydroxide or halogenated £lame-
proofing agents with organically intercalated sheet sili-
cates and displays more favourable ash formation than the
known materials, whereby the overall the flameproofing

properties can even be improved.

This object is solved with a flame-retardant filler that
can be manufactured from aluminium hydroxide in form of a

bayerite/gibbsite mixture by hydrothermal treatment at a
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ties, but can be manufactured inexpensively usimg simple
means. In particular, the exceptional temperatuxe stabi-
lity, low tendency to discoloration and the very favour-
able formation of an ash layer or the consistency of the
ash layer that forms, respectively, are entirely unex-
pected. In particular these very good flame- retardant
properties are surprising and unexpected because the
filler variants produced are boehmite crystals (AlOOH).
In contrast to aluminium hydroxide (Al1(OH);), the energy
required for the endothermic decomposition is much less

for boehmites than for Al(OH);, so that ordinarily there

is considerable impairment of the flame-retardant action.

The starting material for making the flame-xetardant
filler according to the invention is an aqueous suspen-
sion of aluminium hydroxide (a suspension of a bayerite-
/gibbsite mixture). The bayerite portion in such a baye-

rite/gibbsite wmixture, based on the weight of bayerite



properties are surprising and unexpected because the
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range. The flane-retardant filler according to the
i nvention can be produced fromthe al um ni um hydr oxi de
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at temperatures of at least 170 °C up to max. 3<40°C, in

particular at least 190 °C to 250 °C or 190 °C to 215 °C
under pressure. At the same time, to obtain the filler
according to the invention, the presence of a crystal

growth regulator is required.

The aluminium hydroxide used preferably has a specific
surface area of 1 to 100 m®/g, in particular 10 to 60
m?/g, and 20 to 40 m?/g is preferred, and about 30 m?/g is

particularly preferred.

In addition, the aluminium hydroxide used has an average
particle size ds; of 0.1 to 4 pum, preferably 0.5 to 4 um,
particularly 1 to 3 um, and preferred about 2 um.

Preferably, an aluminium hydroxide mixture (bavyerite/-
gibbsite mixture) that is used has a BET specific surface
area of approx. 30 m’/g and a ds, value preferably between

0.1 and 4 pum, in particular between 0.5 and 4 um, and
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The amount of time required for the hydrothermal treat-
ment for manufacture of the flame-retardant filler accor-
ding to the invention also depends on the particular
materials used, the amounts and the temperature and pres-
sure conditions. The hydrothermal treatment can, for
example, be carried out for a period of at least 10
minutes, in particular at least 15 minutes, preferably at
least 30 minutes, more preferably at least approximately
1 hour or longer, and periods of up to 2 days, in parti-
cular up to 24 hours, more preferably up to 5 hours are

possible.

The crystal growth regulator used can for example be an
acid, the pH value preferably being in the range from 0.5
to 6, especially 1 to 5 and preferably 1 to 4.5. Particu-
larly preferably, it is less than 4.
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Alternatively, it is possible for example to use sodium

hydroxide solution (NaOH) as a crystal-growth-regulating
base. Then the amount of base again depends on the pH
required. When sodium hydroxide solution (pH > 12) is

added, an oval/elliptical crystal structure is produced.

The modified solid produced is cooled, e.g. to 50 to 60°C
or less, separated from the aqueous liquid, for example
by filtration, then washed, for example with water, and
dried.

Drying can be carried out in a usual way. For example,
drying in a stove at at least 105 °C is suitable, with
mechanical comminution optionally if required in a suit-
able mill, e.g. a pin mill, a ball mill or an impact
mill.

A preferred drying process is spray drying in commercial
spray towers, as obtainable for example from the company

Niro. Air is preferably used as the drying gasg, advanta-
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be Eﬁ¥§§ %Erlsflameproofing treatment of polymers, i.e.

thermoplastics, elastomers and thermosets (uncured, or

cured if required). In particular the polymer can be a

thermoplastic polymer (e.g. polyolefin, wvinyl polymer,

styrene polymer, polyacrylate), a thermoplastic polycon-

densate (e.g. polyamide, polyester) or a thermosetting

polycondensate (e.g. phenol plastics, unsaturated poly-

ester resins) or a polyadduct (e.g. epoxy resins, poly-

urethanes) . Both the homopolymers and the copolymers, and

suitable mixtures of at least two of the polymers, may be

considered. Those preferred are the (thermoplastic or

crosslinked) polyolefins and copolymers thereof, e.g. PE,

LDPE, LLDPE, HDPE, EVA, EEA, EMA, EBA, PP, as well as

rubbers and PVC.

The flame-retardant filler according to the invention can

used alone or together with other known flame-

retardant fillers, in particular with aluminium hydroxide

(ATH), magnesium hydroxide (MDH), a halogen-containing
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| am ne cyanurate) . A correspondingly treated
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249L BV 1 ngah-can agont sufbielented ofob! g@%@sootpﬂlﬁp of
pur poses. “Sui tabl'e anpbunts are for exanpfe 0.1 to 250
thepriestiphr The iablpetiaulcy "Phn' 150ampds t Eof phparEs per

hunﬁ&gaeﬁggkg 18 %%1%%%19§rt3 (phr) , particu

The flame-retardant filler according to the invention can
be produced for example from an aqueous bayerite-gibbsite
suspension by hydrothermal treatment in an autoclave,
with addition of at least one crystal growth regulator. A
suitable autoclave possesses a heating device for achie-
ving the required final temperature, is sufficiently
acid-registant and pressure-resistant, and is equipped
with a stirrer. The crystal growth regulator used is for
example at least one acid or at least one base. On con-
clusion of the hydrothermal process, the solid obtained
is filtered through a suitable filter, e.g. a paper
filter, and resuspended twice in hot distilled water at
approx. 80 °C and filtered again. At least 1.5 1 water is

used per 100 g solid in this washing process.

This is followed by drying, for example at at least 105°C

in a stove. Stove drying is followed by comminution, e.g.



larly preferably 15 to 80 parts (phr) of the filler
according to the invention, relative to 100 parts
wopbrsyjloafsst he plastic. |If other flame-retardanPCriEPk@s®03951
are also to be used, their 1@anmount is generally in the
.. range from=249.9 to parts . (phr), relatjve to 100
Wltbalat Y- oSt AR BRE?FPEFl%’ﬁe dbricyi tTonPepRible to
useSkangs If ore "pard S?i?ﬁr migndr @Q‘gﬁ@l"gt Si10fa POLYAPT £oweFhean
flame -retardant filler according to the invention can
alspebgr 6@ece @S G eddigrnafinegm tm sgEeoudrying. For this,
ba hLe-qgi ' uspensi,on hydr.ot her.nal _treat nent
e Y O S Bl MRS o P Lt oRe EPpERara
aftgrowther ejabat ovasHisyi i taildoc] Pt feas®asseshds is
ating device for achie ving the required fina

h
effﬁgﬁﬁéf attrR, distddilsci WAEPY RAY- PesPelift gipptent of

appRbRSSUIE-FESL ¢t arb, aRd-daiLathOPEE 1ML Rrtlddd et is
The crystal growth regulator used is for exanple at
posgalde dite weed soritablleeadispeeswase, Gorc@xaipist oradts

of %Pﬁ¥g¥%&g§%$%g§?'process, the solid obtained is

a suitable filter, e.g. a paper
filter, and resuspended twice in hot distilled water

pprox. . 0C and-filtered again, At least 1.5
HOW\%gte gt’ i (g %12% pcearrl 1 EJ Sa s%ela i £3 Jtehdr soﬁés h‘f‘%lgn%r &eé? .1t
dryéhi soi s biyol hewedddy idr ywiiteh f @heexpppligcat iad Feastized
, éO%ﬁ?C i,n a stove. Stqve_ drying is followed_by
W1t ARtnat-FoRRd%e CHTNEYRC thePLgR aakind St 8dddt-i ve, it
is also possible to use amll, e.g. apin mll.

Drying in a spray tower can al so be used as an o

They GaRa tof sé@@@mé*ﬁ?i Fgdemorhydratheeak | ppaditions
' +BCC g t [ 1 0Q.i S su after
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known.

The production of boehmite is described in WO 98/58876,
but from a precipitation reaction of a supersaturated

gsodium aluminate solution at temperatures below 100 °C.

US-A-6 143 816 describes a hydrothermal method of pro-
duction of boehmite, in which the starting material is
hydrargillite and 1s not a (preferably activated by
grinding) bayerite. Moreover, no crystal growth regulator
is wused. These crystals do not display the excellent
flameproofing properties in plastics according to the
invention, as is demonstrated by comparative example of

application V5 in Tables 1 and 2.

US-A-5 401 703 and US-A-5 306 680 describe a hydrothermal
process in which aluminium hydroxide is treated under
pressure in an aqueous or alkaline solution. Only "alu-

minium hydroxide" is stated as the starting material. In



effected with distilled water and a solids content of

approx. 10 wt.-% To increase the solids content, it
wO0as&4bl e to use suitabl e dispersants, for egampbms/003951

salts of polyacrylic acid. However, drying can also be

..carried out using a belt dryer or by nethods in whjch
Eil{RE SRRYS | € AGHQRGEW wFbh (et WYSBRICBondedbaYe-
ritéhgouBBidekifidkRfrdMihds dD8oProduetiompirhaeidely in

under hydrot hermal conditions wi th al uni ni um hydr oxi de
an gdkedvneatriwiion. aHewadgr knshe crisdagiddias igrowt in
Figpo§h@ﬂéaéfsfgﬁﬁai dofn ¥£&9§£g§§7 ndm&ofﬂé¥nﬁhve the
précipitation redctioh of a slUpefsatirated sodiUm
angallan payetadl g taire ebpamatiur € -relovw d007 63 . atld- BS-
143 816 descri bes a hydrot her nal gﬁ?hod of

6
A-54086 AP Gr Poghini fe,20% i CRIEhENgdPE rf@rﬁﬁ%‘?aref i AFTPe-

tur8Y diarpbitdides anfolvavBet a8 s gt epabl ¥ragld vt &by as
grinding) bayerite. Mreover, no crystal growth _
stafegulia oronpaxmetve Thadderr wxaalpsladol noesdidggeyihed in

Us_gxgegégngs | ameproofing properties in plastics
according to the invention, as is denonstrated by
conparative exanple of application V5 in Tables 1 and

-A-5 4 703.and US-A-5 .306 680 describe.,a ,
us-£- 5, JERaeRg) Seebtdaly A b iR a et T B R ch,
howétreat ed lunder uplr eSS IIde AL AHWLQMSc il kKaki B6nverted

solution. Only "alu m nium hydroxide" is stated as the

to sdypindymmerdidenat | REFPEERtekamphBoYeadddr dithPird €RE-
res#aﬁamhgﬁgygﬁgﬁtEQgggh&gg.gibbsite m xture was al so

reate ermal Iy in an al kaline solution
However, the crystallites shown in

The following comparative filler example 1 shows the re-
sult of boehmite production corresponding to the state of
the art, but not of boehmite production according to the

invention.

Comparative filler example 1

For this, 5 1 of an aqueous gibbsite suspension with a
solids content of 80 g/l was placed in a 10-litre
autoclave. The gibbsite (= hydrargillite) had an average
grain diameter of 1.3 um. Stirring continuously, the sus-
pension was heated to 230 °C and held autogenously at
this temperature for 14 minutes. Then the suspension was
cooled to room temperature, filtered, washed with di-
stilled water and dried for 24 hours at 105 °C, then de-
agglomerated using a mortar. Fig. 1 shows a scanning
electron micrograph of comparative filler example 1 (not
according to the invention). The individual crystals do
not have an oval/elliptical structure, nor are they

fibrous or lamellar.



Fig. 3 are of roundish or oval shape and do not have

the angul ar crystal structure shown in US-A-5 401 703
wanwsasR4s5 306 680, Figs. 4 and 5 . Thi s anguPai/EP2005/003951

crystal struc ture is obtailred, however, if the filler

is produced as stated,jn conparative filler exanple 1
The “3¢Uget | BederACBATAPESSEE S6SPERSAOR oBESSa0Ln  Che
folU8REhibes 1a I d-ieTdB| 2 PESLESEg | RoWHHEN, 1 ¥RV ESn had

al um ni um hydroxi de as raw natertal is converted to

a saldgenicomtettdeofit 80 eaper alhee BEIh BreQoLC swdfaer was
£ I hi gh_pressure The_fol | ow.n nparative

30 FERP QP ) v SFaBE Rt "Eir e o BbenilE
production corresponding to the state of the art, but

.. not of boehmte,production according to the invention.

Fil ﬁpSF%PPssnF'ﬁﬂ e &ﬁﬁ?e 1 For this, 5 1 of an

In BHEEpUSsenbIiING ssuspengiIen W tdh BosDlitos sapbebavef was
was placed . in a 10-|itre autoclave. The

80 g/1
10a6?6%§7#?@ P=Ihyrfr drit IPIYRY LRI PR e? afj@sgPRFhOn- Then

ami8b8UBEB6NOE 1. 308 - WL I rifh&pnt iapuoughycibhe sysowth
pension was heated to 230 0C and hel d aut dgenous Ty at

reguhisorenpartdtiure pdrvaluei ndt €s.7 Wesh edeallispeedi oNext

| ed fil hed wi th,
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whilbéen slebgglager ai@tk Usidgs By Noratifig. Yatkowsapprox.
annning el ectron mcrograph of conparative filler
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structure, hor are they

clave adjusts autogenously according to the prevailing
temperature. It was then cooled to 50 to 60 °C while
stirring (cooling rate: approx. 1.5 °C/min). The suspen-
sion was then filtered using filter paper. The filter
cake thus obtained was then twice resuspended in

distilled water and filtered again. In each re-suspension

1.5 1 of distilled water was used per 100 g of solids.

Next, the filtrate was resuspended again in distilled
water at a solids content of 10 wt.-% and then atomized
with a pilot-scale spray dryer (Niro Atomizer, "Minor
Production" type). The throughput of the spray tower was
approx. 2.5 kg/h solids, inlet air temperature was
approx. 500 °C and outlet air temperature 120-130 °C.
Fig. 2 shows a scanning electron micrograph of filler

example 1 according to the invention.

The filler according to the invention, produced in this
way, can then be used as flameproofing agent in polymer

mixtures. This can also take place in combination with



fibrous or lanellar. The agqueous bayerite/gibbsite
suspension used in the followng filler exanples

weaee3rdizag to the invention had a solids cont erCTaEP288/003951

g/ 1. The BET specific surfagée was 30 n2/g with an

average.particle size d50 2 . Eiller example 1
Eor Satph n)c?%"?ﬂglﬁP%gen%ﬁi | |‘@ﬂ'exgﬁ?d1°§ef‘,cog%amm9 '
phoéfhbirise caitegavey Was- | eddedgant-konth iefidde £1lameproo-

. bayerite/gibbsite suspension. Then am dosul phonic acid
fingp3agaded Oxs afirst di laowtet adpitatastditigs- a pH

value of 1.7 was established. Next the suspension was

heated in_the autoclave to 210 C while stirring
Thec dadilego @¥bp ittashtdary heatdaappsiter i 289 ms)EanPWess

mai ntained at this tenperature for 1 hour, stirring

continuously. The pressure in the auto clave adjusts
Cryaedddmeudophadds dilmnaloathe prevailing tenperature

BETH! b\é@.\?aete?len]oc%‘ﬂdqudj mfzi)gt 0 60_ Cwhile stirring
pprox. 1:

(cooling rate: @ 5 Cmn) . The suspen sion
dio:was. 2 hen did tygned using filter paper. The filter cake
t hus obtained was then twi ce resuspended in distilled
dso et et G f9 14Bred again. In each re-suspension 1.5 1
doo:0f3 & std 14 edl Mater was used per 100 g of solids. Next,
the filtrate was resuspended again in distilled water
at a solids content of 10 wt.-% and then atom zed with

InddvRhal- s¢aheispraycgi¥eL1E6NEP ’/‘}Iﬂgipﬂfar "MRRarance,
Production"” type) . The throughput of the spray tower

whighs spmtoine . gogkyehcsoltiodsn | fifeegalart gnpénatsiraiomge
0X. .500Q..C a tlet_air.tenperature.120-130 C_.
accfRBAY o S L anting aRbkt PSR n BV 8RB B P frerot
intended to mean the grains composed of the crystals)
have a thickness of about 0.03 to 0.08 u and fit in a

circle with a diameter of up to max. approx. 0.35 um.

Filler example 2

In the present filler example 2, a 10-litre autoclave was
loaded with 5 1 of the bayerite-hydrargillite suspension.
Then concentrated sodium hydroxide solution was added as
crystal growth regulator, until a pH of 13 was esta-
blished. Next the suspension was heated in the autoclave
to 180 °C, stirring continuously (heating rate approx.
2°C/min) and was kept at this temperature for three
hours, stirring continuously. The pressure in the auto-
clave adjusts autogenously according to the prevailing
temperature. It was then cooled to 50 to 60 °C while
stirring (cooling rate: approx. 1.5 °C/min). The suspen-
sion was then filtered using filter paper. The filter
cake thus obtained was then twice resuspended in distil-
led water and filtered again. In each re-suspension 3 1

of distilled water was used per 100 g of solids.



exanple 1 according to the invention. The filler
according to the invention, produced in this way, can

woOhers/lo@4ssed as fl aneproof ing agent in pol ynmeCT/EP2005/003951

m xtures. This can also tak@ place in conbination

wi t hf or _e e conventjonal_ ATH, , NDH, _hal ogen;
el P AP g Er s I (LSOt i R5O0F A riddon.C for 16
hou£®nhalnkig fdooehd 0ogehplyagent ddlagfifledd@iBh. Fig. 3

-retardant additives. The filler obtained can be
shogpapaCariiay ssleotrreonsnicrpsaprhi 9 Hoehkf® eoxample 2

acc%ﬁg@%%agogggétggygggﬁﬁlO and 150 n2/g d50 : 0.5 to 3.0
of

‘ndi vidual, lamellar crystals
i rregul ar appearance, which sonetinmes coal esce to

ag.Lhr ' tr r - di ng I Q. 2
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., about 0.03 to 0.08 mand fit if a circle with a, ,
mixfitEne: ol oS UpaFo HBS ABBFoRLRaE timotrifaiion with
forexa®l e |dbltRenpissent A | evpexamBh@oden-aochlalining,

autocl'ave was | oaded with 51 of the
rhogpherigechpdpangingl | P& sudperIEon coThaaniadc et PREPHOO-

. 504] ydr oxi sehlutio e I al growth
flnée%%%%%grg&uékg%ragéakg?QT%E§bsqg§?§Q§F$§%%%. Next the
suspensi on was heated in the autoclave to 180 C

Stirring ntinuously,(heating.rat. ro ].n)
mhe St i RERR e R renslratt e e R e B
stirring continuously. The pressure in the auto cl ave

coyBOLYEL 3 QRIS Y206 dag o e Prevailing
BET: between 8 and 40 m®/g

dio: 0.4 to 0.7 um

dso: 0.7 to 2.2 um

dog: 2.2 to 4.5 um

Oval/elliptical crystals with little if any agglomeration
(i.e. little if any grain formation) according to Fig. 3.
The individual crystals have a thickness of about 0.1 to
0.2 um with length of the major axis of approx. 1.6 to
3.2 um and length of the minor axis of approx. 1.4 to 2.0

pm.

Filler example 3

In the present filler example 3, a 10-litre autoclave was
loaded with 5 1 of the bayerite-gibbsite suspension. Then
hydrochloric acid was added as crystal growth regulator,
until a pH of 1.7 was established. Next the suspension
was heated in the autoclave to 210 °C, stirring continu-
ously (heating rate approx. 2 °C/min) and was kept at

this temperature for three hours, stirring continuously.



tenperature. It was then cooled to 50 to 60 OC while
stirring (cooling rate: approx. 1.5 Cmn) . The

weuspano=son was then filtered using filter paper/EPItwe/003951

filter cake thus obtained was then tw ce resuspended
Th in distil |ed, vvatg% and ftil ered a%n. I n ea%h L& el
© sRPERSISER 3 1 of “8F st iFTAET Water UtkRd BEFCI6HOFSLY
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105 0C for 16 hours and was ground gently for .
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.Crogr aph o Ayl er a ccOr dj t €filtered
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i ng_agent in pol r. mxtur.es...This can also take
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or nitrogen- containing flameproofing agents or other
used [RepE 198t dr @ncoadddist-i ves. The filler obtained can be

characterized as follows: Crystalline boehmte, oval

to elliptical BET: between 8 and 40 n2/g d50 : 0.7 to
Nexty 2thfm dddtrake wWap 405ieeh Drab/ @tovst &l 1@ y§€afer 16

1 tile | . . . Ut
housl laly W ol BIRRRY T iy dafloteddefon: ATY, 4
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| ength of the major axis of approx. 1.6 to 3.2 nmm and
acc‘?’%ﬁg@ﬁ bP FH@ FrPJHSPt&ﬂns of approx. 1.4 to 2.0 mm.

Filler exanple 3

The filler obtained can be characterized as follows:

Crystalline boehmite, fibrous
BET: between 80 and 150 m?/g
dig: 0.04 to 0.15 pum

dso: 0.15 to 0.8 um

deo: 0.8 to 2.0 pum

Fibrous crystal structure according to Fig. 4, with par-
tial coalescence to spherical forms (grains). Length of
the individual £fibres: approx. 0.3 to 3 um, diameter

approx. 0.05 to 0.15 um.

The filler according to the invention, produced in this
way, can then be used as flameproofing agent in polymer
mixtures. This can also take place in combination with
for example conventional ATH, MDH, halogen-containing,
phosphorus-containing or nitrogen-containing £lameproo-

fing agents or other flame-retardant additives.



In the present filler exanple 3, a 10-litre autocl ave
was | oaded with 5 1 of the bayerite-gi bbsite
weuspane4on. Then hydrochloric acid was added ®BET/EP2005/003951
crystal growh regulator, witil a pH of 1.7 was
hed. _Next .the suspension was heated in the

abl i
Exaﬁ%i%%légeapgli‘f@téqn stirring continu ously (heating
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for three hours, stirring continuously.The pressure in
treghedauvadibay halj ustEletit 0gereusing aceor die t dnvention

; ailj ratar t t 0 to
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prodhetsus pengiaomm twase tdmrl i¢dt borderampieli Mietcpaser both
..Jhe filter cake thus, obtained s_then tw.c
VAER (SR BB RTedq 1F ATRT T HE v 8P Lnd) { PRCe Mid Ta iAoty t0
the eaghevensUsReASi@ul.t 1(@fp1h sty | 1 ed water was used
per 100 g of solids. Next, the filtrate was dried in a

stove at 105 OC for 16 hours a.nd was ground gently

The f QL xEher cROWeARRIALT OProdh@ed4ifNaWEoa 1. mE8ANNIHRHe W150M
el ectron mcrograph of filler exanple 3 accordng to

fropphghenGallBn. CqRRanyY) | dR Gotusyrld wapnes familiar to a

r .zed.asfollows: Crystalline boehmte,
per%?@r%ﬁlsigéiz qf?etscv\h/eeer‘{’l and 150 n2/g d50 : 0 .1 5 to

0.8 M d90 : 0.8 to 2.0 mm Fi brous crystal structure

accordi t i 4, . with par_tial _coal escence to
Aft%%h[g#lg{é{é]#ef g)rﬂr:?s gtrla?%sﬁﬁ.tﬁ%nﬁ?%iofn 1@@(—‘5 ipﬁ‘t?i |l§u§heets
werdi prefucapproxing. 3 twc3 plAite dboe®s £r anApide .sgfaclmens

tp O 1]_5 nm .
required for subsequent tests were stamped from these.

The following tests are performed as relevant test

values/results:

- Cone calorimeter data according to ASTM E 1354 at 35
kW/m* on 3 mm thick sheets. The value shown is the Peak
Heat Release Rate in kW/m?® (abbreviation: PHRR; thig is
the maximum power output per unit area, measured in
the cone calorimeter during combustion of the sgpeci-
men). The lower the PHRR value, the better the flame-
proofing of the specimen. The Time to Ignition wvalue
in s is also shown (abbreviation: TTI; this is the
point of time at which the specimen begins to burn
owing to exposure to heat in the cone calorimeter).
The higher the TTI value, the better the flameproofing
of the specimen. Accordingly, a low PHRR value with at
the same time a TTI value as high as possible is
advantageous. Often, for further characterization, the
ratio of the TTI value to the PHRR value is calculated

(called the Fire Performance Index, FPI). It follows



The filler according to the invention, produced in

this way, can then be used as flaneproof ing agent in
woabosnmee248i Xt ures. This can al so take pl ace i nPCT/EP2005/003951

conmbi nation with for exanpli® conventional ATH, NDH,

al ogen- caontajnin hosphorus -containing or_ .. .
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anples o f application are given below for the
Plearanrerfingat 2@t WRh the filler according to the
invention (filler exanples 1 , 2 and 3 ) together with
conparative products (conparative application exanpl es

- The texXgsn bbralew t (1QlesyrEect oacempeding diP (ASBI eD12p63
d_. t to-t rel eyant . t. T 2
s e TTes A S bRdRR, SR oy S PRo8. 2
Higtper \MEGOMS X ae 1héai€atksnbeatpan )l amepa-adsfiialg .manner
famliar to a person skilled in the art. After mxture
production in the roll mll, plastic sheets were
-  THoduGed vsvad e tow- phbatémphness,. 2antht tkiskecCiassifi-

requi red for_subsequent tests were stanped fromthese.
9| S PESES SPE SOttt 0 ER ehsint Febdt s ¥ 2

&@es._lr,e&pllts =vEANBeEaLey i Bt & od trﬁ%@é‘d HAE ) .
%TM E)1354 at (%g kW?rQ on|53 mm t hi ?k sheet s Tr?ted%y
val ue shown is the Peak Heat Rel ease Rate in kWm 2

In 4&pbeeyh atd on: FBHRR: 1N SvdS dbien 1BKi B8 MPOYRE gRYhBUEhe
per unit area, neasured in the cone calorineter during

testospasinen, ot ot Hee spestedenl thEhectdmmecalpeliPpRRr, be-
value, the better the fla roof,. i ng-, of -t

sord Dplfieaf orhe SRl G Py ErBn DaFHE 2 *0f' the mass m,

after combustion to M, before combustion can then be

calculated:
A = Mn/Mv.

This can be compared with the ash residue value Ay, calcu-
lated theoretically. The theoretical ash residue Ay is
calculated by assuming, to a good approximation, that all
organic components burn away without residue and conse-
quently the ash consists only of the respective inorganic
components, i.e. the oxides of the filler used. Thus, as
is well known, aluminium hydroxide (ATH) Al(OH); and boeh-
mite AlO(OH) are converted to Al,0;, and magnesium hydrox-

ide (MDH) Mg(OH)> is converted to MgO.

Purely mathematically, it can be calculated on the basis
of the molecular weights that for example 100 g ATH only
weighs 65.3 g after complete conversion to the oxide
phase Al,0; as a result of loss of water (or as a percen-

tage: 65.3 %). Similarly for MDH, 100 g Mg(OH), is conver-



ins is also shown (abbreviation: TTl; this is the
point o f tine at which the specinen begins to burn
wOowRN0F 00249 exposure to heat in the cone cal ori FRETEP2005/003951
The higher the TTI val ue, til8e better the flameproof
in f the eciren. Accordingly, a |ow PHRR value, |
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resiitée ex.,f Farepr ph&sitigsactadipe Tdmnokygengi aflex (LO
val ue) according to ASTM D 2863 on specinens 1.5 cm
long, 2 mMmmthick and 50 mm wi de. A higher LO vaXue
BefbreRams better flagmprogf. i ng. Aflee UL94 \pwral ue af.%
speci nens 3.2 mmthick. d assifigabi;@n accordng to
the UL94-V standard is "Féil", \g2.(better) , V1
rbetter) or V 016({“ gjp@st cat egory) . I(51 additioon,
as ormati on was quantified by weighing the test
Apeci men, to be test2d i M8 he coxne.658 ori ne1&4d, be 31.4
fﬁwre and after conbustion, The ratio A of the nass M
Bileeraccortingt iodheo 3 betdre corBER Bn catf-Bhen (58
EpBliedt ed: A Mh/ MW . This can be conpared with the
?ﬁﬂxlreSi due val ue Atgggal | ated theoreticgdy. Thg.o2
theoretical ash residue Ath is cal cul ated by assum ng,
to a good approximation, that all organic conponents
burn away w thout residue and conse

can be calculated as:

103

A = 250

=412 %

The abbreviation "phr" in the above stands for "parts per

hundred parts of polymer".
The larger the difference
D =A - A

between the wvalue A determined by measurement and the
theoretical value A.n, the better is the ash formation and

the burned specimen has more ash residue.

- The brightness level according to ISO Brightness R457
on pressed plastic sheets with an instrument from the

company Elrepho, type Elrepho 2000.



quently the ash consists only of the respective

i norgani c conponents, i.e. the oxides of the filler
waged/100a8s, as is well known, al um ni um hydr oRCTEP2005/003951

(ATH) Al (OH) 3 and boehm ta9Al Q(OH) are converted to A

[.2 ,_and magnesi.um hydrox.i de 21is
APPSR D B VBB R BERL ool 1 v2 it can be
396.0al gul atedi o0 tdier)bagifs efchyhen®| eguhar wele@hice t hava)

for exanple 100 g ATH only weighs 65.3 g after
Escrsfst eVeteantdodid? t B ame Bddiqinbk e WAS| BPeRSged on

r o] ss . Qf b S er : . 31%.)
ehe 'EZn et Bt P b 5508 ) P2 oS ntey o0 ot
niunb9hfdgoity@=( Mart iszdl peLeandad® SH9oh WIrtimywexjni GmbH

ting in,a crucible a_t 1200 O0C , the percenta
CooRdier S n Fabt 8 (For ChebPFT | BF GEOIRA HEAtS gRgo from
DegudBENKhEOMREN@S 2de tﬁrnzme@.azss 9 %t Fole e¥aRRb&didant

the theoretical ash residue Ath for a plastics_recipe
Ethagesi 31 ndrem Bdienaisnhd CoFmonatiog t2F ghrreyl gempe-

%0, tni . | 0044 48 x, 0. <
rac G fu B & Moaetarng Pitel. b 1800 % 519 238 %s
phr)24. @1 8 amivestilemelotabwd&d 1GR:tHES 4bdRipdamde of the
f.lcalculated as: Ath =250 =4 1 -2 % The abbrevi ation
11he5 40 Fhe (pRIAkRY "t imds for "parts per hundred

parts o f polynmer™ . The larger the difference

Application example V2 (comparison)

396.9 g (= 100 phr) of ethylene vinyl acetate (EVA)
Escorene Ultra UL00119 from ExxonMobil was processed on
the Collin roll mill with 563.6 g (= 142 phr) of alumi-
nium hydroxide Martinal OL-104/LE £from Martinswerk GmbH
together with 31.8 g (= 8 phr) of the nanoclay Nanofil 15
from SGd-Chemie and with 4.8 g (= 1.2 phr) of aminosilane
Ameo from Degussa AG and 2.9 g (= 0.75 phr) of the anti-
oxidant Ethanox 310 from Albemarle Corporation at a roll
temperature of 140 °C to a rolled sheet of 1000 g
(= 251.95 phr). The aminosilane ensures better coupling

of the filler to the polymexr matrix.

Application example V3 (comparison)

396.9 g (= 100 phr) of ethylene vinyl acetate (EVA)
Egcorene Ultra UL00119 from ExxonMobil was processed on
the Collin roll mill with 543.8 g (= 137 phr) of alumi-
nium hydroxide Martinal OL-104/LE £from Martinswerk GmbH
together with 51.6 g (= 13 phr) of the nanoclay Nanofil
15 from Stid-Chemie and with 4.8 g (= 1.2 phr) of amino-
silane Ameo from Degussa AG and 2.9 g (= 0.75 phr) of the



D=A- Ath between the value A determ ned by

measurenent and the theoretical value Ath , the
woetdsano24s t he ash formation and the burned specTmenos/003951

has nore ash residue. The bmightness | evel according

to | right ness R457 Ias c sheets wt
Aty i A AT L e AT PP R CTTRarEr alhGt @
ro1200Q Hitkald OF exapice 26 la (eemmanl saRkt3%UE A d g (=
100 phr) of ethylene vinyl acetate (EVA) Escorene

25196r P01 Thef PahrPeidmvshi nREEepr derlsker GouHdng of
theCelihhR . @ tﬁé khﬁ%%hal%%féi- (= 150 phr) of alum

ni un1h dr oxi 04 /LE from Marti nswerk
GrbH together with 4.8 g (= 1.2 phr) of am nosil ane
Ameo from Degussa AG and 2.9 g (= 0.75 phr) of the

Appﬂ&% %&b%?@gﬁ%f@m%ﬁ g%%ﬂﬁ§€%ggﬁpnarle Cor porati on at

tenpe rature to a rolled sheet of 1000
39699( g25¢-Qainhrphr)Thefanehwglbaae ehsyilesabetaee (EVA)
ler_to the

ZCREBRFC AT U7 o UABI LV (B POl og o g BEociped. on

thepftr&lqun etbyl enelyi mlenacetate GEVA) Essopere W raluml-
UL00119 from ExxonMobil was processed on the Col

niugo| hydrexide t Massinelg Q&-m@/ Br )fxsm aMaaﬁtlmsmﬂrk GmbH

cooliE0X echer ipal O ~ADSLLE LR ML BRKCT by GTE o

ogether Wit h he nanocl ay
accb&dﬁm@w18d3ChEhee andewmubnA 8fgoé tokpahratiofe filler
am_nosi | an

De
exaBIE of THG GHER bxBalint EnahoRNSN00E G Al i Re Aneo
EroOIRAAAIOMRIaR 1014 §ePes AhYr $18) B0 e (andioxidant

rol | éd sheet of 10
Ethanox 310 from Albemarle Corporation at a roll tempe-
rature of 140 °C to a rolled sheet of 1000 g (= 251.95
phr). The aminosilane ensures better coupling of the

filler to the polymer matrix.

Application example V5 (comparison)

396.9 g (= 100 phr) of ethylene vinyl acetate (EVA)
Escorene Ultra UL00119 from ExxonMobil was processed on
the Collin roll mill with 416.8 g (= 105 phr) of alumi-
nium hydroxide Martinal OL-104/LE from Martinswerk GmbH
together with 178.6 g (= 45 phr) of the boehmite filler
Apyral AOH 180 obtainable from the company Nabaltec and
with 4.8 g (= 1.2 phr) of amimnosilane Ameo from Degussa
AG and 2.9 g (= 0.75 phr) of the antioxidant Ethanox 310
from Albemarle Corporation at a roll temperature of 140°C
to a rolled sheet of 1000 g (= 251.95 phr). The amino-
silane ensures better coupling of the filler to the

polymer matrix.



(= 251.95 phr). The am nosil ane ensures better
coupling of the filler to the polyneitr matrix.
wappisitoedss on exanpl e V3 (conpari son) 396.9 g (RCL@P2005/003951
phr) of ethylene vinyl acetate (EVA) Escorene Utra

00119 from ExxonMhi |l was ocessed on the Collin
APPLALREIPR CRPIRLSIY §IGVERLIeR) o) of ol um nium

396h»dr§XI de Mryd i %ﬁmOLoflOélé}Lsﬁléﬁem Weni i nsyeskaBbHEVA)
together with 51.6 g (= 13 phr) of the nanoclay
Escrgeoki |Ultsrd r Gh? S8l ehdivan aiekondplid. gvas ( processiad) on
of 1.n0 sSi{Aane. fro ussa AG g (& -
thepf?ﬁ&ﬂ&fn t%%eia:ﬁt ﬁ%@iﬂggﬁt 51E{L’]r#zi\gﬁ'é)g‘}'x 10(_f r%ér]n&Aﬁggllmrcffé agl&rgl
niuforpadedtiode aMagtiokl tEIEIaiLEe ffond 4Ma@€inewerk GmbH
roll ed sheet of 1000 g %z 251.95 phr) . Th%ﬁ; ,
toggkhRgsividihe Bhduk 8 Hat 88r PEGUpl PhytBe e 184 |*Fcepiing

to khe HQJvﬁé@i%rid?ﬁt(fﬂ'ﬂlerA%ialngﬂté oy exaPha@tW 4.8 g (= 1.2
(conparison) 396.9 g (= 100 phr) of ethylene vinyl
phracevhit emi EVAL l1BEseorkmeo Ufrea (ROoTEsaf ridin Bdondbdi I9 (=

[,0Cess on e i.n I i | i, t 6. =
0. TH Py 85T e AT o P a3 B e Ay Pk ne
Corboamciatt iatswer koGibH ampgetdteired bl 14% 6°Q to 46 pbl)ed
of the filler not accordin%¥30 the invention from

shegsmpdr at P98 i | {=r22%afpl BRF) andt¥f t 4TSS lene ensures
betRRA) c%hpqmngo%iﬂ e AT8A I ¥ M%@:@%ﬁnﬁla%ﬁxg (=
0.75 phr) o o f

t he anti oxi dant Et hanox rom
Al bemarl e Corporation at a roll tenpe rature of 140 OC
to a rolled sheet of 1000 g (= 251.95 phr) . The

A 2 el ampl e vs
396(.Qonpar (s0r)00 phr) of ethylene vinyl acetate (EVA)
Escorene Ultra UL00119 from ExxomMobil was processed on
the Collin roll mill with 416.8 g (= 105 phr) of alumi-
nium hydroxide Martinal OL-104/LE from Martinswerk GmbH
together with 178.6 g (= 45 phr) of the filler according
to the invention (filler example 1) and with 4.8 g (= 1.2
phr) of aminosilane Ameo from Degussa AG and 2.9 g (=
0.75 phr) of the antioxidant Ethanox 310 from Albemarle
Corporation at a roll temperature of 140 °C to a rolled

sheet of 1000 g (= 251.95 phr). The aminosilane ensures

better coupling of the filler to the polymer matrix.

Application example 3 (invention)

396.9 g (= 100 phr) of ethylemne vinyl acetate (EVA)
Escorene Ultra UL00119 from ExxonMobil was processed on
the Collin roll mill with 416.8 g (= 105 phr) of alumi-
nium hydroxide Martinal OL-104/LE from Martinswerk GmbH
together with 178.6 g (= 45 phr) of the filler according
to the invention (filler example 2) and with 4.8 g (= 1.2



396.9 g (= 100 phr) of ethylene vinyl acetate (EVA)
Escorene U tra UL00119 from Ex: xonMobi|l was processed
wonoasheoxds! | in roll mll with 416.8 g (= 105 pRCY/E®2005/003951
al um nium hydroxide Martirmal OL-104/LE from
nswer k H together. wth 178.6 9 (5 45 ph.r) of

phrs/ﬁe o8 PE P Q% r & RO SBE BBt £1RaBPE 170 tg'he(=
0 .760ManNy dabathee aptoxd ddn¥. BtBahsxl. 21 phEcaf Albemarle

am nosi | ane Ameo from Degussa AG and 2.9 g

COorpREREEPTY |3t AntPdR dermPTRTAIGK 3A0 H4bm slu( E@rmﬂf | Jéolled
tu f
snelBl RELA00, 8, Pobt s FIBHT U pMBATS ensures

e am no

betsklrareupidsumoe © fhethtee rf iddigy itreg tdnfe tgmazlymdatematmxhe
pol ynmer matrix. Application exanple 1 (invention) 396.9
g (= 100 phr) of ethylene vinyl acetate (EVA) Escorene
Utra UL00119 from ExxonMbil was processed on the

Applakkitionolexampllle W t(ind&htdop) (= 120 phr) of al um

nlumhy ro e rtinal 04/ LE from Martin r k
=396 g ﬁeogo v\nl\g/’thqpllgfl t% N %?Ieer (EVA)
Esc@@éﬁédlﬂﬂ'g:f@ theohnventim tkkbhroaxanphe %ar)ocﬁﬂised on
with 4.8 phr) of am nosil ane Ameo

= 1. ro
EhepSaldai Ao EhdT18" @ik (o0 Brs) (of 1He: BHEY o fiiantumi-

P e of TS0 T o5 1ol 1 Bd SReAl DPTabbg e O

tog2bhed5 vpith) . 53he gm <h=osi$ aphréen:oﬁr eShbetEtlérlamugd:cugdlng
the filler t r|x |cat|on
to Thet Mentitn i DisP et (1) BehRAE 1) brel -2
phryi Yt agehdla 16E¥A) akssorelm Wddas Yh00dd 9 o . o g (=
ExxonMobi | was processed on the Collin roll mll_wt

O. 7&1@_1’3:)( —oﬁog%rz}ni@io:a;@wt Ethanox 310 from Albemarle

Corporation at a roll temperature of 140 °C to a rolled

sheet of 1000 g (= 251.95 phr). The aminosilane ensures

better coupling of the filler to the polymer matrix.

The following Table 1 shows the formulations of the
examples of application according to the invention and

the comparative examples of application.
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Table 2 shows the values for TTI,

PHRR,

FPI,

LOI,

ULo4V,

D and some brightness and yellowness +values determined

for

the

examples

of

application

according

to

invention and the comparative examples of application.

the




O .75 phr) of the antioxidant Ethanox: 310 from
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the invention are incorporated (always with one part of

the ATH replaced with the respective filler according to

the invention at the same total degree of £illing of the

mixture), in
flameproofed
values) and

PHRR. values.

comparison with the mixture V1 that is only
with ATH, begin to burn later (higher TTI
at the same time have substantially Ilower

The latter means that the specimen generates

a lower maximum of heat radiation during combustion, i.e.

it does burn, but less intensively. The EVA mixtures

treated according to the invention also show, in com-

parison with
highest FPI
the TTI and
nanoclay in
v3, relative

ATH; however

comparative example of application V1, the
(Fire Performance Index) values. Admittedly,
FPI value can also be increased with the
comparative examples of application V2 and
to mixture V1 that is only flameproofed with

, 1t can be seen in comparative example of

application V3 that with higher doses of the mnanoclay

thann in V2,

the PHRR value rises again, even above the



V3, relative to mxture VI that is only flanmeproof ed
with ATH, however, it can be seen in conparative

weoexermbe4sf application V3 that wi th hi gher doBes/E®R005/003951
the nanoclay than in V2, tt» PHRR val ue rises again,

PR CDREAR! oR P COMRRERIC TRl ER BRLor ek | fERRGFGECon VL.

whi€Qnhustiiceited Mmdpad tirilddive WhdsusoioRf! V4 and V5
with VI shows that when fillers not according to the
invention are used (i.e. boehmte produced according

In pRridieSlat e @mpdrei 86h)of NP adyanbagasiane oghew8edhat
In the conbustion values. The boehmite produced

when ccbi-4iLRgSt oNeBNRERTIENT i [Her tEganbRwentigs ys&e | used
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180 from C Was use e mxtures start
art} o burn eattamragéoweard@T| obabieedt han f arhe/ )cambustion
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valm Rl b P HEL Ey HARRi e PSBTERBS oh@st COFPAFRELVe
fill@rTabkemgle |D afH t ugBd NPnaduanbagesthee @bmhakBedlly

in conparison with VI with respect to the LO val ues

avaphabdite RRGL e¢ aBBYFREaPOHN. 180 et | Habalteap wpwssed
in ﬁféa[)% IGALAARRd 0okt 300 Yol TRE Bikgen é'l%q\r%)% TTI

i Nproves w he m xtures accorr to the
valuasenthamn bl ) exadpbésplay ZlenchiBghesth @HRRr vadnes
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shows a marked decrease to just 33 % 0,.

The oxygen index LOI only improves with the mixtures
according to the invention (filler examples 1, 2 and 3)
in comparison with V1. With V2 and V3 (both mixtures
contain nanoclays) there is even a somewhat lower (and

hence poorer) LOI value than with V1.

In contrast to comparative example of application V1, all
the f£illers according to the invention (filler examples
1, 2 and 3) also lead to combustion classification in UL

Class VO.

The difference D between the ash residue wvalue A deter-
mined from measurement and the theoretically calculated
value Ay shows, for the mixtures in examples of appli-
cation 1, 2 and 3 with the fillers according to the
invention (filler examples 1 and 2), the highest wvalues

(a percentage conversion factor of 65 % was used for the



Cass VO The difference D between the ash residue
value A deter mned from neasurenent and the
woOheriet24sal |y cal cul ated value At shows, for PCIEP2005/003951
m xtures in ex:anples of ameli cation 1 , 2 and 3 with
.. the fillers according to the inventiqn (filler
B0 € 11 v1 = = (1 ity b tb%‘éaﬂ?%h%g?"%%ﬁ’@(s & ’ieal?e? cBAPHEaC-
tureenerdn facter -of 65 Jevas vsednficr hhedkdt WP so is
w t h nanocl ay, because according to the manufac
no thgrgexr pxreseds kD - 54 981561 CARL opHAMIt HanfEeraridhe ocom-

busits Ilq_rgggy present in significant anounts after the
uscor%%bg)sﬁ on r}rocess) . A s an exanple, the brightness

and tlie yell owness were also determ ned on pressed

ns PECISib e TRAR KFi GHEMLEY BRI SB1BILag SEre
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accaording. to the invention, relative_to the nappcl a
Of AERLAECLTD Vi RBOaTard 15| SRRTHS 0% R LheRCHER 2
acdHai®lg the £hil ehvRe%Qis . NGrHeo é&kﬁaﬁﬁ&%@%i G fé;@é{&lple of

filler exanple 1 was incorporated, the brightness s
appiilgivdricaand? taecygedlegnegsthe Lowentikan iveABtividi ta, the

i 3 fn clay,..co conparativel yv. | ow .
nan%ﬁ}{é ub@?g{:}} Fén%a%lg%og%p ?rg%fi W‘Bu i Hl Ehis
casecapahsoni 908 phlléz 3660gdingf tpol ot opydeneiéRPErom

..Moplen RP 320 H fromthe conpany Basel| was processed |,
fillen nexeglien fol Wafi | FnGerpoaated. phibe= Bspogtpess is
highegneshymdidr gxhdgMagai fih hHogeM £ham Mart kasvwekich,

GrbH at a roll "tenperature of 170 OC to produce a
witfolledhheef dng8kag, contains a comparatively low ATH

substitution.

Example of application V6 (comparison)

100 phr (= 350 g) of polypropylene (PP) Moplen RP 320 H
from the company Basell was processed in the Collin roll
mill with 185.7 phr (= 650 g) magnesium hydroxide
Magnifin H 5 MV from Martinswerk GmbH at a roll
temperature of 170 °C to produce a rolled sheet of 285.5
rhr (= 1000 g).

Example of application V7 (comparison)

100 phr (= 350 g) of polypropylene (PP) Moplen RP 320 H
from the company Basell was processed in the Collin roll
mill with 170.2 phr (= 595.7 ¢g) magnesium hydroxide
Magnifin H 5 MV from Martinswerk GmbH together with 15.5
rhr (= 54.3 g) of the nanoclay Nanofil 15 from the com-
pany Std-Chemie at a roll temperature of 170 °C to
produce a rolled sheet of 285.7 phr (= 1000 g).



phr (= 1000 g ) . Exanple of application V7
(conpari son) 100 phr (= 350 g ) of pol ypropyl ene (PP)
woOhpdsanoX#P 320 H from t he conpany Basell was pprPoTa&®s®d003951
inthe Collinroll mll wt2 170.2 phr (= 595.7 g )
magnesi_um hydr oxi.de nifin H5 MW from Martinswerk
ExRRLE PogBPRATCRILATLS, S TREREAoB) 3 g ) of the
10 onghec! @y MNenokh| b HE DR ELSy Lo PamP)SdiébEsh eR@t 30 H
roll tenperature of 170 OC to produce a_rolled sheet__
fropf tips. Fopmany= Bopeadiy BanpreceIseppiifcaffsn &eLllin

| | Q)10 Qpphty L= @50,95) e |
ro1fy WEN e OaSpP et H20ute) O kR sDUhena dRBY ae
Magpibiessied iMVt AieofoMait insieri IGmbk t hog80hghr With555. 7

g) esi,um hydroxi de Magnifin HS5 M/ fr . .
PR T hERe R QL PBgd et tHE8sTrBghi 1 fhe gigegtion
(f iPflethesstddprs agcaiwli B #811 heehpeerdd e (bEl 270 °C to

exanple 1 at aroll tenperature of 170 C to produce
progueg| pegodhest sbeergRLy 28 7 PM0dF gL §00 The

follow ng Table 3 gives the fornul ati ons of exanpl e of

application 5 and of the conparative exanpl es of
Thegslileatingh Yebland \gives ThBee M]3t EoRs s fnse¥HBr e
of VabHescobibhe difigrence Rupel weap.dhec Ipasucedngids of

t retical ash resiclue for conparativeexanples o
appappbicdan o8 Hadanvd .V7 and exanpl e of application 5

according t o the invention . Table 4 It can be seen

that there is a substantial inprovenent in ash residue

with the filler accordiTgpbl® 3he invention. Fig. 5

shows a TGA of the filler according to the

Comparativ | Comparativ
. Example
Formulation e example e example 5

vé v7

Phr Phr phr
PP Moplen RP
320 H 100 100 100
Magnifin H 5 185.7 170.2 130
MV
Filler
according to
the invention - - 55.7
(fEiller
example 1)
Nanoclay,
Nanofil 15 15.5

Table 4 shows the values of the difference D between the

measured and theoretical ash residue for comparative



invention fromfiller exanple 1 in conparison with ATH
Martinal OL-104/LE from Marti nswerk GrbH and MDH
woReFi2asH 5 , al so from Martinswerk GibH MacumEen®ano39si

was in air with a heating r8te of 1 K/mn. It is clear

from Fi 51th the. fill ac or g L9 t he
eanRggﬁtlgﬂfha§p? ?%%%%nthggna ablllt? élal WP%G of
applhiaskicnetsandapirding eo kared mReralivi ni um hydr oxi de,

characterized in that it is obtainable by nodifying

al um ni um hydroxide in formof a bayerite/gibbsite

m xture at a tenperaturgawiead |east 170 Cin the

presence of water and acid or base as crystal growth

regulator under pressure, t he aluniniunlhydroxide used

as st anmtegg lé_g»b_glllvél ”e&nﬁﬂr&t'l?ée age particte size
d50 fragm i M. 2exakbame - 1etBraaRLet || er

crystalll i ne ﬁﬂ%hnite ith tWie foll owi ng paranefers

accordlng to a|n11 . characterized in that it is a
I
t

RET: K an 70 Aand M/l AEQ - ﬂ E +tn . 2 0O dgo .
| =] == WA A>3 T A . AV e J O J. I .

3.0to(7.0 mm. 3 . Klane -retardant filler acc¢ording

E
m——To—aro =4
r

D (80 clTaim 1 , scBaracterizedolLs that it 13.8 crystalline

hoehm.tle with the folll ow ng paraneters - BET: bet ween

8 and 40 nm2/g d50 : 0.7 to 2.2 mMmd90 : 2.2 to 4.5 mm
4 . Flame -retardant filler according to claim1l ,

It can be seen that there is a substantial improvement in

ash residue with the filler according to the invention.

Fig. 5 shows a TGA of the filler according to the
invention from filler example 1 1in comparison with ATH
Martinal OL-104/LE from Martinswerk GmbH and MDH Magnifin
H 5, also from Martinswerk GmbH. Measuxrement was in air

with a heating rate of 1 K/min.

It is clear from Fig. 5 that the filler according to the

invention has improved thermal stability.



characterized in that it is a crystalline boehmte

wth the follow ng paraneters: BET: between 80 and 150
woR0@/1d&ds: 0.15 to 0.8 M d90 : 0.8 to 2.0 nmPCH/EP2005/003951

Met hod for the production o a flame-.tretar dant

filler based on al um ni um hydroxi de, characterized in

t hat al um ni um hydr oxi d&-ﬂﬂﬁﬁorm of a

bayeri te/gibbsite m xture is nodified under pressure a

erat eof Ieat100C| t he
Ve aneRe e A hS e e £ 3Bhesdl an A TRl R ol de,
t Bﬁaﬁhé%&'l%@dhyﬂﬁ oxhde Used;ias cHtalinkbi &Bier Ir@édl fylng
havi ng an average particle size d50 fromO0.1 to

galunpnhon ab:z‘@r@xm@et oire| &omms of claar bay@mzt'e@/ grqrbbSlte

tm‘g(tws baaé’e n&ﬁrxtatcl&émofh tbal}’eea[ { ehg) dcp et:he

Uure base ayer| e an
|pratseheastoﬂ50%t@r ebrdr adlat dredsisel 0% my—:stal growth

referabl | east 80% and in art| uI ar at | eas ,
o558 AL N HoE<TocBFERRY TR0 oltem BIBRIAIUn. Y droxide

C{lééaﬁa%“@t?&'rtfné haktkheaal WEwIHgM Lty db @Ry ’@§c1e
starting material has a specific surface area o 1t

100zepHgy frompadtlctdat AB-to 60 n2/g, and preferably
20 to 40 2 particularly preferred about 30 m2/g. 8 .
Met hod according to claim5 , 6 or 7, characteri zed
i Alahet refteralaod ni dimlAyedr oxiaqu;@ddlg as ts@artd:h@im 1,

LSR5 SOIAH PREL1 AL o8l 28,800 01,0 Sodhtico
with the following parameters

BET: between 70 and 150 m?/g

dig: 0.2 to 0.5 um

dsg: 0.5 to 3.0 um

deo: 3.0 to 7.0 um.

Flame-retardant filler according to claim 1,
characterized in that it is a crystalline boehmite
with the following parameters:

BET: between 8 and 40 m?®/g

dip: 0.4 to 0.7 um

dsg: 0.7 to 2.2 um

deo: 2.2 to 4.5 um.

Flame-retardant filler according to claim 1,
characterized in that it is a crystalline boehmite
with the following parameters:

BET: between 80 and 150 m®/g

dip: 0.04 to 0.15 um

dgo: 0.15 to 0.8 um

doo: 0.8 to 2.0 um.



preferred about 2 nm. 9 . Method according to any of

clains 5 to 8 , characterized in that the anount of
walowsmim hydroxide is in the range 1 to 30 WPCTAP2005/003951

preferably 5 to 20 w.-% e®pecially 6 to 10 wt.-%

b h tal wej ght of vat d al uni ni ,
PR DeEes. thet RobUEEIPt R (o CIgPe e ARRERE £41der
, vEEE@cHe | ZeghiRi thahhexterper @tarLeteriBelihein that

range from 170 Cto 340°C, preferably 190 C to 250 C
, FOPELpRen edistrorgiglec do e ofila Newvedisedaiiong te
t(?n@?%.u? : g.lsa!nlf@dlsf}.é)d gundggarl;?gfcetseé’ulzzeeda%n at. hi’%tem erature
nodification is carfied out under pressure In a range
frafin Zt t beddd. 2 7oareC ekpechal pyeddnte oF Iwdeer and acid

preferably ug to 23 har. 12. Method according to_any
of%c| BPFE 57% 0 ST @ar SEPUFPztPIHLATRE - mddie | datgmium

I % ngder 0 unRes n
e e e carg, o538 iV ipdlen gverage
1Parthar ket et teedso Aromal . dodiof cati.on is carried out

for a period of at least 10 m nutes, especially at

| east 15 minutes, preferably at |east 30 mnutes, nore
pMEtdrrdd agicdrsidsty aboutclrimoub, hanvstthediaedoridi nghat
tqQ.one of clainms 5 to 13, characterized in that aci :

i gzlhé;ed%gé’gecrﬁiyts? al péarrot\ﬂloﬁl reéﬂl at ’g]ile t a}ﬁ?ﬁlgfedgl!b%&te
preif:anake y bebaeegd n e tR8gE Wdight0. S5of 0 Gayérite and
particular 1 to 5 and preferably 1 to 4.5, and in .
p&HRRIA LR | 49 R% tUFASt4 S0%r PEsEeryeghedtaslieasit 0%,

IR LAYy the PRAA UBos and in particular at
least 90%.

Method according to c¢laim 6 or 7, characterized in
that the aluminium hydroxide wused as starting
material has a specific surface area of 1 to 100 m?/g,
in particular 10 to 60 m?/g, and preferably 20 to 40
m?/g, particularly preferred about 30 m?/g.

Method according to claim 5, 6 or 7, characterized in
that the aluminium hydroxide wused as starting
material has an average particle size dso of 0.5 to 4
pm, in particular 1 to 3 um, and particularly

preferred about 2 um.

Method according to any of c¢laims 5 to 8,
characterized in that the amount of aluminium
hydroxide is in the range 1 to 30 wt.-%, preferably 5
to 20 wt.-%, especially 6 to 10 wt.-%, based on the

total weight of water and aluminium hydroxide.



referably being in the range from10 to 14, in
particular 11 to 14 and preferably 12 to 14, and in

woaodsitoed4ar i s greater than 12 . 15. Method aceoraiPns/003951

10.

11

12

13.

14.

15.

to claim 13, characterized3in that hydrochloric acid

or 1 dosul phoni. ¢ acid_is used as_crystal -growh-
r@/ﬁ%cfngaggpg’dl&lg somumaler oRfde F20B8d a3 . to 3,
C ot ot oM 4l I B9 UERA £ NEhbaBBmpExra VB0t ACLRT €h8JrhAge
a%of claims 5 to 15, characterized in that, after

cdHAmgl 7@ h&Cr ésul34thg° Sol pyefsrabpar at2d fForha he50 °C,
a [ S e i e 17. Method according
t%H)c aispr#é_l%é,gxg%%\r/\ggsc e?cljglgcgl élj#’tﬂcat drying is carried

out in a stove, by spray drying, in a belt dryer or by

TRIgMs | noWeh Lhe product, TS LI Ul gizegow th ht o

air and i s conveye rough of “m

actendidtgetized aiim 1@hathanadt €icaedamn tilkat chlieied out
washed solid is resuspended for spray drying, also

adit Ry difsFet e i r 8quiFrBge. §g9mUsg of%a ff&mg bar,
- I dat +f 113 &fo bﬁ@?ﬁ_]@éﬁ:?'%‘f@ﬂé%ﬂgdhﬁxhge 23 bar.
according to any of clainms 1to 4 or obtainable by the
nmet hod according to one of clains 5 to 18 for

f hasmpipof LRgoehiRg! YIRY S QhyM XJir 8.1f1 R0l YBBrSp 11,

especially of therifopl astics; elastoners and
t lgdemssterizgd idm néhatr owmsliifikedtoprcr dssl cakeded out

f%rnrge or uq]f né'xgusfes thereé)f.. é20. 4B ccaording to
oL 6 A A ST CHACTE TSP REE 1 s a
t hernopl astic pol yner, especially polyolefin,
Method according to any of claims 5 to 12,
characterized in that modification is carried out for
a period of at least 10 minutes, especially at least
15 minutes, preferably at least 30 minutes, more

preferred at least about 1 hour.

Method according to one of c¢laims 5 to 13,
characterized in that acid is used as crystal growth
regulator, the pH value preferably being in the range
from 0.5 to 6, in particular 1 to 5 and preferably 1
to 4.5, and in particular is less than 4, or base is
used as crystal growth regulator, the pH value
referably being in the range £from 10 to 14, in
particular 11 to 14 and preferably 12 to 14, and in

particular is greater than 12.

Method according to claim 13, characterized in that
hydrochloric acid or amidosulphonic acid is used as
crystal-growth-regulating acid, or sodium hydroxide

is used as crystal-growth-regulating base.



vi nyl polynmer, styrene polymer, polyacrylate; a
t her nopl asti ¢ pol ycondensate, especially polyamde, a

woabosast®ds; a thernosetting pol ycondensate, espeT@iPalosyo3951

le6.

17. Y

18

19.

20.

phenol plastic, an unsaturaled polyester resin; or a

PRRBC! peSaRaLal LSO, e, P e thanejand

SWH=AR e dih et €S0 fhat, | ggsbyt V&&ilﬁt_’:}e péﬂé’”%%%ultlng
and especi ally thernopl astic or crosslinked

péiisicef iLAs erpeapedy fxon t hee eddueppes erldsiyiRE, washed
L%Evéﬁ%’ HDPE, EVA, EEA, EMA, EBA, PP, or rubbers

" Use according to claim19 or 20,
characteri zed in that the fI ane-retardant filler is

n et,her t fl ame-retardant
ad it%vogsgcgspe ¢ alﬁ%/ \A;(\n? % al ur#ﬁ?fﬁ%tﬁf&lzg%adjen that
( AiY)ing negnestubedyduexidea( Mbre, ptépLayadrying, in
hal o en- cont ai ni ng_fl ameproof i ng agfnt phosphor us

arffd/ B br §&NEFh R phE U IIRBUNES, S§erproduct is
Nkl K I ABPREOT ol PIaBECRES coft @' £Mr8&g§”hn%md
cyanurate. 22. Polyner conposition, cHaracteriz

t it miilgol yner or a mixture of polymars i's

flameproofed with a fil |er based on al um ni um

hydr oxi cLe according to any of clains 1 to 4 or

. oMed:ihmbl acpyrdhsgneidhodlatwondi, ng:ltsarauy.ecnﬁzeldai s Fhat

it.bein ossible for oth ret ar dant
S | vesEd el P Rostht AP AR | At ( ey arying,
esflen alddionelipaPignsel eciguiradn. al um nium

hydr oxi de (ATH) , nagnesium hydroxide (MDH) , huntite,
hal ogen- containing flanmeproof ing agents,

Use of a flame-retardant filler based on aluminium
hydroxide according to any of c¢laims 1 to 4 or
obtainable by the method according to one of claims 5
to 18 for flameproofing of polymers or mixtures of
polymers, especially of thermoplastics, elastomers
and thermosets (all in non-crosslinked or crosslinked

form) or of mixtures thereof.

Use according to claim 19, characterized in that the
polymer is a thermoplastic polymexr, especially poly-
olefin, vinyl polymer, styrene polymer, polyacrylate;
a thermoplastic polycondensate, especially polyamide,
a polyester; a thermosetting polycondensate, espe-
cially phenol plastic, an unsaturated polyester
resin; or a polyadduct, especially epoxy resin, poly-
urethane, and these can be both homopolymers or
copolymers or suitable mixtures of at least two of
the polymers, and especially thermoplastic or cross-

linked polyolefins and copolymers thereof, preferably



phosphorus and/ or organophosphorus conpounds, or
ni trogen-contai ning flameproof ing agents, especially

worb@nioes cyanur ate. 23. Pol ymer conpositi on aeCOME#R009/003951

22.

23.

to claim 22, characterized 3n that it contains 0.1 to
250 parts_(phr

prigt er ZHPF ,101,%%@%20 2Et s
prefisded dp dwe80 parts (phr) of the filler according
to the invention, based on 100 parts (phr) of pol yner,
and when ot her £ ane -retardant additives are al so

21 U | ng 4l el gbl .. | he
236% T oAty (o Thased T TV PGt
pdiiaterthe flame-retardant f£iller is used alone or to-

I 5to 150 t hr Bp
sy }%/%r)%mésp%&%alslég ) P,

1;1%(1 in

gether with other flame-retardant additives, espe-
cially with an aluminium hydroxide (ATH), magnesium
hydroxide (MDH), huntite, a halogen-containing flame-
proofing agent, phosphorus and/or organophosphorus
compounds, oxr nitrogen-containing flameproofing

agents, especially melamine cyanurate.

Polymer composition, characterized in that a polymer
or a mixture of polymers is flameproofed with a f£fil-
ler based on aluminium hydroxide according to any of
claims 1 to 4 or obtainable by the method according
to any of claims 5 to 18, it being possible for other
flame-retardant additives to be present as well if
required, especially one or more selected from alumi-
nium hydroxide (ATH), magnesium hydroxide (MDH),
huntite, halogen-containing £lameproofing agents,
phosphorus and/or organophosphorus compounds, or
nitrogen-containing flameproofing agents, especially

melamine cyanurate.

Polymer composition according to claim 22,
characterized in that it contains 0.1 to 250 parts
(phr), especially 5 to 150 parts (phr), preferably 10
to 120 parts (phr), especially preferred 15 to 80
parts (phr) of the filler according to the invention,
based on 100 parts (phr) of polymer, and when other
flame-retardant additives are also used, their amount
is preferably in the range from 249.9 to 0 parts
(phr), based on 100 parts (phr) polymer.



