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PCT/ GBOQY (07139 ACRYLI C MATERI AL The present invention relates to98 Q5%AW2

retardant acrylic material and a nethod for its nmanufacture. 5 Acrylic

mat eri awo girgsaersed in a wide variety of applications, forpcateBmio139
bui I di ngs, autonotive lights, instrunment dials, light diffusers, |enses,
nmedi cal di agnostic devices, signs, bath/sanitary ware and gl azi

Acrylic materials are used because of their toughness, weat QM"” @ ﬂ@
appearance and stability chaxCRYLIC MATERIAhey nmay be used

material to provide a coating layer over a substrate thernopl ast*iéliéstat eri al
and hence inpart the acrylic characteristics to the 15 thernopl astic
material i GhréseRt| 1Haénéi$ﬁefsmateaarcactaerfl%decsret@@&%@sae}yi%h
thernoplastic materials in the [iterature include

acryl oni materbal aandna-seyhedecf ¢BEr swhkoh fiastaires| osed in US 5, 318, 737.
20 In.certain application areas for such plastics it may be inportant that
t he plsastics material can exhibit flanme retardant properties. Acrylic
nateri al AcFELNOt materdallsy fdree el danh. BOr widy buiddid¥y of
applications materials are required to be tested using BS476 Part 7, which
is a 25 sﬂpphk@agp@@ad ofox | gxampder  bupddingsi,s ausemokdvieer Loghsisce of a
mat eri al e ow | a hor 1y he

mat eri al . gé@ééﬁ?r o%dl%,][gc} 4 ar ghﬁozosrsTl8 %FEE&%:?, %égg%gﬁg ﬁﬁ%ﬂgg tl
attain ad&ﬁmstianevzﬁcé’ssufsigns;rabalth/wﬁd:atmy tvhfrezlaﬁdl iguaatm@n to 30
denote that the material slunped during testing. Ext

pol yri€t hyAFRY ki€ r W%ﬁeer’(qﬂf\ﬂm?rﬁn |'#sedhi w5e h &t tﬁBeF-6V\/e§Pu8F§§§srvat i ng

4 Umj%eé@ﬁe@%i@z? it a?:g%‘éﬁ:a%%% sPh&2d @b if1liaRE &RabalteRque 125 SUffix
tached to any *QG000 DFC 29&1 WO 00<i5727 2 PCTI GB00/ 02139 hi gher

cl ass duelhey simathi hg w@quit iagh 8f capPpbonls materiadnete emq}ame a

iee of or RN EIBnGeRRr TR T Apbiractats: CasERERIA T Reberil

acrylic rémé€es impart the acrylic characteristics to the

15 thermoplastic material which itself |has different
characteristics. Examples of such thermoplastic materials
in the literature include acrylonitrile-butadiene-styrene
(ABS) which is disclosed in US 5,318,737.

20 In certain application areas for such plastics it may be

important that the plastics material can exhibit flame

fj retardant properties. Acrylic materials are not inherently

flame retardant. For many building applications materials
éré required to be tested using BS476 Part 7, which is a
25 surface spread of flame test. Under this test the
performance of a material is classified by how far flame
travels horizontally along the material. Classes from 1 to
4 are possible, with 4 denoting failure to attain a higher
class. A Y suffix may be ;dded to- the classification to
30 denote that the material slumped during testing. Extruded
polymethylmethacrylate (PMMA) will achieve either the
lowest class rating of 4 under the BS476 Part 7 surface

spread of flame test or have a Y suffix attached to any
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5 are disclosed in JP06049312- A (GB2212807-A, DE3700373-A f and 03 DEC 20

@B2172600- A. J61051047- A di scl oses a PMVA conposition for building materi al

usage which contains cal ciumalum nate hydrate. This inorganic conpound is
bel i evegoloardase water at tenperatures,around 300 ' C angdirisueeksssen 10
the ability of the acrylic conpositicw?to burn. O her inorgani c conpounds
that are known to have sone flanme retardant properties include various

i norgani ¢ metal conpounds. For exanple, US 4965309-A discloses a rigid
flame rehagtemt qdyyi dyle did osldmpiRdC) Adipoisirt | ofi womploubilsc oni®h ns

I norgani ¢_zi nc, magnesi um an |, ybdenym co uynds which are clained to
reduce s%ﬁ?@edéﬁﬁékﬁﬁﬂﬁ %ﬂP%BEﬁFﬁéeﬁf%Fh54£&.quWEQﬁgﬁﬂ¥srﬁ§ebﬁe%ged as
an addi t i@y 9 tRBAE ) 2P’ ehatild REOPBEL 'o%%affrﬁc.‘)tﬂ%spﬁhI%WES- 20
It is an object of the invention to provide an acrylic materia I ch has
enhancedcbmpomndst saslafl ape opetairdandndad emitaled ifroragnywl hamdtcices.

Soryi o Raber Plrlhmset comprveeeb8a T2 %0 (cBRLERR TinT o BERIAGFT A TR
conposi t bad arN72600-25~ Jen 0810079 hak se88segNhaipMMIy @@h%@?it%hCh 30
contains between 5 to 70~ by wt of halogen; , c¢) 0.1 to 25~ by wt of an

i nor gani éogonpogitddndcomaierigl at usags ovelek asoptiadéis hy@rdgiuw,

chl ori de SHART BN PURTEERE TR G TRIbf y BOBRE ot oy LS AP AR, Uim

tin, coppose Eganeae, tenpidatirés oaroand 3007 & werbritenspelesskhere is
provided a nethod of '. manufacturipg an acr%%ic,nateria whi ch_conpri ses:

a) 4.0t o the 98ba)iky oPfanther AFEYESAPEIRRSFILEON h)ta PAI5- BFNGE of a

hal ogen qoRiyRidHiY RUMPBUNAE ThaAON3IS kRBWHESHo S Hef¥re/ Osdte WE18kne ¢

hal ogen; L

retardant properties include various inorganic metal
compounds. For example, US 4965309-A discloses a rigid
flame retardant polyvinyl chloride (PVC) composition which
15 contains inorganic zinec, magnesium and molybdenum
compounds which are claimed to reduce smoke development on
burning of the PVC. PVC itself may be used as an additive

to impart flame retardant properties to other polymers.
20 It is an object of the invention to provide an acrylic
material which has enhanced flame retardant properties and

a method for its manufacture.

Acéordingly, in a first aspect, the present invention

25 provides an acrylic material which comprises:
a) 4.9 to 94.9% by wt of an acrylic composition;

b) 5 to 95% by wt of a halogen containing polymer which
30 contains between 5 to 70% by wt of halogen;

c) 0.1 to 25% by wt of an inorganic composition comprising

at least one of an oxide, hydroxide, carbonate, borate,
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c) 0.1 to 25~ by wt of an inorganic conposition conprising at |eagf3 0e¢ 282
an oxi de, hydroxi de, carbonate, borate, stearate, chloride or brom de of
zi nc, magnesi um 15 nol ybdenum antinony, alum nium tin, copper,
manganeggy ogp@a@ t or iron which process conprises nelt blpertsugnznyef erably
bet ween 150 to 250C, said acrylic con‘;sjaosi tion, said hal ogen contai ni ng
pol ymer and sai d i norganic conposition. 20 Said acrylic conposition may
conprise a honopol yner or a copol yner (which termincludes polynmers that
have noretéhzatew dchleridé repeat biantisde of ofin &ilng, (akhlepgnesiykgte or. a
copol ynmer copprising acrylonitrile, -especially a 25 .copol yner which
i ncl udesmgiygpgﬁé‘u&hd anrt Wtria}]e‘:‘mﬂbf' atitPr i (FORPRE nal@BFaRese ot her
materi al c§BaReCiod lirgpol ymeric material). \Were said acrylic conposition
conprises an 30 al kyl (al k)acrylate, it is preferably a hono or copol yner of
at | east one Cl-Csal kyl (Co-C aal k) acrylate and is nore preferably a
copol ynmer_nade b Ql ynerisi a nomer . m xture, gonpri_sin 0-90 ~ of an
o ky1S mebRaPy | ReShd atperie. FBE8S vi5 1570880 230 HSRGE 7557 4
PCTI CBOOn2R:33 bl ny %rpfacaiy 1 &Vhaeryhdt fhidh~cehfsyhiseBthacryl ate is
preferably a Cl-C4 alkyl nethacry~ ~~te, for exanple nethyl nethacryl ate.
The al kyl acrylate is preferably a Cl1-C4 al kyl acrylate, for exanple
met hyl , yig Qr t t e el Lght .(My) of the .
al kyl (al % gdrgy%egt ?#%g%prq’g é’lrtgb‘% %‘F ?ggﬁfgo%la%@g%g%%e preferably, is
at | east 50,000. The nol ecul ar wei ght- may be 500,000 or |ess, preferably
200, 00D or | ess, re kg)referab y 150,000 or | ess, Wiere said acryl]ic
conpdi t Pon %oﬁﬁri@g s'bY Whp&iyndr N5 AP ERARA RS PPiIYE‘,eri tW be an
@r ylic- sbni@ieac mdwamddd id acd APg% B9l weebf asiygeni;trile- EPDM styrene

| ymer (AES), styrene-acrylonitrile (SAN) polyner, o
ol ef i n- s€yr &nd- & W hiky ive eDsAn poloypeenier composition comprising

acrylonitgile- adi_ ene-styren S) W AES N bei ng
preferr eal.[: £?$§%I gn%op%fyéér sg}é%égfi gﬁ%ﬁgayg]ﬁﬁ'oméglr:l gafcﬁél Lpgge]éjaa‘fsél east
15~ by wkteaztd)r ef enabiidat |east RESmabye W ofmor gineef emidynesdiuhpast 2S%

by wt, especially at |east 30% by wt of acrylonitrile: and |l ess than 50% by
wt, ¥t ef BPabASrigy ¢ AREINQONYDy S4UNMEBLENyr diidlabFfYPPeEs (MARTENBES®Y Wt of

acryl oni tplla8+ or iron which process comprises melt blending,
preferably between 150 to 250°C, said acrylic composition,

said halogen containing polymer and said inorganic

composition.
20
Said acrylic composition may comprise a homopolymer or a
\/) copolymer (which term includes polymers that have more

than two different repeat units) of an alkyl(alk)acrylate
or a copolymer comprising acrylonitrile, j_especially a
25 copolymer which includes styrene and acrylonitrile,
optionally in combination with other material (especially

polymeric material).

Where said acrylic composition comprises an
30 alkyl(alk)acrylate, it is preferably a homo or copolymer
of at least one C;~-Cgalkyl(Co-Cioalk)acrylate and is more
preferably a copolymer made by polymerising a moénomer

mixture comprising 50-90 wt% of an alkyl methacrylate and



Sui t abl e copol ynmers of acrylonitrile include at |east 40% by w, pr@’geufabmﬁ?-
at | east 50~ by wt, nore preferably at |east 55% by w, especially at |least °
60% by wt styrene; and | ess than 80% by wt, preferably | ess than 70% by w,

A nore weemsay | ess than 65% by wt, of styrene. , \WerpcHeBdo/masy mer
conprising acrylonitrile conprises a copolyner conprising acrylonitrile and -
styrene together 0 3 DE C 2002 WO 00l 75227 5 PCT/ GB00/ 02139 with anot her
material, said naterial nay be selected froman olefin, acrylic or EPDM

The anoudt-56f wife &t Bor addinl oactytabponnts addiy bemehhakeylatge Dsto 20%

by wt, preferabh 0 to~,15% Db iall tqQ. 10% b .. 5Th rylic
cgrrposi !to PSﬁ%r(aé:sa%éé’i Eil 91%#(9 %JOI\F?%} i @?ﬁﬁgsgé{r %@g( al %c?ii%g‘\f’g)e r'F%S/telE ?/i se
bet ween #@+HAE LUt .of ehabl ¥149180uk2018te a IOPPURIr 051 eser idjed, above
andbet ween 0-60 wt % preferably 0-40 wt % nore preferably 0-1020 w% of a »

rubbery edgylymacrBaterubbery espoPyser Mokdidan netbylal ®mhikhtpbve a -

glassctr Il t enper ewhi I.S.7l.ess tha omt erature, preferably
| ess ha%g%jléa.c%.' | ess ??Ig% -Z%ﬁe\@léal%go |‘¥1%%%tg bl égk opoI° rs&}\ﬁi ch
i ncl ude alrkyiibealk) dany kel ickproféeaibyi 4t baader 20hi0gierang, bhogks. Such

materials are || known for_use. as.,t heni ng agents for inproving
t hei npacPTEES e 17 akryepst e(rai%g’rs. t‘g‘BfﬁcPéﬁﬁer ¥ VRBY s

| nclude gRPOBATIROO! oBCT Yb8LES, pPBEORELYYALES0 SYDCNSy AELYLONI hLbe

and/ or ol efins (especially20butadi ene). anples of suitable materials

i ncl udespyedierabitydi EhddGUiderkesst yrene-ol ef i n

copoJe%mers, nmet hacryl at e- but adi ene-styrene (MBS) terpol yners,
styrene-acrylonitrile copolymers and core-shell type particl esbased on

al kyl achHetes sfid- &tylidcr ybapesdbdoft YEeRprddR Ll &1 I edopyRonef 0
rubbery copol yner are core-shel|particles based on al kyl acrylates, as &v
descri be¢ampising3agryionifgidfogeth @R abPai e pasHeticsspyeeaeably a
chl orine._~ Q) i p r. |y d.01..Sal C i

pref er ablafqmlﬁén%l ali gégpol yﬁé?%rrgg’ beggkgﬁﬁorﬁ#aﬁ%dggﬁ#¥/g?g#§?

poi yvi nylpdilgherr | daARS),yVvi myirmaree-addydrdmiet 2ibe chiSANhat efoPyherSai d

pol yner iféﬂp;r,eferabl chosen from . §E3 CE? %}6 WO 001 75227 6

pcT/ HB0O S5 SRR FYLOROBEL Y Rer of WPSBI chl oPRIYMKT vi nyl Plene

chl ori de A difl tades QAN fa Ne NE- BEYYERE | @BY ef cARe POl VM| aghl ori de
(PVCO). The hal ogen containing polyner may contain additives know to those
skill ed AES randhirdAN D ding tefenrednt ai ni ng pol yner may contai n between 0
to _ 20% by w of titaniumdioxide or calciumcarbonate filler y. or a

m xture of both. Said hal ogen-containing polymer may include for exanple

pi gnent s sdidd¥e, coppadineTedi tompgi sy | 8873 on¥ rati@abi iinzahide t Ber mal
stabilisers and 10 viscosity nodifiers. Said hal ogen contai ni ng pol yner

sui t 881 y hafttuded® Y| whst MPs%, BreferatlpAymbeasys &0 by ywhe meast 80%
Q. TR RUEIANADLY 2laleassed %Wesﬁé@f&ii‘%ﬁtﬁtlﬁfﬁt 383%%

w .
Sai d hal 6gen contai ni ng polynmer may consi st™ essent pol ymer ."“15
Sui t abl y wit hef hatogéondartidieni rapgolgssr thamerb@bnbydarted prefeeadlyence of -

any fillers or other ingredients (e. g. .the | stabiljsers_or viscosity - -
modi fi ergjeﬁ%cmﬂés‘lgk E’é’aé‘ftllo'@}{)’gﬁ Rg,efﬁrré‘i’g;ab]r?/s%t théé?s@%%’ﬁy“\ﬁt, nore
20 pref er&@lgc@ldmif%% by wt, especially at |east 40% by wt and nost

preferably at |'east 50% by w of hal ogen, especially chlorine. The hal ogen
cont@bni ng pol yner, preferably in the absence of said aforenentioned

i ngrediergs,, ef erab includges less= th 70% b , 25 preferahly |ess
than_ 60n iyt SRbl S SoRpime F S8 eV Eond ELS Tadtylly X DeRsf 0¥
chlorinepPretpr pbb¥ersdin g al opeas€o8bal HngwPp! Widlle ipedrdeapng 2@l ogen
ot her than chlorine. ,

least 55% by wt, especially at least 60% by wt styrene;

and less than 80% by wt, preferably less than 70% by wt,

30 more preferably less than 65% by wt, of styrene. .

Where said polymer comprising acrylonitrile comprises a

copolymer comprising acrylonitrile and styrene together



30 Said acrylic material may include at |east 10~ by wt, , prefera@BWEY 2002
l east-20% by wt, nore preferably at |east 25% w, especially 'at |east 30%
by wt of skid hal ogen containing polynmer. Said acrylic material may

a. ncl udgygeffasazr 3 D E C 202 wo oons~, 2~ PCTI GBOO 02139 pgér/Gsoolo2 59
preferably 60% by w or |ess, nore pre‘ﬂ'ferably 50% by wt or |less of said

hal ogen containing polynmer. d ~~ ., .. The hal ogen containing polyner is
preferably conpatible 5 with the acrylic conposition such that it can be

mel t bl endticth | ahothbe aatglrial;omads mattemidbhomaymbeh sifddtedit frofiai d -
acrylic material_omy inclyde at |least 15%by wt, 10 suitably at |east 24.9%
by wt, prafecfiing Ia€§é’tﬂ4:0%35y '?Mnor'ré"%réf“é’rueﬁﬂ y Ot FQ&stSBM?@Ey W,

especi al | i t cam¥nh g agr ¥hiC Lré}[qg)s@t' n. i€ya ylic

mat eri al ’as{%ﬁ%{?ﬁa. ﬁcﬁégeéng%%%fm or |ess, preter abhe/ g(@?b wtgrtér | ess,
nmor e prefprabéyabDyo Dytot 168 bgswt, 18spepéeildlyl ¥ a0l Wy ort! ess of said
acrylic conposition. Said inorganic conposition preferably includes an

ani on el ected from an oxi de, borate, hydroxide or carbonate. A cation of

sai d i norfRai CaEPPPOS| tESHpbdS1iPIGH er pddpeDaselecbre feompaRtiAgNY anti N,
zinc, magnesi um and alum nium In one enbodi nent, the inorgani c conposition
may be chatkynlf{abl) acrydate)ondayt £ARRLRL okedeeen hyiiokdlle wtas

al um niu | |r esi a i re p L.nQraani c

conposi t {%ﬁeféggg%gega?rsg?nqtgmog%t %rggtglgfnea'@baosr aé%%g%%?%% %Egﬁﬁd &1 de of
al um ni unbegzween OF@0, wtigngateferakly i 040 owtdxamdre neoeesrabl py d-oxi de
and zi nc oxide_ or magnesi um hydr oxi de and _a blend of zinc 30 oxide and tin

oxi dé coroNEd . r efepr EHPPETYS COPRLYREZnn&Ye)2 Tubkery repelygsrs we

O mean materials which have a glass transition temperature
which is less than room temperature, preferably less than
0°C, &e.g. 1less than -20°C. We also include block
copolymers which include a rubbery, low Ty block, often

15 with harder, higher Ty blocks. Such materials are well
known for use as toughening agents for improving the
impact resistance of acrylic materials. Suitable rubbery
copolymers include copolymers of acrylates, methacrylates,
styrene, acrylonitrile and/or olefins (especially

20 butadiene). Examples of suitable materials inc¢lude

styrene-butadiene rubbers, styrene-olefin copolymers,

“ ) methacrylate-butadiene-styrene (MBS) terpolymers, styrene-

acrylonitrile copolymers and core-shell type particles
baéed on alkyl acrylates, e.g. butyl acrylate and styrene.

25 Preferred types of rubbery copolymer are core-shell
particles based on alkyl acrylates, as described in US-A-
5318737.

The halogen containing polymer is preferably a chlorine-
30 containiﬁg polymer. The only halogen in said polymer is
- preferably chlorine. Said polymer may be a chlorinated
- polyolefin, polyvinyldichloride, polyvinylidene chloride

" or chlorinated PVC. Said polymer is preferably chosen from



10 15 20 25 30 WD 00175ZZ7 Said acrylic material may include at | edsd DE.CSW
by wt, suitably at least 1% by w, preferably at | east 2% by w, nore i
preferably at |east 3% by w, especially at |east 4% by w of said

i norganiwou@AERgi tion. In sone cases, said acrylic materi gecr@sooigigoude at
| east 5% by wt, or even at |east 8% by . Said acrylic material may

i nclude |l ess than 20% by wt, suitably 18% by w or |ess, preferably 16% by
wt or less, nore preferably 14% by w or |ess, especially 12% by w or |ess

of said i aor goiymennppsit icopolimee sfii dingdr giliox icdepmsi vinplidehgdes .
nore than e gorpou of .the type described, the aforepentioned appunts

pr ef er abl F?’ﬂé’fr &-0 &ﬂ\? sdwﬁ-%g‘gﬁ%o%ﬁﬁiﬂ%ggof pPSé’ﬁSEt i ¥8 cBFpoER88LYn said
acrylic A kAl N ' t . brgfeer i &4 : i tion

e A ang B e B T ioar oy 90T RS OFRREE TN |

cati ons ofnayhecowypainesddidsidrdsr know |to atposkerskil bedodnnettie aakd -
i norgapi c_conmposition includes, two _di.stinct conmpounds, fo rovi di hg, said

tvo di PTordift IRt oHS APt oY RREYRRY oRaY (T vRInPeBeE (fsES .
conmpound s HECRRdoEoREGAH UM dhexiaer eanicakol@estdt9enaty Belakrl east
0.05, suitably at least 0.1, gr eferably at |east 0.15, nore Er ef erably at

| east 0. 1®r aspsitalyrs af Peks+ 2 Safik hategenngonpkaleingt RAAYIEEX 8@t ably

| ess than, e |y, t %V‘SC no er S 0,

especi al | f’%lg{cgér #ggs.e)ﬁ@gﬁ b?q' 0 o%’ sg?éﬂh rét aigﬁo@/ﬁ%%ﬁng‘oﬁﬁ%s&ae% !

acrylic migbpicdamtey, beUdt | shabilisersyi t abhgrmbll essttalf Viseps ef anabl y at

| east 1.0, nore preferaﬁé}%_at | east 1.5, 1y at |east 2. The % by wt

especi a
of salf fiVHSICRHBHPbuNBOREF 16& S -essS2han {x@io&e@ er GOy 1RLRIt hBERLlyMEFyr o

pref erabl ./ Qb) $SSinctalRed aldy 2103t | epSy The Yoky Worof PUI ond -
conpound in saird acrylic material may be at |east 0.5, suitably at | east 1, )
8 PCT/ GBO@3fed®=bly a6 3leEgr 2803 gy 0%t;5209rg RPCRIGREH1N2180 dreefsdr abl y

at | east re preferabl. t least, 5 _es ially at |gas 5. _The % by
M of o he 28 R S otsRRtraliy £B7 TEs bl bV beSREY s Fiater s o
., Sui t ablgbrtesningnpalympremavallondiass éseendddly)ob popereal.ly 10 or

| ess. In one preferred enbodi nent, said first conpound is an oxi de of
anti mBAy and sai d second conpound is magnesi um hydroxi de. 10 I n anot her

preferred squjﬂﬂl nt aid 1 4 i i an i cond
conpound i's nagn ﬁanh y#&x‘%@ %ﬁ%%ﬁgquftpﬁ%%?‘%f eggég ?réglgg'?irf%n said
i nor gani ¢ irpnplsi absent@Epof sanyzi vl béasnalre, otthexr bngatdiend snmag@nepi um
hydr oxi de. Sai d j norgani_c, conposition coul,d incluyde.a conppsite 20 conmpound
arranged t@%\‘?keﬁ%@’t?&ggo% aNEFOSE tat WB%}%F'GFsgxah‘b‘F udgsneat te.
Hovever, siddabl o4 eﬁ?  wtl NgprB&a-uha yPr gEeradh ye | g t BN 0% Whordore
preferably |l ess than 5% wt, especially Substanti al li/ none Of the inorganic
conpogitt i @refenaby uptofleastonddyi by ednprAreciablyhatwdiegist AQ% dye

particle UETSHE RheBHiElERR, Sl IAATDCRORK 08 IRl
50um espeagépétialbgs Ohdmdidral, THet allalsgen hatoh@ining polymer,
preferably in the absence of said aforementioned
inéredients, : preferably includes 1less® than 70% by wt,
25 preferably less than 60% by wt, especially less than 57%
by wt halogen, especially chlorine. Preferably, said
halogen containing polymer includes no halogen other than

chlorine.

30 Said acrylic material may include at 1least 10% by wt, .
preferably at least  20% by wt, more preferably at least
25% wt, especially "at least 30% by wt of said halogen

containing polymer. Said acrylic material may include 75%



30 material can have a high surface gloss. In sone cases, the - di@g@@@rm
‘may be smaller, for exanple less than 0.1 umor - below. In this case, the
particles may be sufficiently snall so that they do not scatter |ight when
i ncor powg ths2270 3 D E C 2002 wo oons=~ 1 o rc~ri Gaooi o2ipgg/aBiom2ie
acrylic material and, accordingly, clear acrylic materials may be made. The
ratio of the weight of said acrylic conpositio~~ to 5 said hal ogen
containing polyner is preferably at least 0.5, nore preferably at |east 1,
especi alwy ar lesst prEfetablwnt 0%nby bt |asslessin Moresprredienabless t han
5, pref l.y less _than 3, re.preferably less_than 2 specially 1.5 or
| ess. 1g%eg¥a‘f'?o°%f iFﬁS \ﬁ?&,ﬁi‘%&{%‘?%ﬁ%ﬁvﬁ%“yo%o%?fﬁﬁrf0 sai d
i norgani ¢ conposition nay be at |east 8, preferably at |east 10, nore
preferably at |east 12, especially at least 13. The ratio nmay be |ess than
30, suitBivey halngan qearaZning epbedamer | &8s pusfierablywoconpadfidrlabl y | ess
t han .18, especi,al | . t h er di {,. ves .suc s UV stahilisers,
col odr an‘f’S‘?HI ﬁ%‘?% cér'#[rgﬁzltéc ?%g%)%asrleticczgoﬁr:ngr‘f g f%ﬂlljé/n‘g ilﬁl: ag?;ﬁll i‘%ezd“eﬁai erials
may be ppEesdédi n ifeocacriHd ¢ aEmirgliial otompesipient i anitheud pmefc red
enbodi ment, _{he_nethod conprises nelt bleriding by extrusion of the
inorgani@lﬁg?’rﬁb}éﬁ:ﬁ’i'on and the 2~ acrylic conposition together at a
tenperature between 150 to 230C, nore preferably 180 to 220C fol | owed by
melt blending with the hal ogen containing polynmer. Mre preferably the nelt
bl endi ngSéydexacrglba imatgrial tmay i dgrddident att desster 158t wegn W50 t ~o
230C,_ nore,preferahly, 30 160,t9,200C and particularly 170 to 19SC. The
acr@q c ﬁﬂi‘g?g&y Jbeea%dg‘}_i'ﬁ%t %é’ *Br'm @’Feé%%*?@lf %T‘I i&gs%ov%% PYr

anul esyt |t feYe bprisesrathDpe s asadt 808 BE Gt3003sye-0ah 19227+ 11
‘\%/ GB00/ 02139 capg ock matl;?i al and extruded O}Eto gt her[yglcastigs

mat eri al $eassr SH&kY evEi §fd Seld REENLi6r REMBPSABEONPYVEaLsH| 3eE Yk ERe

ol yners_| Iyn d; dyfke tyr e nmer.

R
80% by wt or less, more preferably 70% by wt or less,

15 especially 60% by wt or less of said acrylic composition.

Said inorganic composition preferably includes an anion
selected from an oxide, borate, hydroxide or carbonate. A
cation of said inorganic <composition is preferably
20 selected from antimony, tin, zinc, magnesium and

aluminium.

In one embodiment, the inorganic composition may be chosen
from at least one of a borate, oxide or hydroxide of
25 aluminium,. zinc, iron, magnesium and tin. More preferably
the inorganic composition is chosen from two or three of a
borate, oxide or hydroxide of aluminium, zinc¢, 4iron,
magnesium and tin, for example magnesium hydroxide and
zinc oxide or magnesium hydroxide and a blend of zinc
30 oxide and tin oxide (commonly referred to as zinc

stannate).



5 coextruded. or laminated onto netals. Material as described .merﬁ&m
of sheets (e. g. extruded or | am nated sheets) nmay be thernofornmed or
otherwise formed into a desired shape by a suitable nmeans. 10 The invention

ext endswigpofgcr yl i ¢ material which ceorrpri ses . a) 24.9 cr/SooRd1y W of
an acrylic conposition; 15 b) 5 to 75~ by w of a hal ogen contai ni ng

pol ymer whi ch contains between 5 to 70~ by w of halogen; ¢) 0.1 to 25~ by
wt of an inorganic conmposition conprising 20 at | east one of an oxide,
hydr oxi dgaiear aeﬂgnec hedtdtia bt mayat tnchider ate beabt org 5% ObyZi wtE,

-~ t , al t
Cobal T OPULEARLDIATTLSARG oA BY Wiiv HTCEBAMMKE T5 LOREENGS GRY WE,

f f
manuf act yrjRg r%i%ﬁ&fé(ﬂ;ig;jﬁ?)gﬁg)% . to%;,scmorﬁﬁé?lai%g‘l at et 94@y W o

an acrylic corposition; | ogen cont ai ni ng ..
pol yner Wy oft codfit &aisd behorganct compesl;jtlm ofI-maSogen caseks 3 BakdC 2002 -

WO 00/ 75227 12, PCT/ GB00/ 02139 25% b norgan

Eonp;) itiagﬁ: éﬂ{‘ﬁ)r‘f‘%\:?}ﬁlagalf‘a)'e%?gﬁﬁg BE zﬁa8§| g% %ﬁ’ydﬁ dmid@%?bﬁﬁate -
orate, § Gt de @ Ot €019t HateriEgngay unl) ¢eds)

ant i nony, %I%trjt?n ﬁ%u(rinw tin, co;?pler mat%ganesgl Srlco bal tyor nl ron which process

conpri se&hagl t20% doyli Wy, b\}l'éﬁbﬂ-usilﬁﬁi byetieod 15FE/0 m’t;r@blm aétylic

conposi tion, .said en cQ ni S [ rg

conposi t :b&n SL-0 A#]acf T r!}gcfla% asé)%%@l g:gg% hgégl n‘g‘(r‘)naly81 e %SSSVI ed in
the formegipgeidElg. TP pebyet swiray orhenléest herfral bgipr oceasedahdic any
downstream application. Alternatjyely, a solid form

..0. pellets)
compt? si FEMRAULBEPYE i cw}é%%oﬁﬂ-%n HRIIRIE | rﬁﬁ%ﬂé%tégﬁpoéPFilb‘ﬁieﬁay be
suppli ed ch-d Or cAURSCAURNt JUmldhd e 2 BRE] RYLAOCTHLO0EAEANT RO (|

Thus, the 1 nvention extend a solid formconprising sald acrylic ‘
conposi t |aﬁomrdenmdnedoagannd:sccpqaf§nahﬂry lméem tot e %Sy of" tdvepr essed

h f . d t d t 20
" epr esenEmoa s cofy FHEPERELvEn CBAPRLEGR 7t SRR RS THER bR LtLends to a

fl ame retardant conponent conprising an acrylic material according to said
first aspect or manufactured in a nethod according to the second 25 aspect.
Sai dléonﬁohmnqaglbéeamgoemﬁ@@@@hiry | Sl h gty S neAmPRR L ER-omdludes

said acrylrlgarrlrgég !t% provide at least two different anions and two
different cations of the type described herein. In a
preferred embodiment, said inorganic composition includes
two distinct compounds for providing said two different
20 anions and cations. The ratio of the weight of a first
compound to a second compound in the inorganic composition
may be at least 0.05, suitably at least 0.1, preferably at
least 0.15, more preferably at least 0.18, especially at
least 2. The ratio may be les$ than 10, suitably lesjs
25 than 5, preferably .less than 2.5, more preferably less
than 1.0, especially 0.5 or less. The % by wt % of said
first compound in said acrylic material may be at least
0.5, suitably at least 0.75, preferably at least 1.0, more
preferably at least 1.5, especially at least 2. The % by

30 wt of said first compound may be less than 10, preferably .
less than 5, more preferably 4 or less, especially 2.5 or
less. The % by wt of the second compound in said acrylic

material may be at 1least 0.5, suitably at 1least 1,



L]

30 Said conmponent may be for use in construction. Said conponent mefy3 B Cr 02
use in construction of a building. For exanple, it could be a solid or
coext ruded ., 03 DE C 2002 WD 00l 75227 13 PCTI GB00/ 02i 39 bui |l di ng

conponerjg ofrxszexanpl e a soffit board, 9bar ge board, fascipchesoei213 addi ng

« board, siding, gutter, pipe, shutter, W ndow casenent, w ndow board, w ndow

profile, conservatory profile, door panel, door casenent, roofing S panel,
architectural accessory or the like. Said conponent nay be for use in

const r uctpreferalehycl @t orléastno? hgy amdmeoprefexgibliyatatonleasth 8 a bul-k
material or_ as, oextruded |.am e. ch plicatjons_include, 7.0 but
are not ﬁsrﬁ%%haa%gY cﬁefcoﬂﬁar% g;taste'ri or A7 | %p bghi\‘d—'e b dPR§SNdhunper s
(fender s)gofdVASin 'SBd PABRYI i cAGRASSHd185mA P bBUSIRSs s t ENEKSp4VaNS,
canpers, farmvehicles and masS transit vehicles, side and quarter panel

“trimor teltaldby 15le%8 d &d@fonehd, mmpusfaradd ¥ n La8Sor N i cabkens for

* seats,

exanpl.e b pasg, .sh stalls, counters, bathroomf-xtures, toilet
5¢ RAUHL D1 P35 QSN

usewar €5, “sinks, and refrigerator liners or 'bodies. Said
conponent may be used 20 in outdoor applications, for exanple for fencing,

trash cans, garden furniture, spas, signage, and trimfor signage use, such
as for petRolong aPreferrsd tﬁE‘bPidl%g‘)";‘.nt@Jt?J"i‘)’ocsl A aCPBROVRG t 5B @1 ncl ude

t he buil di n u ' o] i a -eCt : er nal
A L e e R
conponenthydroandeut door application conprising an acrylic nateri al

acco;@i ng to said first aspect or manufactured in 30 a nethod according to
t he cond aspect The invention further extends to a flane _retardant

trusi onz§OdtHeEW g&e@@nﬂécc_ eRbeuiflen;CELHdg i 33 dompOurdDifs C 2002
00/ 78227 14 PCT/ GB00/ 01139 first aspect or manufactured in a nethod
accor di ngziBCt hetaada e adiktt . Sqhd | AeARfonCeRPeHAY t ¢St h&@age sffumy

g(r)~c~poneﬂ§dggggdgf_ an = 5 acrylic material according to the first aspect

15 In a  further ©preferred embodiment said inorganic
composition comprises zinc stannate, zinc borate and

magnesium hydroxide.

Said inorganic composition could include a composite
20 compound arranged to deliver more than one anion or
cation, for example magnesite. However, suitably, less
e than 20% wt, preferably less than 10% wt, more preferably
) less than 5% wt, especially substantially none of the
inorganic composition is made up of a composite compound.:

.25
The weight average particle diameter of particles of said
inorganic composition is suitably less than 250pm,
preferably less than 100pum, more preferably less than
50pm, especially 1less than 10um, suitably so that the
30 material can have a high surface gloss. In some cases, the
diameter may be smaller, for example less than 0.1 pm or
below. In this case, the particles may be sufficiently

small so that they do not scatter light when incorporated



and/or in outdoor applications. The invention extends to a building

conprising a conponent 10 made out of an acrylic materi al

first a

capst ock
capst ock

mat eri al

herei n mijat@ytadssmag Pa madeeast one direction of at least 1 cm suitably

5 cm preferably at least 10 cm Said material and/or conponent

a volunme of at least 50 cnB, preferably 25 at |east 100 cnB, nore .,
pref er ablThat datmizs 600 the3, wesghti aff ysatidl ety IDO0 aoriposyidgaidy e of

any aspect of any invention qr enbodi pent descri bed_ herein may be conbi ned

at | east
may have

materi al wherein at | east one of either the substrate or the

_ material is an acrylic material according to the first aspect or
manuf act Wigko i Bhe HRINAd AGHdH 1K t gnd1easeeead nddREClel &0 THE H.IV)J ic

of the first aspect and/or a conponent for "a use as descCri bed

\c/iVi th égy ?%ﬁﬁur@%ﬂge@.{hy‘:@@tﬁ&é&w oPOANTest e IRRAERFILYr athbd@asint .
SRR sl e el R TR

invention wll
Exanpl es.Tlye Exaatpl® ihay Ppepadress orthain AtPyl i sudbakliyallésd\ mihdmr & 0of 40%

by wt uPVC (gcontaining 5%tj.tani di_oxi de, 8-.10% cal ci.um carhonat 3%
o scosi P FHERTRBLY ahash St 109n nalths  BERSRTALIL 18R by NN of an

acrylic coppeyimN1¢oMPs drngedBt hyl methacrylate (97% and ethyl acrylate
(399, 2% by W zinc stannate (Flantard S ex 10 Al can),

rther ed wmth refe ow ng

hydrd%i de, 1% by w zinc borate and UV stabiliser (Tinuvin P from

vented tupheedntoR Bt dafe "YrEohE o C ek Rarviad bRbat s % soc
to form asshdetinwrganild yedmpos it idnt agknessat Exvade €, -

of flanme

di st ance
t he | ower

ge of the sanple asure The sanp oun

maxi msm debaancz5 of pdefienadiliyer 1446 sdwomd20,25méxenpreBerably less

Conpar at i

20

25

30

é’ﬁ'ag“&%"i‘c%s% e l?(f lfels% k}a%Stlg.or acrylic copol ymer

Other additives such as UV stabilisers, colourants,
lubricants etc that are commonly found in acrylic
materials may be present in the acrylic material of the

invention.

In a preferred embodiment, the method comprises melt
bléﬁding by extrusion of the inorganic composition and the
acrylic composition together at a temperature between 150
to 230°C, more preferably 180 to 220°C followed by melt
blending with the halogen containing polymer. More
preferably the melt blending by extrusion is of all the
ingredients together between 150 to 230°C, more preferably
160 to 200°C and particularly 170 to 195°C. '

The acrylic material may be made.in the form of sheets,

films, powdérs or granules. It may be used alone or as a

according to the

£h7 manufactured in a nmethod according' to t%@gﬁ@@&lﬁpect.

The invention extends to a conponent WRich includes a 15 strate and a

1% by wt nagnesi um

_ SpAdad eFPeramdlyesat The
1ggsfeﬁt 'abhaureﬁ%%gage%éeiggsn%ad ”%logoaéaéiggﬁﬂglgg above

urn a

»

[

. : préefeaacappread =
test. for the Acrylic Material A sanple of the sheet (885 x 267 nm
was t est edt ad&dah n§l 20 MeFeBRrL R ly §Grf£%§

P

manufactured in a nmethod according to the second aspect in constr@c DB 2002



A sanpl e of a sheet (885 x 267nmm of an acrylic copol yner corrprins:i HSC 2002
.met hyl net hacryl ate (97$%) and ethyl acrylate 30 (3% and UV stabiliser was
tested according to BS476 Part 7 surface spread of flane test. This sanple
was foungglogrkdye burned to 600mmin 2' 40 seconds. 0 3 PrEGBoaei39 VO

001 " 15227 16 PCTI GBOO) Oz139 5 10 15 Exhnple 4 A conposition conmprising 54.5
by wei ght of a standard acrylic noul di ng pol yner (D akon TM ME102 avai |l abl e
fromlneos Acrylics), 40% by weight unplasticised PVC, 1$ Mg(OH2), 2~ zinc

st annat e capdtdcizi Nhaberds® t eart hesxt¥tded. Sondéd st abhbirserpladtiysn P
from Ci ba-Cei qy). and_0.2~ of a thernmal stabiliser (lrganox 1076 from
G ba- Gei §Pteardalifol tIoF cpBamPle Fégdd B&d fapnsndrems. ofhABSur NPV,

properti l}%ﬂé&%gbﬁ’g’t Qget BREIWHERg! NAEBSOT aRyS Ex MBSy { £ POY

< unnodi fi rel ease rate"was neasured by cone calorinetry
~ using a retyheEtiegsrhymeds i ot SepEg6lefitnag Thei maitdarita lhewty fa o dbe40
kWn2_ and square, s | asuring 100 x. 100 mMm x 4 mmthi ckness. The
resul s %%M?C??Erg%rg{a@t%b‘?%t% ’E%%gErti onsteady state rate of heat
rel ease ( kWnR )peal rate of heat release ( kWnR2 ) MG102650750Modi fi ed

M5102120250 20 Exanple 5 - 'Prgg:ration of Acrylic Material as a | am nate
with foaMatardal Asridesceildd the wfoumvef( shegtried(d rom eXirpdsd~ by wt

Tout i ng SopdeihE et arelts vonal: e rharhOPa RO kT FREEV PG o o-
by W zi momiedngits & 0desbyedt shagacsyua bydeayilée me3mav w col our

mast er bat ch (a-50~ pignent dispersion in acrylic) and UV stabiliser
(Tindfin P from G ba-Gei gy) was conpounded by

() The invention extends to an acrylic mdterial which

comprises :

a) 24.9 to 94.9% by wt of an acrylic composition;
15

b) 5 to 75% by wt of a halogen containing polymer which

contains between 5 to 70% by wt of halogen;

c) 0.1 to 25% by wt of an inorganic composition comprising

20 at least one of an oxide, hydroxide, carbonate, borate,
stearate, chloride or bromide of =zinc, magnesium,

,f) molybdenum, antimony, aluminium, tin, copper, manganese,

cobalt or iron.

25 The invention further extends to a method of manufacturing

an acrylic material which comprises:
a) 24.9 to 94.9% by wt of an acrylic composition;

30 b) 5 to 75% by wt of a halogen containing polymer which
contains between 5 to 70% by wt of halogen;



1J .. y 0 3 DE C 2002 w oonsza~ 17 PCTI GB00102139 extrusion at (L9QECi 20a
co-rotating, vacuumvented twin screw extruder. The acrylic material was .
t hen coextruded at 100 dun thickness onto foamed uPVC to forma nonminally
6mm-cl agehgggspeard. S Exanple 6 - Surface spread of flampdgghooiist he
Acrylic/foamed uPVC | aminate A sanpl &2of the sheet (885 x 267 nm) from
Exanple 5 was tested using the BS476 Part 7 surface spread of flanme 10
apparatus. The distance the material burned along a reference |ine
posi ti opgd gLGOrgR apoy epl,hgt! f i I e :
sanpl e \%Zs O}gunr%lato bﬁ?% tﬁg P‘gggrfﬁ.gﬁ;fﬁ)%ﬂiﬁn g@g@é%g@gg@%@g:@%ﬁﬂ; | ess

t han 10@tmiedstr G0 o§c@EmsoxislerxdmytiroRidecomarkonatke Subbaatespr ead of

flame test for acrylic copplyner / foanmed uPVC.laminate A _sanple of

nomi nal IS%ebarrﬁﬁ%'l ad&rﬁé"dﬁgﬁd C8s5 Qré‘rgalgm LnpridiFg aMPIFEE I apst ock -
of an agolybderane) y @it iabry 20afl oaned VG sHbstddd e as mingadesd ed. The -
acrylic copolymer conprised a conmercially available, high nelt flow,

hi
i mpatt EeRFltedoradman c(WhbGhdPdP ol 9%Préﬁeﬁetwmebgaad§msue Rihd -
et hyl acr . st.abi LiLser ~ CO, :ha ~ .50~ pi gnent ~
di sper sie\cg)irﬁ"ﬁsjz 'ac%g H?%E Ilnsqut1 gceéB%%%?dg'Paér%)yé gg?&gé’g tsc%?n @%%lotf%' ane
appar at saidhi shadoglea wasofivanding haelynened ana grsaidr timargstinon in 90
seconds and | ess, than 650 mm after 600 seconds. 30 The reader's attention
is di re®PIH AP papers and docunents which are filed concurrently with
or previous to this specification in connection with this application and
whi ch are open to public ihspection with this 0 3 D E C 2002 WO 00I 75227
18 PCTI @GB0GI@2BEc spetetiedt iasn desnk ibed chareansmaly el sapgil jmpeis and
docunent,§ are_incorporated, herein, by reference. '. All of the fe res -
di scl ose‘%’? ngf’m“s %%e@?#??&tsi'on ‘i‘hg B} Tl nﬁ‘agnytté%%oﬁﬁar}'g?‘?ﬁ“%t'g\’ns, O
abst r actpdsl s SEAWEBES JanypndbRhsattadf dpifl BéepsoR!l amideiddi we1pfocess
so disclosed, nay be conbined in any conbi nati on, except conbi nati ons where

at | easta sofeldd shenn ediences RRIIERLS) epsompEimingl (SpickclagTydic10 Each

feat : . . P . ! . , | ai s,
nbot r act TP SEEEoh Caht BaSREALFEALE SOREPITEIS MV 6P AL TEGT 1 1T
sanes egfoyal subsequentd | arixiirgposeithinl ass sedjar edsd hogdratashtaining

polymer. Thus, the invention extends to a solid form

comprising said acrylic composition and said inorganic
composition, wherein the “% by wt” expressed herein for .
said acrylic material and said inorganic composition

20 represent “parts by weight” in said solid form.

The invention extends to a flame retardant component 7
comprising an acrylic material according to said first
aspect or manufacturéd in a method according to the second

25 aspect.

Said component may be a coextruded or laminated component

which includes said acrylic material.
30 Said component may be for use in construction.

Said component may be for wuse in construction of a

building. For example, it could be a solid or coextruded



15 otherw se. Thus, unless expressly stated otherw se, each featurg§g DEC 2002
.di sclosed is one exanple only of a generic series of equivalent or simlar
features. The invention is not restricted to the details of the 20

f or egoi %g{)ﬁ‘dﬁ%?ﬁ ment (s). The invention extend to any novecradsoe/eizeany
novel conbination, of the features disklosed in this specification

(i ncludi ng any acconpanyi ng clai nms, abstract and drawings ) , or to any
novel one, or any novel conbination, of the steps of any nethod or process

so 25 di sphDpefing EEMbOABHENT EbEETeRampleE £ FHFEiL9 BbALNG lbafgeacryli.c
material which conrrises: 5 a) 24.9 to 94.9% by w of an acrylic

conposi t iRRArY) Easgirshogrda wradding deeardontidingy peryesr mhpeh
contai ns hetveep 5.\5&&(56\1%6%%665 Nt hab;i%‘a% t0o&2d0- kih%%xg‘yggéf%e‘)f an

i norgani ¢ conposftion's rom (1) nagnesium hydroxi Zint oxide,
or (ii) neomesrustbyyr paoliked dooxr spamehi edodr Acassnmat: ,of rowdthgct uring
an acrylic material 15 conprising: a) 24.9 to 94, 9% by w of an acrylic
conpoSi t iRAReh)y BILHIEsRtMral aFces RF B RA- Rt ¥ ng pol yner which 20
contains between 5 to 70% by w of halogen; c) 0.1 to 25% by w of an

I norgani ¢ conposition selected from, (i) magnesi um hydroxi de and zi nc

oxi de, orS&id) compessnimmiay fsx it ansle zinccenahnuctinghichehidchedozs

conpri ses, el t-blendi_ng sai.d_acryli€., conpositi id ha en-containin
o Dmer o ehPRbERo ARE RIS ek FreRERSR bORY A8 8 B RORAERS AT 01 B0
1 or 2, wWhereid) saidoekt ¥hdedCAUMETidioN SOrRh! | 51 fcdwidms| Ymel ude,a

copol ymer 3o of an al kyl (al k)acrylate or a copol ynmer conprising.
achhﬂﬂtbﬂte?rﬁﬂﬂpﬁm%%@yéﬁé E@esdGQQ§§PKX§E$Hg§$#%¢ trim, vehicle

(:) cab moldings, bumpers (fenders), louvers,’ rear panels,
accessories for Dbuses, trucks, vans, campers, farm
vehicles and mass transit vehicles, side and quarter panel
trim or the like.

15
Said component may be used in indoor applications for
example bathtubs, spas, shower stalls, counters, bathroom
fixtures, toilet seats, kitchen housewares, sinks, and
refrigerator liners or bodies. Said component may be used
20 in outdoor applications, for example for fencing, trash

cans, garden furniture, spas, signage and trim for signage

C) use, such as for petrol stations (or the like). Outdoor
applications suitably include the building and automotive
cohponents which are subjected to the external

25 environment.
The invention further extends to a flame retardant
component for an outdoor application comprising an acrylic
| material according to said first aspect or manufactured in

. 30 a method according to the second aspect

The invention further extends to a flame _retardant

extrusion comprising an acrylic material according to said



0 3 DE C 2002 20 4. An invention according to any preceding cl aild \%Er@% )
said acrylic conposition is a homo or copol yner of at |east one Cl-C6al kyl ~
acrylate or Cl-C6al kyl "1C oal kacrylate . 5 5. An invention according to

any pr egﬁs}lw;)%H ai mwherein said acrylic conposition corrg;(wé;?oﬁoz%pol ymer

made by pol yITeri si ng a nonomer mi xturé4conprising 50-90 wt% of an al kyl )
nmet hacryl ate and 1-50 wt % of an al kyl acrylate. 10 6. An invention

according to any preceding claimwherein said acrylic conposition conprises
a copol ygar, hStHJaac iatdih I :

acrylic- gﬁfrﬁ%ﬂr’?ﬁgn??r Ifnlﬁglﬁ('f'gg&;ur%ﬁ?nngé qg?lélg(g@ylagﬁffﬁﬁn«g D%%Ivfgteyr ene

15 ( AES) segiontbraspestene-acrylonitrile (SAN) pol yner,

ol efin-styrene-acrylonitrile (OSA) polymer or

acrylonitrile-butadi ene-styrene (ABS) polymer. 7. An invention according to-.
any precatindrtentishcegtonds €ai €hachgkl 8fCaMRRAISNHNICAHPEESEE dR- 60 W %
of a rubbery copolyner. 8. An invention according to any preceding claim

wher eb n SOLY Hef ogBALESARA nidRFYAIMEr F8 athA ynBirsE cARRSSRr 28 of

vi nyl .Chkn%ﬂu‘?aé’iv%fé&)/ihdsf‘@eﬁﬂ{aar h%or%iné”_t'o”\f:ﬂélt 's‘é’é&?&o{aggagtt n2nYy
precedi ng clal ' m wherein sai al'ogen-contarni ng pol yner 1 ncludes af 1east
10% by wcofsthmlogbon 80d/ot0inAoutdeoent applicatddinsg t o any precedi ng

cl ai mwherein - said hal ogen-contai ni ng pol ynmer includes no hal ogen ot her
than chl orine. V739 Appl eyard Lees REPLACEMENT S~E~T 0 3 D E C 2UU2 21
11. An i RqgNt4 LdLQ a r ecgdi | ' inc e | east
10% by wt andirg‘g%/l?g\/g|89h%a grehﬁgsglso? sal gﬂgﬁgggeﬁc%%igng&ggpér?%ﬁt 5 12.
An i boenmiage aoudr dofig &0 acyypieceditaridli acwbeddng stod tdoe yifiicstat eri al
includes at |east 30%Db and 90% b oy less pof said rylic ~
composi t RS0 45, BANGFAVERE RGN 18 Cofth TS FARF PR Gt nbiE! &emMtbr el n! )
sai d i norsg8 &t conposi tion conprises zinc stannate, zinc borate and

magnesi um hydr oxi de.

The invention extends to a component which includes a
15 substrate and a capstock mat';erial wherein at least one of
either the substrate or the capstock material is an
acrylic material according to the first aspect or

manufactured .in a method according to the second aspect.

20 The acrylic material of the first aspect and/or a
component for a use as described herein may have a size in
at least one direction of at least 1 cm, suitably at least )
5 cm, preferably at 1least 10 cm. Said material and/or
cofnponent may have a volume of at least 50 cm®, preferably

25 at least 100 cm?, more preferably at least 500 cm®,

especially at least 1000 cm’.

Any feature of any aspect of any invention or embodiment
described herein may be combined with any feature of any
30 aspect of any other invention or embodiment described

herein.



14. An invention according to any preceding clai mwhich 15 incl udds3 8EC 2002
| east 0.5% by weight of said inorganic conposition. 15. An invention
according to any preceding claimwherein the ratio of the weight of said
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compounded by extrusion at 190°C in a co-rotating, vacuum
vented twin screw extruder. The acrylic material was then
extruded at 190°C to form a sheet nominally 4mm in

15 thickness.

Example 2 - Surface spread of flame test for the Acrylic

Material
A sample of the sheet (885 x 267 mm) was tested according
20 to BS476 Part 7 surface spread of flame test. The distance

the material burned along a reference 1line positioned

f) 100mm above the lower edge of the sample was measured. The

sample was found to burn a maximum distance of 600mm after
410 seconds. : f

25

Example 3 - Comparative-Surface spread of flame test for

acrylic copolymer

A sample of a sheet (885 x 267mm) of an acrylic copolymer
comprising methylmethacrylate (97%) and ethyl acrylate
30 (3%) and UV stabiliser was tested according to BS476 Part
7 surface spread of flame test. This sample was found to

have burned to 600mm in 240 seconds.
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Example 5 — Preparation of Acrylic Material as a laminate

with foamed uPVC

A mixture of 30% by wt uPVC (obtained from EVC),

of a commercially available, high melt flow,

modified,

methylmethacrylate and ethyl acrylate,

stannate,

acrylic

moulding

10% -by wt magnesium hydroxide,

copolymer
2% by

50% by wt

impact-

comprising

wt zinc

8%'w/w colour

masterbatch (a- 50% pigment dispersion in acryiic) and UV

stabiliser (Tinuvin P from Ciba-Geigy)

was compounded by
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Acryllc/foamed uPVC laminate

A sample of the sheet (885 x 267 mm) from Example 5 was

tested using the BS476 Part 7. surface spread of flame
10 apparatus. The distance the material burned along a
() reference line positioned 100mm above the lower edge of
the sample was measured. The sample was found to burn to
less than 100 mm after 90 seconds and to less than 100 mm
after 600 seconds.

15

Example 7 - Comparative-Surface spread of flame test for

acrylic copolymer / foamed uPVC laminate

A sample of nominally 6 mm cladding board (885 x 267mm)
comprising a 100 pm capstock of an acrylic copolymer on a
20 foamed uPVC substrate was also tested. The acrylic
copolymer comprised a commercially available, high melt
f) flow, impact modified, acrylic moulding copolymer of
methylmethacrylate and ethylacrylate, UV stabiliser and 8%
w/w colour masterbatch (af 50% pigment dispersion in
25 acrylic). In the BS476 Part 7 surface spread of flame
apparatus this sample was found to have burned to greater
than 370mm in 90 seconds and less than 650 mm after 600

seconds.

30 The reader’s attention 1is directed to all papers and
documents which are filed concurrently with or previous to
this specification in connection with this application and

which are open to public inspection with this
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process so disclosed, may be combined in any combination,
except combinations where at least some of such features
and/or steps are mutually exclusive.

10
Each feature disclosed in this specification (including {’)
any accompanying claims, abstract and drawings), may be
replaced by alternative features serving the same,
equivalent or similar purpose, unless expressly stated

15 otherwise. Thus, unless expressly stated otherwise, each

feature disclosed is one example only of a generic series

of equivalent or similar features.

The invention is not restricted to the details of the

20 foregoing embodiment(s). The invention extend to any novel
one, or any novel combination, of the features disclosed
in this specification (including any accompanying claims, )
abstract and drawings), or to any novel one, or any novel
fcoinbination, of the steps of any method or process so

25 disclosed.
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b) 5 to 75% by wt of a halogen-containing polymer which

20 contains between 5 to 70% by wt of halogen;

c) 0.1 to 25% by wt of an inorganic composition selected

from .(i) magnesium hydroxide and zinc oxide,

magnesium hydroxide and =zinc stannate, which

or (ii)

method

25 comprises melt-blending said acrylic composition, said

30

halogen-containing polymer and said inorganic composition.

3. BAn invention according to claim 1 or 2, wherein said
acrylic composition comprises a homopolymer or a copolymer
of an alkyl(alk)acrylate or a copolymer comprising

acrylonitrile.
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An invention accordlng to any preceding claim wherein

said acrylic composition comprises a copolymer made by

polymerisgsing a monomer mixture comprising 50-90 wt% of an

alkyl methacrylate and 1-50 wt% of an alkyl acrylate.

10

6. An invention according to any preceding claim wherein

sald acrylic composition comprises a copolymer comprisging

acrylonitrile selected from an acrylic-styrene-

acrylonitrile (ASA) polymer, an acrylonitrile-DPDM-styrene

15 (AES) polymer, styrene-acrylonitrile (SAN)

polymer,

olefin-styrene-acrylonitrile (0sa) polymer or

acrylonitrile-butadiene-styrene (ABS) polymer.

7. An invention according to any preceding claim wherein

20 said acrylic composition comprises 20-60 wt% of a rubbery

copolymer.

8. An invention according to any preceding claim wherein

gaid halogen-containing polymer is a polymer or copolymer

25 of vinyl chloride or vinylidene chloride.

9. An invention according to any preceding claim wherein

said halogen-containing polymer includes at least 10% by

wt of halogen.
30

- 10. An invention according to any preceding claim wherein

said halogen-containing polymer includes no halogen other

than chlorine.

V739 Appleyard Lees
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109 +& () 11. An invention according to any preceding claim which
includes at least 10% by wt and 75% weight or less of said

halogen-containing polymer.

12. An invention according to any preceding claim wherein
said acrylic material includes at least 30% by wt and 90%

by wt or less of gaid acrylic composition.

10 13. An invention according to any preceding claim wherein
said inorganic composition comprises zinc stannate, zinc

borate and magnesium hydroxide.

14. An invention according to any preceding claim which
15 dincludes at least 0.5% by weight of said inorganic

composition.

15. An invention according to any preceding claim wherein
the ratio of the weight of said acrylic composition to
20 said halogen-containing polymer is at least 0.5 and is

less than 10.

16. An invention according to any preceding claim: wherein
the ratio of the weight of said acrylic composition to

25 said inorganic composition is at least 8 and less than 30.

17. A flame retardant component for use in construction

comprising an acrylic material according to and/or

manufactured in a method according to any preceding claim.
30

18. A flame retardant component for use in construction as

claimed in claim 17 -wherein said component is a solid or

coextruded building component.
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15

20

19. A building comprising a component made out of an
acrylic material according to and/or manufactured in the

method according to any one of claims 1 to 16.

20. A component which includes a substrate and a capstock
material, wherein at least one of either the substrate or
the capstock material is an acrylic material according to

any one of claims 1 to 16.

21. An acrylic material according to any one of claims 1
to 16 wherein the acrylic material is in the form of

sheets, films, powders or granules.

22. A method according to c¢laim 2 wherein the method
comprises wmelt-blending by extrusion the inorganic
composition and the acrylic composition together at a
temperature between 150°C and 230°C, followed by melt-
blending with the halogen-containing polymer.

23. An invention according to any one of claims 1 to 16

wherein said inorganic composition comprises magnesium

hydroxide and zinc stannate.
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