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LUBRI CANT FOR WOOD FI BER- PLASTI C COVPCSI TES

w@awkgesund of the Invention Wth the rising cPGT/US$003/027059

wood and the shortage of mature trees, there is a b
present need to find good quality substitutes for wood
which will continue long into the future.

Addi tionally, good quality wood substitutes are nore
durable and 1onger-lasting than wood since they are

| ess susceptible to termte destruction and wood rot.
Over the past several years a grow ng market has
energed for the use of 10 pol yner-wood conposites to
repl ace traditional solid wood products in
applications such as decking, w ndows, fencing,
autonobile interiors and pallets. Polyner- mood
conmposites contain fromabout 30 to about ercent
cel | ul oANTIMIEROBIL LY BRICANT IR W&@DaEI ERARLASFIC
reinforcenent in the pol yn€OMBOSITESposi tes. One key
to achieving a high quality pol yner-wood conposite is
a tBavkgu@imdlottherIaventiod 15 cel lul osic fiber in the
pol ymer matrix. To achieve this, many | eading

pr oducer f ol |.ene-wo deck

| ubr i can\ilét the E‘é §Q fivged @gq@ﬁé}o %gape’&ﬁ-ﬂsgﬁe{ﬂ%@“e 152
containing higher concentrations of cellulosic fibers

ar eprassneneadstodindi griod qualitytsubgsitutoy faruwend wirkeh matlgostinyg long into
present need exists for a conpound which can function

notthe MkiMred SAaditiohdliys abdg litp h®0d 88bsdituteirethereaturable and
1 WD 2004/ 022846 P 03/027059 Such a conpound

S ?glgléger lgﬁgxg thﬁﬁ]wggcz E]ﬁllcg H@g e{ 1¥:§s§/ ghg% rrgrt%\(/;\[n% #dGestruction and

pr oducts with better appearance, di menS| onal
wood rot.

Over the past several years a growing market has emerged for the use of
polymer-wood composites to replace traditional solid wood products in applications
such as decking, windows, fencing, automobile interiors and pallets. Polymer-wood
composites contain from about 30 to about 80 percent cellulosic fibers. Cellulosic
fibers act as filler or reinforcement in the polymer-wood composites. One key to
achieving a high quality polymer-wood composite is a thorough dispersion of
cellulosic fiber in the polymer matrix. To achieve this, many leading producers of

polyethylene-wood decking have found:lubricants to be essential.

Polymer-wood composites containing higher concentrations of cellulosic
fibers are more susceptible to attack by fungi. Therefore, a present need exists for a

compound which can function not only as a Iubricant but also as an antimicrobial.
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stability and decay resistance. Brief Summary of the
Invention 5 This invention is directed to an

wezxdaonozkaid e and extruded pol yner-cellul osic fP@BEDS2003/027059
conposite conprising a polyner, e.g., high density
po[’g/et hyl ene (HDPE),. <cellulosic fiber and a
quatteh axoywpawnbstiowtd kivey thesedst,  singplify aheymafiufab@siag process and
quat ernary ammoni um al kyl salt are new conpositions
of athieve€highAublitytggymanhest priaticto iwithnetteN¥sithtaAbe,| Eménsional
nmet hod of preventing decay of a 10 pol yner-wood
co ' ISk 1 Xi ng a quaternary anmoni um
al L%%ﬁistg?{l&?%g é%\lgtg%% rudabl e conposition containing
a polymer and cellulosic fibers before performng an

ext ustj n_proce n thte ext rudabl e conposition.
Det%ﬂ—éﬁ‘@&lﬂéﬁl@ﬂ&%e I nvention It has been
di scovered that quaternary amoni um al kyl salts act as

5 both a Ts Invbiitichaintdirdted o bt BgrEia8R dndl éxB@ded polymer-cellulosic
pol ymer -cel | ul osi ¢ conposites. The quaternary anmoni um

o hep b RN e AR, 2T Yeput Bl By BbeE).
_2000_6 Ol)@%: é%lerk él}l(k% HL%%EW%%@ @%l_fk@{ﬁl Cg?tﬁ%poq‘?:ﬂgte equaternary
phosphite -OP(OHOR, Ris an 2 WD 2004/022846
PCBAUSA00B/ali/T 8819 are new compositions of matter.

A further embodiment of the invention is a method of preventing decay of a
10 polymer-wood composite comprising mixing a quaternary ammonium alkyl salt into
an extrudable composition containing a polymer and cellulosic fibers before

performing an extrusion process on the extrudable composition.

Detailed Description of the Invention

It has been discovered that quaternary ammonium alkyl salts act as both a

15 lubricant and a fungicide in the polymer-cellulosic composites.

The quaternary ammonium alkyl salts have the following general formula:

® S
R’ R?
NS X
N

R4 7 \Ra
wherein X is an alkyl carboxylate -O-C(O)R, alkyl sulfate -OS(O)0OR, alkyl
sulphonate

20 -S(02)OR, alkyl phosphate -OP(Q)OHOR, alkyl phosphite -OP(O)H-OR; R is an
2
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al kyl group having from8 to 22 carbon atons,
preferably 10 to 18 carton atons; and R is a |long

w@eb@im22aikkyl group or a benzyl group and, wherBCT/H820R3/027059

group is a long chain alkyl group, R2 and R3 are short
chain alkyl groups and R4 is a short or long chain

al digy1 group paving frob Gite 22 cAbon gtamsh @refgnablyr Klie, 18:gartog ajoms;
short chain alkyl group and R3 and R4 are each either
shaid RO#s ol 10A8 cBdiRalky@kiotp d#aciépgyl gkbep addyr esai d | ong

chain al kyl groups have from8 to 22 carbon atons,
preferably from10 to 18, and the short chain al kyl )
groups Wwheme the Bhgtoupds 4 lorg twin alkphgroupy BT andal] gresheyt chain
2. Exanples of the quaternary ammoni um cation in the

qQUAK ST Sdhys TR lar@hoﬂtQ)rQbI@’&haﬁﬁhlk?l grogp uag, but are

not Timted to, alkyldinethylbenzyl ammoni umin which

the al kyl group contains 1-25 carbon atonms,

di decy| whemetRiyis adwenzyiignonp, KKy k shont ichain lalkyl grawprandR’ and R* are
octyl decyl di net hyl ammoni um di dctyl di met hyl ammoni um

di g \itiBt §hokiProBNE cRAARIKyY gi\ou?s.dﬁmb!'af&éd%id touYohain alkyl groups

amoni um  benzyl hexadecyl di met hyl anmoni um

di decyl nethyl+4- chl or n [ .

o BT 2 PARRE b BT RLED e . and e shoet hai iy
decyl oct yl di net hyl ammoni um  decyl oct yl benzyl net hyl

anEEaps Fv el ld%d%@ayrbam Aomsy PresgraAR; 1uos 2-

decyl dodecyl et hyl et hyl ammoni um dodecyl benzyl di et hyl

anmmoni u tetradecyl benzyl di et hyl ' .
di undecﬁ’%‘i@r@? R@&ea%%? ?Eﬁyna 0 nﬁ%ﬁf i ydr (r)]t;(lggil %tﬁnrgrlg ﬁr)rllfnomum
amoni um di decyl hydr ox¥_pr,opyl nmet hyl ampni u 20 and, )
di akkabealts dnalydss fgieyénemﬂt @mm,mlé ﬂé}dh%}lﬁg]wgmm in which
t hereof. Blends of conpounds containing dioctyl,

di dedgkyllgramscsitsiyd 0Q6armanpausdidayidinddgl smmonium, alkyl

di dodecyl and decyl dodecyl conpounds may al so be used.

Th ﬁ?ﬁ“le S?f %rﬁlglégﬁ?g g?@é%é%?@%hﬁtﬁ?l PBnRRY d‘ilfctﬁﬁ?éﬂﬁ%ﬂﬁnonium,

that i y" X in the above

didecylmethylpropyl ammonium, didecylmethylbutyl ammonium,
benzylhexadecyldimethyl ammonium, didecylmethyl-4-chlorobenzyl ammonium,
didecylmethyl-3,4-dichlorobenzy lammonium, decyloctyldimethyl ammonium,
decyloctylbenzylmethyl ammonium, decyldodecyldimefhyl ammonium,
decyldodecylethylmethylammonium, dodecylbeﬁzyldimethyl ammonium,
tetradecylbenzyldimethyl ammonium, diundecyldimethyl ammonium,
dinonylhydroxyethylmethyl ammonium, didecylhydroxypropylmethyl ammonium,
and diundecyldihydroxyethyl ammonium, and combinations thereof. Blends of
compounds containing dioctyl, didodecyl and decyloctyl compounds or didecyl,
didodecyl and decyldodecyl compounds may also be used. These cations can be

combined with any of the anions, that is, those represented by X in the above
3



WD 2004/ 022846 PCT/ US2003/ 027059 formula. Preferred
guat ernary ammoni um al kyl salts are

wa@bdoglozhswet hyl benzyl amoni um | auryl sul f at e PGHD083/027059
LS) and di decyl di net hyl ammonium | auryl sulfate
(DDA-LS) and the correspondi ng al kyl carboxyl ate. The
sufoimniat Prefepredspiatermry amngiios aHiyl saltsaire slkytdimpdylbenzyl
guat ernary ammoni um al kyl salts are also of 5

| nf8mesum 1hO8E QuRS (BAYuAAND Al [didR§ldahethRl dr@fhonifim lauryl
referred quaternary anmonium |l auryl sulfate is an

Y

al k [ lhen ' t

o BTN I e o RO Rl b g, The suifonate

atons. Al kyl di met hyl benzyl anmoni um | aur vyl ﬁ(BJ,Lf Filt e

mephasehaiecradmpoppliEsgivar s aHACTsTY pRBYEIER Allybsplisqre also of

the art. An al kyl di net hyl benzyl amoni um chl ori de nmay
5  beint@estt Ghesclfrewietvhcomgmbisitions afinpttersul fate in water at

a tenperature of about 60C. A white precipitate of

al kyl di met hlyl benzyl amonium | auryl sulfate is forned

af t er abduelerigd|quaigmnany, ammonien fad SUgALei 1§ an allg ey

RO H3ICGN-CH2AO- + SNa+ \ / o CH3 60C OR + 0=S-

+ NafibniunBGurisGHite CoBta@idbamtikykegroufRcosaiming 8 @2 carbon atoms.

al kyl group, preferably a G o-Cl2 group.

Alkyldimethylbenzyl ammonium lauryl sulfate may be made by processes known to

Ibenzyl
O

those skilled in the art. An alkyldimethylbenzyl ammonium chloride may be reacted
10 with sodium lauryl sulfate in water at a temperature of about 60°C. A white
precipitate of alkyldimethylbenzyl ammonium lauryl sulfate is formed after about

half an hour. The reaction is as follows:

| i
H;;C-TI'I'—CHZ—@ a o+ O_._ﬁ_o Na™
CHg 0
60°C
0
T+ ” ¢ + NaCl
Hac‘T_CHz O——'_ﬁ_O
CH3 )
15 wherein R is a C1-Cas alkyl group, preferably a Cio-Cr2 group.

The reaction temperature ranges from 20° to 140°C, preferably 60°C. The

molar ratio of alkyldimethylbenzyl ammonium chloride to sodium lauryl sulfate
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The reaction tenperature ranges from 20 to 140C,
preferably 60C. The nolar ratio of

wa@bdoglozhsmet hyl benzyl ammoni um chl ori de to sodi per/Us203y027059

sul fate 4 WO 2004/ 022846 PCT/ US2003/ 027059 ranges
fromabout 1:3 to about 3:1, preferably about 1:1. The

solrqitees fiopy alsait Usd rabost 3 énpwffgabmabgm LiéntThe golvepemay be water
reaction takes place in an organic solvent, sodium

chlo@ah @egdnsc §plegit Pilf dk eechctiog tikbe nuatﬁmalrg\an@rmmnu Bodium
| auryl sulfate remains in sol ut| on. The organic

OGP T D PV YRGS IS s
i AL N R R—

conposition are virgin polynmers which include, but

ar diahdaroimiethaned The qugeinatyl athinpsivanbiupydsylfatays collected after the
conmpounds, as for exanple, HDPE, LDPE, LLDPE, UHMAPE,
PoloyRm@Pyd1edte el4poimes gfid 10 copol yner), PVC, and

conbi nations thereof. A preferred polyolefin is HDPE,

avai l able as a "barefoot” (no additives) reactor from
powder (Ibgupiodstnaar mped iB the PelPMer-woadicngpasitod atdkevitgin polymers
Index (M). This polyolefin is a product from Equi star

Chemigpine1ddl, Bt 0 H§tt I‘HJ’htedT@,( ?élyol-@ﬁﬁs aid ot ?@ﬂﬂy? cét unds as for
extruded pol yrer - cel osi c ber conposifes’ of

t h
t o P RG R iﬁﬁﬁm%f%%?%h@ﬁ%%oﬁpdrgﬁi‘wﬁe Qh’baﬁ i
t he vvel ght of the total conposition): Table
| ngPRRly@EDs PXfo e cpmbinafipesthagestind prpfﬂrsﬁdﬁ?olmi%fen is3gDPE,
to 70 wt. % About 40 to 60 wt. % Cellul osic Fiber
Abawiilable 40a Shrefoot"Undadditives) réavtatdrovh poder (Equistar® LB100-00)

having a 0.4 Melt Index (MI). This polyolefin is a product from Equistar

Chemicals LP of Houston, Texas.

The extrudable and extruded polymer-cellulosic fiber composites of the
present invention contain the ingredients in the following Table 1 (weight

percentages are based on the weight of the total composition):

Table 1
Ingredients Amount Preferred Amount
Polymer About 30 to 70 wt. % About 40 to 60 wt. %
Cellulosic Fiber About 70 to 30 wt. % About 60 to 40 wt. %
Quaternary ammonium About 1 to 7 phc About 2 to 5 phe
alkyl salt
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Quat ernary ammoni um About 1 to 7 phc About 2 to 5 phc
al kyl salt 5 WD 2004/ 022846 PCT/ US2003/027059 A wide

wo a0040228460f cel lul osic fibers can be enpl oyed PaI/Uk®03/027059

conposite of the present invention. Illustrative
cellulosic fibers include, but are not limted to,

wood  addwiviodhristyooliestlslosisifitferaeanvisroemplay ¢sl #ni the cemposite of the
agricultural wastes such as non- woody paper-nmaki ng

f i Bedsentfihoentioat tINAstra:ike deisil6ANVEDbER IndidsS DA areSiéf Mind&d to, wood
rice and 5 esparto; from canes and reeds, such as

ba - o f a 0S.; al ks _w. i
ou R 390 FSINCH? TR0 ode S BT altilbusal Radoys s g non
fromleaf fibers, _ such as abaca and sisal; from ,
sh&V90dy PARRFTIBHEBE (Hbers JEUR GO0t AT AT RS 40d gHAases ofYeh as rice and
stal ks, wheat, oat, barley and oat chaff, and henp.

Suietzaiodoy froinh eanee hhdi keeds csuth be bagassee drans bimboonsa frvaostalks with
source. Suitable wood sources include softwood sources
SUGBst HbeRS sREN&SjuteS BlaiC Réhaf C@HAdbis, aitdn fahd $am PR %rom leaf fibers,
har dwood sources such as oaks, maples, eucal yptuses,

|ars, .beeches, .apd a ns. One or, nore. cellul.osic

Fi BRsLas ey and Galom SRS ftom <oty PRty 4y VaJgtts: and corn
screened through various screens, e.g., a_ 30- nesh or

a ABlksesheats paleharlehansheatichats, snddeme Stitably.ftae epHulosic fiber
size fibers. The size of 15 the fibers used in the
compasistftain aokoddsdutdey eSifitable wevdgsardes aavhadeadaftwioddtsources such
about 100 nmesh, and preferably from about 40 to about

10 : f i iti

i B TS Rt o6 5 O Podd G ARRAH bt Bl mpaples,
conbi nati ons tqer eof . Preferabl e od flours aire f.li)om
0alEUSHEPTUSS nBOPIaRS aPTesBfse 254 2GRS 4889 OF MPTREEHIONR dibers may be
Pi ne 402050 (40 nesh), respectively, 20 from Anerican
Waded=i bers of Schofield, Wsconsin. Another preferred
wood

pon

The cellulosic fibers may be screened through various screens, €.g., a 30-
mesh or a 40-mesh screen, to obtain a mixture of different size fibers. The size of
the fibers used in the composition of the invention ranges from about 10 to about

100 mesh, and preferably from about 40 to about 100 mesh.

The wood flours used in the composition include those obtained from soft
and hard woods and combinations thereof. Preferable wood flours are from oak and
pine, available as Oak 4037 (40 mesh) and Pine 402050 (40 mesh), respectively,
from American Wood Fibers of Schofield, Wisconsin. Another preferred wood

flour is from maple.

Quaternary ammonium alkyl salt improves the internal and external lubricity

of the plastic blends. The internal lubricity enhances the dispersion of the
6
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flour is frommple. Quaternary amonium al kyl salt
i nproves the internal and external lubricity of the

w@k@sn2as4bl ends. The internal |ubricity enhanceSI/Ukm®03/027059

di spersion of the 6 WD 2004/ 022846 PCT/ US2003/ 027059
reinforqin% filler in the polymer, thus inproving the
phyesitfording fibersintthe golsimer, thasirepreving thphysicat propertics and
out put. The principal benefit of the external

| ulickéaking theSedtfudel HRHOY EThgrisdipd desefapders anemablubtibiey is to
extruded article by reducing the force needed to nove

ér 1OL Helahl &.£9 }ﬂ}églsa]héé ?Pth% %E{&H@éﬁoatrggl[e%edécmg the force needed

nary “ammoni sal s-as
antlnlcroblal whi_.ch i nprov C resi stance of the
pofa/maye thssairadahle sompesitiop, 'gyﬂwﬁ ﬁ%@y%sed with ot her
bi oci des which include, but are not limted to, copper

compoun i .
and car papehisly apfRARRLERS) fESE R ??ﬁ‘ bR i Samich
compounds _whi ch may be used wit uat er nar
anHBPHOYes GACRY resésianics oh he Rplwpey Wawi; E:mtrg%ﬁ’é‘}d/ hgdised
such as di et hyl dodecyl benzyl ammoni um chl ori de:
di methloghe dti eddesywhicld invhidey bitteane nb) limitedrom icopper tdompourgs, zinc
di met hyl di decyl ammoni um chl oride; di methyl di dodecyl

"F&HP%[HdQ h Q1dsd %othﬁafzbf%%@ydndtcﬁiﬁaﬁﬁ@e%w anmoni um

benzyl di met hyl C. sub. 12-C. sub. 18

al kyl') amoni um chl ori de;
di chl or Baemplek of mmhﬂﬁdﬁmﬁiall‘.ﬁn@mndﬁ which mhayr bedesed with the
hexadecyl pyridi ni um chl ori de; hexadecyl pyri di ni um

br TG ar BARGY Aky1 SR By qARerRAy WRRE AT mpounds such as
odecy )},I‘I Intum chloride, “dodecyl pyridinium

R PSSR B U Do

chl oride; benzyldinethyl (C. sub. 12- su
al ml)onamhlouﬂecmthy&@de@b a@@wnmmehlﬁylﬂex qlimethyldldodecyl
ammoni um

ammonium chloride; trimethyl-tetradecyl ammonium chloride; benzyldimethyl

(C.sub.12-C.sub.18 alkyl) ammonium chloride; dichlorobenzyldimethyldodecyl
ammonium chloride; hexadecylpyridinium chloride; hexadecylpyridinium bromide;
hexadecyltrimethyl ammonium bromide; dodecylpyridinium chloride,
dodecylpyridinium bisulphate; benzyldodecyl-bis(betahydroxyethyl) ammonium
chloride; dodecylbenzyltrimethyl ammonium chloride; benzyldimethyl (C.sub.12-
C.sub. 18 alkyl) ammonium chloride; dodecyldimethylethyl ammonium
ethylsulphate; dodecyldimethyl-(1-naphthylmethyl) ammonium chloride;
hexadecyldimethylbenzyl ammonium chloride; dodecyldimethylbenzyl ammonium

chloride and 1-(3-chloroallyl)-3,5,7-triaza-1-azonia-adamantane chloride;
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20 et hyl sul phat e; dodecyl di net hyl - (1- napht hyl net hyl )
anmoni um chl ori de; hexadecyl di net hyl benzyl ammoni um
w@ekioan2ses dodecyl di net hyl benzyl amoni um chl peT/tis20a31027059

1-(3-chloroallyl)-3,5, 7-tri aza-| - azoni a- adamant ane
chloride; 7 WO 2004/022846 PCT/ US2003/ 027059 urea

dafrky dé¢rivegivessich aad ,3-bis(hydroxymethy1)—5 ,5-dimethylhydantoin;

1, 3- bi s(hydr oxynet hyl ) -5, 5- di net hyl hydant oi n;
b'ﬁé@yeneﬁ%&gm&éa Lﬂét%as(ﬁﬁirb%&ﬁﬂ)’ decpAREfiYda) 1-

acet

PRSERRIS SR ﬁdgzglﬁﬂ'?yl

1 3- bIS(2 et hyl hexyl )-5-net hyl -5
andmioh @lepy@lm%psyeh ad bﬁrtéS(Zif‘ébééh@‘tYHyi B¥th-Stra am ne;

1, 3-bi s(4- am nophenxoy) propane; and

2- &%Mﬂé)@hydfﬁpimhicﬂﬂﬂ - e ehdiaylohe tetriagdan| lg3-dés(dvat i ves
SUC as

i L e e A

nltrlle conmpounds such

2- BHGHOIIBFGHEFRY %ﬂf% @rbflichiqrprbenyD 2s{Zspropsaylqiy)ethyl]-TH-
chooonet hyl gl utaronitrile,

2, éniBafld; & (Imthxmyoanbosyipmm&lb@dumdmlfb e; thiocyanate
derivatives such as nethylene bis thiocyanate; tin

COHM@l‘é"&@ﬁl Bhnds B 8XSbrHE2- lﬁénfohieﬂ%ll hiatshi@Hé, B chloro-2-
ch or| de, napht hoate, benzoate or ydroxybenzoate;

glp?qugllph% éﬁor}&ﬁ? 5%2& ggeg a—chlgrmsoghthilo 1?;_ 4 5.

15 trlnethylene 4-1i sot hi azol i n-3-one

2 thiqaypnate gemyaiives suchas grethylenebis dppcyanate;

nmet hyl i sot hi azol i n- 3- one, benzi sot hi azol i n- 3- one,

2- B tcbybbenizios ebmipkxed such3s orieytyRin-oxide, chloride, naphthoate,
octylisot hiazol i n-3-one, 4,

5- fLehh@rse ;Zzlgj&ﬁﬁ%hzozlﬁé sot hi azol i n-3-one; thiazole

deri vatlve
Ith|

onet h ben [
neisé’g‘é% B‘ 7911 899} %9 ﬁg’g e fgnagg@ﬂ 3-qne, 2-methyl-4,5-

tris(hydroxynmethyl)nit rorret hane 5-
trimethylene-4-isothiazolin-3-one, 2—methyhsoth1azolm-3 one, 5-chloro-2-

methylisothiazolin-3-one, benzisothiazolin-3-one, 2-methylbenzisothiazolin-3-one, 2-
octylisothiazolin-3-one, 4,5-dichloro-2-N-octyl-4-isothiazolin-3-one;

thiazole derivatives such as 2-(thiocyanomethylthio)-benzthiazole; and
mercaptobenzthiazole; nitro compounds such as tris(hydroxymethyl)nitromethane; 5-
bromo-5-nitro-1,3-dioxane and 2-bromo-2-nitropropane-1,3-diol; o-(4-
chlorophenyl)-o-(1-cyclopropylethyl)-1H-1 ,2,4-triazole-1-ethanol (Cyproconazole);
1-[[2-(2,4-dichlorophenyl)-4-propyl-1,3-dioxolan-2-ylJmethyl]-1H-1,2,4-triazole

(Propiconazole); o-[2-(4-chlorophenyl)ethyl]-o-phenyl-1H-1,2,4-triazole-1-
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20 bronmo-5 -nitro- 1, 3-di oxane and
2-brono-2-nitropropane-1,3-diol; a (4

w@ hdoanzgsienyl ) - a- (1- cycl opropyl et hyl ) - 1H 1, 2, 4P€T/US2003/627059

-1- et hanol (Cyproconazol e);

1-[[2-(2, 4-di chl or ophenyl ) - 4- propyl - 1, 3- di oxol an- 2-yl {
mgirbydnenitite (Fenbucondzak)) e-bulyPoe@tahboraplsng)): 1H-1,2,4-triazole-1-
a-[ 2- (4-chl orophenyl ) et hyl ] -a-phenyl -1H 1, 2, 4-tri azol e

B RO ACRAA BT URRORLRBHORA et PRANa kb Rty

nbuconazo ;

a- yl-a-.(4-chlaro [)-1H-1 2, 4-triazol e- ]- . 1
pr ﬁ’g";r#eﬁTtEI%qI%'Tf%VEBQ@%H%‘HDFWIg) ; %—é-chlior%pﬁ)engx%)—?’ ,3-dimethyl-1
a;i 2- (4-chl orophenyl )ethyl]-a- (1, 1-di met hyl et hyl ) -
1HIH-D. 24 tridzalr biyb-3-beie riedepsfenazol e) ;

1- (4-chl or ophenoxy) - 3, 3-di net hyl - 1-

( liodihe 2ohpbiindszath ds ydppidphnst] dnoieafbhmatedindeticioflo aByl alcohol;
i odi ne conpounds such as 1 odopropynyl butyl carbanmate

an - ' i L 3-
SR UKo R it AU B Al pl SRy -3
p-chl or ophenyl - 3- j odopr.opar gyl formal dehyde and

gl V@WP”&M?%&H@B]I&W%&@%%EY %‘%gc et am de;

N, N- bi s( hydr oxynet hyl ) chl or acet am de; N )

hyainiiesy sechiag |chivniaetcaide;alNi N disdlrairoxymethyl)chloracetamide; N-

di t hi 0- 2, 2- bi s(benznmet hyl anide); 10 guani di ne

deﬁédf@iﬁxﬂ&ﬁyl-&%ﬁce@énid@@h& dipparRi(banmettiyyumidele and
1, 6- hexanet hyl ene- bi s[ 5- (4- chl or ophenyl ) bi guani de] ;

t hi ones_suych as . :

3, %qaalilcﬁgg ﬁ?ﬁ‘{ag‘ﬁsa ﬁlﬁ(alr TP ,0 %’ lgo.‘e_xme%hp{lleg S ibégzulaﬁlg ¢ f n (t‘1 r}i’6o ne;
triazine derivatives such as hexahydrotriazi ne and

1, B@Wﬁhylqqﬁ?;km[é)@'@h}?y@l)he!}}’%l?lgua%%ﬂ ahydrotriazine; 15
oxazol i di ne and derivatives thereof, such as,

bi griencazadl g 316:dihethahetaaigdrtet Bya2HvibpdiazinerZ tfionsy ttiazine
as 2, 5-di hydro- 2, 5-di al koxy-2, 5-di al kyl furan;

CapgRRlbEsRA iélg gﬁgﬂ?ﬁfﬁﬁaﬁﬁ’é bkl ﬂ@?s_ﬁ:ﬁt@ﬁgoiyéﬂiy{:pf 3uch

as sorbic aci e salts thereof an
4- hydr oxybenzoic acid and the salts and esters
t hgg)@g}yd%tr?az%ne;

oxazolidine and derivatives thereof, such as, bis-oxazolidine; furan and derivatives
thereof such as 2,5-dihydro-2,5-dialkoxy-2,5-dialkylfuran;

carboxylic acids and the salts and esters thereof such as sorbic acid and the salts
thereof and 4-hydroxybenzoic acid and the salts and esters thereof;

boric acids and its zinc complexes;

phenol and derivatives thereof, such as, 5-chloro-2-(2,4-dichlorophenoxy)phenol;
thio-bis(4-chlorophenol) and 2-phenylphenol;

sulphone derivatives, such as, diiodomethyl-paratolyl sulphone, 2,3,5,6-tetrachloro-

4-(methylsulphonyl) pyridine and hexachlorodimethyl sulphone;
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boric acids and its zinc conpl exes; 20 phenol and
derivatives thereof, such as,

wG2@hozases 2- (2, 4- di chl or ophenoxy) phenol ; PCT/US2003/027059

t hi o- bi s(4-chl orophenol) and 2-phenyl phenol ; sul phone
derivatives, such as, diiodonethyl-paratolyl sul phone,
2, tBioamidek S§ucAcld) @ih&thy‘ldi(ﬁiﬁtalﬂl}drmﬂd: pib ity inetap gomglieres, and
hexachl or odi met hyl sul phone; 9 WD 2004/ 022846

P ' ' S,
cg[nfllz}{.IJ ﬁ%@%ﬁi %g%g%gg%gth gq{gn ?tcgﬁﬁrgétkglg conpl exes,
et enebi sdi.t h| car ba i ts. nmetal .conplexes,
%EC&B‘EOQQSVNDB Xide nadité %Ci OPPIREYAC ol exes:
and copper am ne conpl exes including, but not linted
t ocoppemming wpmplses ingludings ke linaitddsino REMOREIY SPRREE
conpl exes, di et hanol am ne/ copper conpl exes,

t réo@ﬁﬂ]@{é@' SRARARDBREP dpéi’%ﬁip@k@ﬁ,dléth@ﬁd]adhﬂmhbgbermn@exes

CO%| exes, ethyl ene i am ne/ copper conpl exes, and any
&"m@sﬁ&sﬁ%ﬂ@%&#ﬁwg' Py Eo it sohbfonds. Ylfene

added. 10 Coupl i ng, conpat abi | i.zin Xi ng agents
AP AP R e GX e caTih AFeFAmD lParﬁlogliﬂ; t%o% ’?%

conposite. These additives nmay be present in an anount

of fronFroab610016 ©13.0 wialdobased@ @nwreighthdfawmd afrpthdidiocides may
total weight of the conposition, preferably, about 0.1

t opahpidy 10 wt. % and nost preferably fromabout 0.2

to5 w. %to achieve inprovenents in the physical,

mechani cal and thermal 15 characteristics of the

mat er i aCoupligp cempataitizingpamiting agets Mgy adyantggedusly be present
pol ypropyl ene, present in an amount rangi ng from about

1 Ta $E Rieset idMhnamuHt of fr
fr %%hggglﬁ/t&negw%mp%ltteo EE%SS{R %l(t)l%s. ? %aessed 1onnt he on o

about 0.01 to about 20 wt. % based on the total weight of the composition,

preferably, about 0.1 to about 10 wt. %, and most preferably from about 0.2 to 5
wt. % to achieve improvements in the physical, mechanical and thermal
characteristics of the materials. A preferred compatabilizer is maleated
polypropylene, present in an amount ranging from about 1 to about 5 wt.%. Talc
may be present in an amount from about 2 wt. % to about 10 wt. %, based on the
total weight of the composition. Other additives can be used, including viscosity

stabilizers, inorganic fillers, processing aids, and coloring agents.

In addition to extrusion, the compositions of this invention may be injection
molded to produce commercially usable products. The resultant product has an
appearance similar to wood and may be sawed, sanded, shaped, turned, fastened

and/or finished in the same manner as natural wood. It is resistant to rot and decay

10
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total weight of the conposition. Qther additives can
be used, including viscosity stabilizers, inorganic

wo 2doker2346 processi ng ai ds, and col ori ng agent SPCR0S1003/027059

addition to extrusion, the conpositions of this
invention may be injection nolded to produce i

C sl Casatbiyitel stedok eng mexyuhet wsed  Tioe exasplet andecpragie groldings
has an appearance simlar to wood and may be sawed,

f’ ﬁﬂﬁ&@ or SISREYf atHLHE DicthRSANKT furditeie poichies ke Gvihdow

e sane manner as natural wood. It is resistant to

rot and dec 10 WO 2004/ 022846 PCT/ U 3 5
s B OmORERS D AP ORRT RO Sk e types
as decorative noldings inside or outside of a house,

pi aftstuetufal amesgbers.ur ni t ure, porch decks, w ndow

nmol di ngs, w ndow conponents, door conponents, roofing
systens_and_ ot her types of_ struct [ . .S. 5 The

fol I ow @’QQW&%@‘%@ S ef upieae o B lﬁgﬁﬁwem i on:
Exanpl e 1: Preparation of Quaternary Amoni um Lauryl

Sul fate A Seventy granms of sodium | gsluril‘ﬁl sgl!;é aﬁ,e
( AExample(l: )Prepaxption of Quatexnssy ymmenivm f auryl-Suliate

tetradecyl sulfate and 5 % hexadecyl sulfate) were

added (@ K00 {lerfihs ofiictiirh i8Ry MR Re (AMrict droli@ 70% dodecy)

flask equi ppe a condenser. The m xture was

stirred and . sl owl y hea t 0 _about o A t

ot PAdh iredcot Sl ael S ismadiar) ho Tty bocBpgo mi of
wat er and the tenperature of the solution reached 60C, |
10distiletnsatenin B2deraiask cqwBpebwitexradensee $he mixee wes stirred
al kyl di net hyl benzyl amroni um chloride) were added to

t hgndsQbity Ated B ADERSEICC] NCRtdFithé soddumdsurybsubiate wesicampletely
60C for "about 0.5 hour. A white precipitate of

2 St LB e, R g TR rBigF i, bt 1R OPCTH00 grams
used to sh any residual_ sodi y%{g{.or%dﬁ) on.t he nium
pr eEBaiqrafVBAI} B0 %activesglution of pikxidimethybentyl gmmo

chloride) were added to the solution. The resulting mixture was maintained at 60°C

for about 0.5 hour. A white precipitate of alkyldimethylbenzyl ammonium lauryl
sulfate formed and was filtered. About 500 ml of distilled water was used to wash
any residual sodium chloride on the precipitate. After washing, the precipitate was

collected and left in a fume hood for 3 days for air-drying.

The structure of the alkyldimethylbenzyl ammonium lauryl sulfate was
confirmed by nuclear magnetic resonance (NMR) analysis. The melting point was
measured by differential scanning calorimeter. Since the composition contains an

admixture of the material obtained from the dodecyl sulfate, tetradecyl sulfate, and

11
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collected and left in a fume hood for 3 days for
air-drying. The structure of the al kyl di net hyl benzyl

wa@eovsipaswe | auryl sul fate was confirmed by nucP@HDS2003/027059

magneti c resonance (NVR) analysis. The nelting point

was 20 neasured by differential scanning calorineter.

Si headédyd saléngatheir moedtinopdiat veradetactad farnshs winpobed, namely,
mat eri al obtained fromthe dodecyl sulfate, tetradecyl

Sub§ gt €000 apd 13040, 2044L07ZRA6_PCT/ US2003/ 027059

hexadécyl sUlfate, thei'r melting points were detected
for this conpound, nanely, 50C, 100C, and 130C,

r espect By dbidecyBdiniditioé ayineiniet hatrylaswuhfatei was made hy reacting
sul fate was nmade by reacting didecyldi nethyl ammoni um

¢ hhﬁE%ﬁ%ig{@tﬁgh 1 anfRSt i Rl ME val dodhfn %k#lgsuhﬁf% using the foregoing

foreg procedure. The structure
di dec d| nmet hyl ammoni um | auryl sul fate was confi rned
byP! ®The mp. for this product is 45C, 55C, and
140C. C. The quat er nary ammoni um al kyl car boxyl at e,

sul f onatg, (ﬁdec?ﬂ%n?_ntﬁrgloaﬁﬂﬁbﬁﬁnﬂ%hf sﬁl@aﬁe %S @Bﬂl‘frmed by

by reactl ng a quat erna nium chl ori de

d l. t | at
15 0 TR o R St e
respect ively, by follow ng the above procedures. The

ef ficacy ofy @@f’a‘f&ﬂ?ﬂi pites ﬁiﬁ@%&ﬁﬂé@fﬁ%bﬂké@ﬁﬂdﬁﬁ@ Whébphate, and

anmoni um | aur met’ h yl anmoni um

| au sul fate ibit fun rowt h was .

by DhgRe R IR 08 TS FeRsTe 9%@5}@%%%&4 et as
were two 15 commercially known b|00|des

di teroxhohpies tsbdilmasaits of alkycesropsiydase.(HBaylaationate.2dkyg)phosphate, and
and al kyl di net hyl benzyl anmmoni um chl ori de (Barquat(r)

MBafk) th'égﬁné qssflebBvely, ByhRIIBGAIg Bk abevd @ot&ludése shown
in Tab The test data are

The efficacy of aqueous solutions of alkyldimethylbenzyl ammonium lauryl
sulfate and didecyldimethyl ammonium lauryl sulfate to inhibit fungus growth was
evaluated by the agar plate method known in the art. Also tested were two
commercially known biocides: didecyldimethyl ammonium chloride (Bardac® 2080)

and alkyldimethylbenzyl ammonium chloride (Barquat® MB-80).

The results of the agar plate tests are shown in Table 2. The test data are

reported as a percent inhibition (retardation) of the fungal growth.

12
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reported as a percent inhibition (retardation) of the

fungal growth. 12 WD 2004/ 022846 PCT/ US2003/ 027059
waame2B4Conc. T. G P. C.  Sanple I D mversi ceADUS2003/027059

trabeum pl acenta gl obosurn Di decyl di met hyl anmoni um

500 80.7 82.4 89.2 74.3 chloride Bardac(r) 2080 50

36.
89.
63.
82.

83

8 78.4 88.4 68.2 Al kyl* dinethyl benzyl 500 85.0

0 87.5 81.8 amoniumchloride 50 55.0 82.1 86.8

8 Bar uat(r) MB-80 Al kyl* CLI t hyl benzyl 500 72.9
3 86.6 75.6 amoni um | aur |fate 50 32.2 51.7

78.
Safifle H) 50%C14and10%C1opm Thersibsluve [tt@bbeus Hlacenie | globosum

0 64.5 Didecyldinethyl ammonium 500 81.3 80.8 86.0
7 lauryl sulfate Gined4. D 58.0 82G6 68. (0 P.* C.

Di

4| mRBthS1 hndoRfinPl €360t |i nvemyi on exhipi t| aghif ungalz4 3
cRBHAY BaYasc@pah 2D e T 05 e Twe kmoyn ; erCiak s | 682

AdsylS gipetblh PﬂZ"yh.S(" 4Bt
AEWHIOHIRA CRIYTe o HDPE (Ret rdt-Aene regaclt or| pStder, 63.8
Baeguiat? MB-8B 0100- 00 and 60% 40 nesh _Pi ne 402050

yICI

2 rnn‘ﬁ 3?. on 81.8

O
Ao

1%

Alkyleirhedyibeaty]l Wod | Fisber § of 785ehof|i elsd,3 W|) 86% nilxed’5.6
atotnchit® MadriE &ilfatdens¢hedg ni xeq hor |abayt; tHregspy nutesgq 5

Dliech B et Amflohflm 175009 | TE1 5OTPPS5hT VT 86.0 78.7
lauryl sulfate 50 44.0 58.0 82.6 68.0

* 40% Ci2, 50% Ci2 and 10% Cis
The above table shows the lubricants of the present invention exhibit antifungal

activity comparable to the two known commercial biocides tested.

Example 2: Extruding Polymer-Wood Composites

In this example, an extrudable composition containing 40% HDPE
(Petrothene reactor powder, Equistar’LB 0100-00) and 60% 40 mesh Pine 402050
(from American Wood Fibers of Schofield, WI) was mixed in a ten liter Henschel
mixer for about three minutes at 1800 rpm. After mixing, the composites were
dried for 16 hours at 100°C in vacuum ovens under a vacuum of about 685 to about
710 mm Hg. Several samples were prepared by adding 3 phc (parts per hundred of

composite) of the additives shown in Table 3 to the dried composite.

The dried compositions containing the additives were extruded through a
rectangular profile 38.1 x 12.7 mm die in a 30 mm Werner & Pfleiderer co-rotating

twin screw extruder. The extruder set temperature profile from the feed section to

13



dried for 16 hours at 100C i n vacuum ovens under a
vacuum of about 685 to about 710 mm Hg. Sever al

wGQ aplzzsdever e prepared by adding 3 phc (parts PEr/US2003/027059
hundred of 15 conposite) of the additives shown in
Table 3 to the dried conposite. The dried conpositions
corthafligivas 1498 Bfdi 150%e>0hel48°@x Thg dempositomgterial was fed to the
rectangul ar profile 38.1 x 12.7 mmdie in a 30 mnm
Viérexarnded Wsirged HeT@h 3200 voludidtig sinp i sAree fe@derewdith ddet feed rate of
The extruder set tenperature profile fromthe feed

3 |e ‘éltﬁv%%'?h:ti 0]6hél %é% sﬁ&%‘%&zsgg éﬂwsﬁgg g%t%geg%?oﬁferb%ssed

ri fed extruder ysing a Tron S200
volt EWB&I‘ ?i‘aéﬁ Wg‘?oé? 1§% FEW‘P%&&BWW& e {@@Bf SRFs byfore
16 kg/ hr. The screw speed was set at 175 rpm The
extbeingenit ppdeollestedassed through a 0.65 m cooling
chanber containing three sets of water sprays before 5
bei ng cg{c and col | ected. The extruder torqgue jis
measur ed BESXHUFE IOEHEE 1§ Mepsie %%%P?T&F%ﬁ}g tg"eﬁafF &rapeget for the
extruder and the actual tenperatures in zone 3
r ecotrdéer and théestmalitemperbiuees3inlzehodirecarderbassshiosyntinel'able 3 below.
area of highest shear in the extruder. The anount of

t hezdn@mpIS it Abe of h&ﬁéﬁ%ﬁ@ar'lﬂ thieéxPrudeneThe Qﬂbﬁl’il%fftﬁé temperature
tenperature is a reflection of shear heating in 1

cxuriige 18 Yt B0 Fo b B8 Wbty BTl sﬁlgarsheatmg Inthe
process. 14 WO 2004/ 022846 PCT/US2003/ 027059 Table 3
AddPBe-v Aslomer Eoree? temenppatiee qaupler with lssyerruley tnrguesingicptes an

improved extruding process.
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3 phc Acrawax(r) C/zinc stearate 64 164 (control) 3

he

Barquat LS* 56 156 1.5 % Barquat LS plus 3 phc

wa\eooamzeeds ) C/ zinc stearate 55 159 3. 0% Bar quBeT/LIS003/027059
plus 3 phc Acrawax(r) C/ zinc stearate 49 152 3 phc
Barquat LS plus 0.1 %8 h drox .uinoline, copper salt

55
st
o
Cl1]

157 1.5 % DDA-LS plus 3 piEﬁ:b_l%éravvax(r) Cl zi nc
arate 56 159 3.0%DDA-LS plus 3 phc Acrawax(r)

7i nc st earAdditidé 153 * Bar quatEttpude for al kiflempébure in
., 50 % Cl4, 10% C16 di net hyl ttgpqué ganmoniium | ge\d (°C)

sul
tab

T 5 Thegglata i n ffhe abo
EC%IE}}% %f&?a‘ka? g)%tn{euggaka;f%'que perggnt ages and thevl%4

HASs Al | \II dinpnt hvl han l!

ZOMR

LRSI 'a::a PR A Y AR -

Bidfat Bardual t1hS aplos hdr phelfi ti ve, were | owed than the
Authovax®tOzimgstgeeateent angd the zofg 3 tenperature 159

3108 Berjuap! LS 1pIhe exKé fuded sanpl es wereg placed

\p@}ﬁ,&aquj,gﬁk%{e@ﬂ@ how much wat eggt'he sanples 15,

uded—sanptes—of —gach

X 11/2 2 inches were
m_ckneséiand wei-ght 157

rreaétﬁr%sd DDﬁhbSeaﬂlﬂ%r 3 t Bl sanpl es were totallly

i Mrdrcsardx®rC/20 stearade st i | | el water. 58fter 7 159
3.0% DDA-LS plus 3 phc
Acrawax® C/zinc stearate 46 153

* Barquat LS is for alkyl (40% Ci2, 50% Ci4, 10% Cis
dimethylbenzyl ammonium lauryl sulfate and is 100% active.

The data in the above table show that extruder torque percentages and the
zone 3 temperatures for runs with alkyldimethylbenzyl ammonium lauryl sulfate,
either alone or in combination with another additive, were lower than the extruder

torque percent and the zone 3 temperature for the control.

The extruded samples were placed in water to determine how much water the
samples absorb over time. Three extruded samples of each formulation, measuring
0.5 x 1% x 2 inches were prepared and their central thickness and weight measured.
Thereafter, the samples were totally immersed in 200 ml distilled water. After 7
days, the samples were removed from the water, weighed, and their central
thickness again measured. The samples were returned to the water for an additional
33 days, after which time they were weighed and measured a third time. The

percentages of the water uptake and thickness swelling were calculated as follows:
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days, the sanples were renoved fromthe water,
wei ghed, and their central 15 thickness again

wore@siede The sanples were returned to the waP@r/USI®N3/027059
an additional 33 days, after which tinme they were
wei ghed and neasured a third tine. The ercent ages of
t he wat 8Yatepupiklee %riel (Whi Won@¥sx 40 wherg \&E]fséhe sample weight
calcul ated as follows: 15 WO 2004/ 022846
PCHEAIE2 QARIHPp2iAABO watbhtagd Wit eicasafiipte w¥Bht Micr so¥WinX in the water.
100, where WL is the sanple weight before soaking in
the water and W2 is the sanple vveight after soaking in
t he wat dihjckngysi sa\wﬂmgs%ﬁvéTﬁﬁ@xwe whererT) jsthe gergl thickness of
where Ti is the central thickness of the sanple

befigy anfakéfor: doakingdn v wateamitl TRisitBe téifrat @iitkmks of the sample
thi ckness of the sanple 5 after soaking in the water.

Th . of the water uptake and thickness
smgﬁﬁygag&gﬁg%&\%%&r“rabl e 4. Table 4 Water uptake

Thi ckness Swel |l 7 days 40 days (% 7 days 40 days (%

Addi ti vahe (a%rag erRe Ut tAE hawdxipiake @hd thicknstLavell gre shown in
7.65 17.69 1.6 .03 (control) 3 he Bar uat LS 5.12
123[%61 44 3.02 1.5%Barquat LS plus 3 phc 6.45 15.55

1. 551 Acrawax(r) C/zinc stearate 3.0 Barquat LS

plus 3 phc 5.71 14.14 1.45 3.92 Acrawax(r) C zinc

stearate Table 4
Water uptake Thickness Swell
7 days | 40 days (%) | 7 days | 40 days (%)
Additives (%) (%)

3 phc Acrawax® C/zinc stearate | 7.65 17.69 1.65 6.03
(control)
3 phc Barquat LS 5.12 12.64 1.44 3.02
1.5% Barquat LS plus 3 phc| 6.45 15.55 1.50 4.21
Acrawax® C/zinc stearate
3.0 Barquat LS plus 3 phc| 5.71 14.14 1.45 3.92
Acrawax® C/zinc stearate
3 phc Barquat LS plus 0.1% 8-| 5.25 11.80 1.45 3.93
hydroxyquinoline, copper salt
1.5% DDA-LS plus 3 phc 7.02 17.52 1.58 5.36
Acrawax® C/zinc stearate
3.0% DDA-LS plus 3 phec| 7.52 16.42 1.56 5.23
Acrawax® C/zinc stearate

As shown in Table 4, the composites made with Barquat LS either alone or
in combination with another additive absorbed less water and had less thickness

swell than the control alone.

The efficacy of extruded samples containing alkyldimethylbenzyl ammonium

lauryl sulfate or didecyldimethyl ammonium lauryl sulfate to inhibit fungal growth
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3 phc Barquat LS plus 0.1 %8- 5.25 11.80 1.45 3.93 h
drox uinoline, copper salt 1.5 % DDA-LS plus 3 phc

W@ 202008462 1.58 5.36 Acrawax(r) C zinc stearBtBUS2008027059
DDA- LS plus 3 phc 7. 52 16 42 1 56 5 23  Acrawax(r)
C/ zinc stearate 10 4, the conposjtes '
mades\Gvalyated by dhe sta@aéﬁi ﬁwébloak @ﬁ@én@rhod (Amesican Yheqdobreservation
wi th anot her additive absorbed | ess water and had | ess
t hiAskosstion BY® | Knotvndn thdvet.Chiet tiotidakffetivedss ief¢teamiospd by %
of extruded sanpl es containing al kyl di met hyl benzyl

a t
PRI S SRR P T et 0

<t AT Loy BSE PR g AR R 2 vt

Pr eservation Association E10) known in the art. The
bi saftueremisetiey pereeatingntdet er mi ned by % wei ght | oss
i n wood conponent of the tested sanples The sanpl e

ot oo SR B e e TAb g S IS5 AT el ey pmptes

replicates per treatment. The results, reser]t ed in
Talspatabling hlzldimethjibonzyh anmonine Jeauryldutfatsarplidesyldimethyl
cont ai ni ng al kyl di net hyl benzyl ammoni um | auryl sulfate

or agirlefiindaw®t Suifate Hdﬂm%]mﬂmdﬂ?llb\)(lbr weighaloss thad the control
Si gnlflcantly | oner wei ght | oss than the control

Sa '%Q/l{ngﬁs %@h&hc oath %ﬁ@(@%@&tﬁﬁ%ﬁﬂhbégﬂ < N | N' k% ﬂgf)fé}ﬁ_mg—yea&mde and

eth ear am

illustrated that .the additi al k th en
antii SeAratehul s ilelecheg b P‘%{se af ﬁlgy% xﬁ?s%fé fjomonium
lauryl sulfate inhibits brown-rot fun al

lauryl sulfate or didecyldimethyl ammonium lauryl sulfate inhibits brown-rot fungal

growth to a substantially great extent.
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growh to a substantially great extent. 17 WO
2004/ 022846 PCT/ US2003/ 027059 Table 5 Sunmary of

wo\r@nagps4der cent age of Wei ght Loss for Extrudedr/us2003/027059

Wbodf i ber Pl astic Conposites 5 (60% of Pine Powder and
40% of HDPE) Average weight loss Additives (%9 3 phc
Acrawax(r) C/zinc stearate 21.0 3 phc Acrawax(r)
Czinc stearate 1.7 wth 1.5 % Barquat-LS (based on
wood wei ght) 3 phc Acrawax(r) C/ zinc stearate 1.7
with 3.0 % Barquat-LS (based onfaR¥od weight) 3 phc
Barquat-LS 1.4 3 phc Barquat-LS with 0.1 %8- 0.9

hyd | lt(b
B i A

(based on wood Itg?f‘z
stearate 2.5 (60 Pine Powder and 40% of HDPE)

Average weight loss

Additives (%)
3 phc Acrawax® C/zinc stearate 21.0
3 phc Acrawax® C/zinc stearate 1.7

with 1.5 % Barquat-LS (based on
wood weight)

3 phe Acrawax® C/zinc stearate 1.7
with 3.0 % Barquat-LS (based on
wood weight)

3 phc Barquat-LS 1.4

3 phc Barquat-LS with 0.1% 8- 0.9
hydroxyquinoline, copper salt
(based on wood weight)

3 phc Acrawax® C/zinc stearate 2.8
with 1.5 % DDA-LS (based on
wood weight)

3 phe Acrawax® C/zinc stearate 2.5
with 3.0 % DDA-LS (based on
wood weight)

Samples containing the blend of alkyldimethylbenzyl ammonium lauryl
sulfate and 8-hydroxyquinoline, copper salt (40:1 by weight) further decreased
fungal growth, indicating that 8-hydroxyquinoline, copper salt, which is a wood
preservative, functions as a biocide enhancer when combined with

alkyldimethylbenzyl ammonjum lauryl sulfate. This experiment supports that the

18



with 3.0 % DDA-LS (based on wood wei ght) Sanpl es
containing the blend of al kyl di net hyl benzyl ammoni um
wo a00n922846ul f at e and 8- hydr oxyqui nol i ne, coppePCHEE1003/027059
(40: 1 by weight) further decreased 10 fungal grow h,
i ndi cating that 8-hydroxyquinoline, copper salt, which
i suse eforsber hipeides ascani ansimi¢rohiad Fanacersvigh plkpldigethylbenzyl
enhancer when conbi ned with al kyl di met hyl benzyl
aMARRioafinh &Yl subfdlef i8ér@ase ¥é BiotiREAdIVER tof Shepgmitisationat
the 18 WO 2004/ 022846 PCT/ US2003/ 027059 use of other
bi oci des as an antim crobial enhancer with )
al kyl di gt paptitie rapplicatianswoanticlas, | pabligdtions,| dngdttestimgiheds yaentioned
the biocidal activity of the conbination. Al patents,
apabéveairk @B%by didorpdreed bpubfek@bi ons, and test nethods
menti oned above are hereby incorporated by reference.
19 WD 2004/ 022846 PCT/ US2003/ 027059 What is clai ned
is: 1 1. A polynmer-cellulosic fiber composition
conprising fromabout 30 to 2 about 70 wt. % pol yner,
fromabout 70 to about 30 wt. %cellulosic fiber, and
from 3 about 1 to about 7 phc of a quaternary
amoni um al kyl salt having the fornula: O+ O Rl,\' RZ
NR x 4 R4/ NR3
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5 wherein X is an al kyl carboxylate -OC(OR, alkyl
sulfate -0S(O) 20R, al kyl 6 sul phonate 7 -S(Q2) OR,

w@bkdoygh28mosphat e - OP(O) OHOR, al kyl phosphite PCT/US2003/027059

-OP(OHOR Ris an 8 alkyl group having from8 to 22
carbon atons, and R1L is a long chain alkyl group or 9

a bWhatis da lé‘lﬂsll&hd, 10 where the Rl group is a |ong

chain al kyl group, R2 and R3 are short chain 11 al kyl
groups and R4 is a short or long chain al kyl group

and, 12 lher eA Rblynerachdngy fibgr camposRidni ongprisingy from about 30 to
chain al kyl group and R3 and R4 13 are each either

shaibbuto70 bv@.%g&@ﬁie? Rbi oo RSt G it % t:émgosq@ fibé, and from
al kyl groups havi ng from8 to 22 carbon atons and said

2t ol 1R Moy 2 o ¥ s aP Ry, Aol B b rp G B8 ormule

of claim1, wherein the 2 long chain alkyl group has
from8 to 22 carbo atons an he short t®ain al kyl 3
group has from1 t PA\aftﬁ)n ajons. 20 2004/ 022846
PCT/ US2003/ 027059 (1 he pol|ynerXcel |l §il osic fiber
conmposition of cla rﬁ41/ | n|the 2 quaternary

amoni um al kyl sal t 1s an alkyl-di met hyl benzyl anmmoni um
lauryl, an 3 alkyl trinmethyl amoniumlauryl or a

di avheytind{ isearhalkylagantoxiy late 1QuGI(Q)R salky] sutfateaOS4O)0R, alkyl
conmbi nation thereof. 1 4. The polyner-cellulosic fiber
corgagshohaten of claim 1, wherein the R 2 group

cont ai ns from 10 to 18 carbon atorrs 1 5. The

e SFRORREIS! Rl b FERTE, I Il B o

is al kyI d| mst hyl benz anmoni um | auryl
alkyl group havmg from to 22 carbon atoms, and R is a long chain alkyl group or

a benzyl group and,

where the R' group is a long chain alkyl group, R? and R? are short chain

alkyl groups and R* is a short or long chain alkyl group and,

where R! is a benzyl group, R is a short chain alkyl group and R? and R*

are each either short or long chain alkyl groups;

said long chain alkyl groups having from 8 to 22 carbon atoms and said short chain

alkyl groups have from 1 to 4 carbon atoms.

2. The polymer-cellulosic fiber composition of claim 1, wherein the
long chain alkyl group has from 8 to 22 carbon atoms and the short chain alkyl

group has from 1 to 4 carbon atoms.
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3 sulfate. 1 6. The polyner-cellulosic fiber
conposition of claimb5, wherein the 2 alkyl group in

w0 ba4abigyd di net hyl benzyl ammoni um | auryl sul f aP@Tr/US2003/027059
contains 40 %12, 3 50% Cl14 and 109%C16. 1 7. The
pol ymer-cel lul osic fiber conposition of claim3, _
wher ei n 3 he Thequpdymmerreeliplosienfiier gmnapsition ehelaim 4 wherein the
di decyl di met hyl amoni um | auryl sulfate. 1 8. The
pol guartna ¢ lahimaasing afkybedlt Bempisidin@hydbenelamindnium lauryl, an
wherein the 2 polyner is a high-density polyethyl ene.
1 L. i e o] o
mhgc?lg;[n%q{rﬁg;yzgﬁ&ﬁﬁ?g %hp}g O? iagtgr sdh%ﬂae , 1p| ne,n or zi'uryl salt, ot a
mapl e, .straw, corn stalks, rice hulls, wheat, oat,
barqogib}n%lﬁpvt%ffs?éff, coconut shells, peanut shells,
wal nut shells, jute, henp, bagasse, banboo, 4 flax,
kenaf, ot a coepataneresellutasicedier compositigihef claim 1, wherein the R
pol ymer -cel | ul osi c conposition of claim1l, further

COMgRbiy$ tdiflaing fraROLl toO1PEMIboPateRRUt 3.0 wt. % based on
wei ght of wood, of a biocide. 21 WO 2004/ 022846

PCT/ US2Q03/ 02405 : -cal. i -
conposi t%lo on gfl%cl? Oéfmm&;il‘iﬁ“ﬁ%%éﬁg‘%e\{n %?ﬁmgS@{[%% ngla&é% ‘syhgrem the
copper._conpound, a zinc cqonmpound, an azole, an .

i slpidimatisienzyl ammening alkylsalt igalkyldinehkenzgh ammonium lauryl
thereof. 1 12. An extrudabl e conposition conprising

f r cmifateout 30 to about 70 2 wt. % pol yner, from about

70 to about 30 wt. %cellulosic fiber and from about 1

to 3 alput | Ly s :
havi ng t%ﬁ e fglﬁﬁoéﬁﬁ%ec%ﬂﬁ%?f{i&%:oﬁﬂﬁﬁﬂbﬂﬁf o , Sbiein the

alkyl group in the alkyldimethylbenzyl ammonium lauryl sulfate contains 40% Ciz,
50% Cis and 10% Cie.

7. The polymer-cellulosic fiber composition of claim 3, wherein the
quaternary ammonium alky! salt is didecyldimethyl ammonium lauryl sulfate.

8. The polymer-cellulosic fiber composition of claim 1, wherein the
polymer is a high-density. polyethylene.

9. The polymer-cellulosic composition of claim 1, wherein the cellulosic
fiber is oak, pine, or maple, straw, corn stalks, rice hulls, wheat, oat, barley, oat
chaff, coconut shells, peanut shells, walnut shells, jute, hemp, bagasse, bamboo,
flax, kenaf, or a combination thereof.

10.  The polymer-cellulosic composition of claim 1, further comprising

about 0.001 to about 3.0 wt. %, based on weight of wood, of a biocide.
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12
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14

15

NR X 4 R4// NR3 5 wherein X is an al kyl carboxyl ate
-OC(OR alkyl sulfate -0OS(0O zOR, al kyl 6 sul phonate

W@ 200$02B¥COR, al kyl phosphate - OP( 0O OHOR, al kyl PCT/US2003/027059

phosphite -OP(OHOR R is an 8 al kyl group having

from8 to 22 carbon atons, and R is a long chain

al kyl grddup dihe polymdseatylosigrcompositioy ofl dlainh &0 ewhérginRhe biocide
group is a long chain alkyl group, R2 and R3 are short

ch@j N coppbr abipburll QUi @hthordd,| s B osd)ah lisoMiiazddoiie, Ghatthmate, or
al kyl group and, 12 where R is a benzyl group, R2 is

Zi ?%%1%@21?{1?%&?12 yl group and R3 and R4 13 are each

er s ong chain al kyl groups; 14 said |ong
chain al kyl groups having from8 to 22 carbaon atons
and sai d2shor{l @HEIdable LompPRiipn GEMBPIHEING HoE! %h%lﬁ?@ tq gbopt 70
carbon atons. 1 13. The extrudabl e conposition of
cl aitn®% Jpdlymdre freinnaticne 70 om gbauih 80 rwtak koglluloic dibeu pnd&em about 1 to
from8 to 22 carbon atons and the short chain al kyl

gr : .
Oy S S AR e Wt

conposition of claim12 wherein the quaternary 2

amoni um al kyl salft _i,s an alky| di met hyl befizyl ammoni um
lauryl, an al kyl triere{hyfR 3 ammonium | puryl or a

di al kyl di net hyl mmwlﬂl% uryl salt, of a

conbi nation 4 thereaf’ 1 .| The extrudapl e
conposition of claim 14, wherein the R group

wherein X is an alkyl carboxylate -O-C(O)R, alky! sulfate -OS(0)20R, alkyl
sulphonate

-S(02)0OR, alkyl phosphate -OP(O)OHOR, alkyl phosphite -OP(O)H-OR; R is an
alkyl group having from 8 to 22 carbon atoms, and R' is a long chain alkyl group or

a benzyl group and,

where the R* group is a long chain alkyl group, R* and R’ are short chain

alkyl groups and R* is a short or long chain alkyl group and,

where R! is a benzyl group, R? is a short chain alkyl group and R® and R*

are each either short or long chain alkyl groups;

said long chain alkyl groups having from 8 to 22 carbon atoms and said short chain

alkyl groups have from 1 to 4 carbon atoms.

13.  The extrudable composition of claim 12, wherein the long chain alkyl
group has from 8 to 22 carbon atoms and the short chain alkyl group has from 1 to

4 carbon atoms.
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2 contains from10 to 18 carbon atons. 1 16. The

extrudabl e conposition of claim 14, wherein the 2
wa@bdogloeisaet hyl benzyl ammoni um al kyl salt is  PCT/US2003/027059

al kyl di nmet hyl benzyl ammoni um lauryl 3 sulfate. 1 17.

The extrudabl e conposition of claim 16, wherein the

al kyl grldup iThe extrufiable cempebitinnt ¢fydlaianlA whenehothc geaternary

| auryl sulfate contains 40 % Cl2, 50 % Cl4 and 3 10%

ClGnahdsithm alkyl 8alt K ﬁ@lﬂm&&]?lﬁelﬁ?mﬁﬁlbhiuﬁﬂlaﬁfylph@hlﬂfyl trimethyl

14, wherein the quaternary amoni um al kyl salt is

di ' Y j Wi f at : P
e S
polymer is a 2 high-density polyethylene. 1 20. The
exth§igefbl e conposition of claim12, wherein the
cellulosic fiber 2 is oak, pine, or maple, straw,

corn st dbks, Theeatindible compesition efailainbk, |vdyereinahe R group
chaff, 3 coconut shells, peanut shells, wal nut

shebhfinsi R 106 1B caltRg @iy, banboo, flax, 4 kenaf, or
a conbination thereof. 1 21. A nethod of preventing

decay of,..a p ner - d conmposite. 2 C ri S, i Xi ng

a quat eriar yo%%qﬁuﬁ%ﬁ%wg&été‘m of, qleigt gzgp\%lgﬁr?@%g le 3
conposi tion containing a polyner and cel|ulosic fibers
befabeddipettydhanzyipmamonipm afeyl el 4y ghvldipgethylbenzyl ammonium lauryl
PCT/ US2003/ 027059 4 extrusi on process on the

extsulfekabl e conposition, wherein the quaternary

ammonium 5 al kyl salt has the following fornmula: O e

RO R2 17 The extrudable composition of claim 16, wherein the alkyl group in

the alkyldimethylbenzyl ammonium lauryl sulfate contains 40% Ciz2, 50% Ci4 and
10% Cis alkyl.

18.  The extrudable composition of claim 14, wherein the quaternary
ammonium alkyl salt is didecyldimethyl ammonium lauryl sulfate.

19.  The extrudable composition of claim 12, wherein the polymer is a
high-density polyethylene.

20.  The extrudable composition of claim 12, wherein the cellulosic fiber
is oak, pine, or maple, straw, corn stalks, rice hulls, wheat, oat, barley, oat chaff,
coconut shells, peanut shells, walnut shells, jute, hemp, bagasse, bamboo, flax,
kenaf, or a combination thereof.

21. A method of preventing decay of a polymer-wood composite
comprising mixing a quaternary ammonium alkyl salt into an extrudable

composition containing a polymer and cellulosic fibers before performing an
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10

11

12

13

14

15

16

17

/| 6 R4 ---1 R3 7 wherein X is an al kyl carboxyl ate
-OC(OR, alkyl sulfate -0OS(O 20R, al kyl 8 sul phonate

wWO200$02B¥OR, al kyl phosphate - OP( 0O OHOR, al kyl PCT/US2003/027059

phosphite -OP(OHOR R is an 10 al kyl group having

from8 to 22 carbon atons, and RL is a long chain

al leyirugipm process onithe axtyednbld cagapnsjionn wheredn theequateriesy Rmmonium
group is a long chain alkyl group, R2 and R3 are short

chailtyl sdiBhal thy folvabpforatuth:R4 is a short or long chain
al kyl group and, 14 where Rl |s a benzyl group, R2 is

a short chain alky group a and R4 5 are each
ei ther short or Ion 1chalq} groups; 6 said | ong
chai n al kyl groups| haw ng 22 carbon atons

and said short chajn P?\al kyI groups haye from1 to 4
carbon atons. 1 22. Rthe n&’hod|of claim Pl wherein the
guat er nary ammnl um al kyl salt 2 is an

o AT OB E enGETH St hionon, s

anmoni um | aur yI saI t, or a conbination thereof. 23.
ThEWPEORR of cl ai m 22, wherein the
al kyl di met hyl benzyl ammonium 2 alkyl salt is

al k§(GHOR} by bsvzyhatarOR(Q)OMORUA1KY] phakpittee OPIOH-ORR is an
met hod of claim 22, wherein the quaternary amoni um

Sty 2%4%@%%&7*8‘%?&?@%@%@% 23698 Yhajp ko group or

The net hod of aim 21, wherein the polyner-wood
coff5arY egrQ‘lfb »ains 30 to 70 wt. % of polymer, 70 to
30 wt. %of cellulosic fiber, and from1 to

where the R' group is a long chain alkyl group, R? and R® are short chain

alkyl groups and R* is a short or long chain alkyl group and,

where R! is a benzyl group, R? is a short chain alkyl group and R® and R*

are each either short or long chain alkyl groups;

said long chain alkyl groups having from 8 to 22 carbon atoms and said short chain

alkyl groups have from 1 to 4 carbon atoms.

22.  The method of claim 21 wherein the quaternary ammonium alkyl salt
is an alkyldimethylbenzyl ammonium lauryl, an alkyl trimethyl ammonium lauryl or
a dialkyl dimethyl ammonium lauryl salt, or a combination thereof.

23.  The method of claim 22, wherein the alkyldimethylbenzyl ammonium
alkyl salt is alkyldimethylbenzyl ammonium lauryl sulfate.

24.  The method of claim 22, wherein the quaternary ammonium alkyl salt

is didecyldimethyl ammonium lauryl sulfate.
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3 7 phr of the quaternary anmmoni um al kyl salt 1 26. A
guat ernary ammoni um al kyl salt having the fornmula: Ot
W@200R02826 \N X R4/ NR3 2 3 wherein X is an BCRYE2003/027059
sul phonate -S(Q2) OR, an al kyl phosphate -OP(O OHOR, or
4 an al kyl phosphite -OP(OHOR, Ris an alkyl group
havi ng 43.omBhd mef3dd oachim 215whteirsthe oty niRt-weodacdngpmgite
chain aIkyI group or a benzyl group and, 6 where the
RIL. 9 dIl11 al n %P'@.gyfﬂﬁyﬁe@w@ytb 39N R of%%llﬁlbgm@ﬁ)e@rﬁld from 1 to

sﬂor oups and R4 1s a short or |ong
chain a rou and, 8 is a benzyl group,
Ro/ PR %\3@%8}‘ M"R&}'Im%ﬁsﬁ and R3 and R4 9 are
each either short or long chain al kyl groups. 25

26. A quaternary ammonium alkyl salt having the formula:

® o
\/ X
R4/\

wherein X is an alkyl sulphonate -S(O2)OR, an alkyl phosphate -OP(O)OHOR, or
an alkyl phosphite -OP(O)H-OR; R is an alkyl group having from 8 to 22 carbon

atoms, and R! is a long chain alkyl group or a benzyl group and,

where the R! group is a long chain alkyl group, R* and R’ are short chain

alkyl groups and R* is a short or long chain alkyl group and,

where R is a benzyl group, R* is a short chain alkyl group and R’ and R

are each either short or long chain alkyl groups.
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