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ANTI M CROBI AL LUBRI CANT FOR WOOD FI BER- PLASTI C 5 March 2007

COWPCSI TES Background of the Invention Wth the

ri sing cost of wood and the shortage of mature trees,

there is a 5 present need to find good quality
wauhestut es f or wood which wi |l conti nu&CT/B%p3102708

the future. Additionally, good quality wood

substitutes are nore durable and |onger-Ilasting than

wood since they are | ess susceptible to termte

destruction and wood rot. Over the past several years

a-growi ng market has enmerged for the use of 10

pol ymer -wood conposites to replace traditional solid

wood products in applications such as decking,

w ndows, fencing, autonobile interiors and pallets.

Pol yner -wood conposites contain fromabout 30 to

about 80 percent cellulosic fibers. Cellulosic fibers

act as fi r..or [ ' I - d

conposﬁddﬁﬁhyihﬂéﬁIiﬁﬁﬁgégfgggégngﬂﬁF@%héggﬁﬁng

pol ymer - wood conposite‘? 0 ugh di spersion of 15

ce I%Iosi |, ber ig t he polynmer matrix. To achieve

thh@%gﬁﬂﬁ§9£gﬁj¥$§~%ﬁoducers of pol yet hyl ene- wood

decki ng have found | ubricants to be essential.

Pol y me Wiiothe risingrgnstsif twosd and thesshertage) ofwhgjiwgiirees, there is a

concentrations of cellulosic fibers are nore

s ugresnt ebd ® find gadd quality knpstitutesgfor widderta¢howidl cortinpe longsinto

need exists for a conpound which can function not

onihy fihdre & Aldtikisnatig rdoodaialith veod aubstinneseund mnfeciombleabhd 1 5

March 2007 Such a compound shoul d | ower the cost,

Si [BRpdrfastidd Ban Wdva fsiR6d iyl ddlefd s ERBIeas tbrmite destruction and

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 ﬁbérs. Cellulosic
fibers act as fi]ler or reinforcement in the polymer-wood composifes. One key to
achieving a high quality polymer-wood composite is a thorough dispersion of
celiulosic 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 lubricant but also as an antimicrobial.
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achi eve high quality polyner-wood products with better
appear ance, di nmensional stability and decay 5 March 2007
resi stance. Brief Sunmary of the Invention D sclosed
herein is an extrudabl e and extruded
polyner-cellulosic fiber conposite conprising a
polyner e. g., high density polyethyl ene (HDPE),

IIuI03|c fibe nd uaternar arnnnlu al k

a o Qupqtudn SORIG, s elaosh el yon maRY Lo W§$ RIgfess and

ane n w_conpositions of matter. A first aspect
AEHENF g&b graliy ke woodh MuedicEs arithe Betsr | anpeeraneey ndigensional
to 70 wt. % polyner, from70 to 30 wt. % cellulosic
stabiligy andedrgay resisiaicd.0 7 phc of a quaternary anmmoni um
al kyl salt having the fornula: Oe R R x R wherein
X is an al kyl carboxylate -0-C (0) R alkyl sulfate
-0S(0) 20R, al kyl sul phonate -S(02)OR, al kyl phosphate

Br@g@r%ﬁ,of%g;ﬂvegﬁ&g,phi te -OP(OHOR Ris an alkyl
group having from 22 carbon atons, and R~ is a
Iong g rQup ben y roup. and e.
SRR e B P Blas O MU oA B b
e short chain alk ro nd R4 s._a shoy
RS RARA R DUFBtp capd N ereit oSS BEBRPE). cellulosic
g@roup R2 is a short chain al kyl group and R3 and R4
fibgreandey gratemenermERaium alkyl s3lty Cavtaim oftheye qyatemsty ammonium

alkyl salt are new compositions of matter.

A first aspect provides an extrudable composition comprising from 30 to 70 wt.
% polymer, from 70 to 30 wt. % cellulosic fiber, and from 1 to 7 phc of a quaternary

ammonium alkyl salt having the formula:

@ )

wherein X is an alkyl carboxylate -O-C (O) R, alkyl sulfate -OS(O),0R, alkyl
| sulphonate -S(Oé)OR, alkyl phosphate -OP(O)OHOR, alkyl phoéphite -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; |




5 March 2007 said |Iong chain alkyl groups having from

8 to 22 carbon atons and said short chain al kylS March 2007
groups have from1 to 4 carbon atons. A second aspect
provi des a nethod of preventing decay of a

pol ymer -wood conposite conprising mxing a quaternary
ammoni um al kyl salt into an extrudable conposition

Ea%“ﬁ@ﬂ% Hh Qlkerplg%’drﬁgaﬁ 1R Y BSb CHQQS ;a)?((%lﬁsgg]g% Said short

' performng an-e sion “process on
. ojrpasi ti on,. wherejn the quaternary amoni um al kyl
chamalgg opRschav front gf%fsegf"&%a@@fsi ned in the first aspect.
Det ai | ed Description of the Invention It has been
& §R989‘§ AERECE PERVIdRSat dpethed, of areyanting gleray of 4 palymer-weed
both a lubricant and a fungicide in the
composgo| sprpristigl nining i quaameni ammonitne adfgdt itnsuty aanerinidelnte
al kyl salts have the foll ow ng general fornula: Rl Rx
- compositionl cditaining @r glymes sl a¢lluddsiy Fibers ekt abforntnL(d) Rirusion
al kyl sulfate -0OS(O 20R, al kyl sul phonate -S (02) OR

. processdnkié cRRRRBRALE SO FhSEn Bt KiiteRBRSRnbRium alkyl salt has
-OP(OHOR R is an 2a 5 March 2007 " WD 2004/ 022846

thefom?ﬂ%&i%%%@ﬂ@%@%?& géé%l group having from8 to 22
car pre ably

on atomns, 10 to 18 carton atons; and
R is a long chain al kyl group or a benzyl group and,
where the R group is a long chain al kyl group, Rz and

R3 are short chain alkyl groups and Ris a short or
Detailed Descriptignofthe Inventionp and,

It has been discovered that quatemary ammonium alkyl salts act as both a
- lubricant and a fungicide in the polymer-cellulosic composites.

The quaternary ammonium alkyl salts have the following general formula:

o

“wherein X is an alkylcarbdxylate -0-C(O)R, alkyl sulfate -OS(0):0R, alkyl
sulphonate -S (02) OR, alkyl phosphate -OP(O)OHOR, alkyl phosphite -OP(O)H-OR; R

- isan
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5 where R is a benzyl group, RZ is a short chain

al kyl group and R3 and R' are each either shor 5 March2007
| ong chain al kyl groups. The aforesaid | ong chain

al kyl groups have from8 to 22 carbon atons,

preferably from10 to 18, and the short chain al kyl

Wltsdt84have from 1 to 4 carbon atons, pPENBY2605103705¢ or

2. Exanples of the quaternary ammoni um cation in the

q r ni 1 [ kvl itpcl re
SRR Y BB vl eliooB Py alio i G ibu C1
t he,al kyl qgrou ntains 1-25 carbon atons, '
diaa%gylfﬁilff?gtcﬁaﬁlfﬂg’&%or‘fp 8H&3§%3§§T°up fuﬁjrret hyl amoni um
oct yl decyl di net hyl ammoni um di octyl di met hyl ammoni um
di decywieed iy Rpgromyis adsigeuiniilkyl diode,RFlang Rhatk biktydhain
anmmoni um  benzyl hexadecyl di net hyl ammoni um

diatgrarhipe biyR*ida SHidkiQh Cag B I EREH siE, 15

di decyl net hyl - 3, 4-di chl or obenzy | anmoni um

decyl oct yl di nmet hyl ammopj um. decyl octyl ben I
o, Ve Kot PSP oS FPF Sy aiqup and 10 and 1 dre
decyl dodecyl et hyl met hyl ammoni um dodecyl benzy| di et hyl
aﬁﬁ%ﬁl%shor't Glong iy Pléé §5PPY | Histafopesaid dons Shaiflkyl groups

di undecyl di met hyl ammoni um  di nonyl hydr oxyet hyl net hyl
aifsritonns todi2crabon #oms, orefestdpiem 0 A8, andribnshartchamallgd g
di undecyl di hydr oxyet hyl anmoni um and conbi nati ons

t lgenupotfave Bbwrde 4 odrborcatonpopiefisablyolnardi ni ng di octyl ,

di dodecyl and decyl octyl conpounds or didecyl,

di dodeﬁéél cvl daodecy 911191% sed.
‘These Ca %ﬁgﬂg‘g o émycdggﬁﬁ?fl%gl%@\q ﬁlaen %@ he a]r]flﬂlgns,

éh :1 Ja%zéﬁ%iﬁ%%%%ﬁfﬁﬁ@%% %s@%{s‘xyff}%:}%%%: Rl "
a0y T SpPisER S B PR PR B qua

LS) and di decyl di met hyl ammoni um | auryl ,
tr)im&thyl ammonim)x;, octyldecyldimethyl ammonium, %ocgldimethyl ammonium,

didecylmethylpropyl MOMm, didecylmethylbutyl ammonium,
benzylhexadecyldimethyl ammonium, didecyimethyl-4-chlorobenzyl ammﬁnium,
didecytmethyl-3,4-dichlorobenzy lammonium, decyloctyldimethyl ammqnium,
decyloctylbenzylmethyl antmonium, decyldodecyldime;chyl ammonium,
decyldodecylethylmethylammonium, dodecylbcr-lzyldimethyl ammonium, -
tetradecylbenzyldimethy! ammonium, diundecyldhnethyl ammonium,
dinonylhydroxyethylmethyl ammonium, didecylhydroxypropylmethyl amxﬁonium,
and diundecyldjhydroxyethyl ammonium, and combinations thereof. Blends of
compounds containing dioctyl, didodecyl and decyloctyl compounds or didecyl,
didodecyl and decyldodecyl compounds lﬁay also be used. These cations can be

combined with any of the anions, that is, those represented by X in the above
3
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sul fate (DDA-LS) and the correspondi ng al kyl

car boxyl ate. The sul fonate, phosphate, and pho$gHinich 2007
salts of the quaternary ammoni um al kyl salts are al so

of 5 interest. These are new conpositions of matter. A
(greferred quat ernary ammoni um |l auryl sulfate is an

W IRY2Ret hyl benzyl anmmoni um | auryl sul PQTIESZQ@mTaﬁi?ni ng

an al kyl group containing 8 to 22 carbon atons.

;\':Jé*l‘“g T 2“3‘%;%' SR POl dre ?‘ngf e lﬁ%éylart
i aﬁmqi%ﬁﬁ%@ s S R e R g m”ﬁ%tr‘aé’ﬁ‘?t R
6 i pi
a|8|3§q BB phiresaive Al B PIRG TR ERE. £ or e

after about h [f an hour. The reaction is_as foIIovvs
sphatezapd phosphite galts of theGraternapy ammogiya 3iky1 falts aregleo pf o
\ |/ OII-Oy+NaC1 CH3 Q0 15 wherein Ris a G -Cu
alinggtiest g TBesp are e Cappopifigus 8 WA C12 group. The reacti on
tenperature ranges from 20 to 140C, preferably GOC

The i el | 118 R
chl ori dg?e{f%feggg%dﬁﬁ g%]%mgﬁ [&E&g%@%%ﬁl\%@ch 2007 V\D

g%%él{ogéﬁ%ﬁﬁﬁg e é%%ﬁ@igﬁ{g %ﬂyfgra%ne S%?’\f/ﬂ e%tt&%g@;tg%s't °

V\@kt]@idunethylbenzyl ammonium lauryl sulfate may be made by processes known to

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

half an hour. The reaction 1s as follows:

R

Hac-li!!LCHg—@ o+

CHy

oég-no Na*

69°C

R

| I
HaC'I:\‘Lde@ 0=—-—ﬁ—0
. Q

CHs

J, + NaCl

wherein R is a C1-Cas alkyl group, preferably a Cuw-Crz group.
| The reaction temperature ranges from 20° to 140°C, preferably 60°C. The

molar ratio of alkyldimethylbenzyl ammoninm chloride to sodium lauryl sulfate
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or an organic solvent. If the reaction takes place in

an organi c solvent, sodium chloride is precipi taviegh 2007
and the quaternary amoni um lauryl sulfate remains in
solution. The organic solvent may be, for exanple,

| ower al cohols, acetone and 5 dichl oronet hane. The

WO RPAYEM@ry ammoni um | auryl sulfate i s ceCl/epEH2789t er

the organi ¢ sol vent evaporates off. The pol yrrers used

m. b 608 AT 310 BTGB ol £ 1 ¥ ThAf Bt el
°9ﬁéﬁmfb%%9 “%%7’5%@? f%ﬁ%f?%ﬁ%ﬂ Sy ngfe%toli?&}umrfer )
.ﬁlﬁﬁ%& AR M R s N

rea tor Irom ovvder (Equi star(r) LBlOO 00 havi ng a
'; G IEARICERIVSaL Mg e 105 SrarRlc AQTyer aleghotsy #@igns 3y om

_ E UI st ar Chem cal s LP of Houston, Texas. The

ex@?%%?@ﬂ&n diheequaternary AnmonpRdaury srifal i sollected afier the

conposites of the 15 present invention contain the
i n@yeads sehvew eyaporatseoff.ol | owi ng Table 1 (wei ght
per cent ages are based on the weight of the total

B e
o TN Y L

S A 0 i O

copolymer), PYC, and combinations thereof. A preferred polyolefin is HDPE,
available as a "barefoot" (no additives) reactor from powder (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. % Aboﬁt 40 to 60 wt. %
Cellulosic Fiber About 70 to 30 wt. % About 60 to 40 wt. %
Quaternary ammonium About 1 to 7 phe About 2 to 5 phe
alkyl salt
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A wide variety of cellulosic fibers can be enployed in
the conposite of the present invention. || ustddiasgh 2007
cellulosic fibers include, but are not limted to,

wood and wood products, such as wood pul p fibers;
agricultural wastes such as non- woody paper - maki ng

WO 20p02284¢ r om cotton; from straws and gr a8€HES20050TP%as

rice and 5 esparto; from canes and reeds such as
bagass% f.rom bast

such <0 YH 8 SeBT OB HhN%aR b et e ﬁmatfaﬂe e
RS AR Cﬁ@m&ﬁ@%ﬁa G Pt Hwaéd@%?r%ood

and oat chaff, and henp

st al ks,
-sﬁﬂéém%vm& e@ﬁm*f%@.r’elpfﬁbﬁéragﬂ%@al Wgstqsﬁb%aaﬂ%od

source. Sui tabI e wood sour ces include softwood sources

s uWepdy papsEsmakingsfberssfEm caien; fomsiYs I Erasses ssucippsgice and

har dwood sources such as oaks mapl es, eucal yptuses,
potsPatosirom sdeh s, reeds, Fuchs Bxgasse:; (ﬁ’@ bambes; &opestallis v ¢

flbers may be wused. The cellulosic fibers nmaybe

s Chrasteibers, subly spyufh, fedr keafs capmbiselinen ard mie; frogQeaf fibah or

a 40-nesh screen, to obtain a mxture of different

si saeh dsiabaen and stHak Hiomzsbells firomcbedniug péanite pkl widmith; ami dotre

conposition of the invention ranges from about 10 to

alsmiits, wHe2f) oneBdtley amthapeteffema héyp. f Sudablpbeitelldidsié Abeabout

100 nmesh. The wood flours used in the conposition

I NBédisl @romacERd ediréd. rsafhble il s@irdes indhde SfFkdod\ROLEss saEi

conbi nati ons thereof. Preferable wood flours are from

0a piBd s Zprﬁée@%edavaulfamﬁi 1RRIWOBK sARBY sucH & GHRS hdapREd

Pi ne 402050 (40 mesh) respectively, 20 from Amsrl can
V“Hﬂ&%lﬁhf@%r fop%s Pedapdsi ﬁlhqsgaefé' R 'OF nBre d@ﬂlﬁ&s}@ﬁbe&rrﬁfy%r ed

flou from mapl aternary anmoni um al kyl
sajsgd_l nproves the internal and external lubricity of
the plastic blends. The internal l|ubricity enhances
t he di spersion of the 6

The cellulosic fibers may be screened through various screens, e.g., a 30-

mesh or a 40-mesh screen, fo 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 inclode 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
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reinforcing filler in the polymer, thus inprovi rigMateh 2007

physi cal properties and increasing the extruder

out put. The principal benefit of the external

lubricity is to inprove the surface appearance of the
W42 article by reducing the force REFHRIPINIG9DVeE
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t he extrudabl e conposition through the dye. 5

Q*?“M%r%lef"‘ TR olfer i i il %@%E@Sﬁ@%’ et (he
b|"6 ot e YR Bt o RER, epsa?ﬁaip%w st TreeREma sty B0oT

oun i nc ol e i sot hi | ones

DN 8 e resai 4 o ke st O fage Tosded
conpounds which may be used with the 10 quaternary
arthBAYHS 9¢ﬂ%%ww§m§P§mﬂﬁhﬁ@@ﬁﬁry anmoni um conpounds
such as diethyl dodecyl benzyl ammoni um chl ori de:

di met highghaf Sebmdos ARR sAyA1$e0% ¥ dn ankPEERsYidmeR! or i de;
di met hyl di decyl ammoni um chl oride; di methyl di dodecyl

ITh
L R e e o e i B A
|48
YA {nw Ginclse R ORE NSl ERE dagiatn 1S

anmoni um cnl orl eXa ecyl pyri

g%oéﬂo%ﬁéfsl 15 Iéiniog{:tgﬂdpyn &xadecyl trimet hyl

I'fni um chl ori de,

dodecylpyrldlnlun1b|sulphate
benzy| Badpky bf lnbwyg beirddnytdsd conymibds| Whickrmeayriie wsed with the

chl ori de; dodecyl benzyl trinmethyl ammoni um chl ori de;

b quasthaty eminbyilim @Ryisaly. drquatrmtytaniBonhinkgogpodrdymich esm
chl ori de; dodecyl di net hyl et hyl amoni um 20

etdistyRldiideinBémey! seheaeam Bl : hwmhﬁmgt(bmieﬂ@mwyl)

amoni um chl ori de; hexadecyl di net hyl benzyl amoni um

¢ hlRfohil@ cnBAgS @xﬁeﬂgmgar k@B cRBHRA iy Rltb@kyide and

1- (3-chl oroal I'yl) triaza-| - azoni a- adamant ane

C Rlnlohlf chloride; trimethyl-teradecyl ammonium chloride; benzyldimethyl
(C.sub.12-C.sub.18 alkyl) ammonium chioride; dichlorobenzyldimethyldodecyl
ammonium chloride; hexadecylpyridinium chloride; hexadecylpyridinium bromide;
hexadecylirimethyl ammonium bromide; dodecylpyridinium chloride,
dodecylpyridinium bisulphate; benzyldodecyl-bis(betahydroxyethyl) ammoniﬁm
chloride; dodecylbenzylirimethyl ammonivm chloride; benzyldimethyl (C.sub.12-
C.sub. 18 aikyl) ammoﬁium chloride; dodecyldimethylethyl ammonium
ethylsulphéte; dodecyldimethyl-(1-naphthylmethyl} ammonium chloride;
hexadecyldimethyibenzyl ammonium chloride; dodecyldimethylbenzyl ammonium

chioride and 1-(3-chloroaliyl)-3,5,7-triaza-1-azonia-adamantane chloride_;
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7 5. ‘March 2007 WO 2004/ 022846 PCT/ US2003/ 027059 urea

derivati ves such as 5 March 2007

1, 3- bi s(hydr oxynet hyl ) -5, 5- di net hyl hydant oi n;
bi s(hydroxynet hyl) urea; tetrakis(hydroxymnethyl)
acetyl ene diurea; 1-

WQH§dRE46y et hyl ) - 5, 5- di net hyl hydant oi n aP@/Us2003/027059

inidazolidinyl urea; am no conpounds such as
2- eth | hex

ameﬁ 8%8’§%‘1?§/8’|° Byt ﬁ‘?%}’q?%xy”ﬁg&% et ‘ﬁ‘??t@ﬂ]@’df“g‘fl? ‘a ani ne;

1 3-bis(4- am nophenxoy1 pr opane and
F@W@W&@%W?Itﬁ%ﬂﬁsﬁﬁﬁl@m} acefyling 40eRelder i vat i ves

suc as

1 fhydropyaethyl) Shi-dmeipHbydpnipin and imidazglidiylvesy) et hyl |- 1H

i m dazol e; 2-(nmethoxycarbonyl am no) benzi m dazol e;
naminp b@nmnﬁa sishds 1.8 thist2-eikylhexyl)-5-methyl-3-

2- brono- 2- brononet hyl glutaronitrile, 2-chloro-2- 10
C hminalreeihiygropyirintiding hexameth@ene teira amine; 1,3-bis(4-
2,4,5,6-tetra-chloroi sophthalodinitrile; thiocyanate
d eminviehogpropate Nand 2-[(hytioyymestieyDibimoetha@Gy anat e; tin
conmpounds or conpl exes such as tributyltin-oxide,

C thigdzb® derivateRh btk ad H2-(2, haRHonpknd)-2-22-hipginployahgb Hi-e;
i sot hi azol i n-3-ones such as

4 yBiddzble MR RREGr b8yl BiidYbeaZiidaiied- one, 2-met hyl - 4, 5-
15 tri net hyl ene- 4-i'sot hi azol i n- 3- one,

2niik Béfﬁsﬂoﬁlﬂlﬁ Rich %Qi hidia 200 6momets M1 R4BniRile, 2-chloro-2-

nmet hyl 1 sot hi azol 1 n- 3- one, ben2|soth|azolln 3-one,

25 soﬁﬁ%oﬁﬁ%@'f%%ﬁ@%ﬁa%hﬁ%oph’mdmmﬂ&

I azo

4 55 08 R N Wil ARG - 3-ones (i azol e
ﬁ@ﬁt AP Aot %fsﬂc'h%ﬁ%‘%ﬂﬂ#@%u e Hopngace

tris h drox neth nltronethane 5- 20
b PR rr%tty YXPEROEiox ane and

2- brono- 2-nit ropr opane 1, 3-di ol

c br@iaglinsripes sugh 5 14, %‘y’&e@ﬂl@%ﬁﬂs ‘%‘H%q‘-élsqu?’lz"‘?ethﬂﬁrq azol e

-1 -et hanol (Cyproconazole);
trimethylene-4-isothiazolin-3-one, 2-me yhsothlazolm—3-one 5-chloro-2-

methylisothiazolin-3-one, benzisothiazolin-3-one, 2-methylbenzisothiazolin-3-one, 2~
octylisothiazoﬁn—3-one, 4,5—dichloro—2~N~octy1—4—isothiazolin—3—oné;

thiazole derivatives such as 2-(thiocyanomethylthio)-benzthiazole; and
mercaptobenzthiazole; nitro compounds such as tris(hydroxymethyl)niiromethane; 5-
bromo-S-nitro-l,S-dioxane and 2—brom6—2—nitropropane-1,3-di01; o-(4-
chlorophenyl)-a*—(l—cyclopropylethyl)-iH—l ,2,4-triazole-1-ethanol (Cyproconazole);
1-{[2-(2,4-dichiorophenyl)-4-propyl-1 ,3-dioxolan—2uy1]methjrl] -l1H—1,2,4-triazole

(Propiconazole); o-[2~(4-chlorophenyl)ethyl}-o-phenyl-1H-1,2,4-triazole-1-

8




10

15

20

1-[[2-(2, 4- (Uchl or ophenyl ) - 4- propyl -1, 3- di oxol an- 2-yl ]
methyl]-1H 1, 2, 4-triazole (Propiconazole); 5 March 2007
[ 2- (4-chl orophenyl ) et hyl ] -a-phenyl -1H1, 2, 4-triazol e

| 8 5 March 2007 WD 2004/022846 PCT/ US2003/ 027059
propanenitrile (Fenbuconazol e);

W09($22346- a- (4- chl or ophenyl ) - 1H 1, 2, 4-t r | BZKVS390B/027059

propanenitrile (Myclobutanil);

a-[ 2-(4-ch] orophenyl)ethyl]-a-(1,.1-dj et hyl ) -

1 Ozeﬂ%?lﬁﬁ% (Fpubpingzo eB:&-‘w&?i—&]r<4-?h#§“8PF€B!ﬂ%ﬁ1tl Z%%—méfel-

1- (4-chl or ophenoxy) - 3, 3- di_nmet hyl - | - i

( Pigpapesitrile @fﬁc@mnﬂi'-ﬂyi2)(4ﬁmaﬁ99%?ﬁﬂ}?@ﬂ(l*?ﬂ AdimeidibyD- 5

i odi ne conpounds such as i odopropynyl butyl carbamate
o Tt gl (Tabusments): 1-4t-eORIero ey - GEMVRL T ves
such as gl utaral dehyde (pentanedial), -

p {18kl .34 dpsrehly)-3-butaesge prrogianetppt: f or mal dehyde and

gl yoxal ; am des such as chl oracetam de;

Niokinb canfoyetis sucl e odgrirdnyhyl bniatertamitd end iN-iodo ailyl alcohol;
hydr oxynet hyl - chl or acet am de and

d hitiétiydes AndPdenivat {vizesnzinest ghydraldeltydba(pentab @liad)y arohidrapbenyl-3-
derivatives, such as, poly hexanet hyl ene bi guani de and
1iddopraregRiduldepyie-abd glyéral; 4- chl or ophenyl ) bi guani de] ;

t hi ones such as

3 a6l $0®E 0 ¥hibREdtakae NN bisthyroZyhéiyl)Sldraceiafifide? Nt hi one;
triazine derivatives such as hexahydrotriazine and

1 htircXynbthyl RS QAEE Bl dlmid-2D-Rs(odAiaily ey, i azi ne; 15

oxazoli dihe and derivatives thereof, such as,

ZE‘%&%@Q -\)ﬁ\%eg,_%' c%ﬁm %@é&? g{g{é&?ﬁ% Ia?% P,ga ?Of such

- BoaBin b B AR ipubd, POD CF TG tTereet sueh

LR B B Sp BBk b
derivatives such as hexahydrotriazine and 1,3,5-tri-(hydroxyethyl)-1,3,5-
hexahydrofriazine;

oxazolidine and derivatives thereof, such as, bis-oxazolidine; faran and derivatives

~thereof such as 2,5-dihydro-2,5-dialkoxy-2,5-dialkylfuran;

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

boric acids and its zinc complexes;

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

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

4-(methylsulphonyl) pyridine and hexachlorodimethyl sulphone;
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20 phenol and derivatives thereof, such as,

5-chl or o- 2- (2, 4-di chl or ophenoxy) phenol ; 5 March 2007
t hi o- bi s(4-chl orophenol) and 2-phenyl phenol ; sul phone
derivatives, such as, diiodonethyl-paratolyl sul phone,
2,3,5,6-tetrachl oro- 4-(methyl sul phonyl) pyridi ne and

Whddenior odi net hyl sul phone; 9 5 March PRQUUS2003{7059

2004/ 022846 PCT/ US2003/ 027059 t hi oam des, such as,
di net hyl di t hi ocarbamate and its _netal coppl exes,
el%%"@v?éﬁ?%hoqst fimerhydiuncarbamal ipd it ?eﬁL‘foa}P{égB*nm exes,

2-mercapt opyri di ne-N-oxide and its nmetal conpl exes;
aRtyiewshistifuossrbenicind i BRBLCOMRFSdi ng, but not |inited
to, ammoni unf copper 5 conpl exes, et hanol am ne/ copper

c BripsreapteryridinedN-pradeand i metalcoppleres:cfipl exes,

tri et hanol am ne/ copper conpl exes, diethyl am ne/ copper
C ovppkremne, cogipleydsanbidingi tutrhotdimifepiocrmpeniipn/eopper, and any
conbi nati on of the foregoing. FromO0.001 %to 3.0 wt.
Yctrmyslexds, @thanuking iy copfer vandexed, disthmnianiineieoippke somplgxes.be
added. 10 Coupling, conpatabilizing, or mxing agents
Mavjettanblanha gpedt Thiiplaes, it niine/doppet bammboks, wthylen:
conposite. These additives nay be present in an anount

OliamfnebppabendinleResDdndtay adatidatidDofwlie fofégbiaged on the
total weight of the conposition, preferably, about 0.1

t o abatphm HHOMe-to 30 wANE HARE bn RERAQE ¥bY off dtiRfbiBkifdd maf. 2
to5 w. %to achieve inprovenents in the physical,

mgehapi cal and thermal 15 characteristics of the
materials. A preferred conpatabilizer is nal eated
pol ypropyl ene, present in an anmount ranging from about
| to dkoplingscempatabiizing o mixipgyaserss Baveasaaiagpqyusly e Bisesght
fromabout 2 wt. %to about 10 wt. % based on the
in the polymeric composite. These additives may be present in an amount of from
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. %. Taic
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 io extrusion, the compositions of this invention may be injection
molded to produce commercially usable products. The resultant product has an

appearaﬁce 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
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total weight of the conposition. Qther additives can

be used, including viscosity stabilizers, inordaarch 2007

fillers, processing aids, and coloring agents. 20 In

addition to extrusion, the conpositions of this

i nvention may be injection nolded to produce
‘“%@WW%Fﬁially usabl e products. The resul PEHUS2BO2T0L

has an appearance simlar to wood and may be sawed,

3Ll SR S W B RS B, L

rot and deca 05 Marc 00 WO 2004/0 284

DR 557 B R P st SRR PTG REURY rmy be
used for exanple, as decorative nmpldings inside or
otoliings vipdosy qemipensnts.fopk W@oweﬁtaﬂ‘é%ﬁngfswwstaaﬁl gther e h
decks, wi ndow nol di ngs, w ndow conponents, door
c@ﬁ%@%ﬁi@embefﬁ@fl ng systens and other types of
structural menbers. 5 The follow ng exanples are
'HUStfh@tfdl%%xn%Rﬁ%}rl%‘fe 'aﬂ\ﬁﬁlﬁ&h@eofmgmemioﬁ» . Preparation
of Quaternary nium Lauryl Sulfate A. Seventy grans
of sodiumlauryl sulfate (A drich(r) product 70%

dﬂgﬁﬁ%le 1; Pt‘égsflﬁﬁcﬁr ofgg;a%hsﬁ% Aﬁﬂﬁ‘diﬁ’dm Ehﬁ)ﬁy%lﬁfaﬂznd 5 %
WET € a 0 distilled
wat er | iter fl.as e
The m tﬁervgn%@mgf)qsropglalizﬁﬁ g“?e @@é\éé 8%1‘{‘:@@? H(’dg out
60C, After the s fate was e
s Sk e B S e PRl Eve e BB B
sol ution reached 60C, 100 rarrB of Bar guat MB- 8
( Sstled sieatey & aslitert fagkcqyipped ‘R‘§]3I I OREABRY ?TE"VF"& %fﬁ&ﬁqf ﬁ?%
chl oride) were added to the solutlon The resul ting
et slovdy heated igpabauti0ite dAfar tieoatiun duryd Bafate vos SOEPRJQI?IY A
white precipitate of al kyldi nethyl benzyl anmoni um
| digsopled f5the whtbroené the camperituaof thvasolufipn reaghedi 60" ALKIGIErBBO

m of distilled water was used to wash
of Barquat® MB-80 (80% active solution of alkyldimethylbenzyl ammonium

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 1auryl
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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any residual sodiumchloride on the precipitate. After
washing, the precipitate was collected and | eft5> March 2007
fume hood for 3 days for air-drying. The structure of

t he al kyl di met hyl benzyl ammoni um | auryl sul fate was
confirmed by nucl ear magnetic resonance ( NVR)

WOHENYEIS. The nelting point was 20 nmeaBER/ER3003427059

differential scanning calorimeter. Since the

n contains an adm xture_of .the mater
o PRt e el e % 0 R Do o o
5, Mar 007 WD 2004/ 022846 PCTI US2003/ 027059

h:sl?ga%e@lcé‘{‘ﬂ?agt » TSREFY el t i ng points were detected
for this compound, nanely, 50C, 100C, and 130C,
r especB DaleydidethfDatiemeihud i ifatcardBRi By leauiny |
sul fate was made by reacting didecyldinmethyl anmoni um
C Rk deEy i Retif] bimd Atk ¢ Hodid it soit fiadky sMﬁtcﬂﬁmk R foregoing
foregm ng ~ 5 procedure. The structure of

deedkdi met hyl ammoni um | auryl sul fate was confirned
)y NVR The mp. for this product is 45C 55C and
140C. C. The quaternary ammoni um al kyl carboxyl at e,
sul f onBestrugsie siridacildimgthyl anreaiipHprel sybiate wascanpfinmed fade
by reacting a quaternary amoni um chloride wth, as
1NMBr Themppfoe thispradughis 431G, §541, and IPFCcar boxyl at e,
al kyl sul fonate, al kyI phosphat e, and al kyl

SP8§S utr es. c[uff‘%&g@fﬁﬁg’acy a@%& ga?!bdé usngg})f 1|ﬂ§e E‘Qgﬁ(h%e and
d.PE%efg‘i Lt %%sa%ﬁ“mréiaﬁv%ﬁ%iéwgw“ o aw@ b
e ot S ofqof ey b%%@ﬁaqmﬁ-a,%g@t FE 4y

known bi oci des: _di dec¥l di ret hyl ammonj um chl ori de
( By Phesphife, sespstively, by tollowing the Yibove procedures.

The efficacy of aQueous solutions of alkyldimethylbenzyl ammonium lauryi
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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and al kyl di met hyl benzyl anmmoni um chl ori de (Barquat (r

MB-80). The results of the agar plate tests are Sd¥etsh 2007

in Table 2. The test data are reported as a percent

inhibition (retardation) of the fungal growth. 12 5

March 2007 WD 2004/ 022846 PCT/ US2003/ 027059 Table 2
wWaeHe228%, G P. C. Sanple | D m versi col BET/4S2¢0Bea195p

pl acenta gl obosurn D decyl di net hyl amoni um 500 80. 7
82.4 89.2 74.3 chloride Bardac(r) 2080 50 36.8 78.4
88.4 68.2 Al kyl* dinethyl benzyl 500 85.0 89.0 87.5

81.8 ammonium chloride 50 55.0 82.1 86.8 63.8 Bar

uat (r) MB-80 Al kyl* di netTapld®enzyl 500 72.9 82.3 86.6
75.6 ammonium lauryl sulfate 50 32.2 51.7 83.0 64.5

Di decyl di net hyl anmswe) bm 500 8[lg3 80.Bp.86.0 [48. 7
Samaplé W) sul fate 5( ﬂ%o BeBsiddlop2| Rateim0| placedd %P Adbbsunp %0
DA \aitistny] Qb ADOME; T apl g gNOWS gb he || ubiscant s
cHMdridk hgrdg@q@gpt | rve_:m,tl DN g1 DI T 7ggU T ungigl [~ ackivity

| Al niz‘g I 03’3'[) ~0 “'§9.b[ af gy Qe 8
an 4. 5 L %Itg é?"lrgl Vugglﬁ 8 )
B @Bﬁxarrple an ‘ex} rudabl e sitro cont@l ni nNg
A ¥°dm1ethy1benzy1 500 72.9 82.3 86.6 75.6
ammonium laury] sulfate 50 32.2 51.7 83.0 64.5
Didecyldimethyl ammonium | 500 81.3 80.8 86.0 78.7
Jauryl sulfate 50 44.0 58.0 82.6 68.0

* 40% Ciz2, 50% Cu and 10% Cs
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 F.ibers 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 iOO“C in vacuum ovens under a vacuum of about 685 tol about
710 mm Hg. Several samples were prepared by adding 3 phe (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 mmn Werner & Pfleiderer co-rotating

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

13




10 (Petrothene reactor powder, EquistarLB 0100-00) and

60% 40 mesh Pine 402050 (from American Wod Fi 5éylarchf2007

Schofield, W) was mxed in a ten |iter Hensche

m xer for about three mnutes at 1800 rpm After

m xi ng, the conposites were dried for 16 hours at
WO9%©238#% vacuum ovens under a vacuum of BERUR00§@5050 o

about 710 mm Hg. Several sanples were prepared by

adl i e RS SHALLCE. R LAMIOREL Bhed 2 SRURSAL K)o L

the a i ves showt Th comnposrte.

Th ' C Si did-RNS. contai ning the additives r
el Bd £ RIS 00 Pambe ot ekt PRl o B BRSE
dig,jn a.30 mm Wrner & ei derer co-rotatin twin

o ke TR e SRS it A A7 PO ol R P ||
fromthe feed section to 13 5 March 2007 WO
2OBRPER RIS Tes eSS Bo i thseliof walgk PR befars o

150, 150, 140C. The conposite material was fed to the
exieinggutand eplisgedy K- Tron S200 vol umetric single screw
feeder with a set feed rate of 16 kg/hr. The screw

speed PRSex®@lier Mrqub iPmEaRFEd abhGefXhilor B8 darP Eopful k& rhams ed
through a 0.65 in cooling chanber containing three

S ehfudef aNEhESenaPEAYFanlEl B 6he %&Jr&ha af SHowR ROTHR 4 q%gog@d-

The extruder torque I's neasured as a percent of

S dhe § Y it BeP Ginichh sel)Sn 4 KR TR Mhob NS AE L Bloure

enperatures in-zone r ecor

be . n i.s .t he area of .hi ghest shear.in t.h

o pitthe B Sond ol chelle Bhelu ik ARERn AR noald il B,
this zpne fromthe set te rature i's. a reflection of
o 1R b ISNeF 73 B iRt poup) LW pleps sispdes topaue ipdicates an
tenperature coupled with | ess extruder torque

i MEPesR ﬁ%wgﬂékﬁ%ved extrudi ng process. 14
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5 March 2007 WD 2004/022846 PCT/ US2003/ 027059 Table 3

Addi tives Extruder Tenperature in torque % zoné Blafa)2007

3 phc Acrawax(r) C/ zinc stearate 64 164 (control) 3
he Bar uat LS* 56 . 156 1.5% Barquat LS plus 3 phc
Acrawax(r) C/zinc stearate 55 159 -3.0% Barquat LS

W2 B4Hhe Acrawax(r) C/ zi nc stearate 49CHBR0032703c

Barquat LS plus 0.1 %8 h drox oline, copper salt 55
157 1.5% DDA-LS plus 3 phgylgrawax(r) G zinc stearate

56 159 3. 0% DDA-LS pl us Acrawax(r) C/ zi nc
stear ar quat Ln al 4095 C12;
5 % Ci4, 1 i met hyl ber{%_\‘ﬁ"déommm Tf%lﬁ?a “Elm
su H ‘F‘@-. Aat O

ivc LMLELAYZ ua’ III LIIF AUV O

and—izs~100% act
3‘| ghc ﬁ%raw? Ao 2B SHaRE| t or que64per centlages aff the
& c R

U Lcnrv\nv'\turee fortruns—w-th-alkyl d'"E—t——h—%L—b@-ﬂ-Z—)Ll—
éji \/I sulfate mfhrjrﬁ al nnp or jn 156

anrret
cor?b?‘bhaﬁfff@‘ﬁt WS PISn3t ST addi tive, werd |ower than the
exitdaex® C/zinc stearate 55 159
3.0% Barquat LS plus 3 phe '
| Acrawax® C/zinc stearate 49 152
3 phc Barquat LS plus 0.1% 8-
hydroxyquinoline, copper salt 55 157
1.5% DDA-LS plis 3 phc
Acrawax® C/zinc stearate 56 ' 159
3.0% DDA-LS pluis 3 phe
Acrawax® C/zinc stearate 46 153

* Barquat LS is for alkyl (40% Ciz, 50% Cu, 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 laury! 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 ﬁleasurcd.
Thereafter, the samples were totally immersed in 200 ml distifled 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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renoved

srearare 7.65 17.69717§5 OWHtEruptake Thickness Swell
' 7 days { 40 days (%) | 7 days | 40 days (%)
Additives (%) (%)

13 phc Acrawax® C/zinc stearate | 7.65 17.69 1.65 6.03
{control)
3 phe 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 1.58 536
Acrawax® C/zinc stearate
3.0% DDA-LS plus 3 phe| 7.52 16.42 1.56 5.23
Acrawax® C/zinc stearate °

torque percent and the zone 3 tenperature for the
control. 10 The extruded sanpl es were placed in Sddeesh 2007
to determ ne how nuch water the sanples absorb over
time. Three extruded sanpl es of each formul ation,
measuring 0.5 x 11/2 x 2 inches were prepared and

WQ HeR28¢ent ral t hi ckness and wei ght meas BEBYS2003/027059

Thereafter, the sarrpl es were totally imersed in 200

M di syl gele (W:Aiﬂ)%h%djg?éé WP s MIRIERe e

e “wat er

t meﬁ#@f{% fﬁ%eg%ﬁgr The sag{%} after, §o?lgzi1gr @Lﬂ#{ nedl Erg

they wer e wei ghed and neasured a thi rd time. The

per cenThigesssaivellige %walTed) (i k Kevirredl: tihihe kenersishisimedslof ng
were calculated as follows: 15 5 March 2007 WO

2 0felsatpR BéforeRCANINGSR I V202 7SI MMt edtralphike@ssUf the WRnpld/)
/W x 100, where W is the sanple weight before

S Quféyl sagkinginteevae@t er and W2 is the san‘pl e weight after
soaking in the water. Th| ckness swel |i ng %

(T2-Ti)/Ti x100 wher |s the ntral |ckness of
{he s bR RCHEATHENES e i TRk et arkises sisd Seshres it
central thickness of the sanpl e 5 after soaking in

t Vgt er . The aver age percent of the water uptake and
t hi ckness swell are shown in Table 4: Table 4 Water
upt ake Thi ckness Swell 7 gapsy 40 days (% 7 days 40
days (%9 Additives (% (“07_3_phc Acrawax(r) C zinc

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 alkyldifnethylbenzyl ammonium

lauryl sulfate or didecyldimethyl ammonium lauryl sulfate to inhibit fungal growth

16
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(control) 3 phc Bar uat LS 5.12 12.64 1.44 3.02 1.5%

Bar quat LS plus 3 phc 6.45 15.55 1.50 4.21 Acr &Wdach)2007

C/zinc stearate 3.0 Barquat LS plus 3 phc 5.71 14.14

1.45 3.92 Acrawax(r) C/zinc stearate 3 phc Barquat LS

plus 0.1 %8- 5.25 11.80 1.45 3.93 h drox uinoline,
WEHHIRBisal t 1. 5% DDA- LS plus 3 phc 7. 02PAWUSN3N2IEE

5.36 Acrawax(r) C/zinc stearate 3.0% DDA-LS plus 3

he..7. . Y. Gl 7i ;
ey At

s lion B0 w1 viockdt HEIRLRAL Bl

t hj . [l th t Lo T [
RSN S o e
OB AL A BT SRR
2007 . WD 2004/ 022846 PCTI US2003/ 027059 was eval uat ed
byWHhRUSHEBHEAS BFT E51eDY| ock test method (Anerican Wod

Preservati on Association E10) known in the art. The

bi oci denhefehas] prieesin Table SR EIMRAhE ¥h Oxiril Sdiiplds 0SS
i n wood conmponent of the tested sanples. The sanple

bl d%ﬁdﬁfnjn@]aﬁ?meﬂlylb%&y%%onﬂlﬂl 19851 S0BALE oL MRS RhetnG) t he
brown-rot fungus G "trabeum foir 22 weeks,
ammonium lauryl sulfate had significantly lower weight loss than the control
samples which contain the conventional lubricant (N, N ethylene bis-stearamide and
zinc stearate), This illustrated that the addition of alkyldimethylbenzyl ammonium
lauryl sulfate or didecyldimethy] ammonium lauryl sulfate inhibits brown-rot fungal

growth to a substantially great extent.
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5 wth

four replicates per treatnment. The results,
presented in Table 5, clearly show that the extSudedch 2007
sanpl es containi ng al kyl di net hyl benzyl anmoni um
l auryl sul fate or didecyldinmethyl ammonium |l auryl
sulfate had significantly | ower weight |oss than the
WQEHMHEBES sanpl es which contain the convBEU3MaN27059
| ubricant (N, N ethylene bis-stearam de and 10 zinc
stearate). This illustrated that the addition of
al kyl di met hyl benzyl ammonium [lauryl sulfate or
di decyl di net hyl amonium | auryl sulfate inhibits
brown-rot fungal growh taagegsubstantially great
extent. 17 5 March 2007 V\D 2004/ 022846
PCTI US2003/ Q27059 Tabl e Sunmar y % AvEra ge
Per cent age FW?yﬁtAVE%%PerFWa@f LR 0t i ber
Pl astic Conpo@??&“@dwh?rmﬁ'sﬁ% P@Rﬂ?éth and 40% of
HDPE) Averag_ W pEpine Popeder apdidg% of, HOVEDy 3 ppc
Acrawax(r) C/lzinc stearate 21 .0 3 nhr Acr.avax(r)
Clzinc [stearate 1.7 with 1.5 % Beerageareightloshaseld on
wood weli ght) 3 phgsvasr awax(r) C zinc arate 1.7
with 3.|/0_% Bar quat -1'S (basedlon wood wel ght)
3 phc Acrawax® C/zinc stearate 21.0
3 phc Acrawax® C/zine stearate 1.7
with 1.5 % Barquat-LS (based on
wood weight)
3 phc Acrawax® C/zinc stearate 1.7
with 3.0 % Barquat-LS (based on
wood weight)
3 phc Barquat-LS 1.4
3 phe Barquat-LS with 0.1% 8- 0.9
hydroxyquinoline, copper salt
(based on wood weight)
3 phe 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—hydroxytjuin01ine, copper sait (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

" alkyldimethylbenzy] ammonium lauryl sulfate. This experiment supports that the

18




3 phc Barquat-LS 1.4 3 phc Barquat-LS with 0.1 % 8-

0.9 hydroxyqui nol i ne, copper salt (based on wocdMarch 2007

wei ght) 3 phc Acrawax(r) C/zinc stearate 2.8 wth 1.5

% DDA- LS (based on wood wei ght) 3 phc Acrawax(r)

C/ zinc stearate 2.5 wth 3.0 % DDA-LS (based on wood
WOWPYRIES Sanpl es contai ning the bl end of PCT/US2003/027059

al kyl di met hyl benzyl ammonium lauryl sulfate and

L ATHER et S
8- Mn@%{l&%ﬂﬁ{ﬁt@ feref? %%gocgﬁgfc%%&gié &g T d

preser unctirons a cer ‘when

conbi ned wi th al kyl di met hyl benzyl anmmoni um | auryl :
sul f at all pdtkits appliosivnsyarticles, ppjlentiops, tahd testtrirghodd BerBiohdr ch
2007 WD 2004/ 022846 PCT/ US2003/ 027059 use of other

bi abovetheshesedy dopoiatetby redddére. enhancer with

al kyl di met hyl benzyl amoni um [ auryl sulfate increase

the biocidal activity of the conbination. Al patents,
applications, articles, publications, and test nethods
nmenti oned above are hereby incorporated by reference.
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What is clainmed is: 1. An extrudabl e conposition
conprising from30 to 70 wt. % polyner, from 70 MarcB®R007
w. %cellulosic fiber, and from1l to 7 phc of a

quat ernary ammoni um al kyl salt having the formula: c¢

O RIRZ x Ra "R3 wherein X is an al kyl carboxyl ate
-O0C(0) R alkyl sulfate -0S(0)20R, al kyl sul phonate
-S(02) OR, al kyl phosphate -OP(O OHOR, al kyl phosphite
-(P(O)H-(R Ris an al kyl group having from8 to 22

0 and R is a long chain alkyl group or a
aa ‘?5{;% and, where the R group is a long chain

aIkyI group, R2 and R3 are short chain al kyl groups

and R4 is a short or long chain al kyl group and, where

Rl is a benzyl group, R2 is a short chain al kyl group

and R3 andnRéktradable eampostiidrh esmpticng fioin BOrg 70hat.r% polymer,
al kyl groups; said long chain al kyl groups having

fibmOTBtot 30 42 BadNQsRFYEE, MAdrdai10ioSh Bﬁé' of Qlﬂﬁht@nﬁw‘%lnmomum
groups have from1 to 4 carbon atons. 2.

AR L BARhE 1ROBAASILL | on of claim 1 wher e| n the

quat er nar annnnlun1alkyl salt is an
al kyl di met hyl benzyl ammoni lauryl, an al kyl
trimethyl ammoniym{ auryl]of a dial R# dinethyl

- amoni um lauryl sglt o al cpnbipatign thereof. 20 5
March 2007 3. Thg ext'tudapl e conposiftion of claim 1,
wherein the R group®cont&ins

‘wherein X is an alkyl carboxylate -O-C (O) R, alkyl sulfate -OS(0),0R, alkyt
sulphonate -S(02)OR, 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
ora beﬁzyl 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 from8 to 22 carbon atoms énd said short

chain alkyl groups have from 1 to 4 carbon atoms.

2. The extrudable composition of claim 1 wherein the quaternary
ammonium alky] salt is an alkyldimethylbenzyl ammonium lauryl, an alkyl trimethyl

ammonium lauryl or a dialkyl dimethyl ammonium lauryl s'alt, or a combination thereof.
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from10 to 18 carbon atons. 4. The extrudabl e
conposition of claim2, wherein the 3 March 2007
al kyl di net hyl benzyl ammoni um al kyl salt is

al kyl di met hyl benzyl ammoni um | auryl sulfate. 5. The
extrudabl e conposition of claim4, wherein the al kyl
group in the al kyldinethyl benzyl ammoni um | auryl

sulfgte c tal % C12..50% C14 and ,10% 6 6. The
ot r bl AT SRR BB E 1 &Y fioR Soup Sontains
Hiri;%er nar(%/ ammnl um al kyl salt is didecyl dinethyl
lorggy| f ate. 7. The extrudabl e conposition

of clalml wherein the polymer is a high- density.

pol yét hyl & he extgidalfieccompositidabf elaim Apwbereinghe olkyblimetiylbenzyl
1, wherein the cellulosic fiber is oak, pine, or
anmn:lnfmm slkybsalt is elkpldahethid®endyi a@ntoutuns lauifgﬂ gdlifate.0at ,

barl ey, oat chaff, coconut shells, peanut shells,

wal ngt shehé %xtrllldﬂ)% cd?@ﬂﬂgltloﬁafﬁaéﬁﬁl 4banbes. mbly group in the
kenaf, or a conbination thereof 9. The extruda

I ? 0

IR0 PR b o BRI 0, R e

bi ocj The rudable co of clal 9,

wher 1 n t ﬂ{g b?%’&'ld € £0TIPQSHIFe lﬁ’ﬁ‘fﬁ gn dvheteig gpﬁe quatemary

conpound, an_azogle, an isot h| azoI one, a carbamate, or
agmop et kvl 9k 15 didegyidimethy) ampmopizwn Mfsulﬁ?tévent i ng

decay of a pol ynmer-wood conposite conprising mxing a

quat ér nar Yhaextoniable aidppkitisalof claimol , avhegeih thedpdllymer is a high-

conposition containing a polynmer and cellul osic
ddnshermlygiyder. performng an 21 5 March 2007 extrusion

process on the extrudabl e conposition, wherein the

quat gr nar yh ABXRHabIE 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 shelis, jute, hemp, bagasse, bamboo, flax, kenaf, or a
combination thereof.

9. The extrudable composition of claim 1, further comprising 0.001 to 3.0
wt. %, based on weight of cellulosic fiber, of a biocide.

10.  The extrudable composition of claim 9, wherein the biocide is a copper
compound, a zinc compound, an azole, an isothiazolone, a carbamate, or a combination
thereof’

11. © 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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al kyl salt has the followng fornula: (c) a RLR2 R7
"R wherein X is an al kyl carboxylate -0-C (0) R, 3 Xakgh2007
sul fate -0OS(0) 20R, al kyl sul phonate -S(02)OR, al kyl
phosphate -OP(O) OHOR, al kyl phosphite -OP(OHOR, Ris
an al kyl group having from8 to 22 carbon atons, and

Rl is a long chain alkyl group or a benzyl group and,

R A N R M A s3Sboi
chai n aI kyI roup and, where R is a benzyl
g‘}'{;%‘bt hagthe; felloppg dpsmylaiai n al kyl group and R3 and R4

are each either short or long chain al kyl groups;

said I ong chain al kyl groups having fronB to 22 carbon
atons and said short ~chain alkyl groups have from1
to 4 carbon atons.p12. They@ethod of ¢ aim 11 wherein
the quaternary ampRkum &FkyE salt is an

al kyl di nmet hyl benzyl anmdni | aukyl , Jan al kyl

trimethyl ammoniu kaﬁr?ms ria diallkyl dinethyl
ammoni um | auryl salt, or a conbination thereof. 13.
The nmet hod of claim 12, wherein the

al kywHeregit Xyik ekl camsriliatenO-al ¢0) R Sakil dubfate -03(0 20R alkyl
al kyl di met hyl benzyl ammoni um | auryl sul fate.

e Sostai g ho%fﬁrf;;%sﬁ@g@mﬁhﬁm&éaﬁwm o
SRR e S EE .

ora beﬁzyl 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 Iong chain alkyl groups;
said long chain alkyl groups having from8 to 22 carbon atoms and said short
chain alkyl groups have from 1 to 4 carbon atoms.
| 12. | The method of claim 11 wherein thé quaternary émmom'um alkyl salt is
an alkﬂdimethylbenzyl ammonium lauryl, an alkyl trimethyl ammonium lauryl or a
dialkyl dimethyl ammonium lauryl salt, or a combination thereof.
13. - The method of claim 1.2, wherein the alkyldimethylbenzyl ammonium
alkyl salt is alkyldimethylbenzyl ammonium lauryl sulfate.
14.  The method of claim 12, wherein the quaternary ammonium alkyl salt is

- didecyldimethyl ammonium lauryl sulfate.
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30 to 70 wt. % of polymer, 70 to 30 wt. % of

cellulosic fiber, and from1 to 7 phr of the 5 March 2007
guat er nary ammoni um al kyl salt. 23
15.  The method of claim 11, wherein the polymer-wood composite contains

30 to 70 wt. % of polymer, 70 to 3_0 wt. % of cellulosic fiber, and from 1 to 7 phr of the

quaternary ammonium alkyl salt.

L 23




