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M CRONI ZED WOOD PRESERVATI VE FORMULATIONS 5 Thi s
application clains priority to U S. Provisiona
Application No. 60/461,547, filed April 9, 2003. This
application also clains priority to U S. Provisiona
Application No. 60/518,994, filed Novenber 11, 2003,
the disclosure of which is incorporated herein by
reference. 10 FIELD OF THE | NVENTI ON The present
invention is related generally to the field of wood
preservatives and nore artlcularl¥1to a_wood
pr eser MECRONIZEILHQQD &) Y ATV FARMELAZIQNS
particles. BACKGROUND OF THE I NVENTI ON 15 Wod
preserving conpositions are well known for preservin
wo 8hiis apielicatioreglaimg pripnify &€ -So Bewibionat pplightion Ney OR/44k,547, filed
, ) t
AprBORARs, RESSHELERATND A B b Y o [P BronBlcpat ARARLIR N
60/5El818944 dﬁilau@\wwmyer Hn2003nide disslosuvia nfrwhiok isemtorgemattd hexeio by
rofe reserving conpositions contain copper anine
%ﬁblexes Copper am ne conpl exes have been used in
the past because the ami ne sol ubilizes the copper in
gﬁi. 20 The copper in such copper am ne
ined froma variety of copper bearing
- aThe¢ prosedit 1n$btﬁibn &ﬁrelﬁ&ﬂ RedersiBrta fhe ﬁdkpbﬁ)mdqxésdﬁatma@ pA¢Mmore
onat e, co droxi.de, a variety of rous and
Paﬂl&@ﬁﬁ? o %‘ﬁ?qdé’f W&“ H’@PSlB%?QWS&géE“’“’W ﬂ
such copper amne conplexes is normally obtalned from
an a ueous solutlon of amoni a and ammoni um sal ts,
' 1 A E VIV HE , and anmoni um sul fate,

n O 4 W’coﬁ os‘ftﬁﬁa@ 51% wellOnoda 60588 ng whod anf 3tHent

descri bes form ng copper am ne conpl exes
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suchg Gﬁﬁﬁﬁnﬁﬁ]%@ﬁt@ an@SERidinivad bulfae) @I!hlnﬁﬁﬁmnéé &t.cefepd. Fr
exangﬁq f[rgS 6p2atzent no o %I.’Z% %Lé)ge%gnbaes ?fr}nrfr?gdcogger%r?eagoﬁ%?exeg ‘c%P c%ssolvmg
copper (IT) oxide [CuO] (also known as cupric oxide) in ammonia in the presence of
ammonium bicarbonate.

The disadvantage of using ammonia as a copper solubilizing agent lies in the strong
odor of ammonia. Additionally, copper ammonia preservatives can affect the appearance of
the treated wood giving surface residues and undesirable color. In recent years, many amine-
containing compounds, such as the ethanolamines and aliphatic polyamines, have been used
to replace ammonia to formulate water-soluble copper solutions. These compounds were

chosen because of their strong complexing ability with copper and because they are

essentially odorless. U.S. patent no. 4,622,248 discloses a method of preparing copper amine
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1 conpl exes by dissolving a m xture of copper (I1)

carbonate [ CuCO3] and copper (11) hydroxide [Cu(OH)2]

i n ethanol am ne and water. The conpl exing amne (i.e.,

the ligand) and copper (Il) ion conbine

stoichionetrically and thus the weight ratio of

reagents will be different for each conpl exi ng am ne.
corpRJGRRSS By disedyipe p mirieeL beppet(Ih caberaialiGurély ] hud/epser (ID

' r l.oss due to | eaching as conparegq t i

by G R R et o e o oA pLS TR G the ligand
anddoppergileidn caAPias sioichhrtrRally &) thusl the Feight oot 10agdRis Hill be
d.ﬁ%l og\lﬁdes}1 exi st ngm’.v\q%od preservatives can al so contain
HSTYEIT taoh GPHRIFHES AOSWEPEEY T rioRper SRR dereT gl ges have
higBeticbiiet lo¥s &R 6 BRCcIBA L2t dmpWRl & trafidk] &ppdiHatipRdsErvatives such

sol ubilizing agents, surfactants and vve?tl ng agents
as cFQmaiFd GORPSE @erernte ek her sol ubilize or form 10

eMth SEAASH Bmdidl BiRERE ULt Q6 i i -

. product thafn%s éuﬁtd%ﬁ%ug%gsé Qe%fg%?%ﬂ%%@%?cﬁg%%gmgwc
biogifigse Howey rumarseorsaie bipeitessurbisiyiv aps are het veapdrisbiublez i Tigrefore,
e Al f | re.costlw. and.
sol A reRl shAA G e Yol B9 oRAPRaR 7 G RluptiR B o

emylgiordvifthy wfanididodidoivifommlaiheprotiing that atitable fonthe tieatinent of
L nt 1. with noisture. Such enhanced
woﬁ%?ﬁ}e{ﬁgeng}sog%%ﬁgﬁ‘ﬁ%%ed to be the 15 result of the
s ol Hewelvérz the golabjdining ageis, fafitantsSand Rebttwtakbritgare ¢6dtlyind the

Lch remain in the od fter treatnment. Because
uso PGS th iRl chderell i PbRoa ok e of R bR b i Batea
matefid] abmeitio@bntadtivit l@istuted IButi énhhvia 1@dhin® @Gondid@édlo be the
l{fterforn}aréﬂe,problens or environnmental issues can
resyltof thesolupilizimeagents, syrfaciantsapd weiing gaembswhicl gsgain in the wood
aftefieédufiér®NBEQEsd thes@tb@bbids YRR PIoVaRIIRhiNE OF the Shel A Shfor
has_been an unnet need to produce aqueous netal - based

bioddeftam thaiicgtad wopdyificki performangp preblems or envérenmaraliswes eand
resu®t her cel l ul ose-based materials while mnimzing the
undesirable |eaching of netal ions and/or biocide
f r Slepniteansmy ¢iions oraddiess thikre deBoipnsine dh extstingtweod pikérsatives,

. . . . ! . _
e o A 0 B LA B il P i
for tprating wewl mdotien cdliibse-bagpd miatdrialswiilemipindziag thetundesirstle
. ' t .t C sitions ¢ ri.se ..
teacQ bl 1B ot BRI e RS B B B e
neediis otehy the invedlionsdisclostdBereianposi ti ons conpri se netal or
nmet al conpounds and

SUMMARY OF THE INVENTION

The present invention provides micronized compositions for preservation of wood. In
one embodiment, the compositions comprise metal or metal compounds as micronized
particles.

In another embodiment, the compositions comprise metal or metal compounds and
organic biocides. The metal is in an insoluble (micronized form). The metal compounds
may be in a soluble form or in a water insoluble (micronized) form. The organic biocides
may be soluble or water insoluble (micronized). In the compositions of this embodiment, at

least one component (either a metal/metal compound or a biocide) is micronized.
2
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30 organic biocides. The netal is in an insoluble

(mcronized fornm. The netal conpounds nmay be in a

soluble formor in a water insoluble (mcronized)

form The organic biocides may be soluble or water

i nsol uble (mcronized). In the conpositions of this

enbodi nent, at | east one conponent (either a

metAdcorditely, icongrmbedingmt & phivaied d ool praseivatdmi comgositin
radi-ngl v, ] odi nent_ i s. provi ded wood

08 Bl ORI b B RA R OGS, 0 et
nmetlalanabarpmbodiment is poivirled atriood grekdiedtive tompsrittnabm@tising a

.enbodi ment i s _provide WO preseryvat.ive composition
IR Zeging;’?a}ln grgeta 'Oél?pé’HFEg%@ arﬁ?ﬁ’g}e @eaniehiafide onpound and a
S0l lh@h4 eabOditheht i@ giodiflsd B wobd pRediiive CoRPEHtIRYompEsing
. provided \lﬁod preservative conpositjon conprising
ILCETHEE T e CATP HBE S dBAToB R e iopidFoni zed
Or gARhdhdeRABbABRNL ik Brod Rl ReSmEIERRM BB PEisihS sdhiy nded a
conposi tion conprising soluble nmetal “conpound and
compoppdid negrogizgd piganip bigeidges. Al so provided is a method
foraiyshBgialdie ' 'sra{gm@ BT pil 4fBBn,
The l%.nethog conprig%s he&gﬁggngé conf%%%%ﬁgbgaﬁn The
meibed ¢ampsis¢schortereed contactingrrelivlosiouteril, sushas woodptli4 i on
1. [ - [ :
corfoe e o RAERER R Yen b TP R e By e
used fog presérsation of mabd,| there fsimigined leathinghaftthé motal eraneibl aad the biocide
Foth B8 giocide fromwood. In one enbodi nent, the
pr eferred metal for wood preserving type applications

s In Bite extidanent,rthd prefetred nieaf foawooppesercogpee appiicatons ds

i.cle size 0.005 i 25,0 nj T
copR R P B AP SRR BRI GNET BB e g OhS PR AR

 micens WilceWoppe|ctiabeundaanl btiori 18 mixes witt lvaribtly O€ iveiRSsohibe

hen vac | pr.egnat ed, vacuum pressure or, dip .
an |°ﬁiYP@bW§?l@g]e biapigeand thiiyaruiomatenale DiRCWB{REssRge or dip
impfERhfedintd RIIE0EE laterRl By RERFAMYRLIIE & SRICBVIRbresdtOME material

agents that degrade cellulosic material such as fungi,
from ageetstthat degedeciellalogic matepigl surh ssHumE SusecsTagkeriartcT HE
FIGURES Figure A is a conparison of copper |eaching
fromwood treated with copper nonoethanol am ne
BRIEF ASARIFEION OF [GIMRESd copper hydroxi de at copper

' Cfild D08 UonBadeonRP U0 QhiUR i Efiflel: 2
pc?fgg%: cordin ém-?’o AVeri can %%%Hggg%%%g&%%%% ?rioon
monoethanolamine (copper mea) vs. micronized copper hydroxide at copper retentions of 0.1
pounds per cubic foot (pef) and 0.2 pef according to American Wood Preservers’ Association
(AWPA) Standard E11-97 “Standard Method of Determining the Leachability of Wood

Preservatives”.

Figure 1B is a comparison of copper leaching from wood treated with a commercial
copper based formulation ACQ-Type D and micronized copper carbonate plus
dimethyldidecylammonium carbonate/bicarbonate (quat) at preservative retentions of 0.25
pefand 0.40pcf. The leaching test was conducted following the procedure described in
AWPA Standard E11-97 “Standard Method of Determining the Leachability of Wood
Preservatives”.

Figure 2 depicts the anatomy of coniferous wood.

3
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25 (AWPA) Standard El 1-97 "Standard Met hod of

Determ ning the Leachability of Wod Preservatives".
Figure IB is a conparison of copper |eaching from wood
treated with a conmercial copper based formul ation
ACQ Type D and microni zed copper carbonate plus

di met hyl di decyl anmoni um car bonat e/ bi car bonat e (quat)

at Fignesatepits thiebardtrgiitstracisredir @nif&o@0wpst and 0. 40pcf .

The. | eachi ng .t est _was conducted.fol | ow e
or EuFPLAGe B bl PR B R g8 it micronized
copﬁéﬁh%iﬂ@a:ﬂdjach@ﬁhigdo afwie Senddrd mwgt‘ﬁeanﬂﬁéaﬁalhﬁdl fot Detelfmilfling
Q eservatives.. _Figure, 2 depicts the anatony o
Pen%%ﬁ?‘?%ﬁ%ﬁ%%&ﬁmgguﬁﬁﬁﬁ%@n%'depi cts the border pit
st _F%ﬁfeWBi‘dd‘pi'&s 160 BhifRQdfpatparatind i od Arestedivith sidrbfized
uni f orm copper penetratjon in wood treated with

coPRFF eqBARRIEAUS Wal P dRPIPIBRIAOT SRRPEF RATREEHCS Vigfeanducted
folloRiA A8 bdcART R Uescaibad BaA rriEd hdrdf 21-0ded @R dikdvRfhod for
Penetration of Preservatives and Fire Retardants”. 5
Detepmiginec engirajiop o PresaryadiveniidimmBetpdpais”penet rati on in
wo [ ' . e @ | tHScells of
U TR A RO Lo oR D BB el o
the wenddiested svithingicionizehGu®he procedures described in AWPA
Standard A3-00 "Standard Method for Determ ning
Penetration of Preservatives and Fire Retardants".
ATH RIBTION EHE RNYBNTIGMrticl e distribution of
cuprjc i t hequ h el | f
i PRty e Mocried % bR A CstpBe bR et RSk
this $pubiEbEHoOMrd intends! t6 balmetpeted @s wiodified by te ters TahoutheLikewise,
xanmpl es, all  anou .and nunber.s used | t.his.
al 5B o O SRR b R AP R BRo TR e B fadise,ar
interitied td bea@nlimitineariderephesetiivd of other kRWes1R or cdporhils generally
el enents or. _conpounds identifi, e%éi nthis
considserd; byjthose sigHed iheatashemeattin ﬁwggmﬂa, o SR G d

compSmde TiRMert Fhictdhthe@nsh UsQPRASR Hedhd dfurtRfle Q7di@Nhe range of
| ements or conpounds generally considered by those

e
0.008 ke 75 wigrans. Thetern{ prserasiverswisecHicreir FrsansAROMPRTIPR that
rend8t's BERLtS 2 %o Wﬁl@ﬂ.ﬁqy{&g)?ed B rL&dtARt 1S4 FnfafandaRiciéBRbattack

erein neans a particle size in the range of 0.005 to
than2lss saine mptesial Without baving fhe eempasitionapplieds Tie egmipadirly size

Do i al ‘
5P P ORESH AR5 Bk OS2 THARA lpnk, o
largexhakisis thealingdterat t ack

The wood preservative compositions of the present invention comprise an inorganic

component comprising a metal, metal compound or combinations thereof and optionalty one
or more organic biocides. Accordingly, the present invention provides micronized wood
preservatives comprising one or more metal or metal compounds with or without one or more
organic biocides. When the composition comprises both the metal/metal compounds and the
organic biocides, the metal or metal compounds or the organic biocides are present as water
insoluble micronized particles. In one embodiment, both the inorganic component and the

organic biocide are present as micronized particles.
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than the sane material w thout having the conposition
applied. The term"particle size" refers to the
| argest axis of the particle, and in the case of a
general ly spherical particle, the largest axis is the
di aneter. The wood preservative conpositions of the
present invention coqtgl se an inorganic 25 conponent
c orpesesiompoationsag usedvier ftatwontsd aeltilosic maatil mathiasmood. The
f I I
e o Benf FOm O S ok s B PRI PLAARS BELRES.
obsmm@tﬁorpmsém«td wﬂsnwmmxm‘edgompemmcmmor e netal or
gl one_.or..nore ni c
o1 RGNS el Alsoblibalgih o Ep Mot SepS HE orber
compatrals Areaised. Tiergoppen dscoppel cbh@omms g@cml ] cbpreﬁd dﬂ@fe. (akhifice of

@3 )r met al @'%% ounds, or t(hrﬁ] ani ¢ es are

COPRST &'d K1), EPTfPE® (BePU O Comcelh r‘fPEE??H P i TP | ny

carb@ﬂzﬁe Akl dbppenéarbdagtc/tob e o PeMIERR] SoppEIPRRIRNyq@Rslate hé‘bpper
de are present as m cronized d(%artl cl es.
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byp&ﬁhétb)'o@%hﬁstﬁ@ﬁl@ bper Hufd cﬁ?bé"ﬁ%@&’ as Eﬁ@ondea%&%ﬁg h&fing a

fromthe treated wood is less for t resent
paw@@rﬁwéaetweeﬁﬁ 00k anicrensde 25 ghereps, élaleWrRﬁmm@thbF azgletiyely low
soluWh misym croni zed conpositions. A preferred netal is
Accordi ngly, in one enbodi nent, copper or
&‘S@ rlms‘ommlp@u cair e ebtained bprwectiingiiiepersing andgpiading copper

com%)ﬂ}?ig QU S§ a 5%1%1%?1@%1% Qf’aé}gb’i? 5923%1‘%??561? o@ﬂég%%ﬁe f ’r{lf& ‘ﬁ:?&&%ed
coppen pepovndppey alby bl pxéhased fu:mqopmmnemml fvarces,avhidiegenerally need fo
LY T T -

hydiogidpesn waabdiimne, fromo Plibro-Twh dbhe, Smﬁqep South€Siratng and groppkr

T S B S E e R

NanSp]:?e@e ‘Pehiel6FeCEPS a1 ROMSoile, ZBinsikCr ons. These
particles exhibit a relatlvely Low solubility in

wat B COPPRISOHCE FaHhe Bbred Wrth Wafeg ith oF wiBow Bedifiorbef ayy

com%f&ﬂﬁ%ﬁ!a%&%ﬁ&]%a@%ﬁfe‘ sﬁéﬂ % CARBSE der%ﬂ?@l‘érfgﬁl a finely
usin commerci a avai | abl e grinding m

dlSP?’ﬁde‘qu@lﬁﬁl% w@chpﬁequ@cp@ withediocidsip @mmfﬁﬁ@mage gvgigm which
is sufthi10 tJ’t?eanH &%&%Joﬁﬁghﬁgra?gg b ?Ju BfRA: Ok &!E%als or metal

gener al ed to 15 rt er to be use
comp@mdmmelbasé@essmm nials oF panséicampitd compeynda (indudinghger

I
050 8 A B G B s, e
compmcipﬂemefnambmumdtm place & wppariand doppalparonanoundsd &he gesulting
metat di%SerQ n 3 tﬁa@ ?aij leClanhlud dispersion are suitable for the preservation of

wood and other cellulose-based materials.

The organic biocides useful in the present invention can be water soluble as well as
water insoluble. Such organic biocides including fimgicides, insecticides, moldicides,
bactericides, algaecides ete. are well known to those skilled in the art and include azoles,
quaternary amnmonium compounds, borate compounds, fluoride compounds and

combinations thereof,
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Nanophase Technol ogi es Corporati on, Roneoville,
Il1linois. The copper source can be m xed with water
with or without addition of a 20 comrercially
avai | abl e rheol ogi cal additive such as a cellulosic
derivative to forma finely dispersed suspension

whi ch can be m xed with a biocide to forma
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netal biocide fluid dispersion are suitable for the
preservation of wood andTgbieer cell ul ose-based
materials. The organi ¢ biocides useful in the present
i nvention can%ﬁ%m@%?ld§d+hﬁgﬂ?@rﬂowmte‘§§n wat er
iIneRhdIDl €. "SUCh organi C Di [0 G8hk dp@eiaddi Ng TungiTi ges,
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ncleude-8400LRsS,  quat er narjy- e ds, bogate
conpec?%nds fluoride conmpoun %% gnglI conbi natb'ufqons
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Kathon 930 CiuHzCLNOS: 64359-81-5
Kathon WT CH,CINOS: 26172-55-4
Methylisothiazolinone ' CHsNOS: 2682-20-4
Benzisothiazolin-3-one C;HsNOS: 2634-33-5
2-octyl-3-isothiazolone CiH1oNOS: 26530-20-1
Imidacloprid CoH;pCIN50;: 138261-41-3
Iodopropynyl Butylcarbamate CsH12INO,: 55406-53-6
(IPBC)
Pyrethroids:
Bifenthrin Co3HpCIF30,: 82657-04-3
Cypermethrin CzHy9CLNO3: 52315-07-8
Permethrin ' C21Hz0CL03: 52645-53-1
Chitin 1398-61-4
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such as insecticides, nold inhibitors, algaecides,

bacteric esadthe ead 0.
DAk e A LRSS oY RS0 B8, 20ded Lo Lo, o
like hiag @lsd &6 adiied t@memmpMmeﬂme@&@emaﬁ¢dnﬁb@s of submi cron

Si
fhe mscﬂgl')le %mcldes can be micronized into particles of submicron size ranging

l\

from 0.005 micrometers to 25 micrometers using a grinding mill. The particles are dispersed
in standard dispersants such as acrylic copolymers, aqueous solution of copolymers with
pigment affinity groups, modified polyacrylate, acrylic polymer emulsions, modified lignin
and the like.

In one embodiment, micronized metal or metal compounds such as a copper
compound is mixed with an insoluble micronized organic biocide. The metal or metal
compound and the insoluble biocide may be micro-n'ized separately and then mixed or may be
mixed first and then micronized.

In another embodiment, the metal compound is water soluble. Example of a suitable
water sotuble metal compounds are copper sulfate, copper acetate and copper nitrate. In this
embodiment, an aqueous solution of the copper compound is prepared and then a micronized
dispersion of an organic biocide is added fo it.

Non-biocidal products such as water repellants (such as wax emulsions), colorants,
emulsifying agents, dispersants, stabilizers, UV inhibitors, enhancing agents (such as
trialkylamine oxides and alkoxylated diamines) and the like may also be added to the
composition disclosed herein to further enhance the performance of the system or the
appearance and performance of the resulting treated products. Those skilled in the art will

recognize that some of these agents may also have some biocidal properties.
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system or the appear rformance of the
AEFuRaE

resulting treated pro 0se skilled in the art
will recognize that/sonme of these agents may al so

have doime B ot —Pkoperties. 7 The trial kyl ani ne
oxi des havg the fol | owggsehygLure. R3 R—---- ~O 5 i
R2 wher e RCHLGH@®,)Darear %’rl-ﬁc?})cﬁhc C8 to C40 saturated

or unsaturated group and R2 and R3 independently are
linear U to C40 saturated or unsaturated groups. 10
The al koxyl ated di am nes have the foll owi ng structure:
R (CH2CH(R3) O cH
where n is an integer which can vary from 1 to 4, R;, R> and R; are independently selected
from the group consisting of hydrogen, methyl, ethyl and phenyl, and a, b and ¢ are each

integers which can be 1 to 6, and Ry is fatty alkyl of Cg to Cp.

When wood is treated with micronized wood preservatives formulations disclosed
herein, metal leaching is reduced. For example, as shown in Figure 1A, when wood is treated
with Cu-MEA composition the leaching of copper is about 12% and 24% respectively for 0.1
pef (pounds per cubic feet) copper and 0.2 pef copper. In contrast when the wood is treated
with a micronized composition of the present invention the leaching was only about 2% and
1% respectively for the 0.1 pcf copper and 0.2 pcf copper. Copper leaching was evaluated
following the procedures described in American Wood Preservers’ Association Standard
E11-97.

Similarly, Figure 1B is a comparison of copper leaching from wood treated with a
commercial copper based formulation ACQ-Type D and micronized copper carbonate plus

dimethyldidecylammonium carbonate/bicarbonate (quat) at preservative retentions of 0.25 -
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-(CHZ)n-N 15 (CH2CH(R2) O bH (CH2CH(Rg ) O aH where
nis an integer which can vary froml to 4, R, R2 and
R3 are independently selected 20 fromthe group
consi sting of hydrogen, nethyl, ethyl and phenyl, and
a, b and c are each integers which can be | to 6, and
R4 is fatty alkyl of Cs to C22 Wien wood is treated

pefigpd B4PRcEr Bgﬂ 12@@%% wps eadnaied follewingdhenrberdimsrdsscribed in
A\ﬁﬁl%ﬁm%?&*}iuhﬁf | ikhaafiEliBhod 55 %&rﬂ% %me‘i%gc %ﬁh F¥woo

exanpl e, ‘as shown In |gure Préal &
Pregegvajiivesi. Tgan/bscen thpbwpod weatddhett mivedriaeg cquer:cmbmatel tmsed

t f.
TR T TR R
the mblmmemhﬂy wodidble $rdserea‘hedkmﬂmﬁ1@ca}hCBpp‘ef Qﬁh‘ql@@Q) r'i['ype D.
r =] e.l gacnl

osition of the venti o Was
om“?@ BPaEtans g e Henchaf @&%ﬂﬂﬁ{?@w ‘gﬁﬁlﬂ%t}?é‘ o # f‘p%?od sor
othmbmﬂﬁse&iaﬁbdQnaZerM’E cERMtructieP PRhe ¢PRE Yoige WRA in formulating

val uat foI Wi, ng_t he procedures, described in
the ffr?l% fﬁﬁ@é@ﬁ%?rsm hag BePele Fignincaees f 2 wisrons, the

parﬁiésm% be SRl lbe suﬁawﬁhe%dc@ma AR IR oS ufonhgP PET

|.eaching fromwood treated with a comercial copper
dlsfﬁ‘a@%%wrt%#mﬂcskl ﬁ'é‘hc‘?ﬂot}“ry‘b?e';hmwﬁﬁ?@ﬁoﬁﬁ panapopbeand
mo&%{eﬁ%f%ﬁi RirdSeh WhdmRTsBYd &lﬂg‘)g oM n@iq?ggygr@a the trachelds and border

car bonat e/ bi car bonat e (qua at
pitsy dyashidsdige @filaole% of @09‘@:&11’&1@0@11&0“@1@&3 arartr@:slfmmet@en wood

11§ I £ ed followi ng the procedure described
e ﬁyS e%i %t andard El 1-97 "Standard Method of

DetTélp averalhdiampier Qﬁh@mxﬂm pﬁtto}xambers/mﬂ:anﬂaeiee fromta seearil

t 7] d
mmio%s Fﬁj@ﬁ) i E%ﬁ%# Q/ ?Igét%ﬁqul% opgm (r ancgzlglbcr%b&ﬂs)
typlglb'amacs foomp peeveral hmdl'ﬂdﬁg of amlabﬂm\rérhlaﬂlctdne Figo 3 depicts the

reated. w co rcially available preservative
bor %ﬁﬁ@ﬁ%&gﬁ’h’&%‘ﬂtﬂ?o rTHEAOQ) Type D. Also inportant is

t havipaneiod & ur@tedeﬁztﬂ rhi%rdiiuﬁcﬂ gfe‘éér%hvfe%ﬂﬂﬂaﬁbh,thb Rhficleifre of

wpod'.s .or ot her, ased material's cell uI ar

the @WP&%&GP@SBW?“‘PH%IB iﬂe ° digmeieE O S8 Bit PEVIREF Y AACHN lgig;

penéthfioslRIRARSoRNA disRIIMbRSS B fhi28 bRIGWNE LfWHod B Sxfcted.
particle size in excess of 25 mcrons, the particles

Figire §A depists fhespmplets copp pspimtienmavoodriwaisd Bith atieronised copper

hydiSRie E&torcﬁfg Mmmmta&ldmm 56 “St%ﬁm@ﬂa&@fo@ %ﬁﬂeé
and cel | shown in Figure 2, primary entry

Pengtragjion of Preserva’rlves and Fire Retardants”. A uniform blue was observed indicating

the presence of copper. Figure 4B depicts the complete copper penetration in wood treated
with micronized copper carbonate plus quat. Again, a uniform blue color was observed
indicating the presence of copper. The determination of copper penetration was conducted
following the procedures described in AWPA Standard A3-00 “Standard Method for
Determining Penetration of Preservatives and Fire Retardants”. Figure 5 depicts the uniform
particle distribution of cupric oxide through the cells of the wood treated with micronized
CuO through the observation of Scanning Electron Microscope (SEM). The particles were
confirmed to be copper compounds by the use of SEM-Energy Dispersed X-ray A.nalys1s
(EDXA).
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novenment of fluids through wood tissue occurs

primarily through the tracheids and border pits.
Trachei ds have a diameter of about thirty mcrons.

Fluids are transferred between wood cells by neans of
border pits. The overall dianmeter of the border pit
chanbers typically varies froma several 15 mcrons up

t o Rarticie sjzerpif rearialyinetabeontpivendsion mepeic bakide meeddinthe dlspersmn

L | ically.,v ar

forrg e%@rna H%%dd@e e%?ﬁ@ ﬁ{’ aélés%oj&?%%edt%g? B & T agﬁréd Organic
bloﬁd@wp@l@oﬂl@mtmﬂltﬁthe miptal tads tpibe ﬁﬁérfedlby ﬂfeeulffﬂfe of the wood thus
croni zed

coni. WO
not SORUHET iRt BRERihIoh Aot Brnuief Bierool tRen I ¢ o
embudinieanpa tide fizesfthe tidrotizddpattREiS ubdda thsiespedsREbSiulHibn
npl ete 20 penetratl Qn and a

i t. o n| n
aisc it Bsip GRS SeBtHen P OSTOERoBh Tp gpotprsmbeunanl dhq pyrticle size
is bat@esh 0.805a8 POGhIRFbn. T hitbihie? efhbodlRBACHS phliSle GRAR ]feft\ﬁeen 0.05 to

co per Fenetratlon in wood treated with m cronized
10. efFalion if desireslypmaticle sireiaf the atabmetal
com[g&ﬁ@ Gﬂfh@ oPﬁﬁlG %ﬂ)cfdérus%%ém%e%n fﬁ)ﬁﬂlﬁéﬁoﬂt&l&fbs herein can be
reservatives and Fire Retardants”. A uniform bl ue was
betvess 8/07de) misgngat i ng  the presence of copper. Figure 4B

degd I
o B R Rl PR i ARAT ALERAT o BRI Thong

- embagdiznent, the mathiddeompbibesdhesiésof weating ioed with a cpmiosmcm (rgating

ﬂulc%e 3 e? PQ&%SO%%%Q ér i éﬂl%tledrﬁc onfgﬁgg} h d?or nq ggl%%mpounds

cte e procedures

In mmbarlembedimm WU Steated| wvittl 2 A8mPesitidBtcamgdsitly Nﬁispersioﬂ of
rati on.of JPreser,vat and .Fir

micfBb &8 b 860 BREH b D b SRR G ST e i

- biocitles anelsbmne onpefent apwater iasdlitde infvkanitgh phdieles.eThssigd oftile

vvoodtre ith mcronized 30 Othroughthe
e84 At iorhe bl efrl CorfipRtp ST Qs is Beiipen GHY to
25 ngerohd, pfe@@?m%féﬁwgamoosmd nh@mﬁ@mbedqﬁef rebBRAWEHD. (B0 10
se o ner sis

. the ersed X-ray Anal
Hﬂc‘@E@S@iﬁvm gopepreferab é}"é%!%ené?oﬁ tad-Orpicens. Tnepatherenindimen, the
wooR is 1Riafa Wit aoRpbeRot!SREbristhel:hRLR AR tohPRmak Qd M o8

di scl osed herein typically does not exceed 30 m crons
orgagic biq¢idepet al and or organic bioci de used in

or ARG Bl o pReLd webd By fiphflg Ballihe, SBfGHe Prudld, o
any gfberangans Wethkagveh ifalthg ait. foh g prefamred @ghorhmgnty\mdumlasé/uepressnre

eSO R S BB o
Stantihl'ttmowm, suel ad the CBmplyeCcie proeess, the ‘Qﬂ&dlﬂiéli Falt CeliiSprodess and
the "R{H? b@ﬁ'r prgégg gn&m any dthér Qrgclp ar %repr%sure processes which are well
known to those skilled in the art.

The standard processes are defined as described in AWPA Standard C1-03 “All

Timber Products — Preservative Treatment by Pressure Processes™. In the “Empty Cell”

process, prior to the introduction of preservative, materials are subjected to atmospheric air

pressure (Lowry) or to higher air pressures (Rueping) of the necessary intensity and duration.

In the "Modified Full Cell", prior to introduction of preservative, materials are subjected to a

vacunm of less than 77kPa (22 inch Hg) (sea level equivalent). A final vacuum of not less
10
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IS between 0.005 to 1.0 mcron. In another enbodi nent,

the particle size is between 0.05 to 10.0 mcrons. |f

a nore uniform penetration is desired, particle size

of the netal/metal conpounds or the organic biocide

used in the dispersion formul ation di scl osed herein
be 10 between 0,05-1.0 mcrons. The present

thap ﬁ@ kP (23 inchiEs (s dovelrasivalontshadtberused. prnebaa‘fwatﬁemmxfess
prid¥ae thirolliktRASS %)I%EQP%'V@EP&WI%% g@rfola%?c n%gfﬁ ( %r:'t tre%tment

steps of tre reat |
ma?ﬁrlalﬁ a1 sebiagied f@.ar@c@nm pEs lesé than &STkRaamemclu Hgpl A m‘m vacuum of

[ t: nmet al compounds. I n another
mt%sgmlﬁrg&ﬁa@] g?@q%?%gt ed with a conposition
conpre fgilcrvgngx exhingpbesrasd pmwdéd tbFuntiiet desotidectraimtcidboditbhilof the
: ounds and anj.c bi oci.des, wher n the
iR o BN B0 'SP o8 o (6 Bvehtion Sy 1 trough
deniamsipdtelthe dormiutation b2 thel cprvehiratdREspetsitiis SF éipaf codpBunds and the
amg&&_%g i,zed g rticles for tGe netal/netal conpounds and
SPATed dsBrISieny R CORPS, SOMBUMIRCFRISHE Varieps Argassfocides.
Eant;ﬁés@r tatdluyh DederemBirdle 8RDrdparalitn BT t6daBAS fAuilPhdng concentrated
r ef era&# between 0.05 to 10 mcron and even nore
PURER % HEPHEh™eoB5 to 1.0 mcrons. In anot her
enbodi ment, the 20 wood is treated with a conposition
conpri sing sol uble nmetal conpounds and m croni zed
organi ¢ bi oci des. The trE&ﬂmﬂ@lfIU|d nay be applied to

WGP BbpR! 'h'j}gnoxﬂ@ %i‘enﬂde@ﬂ ac%hﬁﬂle %?0 91% e%al%E‘ $fwater

ot her neans known I n the art. n a

andéﬁr@mwﬁconwwﬂlm aawéﬁbaﬁdlme@gwmmngem dlilhssmatuse was

| d
medh&Echi :%gfrz{é?{?g ﬁlﬁeg zﬂlﬁe gﬁiacte gg%%rdmlg\é\:n%ll él'ég sample s, o

I nven
' groyngdor gbmpit 39 Imehﬂes apd oslabls dlspérsaoﬂ Mmimfnlng dbdut BO%Gepper hydromde
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LA-RbdRnti¢le Sizh serilmitioh Aaellyzer (PEBART The abbRgebaREB ke was 0.195

. processe e fined as d ri bed in AWPA St andard
e -eg‘ﬁsﬁﬂﬁw%ﬁ‘ﬂﬁg‘é?“%ﬁ%%Engg Wé%éé\}%ﬁlve Tr eat nent
by Pressure Processes”. In the "Enpty Cell"™ 30

process, prior to the introduction of preservative,
materials are subjected E’-’é‘-—'a%?n%spheri C air pressure

( LOGO0Ygrarfs oftHasibcGRRF cbinaRi RSk 'jlgkg%gmgr and

ecessgry intensity and duration. In th

175 grapns F?mmelﬁmﬂa@V@lﬂblemqﬁ@mﬁmt@mlspﬁrsa,mesTé;pmtmeyas

REi QI t
mec77kpg %aﬁgﬁﬁ@%ﬁsgﬁe w\ég‘&&tﬂ/ aQJ +§%§n§1ﬁgﬂrm and
groupd £95,3heus £0 mirutese stame dtannoﬂm&mm@wmmmge partiele size

ofohgyﬁmx&ﬂ&aya'ent) shal | be used. In the "Full Cel
Process’

Example 3
1000 grams of basic copper carbonate and 20 grams of tsbuconazole were mixed with

3780 grams of water and 200 grams of wetting agents/dispersants. The mixture was
mechanically stirred for about 10 minutes. The mixture was then placed in a grinding mill
and ground for about 30 minutes. A stable dispersion containing 25% basic copper carbonate
and 0.5% tebuconazole was obtained with an average particle size of 0.200 microfneters.
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prior to introduction of preservative or during any
period of condition prior to treatnent, materials are
subjected to a vacuum of not | ess than 77kPa (22 inch
Hg). A final vacuumof not |less than 77 kPa (22 inch
Hg) is used. 5 The follow ng exanples are provided to
further describe certain enbodinents of the invention
but are in no way neant to limt the scope of the
invention. Exanples 1 thgQugh.3 denonstrate the

formul ati on of the concentrated di spersions of copper
comiuues efisapneh 8-hydiorpmmintotade Eoh-g)ivepemiied vathds s gemperf water

_ B hns i oct des. .
e Ry ATl Tl D p R PR S § s e
plagedaa e grigdifig milld STheshirgrewmgeatndabedoltBodhiapes sidanSabior

. o od. anpl.e 1 500g of . copper

disge ot BRI S08 CortR b Rl Tyt sl AP L0082, 7

micgoragtes.of water and 75.0 grans of commercially
avai |l abl e di spersants/wetting agents. The m xture was
15 nmechanically stirred for 5 m nutes and then pl aced
inagrinding mll. The g i&swas :ground for about
30 mnutes,. and a_ stabl e dispersion containing about
300h il E1P Pl iF o) dnRees RS ORIETE SPGB e gioe sippiied by

Nandphdsb FeRPBSEs, hyd riggi | SRRISE ;
f,ri,ba LA-910 Parrl?li)éc?ﬁga%i ze 5é§?{?%%?PWA%§F%%§%S This
can E'%@mdmmgwa@ae 95 apigiopized biogidesnas 0. 195
m croneters (um) with a distribution range of 0.04 urn
to 1.5 um 20 Exanple 2 1000 grans of basic copper
carbonate was m xed withEfffe 8 grans of water and
17 : ' il abl.e wetting.
| ;géﬁ?é%.@@%g?&%ﬁ%@?@#ﬁéﬁ% bod BB SR By o -
dimethyly I-deflcfdamine-Nvoxide @60) aill @954.0¢ affventanas picdade qpreeative)

oy U B 18 B
treaf@it 4”c " surmples effsofthdrd Pine sﬁp\ﬁ?‘?t g}d?eazlgd(ggg %ngrés@g @sing an
on

. ...grans._of I C. copper. ¢
it Ao 8 Heir & Thiies TH by Piao Grelngt U nicbe?s
mindtecbnd gl wiBun bf IPtHd 28 10 8ehie] dhe REAIBAR rSatedWsod was

. tu s mechapically stirred for about 10
weighed, s, Gundi bat Gaobled Vs apsiebh cFhoreaie grraple wogpit v fhg oross
sectibhd dpraydd oithl b Quiér frAlcadP Metéﬁi@c%ﬂeﬁgen l1§wing the

QQSggrsLon_contalnlng 25% basi ¢ copper carbonate
procedurc described in American Wood Preservers’ Association Standard A3-00, and the

blue color indicates the presence of copper. The sample was found to have 100% umiform

distribution of copper throughout the cross section as in Figure 4A. Asa comparison, Figure

4A. also showed the cross section of nntreated wood.
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and 0.5% t ebuconazol e was obtained with an average
particle size of 0.200 mcroneters. 11 Exanple 4 300
grans of copper 8-hydroxyqui nolate (Cu-8) were m xed

with 855 granms of water and 45 grans of di spersants.

The m xture was mechanically mxed for about 5 minutes
and 5 placed in a grinding mll. The mxture was

ground for about 30 mi nutB28mBd a stabl e di spersion
Conimgﬁmdﬁﬁe%l@lfr&n %f%ts%é}sﬂuﬂd%g%ﬁ}fg bfWGier and 7.5g of

particle size of croneters

didggy. Xlélﬁmoyumf%@d@o:r@y P@d@qt@rasmdomm mﬁbrmly didpersed and
the%@%:@é@uﬁ@éco%%ﬂhé ﬁl@ f&%w%b%ﬂjbgﬁ’g?s-rvggs% rﬁu%: Io(rer:t elr 20

verage partjcle size
Th| s |Ceaponeatsmi xed Wi t h organi ¢ sol ublpgrcgft M croni ged

bi ociW&@% 28 '—_\m of r‘llhrl hydr oxide
di spqr¥"6n#¥m Exanpl e 1 was nixed WA 7.5g of N| N
di methidkcyidifleMoRyhRRBECItoREE 0€ (A0 gng—2954 Oy~

wat erlto produce a preservative treafing fluid
cont ai ni ng 0. 385% cupric hydroxi de and 0.25% AO. The

A sf)ﬁthﬂrﬁl M@%ﬂﬁg}ﬁ&s&%%l 50y 35k 3 %b" %as Cp)iace{l i aelég%to E oHt wx(t)h a

sout hern pi ne sa and“sea
vacysR pf274 ﬂﬂg onii llnaiutesa&‘ hej treading Etﬂﬁndrbwisﬂhenllﬁmpeﬂl ite the retort and

the fe@drl ué}é%g%%é ol ﬂ p%,gfoﬁ‘l r3§ gﬂ%\.ﬁl? ;,'0113 (ﬁﬁ?% thegetort and
the tﬂbtétake weighéd (ﬁasedeat thel wm:ghdpﬁ}m;) thwesg&ta& ®OBled A8HREighind

I
sho@?&’ 1%1%91’3 ?ul?ngg‘zsmo Soéléﬁ? cﬂlgﬂg O‘%I.Ee 98 ‘tme gl}.psvgcwgcuog t A sample
takan&;bn‘clhe centdr pogtieh @f theli@ate® FES wRLHBIIRII O bkl MR

. d de d '
il g AP St e we kit dniin

wooldnslioands Fighe: presence of copper. The sanple was found
to have 100% uni form 25 distribution of copper
t hroughout the cross section as in Figure 4A. As a
conparison, Figure A4A a showed the cross section
of untreated wood. 12 EXanpre 7 50.0g CuO di spersion
f r 6PR0EREFeAtag Guidooptainingdi3 1% vhcweid 2xidg and 0.06%er and
[ chl.or The, roduct
dide 1 Ghe Y el TRl W BB L Bl g 656 wispciSioR 01
Example 5 and d:decylmmethylammomum carbonate. The fluid was used to treat 2” x 4™ x

107 southern pine samples by placing the samples in a chamber and drawing a 27" Hg
vacuum for 10 minutes. The treating fluid was then drawn into the chamber and allowed to
stay in contact with the wood cubes for 15 minutes. The fluid was pumped from the chamber
and the resulting wood had more than doubled its weight. Cross sections of the cubes

showed 100% copper penetration,

Example 9
A preservative treating formulation was prepared by adding 0.15kg of copper

carbonate dispersion from Example 2 to 0.025 kg of N, N-dimethyl-1-hexadecylamine-N-
oxide and 4.825 kg of water. This fluid was allowed to mix until a homogenous fluid was
prepared. This fluid was used to treat southern pine test stakes measuring 0.156 x 1.5 x 10.0

inchs (4 x 38 x 254 mm) by the full-cell process. The resulting stakes showed a uniform
13
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the treating solution containing the foll ow ng

conposi tions was obtai ned: Conponents |Percent Cupric
Oxi de 0.50 idecyldinethylanmonium Chloride 0.25 5 A
sout hern pine stake neasuring 1.5" x 3.5" x 10" was
placed in a | aboratory retort wwth a vacuum of 27" Fg
for 15 mnutes. The treating solution was then

distriputigniofieonpet throp g thetrred celfso e reed tept siakes were ygcr;lplp@ jn the
ﬁel& Q)rev%gat@]ﬂr%l'ﬂe er%%axﬁ:@ lo!f' ‘B&sé‘i@ﬁl‘%rﬂﬁw {hr %H%cteéﬂﬁe described

retort test sta Based
in AWEP4 I$tanpard 1l ‘ﬁkf@xduééﬂetmdaif@val@@tbigéﬁ 0¢d Breswevagives tyrideld

Tes% QVlﬁerq efett%li @s@l‘?ﬂﬁ&ceﬁé& t%]t tﬁ’é tréal?ei sgag%’)%ére 9%&532@5 1o decay

hrou Foss se
andﬁzlseumattm déa fleid vparaisoanedib niehtaotthaﬁmeré wed dubelsocks measuring

7 Sk E5mat R G E I bR bt B ERE gl A S ot

funglaé éva,mafe thié Bibleiffiaty 6fthe Presstdicte RS mSEBM fdllowirgdHE frobedure

cescibe iR RstrHer oL St Mo o Tt Mamh Bieives oy

Lab@ﬁfobps@t-sldbﬁ CRIIS D aATRA thYcoMpkdtid oEhPs6ll-B1R8k Sk ﬂaefcﬁTSHE\were
anmpl e and di decyl di met hyl ammoni um car bonat e.

fouffdl i havw%ﬁ% Tpaele0% et ghi loss, mdicating esgentighy ng E@sﬂéitﬁckﬁp H%_s treated
cub&a @E&ﬁpaﬁ)ﬁmp hAaglR & BHTRLE %ﬂr&lﬁa&w{ﬁv&%ﬁgoss after being

dr awi ng 27" 20 vacuum for "10 m nutes

exposed it ﬁhﬁ@stf frngiq Thasoil Mek tavt acemlts indisatediwoedtpatesk theyphyve
preﬁlv'aﬁ’yﬁgnﬁ@%uoitvf%lrééi‘st&?wﬁﬁ a1 WidcR the wood cubes for 15

m nut es was pu romthe chanber and
the resulting wood had nore than doubl ed its weight.

Cross sections of the m%g; t&owed 100% copper

penetration. 25 Exanple Servative treating

fo rAmrb@Natim needing cexpmsﬂibnbyas @nbpamg bPaddkg)0.0kg oﬁdnp;mrsmn from
Bl e R LR AR o Do P st pa
0.01%tebﬁcon%le$ 'Ifl'dl:;Jﬂlde was theh Lsdeeltréan full- simﬂmfnblar iding the full-cell

ho eno i.d. wa re ared. This i used to
ProceyS iﬂ“ﬁl@f‘%’ 8 Revaua g q'g}“g%)y\ag%“&n“iess
folldWeHQ;the?&diti&ﬁMﬂ{e‘{reénﬁggsomhaﬁ ATREystei WAehdnrbss@dlell for 30

process. The_resulting stakes showed a uniform_ 13
minutes at 110 psi. A final vacuum of 28" Hg for 30 minutes was applied to the wood to

remove residual liquid. The wood was found to contain a uniform distribution of copper

throughout the cross sections and is resistant to fungal and insect attack.

Example 11
54g of dispersion from Example 3 and 7.5g of N, N-dimethyl-1-hexadecylamine-N-
oxide (AO) were mixed with 2938.5 grams of water to obtain a preservative treating fluid
containing 0.45% carbonate, 0.009% tebuconazole and 0.25% AO. The resulting fluid was
used to treat red pine lumber using a modified fill-cell process. The resulting stakes were
air-dried and found to a uniform distribution of copper throughout the cross sections and were

resistant to fungal and insect attack.

Example 12
14
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di stribution of copper throughout the wood cells. The
treated test stakes were installed in the field to
eval uate the field performance of the preservative
follomnng t he procedure described in AWPA Standard
E7-01 "Standard Method of Eval uati ng Wod

The t

Preservatiyve Field Tests with Stakes"
r es% it Wezﬁif%@ f#‘ﬂé\?’aﬁ TreParedhy 1141060 \@\’%hydmxqumlate
(Cu- ?e)ai@mm fml Heedle 5 toBmd410nsa 6 atd ! Tﬁ&i@suﬂﬁgeﬂ&lh ubxﬁmﬁ@ﬁo 1%

%egg ﬁsed treat southern pine wood cub | ocks
E ass“‘;s“ifi togreaf;sguthern ging: 1“11(111@ #ﬁﬁl&aﬁdhwlmrq@mme treated

staklB &vetd R8h BHcCARTH MRS BorfAiR 9§§i%rhpd1§tﬁﬂwﬁfoﬂl of &;ﬁ'ﬁ&les tfhwﬁ%hout the

to eval uate the_bio-efficacy of preservative
crofSEFHpng andowere mswtm Wg‘mgﬂbaqg{@ﬁ?é@ﬁﬂéi described in AWPA

Standard E10-01 "Standard Met hod of Testing Wod

Preservatives by Laboratory Soil-Block Cul tures".

Upon the conpletion of tEwmpddl13 bl ock test, the cubes

Vo8 prkbert NI Al e RN bR 0ot o 1 0R Bpnc i cispprsign

confalriies?0% poppenraidnaennd 05% eyateednasole dvith#3e5.0p adter. The resulting

o BT % S A S a5 R

souﬂoampmerleaberdlshﬂga fatb Gl Eprod¥k € SEetRhicl Etafté%fvm#é S @icd@s found

Si st a ttack 15 Exanpl e 10. A
to dyigle 3ot BPROH 1o BB TPUREEe ggss sotions
andacbwegstamloh@gmfandmaﬁraﬁmn from Exanple 3 to 4.9 kg
of water. The resulting fluid contained 0.50% copper
carbonate and 0.01% tebuconazole. This fluid was then
used to treat full-size gygprigqusing the full-cel
process wherein the wood 1s initially placed under a
vaétRIfiesatiNg reatige dlyid can bapiepared by mixifgsappevstilfaty seliion and
il bRothadllearle Sﬁéeht?ﬂmoﬁ%‘ﬁ%‘%%} D YELBRARD N e

ressurized f mnutes at 1 vacuum
resudffngAlrid ¢ag bﬁ@ﬁedsg tmtdumbeg uiag a @pmellepdoqess tThe uwemsmle can be
S RARYEwh S I S nd to _contain
air a uﬁ?forn1 E t%* ﬁgﬂm%%gme%oﬁmgﬁa ?L ghd ﬁ%’khe Cross’
sections and is resistant to fungal and |nsect att ack.

l&.dd. 5 f di Si 0 Ie ..and
SRR B eyt BHER AT he Dok et e o
vnll\muogmm ma!douﬁﬁehn&ﬁﬁc&u&lmﬁsmﬂe Witk dé;ﬁrtﬁigtfﬂinﬂtha spirit of the
n“mgéeservatlve treating fluid containing 0.45%
"honate, 0.009% t ebuconazol e and 0.25% AO. The
resulting fluid was used to treat red pine | unber
using a nodified full-cell process. The resulting
stakes were 30 air-dried and found to a uniform
di stribution of copper throughout the cross sections
and were resistant to fungal and insect attack.

F
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Exanple 12 14 A preservative treating fluid was
prepared by adding 16.0 g of Cu 8-hydroxyqui nol ate
(Cu-8) dispersion fromExanple 4 to 3984.0 g of water.
The resulting fluid contained 0.1% Cu-8. The fluid
was used to treat southern pine |lunber using a ful
cell process. The treated stakes were oven dried and
found to contain a uniformdistribution of particles
t hroughout the 5 cross sections and were resistant to
Glaimgal and insect attack. Exanple 13 A preservative
treating fluid was prepared by m xi ng 1759
1concgntmstadscertbrdmaﬂegsrssmuoﬁQﬁh@ln@ih@ghe?@&’w @pneétmg wood with a
nate and O W’g¥ roconazo

R B PRI i i R R e o 5 G548 pstig of metal,
megal bomaomdarmlidmo%ﬁ%m)epmemﬁai as & affgtt pasettaiedof e wood by

o R PR Rt o o R E%5

contain a uniformdistribution of copper and
cypr l.e .t S sect.i
2r o gt:?é; %ﬁ'&g f cfH"gug %“el-uﬁl gh%crf]rc?sf}lzeawartfgesg{e se(eject\/\ﬁ JI'OKI the
gmuwemwmwécqnp@atcpb@t tamldmcmmdhellwetpmr@obompomdsuth@‘eof
copper sulfate solution and mcronized cyproconazol e
- .at a_concentration of 0.25% Cu and 0.01% _
Scypr Heomgthedeof clrira 1. wasigin thadnitlopized particlee cg@e@et metal and/or
nfefaf?%ﬂp@ﬂﬁﬁ;‘ séleétpd ﬂ%nT ‘tﬂé ﬁ)‘@lblco‘%@,ﬁﬁiﬁf cdp} &@Eue?ydromde

|l e can be air-drjed or two weeks an

°?QP§ 8Yidp £ePRES CRTARBRLE: BATE $PPRI %%b%natea@kppez@xmhiqwagwraper 8-

hﬁcpexyqﬁinﬁlam@p?bdmnﬁ&hﬁ@%cb&ﬁﬁaa%ﬁ%6;!5;ié@%aﬁ%@ebdbpelt bR and
%‘I Ited N %‘é}e art wll recognize that routine

C?FB #4005 tMeHY- can be nade without departing fromthe

spirit of the invention. 15 Cainms 1. A nethod for

vvood res rvt risi.ng the ste soft eat i

toood T PRt of BBt L RiseReit it el Ree ro b 0005 and 10
mpaens. cl es sel ected fromthe group consisting of netal,

nmet al conmpounds and conbi nations thereof so as to

ef fect penetration of the wood by the conposition,
Swher Ehen medlaods iof elagh 4, hehepein tthe | pestidles sizet indetvdkn00B5 aanell 1.0

ngéo,gg_cr ons.

6. The method of claim 3, wherein the treatment of wood is carried out by a process

selected from the group consisting of pressure treatment, spraying, dipping and

brushing.
7. The method of claim 6, wherein the treatment of wood is carried out by pressure
treatment.
8. The method of claim 1 wherein the wood is treated with a composition further

comprising an agent selected from the group consisting of water repellants, colorants,

emulsifying agents, dispersants, stabilizers and UV inhibitors.

16



2. The method of claim1l1l, wherein the m cronized
particles are selected fromthe group consisting of
copper, cobalt, cadm um nickel, silver, tin and
conmpounds thereof. 3.. The nmethod of claim1, wherein
the mcronized particles conprise netal and/or netal
conpounds selected fromthe group consisting of
copper, copper hydroxi de, copper oxide copper
9car bFhatresthdolasfi daimop pererar tizowatdis teappewitox wotmposiiiaefurther
- I_nol copper

Cé@ﬁ@?ﬁ@@g??ﬁﬁ%gé¥%§ﬁag§%g@%pper omadi ne, copper borate
and conbinations thereof. 4. The nethod of claim3,

or ai . e b ’ _
ey ong rietfod Bl b 8 §hagin henaihifiath dodltte A ¥laikamine oxice
hp¥ing thel fellowiingsstiusturrst ween 0. 05 and 1.0 microns. 6. The

met hod of claim 3, erein the treatment of wood is
carried out by a progess selected fromthe group
consi sting of pr e.id¢eat ment, spraying, dipping

and brushing. 7. Thq nmet hod of claim6, wherein the
treat ment of wood isRﬁarri ed out by pressure
treatnment. 8. The nmethod of claiml wherein the wood

wherd ReRt£ fheak ©oh cfclie TIRE W, b ratdd sh@isatufl8P Giosh 2@ and R,
.a}%ent Sﬁ| ectl_ed &[‘om t het%r oHp consi st i n%tuof wat er
nqEpandeniy are lipgardridA Ceo SAURIGA OF HOsaftRtae arues.
di spersants, stabilizers and UV inhibitors. 16 9. The

th f . claiml rein.the woad is treated with a.
orpate fredied ot it s St aferiis b Shpiiar Jiamine
hageaths. folldvingl$ieicives:hod of claim 9, wherein the
enhanci ng agent is a trial kyl am ne oxide having the
following structure: R3 R7- (cHc#@)oRy Where R is a
l'inear or cyclic C8 to C40 sagturated or unsaturated
group and R2 d”Bﬁ_tdw pepdently are linear C, to
C40 saturated of unsaturated\groups.

CH,CH(R,JO)bH
(CH,CH(R,)0)aH (CHCHRI0)

where n is an integer from 1 to 4, Ry, R; and R; are‘independently selected from the
group consisting of hydrogen, methyl, ethyl and phenyl; a, b and ¢ are each integers
from 1 1o 6; and R, is fatty alkyl of Cg to Cyp.

12. A wood preservative composition comprising a dispersion of micronized particles
selected from the group consisting of copper, copper hydroxide, copper carbonate, basic
copper carbonate, copper oxychloride, copper 8-hydroxyquinolate, copper
dimethyldithiocarbamate, copper omadine, copper borate and combinations thereof,
wherein the size of the particles is between 0.005 to 25 microns, and wherein the

composition is capable of penetrating the wood to effect preservation of the wood.

13. The composition of claim 12, wherein the size of the particles is between 0.005
and 10 microns.
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11. The nmethod of claim9, wherein the enhanci ng agent
is an al koxyl ated di am ne having the follow ng
structure: I (CH2ZCH(R3)O cH R4---N-(CH2)n-N
(CHZCHR )O aH (CH2CH(R2) O bH where n is an integer
froml to 4; RL, R2 and R3 are independently sel ected
fromthe group consisting of hydrogen, nethyl, ethyl
and phenyl; ra, b and c are each integers from1l to 6;
and R4 is fatty al kyl of C8 to C22 12. A wood
14.pr ebfta cvpapdion einsém tiBowhersimpthesiizegofathdipepistesi io retwfeen 0.05
andAERR%ed particles selected fromthe group
consi sting of copper, copper hydroxide, copper
carbonate, basic copper carbonate, copper
15.0Xy0Hd S tRitiof AP RAm GahyHeRiy@EI R &lthe paRRRS is between 0.05
Cgl met hyl di t hi ocar bamate, copper ommdi ne, copper borate
htl SR natl ons thereof, wherein the size of the
partlcl es is between 0. 005 to 25 microns, and wherein
16 htlo | é?%le of enetratlngthe wood to
eff 8§' ?‘t/‘&‘i%'ﬁ' & SRIHIsing gn agRRt SeefREdTam g aroup
coneifstirg] afi mtér&ep@lhﬁfsﬁtﬂorbht_e, sndleifiig ddudtparsheehs, disbilizers and
-kaﬂ%b"}ﬁ%n 0.005 and 10 microns. 17 14. The conposition
aim 13, wherein the size of the particles is
between 0.05 and 10 microns. 15. The corrp05|t| on of

I .
176! S ol b, Es So BB L P hnf e
12 further conprising an agent sel ected fromthe

18.9r ‘Wﬁ cdﬁ%%%iuéﬁ 'o@gzla‘% PRt Herdi§ REL leﬂﬂé@tr]g % E?Qtast'naIWamine

emul si f ﬁ agents, - di Spersants, rs and

Ox'qeﬁl@i"!ﬂgﬂ'@ﬁ@ 0"1'79 S“N?éur@on‘po& tion of claim12, further
conprising one or nore_enhanci ng agents. 18. The
conposi tion of claim 13 wherein the enhanci ng agent
is a trialkylamne OX||de havi ng the follow ng
structure: R R - N-—+~0

Ra

where R, is a linear or cyclic Cg to Cy saturated or unsaturated group and R, and R,

independently are linear C to C, saturated or unsaturated groups.

19. The composition of claim 17, wherein the enhancing agent is an alkoxylated

diamine having the following structure:

jCHZCH{Rs')O)cH

R;——N—(CHp)n—N

CH,CH(R,)O)H
(CH,CH(R;)O)aH (CHEHRIO)

where n'is an integer from 1 to 4; Ry, R, and R are independently selected from the
group consisting of hydrogen, methyl, ethyl and phenyl ; a, b and ¢ are each integers
from 1 to 6; and R, is fatty alkyl of C; to Cy,. |
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R2 where R, is a linear or cyclic C8 to C40 saturated
or unsaturated group and R2 and R3 independently are
linear C, to C40 saturated or unsaturated groups. 19.
The conposition of claim 17, wherein the enhancing
agent is an al koxylated diam ne having the foll ow ng
structure: (CH2,CHHR3)OcH R4-N (CH2)n-N\
(CHZCH(R ) O aH (CH2CH(R2) O bH where n is an integer
from1l to 4; RL, R2 and R3 are independently sel ected
20 r o{aed dhrogglo whicbda slistribiutey afmitrpdiced) eresemvetiveytgmetshiph, said
e - : G | fro
coRPSSREE i, o Wl B6FpGAAF SoBEEAEE Spg! SCfE bt o
mefN CHMBM AR ch is distributed a nicronized preservative
conposition, said conposition conprising an inorganic
conponent conprising one or nore nmetals or netal ]
21.conpRrukaed obglaimrigd. hasaindhe anigPRized inojgRsicesampopent comprises
copPet, [cOBhF EmbB@IB a8 nfbHEReREIRbreePTPr | SEs  copper,
copper conpounds, or conbinations thereof. 22. The
wood of claim 21, wherein the inorganic conponent is
22 sel Bud adod IO RIsirhe1, ghetdn GRNBbsiahidodipohemiirselected from the

hydr oxi,de, .copper, oxid copper .carbonate,, K basic .
grol CoRRSNg o, CAPREE nyeliaidk, Cogher Ridkh | Gpaber pisaible. basic copper
carBeriajelr ox ygppanol abeychwoigper wppat hylsdhidnnggaindlatent e, copper
: ar . ' te. 23 . The wood of
i RATioBIBERAR, HNler RRRDS R Soar Bitate 1F 00 har t i ol es
is between 0.005 mcrons and 25 mcrons. 24. The wood
of i [ ' i ' -
23,0 AR B opREBE, hdrf 8 S0 31 1 ot B AN b Bs is heweon
0.0UR oiFresTs asidormmigwwnswher ei n t he size of the nicronized
particles is between 0.05 and 10.0 mcrons. 26. The

wood of claim 25, wherein the size of the mcronized
24. har thecyverd plscigiat gernerein 3 sige of the micserizes particles is between

0.005 and 10.0 microns.

- 25, The wood of claim 24, wherein the size of the micronized particles is between

0.05 and 10.0 microns.

286. The wood of claim 25, wherein the size of the micronized particles is between

0.05 and 1.0 microns.

27, The wood of claim 20, wherein the inorganic component is copper carbonate or

copper hydroxide.
28. The wood of claim 20, further comprising an agent selected from the group
consisting of water repellants, colorants, emulsifying agents, dispersants, stabilizers, and

UV inhibitors.

29, The wood of claim 20, further comprising one or more enhancing agents.
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27. The wood of claim 20, wherein the inorganic
conponent is copper carbonate or copper hydroxide.
28. The wood of claim 20, further conprising an agent
selected fromthe group consisting of water
repel l ants, colorants, enulsifying agents,
di spersants, stabilizers, and UV inhibitors. 29. The
wood of claim 20, further conprising one or nore
enhanC|ng agents. 19 30. The wood of claim 29,
30wher EBienweesk ok Alalh 2P nyhergisnthei enhaneing aigkyll ard trislkylemiee oxide
hatiny tHeoldiind QfucRY4:Ng structure: R3 Rg--'--"0 R2
wherein R, 1s a linear or cyclic C8 to C40 saturated
or unsaturated group arg R2 and R3 independently are
linear C, to C40 saturafed or unsaturated groups. 31.
The wood of clai m 29, & n the enhancing agent is
an al koxyl at ed di am ne EhaV|ng the foll ow ng
structure CH20H(R3) 0)cR Rgq N-(CH2)n-N (I H2CH(R, ) O aH

CH2 bH wh i nteger which can var
whpielE Ry s gk b YO €, s el R et oor et ane Ro
indfapem:iehﬂbeargmoem G; om SiHatungted br iysdtogied grawthyl , et hyl

and phenyl ; a, b and c are each integers from1l to
6; and R4 is fatty alkyl of C8 to C22 20
31. The wood of claim 29, wherein the enhancing agent is an alkoxylated diamine

having the following structure:

‘ )CH;?CH(R;;)O)GH
Ry——N—(CH)n—N
(&
{CH,CH(R)O)aH {CH,CH(R,)O)bH

where n is an integer which can vary from 1 to 4; R,, R, and Ry are independently
. selected from the group consisting of hydrogen, methyl, ethyl and phenyl ; a, b and ¢ are
“each integers from 1 to 6; and R, is fatty alkyl of Cg to Cs,. |
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