10

15

- 20

25

30

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 clainms 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
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conpl exes. Copper ami ne conpl exes have been used in
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copper (II) oxide [CuOQ] (also known as cupric oxide) in ammonia in the presence of

ammoniumn 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 ethanclamines and aliphatic polyamines, have been used
to replace ammoniz 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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conpl exes by dissolving a m xture of copper (I1)
carbonate [CuCO3] and copper (I11) hydroxide [Cu(C]—|)2]
i n ethanol am ne and water. The conpl exi ng am ne (i.

the ligand) and copper (I1) ion conbine
stoichionetrically and thus the weight ratio of

re rent each IeX|n ani_ne.
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SUMVARY OF THE | NVE e present 1 nvention
OpFrWla Fgodpnd Bk selinlessriygendinaatesieds Wigle pinkaiging i udesspble
-of ktal RS atﬁﬂwédﬁerﬁrom EBR.CAMRRAE Ihals G&HPJ W§t€r Th13
neta or metal conpounds as m cronize particles.
neg dmeiby diedavrntendisclesed hewsimposi ti ons conpri se netal or
nmet al conpounds and 30 organic biocides. The netal is
in an |nsoI ubI e (m croni zed form. The netal conpounds
MAM.ARY i gIONrm or in a water insoluble

( m th%%e%gnq }n\)‘egtgcm prlgges%u%% &d ct:)(l)n%acolm 6is 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



10

15

20

25

30

maybe sol uble or water insoluble (mcronized). In the

conpositions of this enbodi nent, at |east one

conmponent (either a netal/metal conpound or a biocide)

is mcronized. 2 Accordingly, in one enbodinment is

provi ded a wood preservative conposition conprising

m cr,oni zed net al al .conpaynds or, conbi nations ..
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metal or, netal_ conpound and a sol ubl e organi ¢ biocide.
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b S et : R Grroni zed
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°°ﬁ%g%?%@é@%g§%§%%%g%“ﬁ contacting a cellulosic
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pr e ddsutprovideint a arthodiamusing ¢checompositiénsaf theqirestitdnvention. The

R e ] S o BABeig PR PHEDT, B F Bt »HRE
colntpesitiéro6fi thkepredefiniftysmion.. When e @omp@itibing®nthe ptebent invention are

ferred netal for, wood .preserving type applicatipns, . .
s For BesSerygiionof prod ety 5 ik lsaqting s el et i g biocide
fremPabd.i cl e size 0.005 mcrons to 25.0 mcrons. The
copper conpqund can optionally be mxed with a varjet)
of VPR iR theprafeepd ek waelpataruns vae realicatiopps

cdpP&in the GaHHB flaBRpFa BathBshind WARHEINDRES §E 6.008 mibiréhs to 25.0
i npregnated into cellulosic nmaterial by standard

IHEENR0 §e qoppefopRpPingey optiaaally heamixpd with papriely of watgipoluble
arfd@E Wafer ii@LbI BRRES arliGhddNaBfinf o] vagtifloRSsuf R at
_Insects, @act eria etc. 20 “BR E@E%éé%ﬁl V%?%ﬁ.m’%: TEE T .
IR RURESIEG grlinlesic mateiabbysmdandinsstirods to effiysiesly prssaryr thgmaterial
fr§1£ 9R19Rg d%éﬁ@é Gtttk '{ha‘fe%ﬁigs%l’:h ad (RAA eﬂagp%&% trid e,
copper neaj vs. mcronized copper=hydroxide at copper

retentions of 0.1 pounds per cubic foot (pcf) and 0.2

D6 2GS Ang Lo Anp Ll cap  Wood Preservers' Associ ation
BREFENLRIPEON OF L 7" St andard Met hod of
Det eHfigireli Ags 4 dvenpacisarhaflebppet leadhing/Ruanl wobd esed aith vppér.
mgﬁtgg{ag(&aml Bi'nle Zcogp%mgl% ?Jﬁfnrogll;edcc%gge? %yér%:a{{ég Iap c%p;gérorépeﬁ,t\l‘?)gg 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 pius
dimethyldidecylammonium carbonate/bicarbonate (quat) at preservative retentions of 0.25
pef and 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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copper based fornulati on ACQ Type D and m croni zed
copper carbonate plus dinethyldi decyl ammoni um
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retentions of 0.25 30 pcf and 0.40pcf. The | eaching
test was conducted foll ow ng the procedure descri bed
in_AWPA Standard El 1-97 "Standard Met hod of
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| ng an representatirve of ot
mtethctedmﬂbemomhrmung)mﬁmmegeatwmabﬂ ofher cbmnfd er ennivynds asperally

cofiideputivabcye S Rad i UeRE ke el g el of

colmpo@ids. TeatEsn ‘aninmnizea’r 85 \Bbd/Berein s o mntipde Kife inGheGOigetod

L.CI ONs. e term rvat i as used here
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laqggqtgx;lgis th%hémﬁél' the diameter. The wood preservative
|C ggﬁi‘ﬁg %g@ﬁéséﬁfrahﬂrg BoBpRRPOAL of Y HRlenPRvaRIIR chiBfrisdn inorganic
componegxt comprising a metal, metal compound or combinations thereof and optionally 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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The organic biocides useful in the present invention can be water soluble as well as
water insoluble. Such organic biocides including fungicides, insecticides, moldicides,
bactericides, algaecides etc. are well known to those skilled in the art and include azoles,

quaternary ammonium compounds, borate compounds, fluoride compounds and

combinations thereof.
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submi cron size rangi ng 5 from 0. 005 micronmeters to 25

mc [ :

i 5 QUPELEEA SRR SAS S0 Tikitor) U RRNC, 0B ind o
hkcawlaljsqbc added tpthe vemssitioniobike pfeserd poleptaey s Wi t h

pi g f -

0L Rkl BRI BT BRI STl g rnsne
frdm ‘DLQOS mmrmmere tdﬂﬂinwmnte;termmwmﬂdagtmlﬂla [Thepartielesdre dispersed

. C opnds _such 10 compoun

in SRAARL RS s Rrry BECRP A, SEB B8 pEPofmp o
pigniinaffinity proopy) thodifidd pbigadrylate) achilie pblqur eiaulsibys, @dified lignin
anH’l r]ﬁ)(m zed separately and then m xed or may be
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OTN
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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-nized 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 soluble 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 to 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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m xed first and then m cronized. In another

enbodi nent, the netal conpound is water sol uble.
Exanpl e of a suitable water soluble netal conpounds
are copper sulfate, copper acetate and copper nitrate.
In this 15 enbodi nent, an aqueous solution of the
copper conpound is prepared and then a m cronized

di spirigplsHaginegxidst bays the plloyEpgancEadded to it.
Non- bi oci dal products such as water repellants (such
as wax emul sions), colorants, enulsifying agents,

di spersants, stabi Rgzers, Winhibitors, enhancing
agents (such as trjalkyl am ne oxides and al koxyl at ed
di am nes) and the—th-keOmay al so be added to the 20
conposition disclosgd herein to flrther enhance the
performance of the ystemor the appearance and
performance of the resulting treated products. Those
skilled in the art will recognize that sonme of these

agent.s al so..hgve so bi oci dal_propertie 7 e
wipfhiing P Frevous G CrBraintor DRtuRen ek pibRe e R g
inddpendently are Bear B2toWtigsuriRbd biSurdathiaft@atoups. cyclic Cs to

Coo saturated or unsaturated group and R2 and R3

i ndependently are linear Cl1 to Coo saturated or

uns ghs!k1RS:Sht & RMRBes Hele ﬂ%?olﬁimh%éﬂu@ﬁﬁé? di am nes have

the followi ng structure: (CH2ZCH(R3)OcH 15 R4

N(CH2)n-N | (CH2CH(R2)O bH (CH2CH(R,)O aH where n is

an i nteger which can égﬁMCﬁ to 4, R, R and R3

are i ndependently sel etted 0O fromthe group

consisting qf ogefi, nethyl, ethyl and phenyl, and
a, b aﬁ%‘c ﬁre&%g{élh N tegers which can be 1 to 6, and

R4 is fatty|al kyl of CqchgH@RAopMhen wood is treated
wi th m cr onCHeeHRoBiHpr eser vati ves fornul ati ons

di scl osed herein, netal |eaching is reduced. For
exanpl e, as shown in Figure IA when wood is treated

where 1 is an integer which can vary from 1 to 4, Ry, R; and Rj 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 Ca.

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 ireated
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 pef copper and 0.2 pef 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 0.23

8
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25 with Cu-MBA conposition the | eaching of copper is
about 12% and 24% respectively for 0.1 pcf (pounds per
cubic feet) copper and 0.2 pcf copper. In contrast
when the wood is treated wth a mcronized
conposition of the present invention the |eaching was

nl 0 2% and 1% respectively for the 0.1 pcf .
chsvgéoe‘?ogaﬁgfhs .(623%% feé*owecppf‘@tfsMOW%@ﬁpwge%#embedm
AWPal Staided E1fi Sl Sinaad Mihdl F TR S ARSIk MBIty Bf Wood

Ameri.can Wod Preservers' Association Standard 30
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Typé D an p

based fornul ati on Al croni zed copper

the mmi@léslr plailable pesrevatiyt dindewydcalGappen@nat (ACQ)-Type D.
car I reservalt.l »
R T Rl

othe stllulms-besen duatriglls Edlulap siruvgpre. W thercopged souecedesd ini fomahlating
i n. AWPA. St andar 11-97 " St andar d Met.hod of .
e o AR el R el et oseth o mystons, the
patiiclasammylbe fieed by n&tsnmmumd:d ffﬂfeeia‘,ltoﬂ(ip&\/t}mgnﬁj( ﬁﬁmiuﬁﬁgkmly
.cappe ar honat e pase or at ign nstrat ed nuc
aRBREL RS Rar: FabERSTag: B Sih Grrot P Gy B
mtgrmh@fﬂafdslggﬁugfﬂeo&mﬁwt Adéiuﬁb brﬁm&’ﬂ%itﬂr%mh&h@mﬁa?ya{& Boeder
) nj a er Q) -Type D, Also Inportant IS
Plt5$aﬁé%§§1aﬁf ﬁg\%ms?er Pﬁ@c’ét ARICORS. £ HIR A st pefweenswood
celPBfimSaRbf b@AitsCel | ul ose-based material's cellular
structure. |f the copper source used in formulating

t he T epepikdigmelenehih bardepitehanboswaioplb erigs fom ageveral
m%gdfg Itl)lgk_f il ter glgﬂ%%ﬁ?ﬁg&s(gé?ﬁge o% R héel\]/\%_o Vlaa% t ﬁgésﬁls)
typiggllyrearicsizony aeverst edthscif 8 myi¢ron tasagveshlimhicrens. hRigere 3| depicts the

) Lnh Figure 2, the primary entry
bog%pﬁ%%/cgﬂngﬁmgﬁﬁfr%%dk'hr ough wood tissue occurs

pr i Mthénl woodhs teaidd wittemioremided ipasermattrelfomuidation,f the particle size of

Trachei ds _have.a .dj anet e f about,thirty.m crons :
PR RS o b e it s b Pt bohicB? Shlinge o
penettatien apd i enifofhelisaitaitiah bf dlicasied Hredfrvitive i @ostels eppdcted.

chanher s, i cal varies frama several ,15 m.crons,u
F%wg% 4@?&9&%1?%%08%294%%{ DeppiEian el teaied i mjpronized cdpper
hydpsxiderd@sordivi & AWP AStandkd BB-00 S3tandaydieioll Yor Dtdr@gniig OM

sever al Pundr edths of 'a mcrgon to _several mcr onds,. L.
Pemeigiton osPigsmraives anidrireftiaidantsy; 4 vaiforpclvg wasiqherved indicating
the PithdnRs tkoppRo Qﬁgméﬂf?dbpm%? b?%ﬁ;slé@ %Bltﬁjér ?@n%ﬁ‘atf&l(iﬁ Qobd ﬁébted

particle

preservative fornul ation, i e size of the

WHR BY Pz FopRes s PR RIES qust \gai®, 1 FRifer hlcepigneppbssrved
k38R the ﬁ@&ﬁéé&%op&r.c'?ﬁ@ﬁ&éﬁiraﬂoﬁgﬂgg)%%gb&'&aﬁ&pwé’s conducted

uni formdistributi'on of mcronize rvative in
followtngithe pengsdereedescribed 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 Scarming Electron Microscope (SEM). The particles were

confirmed to be copper compounds by the use of SEM-Energy Dispersed X-ray Analysis
(EDXA).
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Fi gure 4A depicts the conplete copper penetration in
wood treated with m croni zed copper hydroxide
according to AWPA Standard A3-00 "Standard Method for
Deternining Penetration of Preservatives and Fire

Ret ardants". A uniforn1b|ue was observed i ndicating

t he esence of c Fi gure 4B depicts_the conplete

coppeh°lp ettt PIGHRb Pheta\ GRRIP ALY reuanss bicids Bpd MY dighgrsion

foreRIREeH disAbRa Rale tPhibaAlyUsRS not AAREDN30 Rickdts bP RN 8nd or organic
col or was observe i ndi cating the presence of copper.
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crosc SE The par.ticl.es re, conflrned t
10 5558R R i o PerB el g etk a4 A By
coaﬁpmyls ﬁrtaé Yghriic biobid¥Aged if) tHedishergio fcﬁmmu@ﬁ ditsassem&@im can be
npounds or organic biocide used in the

beﬁ‘feglbéfpgqt?@m@af ‘mul ati on di scl osed herein typically

doe FhélsreseRidaeaition AlsgbvitRs a Blethbl Sor FRk@yatRRbf Vool Gk C
H&b&%@ﬁe used in conjunction with t netal tends to be

the gipthodcomprises die sps pheaiBpHoM Wl & Reprposition (treaﬂng
) oo @m%&&f&f»ﬁ%&%ﬁble%c@ﬂ&eé TobaParddlR Whekd1 B

t he wood tissue. In one enbodi ment particle size o

In ppraherprbehimontawped is h@ate%wz:tb agomppsition coBRERS? @m)erswn of
mibohiz ﬁteﬂa%dfog h‘%&aﬁ ‘ﬁﬁﬁ%ﬁg ﬁfd%ré:aﬁr& b%lé%@% e QOmimik

m crons. | n anot I ment; he partl cl e Si ze

- bigsedeg et soloble DSPnesﬁnlaa)wmmmbld mlcmmmeth particled cBhersigstof the

RS PG B R PR B B R s
25aiciohs prefidratily lmvaén 0. OQfmde mdsrom Iﬁok'@relkgxbl'yl tetisendi0ddo 10

uysed in the disper on for i.on. di sc]l osed her.ei
S v e e et AP oy gtond o BB Sodthnen, the
wdod\eiidated ithl sS@nPositibel esmstisiiplsbioble ntdtal RERpRMI aindaficthized
mooa" g% one enbodi nent, the nethod conprises the
Treating wood with a conposition (treating
f | UiTdg trsBInp il Mgy B z%pﬁaﬂwoaal bpHippRb; eJoalhﬁ? Qbﬁ?ing, brushmg, or
roni zed npetal and nmet al_ conmpounds n anot

Frentvell ipen fosthe pebn @ grefirred e@be@%@t«m%m mdlor pressure
tedhﬁﬂiﬁéé o34 094 & RiptQRLRiR wedd it %ccmd:m{lﬂﬂsqﬂvéﬁ%@incﬁag{g%

netal compounds and organi c bi oci des, wherein the

stamayd nrogesses @@h@éﬁl@é’ﬁ@pab@% Ipeocess, the Medified EulhGelkt process and
thd 18AlCLR gésg raﬁiﬁ 'aft ?taﬂfaEﬁL anl /oxg}?ssﬁljeéfocgéseé Qﬁlc are we

m croni z par e net Corr'poun s an
kngwggmhwwbkﬁbduéhﬁgﬂbetmeen 0.005 to
The standard processes are defined as described in AWPA Standard C1-03 “All

Timber Products — Preservative Treattnent 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

vacuum of less than 77kPa (22 inch Hg) (sea level equivalent). A final vacuum of not less
10
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25 mcrons, preferably between 0.005 to 10 m crons,
nore preferably between 0.05 to 10 mcron and even
nore preferably between 0.05 to 1.0 microns. In
anot her enbodi nent, the 20 wood is treated with a
conmposition conprising soluble nmetal conpounds and

m i zed ni i ocides. The treating fluid may
il R EEher Bllttseng aristimnal Ba i Garagt g rodess”
privt tsidtrddhction of pREdyrvetiRedr diBAR SayWRkbd KNSWRtibpdidiQo #Ediment,
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.t he.introduction o£ reservative, materials are
dlgsp'fgs,'men&%u qtg%ak?%gvﬁgqqfc ai-rpressure (Lowy) -or-to

CT-O-Ou T

hi gher air pressures (Rueping) of the necessary
intensity and duration. n the "Mdified Full Cell”
prior to introduction of ative, materials are

. Subj5@0§ 6fcopper AydrsRiad Wt dddéPD S doRdRerchkBiid 2ol ICRantidf water

m&ﬁg@ | evel . equi valent). A final vacuum of not |less 10
grams P gopwsraiallylavhilable dispsrsprty/artting agents diie yixhre was -

- mEBaiGAT-stitrBd fob 8 mifittd andGhdn JHHRE BSSerindinB wifl’ TH samd)l% as

i ntroduction of preservative or during any perio

'SEBINPE 305Ht Frmishtes. gud p stabledispersionmeniaining sboak 30% whpnst hstioxide
R SRS SRR 2l Bl o

LAr9¢@ Particly Bize ysttibutionpnakae(PED ARr Ehqavempehgmttitle siberwbd @ £ 95
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Exanples 1 through 5 denonstrate the fornul ation of
t he concentrat ed dispersiﬁns qf copper conpounds and
the concentrated dispers copper conpounds

co ﬁnﬂoc‘ﬁglﬁ@s' 9 \gﬂlﬁdsiawtﬁplﬁlﬂi' ga?g@t&WM' &fwith ﬂ?l?ﬁtﬁ&ts 6f water and
rou enonstral e _preparation of treating
175?’@%35 %é‘f’ﬁ’ﬁiee%‘ﬁ@eaﬁf?ﬁ f‘eﬂe@& RcuisEispsrents. fide migre was
mécheditdBtined o0 thindsa Mbk thiZuRRE t1Rh pheRPR': Jheine i 8nd
wer e aqged to a contajner containing 1091.7 grans of
Frjimddpr abgpipOmingtey; - A stablsrdisperion M abtpipediyith pm yesage particle size
ofdi1Speiisamestavet ti ng agents. The m xture was

Example 3
1000 grams of basic copper carbonate and 20 grams of tebuconazole 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 micrometers.
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15 mechanically stirred for 5 m nutes and then pl aced
inagrinding mll. The sanple was ground for about
30 mnutes, and a stabl e di spersion containing about
30% copper hydroxi de was obtained. The particle size
of the copper hydroxi de dispersion was anal yzed by
Hori ba LA-910 Particle Size D stribution Analyzer
(PSDA). The average particle size was 0.195

mcronmeters (unm) with a digstdpidditi on range of 0.04 um
to 1.5 um 20 Exanple 2 1000 grans of basic copper

car BB &ms \%“sopﬁ?fﬁe‘afdwxﬁ’ﬁu@qlsw%gué) wers nejxed yeithed 5 Szgnans of water
and 45 gRnBo? iBpRéankO 'TH@ﬁﬂt&lelvyas f%@flin?cmlfrrmg tférrégo?t 5 minutes and

agents/dlspersants he m xture was ani ca
plaped py aegiindig mil). B?hmxélge Wb gromick fon pleoun 3@ mirtweas apd asieide . n

$ f or about
il ste GRS e o BN ih B AR baride HgEot 72
mipromteterd. e size of 0.199 microneters. Exanple 3 1000
grans of basic copper carbonate and 20 grans
of t ebuconazole were mxed with 30 3780 grans of water
and 200 granms of wetting Bgalss di spersants. The
m xture._was . nechanically stirred for about
mi ndh 4IE Sprie e G?“éﬁaéﬁ’g‘ls’r?éﬁma@ﬁ’é‘é gherk 3%&%%?5@@}?1}116& by
N:mob]hase Botin@6gen) thof The avRhte paRicld SUeLAS abddt 811 #bBmeters. This
'b &P{al Qn cont al g 25% basjc copper carbonate and
cap og B‘G@d’i’i@%ﬂs@ OT FHErazedPI0Gi4Ss: an aver age
particle size of 0.200 nicrometers. 11 Exanple 4 300
grans of copper 8-hydroxyquinolate (Cu-8) were m xed
with 855 grans of water grans of di spersants.

The 3ms§ bFE@nWﬁ?drHﬁ&@é’iEﬁ&ﬁ&ﬂ ﬂomsﬂqﬁe ey Hayé‘d wit? SHEES, N-

pl aced mag he m xture was
dl@?@l(ﬂnhdqd@ylma@q 30 erﬁAQDtaa 2957e0g0ftatdy tepdiepamsiservative

w80 L0835 00U RS8R, 80 BUE8 e ot

tre@t >ie LH tlﬁﬂmamplowfd;eutb@u@necﬂ@pmdsmealm epaxg rasbn using an
n ase Technol o . nc
lm%%le BVer age %%&?’i iae%mg?é? etN@% FHSHE cml%?(’]@tp@rt& 25
mﬁﬁhﬂes andcefinabeacoum efl 2 WHhfopQ mimaess TheBsaiting tredte) wokdasd
5P RunEHIIRE Soud
we 1gh ound 10 have doubled its weight. The treated sample was cut and the cross.
sections sprayed with a copper indicator to determine copper penetration following the

procedure 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% uniform
distribution of copper throughout the cross section as in Figure 4A. As a comparison, Figure

4A also showed the cross section of untreated wood.
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15 38.5g of cupric hydroxide dispersion fromExanple 1
was nmixed with 7.5g of N, N

di met hyl - 1- dodecyl am ne- N-oxi de (AO and 2954. Qg of

water to produce a preservative treating fluid
cont ai ni ng 0.385% cupric hydroxi de and 0.25% AO. The
fluid was then used to treat.2" x 4" x 10" sanpl es of
sout hern pi ne sapwood, anél‘i%]aﬁ%ed wi th epoxy resin,

usi K. OgﬁluOIdﬁHpbnsmh froaCBxeR S 4 8re nilged Wih isﬁtzmgwtva@r and 7.5g of

& oIIo d @P E@ ure cycle of 135 psi for
vk H%n%[u Galeride, cThgmrestuctryas npged il Equm}uﬂlggrsed and
thd’ h@mﬁg wﬁtim%ﬁnt%ﬁ@ttﬁéjfoﬂ@ﬁﬁllﬁ\éﬁﬁpoﬂ‘tﬁing fadoiiifled:ound to

have doubled its weight etreated sanple was cut
and t ¢ Peraeapper

i ndi c@D a-aA—F-ot--owAg
t he Q‘)%)d Preservers'
Assoc necgmuﬁémﬁ&amdmﬁar@ﬁon@nd the IMyawe color
i ndic und
to have 100% uni form 25 distribution of copper

A Edﬁlféﬁﬂﬁiﬁé@taﬁehﬁeaﬁﬁrﬁ%s’l §'exC§ 50D @Syds glagfl b raqab%toréﬁ‘?t&t with a

nparl son, Figure™ 4A al so showe Cross s
Vae#mwﬁi’r L Beder \agpiutes. 2TiEaaating:sohutisen v@g then Puupehistoshantort and

thd feﬂﬂ' PR 01 siefo @f Githufls! Bné go[i’l%o%gﬂag fdra&h%onﬁﬂg retart and

di decyl anmoni um C roduc
the:fest smcwalgmdt |BaS<tﬂﬂn‘ tbc Wﬁgghtmdpl@r the thstastrke dowtded ﬂsav&lght gnd

shie o SERMI dHhd il B Ui TR BB ot A samplc
talieq) Etopl tHé easten portionofithe te@hd woddieasuBbited forscatinhigrelecpome

gl FOAR L L oSSl B S B itontion

wqruidrmshwmiﬁ'gutdfeatl ng sol ution was then punped into
the retort and the retort pressurized to 130 psi for
30 minutes. The solution was drained fromthe retort

and the test stake wei ghegmpBased on the wei ght
bled its weight and 10

a@ t.he fest. stake dou
S ho A0 PE P i RomiBIRG 3 56 of prpris @pid BnbR 166
md&il&%ﬁ@!&nxﬁ&ﬁuﬂ'ﬁ’@%oﬂ@ﬁ&e He&’ﬂymﬁn%?@%?.ns LakE From

fromthe center portion of etreat
Bxampleistand dideprdine Hﬂrﬁgon@mearbrmte Bhecfhod mpyseasgmat 2°x4”x

102 5HkBER Sin %ﬂ)lésl'b? M tﬁé&%lég 'i‘ﬁjé glﬁm%gr inla%rzéﬁh% 9 EZW5Hg

partlcle dlstrlbu I on own 1n
vaquunpien Hhmiuges. 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 formmlation 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 2 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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4000g of treating fluid containing 0.31% of cupric
oxi de and 0. 16% - di decyl di met hyl anmoni um car bonat e
were prepared by m xing CuO dispersion from Exanple 5
and di decyl di net hyl anmoni um car bonate. The fluid was
used to treat 2" x 4" x 10" southern pine sanples by
placing the sanples in a chanber and drawi ng a 27"
disziputiercafignpifeo thrauzhaitibe weod cEHe Thedrerion dest $tﬂqe@| wergsnstdllen in the
t
ﬁeﬁ ?%\L% tHe h%ﬁ es cgrggpger @%@e p%éelq)ﬁﬁge ftof?%véﬁ% %el ﬂé&\ﬁglg‘g h8&libed

m nut es.
in AWﬂJ’eStaﬁdaﬂhE’I b “SthedubEMethad of E\hhlatmgwcmﬂ ﬁgesmaidrehhijield

e SR S s B 3 5518 0 R G g

amprne@eaﬁaak.l Vie: flie &iak Higo h2H Mot scuthenBFEngweRbE®E bldyks measuring

add| ncr; 0. 15kg of copper = carbon te di spersion from 1
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m croni zed cyproconazol e at a concentration of 0.25%
Cu and 0.01% cyproconazole. The resulting fluid can
be used to treat |unmber using a full cell process. The
treated sanple can be air-dried for two weeks and
tested for resistance to fungal and termte attack. 20
Al t hough speci fic enbodi nents have been descri bed
(ﬂ%ﬁ@gn, those skilled in the art wll recognize that
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of thé.| eX&uingitfdlgm pwhereinsaid keaphing of sepperiisygss Fpag 2 pereent.
copper - MEA preservative and which conprises a simlar
total anmount of copper. 16

3. Wood treated with a copper preservative such that leaching of copper from the

wood as determined by AWPA. Standard B11-97 is less than 20 % of the leaching from wood

which is treated with a copper-MEBA preservative and which comprises a similar total amount

' of copper.
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