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‘ MARKET TRENDS AND PERFORMANCE REQUIREMENTS

Many types of warer-lased binder chemistries are currently being used in

‘ semitransprarent staing to meel the Califomia Alr Resources Board and
Orzone Iransport Coumnnigsion regulations of Tess than 250 YOG, Alkyd
acryic hvbeids, water reducilfe alkyds. oil In waler or water in oil alkyd

\ emulsions, modified linseed oil, acrvlics, polyurethanes, and vinyl acrylics
hawe all bheen reconunended for dus use. Lo ander to comply with the
Califomia Soudh Coast Alr Omality Management Districts 100 g/ 1 VO01C regu-

~ lations for semitraisparent staing, maly companies are now evaluating
lvinclers designed for use ot lower VO levels, The 100 VO C swains usually
have abourt tour gitlfons less glycol or cosolvent than staing Tormulated ac
250 W

The Lower gheol and cosolvent levels are a significant roncern in semi
wansparent slains since remowing the hydrophilic solvents may give a more
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hyidvophohic filim ay the siain is drying and might ee-
dure resolubility of the stain. Resolulilior or Tapping is
tmpcriant sinee painters often Tve to rsh over g
pamially dried coal of the stain and the ability of the
tirst coat to blend inte the secomd will peevent the re-
brished area [vom having a dilferent color or sheen,
Muost waler-based lechnologies, even water-reducible
alkeyls, do no give as good lapping as oil-based stains
because the waler used as the solvent does not dissolve
the diving, partally coalesced palymer,

Ther are many ways of increasing the water solo-
Dility of he poldymers to improve this property b i
s dmportant that the polymer also have good early
water resistance. Dheck stains musi have good waler re-
gislance aller an avernight dry so that the colors fiom
a damr deck {which might have been exposed (o
dew) are not tracked inlo ithe house, Since comnpier-
clal deck cleaners based on sodium vpochlorite/
sodium hydroxide are fregquendy used, the stain
should De inseluble in thess solutions so that it is not
removed when the deck is cleaned. On the oter
hand. the stain should be easily dissobeed 10 agqueons
deck strippers so that solvent-based paint sirippers Jdo
1ot hiave 1o be used i the stain is to be removed.
These conflicting selubility requirements malee [or-
muliting 2 stain binder challenging.

Along with the proper solubiliv profile, the stain
shonild be designed to raeet possible lotare enwviron-
mental reyulations. Since there is concern aboul the
Bioactivity of degradation products of alks? phenyl
ethoxylate {AVEO) surfacants,! many companies are
reguesting that polymers be supplisd withont this olass
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ol surfactant, Many of the older acrelic binders recem-
mendad for semivanyspareni stains do conin this class
of surfactint. New stain binders should be made with.
oul these aurfactants so that companies are 0ot lrced
to refommulate il these surlactants are evenlually regu-
lated in the Morth American marlket.

There have also heen concerns about the toxicity of
colralt salis und ncreasing regulatory scoutiny i
Furope,” s stains which do not use this metal drier are
desitable. The binders which require the meial driers
can also have poor perfurmance on some of the sub-
sirates used for declang, ithe actvity of the metal driers
can lw inhibited on high tannin wouods like cedar and
redswand, * and water reducible oils or allgpds may
have much slower dry on these substrates. The slower
dry van result in stains which are tacky and water setisi-
tive alter an overnight dry,

Performance reguirenients of 1he semiransparent
decle staing are detnanding, UV light degrades the
lignin i woeed and, o some extent, the cellulose, and
gives a weathered wood surface Targely composed of
loosely bound fibrily of panially depraded cellulose®
Semilransparent stains are freguently applied withoul
adequale prepararion of the substrate, s they need 1o
lie formulated at low viscosity and use binders de-
signed to penetrate through the upper laver of Toase
fibers. Vhe UV lght can also degrade the staln Binder as
well as the substrale. Although hindered amine orpe
Iy light stabilizers can reduee UV-induced degradation
of the dilferent stain binders, a binder wanspareni ta
LIV dight shonld have the best Tong-term durabiiity.

The stains also need to have good perfformance on
new decking subsitates. Some tvpes of copper-based
wornd treatments which have replaced the COA decking
are repomed™” 1o give bonds with reduced adhesion
with waler-based stains or adhesives, New stain binders
need 1o have good adhesion on these new copper-
based wood tewrments. Ciher types of exotic bierd -
winods such as Ipd and mahogany are alsa being wsed
tor high-end decks. These woods often have a very dis
tinctive and beaulifiul color variaton along the grain
when new: however, 1hey fade 1o gray as rapidly as
otlier Lypres of woodd. A slain which slows the bleaching
of these woonds while still allowing the coloms to shosy
through would be desirable. Finally, inany new decks
are made of wood plastic compuosites. These composite
decks come in many colors bt most will fade to a gray
on exposute to LY [ight and could be stained (o restwoee
the natual wood color Since these composites do not
allow penetrarion of the slain even when weathered, a
filim-forming semitransparent stnin with good abrasion
resistance is needee,

Moy cornmercial staing are also olten formulated to
give waler beading, Winer beading is sometimes
thomght w be a good measare of waler repellency:
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howrever, the acwal value of this propeny in extending
coitling or subwtrare life is debatable, While water bead
ing shows vesistance of the stain 1o peneuwalion by lig-
wid waler, wood can also picle up wiler from meisture
viper, Waler vapor al atmospheric condidons of high
hurmidin maves freely through stain and jrint films,
even Lhime with excellent sater beading, In extended
pericds of high humidity this water vapor can raise the
moistuge conlent of wood up o the tiber saturation
poinl. Since wood undergoes dimensional chaonges be-
lowy the [er satucaifon point, the different inlerfaces in
woodl undergo the same dimensional stresses from alb
sorption of liquid water and waler vapor from humid-
ity, Nevertheless, the prolection of wood from liqguid
watker may e of some valee Home el al® found Lhal
the exposure of wood 1o TV light and waler was worse
than just ezposure o LY light, and they proposed that
the effect of the watet was to leach the water-soluble
Uy degradation products of lignin from the wood. In
that study, cxposore of wood 10 water withou! [TV light
did not lead to significant degradalion. Watel repel-
leney im a stain with good UV protection is thus proln-
bly desirable but not aritical to the: protection of a wood
substrate. Aestheticilly. water beaditg may be a probilem,
Liowvesrer, e water beads can remain on the surtace of
the decl for by after raindall and can leave dngs of
it when they dry A stain which would sheet wier
[rorm the sarfice woukl probally be more desitable as i
mechanism o protect the wood Mrom Hguid water,

At the same ime thal the stain formulator is trying
Loy Tnizet these VOO and perflurmandce reguirements,
there are some market irends which are pushing the
performance t higher levels, Several paint comnpanics
are heginning 1o pul multi-year performance guaranises
on the labels of semitransparent deck staine. At the
same tme that more duralde staing ave being marketed,
there is also atrend woward move gansbocent wood
taners. These lightly tined stains and toners do not
hawve as wuch LY IMocking pigmeni as scmians sarent
slairs bud sill need (o give adequate LY protection of
the wouod subsirte to prevent graying and degradation
uf the surface. Meady transparent inorganic nano-sized
L blocking pigmens” and new etficient. Yeach resis-
ant encapsulated orpanic UV absorbers™ are svailable
ardd may be necessary for the more lranshacen siains
and wood toners,

Acrylies are one class of waler-hased binder chem-
istr which is promising for semitransparent sains.
Acrylics are quite wanspscent e U Llight and therslone
more durahle on exterior exposure than alkwd-based
Iinders, which absodls UV light and degrade relatively
rapidhy, These acrylic binders do present o set ot chai-
lenges 1o the stain frmulawrn however, Becanse they
are such durable tilis, the acrylics in semitransparent
stains can somerimes ake and peel it the LV light
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causes the wood lwneath i1 to degrade, An acrylic-
Dased stain should have encugh WY protection Taailt
It it wo prevent the degradation of the sibstrate.
Another challenge for tormmlators 1s that most acrylics
o not have the resolubility necessary for good lapping
properties. Finally, most acovlics are ool removed by
conmercial aguecus deck strippers very well,

A new actylic binder has heen developed 1o meet
these challenges. This APLOY Tree aceylic polymer incor-
peraics a unigque funciionality which helps it adsorl
oilo the surface of iron oxide pigments. This adsorp-
tion helps separate and slabilize conventlonal and ul-
trafine iron oxide pigments against Jocoulation both
in the wet stain and also as the Glm is drying, Sinde
nenflocoulated fron oxide Hgmens would be expected
to be more ettective at blocking U light, the adsorbed
potymer might have the effect of redacing the degrada-
tion of the underlying wood subsinge and giving a
longer service e than conventional aerylics.

The new acvlic binder alse incorporates a unigque
duil charge stabilization to give improved adhesion on
wiood and weated wood substrates. Tt is thought that
the particle stabilization may keep the particles Mrom
Newrulating and may slow the incoease in viscosity s
the water is wicked from the stain into the substrate.
Since they ave less Mocodated and lower viscosily, the
[polymer parficles may have betler lapping and achieve
some penetration nto the open lumen of the fractured
surface cells, This closer assoviation with the irremian-
ties om the surface of the wood might be expecred
help foma a bener bond hetween the polymer particles
and the weood.

Finally, the new arrvlic polymer has cavefully Tal-
atwee] hydrehilic funcionality Lo give good reselulsil-
ity and Tapping al 100 VO, but still have excellent wa-
Ler tesistance after an overiight droy. Lhe acylic
podymer also has excellent tesislance ta high pll
sodine hydreaidefsodinm hypochlonte commercial
el cleanery, so ithe sinface can be clesned withont
datnaging the staine On the other hand, iU was afso de-
gigned 1o be easily removed with commercial water-
Diased deck simippers.

MATERIALS ANDF METHOOS

An experimental acrvlic polymer (designated EXT-1}
was lewted for stain perflormance and conpared 1o Lwo
convertional acrvlic stain bindexs, an allord acnylic Iy
lacdd stain bindder and two cotnmercial acrvlic semi-
transprarent staing which were made at 150 and 2350
VO, The experimental polymer was made to have
good film [omation at low temperatures (40% 1) and
required just 2% roalescen). Coalescent was added as
nerded Lo he conventional acrylic binders to give
geadd o winperature fim formation at 40°T The
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Figure 1--Ten-minute lapping of semitransparerc stains on ceaar. (he
darker area in Lhe middle of the panels 7= whese the fresh stain was
bryshed on top of a coat of stain which had dried for 10 min. Stains
with worse resalubility and lapping have dader. mere wisible areas
whara the coats overlapped, The comventional acrelic stair has less
resolubility and werse lzoping than the EXP-1 stain.

EXP
Aerylic

Adkyd- Cortwentionel
Aerylic Acrylic Binder
Hybrid #

coruercial conlrols were prirchased as uniinted bases
anl the same level of universal colornt was added 1o
cach stain (1.5 o7, ol universal celotant pev gallon).
The expermentil stains were faroalated al 20% vol-
wine solids and were made al 100 VOO with lexanol®
and propylens glyool

Laboratory fests for lapping were mun on smoath
vedar sidime at 10 min dry dme by brashing 13 smokes
inter a drving stain Nlen with o new coat of stain.
Lapieil areas were evaluated for sheen and color difler-
ences where the second coat of staln was applied over
the deving first coat.

The relalive resolubrility and early abrasion resislance
were estimated nsing a Croclaneter mab tesi A 3.5 wel
inils drawedewn was made on white Veneta Serob charts
and tested [or resolubility in the wet stain at sed dme
intervals (2.3, 5, and 7.5 hr), These tests used a Tames
Heal moiorized
Crowlermreter with
1000-gm welghi and a
58, diameter sielus
covered with linen
clarh. The crcles (o
cut through acress a

Table 1—Lapping of Stains and Resalebibily of Drying Films

might be exprected o leave the stain (o by caysicd ol
ing inm the wood along with the water, Init oo a aon-
porous substrate, the plycols would leave the Alm only
I slower evaporation after the water. In crder (o deter-
mine the effect of VOO om the lapping and Crodkmeter
rub test methods, a stain based on a conventional acrvfic
inder was made at 100 VO (with 1 gal of propylens
glyiol) and at 230 VO {with 5.5 gal of propylene
glyead],

Urernight water resistance was evaluated for one
and twer coats on both weated pine and smooth cedar
ly drving the stained panel for 16 hr then placing i
intir a fog box for 6 b The color ub off was evalnated
by rullving the surface lightly with a damp cheese cloth
fiar 13 strodees and wisually rating Lhe color iramsfer
cnfr the cheese dodh.

The Crockmeter ruly resistance test was used o eval-
uate the development of cwernighl water and chenical
resistance tor the Jdifferent lvinders. The overnight cure
et was st man dey Lo estimane the abirasion resistance
of the binders, and then the resolubility with waler, 0.2
molar armmaoniom hdooxide {at pH 11}, 4 commercial
deck deaner {agquecs solution of selivm lypochlo-
rite/sodium hydroxide at pIT 11.8), and & comumerdial
watel-lased deck stripper (sodiem hydroxide base)
were tested.

Scanning Flecon Micdographs (SEM ) were colleced
for [ELTR thickened mixinres of transoxide yellowe oxide
and either the BX1-1 binder or 2 conventional aovlic
binder, The SFhs were taleen on a JLOL 6700 Lield
Pimission ST al 15 key and 2,.000x magnificaton.

Besuhis of the lab testing were compared 1o a one-
year cxposure for these stains. Hogizonial up exposures
wilth and without fool traffic an cedar, rex, weathered
CCA, copper arole treated pine, 1pé, and mabogany
were evalunfed,

Crovckmeter Rub Tesk on Orying Flins
Rub Resistancs [Cycles ta Cul. Throwgh)"

10 #in Lappltg:

) smooth Cedar
shirm were recorded. - Substrate’ £.5-Hr Dry 5-Hz Dry P.5-Hr Dry
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Leneta Scrub Chart Canventional Acrylic Binder U1 (250 WO, ... o oo bair 200+ 300 00+
might L expected to Conventional Arrylic Binder #2 (100VOC) L. ... ... .. Puor 00+ 300+ 300+
overestimile the effert dlkyd Acrylic Hybrid Binder (160V00) . ..., ... Goed 28 54 7%

- i e Sain N1 P1EDOWONG L. L. Fair 106 175 200
of elvials on the resol- Aguenus Commercial Acnglie Stain 81§ ¥ .

B Aqueues Commercial Acnlic Slain 37 (250 VOO C .., . Fai 120 241 I+

ukrlity ef 3 stain.

| vdraphilic glycols in
waler-hased slaing
hmshed on wood

Ly eeieg = i bun wes g

www.coatingstech.ong

[a3 1Fe zopirg st was woy e smort s Ceoz . U surond feabers Eoused vt L2 shokes anTe 2 Fisl e af the s thae 2ad adee fior 10 w2 Taprag
war 12 s 3l em eeenllers (e visihle shaen o csles diFzrences an e lapped anga) Looacry peec (la s onles an sess il teeemes 00 * 02 Laposd arss [

pas zaplice Lu Lhe dre g o zod tae cpcles o cal taeagh acess & 2hin wern et Leew aumbBens (bl cecles] ir aei Lust incimg el -esel bl ty o

wAarch 2008 33



Figure 2— (hemaght water resistance of samilransparent stains on
cedar, Stains were applied une and twe coats on smocth cedar pan-
els. Panels ware dried ovarnight and Lhen placed in a fog bax For 6
hr. The wet panels were rubhed with ¢heesecloth and the water re-
sistanie was vated by the amount of color transfer ta the checsaclath,
The alkyil acrylic hyhrid stain has severs coler tiansfer and the filim s
being washed from the serface on the double coated area.

EXP-1
Acrylle

Conventlons
Acrylic Bindasr
¥

TEST RESULTS

Lapping and Resciubility During Dry

In the lapping Lesis on simooth cedar {Tigere 1, Tuble
1}, the experimental aonyfic LXP-1 ina 100 V00O stain
was signilicantly beter than the stain based on the
conventional aaylic binders, even when the conven-
tional acrvlics were forrmulated w1 250 VOO The LXP-1
siain was equal Lo the alkyd acoelic hvbrid stain binder
for lapping.

In Crockaneler resolubility tests (Teble 1} of the dif-
ferent stains during drv, the FEXP-1 Dinder and the
alkyd acoylic hobrid were excellent widh cur through at

o £ crcles and removal of the' film along the path at
up w 7.5 e The convenriconal acrelic binders at 100
VO {or with additonal glyeol ar 2300 ¥O0) and two
cornmercial staing based on acevlic binders hud fir
poor resolubility at 2.5 hr

Color Transfer and Solubility in
Agueous Solutions after Overnight Dry

Al the binders had good overnlghi water resistance
in a color rob off test on pine, hewvever the alked acryhic
hybrid had poor overnight water resistance on the cedar
submirate (Figune 2, Table 2.

[n the owernight dry Crodkmmeter vub test ali the
stains based on acrylic binders and cotamerdal acrylic
slaims had excellent waler resistance and resistance to
the commercial deck cleaner [no failure at 300 opcles),
The commerdsl acryiies had poor resolubility o the
aqueous commercial deck siripper and in s dilute am-
monium hydroxide solution (0.2 Malar, pli 117, while
the FXE-1 stain had good esolubility in ‘hose two so-
luticns, The alkyd aavlic hwbiid seain had poor diy
abrasion resistance ar one-day doy and was retested at
orw-week cure. At one weels the allgd aerylic hybrid
binder had fair water resislance but poor resistance to
the commercial decl cleaner.

SEM Images

SEM images (Figure 3] of the LXP-1 binder and one
of the conventional worvlics in HEUR thiclkenad siaing
conlaining ulleafAne ron oxide pigments Indicated that
the cxpertmental acrylic kad fewer plgment particles ex-
pawed at the sirface The stain based on the EX1P-1
binder also had smaller pigment panicles and less pig

Table 2—rosistance Prapertics of Slains After 16-Hr Dry

16-Hr Dry Wiagter Resic@nee

Lolar Transfer
Fina Ledar
Suhstrate Sichstrabe
EXP-1 Acrglic Binder SIQOWOLY Lol & ]
Comvenbional Acrylic Rinder @1 1200 VICY o ... ... 3 5
Comeentional Acrlie Binder 1 £280 WIE) ... ... ... 5 5
Corvanticnal Acylc Sinder 12 (100400 .., .. ... .. ] [
Ay Acrlie Hybrid Binder (100 W0CW ... ... ... 3 z
Aqueous Copmercial derylic Stain §1 (280 WOCY ... ... 3 ?
5

Agueans Cnmmarcial Acrylic Slain 42 (250 Y90 ... .. .. 3

16-Hr Dy Crockigkar Fest
Rulr Reslstance {Cycles ko Cut Thravgh)

{Highar Rub Resictance Desiras) {Low Rub Desieabla)

Comitercial Crilurte Aqueois
Dy Deck Ammanium Deck
Abrazinat Water® _ Cloaner?! Hydrowlde® Strippatt
F00+ A+ 3N+ 45 5h
300+ A0+ il 300+ J00+
300+ F0m 300+ 300+ Ele
o+ 300+ 300+ 300+ 3004
250 20 L) a0 4h
3004 200 250 200 J0+
00+ 300+ 300+ 300 300

1) Dolem ransfar: L5-hr ey 20 paace in hIg o camicity cezinet for A 1. Fabe enlem tansfer @ ko cheeser wth sfter _5 sirabes, datlinga: 1-57 k2 ro Tangfer ane ewceller L, 1: siseme < ansTer ane ooy poar,
mdn High Crackmetas cambees far oy abezsie s, seeler, 257 Uie commenlal Ceck cleancr (pHO 113 ayoees sel sine o] sodium samark ailedsodio= hpdestde) idicats qoee carly abeasion -esstzaee,

gand g3y waler resst e ane quod dearaly sty A0 oo rer eaial dod deare g

o Fr tegas Dockmetss nn =220 il ammoe ivm hedroacide (pH o, G2 mmlar salibead zd L acazans goiegeeecial Jedc striprer ind ate gand resolosilay i a.e media,
) The alkyr 3cmle hpliid Dovckmed2s Lests were w g ar cosegess e = ace Lie doe ahrasic s wss o lor thar hindar al e one-da v
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ment Toccalation than the stain with the conventiomal
actylic binder,

Exposiire Resufts

Lxposures of the stains were also svaluated. When
exposed horizontal up on ropper weole reated piie,
siwins based om two comventional aervlic binders were
showing flaking and peeling on the Tatewood grain af-
ter just & months exposore (Heures 4 and 53,

In another foothridge exposure on weated vellow
prine, the experimental stain binder had beder Jurabil-
1ty than a commerc] oil-based stalin, a comimercial
water-based alkvd acrylic hybrid, and a commercial
semitransprarent slain based on an acrylic binder with
adbyel maodification [Fgue 6).

En anetler horizonlal up exposune at six montfs on
dark woods like cedar, mahogany. and Tpé, a siain
basedd on EXAT-1 had hetter color retention than siains
based on two comventional aceylic binders with the
same levels of ulirafine iron oxide pigment and TV ab-
sorbers (Figae 7).

DISCUSSIOR

In the lapping tests the expevimental acryvlic EXT-1
was ee|ual to the best ol the water-reducilile stain
binders and betler than the convenlional acrylic
binders. lnierestingly, there was little change i the
lapping as the glhvcol level in the conventional acrylic
stain was increased from 100 o 230 VOO however, it
iz possible that the hyvidvophebicity of the acrvlic
binder tested may have heen too great 1o see smail
differences in lapping due to increased glvcol lesels, 1L
is vlear. however, that the EXP-1 binder was egqual in
lappiryg to the best ot Lhe water-ased binders and
stains tested,

From the drying sundlies using the Croclaneter on
nonporous subsimates, e stain Dased on the EXP-1
binder had much longer rescdubility (more than 7.5
hir] in the wet stain than conventional acrylics {lexs
than 2.5 hr), even when the conventional acrvhics were
formulaled at 250 VOO with additional propylene gly-
col. The excellent resalubility of the LXP-1 stain prola-
bly conmbuted v the good lapping performance, 'the
stain based on the BXP-1 acrylic binder was equal o
the atkyd acrvlic hybrid stain for resolubility,

Aller an overnitght dry, all the stains showed good
color tub-off resistanee on reated pine decking how-
ever, un cedar, the acrylics were much better than the
alleed acnlic liybrids for overnight water resistance, The
difference berween the subsirates was thought (o be
cauzed by the higher tannin levels in the redar slowing
the drier catalvzed mddative cure of the alkyd Tased
slairs. The sliswer dey could be a signilicant problem if

www cogtingstech.org
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Figure 5—SEM tnages of semitransparent stains with ullrafine red iren
e colorant. Smaller piymen particle size and less exposed pigrent
at the surlave may ingicate that the EXP-2 palymer fs aclsorbed anta
tha surface uf the pigment and s preventing pigmert flocculation,

Exparinintal Acrylic
EXF-1 Coonventional Acrc ¥ 1

Figure 4—adhesion o copper azele trealed pinc; siz-months exposure
at horizontal vp, The conventional acrylics have severe flaking and
pot aclhesion on the latewoon grain. On the same boasd, the ERP-1
aciylic has ne flaking or loss of adhesian.

Compeditae
A Fa0k and
Acrylic £1 Flakmg o1
Latenid
Grain
Corrgpaditive
Acrylic #2
Excedlunt
A1 Adhasicn
Gin 4 ataevood
Acryile Graln

Figure G—Faking or exposure {copper azole treated pine decking ex-
posed horzantal up). Flaking was rated fram 1-10 {3 rating of 10 is
no flaking), The comventional acrylivs have severs carly Taking ang
luss of adhesion wn copper azole trealed pine, The EXF-1 stain has ox-
welfent adhesion,
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Figure fi—Thirby-manth extedar durability of EAP-1 and commardial slains. After 30
manths exposire 2% horzontal up, the EXP-1 stain has betrer durability {less flaking,
ernsinn, and celer fade) than the commercial semilranspasent stains,

the alkwd arrylic helinid stain emained tacky and water
sensitive overnight,

In Crockmeter testing of films dried overnight, the
EEP-1 sdain was excellent when tested dry, which indi-
cates good eatly abrasion resistance, and when tested
wilth water, showed excellent early water resistance. |0
alsa had good resistance 1o commercial decl cleaner,
indicating that the EXP-1 stain could be clesnaed as nec-
easary withour damaging the film. The EXE-1 stain did
tedissolve moderately easily in dilule ammonium by-
dreaide und in commendal sodium hvdroxide-based
deck stripper so it could be removed from the surlace
ol the decls It necessary, Slaing based on the conven-
tional acrvlic binders had excellent diy abrasion and re-
sistance to deck cleaner and water but they did not re-
dissolve in the dilute arnmoniom hydroxide solutdon or
the aguenus commercial deck steipper, The alkyd acrylic
hylidd had poor abrasion resistance alter an overaighl
dry &0 il was tested after 2 one-week drv. Af one-week
by, it ltad laiv water resistanuce bul poor deck cleaner

Figure 7—Color relention of dark hardwoods al six-manths exposizre
herzenlal up. On Tpé anc mahogany boards, the E4P-1 wain has less
bleaching of the sulstrate than the stains based ot the conventional
acrylic binders.
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teslstance and that sensidvily may mean
that the flms based om the alkyd acrylic
Irybrid would Tre damsged wien the
decks are deaned.

The SEM micrograpl shows fewer
pigment particles exposed at the surface
if the EX1™- | stain and lewer plgment ag-
slomerates compared to a comyventional
acrylic. Singe there were fewer prigment
particles exposed at the surtace, il seems
likely that the hetter dispersion of the ul-
trafine ron oxides was due to polymer
adsorplion ouro the surface of the pig-
ment, The unflocculated nloafine iron
oxide pigments might be expecied to give hmger dura-
bility ain exposure since the wood substrate is betror
prevtected Lrom degradation by TY light,

CIne-year exposurcs of these stains also showed Dei
ter volor retention fir the TRP-1 srain on the darker
wood subsirates, This timprosed color retention may in-
dicate less UV degradation of the dark wood substrates
for the FXP-1 swain. Superior adhesion of 1hie FXP-1
binder compared to convendonal acrvlics on copper
azole treated vellow pine way also seen in the expo-
sures. Better long-term durabiliny of the EXP-1 stain on
treated pine can also Lie seen in the exposures where it
ws comprared mo comumercial water-lased and solvent-
based sernitansparent stains.

CONCLUSION

Using a combimatiom of innovative technologies in
an acrylic stain binder, a W VO semitransparent
stain was formulated. Thiz new binder affers some key
advanliuges over current agqueous stain binder technelo-
gics, The excellent resolulility of the stain gives it better
Tapping than conventional acmelic hinders. The good
overiight watel resistance on high tannin woods is an
improvemesnt on allged worylic hybreid or water reducible
alkydl stains which need dries for cure. The durabie
acrvlic hinder in combination with ultcaline ivon oxide
paments, give a longer siain life in exposule (esting,
The wtain also had superior adhesion w diffiomic sul-
strates like copper azole treated woods. Low-VOC,
ATEO-Tee, and metal drier-free semitransparent deck
skains based on this combination of innovattve aceylic
techinologies can give improved performance while
meetng envircenmental and regulalory tequirements,
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