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Figure 6-Thirty-month exterior durability of EXP-1 and commercial stains. After 30 months exposure at horizontal up, the EXP-1 stain has better durability (less flaking, erosion, and color fade) than the commercial semitransparent stains. resistance and that sensitivity may mean 
that the films based on the alkyd acrylic 
hybrid would be damaged when the 
decks are cleaned. 

the alkyd acrylic hybrid stain remained tacky and water 
sensitive overnight. 

In Crockmeter testing of films dried overnight, the 
EXP-1 stain was excellent when tested dry, which indi­
cates good early abrasion resistance, and when tested 
with water, showed excellent early water resistance. It 
also had good resistance to commercial deck cleaner, 
indicating that the EXP-1 stain could be cleaned as nec­
essary without damaging the film. The EXP-1 stain did 
redissolve moderately easily in dilute ammonium hy­
droxide and in commercial sodium hydroxide-based 
deck su·ipper, so it could be removed from the surface 
of the deck if necessary. Stains based on the conven­
tional acrylic binders had excellent dry abrasion and re­
sistance to deck cleaner and water, but they did not re­
dissolve in the dilute ammonium hydroxide solution or 
the aqueous commercial deck stripper. The alkyd acrylic 
hybrid had poor abrasion resistance after an overnight 
dry so it was tested after a one-week dry. At one-week 
dry, it had fair water resistance but poor deck cleaner Figure 7-Color retention of dark hardwoods at six-months exposure horizontal up. On Ipe and mahogany boards, the EXP-1 stain has less bleaching of the substrate than the stains based on the conventional acrylic binders. 
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The SEM micrograph shows fewer 
pigment particles exposed at the surface 
of the EXP-1 stain and fewer pigment ag­
glomerates compared to a conventional 
acrylic. Since there were fewer pigment 
particles exposed at the surface, it seems 
likely that the better dispersion of the ul­
trafine iron oxides was due to polymer 
adsorption onto the surface of the pig ­
ment. The unflocculated ultrafine iron 

oxide pigments might be expected to give longer dura­
bility on exposure since the wood substrate is better 
protected from degradation by lN light. 

One-year exposures of these stains also showed bet­
ter color retention for the EXP-1 stain on the darker 
wood substrates. This improved color retention may in­
dicate less UV degradation of the dark wood substrates 
for the EXP-1 stain. Superior adhesion of the EXP-1 
binder compared to conventional acrylics on copper 
azole treated yellow pine was also seen in the expo­
sures. Better long-term durability of the EXP-1 stain on 
treated pine can also be seen in the exposures where it 
was compared to commercial water-based and solvent­
based semitransparent stains. 

CONCLUSION 
Using a combination of innovative technologies in 

an acrylic stain binder, a 100 VOC semitransparent 
stain was formulated. This new binder offers some key 
advantages over current aqueous stain binder technolo­
gies. The excellent resolubility of the stain gives it better 
lapping than conventional acrylic binders. The good 
overnight water resistance on high tannin woods is an 
improvement on alkyd acrylic hybrid or water reducible 
alkyd stains which need driers for cure. The durable 
acrylic binder, in combination with ultrafine iron oxide 
pigments, gave a longer stain life in exposure testing. 
The stain also had superior adhesion to difficult sub­
strates like copper azole treated woods. Low-VOC, 
APEO-free, and metal drier-free semitransparent deck 
stains based on this combination of innovative acrylic 
technologies can give improved performance while 
meeting environmental and regulatory requirements. 
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