
A Selective Catalyst for 2K A Selective Catalyst for 2K 
WB Polyurethane CoatingsWB Polyurethane Coatings

Z. A. He, W. J. Blank & M. E.Z. A. He, W. J. Blank & M. E.
PicciPicci

KingKing IndustriIndustri eses,  In,  Inc.c.

You are now at www.wernerblank.com

HOME NEWS PUBLICATIONS LECTURES PATENTS DOWNLOADS

http://www.wernerblank.com
..index.htm
../news.htm
../publications.htm
../lecture.htm
../patents.htm
../downloads.htm


OutlineOutline
•• IntroductionIntroduction
•• ObjectivesObjectives
•• Experimental ApproachesExperimental Approaches
•• Results and DiscussionsResults and Discussions
•• ConclusionsConclusions



Driving Force for 2K WB PUDriving Force for 2K WB PU

•• High PerformanceHigh Performance

•• Low/no VOCLow/no VOC



R-NCO + HO-R' R-NH-C-O-R'
O

R-NCO + H2O R-NH-C-OH R-NH2 + CO2

O

R-NH2 +R-NCO R-NH-C-NH-R
O

Hydroxyl reactionHydroxyl reaction

Water reactionWater reaction



Problems of NCO/HProblems of NCO/H22OO
•• Gassing/foamingGassing/foaming

•• Loss of glossLoss of gloss

•• Reduced pot lifeReduced pot life

•• High NCO demandHigh NCO demand



Physical ApproachesPhysical Approaches:: end usersend users%%

•• 2K Plural Spray Gun2K Plural Spray Gun 50 %50 %

•• Thin FilmThin Film 20 %20 %

•• Low  Humidity levelLow  Humidity level 20 %20 %

Require all threeRequire all three 2 %2 %



RNCO +R’OH/HRNCO +R’OH/H22OO ReactionReaction
CatalystCatalyst

Control NCO/HControl NCO/H22O reactionO reaction

with a with a selective catalystselective catalyst

A novel chemical approach:A novel chemical approach:



Previous Studies on SelectivityPrevious Studies on Selectivity

•• DBTDL &DBTDL & DBTDChDBTDCh in diff.  solventsin diff.  solvents

•• DBTDL, DABCO & Hg on NCO/HDBTDL, DABCO & Hg on NCO/H22OO

•• Diff. in amine catalyzed NCO/HDiff. in amine catalyzed NCO/H22O O 



ObjectivesObjectives
•• Catalysts with high selectivityCatalysts with high selectivity

•• Minimize NCO/HMinimize NCO/H22O RX in WB PUO RX in WB PU



Experimental ApproachesExperimental Approaches
•• FTFT--IR Selectivity ScreeningIR Selectivity Screening

•• Evaluation in 2K WB PUEvaluation in 2K WB PU



FTFT--IR Studies of SelectivityIR Studies of Selectivity
•• HomogenousHomogenous BuNCOBuNCO/C/C88HH1717OH/HOH/H22O O 

(1.0/  1.0  / 2.0)(1.0/  1.0  / 2.0)

•• Relative Selectivity:  Relative Selectivity:  

S = [urethane] / [urea]S = [urethane] / [urea]
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     Propert ies of  ZrCAT (K-KAT XC 6212)

Appearance    Clear liquid
Nonvolat ile ,  60 min at  110 °C           95%
Gardner color            2
Viscosity, 25 °C,  cps          100
Specif ic gravity,  25 °C,  g/mL          0.98
Zr metal,  %          0.38



Catalyst DeactivationCatalyst Deactivation

•• HydrolysisHydrolysis
•• Pigment adsorptionPigment adsorption
•• Other interactions Other interactions 



Stability ofStability of ZrCATZrCAT in a HDIin a HDI trimertrimer, 50, 50 ooCC
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 Weight , % Zr Catalyst DBTDL Control
 Part A
 Adura 100       41.3        41.3        41.3
 Water         9.3          9.3          9.3
 Metolat 355         0.2          0.2          0.2
 DBTDL         0.0         0.04          0.0

 Part B
 HDI Trimer        38.1        38.1        38.1
 K-Kat 6212          1.3          0.0          0.0

 Water          9.8        11.1        11.1
Total      100.0      100.0      100.0

2k WB PU with a2k WB PU with a polyester dispersionpolyester dispersion



Formulation parametersFormulation parameters:

VOCVOC 0 %0 %
Resin solidsResin solids 67%67%
NCO/OHNCO/OH 1.31.3
pHpH 7.07.0



Zr catalyst DBTDL No catalyst
66 o F, 23 % RH:
Surface dry,  hrs 3.7 3.5 6
Through dry, hrs 4.7 4.5 8
66 o F, 70 % RH:
Surface dry,  hrs 4.0 3.8 8
Through-dry,  hrs 5.0 4.8 12

Cure responses,  1 mil on aluminum panelCure responses,  1 mil on aluminum panel
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ROH + RNCO
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Lewis Acid Mechanism Lewis Acid Mechanism 
(Tin catalysts)(Tin catalysts)



12345 PPM

Proton NMR ofProton NMR of ZrZr((acacacac))44 (1) and n(1) and n--ButanolButanol (3)(3)

At 25At 25 ooCC

At At --5050 ooCC

-O-CH2-

-O-CH2-
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ConclusionsConclusions

•• Zr diketonatesZr diketonates have high selectivityhave high selectivity

•• Less HLess H22O RX in WB PU with aO RX in WB PU with a ZrZr catalystcatalyst
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