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CATALYSIS PROBLEMS
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Objectives of this Study

ENVIRONMETALLY ACCEPTABLE CATALYSTS

REACTION RATE OF CATALYSTS WITH OH

SELECTIVE CATALYSTS FOR OH 
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REDUCED WATER REACTION



CATALYSTS USED
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CATALYST PROPERTIES
POTLIFE / REACTIVITY
SELECTIVITY
DELAYED ACTION
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Isocyanate-Hydroxyl Reactions
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NETWORK FORMATION
A4 + B2
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SCREENING OF CATALYSTS

APPLICATION TESTS FORMULATION
POTLIFE (2X VISC.
GEL TIME
TACK FREE
DRY-THROUGH

MODEL SYSTEMS (ANALYTICAL)
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FORMATION OF URETHANE / UREA
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HDI TRIMER / HYDROXYL
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HDI TRIMER / n-BUTANOL
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HDI-TRIMER -  HYDROXYL 
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HDI TRIMER / HYDROXYL
Zr CHELATE   0.014% Zr
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HDI TRIMER / HYDROXYL
Zn OCTOATE  0.272% Zn
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HDI TRIMER / HYDROXYL
DABCO 10%
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HDI TRIMER / HYDROXYL
Bi CARB. 0.134 % Bi
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HDI TRIMER / 2-BUTOXYETHANOL
Zr CHELATE 0.028 % Zr, WATER EFFECT
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HDI-TRIMER -  HYDROXYL 
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HDI TRIMER / HYDROXYL
Zn OCTOATE  0.272% Zn
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HDI TRIMER / HYDROXYL
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HDI TRIMER / n-BUTANOL
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HDI-TRIMER / ISOBUTANOL
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HDI-TRIMER / 2-BUTANOL
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HDI TRIMER / 2-BUTOXYETHANOL
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HDI TRIMER / 2-HYDROXY ETHYL ESTER
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HDI TRIMER / B-HYDROXY CARBAMATE
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HDI TRIMER / TPG-O-Me
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LEWIS ACID CATALYSIS
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AMINE CATALYSIS
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DELAYED ACTION OF Bi CARBOXYLATE

Bi (RCOO)3  + H2O Bi2O3 + RCOOH

Bi2O3 + RCOOH Bi (RCOO)3  + H2O

R-NHCOOH + Bi2O3 Bi (RNHCOO)3

DEACTIVATION

ACTIVATION

H2O + RNCO R-NHCOOH R-NH2 + C02



SUMMARY

ORGANO TIN FREE COATINGS POSSIBLE

CHOICE OF CATALYST DEPENDS ON APPLICATION

Zr CHELATE ACTIVATES HYDROXYL

Zr CHELATE CATALYSTS SELECTIVE FOR OH

HIGH REACTION RATES POSSIBLE

RELATIVE REACTIVITY OF HYDROXYLS DIFFERENT 

CATALYSIS OF WATERBORNE COATINGS WITH Zr
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