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Driving Forcefor 2K WB PU

* High Performance

e Low/noVOC



Water reaction O

R-NCO + H2O—= R-NH-C-OH —> R-NH2 + COz T

®
R-NHz + R-NCO > R-NH-C-NH-R

Hvdr oxyl reaction

O
R-NCO + HO-R* —> R-NH-C-O-R



Problems of NCO/H,O

e Gassing/foaming
e |Lossof gloss
 Reduced pot life

e High NCO demand



Physical Approaches. end user s%
e 2K Plural Spray Gun SO

e Thin Film 20 %
e Low Humidity level 20 %
Requireall three 2%



A novel chemical approach:

Catalyst |
RNCO +R'OH/H.O > Reaction

Control NCO/H,O reaction

with a selective catalyst



Previous Studies on Selectivity

« DBTDL & DBTDCh in diff. solvents
« DBTDL, DABCO & Hgon NCO/H,0O
e Diff. in amine catalyzed NCO/H.,O




ODbjectives

o Catalystswith high selectivity
 Minimize NCO/H,O RX in WB PU



Experimental Approaches

 FT-IR Selectivity Screening
e Evaluation in 2K WB PU



FT-IR Studies of Selectivity

 Homogenous BUNCO/CgH ,;OH/H,0
(1.0/ 1.0 / 2.0)

* Relative Selectivity:
S = [urethane] / [urea]
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Calibration Curve
Mole ratio vs. peak ratio
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Relative Selectivity vs. Catalysts
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Properties of ZrCAT (K-KAT XC6212)

Appearance dear liquid
Nonvolatile, 60 min at 110 °C 95%
Gardner color 2
Viscosity, 25 °C, cps 100
Soecific gravity, 25 °C, g/mL 0.98

Zr metal, % 0.38



Catalyst Deactivation

 Hydrolysis
e Pigment adsor ption
e Other interactions



Stability of ZrCAT inaHDI trimer, 50 °C
240)
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ICI viscosity, Poise, 25 °C
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o

initially ' 2 weeks

- control 4.0% ZrCAT




2k WB PU with a polyester dispersion

Weght , % Zr Catalyst DBTDL Control
Part A

Adura 100 41.3 41.3 41.3
WEITE] 9.3 9.3 9.3
Metolat 355 0.2 0.2 0.2
DBTDL 0X0 0.04 0X0
Part B

HDI Trimer 38.1 38.1 38.1
K-Kat 6212 1.3 0.0 0X0)
Water 0.8 11.1 11.1
Total 110,0X0 110,0X0 100.0




Formulation parameters

\V/0]®: 0 %
Resin solids 6/7/%
NCO/OH 1.3

pH 7.0



Cureresponses, 1 mil on aluminum panel

| Zrcadys | DBTDL | Nocaay
66°F, 23 % RH:
Sufacedy, hrs 3.7 35 6
Through dry, hrs 4.7 4.5 8
66" F, 70 % RH:
Sufacedy, hrs 4.0 3.8 8
Through-dry, hrs 5.0 4.8 12



Catalyst Comparison, potlife
2.5milsDFT at 23% RH & 66 °F
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ZIRCB DBTDL
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Catalyst Comparison, Humidity
2.5 milsDFT at 70% RH & 66 °F
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Lewis Acid Mechanism
(Tin catalysts)



Proton NMR of Zr(acac), (1) and n-Butanol (3
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+ROH R

/
Zr(AcAc)y — (AcAcC)4Zr <—O\
-ROH H
(fast)
A
CT +ACAC -AcAc
R N)\OR (slow) |

(AcAc)3Zr—OR
R'NCO
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+ROH \J (fast

O

(AcAc)gzr—l\ll JJ\O/R
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| nsertion mechanism



Conclusions

o /Zr diketonates have high selectivity
e LessH,O RX in WB PU with a Zr catalyst
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