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Photoactive CatalystsPhotoactive Catalysts

Generate CatalystsGenerate Catalysts
Improved PotlifeImproved Potlife

Fast Cure ResponseFast Cure Response
Catalyze Non-Free Radical ReactionsCatalyze Non-Free Radical Reactions

Lithographic ApplicationsLithographic Applications
Photobase-Photoacid CatalystsPhotobase-Photoacid Catalysts
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Photoactive Catalyst ApplicationsPhotoactive Catalyst Applications

!! PhotoacidPhotoacid
Amino ResinAmino Resin
Phenol ResinsPhenol Resins

!! LithographyLithography
–– PhotoresistPhotoresist

!! PhotobasePhotobase
EpoxyEpoxy
IsocyanateIsocyanate
Addition reactionsAddition reactions

!! LithographyLithography
!! AdhesiveAdhesive
!! CoatingsCoatings
!! CompositeComposite
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Photoacid CatalystsPhotoacid Catalysts
–– OximeOxime

esterester

CibaCiba®® IRGACURE IRGACURE®®  PAGPAG  1XX Family - Ciba Specialty Chemicals  1XX Family - Ciba Specialty Chemicals

Non-ionic halogen freeNon-ionic halogen free
Temperature stable <140Temperature stable <140°°CC
Wide range of light sourcesWide range of light sources
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Photoacid CatalystsPhotoacid Catalysts
–– OximeOxime

esterester

CibaCiba®® IRGACURE IRGACURE®®  PAGPAG 263 - Ciba Specialty Chemicals 263 - Ciba Specialty Chemicals

Non-ionic Deep UVNon-ionic Deep UV
Temperature stable <188Temperature stable <188°°CC
High Sensitivity 248 nmHigh Sensitivity 248 nm
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Photoresist TechnologyPhotoresist Technology

ExposureExposure

MaskMask
ResistResist

ImageImage
LayerLayer

SubstrateSubstrate

UV-Lamp PositivePositive

NegativeNegative

DevelopingDeveloping EtchingEtching
Stripping (Photoresist)Stripping (Photoresist)
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Photoresist positivePhotoresist positive
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Photoresist negativePhotoresist negative
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PhotobasePhotobase
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Photoinduced Steric ReleasePhotoinduced Steric Release
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PhotobasePhotobase

wblank@wernerblank.comwblank@wernerblank.com



Photobase ShieldingPhotobase Shielding
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Photochemical Release of Active AminePhotochemical Release of Active Amine
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pKa 5.76

pKa 8.1



Photoinduced oxidative introduction ofPhotoinduced oxidative introduction of
an amidine double bondan amidine double bond
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Ionic Form = L
pKa[HL/L+H; 2] = 8.96 ± 0.20
pKa[H2L/HL+H; 5] = 1.68 ± 0.20
ACD ChemSketch pKa calculator

Product of Ciba Specialty Chemicals



DBN releaseDBN release

pKa = 12.7
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Base Catalyzed Epoxy ReactionsBase Catalyzed Epoxy Reactions
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Many bases can catalyze Many bases can catalyze 
the reaction of an epoxy group the reaction of an epoxy group 
with a functional groupwith a functional group

Reaction rate depends on the Reaction rate depends on the 
structure of the epoxy, thestructure of the epoxy, the
reactant and the amine catalyst.reactant and the amine catalyst.

pKa value does not determine pKa value does not determine 
reaction rate.reaction rate.



Base Catalyzed Michael Addition ReactionsBase Catalyzed Michael Addition Reactions

R' = CHR' = CH3            3             pKa 10.7 pKa 10.7
       -O-R       -O-R””        pKa  13.0        pKa  13.0
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R-SH               pKa 10.5R-SH               pKa 10.5

wblank@wernerblank.comwblank@wernerblank.com



Base Catalyzed Isocyanate ReactionsBase Catalyzed Isocyanate Reactions
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R-OH           pKa   17.0R-OH           pKa   17.0
R-SH           pKa    10.7R-SH           pKa    10.7
H-OH           pKa    15.7H-OH           pKa    15.7

R' = CHR' = CH3            3             pKa 10.7 pKa 10.7
       -O-R       -O-R””        pKa  13.0        pKa  13.0

R-NCOR-NCO
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