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Chetating Effects of Azo Dyes on Thermal Dye Transfer Printing System
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In thermal dye transfer printing systems, there have been two major problems on image stability.
One has been the poor dye-stability against light exposure, and the other has bsen the heat induced
degradation of image edges. To counteract these problems, we have developed a new system utilizing
chelating reaction of certain azo dyes with metal cation provding compounds to form dye-metal com-
plexes. The complexes make dyes stronger against the light and give high molecular weight. As a result,
the image stability is improved by the enhancement of the light stability and the inhibition of the

colorant movement.
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Fig.1 Principle of the chelating reaction
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Z, Y : chelating site (helero aloms; N, O, S)
X1, X, : aromatic carbocyclic or heterocycelic nuclei

Fig.2 General structure of the metallizable dyes
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Table1 Spectral characteristics of dye-metal complexes

Dye Amax™” (m) &) Amax™ (nm) () log B
(without metal) (with metal)

M-1 456 (41,700 536 (432000 107
564 (38,300
M-2 477 (19,700 527 (23,300 -2
564 (28,200)
M-3 457 (42,100 450 (26,800) 87
M4 395 (14,200 474 (16,400) 79
474 (8,400

*' values were obtained in acetone solution,

** not determined
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Fig.3 Structures of azo dyes
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M: Transition metal
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Fig.4 General structure of metal-cation providing compounds
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Table2 Rate constants of chelating reaction

Dye k (sec-1)
M-1 164
M-2 15.4
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Fig.5b Fast chelating reaction of M-2 in dye receiving shest
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Fig.6 Light stability of thermal dye transfer materials
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Fig.7 Inkibition of colorant movement in the chelating system
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