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Metal-Chelating Dye Diffusion Thermal Tranfer Printing
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In dye diffusion thermal transfer printing, two serious problems have existed. One has been the
deterioration of the image quality resulting from bleeding of transferred dyes, and the other has been

the poor light stability of dye image.

Now we have developed new dye diffusion thermal transfer printing materials proving to be successful
in solving such serious problems. These material consist of the matallizable dyes and the matal ion
sources. The color image obtaind through these new printing materials is made of metal-chalating dyes.

1 BLHIC

IvEa—FYRTFLANDEE, FV I L, BiEE
EL L fUEEOHMEICHE T~ EEARE LUK
BERHELABA B FS A BBMHOBRREED T
W3, TO—2 I BERNMEEME S 5, FERMEK
BAHRE, B0 oo M, BVERREERET
BELLTRBEVWVAHETRHEESATVLEF Y S LK 5 4
DEGHFRNTHZ, LEL~AT, RECBBEAEIC L
hE@MIz LT, Kk -THENEBEET B & - /i
#i, WO RROMBRERS ATV 5,

Ba TEBRRAES VG AENREEEHE ARG L
FAER, B2 b+ L — PRIREMEERN 453 L XIE
KEERALEZZHILICEH LI, CoiEID 7 —
FRDEME L L TBIcERLEh TV A,

ARPRAER L F v BRERBEFIC>VWTHET S,

2 ERERTOER

Fig. 1ic® 2 b + v — FBIRFEBZIE (T PCER
EMEFLES) OEEEFIVRERT, RENMEE
FHRTR, -2~y Flok b 4 2 =294 XIZEM
ENEBIILF-RIGL, 1 v 7@ SR EEA~RE
MBIEHETLESER SN2, RROREMHES -
PCRIGESBEEDAEZNBE VG, PCRTRIERMBTL
A, TOZRBICABE LA ILAL vV~
ZLZBEEDhTHE L - RIBT 3 RICH B, BB, F1—
MERBRI O BFEHOBY TRV F V- b REE LT
EEfbsh s AicE O S 5,

*BEHEXRE BRI -F_N-7

Thermal head
heat energy

Ink
sheet

Receiving
sheet
Metallized
dye (undiffusible)
Metallizable Metal
dye (diffusible) ion source

Fig.1 New printing system
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Fig.2 General fomuia of metal ion sources
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Fig.3 Structures and absorption spectra of metal-dye
complexes

Table1 HBW and light stahility of metal-dye
complexes

Metal HBW  Residual
complex (nm) dye image

Dye-1  >300 50 [%]
Dye-2 105 88
Dye3 119 83

Dye-4 110 25

Y

Y : Metal chelating group

X1, X2 : Aromatic carbocyclic or
heterocyclic nucieus

M
HEAT ,‘ AN

@-’N: NO

Fig.4 General formula of metallizable dyes and thease
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Fig.b Typical metaliizable dyes

Fig.6icid, Fig.bicRmL pg2 Y, M, Ciekl%
HOUNiZAsLAFrvy—RELEBEO, L — 7Y
E oo AR %R Y,

Yellow —=

= Cyan dye
= Magenta
dye

Fig.6 Reflection spectrums of transferred dye image
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Fig.7 Candidates of metal ion sources

Table2 Features of metal ion sources

Metal ion Raction Storage Whiteness Solubility
sources constant stability (blue density ) (%aceion)
(s ') (bluedensity)

MIS-1 579 0.19 0.08 >5
MIS-2 0.59 0.01 0.02 >5
MIS-3 4.01 0.01 0.02 >5
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Fig.8 Arrhenius plots of cyan dye metallized reaction
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Fig.9 Density of edge on the dye image
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Fig. 10 Conventional dyes
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Fig. 11 Light Stability of Dye Image
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