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Improvement of Coloring/decoloring Characteristics for Thermal Rewritable
Recording Media Using Leuco Dye
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ABSTRACT

Development of coloring rewritable medium using reversible reactions of leuco dyes by thermally
controlling the molecular aggregation structure has been carried out. The relationship between the
coloring/decoloring properties and the molecular aggregation structures for typical four kinds of
molecular structure were studied, and it has been clarified that the stability of colored state is
controlled by the aggregation force of hydrogen bond among developer molecules. Thus, both the
higher stability on the coloring image and the higher decoloring velocity could be obtained, when the
stable aggregation structure could be formed and the crystallization of the developers could separate
the developers from the leuco dyes promptly, by combining hydrogen bonding groups and long-chain
alkyl groups.
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Fig.5b Decoloring temperature characteristics of the
rewritable marking media.
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Table 1 Coloring/decoloring temperatures and
thermal stability of the colored state.

Decoloring Coloring Thermal
temperature | temperature stability

CC) |1,CC) T,CO|T,(C) T, CC)| 40°C 24nhrs

Developer|Leuco dye| m.p.

P22 L1 97-100| 62 80 92 100 95%
TS20 L2 106-108| 44 75 100 110 81%
UA18 L4 160-163 42 125 150 160 70%
PU18 L3 140-143 44 105 140 150 69%
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Fig.6 X-ray diffraction spectra of the coloring/decoloring
systems in the colored state.
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Fig.7 DSC curves of the coloring/decoloring systems upon
heating from the colored state.
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Fig.8 Decoloring time characteristics of the rewritable
marking media.
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Table 2 Decoloring temperatures and decoloring ratio and
thermal stability of the colored state.

Decoloring Decoloring ratio Thermal stability

Developer Leuco n}p. temperature 0 n
PAU p-gr  dye (§O)] T,(C) 0.2sec lkgf/cm 50°C 24hrs
0-1-18 L3 191-193 48 97% (170°C) 29%
0-5-18 L3 176-179 54 100% (140°C) 1%
0-7-18 L3 173-179 57 94% (160°C) 2%
0-10-18 L3 176-180 53 98% (140°C) 67%
0-11-18 L3 176-178 56 100% (130°C) 74%
2-5-18 L3  153-157 67 100% (140°C) 121%
2-7-18 L3  153-157 61 94% (140°C) 92%
Ref. PUI8 L3  140-143 44 97% (120°C) 37%
PA17 L3 132-133 40 94% (130°C) 47%
P22 L1  97-100 62 28% (90°C) 84%
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Fig.10 Decoloring temperature characteristics of the
rewritable marking media.

Tx /)= VEBER LT I FREEAFLUVEZBEIAR
FH % b o5 O EEE K] (PAUO-1-18~PAU0-11-18) D BVETE
HEDFERDP S, A=V =2 F L v HOREKIBU Lo
XxbL, REEIIENICHIBEOAHHREZD O LI
ko T, BEOHISTRIORERIC X 2 KEEE DS TEEE
NNOFLEREE D, FHOREELENTELILERLT
w3,

7T REFRREENT £/ —VITER L 7ZPALT,
PUISOFERIED B EM MR N T L6, RV VIRE
B L Cw3 7 3 FE, JREBIHIIIEREEIC & b o FikE
HNNDOEFEMEN EEZ 515, PAU2-5-18, PAU2-7-18T
i, 7/ —nET7 I FEOBIcAFLVENALZ LI
£oT, 7IFELIRVEVEROVHEEEZITIZ D,

Ricoh Technical Report No.25

12

NOVEMBER, 1999



JREFLZ T TR 7 2 FPEOKERSG LD FRRE L L
THEL, X0EOROREBOLEEPESNTVREHDE
EZibN5,

PAUO-5-18
’:":\
g
b
= PAU2-5-18
c
2
=

20 . deg

Fig.11 X-ray diffraction spectra in the colored state.
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Fig.12 Rewriting black-colored images formed on the
rewritable marking media using the new developers.
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Fig.13 Repetitive durability of the rewritable marking
media.
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Fig.14 Stability of colored images formed on the rewritable
marking media using the new developers on heating

and humid conditions.
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