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Environmental Contribution by High Durable Organic Photoconductor/Developer Technology
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Abstract

We are challenged to produce highly durable organic
photoconductors and developers to reduce customer ser-
vice costs as well as save natural resources and reduce
waste. In response, we have focused on the protective over-
coat layer of photoconductors to improve their durability
and on the coated layer of carriers to improve the durability
of developers. We found that high durability of the organic
photoconductor can be achieved by adding optimized fill-
ers on the protective overcoat layer. We also learned that
changes of developability due to deterioration can be con-
trolled by designing the permittivity of the carriers’ coated
layer. With these technologies, we achieved a photocon-
ductor three times more durable than Konica Minolta’s con-
ventional photoconductor and a developer that will last 1
million prints, both of which reduce the use of natural re-
sources and the production of waste.
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Fig.1 Structure of the durable organic photoconductor
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Fig.2 Comparison of relative permittivities of fillers
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Fig.3 Specific gravities of fillers
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Table 1 Comparison between silica particulates

Dispersibility Hygroscopicity  Residual potential

Silica particulate A Excellent Excellent Excellent
Silica particulate B Excellent Poor Excellent
Silica particulate C Excellent Acceptable Poor
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Fig.4 The effects on image deterioration of silica particulates A and B
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Fig.5 Surface hardness and transmittance of the silica particulate dis-
persed surface layer
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Fig.7 Dependence of filler content on scratch resistance
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Fig.8 Wear loss : Conventional OPC vs. Overcoated OPC
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Fig.9 Cyclic stability of an overcoated OPC
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Fig.10 Two-component developing process
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Fig.11 The capacitor model at the developing region and an equality ex-
pression
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Fig.12 The carrier structural model
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Fig.13 Relationship between relative permittivity and additive
amount index
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Fig.14 Relationship between development field index and coating layer
thickness index
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Fig.15 Cross-sectional SEM image of the designed carrier
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Fig.17 Transitional change of image density
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