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Study of Charge Degradation on Two-component Developer in Consideration of Additive Behavior
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Abstract

In two-component developer of electrophotography,
toner charge degradation is observed after long-time mix-
ing in a developing unit because additive particles are bur-
ied in the toner resin surface. In our examination, further
toner charge degradation was observed when some of the
above aged toner was exchanged for the same amount of
new toner after exhausting aged toner by developing pro-
cess. In this study, released additive behavior from the new
toner has been considered to explicate the phenomena.
Deposited additive from the supplied new toner to the car-
rier surface has been defined “free additive” and its genera-
tion model has been proposed. Anderson’s charging model
has been applied to solve four-component charging equa-
tions including new toner, aged toner, carrier and free addi-
tive. The calculated results on the above model have been
coincident with the experimental results.
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(c) before mixing Aged and New toner

Fig.1 Model of generating Free additive
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Fig.2 Comparison of SEM photographs of carrier surface between before
and after mixing aged and new toner. (a) Before mixing new toner
(New toner / Whole toner = 0 %). (b) After mixing new toner (New
toner / Whole toner = 60 %).
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Fig.3 Experimental result of toner charge distribution of the mixed de-
veloper. New toner was 60% of whole toner in this figure.
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Fig.4 Measured and calculated g/m values of new, aged and whole toner
are compared. The lines show calculated results and the plots show
measured toner g/m. Calculated result of amount of free additive is
also shown in this figure. Mixing condition was as follows; Toner
density (Toner / (Toner + Carrier)) was 6.5 %, total mass of the de-
veloper was 900 g.
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