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Development of environmentally friendly developer
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The environmental protection is getting concern recently, Konica has been applying the toner recycle
procass to the copiers in order to reduce waste toner and minimize the snvironmental affect. As for
developer {toner and carrier), longer developer life and lower temperature fusibility are important to
minimize the environmental affect because the former leads to reducing waste amount and the latter

leads to saving ensrgy.

The key points for longer life are in choosing carrier shell which consists of a cross linking silicone
resin and in choosing carrier core which consists of a smooth-shaped ferrite,
The key points for lower temperature fusibility is St,”Ac binder resin which has a wider bimodal

molecular weight distribution and a phase separation structure. These technologies have been applied to
toner and carrier, and used in Konica U-Bix 3240 and 3230.
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Fig.1 History of toner recycle process in the Konica's copiers

BV N, BRBHORRAILIE., VWhICHERES
EHk b0 ERHMETE L L WHHKERICEY
2hacdichid, COERAOREMEDOELI., £
OREEATHErF—, ++ ) TOREE(LIcE-T
HUBH, MRUMOHBHMTHE FF—D&LD b,
HAMTH B+ + )V TORBES IO KESHST S
cEENB,

FiE4 - 0 7 oREEL, THULEHLE, HESO
BEAZANLRAICLZa - PEOEREE, FFr-icd B
F ¢ ) TRAOHER (AFKIER, bF—2xY ) H
FHRTH B, Fig2iccnoHBBRMECF+ )V TH
D SEM 8% 7R,

RerE, ChooBBERICHL, B4 A A =X L5
reaclicky, BRMARIOBEELZHEREMLL, Z0
FERFREEVITE L ERAT

KONICA TECHNICAL REPORT VOL. 11 {1938) 99



(a)abrasion of coating resin

(b)contamination with additives

(c)toner spent

Fig.2 SEM photographs of carrier surfaces
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Fig.3 Schema of abrasion on the carrier surface

Table 1 Relationship between surface properties and coating

resin types
plate carrier
contact angle | kinetic friction coefficient | torque [kgf/em]
Acrylic resin 88° 0370 2.1
Fluorine-contained resin 93° 0.235 2.1
Silicon resin 98u 0.138 ] 9
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Fig.4 Residual ratio of coating resin vs. mixing time
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Residual ratio of

Fig.8 SEM photographs of several ferrite cores
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Fig. 10 Comparision of the deterioration of the new type carrier and the old-type carrier
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Fig. 11 Charge to mass raito vs. copy volume
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