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Abstract:

Paper wrapping which is a major flaw in fusing process in high-speed
copiers has been studied. We have prevented paper wrapping through
toner design. The key is in choosing the solubility parameters of the resin
binders and releasing agents. By controlling the difference between their

‘ solubility parameters, an optimum miscibility of the resin and agent is

| achieved. The optimum miscibility maximizes the exposure of the re-

| leasing agent on the surface of the toner. Together with a more readily

1 selected releasing agent’'s melt viscosity, this can extend the wrap-

‘ ping-free temperature range of the hot roll and, thus, prevent paper
wrapping in high speed copiers.
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Change of Gibbs' free energy through mixing
AGm=AHm-T ASm————— (1}

where, AGm :Change of Gibbs' free energy
through mixing
AHm:Change of enthalpy through
mixing
ASm :Change of entropy through
mixing
T :Absolute temperature
According to hildebrand's assumption*
AHm=V|SPi-SP2[2 d1 bz ———(2)

where, V:Molecular volume of mixture
d), d2; Volume fraction of releasing
agent and binder resin
SP1, SP2:Solubility parameter of releas
-ing agent and binder resin

AHm»ASP? (3)
where, ASP=|SP1-5P:|

molecular evaiopation energy
molecular volume

Sp=

Fig.3 Change of Gibbs’ free energy
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Fig.5 Sample preparation

Table 1 ASP of six toners

Toner sample | Binder resin:SP Releasing | \op
agent*:SP
1 A:80 28
2 Polyester:10.8 B:8.6 2.2
3 C:96 12
1 A:8.0 15
5 Styrene-!}cryhc B86 09
type resin:9.5
6 C:96 0.1

*Loading 3wt%

FREE L TH W2, FRLDERE S 4 — % — (SP)
EFigdicRT . BETHOSPIIFedorsn Jik  THE L,
254 T —HROSPILR B EIETRIE L2, iz HER
flessq4 vy —Hils & M- R, RE, BEL B
e %% B S % - TR R 1emo) b+ — % g
L7: (Figh), 6 MNEERR <4 » F¥—BIEO#Ml AL
bz LT, MGT 5 6 HEDERIE T 2 — 9 —)
% (ASP) #187:, B5R72ASPOE £Table 112555,
., BEERIOFEIMRE 3 ER%ICEE L,

3.2 BMEAOSEREORE

RERVA N AR RE D BB 1388 7L T SAMEE (TEM)
EMGCTIT~72, BILARE LT, REmEILIS 32
b —&(F4TEL FH4 78R THES$200nm 048
BORIZL, £, Cu200277Y) v F A L 2 ICHERL .
100ALIFOA —Ky a—F ¢ Y7 eREL 7, TEMIZJEM-
2000FX (AAREFH) 2IEEIE200VER L, 4.
A ORI L ¥ — SR KRS b (EDS) 2 &
B TAT - 72,

3.3 FF-XmOERHBONE

b -KEOBRARIT. XEXE TR (XPS) 2
ENRD P F—REAOEFREL HBEM L, XPSK
& (3Perkin-Elmer# #PHI560 ESCA,/SAM#% R L.
Mg7 /—F&#HBWTHMELL, 27 BEFBENETRI
HIZEEFE—2x2 Y 7502 Ay BREERIIPHL >
F7 v Z12fE-72,

3.4 QC-ERExHFEFX}

AE-HESMHIHITEARTENOESEE P
(Fig.B), Table 2TRLAEHRITTF R LA, ST

/Hot roll
/Paper
4 \
Back-up roil Toners
O =
30mm

/N

Wrapping free

Wrapping

Fig.6 Moethod of paper wrapping test

KONICA TECHNICAL REPORT VOL.4 JAN, (1991) 11



2 b TIEHERIAL 34 —WIRIZIMZ TAHA—R> 735
v ZRWMLZ b =2 vz, 2 E—#o Lig30mmiy
12 b F =AU 7oA g 2 ol o i, 157 o
LATHERL, SHEEHFHT > TNE Lz, oY
TNELEFEIAL, Brlo—F7—12EE rfirE
Mg Lz, #ho—Z —o gl 2160~ 210C O T
BAEER, 5CHICTA 2B -1,

4 | BRBLUEE

4.1 ASPE#EBEH%

EFTHERA oA L —BlE R RS - IRML TSN
TZRMMI oL THEEB 2o 6 O R+ —iR
HMOTEMIRIINE D38 — 2T E, D
OIS T, L) D EDIEAE) - HIERE T
5o Fig L7 A “HIlEof (F+—2) TH
5,05~ 2umOMH KD F A A4 » i fiT B, 2D F £
1 - OHERIRITH L 2 L2 ERT 7202, FAA Lk

Table 2 Test condition

Hot roll temperature 160~210"C7W ]
Pressure ' 3.9kgf 'cm; -
Nip residence timé - 25msec.
Hot roll material . PTFE
Backup 1:u|] ma_t(;';; “ ‘_.é_ili-cone rubber |
Oil providing unit [ VN’OVI:‘IE T
C-l-ic.ks None .
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(1) EDS spectra for matrix and domain
(2) EDS spectra for resin binder itself and releasing agent itself
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Fig.9 ASP and miscibility
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Fig.11 ASP and surface weight fraction of releasing agent
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Fig.12 ASP and wrapping-free range extension

Table 3 Worapping-free range extension:ATp

. . I
) Releasing Hot roll temperature (°C) . .
Sample Resin agent 170 180 190 200 210 TPCC) | ATpCC)
| ! | i | 1 | ! |
Reference Polyester nopne @ |- - — — — — — — ONe; 200 —
Toner Polyester B -~ 000000000 165 35
sample 2

(O Wrapping free
— Wrapping
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Table 4 Resins compared
Toner .
40 F X Tp( C)
Polyester Binder resin Releasing agent
ASP>14
Polyester B 165
30F
3 Styrene-Acryl A 185
& 20f
<
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Fig.14 Releasing agent melt viscosity: 5
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