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HYDROPHOBIC SILICA FOR ELECTROPHOTOGRAPHIC TONER COMPOSITION
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The invention relates to a hydrophobic silica powder which is unprecedentedly insensitive to
environmental humidity with which electrophotographic toner can possess stable electro static charge that
leads to stable quality of printed image.

The hydrophobic silica powder has the following physicochemical properties; - average primary particle
size (D) 1s 30 - 2000 nm, - B * D <430 nm, whilst B stands for weight % of adsorbed water vapor on silica
(100 weight %) when the partial pressure of water to the equilibrium vapor pressure of water at 25°C is 80
% and D stands for average primary particle size (nm) of the silica powder, - B/ C <2.7, whilst C stands
for weight % of adsorbed water vapor on silica (100 weight %) when the partial pressure of water to the

equilibrium vapor pressure of water at 25°C is 20 %, and - carbon content > 0.30 wt.-%.
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Hydrophobic silica for electrophotographic toner composition
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The invention relates to a hydrophobic silica powder which is unprecedentedly insensitive to
environmental humidity with which electrophotographic toner can possess stable electro

static charge that leads to stabie quality of printed image.

The hydrophobic silica powder has the following physicochemical properties;

- average primary particle size (D) is 30 - 2000 nm,

- B * D < 430 nm, whilst B stands for weight % of adsorbed water vapor on silica (100 weight %)
when the partial pressure of water to the equilibrium vapor pressure of water at 25°C is 80 % and D
stands for average primary particle size (nm) of the silica powder,

-B/C < 2.7, whilst C stands for weight % of adsorbed water vapor on silica (100 weight %) when
the partial pressure of water to the equilibrium vapor pressure of water at 25°C is 20 %, and

- carbon content > 0.30 wt.-%.
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Hydrophobic silica for electrophotographic toner composition
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TRWH 1 oERXESES HH K LLEBEEST 2 HEAHE
YN ERE -

Bt 7K 1

B FRE 1 g BiKMER AR ARKIEER 200 ml 73R R
S RRA 100 ml MK - B EREE LY B B
turbular & & # (turbular mixer)#E B E S Y 10 458 - A
BEZEEYHE 1008 - &R} BEE 20 £ 30 ml HE
BTE N —HMOoFBZAKEZSEZRE 10 mm G3HEE - A
BRHZOEBEALGET - BAKME)EHI 500 nm Z ¥
RENXR(BWE -
=
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~E

BMAKEW GHAKRKZ pH E
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*z1
#1k RENE
B (RESBON | mpr lneng| wm | R | EEr mm | BoARE | PH
(°C) | (h) | BUEHEI [(BEM)| (°C) | (h) (%)
C1 EM13530P | - - | HMDS 5 200 | 1 22 8.3
c2 EM13530P | 90 | 1 | HMDS 5 200 | 1 35 7.6
E 1 EM13530P | 110 | 1 | HMDS 5 200 | 1 66 7.5
E2 EM13530P | 130 | 1 | HMDS 5 200 | 1 81 6.3
E3 EM13530P | 160 | 1 | HMDS 5 200 | 1 79 6.6
C3 EM13530P | 190 | 1 | HMDS 5 200 | 1 51 6.4
C4 EM13530P {220 | 1 | HMDS 5 | 200 | 1 42 6.4
C5 EM13530P | 90 | 1 | OCTMO 5 200 | 1 45 4.9
E 4 EM13530P | 130 | 1 | OCTMO 5 200 | 1 80 4.7
E5 EM13530P | 160 | 1 | OCTMO 5 200 | 1 83 49
C6 | EM7530P | 90 1 | HMDS 8 200 | 1 24 8.5
E6 EM7530P | 110 | 1 | HMDS 8 200 | 1 64 7.0
E7 EM7530P | 130 | 1 | HMDS 8 200 | 1 75 7.1
E8 EM7530P | 160 | 1 | HMDS 8 200 | 1 77 6.9
C7 EM7530P | 190 | 1 | HMDS 8 200 | 1 | 51 7.2
cs8 EM5530P | 90 | 1 | HMDS 10 200 | 1 36 6.9
ES EM5530P | 110 | 1 | HMDS 10 200 | 1 72 6.4
E 10 EM5530P | 130 | 1 | HMDS 10 200 | 1 70 6.5

ERBHEHABTEMBEEZFAEANER 8 pm B9
BERZH-NWHABRABEMERNEHSHE AR BK -

881766 -16 -
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HHEERBREE 2 Z2Z3HRKEYER REEE— i?ﬁ
AL T AFrst &AL ¢

W G (EEMD)=K AR FE— & (am)/40

B R &Y IR IMZE Henschel U8 & # (Super Mixer
Piccolo SMP-2, Kawata MFG Co., Ltd. &) » 2818 £ 600
rpm BH 1 J#E > RIRALE 3,000 rpm #EHE 3 45 8E > EREH
BEIERY -

ZACEERY I EEREERMGE HH & LL &
THE SRR 2-REMAETNS £ LL FHT
LEMNEHELREBRKR HEFEZLR/NEHEHACH
HEYERBEAEABRETEREE

ll

=]
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=2
c B O | BD LL HH | LU
B WEE B/C | (nm) | (nm)

(EE%) | (EED) | (ERP) (HC/g) | (uC/9) | HH
C1 0.84 1.9 52 |27 |132| 686 | -14 49 | 29
C2 0.81 14 39 |28|132| 515 | -20 64 | 3.1
E1 0.81 1.3 26 (20132 343 | -22 15 | 15
E2 0.78 1.3 24 |18 |132| 317 | -22 15 | 15
E3 0.8 1.2 23 |19|132 | 304 | -23 16 | 1.4
c3 073 | 073 | 24 |33|132| 317 | 29 10 | 29

C4* | 065 | 071 | 24 |34 | 132 | 317 - - -
C5 1.6 1.2 33 (28132 | 436 | 22 | -65 | 34
E4 14 | 081 | 13 |16 |132| 172 | 27 | -19 | 14
ES5 14 | 074°| 13 [18|132| 172 | -28 18 | 16
C6 15 | 26 79 (30| 77 | 608 | -30 35 | 86
E6 1.3 22 | 45 |20 77 | 347 | -38 24 | 16
E7 1.3 2.1 39 {19 77 | 300 | -37 21 | 1.8
E8 1.4 1.7 39 |23 77 | 300 | -37 22 | 17
c7 1.2 1.2 39 (33| 77 | 300 | -55 20 | 2.8
(of: 15 31 | 107 | 35| 55 | 589 | -45 -8 56
E9 16 2.7 58 | 21| 55 | 319 | -53 29 | 1.8
E 10 1.4 2.5 57 23| 55 | 314 | -52 30 | 1.7

*C4 BEFEIA BN SR RN T Z R -

ER 2 7 AEHKAKEYWEH RKRESEE LL/HH
b REREU B CHBREREN AR -

881766 -18 -
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B 5 BRI i [E
lL—HEHRAKEYEBR  EEEFTHYERLEEE :

- FH—RXAKLMD)RK 30 £ 2000 nm -

- B*D < 430 HfF BREREE 25C Ko B KB
HAREBER SO%RAEWA(100 EEXN LMWK KERZ
EE% T DRIRZWEHRZFEH—RXHME (am) >

- -B/C <27 Hf CREREE 25C /K3 LKW E#
ZERB R 20%EWAH(100 EE2% FHRFHKERZE
B% H |

- REE(EZE%) > 0.30-

DU FEFNBEESE | HXHAEDAEBR - L5
BEHRAESR 50% -

SHEFRAEESE | X2 HPE—EHIHAEYE
MoK H - HEBREWAEH R -

AMBFEFGEEE | X2 HZBEAERER K » K
B YEREEE R 1LLOE 1.5

SUWHFEFEMNEESE 1| HZBEAMEWEHEK > Hd
BiAKMESR 55% -

6 —BUOHFENGZESE 1 & 5 HFFE—HZHBRAKME
WONEETE  FEEREBE TSR -

a. HHEWEDTHK

b. HEIE a2 7HRBUESHEKEYEH XK

c. TEJIR 1008 170CZHEE  $PBE b2WakX
NELEZEE > BFPRE  2HEESRIREOLDZRE

881766 -1-
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d. BHAKETER  ZWEKHRK -
THMHFEMNGEESE 6 HZG KMEW oy 8 EI7TE
Higr» P a PZEVAOTHRGEDERER&EW K
g 7K 3 HS B B T B -
BAMHFEMNBEES 6 K 7THIFE-HIZBEKEW A
EIEHE > Ef o P8 b 2R GE L HEZ R
7 -
SMHEFEMNBEESE 6 80 7THZHKEW ANHET
m o B PR cZZEZLLREAELZBRBEE T ERT
IO HFHEMNEES 6 5k 7 HZHAKEY O
Tk Hf o FER d 28 o KAL (k55 B R B K B R sk Y P
BeozWa ERET -
I HBEEMNGBES 10 HXHEAMEW ENEE T
E o H o ZEAKBIAREY R - BR_HEYE&REHY R
W e
R-FEARETREGEZHCBHEKY  HeF2D
—REOHFEMNEES 1 2 SHRE-HZHKEY AR
5 o

881766 -2 -



