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WM R OB E (% 3C) : The effect of nano—particles on the conductivities of
PAS/PVA/nano-particles was studied. The following conclusion was gotten in this study.
(1) Addition of inorganic nano-particles (Ti0,, Al,0, and ITO) into PAS/PVA composites
influenced their conductivities. TiO, particle was the most effective for the increase
of the conductivity of PAS/PVA composites among the examined nano-particles

(2) The increase of conductivity of the PAS/PVA/nano-particles composites is possibly
related to PAS adsorbability of the filled nano—particles. The model experiment with the
use of electrophoresis instrument suggested that moderate (weak) PAS adsorbability of
Ti0, is effective for the formation of PAS molecule extended layers and PAS networks,
resulting in the increase of the conductivity of the PAS/Ti0, composites. ITO has a strong
adsorbability to PAS molecules, but ITO exhibits a gradual increase of conductivity. The
slight increase of the conductivity of PAS/PVA/ITO is attributable to the excellent
conductivity of ITO particles
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Tab.1 Characteristics of nano-particles
Material Tio, Al,O, ITO

Crystal form Anatase y- type

Conductivity (S/cm) 1013-10-14 1015 10°

Density (g/cm?) 3.90 3.90 71
Refractive index 2.5 1.8 2.0
Dlamete_r of primary 7 13 30
particle (nm)
Average diameter of
particle in coating 189 147 150
solution (nm)
Specific surface (m#g) - 100

Hydrochloric

Additive acid
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Fig.1 Surface resistivity versus weight ratio of
particle to the composites (PAS/PVA=15/85

(g/d])
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Fig.2 Zeta-Potential versus PAS weight ratio to
particlesin the water colloidal solution

(3) F ki OEENER EHEEIZ OV T
PAS/IPVA/F / Bi-f-#EA RO R EETIHEIL,
FRIEIEREIORL T O, BICK VR L
N SN E o Te, ZHiE PASIPVA/ T kL
DOFREIEFRN, PAS &R & 5\ Tk
— R AR AB < AT & 2> FE AR E R
L EHETE SN D, ki -~D PAS OW 5%
5728, PASIRI /K5 R D ¥ — % EAL

ORI 7K 53 ﬁ%«@ﬁ&*%ﬂ@ﬁ?;#
HFIZhEV, B— 2 BALLIEEN S AfEICE
L7, :@‘IZ HENOEIL., PR+~
<D%S®&%@%%T%60§K\MSﬁT
BITE D TIOMhi + ¥ — Z Bt D2 k&
1L ALO TR 1 & it L C/hNE o Tz, 2D
Z &3 TiO-PAS D HAEH AY Al,O-PAS
MoZNEHELTHWEEZLND,
PASIPVA/F J R FIZ8BW T, kL iz L &
BRI ENE LD RAZ UL FICBE LT,
PAS & OFHEAE 23 LB R 59\ TiO, fickz
Fix. HTHHINEW PASKERBEZTER L.
PAS/PVA/TIO, IZ8 T, PAS 4> 188 oo 4fik
DEZDRTL, PASOEFER Y hT—7 R
HETHEBZOLND, (Fig3HH) fthh,
ALO; BRI 713 PAS & OWRE NI | ki3
[ICETHLNE N PASEZIERKT 5725
JEPHD PAS 73 -84 & Bk, #& AN 2 Uﬂt
EEM G A BT, ALO k1% TiO, &
M%;@éﬁﬁmtmﬁﬁméwk%ig
N5, (Fig34) ITO X PASW A& 2N IR I
WO THEBYER E~DOFHIT4 <&mk%
EINDMN, ITOZEEEND D=0, IR
B HICHEEMENE TR ELZEEZD
N5, ZDK DI PASHOkI [ DM 5P
PASIPVA/T / i -G R OE M B L
TWD LRI NS,

Formation of conductive networks

Unfavorable “ Favorable “ Unfavorable
= \ A~

NvE Ojf OKe:
A0

Strong

Adsorbability

Fig.3 Probable mechanism of the effect of
particles on the conductivity of
PAS/PVA/particles composites
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