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Introduction

The Grade Variety of Electro-conductive Materials

With more utilization of plastic as a material and development of electronic devices which symbolize the era
of information, various troubles caused by static electricity has become more serious problem. Therefore,
demand for materials, which can ease the influence of static electricity, has been increasing.

To meet the above demand, ISK has successfully developed four types of electro-conductive materials
based on our advanced titanium dioxide pigment manufacturing technology : transparent electro-
conductive materials (SN, FS series) and white electro-conductive titanium dioxides (ET, FT series). These
materials are designed to be used in various fields such as coatings, plastics, inks, etc.

Electroconductivity of ISK's conductive materials stems from electron conduction of antimony-doped tin
oxide (ATO). The product lineup is divided into 2 types : transparent electro-conductive materials simply
made of SnOz/Sb and white electro-conductive titanium dioxides coated with a thin electro-conductive
Sn02/Sb layer. The mechanism of ISK's products is electron conduction, which is not affected by humidity.
ISK's products exhibit outstanding thermal, physical and chemical stability. Furthermore, depending on your
applications, you can choose spherical or acicular grade from both types.
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ET-600W FT-3000

SN-100P ( > 20,000)

ET

Transparent Electro-conductive Materials

SN series / spherical type FS series / acicular type

Il SN-100P (Powder) B FS-10P (Powder)
B SN-100D (Water dispersion) B FS-10D (Water dispersion)

Sb-doped SnOz (ATO) Sb-doped SnO=z (ATO)

/

White Electro-conductive Titanium Dioxides

ET series / spherical type FT series / acicular type

v i
o

iy > ,

FT-1000 ( % 5.000) FT-2000 ( > 5.000)

. ET-500W Sb-doped SnQ:= (ATO) - FT-2000 .
. ET-600W / Ti02 (rutile) . FT-3000 be—doped Sn0z (ATO)
i TiOz (rutile)
e F
=y
‘:-"




T Electro- ' '
ransparent Electro-conductive Slﬂastgirégl{ss R SN-1 OOP/ SN—1 OOD

SN products are designed for usage in fields where both high transparency and electroconductivity are

required. SN products consist of SnOz/Sb and whose particle size is about 0.02um. SN products can also = \‘D_w ﬁ'”‘f_mitfff"ess 1:31om H @0y film thickness 1.3 m
be used for heat ray shielding due to their excellent absorbability of near infrared rays. Depending on your 5 SRt 12 N @Dispersion time 120min
applications, powder type SN-100P and its water dispersion SN-100D are available. Water dispersion type, G 10° | 10
SN-100D, has very high stability since ATO is highly hydrophilic. Upon your requirement, special products § £
whose secondary particle size is modified or with a selected neutralizer are also available. 'EE §
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@ Anti-electrostatic Coatings (Film,Plastics,Glass, etc.). Content (%) Gontent {%)
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content in air drying type acrylic resin. air drying type acrylic resin.
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M Table 1 Basic Properties of SN Series £ = oo
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SN-100P (Powder) SN-100D (Water dispersion) T x
Composition Sb-doped Sn(O: Sh-doped Sn0: S
Particle size(um) 0.01~0.03" 0.085~0.1202 -
Powder resistance(Qem)® 1~5 5~304
Specific gravity 6.6 664 oL L 1 1 1 | g | I TN SO N O
Specific surface area(mi/g)® B65~-80 70~100% 0 30_ 60 9{] 1_2ﬂ15§ 180 210 0 1 2 3. 4 K 67
pH 3535 5.0~7.0 Dispersion time (min) Drry film thickness (Lim)
Concentration|%) _ 30 SRRl Relationship between haze and dispersion time in Il Felationship between haze and film thickness in
air drying type acrylic resin. air drying type acrylic resin.
1)Primary particle size. 2}Secondary particle size. 3)9.8MPa compressed powder. 4)Data obtained from dried powder. 5) BET method.
= ( Sufficient dispersion is necessary to obtain high transparency. ) ( The thinner film, the higher transparency. )
10" SPWE:60% @Acrylic resin/melamine resin coating
-40 Frequency(%) Sum(35) il e ®FWCT0% .
95 — — — ————1100 @Dy film thickness : 5.5um
50— : : : o B SN-100P @Substrate : glass
5 el Yy 022 80 @Hzze - 0.95(with substrate)
601 20 | 80 = SN-100D e @Surface resistance : 4.8 100
= : = ; 0.22 % @Transmittance for visible light : 80.9% |
E -0 — 15 | s0 s 10° F i 2 B0 | ({without substraze)
2 80 W i & @Transmittance for sunfight - £3.4%
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pH Particle size( 1 m) Haze (%) Wave length (nm)
¢ potential of SN-100P vs. pH. EEEE  Particle size distribution of SN-100D. Relationship between haze and surface resistance in Relationship between wave length and transparency.

UV curable resin.

SN-100P shows much larger $potential (negative potential) . ) o e SN-100D provides swperior conductivity and transparency in Exceltent shisiding capability of SM-100P for the near infrared
around neutral region than other metal oxédes do. SHES000 Shioids vory niriehis paticie ol (RsaRaniti. water-soluble resin. ray's is obtained.



Transparent Electro-conductive Materials
FS Series / acicular type

FS-10P/FS-10D

FS products are fine acicular SnOz/Sb which I1SK only has commercialized in the world. Due to their
acicular shape, FS products can be used for coatings or plastics with less amount to obtain reqguired
electroconductivity than conventional spherical electro-conductive materials. FS products also show
excellent transparency because of their fine particle size. Furthermore, coating films with higher
transparency can be obtained by FS products due to their paler color than SN products. Depending on
applications, powder type FS-10P and water dispersion type FS-10D are available. The pH adjuster of
FS-10D can be selected upon your request.

B Table 2 Basic Properties of FS Series

FS-10P (Powder) FS-10D {Water dispersion) 1oz SN-100P
Composition Sb-doped SnQ: Sb-doped SnQ: R 10"
10¢ :
) o Length 0.2~2.0 i ' i
Particle size {um) o— P T — S . . FS-10P c 10 (Dry film thickness : 0.14um)
= : — g 10 2 § 0% g 30
spect ratio 20~30 g : 5 10°} 0454m) (1.352m)
Powder resistance (Qcm) ¥ ~100 ~~B00¥ z A z “”
: : - e (70%) 8 Lo
Specific gravity 6.6 6.6% g 107 2 10° -
Specific surface area (m ./ g) 25~35 40~60% £ £ 107 |
pH 8.0~10.0 o 10¢ 8 (60%) o
Concentration (%) 20 \ 10°
1) 2.8MPa compressed powder. 2} BET method. 3)Data obtained from dried powder, (7O} 10¢ , , ,
10¢ 5 10 0 2 4 6 8 10
. Haze Haze
MTable 3 Powder color- Slurry color (Analysis Example) et -
Water di rsion [=REl Helationship between haze and surface resistance in =REl FRelationship between haze and surface resistance in
Powder : b UV curable resin. hydroxyethyl cellulose resin. (FS-10D)
FS-10P SN-100P FS-10D | 'SN-100D
| Generally, it is advantageous o make a coating film with
L 76.5 40.4 47.6 | 21.6 { high FS content as i possible. )
a -5.1 5.4 5.0 ' 26
4] -12.3 -11.5 -15.6 -12.5
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Relationship between surface resistance and content

Relationship between surface resistance and content
in air drying type acrylic resin.

The change of haze in UV curable resin(2) by clear
in hydroxyethyl cellulose resin. =

coating. (FS-10P)

( FS products provide required electroconductivity by smaller content compared with SN produscts. ) (

With clear coating, it is possible to drastically improve haze
FS products do not exhibit drastic change of surface resistance under various contents.

without decreasing conductivity.



White Electro-conductive TitaniuEI}ISIgEiggiggherical o . ET-300W / FT-500W / FT-600W

ISK's ET products are based on spherical rutile types of titanium dioxide with particle sizes of 0.03~0.3um,
whose surface is coated with a thin electro-conductive SnQOz/Sb layer.
By applying ET formulated coatings or adding ET products to plastics, electroconductivity can be provided =

: 10*
@PWC:50% Paotassium

titanate
material

to various materials. Coatings and plastics with ET products can be easily pigmented to various colors due g 10"

to the whiteness of these ET products. 8

ET-500W and ET-600W are based on spherical titanium dioxide with a primary particle size of 0.2~0.3um, ‘% 10"

while those are different in whiteness and conductivity. ET-300W is based on ultrafine particle size titanium | s 10°

dioxide with a primary particle size of 0.03~0.06um and is suitable for use in coatings which require *§ 1
o

excellent surface smoothness. 10°

| Uses .-
0 10 20 30 40 50 60
@ Anti-electrostatic Coatings (Electro-conductive floor and wall materials, Primers, etc.). Doteesioniune [y
- : . TRl Relationship between surface resistance and Dispersion condition has to be optimized for
@ Anti-electrostatic Plastics and Rubber (Packages of IC, Rolls, Belts, etc.). dispersf;onlﬁlmns'rty o drying t;'pe acrylic resin. ( suﬁi?ent conductivity. g )
@ Anti-electrostatic Fibers (Textiles, Carpets, etc.).
@Others (Recording paper, Toner, etc.). M Table 5 Chemical stability against acid and alkali
Acid / alkali Sample Dissolution amount
' ) Sn** Sb**
M Table 4 Basic Properties of ET Series 5.0% HCI FT-1000 0.025% 0.004%
ET-500W ET-600W ET-300W 5.0% HCI ET-500W 0.030% 0.004%
Composition TiQz, Sb-doped Sn0= TiOz, Sb-doped SnO: TiOz, Sb-doped SnO= 0.5% H=50 FT-1000 0.000% 0.000%
TiC= crystal form Rutile Rutile Rutile 0.5% HeS0. ET-500W 0.000% 0.001%
Particle size{um) 0.2~0.3 0.2~0.3 0.03~0.06 5.0% H:50+ FT-1000 0.001% 0.001%
Powder resistance(Rcm)” 2~5 10~30 10~30 5.0% H-S0. ET-500W 0.002% 0.002%
Specific gravity 45 45 5.0 0.5% NaOH FT-1000 0.014% 0.036%
Specific surface area(m/g)2 6~8 6~8 25~35 0.5% NaOH ET-500W 0.001% 0.031%
Qil absorption(g/100g) 15~20 15~20 25~35
Poawider colot L valise 8488 8802 70~80 ( ET products show excellent stabdity under acidic and afkaline condition. )
1)9.8MPa compressed powder. 2)BET method.
@PWC:25% -
@Dry film thick 21um @Dry film thickness 6um
@Dry film thickness 21 um @Dry film thickness 21 um 8 10
10 A 10 ; .
~ /=m0 e 0909090909 /B 00000 | [ T ) (PWC:30%)
: MNumbers indicate PWC(3%) P TR -
i’ o] = — i Potassium titanate 0 1L
] 109 - ET-600W a 04— o 2 6 i material o
G 2 a : T . g (PWC:40%)
8 0l ol ET-600W ; E " E
B ET-500W g K = =
o o @ = i 2
& a ET-500W : ik i FT-1000 =
£ 0 2 100 * 40 c [ 2
(5] b F FEp OSSN S 8
£ £ iy Wy 2 _ 5 ;
@ 10¢ @ 105 spherical ET-500W (PWC:83%)
. ‘ pe—r———]
0 1 1 | l 1 10° 1
10° ol 1 . 1 [T S S R 0 05 15
Rt SO N Fluorescent lamp exposure time (Day) ET-500W./ (ET-1000+ET-500W)
Content {%b) Sheet color L value
Color change caused by fluorescent lamp exposure Relationship between mixed ratio of FT-1000/ET-500W
Relationship between surface resistance and Relationship between surface resistance and in air drying type acrylic resin. and surface resistance in polyvinyl-alcohol

content in air drying type acrylic resin. whiteness in air drying type acrylic resin. based coating.

( It is advantageous to use ET-800W in the fields where > ( ET products show excellent stability against light exposure. ) ( Using ET products with FT products brings cost mesit without )

higher whiteness is required. decreasing electroconductivity.



White Electro-conductive Tit.emiu.;T g;ggsi?:dwlar s FT-1000/FT-2000/FT-3000

FT products are acicular electro-conductive titanium dioxide. The base of FT series is a unique titanium

- . . . . . . i @Dy film thickness 37um @ Dry film thickness 21um
dioxide; specifically rutile type acicular titanium dioxide (FTL products : ISK is the only manufacturer in 10
the world who offers acicular titanium dioxide.). The surface of the acicular titanium dioxide is coated 10% -
with SnOz2/Sb thin layer. FT products are divided into three types; FT-1000, FT-2000 and FT-3000 @ pimare El: T
. . . . . . - . (] : ] d
depending on the size of the base titanium dioxide. Because of their characteristic acicular shape, FT @ 10 tF',tﬂtaSts'U”‘ o 10% |  itanate material
ianaie
products can achieve required electroconductivity with a lower dosage compared to spherical electro- é material § FT-3000
conductive materials like ET products. These materials also show outstanding effect as reinforcing g 10° \.\\\ &
? : . . . . ) ) " [ @ o 108
materials. Even under strong dispersion, FT products maintain their properties since the base acicular é § FT-2000
. . —_ ) - 10= =
titanium dioxide is strong enough to remain its shape. Due to extremely low soluble salts, FT products B P »
can be safely used for various applications. [ 10+ | ! 10 S R N R
Like ET products, FT products can be easily pigmented to various colors. e = & i O 10 20 30 40 50 60
Content (%) Dispersion time (min) with a paint shaker
m Retationship between surface resistance and Fig.22 Relationship between surface resistance and
content in epoxy/polyamide resin. dispersing strength in air drying type acrylic resin.
@ Anti-electrostatic Coatings(Electro-conductive floor and wall materials, Primers, etc.). ( Y3000 shows inlrsting bahaniof depending X0 resin. ) ( FT products are stable under various dispersion. )
@ Anti-electrostatic Plastics and Rubber(Packages of IC, Roll, Belts, etc.).
@ Anti-electrostatic Fibers(Textiles, Carpets, etc.). @®PWC:25% @Dry film thickness 21um - @Dry film thickness 37um
@Others(Recording paper, etc.). 8
R S
. ) . | Potassium titanate materia 0107
B Table 6 Basic Properties of FT Series. B - & Surfactant(2PHR)
) : k3
FT-1000 FT-2000 FT-3000 c 2 =
— > e 1 Potassium titanate
Composition TiOz, Sb-doped SnO= TiOz, Sb-doped SnCe TiOz, Sb-doped SnOez 2 45 - material (PWC=27.5%)
- : = n @ @ "
TiO= crystal form Rutile Rutile Rutile § .9 __f.]fm'ﬂﬂ' 2 L — o
Particle size(um)"” D:0.13 L:168 D021 L:286 D:027 L:5.15 2 ok = g 10° I zno/Al Pwo=s0)
Powder resistance(Qem)2’ 2~10 210 10~60 S ET-500W @ . - T
. : ' FT-3000 pwc=25%)
Specific gravity 4.4 4.4 4.4 . . 1 . . i :
Specific surface area(ri/g)®’ 12~18 10~16 28 L e 40 50 60 70 80 90
Qil absorptionjg/100g) 45~65 4565 50-~-70 Fluorescent lamp exposure time (Day) Relative humidity (3)
Powder color L value 85~91 85--91 90~-95 GhEk] Celor change caused by fluorescent lamp exposure Relationship between surface resistance of film and
1)Exampile of volume surface mean diameter measured with image analyzer. D: Diameter,L:Length 2)9.8MPa compressaed powder. 3)BET method., in air drying type acrylic resin. hirnicity i1 opcrypolysiide tesi it FO.
( Elotﬁ E‘I‘__a:u:l FT products have sufficient stability ) ( FT products are not affected by humidity. )
against light exposure.
@Dry film thickness 21 um @ Twin screw type exiruder
105 PR ET500W 00l F‘otassli_Lim titaﬂa:e material l 10% |
O 402k = ~ 0. 1ET500W ®  3%H:S0:
@ H %] 102} ‘_'_ s
s '—_D‘ Potassium titanate % = % g -
% d0s- -, material g 10k ~FT-1000 "'-__‘ a 0 ZnO/Al (PWC=50%)
2 a o = ‘m ‘ s
= 107 0 S 0P - 2
(%] @ . (i}
‘g "o E | =
= . = L FT-1000 =2 i0= L g 10° )
= @ material (PWC=27.5%)
10° 1 1 1 1 1 1 10* I 1 1 B S
5 10 15 20 25 30 35 40 0 50 100 150 FT-3000 (Pwc=25%)
Content ntent(PHC 107 : ;
) =L g 0 50 100 150
Relationship between surface resistance and Relationship between volume resistance and Immersion time {min}
content in air drying type acrylic resin. content in polyvinyl chioride resin.
Change of surface resistance of film in epoxy/
( Acicular type material can achieve required electroconductivity with lower content compared to spherical type material. ) - polyamide resin by immersing into acid solution. ( FT producis are stable against acid. )



FOR YOUR PROTECTION

The Information and recommendation in this publication are, to best of our knowledge, reliable.
Suggestions made concerning uses or applications are only the opinion of ISHIHARA SANGYO
KAISHA, LTD. of Japan and its subsidiaries listed below and users should make their own test to
determine the suitability of these products for their own particular purposes.However, because of
numerous factors affectirg results, ISHIHARA SANGYO KAISHA, LTD. of Japan and its subsidiaries
listed below MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING THOSE
OF MERCHANTABILITY AND FITNESS FOR PURPOSE, other than that the material conforms to its
applicable current specifications. Statements herein, therefore, should not be construed as
representations or warranties. The responsibility of ISHIHARA SANGYO KAISHA, LTD. of Japan and
its subsidiaries listed below for claims arising out of breach of warranty, negligence, strict liability, or
otherwise Is limited to the purchase price of the material. Statements concerning the use of the
products of formulations described herein are not to be construed as recommending the
infringement of any patent and no liability for infringement arising out of any such use is assumed.

iSK ISHIHARA SANGYO KAISHA, LTD.

3-15, Edobori, 1-chome, Nishi-ku, Osaka, 550-0002 Japan
TEL:+81(6)6444-5812 FAX:+81(6)6444-5817

ISHIHARA CORPORATION (U.S.A.)

601 California Street
Suit 810

CA 94108, US.A.
TEL:+1(415)421-8209
FAX: +1(415)397-5403

ISK TAIWAN CO,, LTD

Floor 11-1,

Empire Building No.87

Sung Chiang Road, Taipei, Taiwan
TEL: +886(2)2504-5387

FAX: +886(2)2509-4961

ISK KOREA CORPORATION

A704, Kolon Tripolis, 210
Geumgok-dong, Bundan-gu
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