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INTRODUCTION
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Understanding Needs

Through Global Sales Activities
Tosoh Silica provides products, services, and
information to customers for a wide range of
requests. In this respect, it is also our objective to
serve customers well while accelerating
manufacturing while improving new grades for
commercialization.

For this purpose, Tosoh Silica builds and
maintains close partnerships with customers to be
responsive to their evolving needs. Today,
precipitated silica is used in a wide range of
everything from home appliances to highly
advanced OA equipment.

We believe that only a few of the functions of silica
are utilized at the present time and that greater
potential exist in other fields.

Discovering new frontiers of precipitated silica
may result in a better society in the future.

We will continue to participate in the international
marketplace striving for better living conditions

throughout the world.

Representative Applications
Nipsil® E series, whose particle size can be
controlled on the micron level, is used as a matting
agent for paint and resins.

On the coated surface, each small particle reflects
light in a random direction.

Additionally, Nipsil® E type disperses easily in
media and can be stored for long periods of time
without having a hard cake form at the bottom.
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1) Sodium silicate cullet is dissolved and
then refined by filtering to obtain
transparent sodium silicate solution.

2) The solution reacts with sulfuric acid
and SiOz2-nH:0 is precipitated.

3) Through altering the reaction
conditions, the diameter of silica
particles, surface structure, and pore
distribution are controllable. Fig. 1

4) The precipitated silica (wet silica cake)
is separated with a filter press and then
dried, pulverized, and classified ac-
cording to particle size.

Fig. 2 Surface Structure of Nipsil®.



2. Nipsil®J L— F—ErRFRAIEE

GRADES AND TYPICAL PROPERTIES OF Nipsil®

Grade
E-74P E-743 E-150J E-1030 E-200 E-170 E-220
Properties
= (0

MERE (%) 40 35 35 35 35 35 35
Loss on Drying
pH 6.5 8.0 7.0 7.0 7.0 7.0 7.0
SHEHLE (a/mD) 0.19 0.18 0.26 0.26 0.18 0.20 0.15
Specific Gravity

- 180 150 200 200 250 250 240
% ;M= (m2/100g)
Oil Absorption

280 230 310 310 340 340 330

e, 3.1 1.6 4.7 4.7 35 3.6 2.1
T RFE ()
Average Particle Size

438 3.2 8.3 8.3 6.5 6.7 49

BET tbRE#E (m’/g)
BET Specific Surface Area e e e el L 20 e
EEE 100 100 99 99 98 98 99
Whiteness
FELEDHE aH A EoL
Surface Treatment organic organic organic

HRIBIETEHYZEE A, Not Standard Value.

DEGREE OF DISPERSION IN PAINT

E’)’\eifi (o‘f“[‘)ifj ﬁef) 35 28 30 30 25 25 22
Table.1 Chemical Composition of Nipsil.® Table.2 Content of Heavy Metals and Noxious Substances in Nipsil.
b= 4R Rk f51 EXRRUVEAEVEDEFE
E-1011 | E-1009 | G-300 Content(ppm) Testing Method
Si0, (%) | 985 99.2 96.8 Cd 2> ICP - AES
A,O; (%) | 0.86 0.22 0.10 Pb 2> ICP - AES
Fe,O; (%) | 0.02 0.01 0.02 Hg 2> ICP - AES
Ti0, (%) | 0.02 0.02 0.02 cr'® 2> uv - VIS
Ca0 (%) | 0.03 0.01 0.03 PBB 5> GC / MS
MgO (%) | 0.01 0.00 0.01 PBDE 5> GC / MS
Na,0 (%) | 0.44 0.24 2.04 Halogen(F, CI, Br, I) 50 > lon Chromatography
S0, (%) | 0.01 0.01 0.12 PAH 02> GC / MS

3 Ignition Base
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E-200A | E-1009 | E-220A | E-1011 | N-300A | K-500 | L-250 | G-300
Testing Method
35 35 35 35 40 45 5.5 5.0 105°C x 2hr
6.5 6.5 6.5 6.5 6.0 6.5 8.5 105 4%Susp.
0.16 0.16 0.12 0.12 0.12 0.11 0.11 0.15 JIS 5=k
JIS 6220 6.8
230 230 230 230 240 300 180 240 JIS BERRRIRA
JIS K5101 (Ppt Method)
350 350 350 350 350 430 340 320 JIS BERBERA
JIS K5101 (Gel Method)
SRRy
3.0 3.0 1.7 1.7 2.1 2.1 20 2.2 Coulter Counter Method
(AP:30 tm)
5.6 5.6 42 42 5.8 6.0 5.5 6.0 L=Y—ik
Laser Method
130 130 150 150 170 225 190 150 5 e
N, Adsorption Method
08 08 99 99 08 97 08 99 Kett -1
B Brk
organic organic
25 25 20 20 28 24 BB T2 —0R
Dispersing Mixer
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Fig.4 Particle Size Distribution of Nipsil (Laser Method)
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3. Nipsi®OBZ L5

APPLICATION FIELDS OF Nipsil®

Grade

E-74P

E-743

E-150J

E-1030

E-170

VI H

=74
PAINTS,LEATHERS AND INKS

SHLF (BB T EH)
Matting Agent for Baked Type Paints

SEHLFI (KRITAZERH)
Matting Agent for Wood Coatings

SEHLFI (4 - SV BEFRZEH)
Matting Agent for Architectural
Coatings

SEHLE (TSRAFvIRER)
Matting Agent for Plastics Coatings

SHLF (LY —0IEH])
Matting Agent for Leather Coatings

SEELEI(USETAXA)
Matting Agent for Gravure Ink

SEHLF KRZEHA)
Matting Agent for Water Borne Paints

SEIHLAI(UV ZHA)
Matting Agent for UV Curable Coatings

WA
PAPERS

APy ERER 15—
Filler of INK-JET Printing Paper

REAFERIRA 15—
Filler of Thermal Paper

£ 2 R7+— LR IEE R - ¥ET-7 FRIEH
Adhesives Agent

Z Dt
OTHERS

HIAKIRAZ45—
Filler of Antifoaming Agent

BEER R

Carrier for Drugs and Perfume

)3V TN—HREH]
Polishing Agent for Silicon Wafer

)a—2ad LFRIEH
Filler of Silicone Rubber

4550 L FEEH
Filler of Special Rubber

OPP JAILLTFIOyF T Hl
Anti—Blocking Agent for OPP Films
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4. J—T4VJHIA Nipsil®O%8

ADVANTAGE OF Nipsil® IN PAINTS LEATHERS AND INKS

E-150J

E-1030(organic treatment)

BEHRAZHREVISE7Z7AOTOHAVEELEY, £
EEEZERAbLEREEORY Y TIHIEEICFRTEE
T AUV TS RIIZERAICKRELEMOADLE
ThHHIENSHELBIELTERFREDREN YA
MNHERINFET,

o, BEEQOEVNEEE &AM TR OBELE
ELTHELTLET,

FEHELIz E-1030 (XAFIRDE S CTHHBREEE
M ESEBIENTEEY,

It can be used to prevent a slip when the coat sides are piled up,
as the matting agent for gravure ink, and as the matting agent for
architectural coatings. Because the slip prevention needs
considerable unevenness on the coat surface, silica with a large
particle diameter is recommended as a matting agent. In addition,
it is also suitable as the matting agent for film—thickness baked—
type paints.

E-1030, which has had surface organic treatment, can raise

storage stability when blending solvent—based paint.

E-200

E-170(organic treatment)

THE SR FEDNSURANRL, 75V —R1ELT:=
SRERGEMTEHOMELBELTERATEES,
BLENKEVOTHEEESRNIUATT,
BENERZHOELAIZEELTLET,
FERELz E-170 [LBFFRDES TIHBEREMSEE
mLESEBRIENTEET,

It can be used as the matting agent for flat—based baked-type
paints because the balance between oil absorption and particle
diameter is good.

The specific gravity is large, so this silica has good workability.

It is also suitable as the matting agent for architectural coatings.
E-170, which has had surface organic treatment, can raise storage
stability when blending solvent—based paint.

E-200A

E-1009(organic treatment)

LEHGAGEMTER, PCM BAEHOMELEIELT
HERATEET . CORERDOELEEREIX 10~30m TH
BIENLZYTL— DB TIEEELERELEIEHS
DINSUANERLY E-200A ARSI ET,

M. VSETAUXTDEL. a—T42 T 24T D
FoFIayF oS ElELTHERShTOET,
FERELT E-1009 (XAFIRDE S CHHBRENEE
B ESEBIENTEET,

It can be used as the matting agent for baked-type paints and
PCM paints. The dried film thickness is 10-30 tm in the above
case, so E-200A — which has a good balance between matting
and coat roughness — is recommended.

It is also used as a coating—type anti—blocking agent for gravure
ink.

E-1009, which has had surface organic treatment, can raise
storage stability when blending solvent—based paint.

E-220A

E-1011(organic treatment)

TSRFYIERAZHOMELFIELTENTEY.
T, RIRAZH. EERARARMSTER. LY —
FELEFIOSELFILLTEERTEET,

MR FVHEBRENIBNIEDD, BEP DS
HELNLDTTA . E-1011 [RREHFIZ =5 Bt
DEBWATT,

T, FSETAVXDEEL. a—TAT2A4TD
FoFIavFxo0HIELTHERSNhTOET,
FERELZ E-1011 [EBFIROES TIHBREEHZE
A ESEBZENTEET,

It excels as a matting agent for plastic coatings. In addition, it
can be used as the matting agent for wood coatings, baked—-type
paints and leather coatings.

However, it is difficult to spread whilst coating because the
particulate silica has strong cohesion.

E-1011 suppresses the cohesion and has good dispersibility.

It is also used as a coating—type anti—blocking agent for gravure
ink.

E-1011, which has had surface organic treatment, can raise
storage stability when blending solvent—based paint.

K-500

LY —IBE| JSETAVXDEELBEIELTERT
=2FYHE. EREESASKLY—RIES], ¥SE
FAXFCERBREEAOHT AT LSICREED
vhka—)LEnf=2UATY,
FHAICHEATRETTNBREENRNIEND, 54
DET B, BDBETEHEANLEFLLEDTY,

It can be used as the matting agent for leather coatings and for
gravure ink.

This silica has been controlled to have high oil absorption and
high specific surface area, so it can mat without losing
transparency.

Although it can be used for paints, it should be strongly—
distributed or filtered because it has strong cohesion.

i8i



5. BB Nipsil DR

ADVANTAGE OF Nipsil® IN THERMAL PAPER

E-743

BREMOREBEICRASIN, Y—TIAYEADHF
ARG EBHLICERTEEY,

VYARED Si-OH EBEWHED /NS RAZER =
D)HTHY . BRELE-RBRBTOENENE TR
FlERREMELET,

It is blended with the coloring layer of a thermal paper, and can
be used to prevent the adhesion of printing dregs to a thermal
head.

This silica having a balanced the amount of Si—OH groups on the
surface, inhibiting oil adsorption preventing dirt in the melted
coloring layer increasing the beauty of the print.

6. sH:aIF Nipsil DEE

ADVANTAGE OF Nipsil®IN ANTIFOAMING AGENT

N-300A L-250 G-300

fiER. V)a—CR0OHEEEIOXKBIELTEST S
CET A -BARER LSEAIENTEET,
N-300A &S 1h

L-250 S7ILAUESYA

G-300 TFILAUESUA

BT ILAY) ~TILAVES I DIEBKIEFIE D REHEH
BOWIENSRBICHKEIHEBDIIENTE, &
NiERMREERIELET.

Blending N—300A (neutral), L—250 (weak alkaline) or G-300
(alkaline) as a nucleating agent of an antifoaming agent—for
example a mineral oil system or a silicone system—improves
bubble minimization and bursting.

L-250 and G300 can obtain hydrophobic silica easily. They have
good reactivity with the hydrophobizing agent, and demonstrate
outstanding antifoaming performance.

7. B 2R 74—LER:

: |(BXE )FB Nipsil D45k

ADVANTAGE OF Nipsil® IN FORM PRESSURE SERSITIVE ADHESIVE

E-150J E-200 E-200A

RATLSTYIRAOERBEEESICERELT, 74
—LIREERIELTCa—T /0T THIET, EETEE
FMEEZERTINETAIEICKYEFTREICESED
—Gg_o
VYHEBRATHIETMERICERTHIEENZS
PEAVEER

It blends with natural rubber or plastic glue, and coats as a form
of paper adhesive. Blending this silica prevents sticking; the
adhesion state is achieved by pressurization.

8. %1 LR Nipsil D

ADVANTAGE OF Nipsil® IN SPECIAL RUBBER

E-150J E-74P
JvRIL, TYINLITLEDOREGIT LOMRTTER L They can be used as a reinforcing filler of special rubbers, such
LTERATEEY, as fluorocarbon rubber and acrylic rubber. They excel in

MIUEREICEBL. SHE. EEREERHEL
T.HESEAR. 8o HESISELTVET,

processability (low viscosity) and is characterized by high
elasticity and low compression set. It is suitable for high
compounds and high dispersion compounds.




O. Ll UMb Nipsil®otEE

ADVANTAGE OF Nipsil®

9-1 D ABIFRIREYME Particle Shape relation of properties.

Model Figure

—RHF[F#E Primary Particles 150nm (Large)

LERMEFE Specific Surface Area Low

%;HE Oil Adsorption Low

Fig. 7 Particle Shape of E-200A.

Model Figure

—RHIFE Primary Particles 20nm(Medium)
HtEREFE Specific Surface Area Medium ~ High
I%;ME Oil Adsorption Medium~ High

FFENRLIUACZRAFIDIGE . WHEMN K
E—RAFEDOREARENE. VUHRFODE
SHBLGYFET . WHENELGLVUNhER—EE
ThHELEGE. WHENKEVNIVADALHF
DEHENZNEITHYET,

9-2 LAhDWEHE Adsorption Isotherm of Silica.
DYHARED Si-OH H([FTLELOT NI EMD
SEEOFHEKICBINIEKSMENTHBYET,
FOT B RFERARIIE ADNEBREREFRHLT
WiBEHSCHELHYET,

Because the Si—OH group on the surface of silica
absorbs moisture easily, the moisture value
becomes high in humid conditions. Therefore, any
remaining product after use must be sealed in a
packing bag.

In the case of silica with the same particle diameter
(secondary particles), the larger oil absorption and
the gap between primary particles causes the
weight of a silica particle to become lighter. When
the weight is the same, the number of particles is
greater if the oil absorption of silica is larger.

12.0
10.0 /07
8.0 /

O/

Moisture Adsorption (%)

0.0 . .
40 60 80 100
Relative Humidity (%6)
Fig. 8 Adsorption Isotherm of E-200A.




10. Nipsil DR£

MATERIAL SAFETY

10-1 R£H%

—wTU— LI REEERAVVEER. EREY

IJjJ-G—‘;-o

OERE. EMETHY. TOMERVEEDDE
IETHYEL A,

O RIAL I EHERBESDABRBIERERES
AEZEICEATEIRSTAITVAMIBEFIN TGS
L—R3HYET,

10-2 MEHHE

L J=REXTE5

L EZR=1

O EIK ER
OELLE #9195

O EHTE 1.45~1.47

10-3 {bZPpbo%stE
OTEM(BL., vk /KEEE . sRIEHITRMR)

10-4 v —IILOBRAERE—ER
LIST OF OFFICAL SPECIFICATION OF Nipsil

10-1 MATERIAL SAFETY DATA

Nipsil is an amorphous silica without any crystal
structure.

Nipsil is a high purity silica and non—hazardous material
to silicon syndrome and toxic.

10-2 PHYSICAL SHARACTERISTIC
@ White impalpable powder

@ Porosity

@ Tasteless and no smell

@ True specific gravity:1.95
@®Index of refraction: 1.45~1.47

10-3 CHEMISAL CHARACTERISTIC
@ Inactivity (but is dissolves in hydrofluoric acid and
strong base)

BAERA
ERGRINYRE

ERARS fh R AR

EEEBERS
REEREES
RENRBHNERYE

(57T &M 2% 118)

CAS No.

TSCA No. (USA)
EINECS No.(EUROPE)
ELC No. (KOREA)
IECSC No.(CHINA)

ECN No. (TAIWAN)

RUA L4 ERERESR

HEEREE A B
(ROTATYAR)

FDA

<EEBEKTAE

<CBKZBEiL TrA4%>

KT B>

1-548< b r 1 %>

312()A)

112926-00-8 (Synthetic amorphous silicon dioxide)
7631-86-9(Silica)

231-545-4(Silicon dioxide)

KE-32733 (Synthetic amorphous silicon dioxide)
O &

(Synthetic amorphous silicon dioxide)

O &

(Synthetic amorphous silicon dioxide)

4 :PE, PP, PET, PA %3 1E#( la-4-N-S

Z5xES:[BINJ-1724, [BINL-1847 &

AN 3 §178.3297. §172.480 &
& & Silica

MEMYZWNIZDWTIEE S L—FD MSDS ST LY,
Please Refer to MSDS of Each Grade about the Handling.



7= IVOBRKEIUD
HYDRO PHOBIC SILICA
Nipsil® SS series

1. BEKE YD Nipsil SSIOFHE

QUALITY
EBCEVUHREERENER CREULEL.
XD AIZIFHEEEF ESEEDTT,
BKME AT a—0F ML EILERICRIE
SEBHIELH>TBKMEEELBEZELDIIEAL
B KE. BBEFICEBAET,
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&

SS floats in water. Uncoated silica
L sinks in water.

Fig. 9 SS Floats in Water.
HKIERE
BOKMES ) ADA—T 1V TREIEKIZH T S
ERANKELGYET,
COMRICEOTHRIEPADKDZEZNZ

MEREER ESEDHENTEET,

Through treating the surface of precipitated silica
with various organic compounds, it is possible to
create hydro-phobic silica.

Compared to conventional silica, this silica repels
water and is more compatible with various organic
media.

As a result, resistance to water and humidity is
drastically improved.

?Hs CHa GHs

O/Siqo_\s\i,—o\?ii_ o
CHs-ﬁi{CHs CHs |i| CH: CHs i
H

Y Herl

SUPER WATER REPELLENT

Hydrophobic silica combination coating have high
water contact angle.

According to this effect, Water repellent performance
of the coatings is high, and resistance to chemicals

|

Fig. 11 Contact Angle.

improved.

Waterdrop

SS contact angle 160°

Uncoated silica contact angle135°




2. 1—T1VJEIA Nipsil SS D%

ADVANTAGE OF INipsil SS] IN PAINTS LEATHERS AND INKS

SS-50series
BUKMED)HEER-TSETA T HEELFIELTE When hydrophobic silica is blended as the matting agent for
ELIE-EE. ROFALHBYET, paints and gravure ink, there is the following advantage.

OFKED DI LEEHELZRRE DMK, it 7
WA KEFEDTHERMEER LT HENTEFT,
Q@Y F/—IVEIZ L DB DRTE M, ERIEIL
MEZEADENHYEEA

QLI /—ILENEH P DRIFEN DS ERTE - RIG
ZHCCL. 38, BORREIENELHESDIHE . BK
EIVHZEENZDHILETRRTEDIEAHYFET .

(DWater-repellent performance of the coatings is high,
and resistance to chemicals improved.

@hydrophobic silica can prevent the adsorption of the
paint curing agent with the silanol group.

(@When gloss and a color change by the adsorption with
the paint ingredient, It may be improved that use SS
series silica.

3. ;H;a%IF Nipsil SS D%

ADVANTAGE OF [Nipsil SSJ IN ANTIFOAMING AGENT

SS-20 SS-210A

fiER. )3 —CROEEAFEOXBIELTEEST S
ZET A -aARER LS AIENTEET,
FILVAVEDREIHIZAEEFLf- SS-10 [THFE
MINEWNS ZBRVBKIEIREIZH DI EMD, BNTH
AMRERELET . TOM. PR, Y- A
JLBEINIERAEEARRIZL->THEL S TONET,

Blending as a nucleating agent of an antifoaming agent — for
example a mineral oil system or a silicone system — improves
bubble minimization and bursting.

SS-10 (basic silica is alkaline) have excellent antifoaming effect,
since it is small particle size and high hydrophobic interface.

4. YY3-v3'L %53 L Nipsil SS D4

ADVANTAGE OF INipsil SS] IN SILICONE RUBBER,SPECIAL RUBBER

SS-30P SS-70 SS-95
RTV )a—>3d L %O LD BRFTEERIELTHER It can be used as a reinforcing filler of RTV silicone rubber and
TEEY, special rubbers.

ERETEMKAEZEA BN TKE, HEREZR
ESELHIENTE KER/N YTV BBERTLSE
THRERELFTT.

It is characterized by low viscosity and low compression set and
improves water repellency performance and resistance to
chemicals.

5. iEhdkE A Nipsil SS D4

ADVANTAGE OF @Nipsil SS| IN RHEOLOGY MODIFIER

SS-30P

IREEOHHMEITERRE)THILICEYERELT
RBENEDONTEES, SS ZLERMLTHAZER
KIESHIEITKY ., REBEERIBICHETHENT
EFET BRELOTWEE/ DT —IZHLTERLH
VEIS

The wettability powder is lost mobility by absorbing moisture.
By carrying out light doping of SS, mobility is considerably
improvable. It is effective also to the resin powder which form
agglomerate easily.




6. Nipsil SS JL—F—E+HRFRAIEE

GRADES AND TYPICAL PROPERTIES OF [Nipsil SS|

Grade
SS-50 SS-50F SS-50A SS-50C SS-50B
Properties
HiF = (9
MERE (%) 20 20 20 20 20
Loss on Drying
pH 8.0 8.0 8.0 8.0 8.0
.y 1.9 1.3 3.0 2.8 2.0
FEIHFE ()
Average Particle Size
45 2.2 6.0 55 40
BET tbRE#E (m’/g)
BET Specific Surface Area e e = & &
DBA 3% £ (m-mol/kg)
DBA Value 15 15 10 10 10
M fB (%)
M Value 55 55 60 60 60
HBETEHYVETA, XMIE: A2/ —ILIKBRITSENIRDDEDAZ/—ILD vol %l
APPLICATION FIELDS OFT Nipsil SS|
Grade
SS-50 SS-50F SS-50A SS-50C SS-50B
SELF (B TERD ‘
E ; Matting Agent for Baked Type Paints
~ E 0| BHLEI(TSRFyIRAER)
,\\_ é é Matting Agent for Plastics Coatings . .
Ik o 2| BELEI(USETAXA)
I|_I E <Z( Matting Agent for Gravure Ink . . ‘
S| smELHI(UY BHA) P o
Matting Agent for UV Curable Coatings
SHIaKIAZ1425—
%) Filler of Antifoaming Agent
25 [SUa— T LRBI LREA
N E Filler of Silicone Rubber ,Special Rubber
C | REHERI«T—
Anti—caking agents,flow agents
Table.3 Chemical Composition of Nipsil ss.*
{248 R I S _
SS-10 [SS-30P| §S-50 [ & ' /
Sio, (]| 924 | 932 | 920 c 80 [ O~E-200A o —
ALO; % | 010 0.40 092 ..é_ 6.0 O0—ss-30P /on oated Silica
Fe,05 (| 004 | 004 | 055 | 8 55710 /o/
To, | 006 | 006 | 006 | G 40 - -
CaO (%[ 001 | 001 | 00 2 20 = _ A
MgO (%) | 001 | 001 | 001 2 . | N | .
Na,O (%) | 1.73 0.30 0.31 0.0
S0~ (| 011 | 008 | 006 40 50 60 70 80 %0

3¢ Ignition Base

Relative Humidity (%)
Fig.12 Adsorption Isotherm of Nipsil SS.

100



HER A&
SS-178B SS-70 SS-30P SS-95 SS-20 SS-210A
Testing Method
20 20 3.0 3.0 20 1.5 105°C X 2hr
8.0 8.0 1.5 7.0 1.5 10.0 4%Susp.
I-Ma—h o8-k
3.4 5.3 9.0 2.6 20 2.4 Coulter Counter Method
(AP:30 tm)
o5 _ _ _ _ _ L——ik
’ Laser Method
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M Value : It is the methanol concentration(vol.%) when silica start wetting in methanol solution.
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Fig.13 Particle Size Distribution of Nipsil SS (Laser Method)
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