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1. INTRODUCTION

Under the words of "top quality", TSC has been
supplying the reliable various products which meets
customer's satisfaction since its establishment in
1959.

NIPGEL is a synthetic silica produced by wet
method and called as Gel-type silica. NIPGEL has
high structure which composed of nanometer sized
primary particles and micrometer sized agglomerate
particles. Due to its high specific surface area (200
~ 1,000 m¥g), precisely controlled pore diameter
and its pore volume, NIPGEL can be applied to a
lot of applications. In addition, TSC can also treat
the silanol groups on the surface with organic and
inorganic compounds, and those types are being
produced commercially.

Being manufactured under the severe quality control
process, NIPGEL is highly estimated in the many
industrial fields.

TSC is seeking new requirement and demand in
each field eagerly, and will proceed the technical

development further.

Fig.1-1 Surface Structure of NIPGEL.
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2. MANUFACTURING PROCESS OF NIPGEL

NIPGEL is a Ultra-fine particle, hydrated and
amorphous silicon dioxide (synthetic silica) reacted
with sodium silicate and sulfuric acid in the low pH
field. NIPGEL is one of the most characteristic silica,
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controlled its size of primary particle, inter-particle

bonding its structure.
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Fig.2-1 Polymerization Behavior of Silica and NIPGEL Grades, NIPSIL Grades.
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GRADES AND TYPICAL PROPERTIES OF NIPGEL

Grade AY-220
AY-200 D AY-420|AY-451|AY-460|AY-603|AY-8A2|AZ-200[|AZ-201|AZ-204|AZ-260|AZ-360|AZ-400
Properties
mEiEE (%)
Loss on Drying 3030 | 30| 30| 30| 3.0 3.0 [ 3080 | 3030830530
Qﬁﬁl,ﬁii (%) 3.0 40 | 4.0 |10.0(12.0| 3.0 | 3.0 [ [0 =300 =308 SE2:08 =120 310
Ignition Loss
pH 70| 25 | 25 | 7.0 | 7.0 | 7.0 | 8.0 [&7 0800 7O S0 ST QR IRT0
| REWLE (g/me) 0.18|0.20 | 0.22|0.21 | 0.23|0.28|0.28|0.15 | 0.14|0.12 | 0.16 | 0.20 | 0.17
Specific Gravity
ik (me/100g) 280 | 250 | 250 | 260 | 235 | 290 | 250 | 330 | 340 | 355 | 280 | 260 | 315
Qil Absorption
1.8 | 2.1 3.0 = 3.0 E— = |FORR| E ra E S RSO B ) e S RG)
FERE (um) 23 |25|35|40|35|65|80 242117243535
Average Particle Size
36 | 42 | 5.7 | 7.1 6.2 |10.8|13.4 [ 42 | 4:00 | 29 [ 4.2 | 7.1 7.1
BET LLRE# (m?/g) 300 | 340 | 340 | 220 | 230 | 300 | 350 | 300 | 300 | 300 | 220 | 210 | 300
BET Specific Surface Area
3
MRILEM (me/g) 16|14 | 1.4 | 1.4 1.4 | 1.6 | 1.4 [[208E208E2an BiligH SEeH20
Pore Volume
EMEFLER (A)
Average Pore Diameter 190 | 180 | 180 | 190 | 190 | 190 | 180 | 220 | 220 | 220 | 220 | 220 | 220
BEE
Whitahess 96 96 96 96 96 96 96 96 96 96 96 96 96
FENE DT E _ | E | E B B8 _ R | _ | B |
Surface Treatment inorganic|inorganic|organic|organic Low Vis. organic|organic
Table 3-1 Chemical Composition of NIPGEL. * Table 3-2 Content of Heavy Metals and Noxious Substances in NIPGEL.
b2 HE R H BEEERUVEEYMEOEERE
AZ-200 BY-200 CX-200 C(;l;t:;t Testing Method
SiO2 (%) 99.81 99.79 99.89 Ccd 0.1 > ICP Atomic Emission Method
AlLO, (%) | 0.013 0.009 0.005 Pb 1> ICP Atomic Emission Method
Fe_)o3 (%) 0.013 0.005 0.010 As 1> Deposit Investigation Method
TiO (%) 0.032 0.031 0.029 Cr L2 Deposit Investigation Method
Ca0 (%) 0.055 0.039 0.041 Cyanide fo= Deposit Investigation Method
Alkyl .
MgO (%) 0.012 0.008 0.008 Horcis trace Gas Chromatographic Method
Nazo (%) 0.055 0.055 0.008 PCB none Gas Chromatographic Method
SOJE' (%) 0.001 0.001 0.001 Plg;l:z}-ic none Gas Chromatographic Method
%% lgnition Base
— 3 pra—

BT IR
AZ-410|AZ-460| AZ-6A0 |BY-200|BY-400(BY-601|BY-6A1| BY-001 |BZ-400|CX-200|CX-400 Testing Method
3.0 [0 3.0 3.0 A0 4.00 408 [F4.0 4.0 4.0 5.0 5.0 105C X 2hr.
900T X 30min.
S0 220 3.0 40 | 40 | 40 | 4.0 4.0 4.0 5.0 5.0 (105C X 2hr. Dry Base)
5.0 7.0 8.0 7.0 7.0 7.0 8.0 7.0 7.0 | 6.0 | 6.0 5% Susp.
JIS > o F—iK
0.19 | 0.21 0.18 | 0.21|0.26 [ 0.28|0.28| 0.35 |0.20|0.35|0.45 IS 6220 6.8
JIS EARIERER A
300 | 260 315 220 | 210 | 200 | 200 200 315 | 115 | 100 IS K5101
S5A 5.0 o o 14 _ ¥ ey ra
3.4 (AP70m) lafi || E30) (AP:200um) 310 1.7 AP:30um ;h:lfj ;L:}?—:Tf
I Coulter Counter
4.0 | 4.0 4.0 22 3.5 5.0 5.0 — 3i5 22 4.0 AP:50um Method
L —% — @i
Tiear || Tt 9.3 2.6 BT 7.8 7.8 14.3 6.0 | 22 | 44 Iaser Diffiactios Method
BERREE :
270 | 210 300 450 | 450 | 450 | 450 450 450 | 750 | 750 N, Adsorption Method
ERXREE
1.8 1.8 2.0 1.3 1.3 1.3 1.3 i®3 1Egdl 0.5 | 05 N, Adsorption Method
EREWEE
220 | 220 220 100 | 100 | 100 | 100 100 200 | 40 40 N, Adsorption Method
96 96 96 96 96 96 96 94 96 96 96 Kett C-1
EM | B R | o __ | ks e Bl | =
inorganiclorganic| Low Vis. Low Vis.
2.4 T T T T
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FEATURES OF NIPGEL
4-1 NIPGEL Qi FRIk 4-2 NIPGEL OHIFL A &K DI EE R
PARTICLE SHAPE OF NIPGEL PORE SIZE DISTRIBUTION AND ADSORPTION ISOTHERM OF NIPGEL

NIPGEL (%, Ao T8 (SEM, TEM) FHOL As you can see from the SEM and TEM photo,
NS — VR TR L T ik, =Wk T2 TERL T NIPGEL is making secondary particles and tertiary
WET, particles with primary particles aggregation. And the

NIPGEL i, #O—Whi O KRESDEREMIEEZ L LD
Z&iTkh, EORFROZER (M) Zahe—A 1k
7,

Fg.4-2. Fig.4-3 76 NIPGEL @7 L —F 0N LS
ML AAOENETNICERE T 2K FiRBERDE &

pore-size between each particles can be controlled by
changing the size of primary particles and structure
of aggregation.

Fig.4-2 and Fig.4-3 shows the pore size distribution

and the moisture adsorption isotherms of each type.
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Fig.4-2 Pore Size Distribution of NIPGEL. Fig.4-3 Adsorption Isotherm of NIPGEL.

4-3 NIPGEL D147
PARTICLE SIZE DISTRIBUTION OF NIPGEL

50
100 (a) (AP 50 um) 50 100 (AP; 50 pm)
g . 2 -
= 80 e 1 = 80| 40 £
- 2 =] =] o
g 2 E 3
E & & 3
(=) A A - o]
£ 40 e 208 g gof P {20 B
Fig .4-1 SEM and TEM Photographs of NIPGEL. ;i 7 g é . %
Q
(a),(b),(¢)is photographs of NIPGEL AZ-200 and ( d ),( e ),(f) is photographs of NIPGEL CX-200. £ 20| {10 | 10
(a),(b),(d),(e)is SEM photographs; (b) is Surface of (a) and (e ) is Surface of (d ). S H 5 H N
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Fig.4-4 Particle size distribution of NIPGEL.
(a) NIPGEL AZ-200  (b) NIPGEL CX-200
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NIPGEL FOR PAINTS, LEATHERS AND INKS
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5-1 NIPGEL FOR PAINTS, LEATHERS AND INKS

For the matting agent of the coating material,

following characteristics are required to synthetic

silica.
(a)As a coating material.
1) High dispersiveness.
2 ) Appropriate viscosity for coating.
3 ) Storage stability.
(b) As a cured coating membrane.
1) High performance of matting.
2 ) Smooth surface of coating membrane.
3 ) Transparency of clear coating membrane.

4 ) Blackness (as a coloring agents).

TSC is producing a lot of type of NTPGEL suitable
for coating materials. For example, 1) AZ-200 has a
high performance of matting and high transparency
(blackness) when applied to solvent paint systems,
2) AY-220D (inorganic treated type) will restrain
the going up of viscosity in case of high content
combination with AY-220D and solvent paint, 3) AY-
460 (organic treated type) made it possible to keep
the coating material in the stock long time, without

sedimentation (not make hard caking).
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NIPGEL FOR INK-JET PAPERS

6-14>72cy MR ANIPGEL

AT oy FRBROA 7 OFRIEELTE RV AN
BEELFECTHAHIEEEMOmMmYTT,

ER IR EA 7Y ey Nl iR B TR B T ORI
MBS AFFME,

(a) FIFLIZBUCB AN DL, WMIRETCHIFEL RSz

B,

(b) KICE 8L B KA RO FE MRV ZE b B

TR RO 1 2l ZTFohET,

NIPGEL TiE, Ar 7V =yl Bl R EN DL %
ARHMIZ@EL-S U —FEHELTOET,

il 21X, NIPGEL BY-001 i%, 3 TAREE LBkl
e, BT E AR, MiRERIFR REE VD Rl A
FoThET,

FoAVWIEICEND X E, ERHEELE 570
IR T AL AR AZ-, AY- FAT D UH
Al A oA LD TRk - By BULEL] &5, wkim
HETHLAITT L BV IBICE RN TSN TOET,

AZ-6A0, AY-8A2 F (F BY-6A1 (T 7 WLz i
TWAIEEFZRTT N, MRSAPCHEDEELTTD i
D) BT~ T T3 7R T 72 4 B ) 2 SR L A
TAZEWARETT,

6-1 NIPGEL FOR INK-JET PRINTING PAPER

As yvou know, synthetic silica is one of the most
important factor for an accepter of the ink-jet printing
paper. When synthetic silica is added to ink-jet
printing solution, characteristic of it is required as

follows.

(a) Clear printing letter without bleeding.
(b) Low viscosity and easy to disperse in high

concentration in water.

We have suitable grade for various kind of object
required of ink-jet papers.

NIPGEL BY-001 is superior to in the strength of
coating, writing property, and this will result in a

clear and high color density printing.

NIPGEL AY- and AZ-type has higher absorption
capacity of ink, but there was difficulty to disperse in
high concentration in water because pore volume is
large. But we performed "Low-viscosity treatment of

silica” by original technology.

AZ-6A0, AY-8A2 and BY-6A1 are easy dispersion
and low-viscosity of water, and have higher absorption
capacity of ink, and this make it possible to print the
excellent round of each dots, to keep bleedings little,
and high color density printing.

70 T T T 1 2.0 T T T 6000 T T T T
— AZ-200 L ™ — AZ-204 |
6L —— AY-220 — — AZ-200 5000 -
e I L ----AY460 | 15[ ---- AZ-400 4
= = 24000 . Table 6-1 Ink-Jet Characterization of NIPGEL. .
- ° 10 f :
@ 40 | - % i . T I
= 10 S -1 = 3000 A BY-001 AZ-6A0 ; |
© 30 4 © ' 2 I
[} [ B & 7 % 20 ‘ Q i
3 20 413 0.5 B b i & Viscosity of Coating Solution (c.p.) 180 360 a, 10° < /
SN x 7 =2 )
E L =
10 - 7 - s 1 Flatness of Coating Paper (sec.) 5-15 70-90 %’ e F 74
0 L1 v | ™ '\ el '“{:‘—1'_‘] 0.0 1 | 1 0 1 1 1 ! U ] g
4 6 8 10 12 14 3.0 3.5 4.0 4.5 5.0 0 5 10 15 20 25 Surface Strength of Coating Paper © @ i 107 —
Dosage of Silica (parts) Dosage of Silica (parts) Dosage of Silica (parts) _ _ ‘
Fig.5-1 Matting Effect of NIPGEL to  Fig.5-2 Matting Effect of NIPGEL to  Fig.5-3 Behavior of Viscosity to Baking Opsieal Density Black 171 1.74 o
Baking Acrylic Resin Paint. Vinyl Chloride Resin Paint. Acrylic Resin Paint. L
Cyan 1.71 1.78 10" ‘ ‘
Testing Method Testing Method Testing Method 18 20 22 24 26 28
Dispersion Condition : High-Speed Mixer, Dispersion Condition : High-Speed Mixer, Dispersion Condition : High-Speed Mixer, Magenta 1.75 1.66 Silica concentration of slurry (%)
2000 rpm* 20 min. 2500 rpm*< 30 min. 2000 rpm* 20 min.
Coating Condision  : Tin plate, Coating Condition @ Vinyl chloride leather Viscosity Measurement Condision : 5 : . i i
No.30 Barcoater plate, No.10 Barcoater After standing for 24hr. at 20°C, B-Type Yellow 1.57 1.48 Fig.6-1 .\hSC?Slty of silica slurry.
Baking Condision  : 120C X 30 min. Baking Condition  : 120°C X 30 min. Viscosimeter, 60 rpm @ : In-line product(AZ-600)

: Low-vis. type product(AZ-6A0)

% Photographs and Data Condition : 5 % PVA and *Q] il 55 L wat
urry: silica and mineral water

12 Parts of Silica.
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NIPGEL FOR PLASTIC FILMS ANTI-BLOCKING
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Fig.7-1 Change of Pore Volume with Load

7-1 NIPGEL FOR PLASTIC FILMS ANTI-BLOCKING

The type of NTPGEL, which was developed for plastic
film anti-blocking material, has a sharp particle
distribution. And its refractive index, which is
similar to each plastic film, prevent the deterioration
of optical characteristics.

Following is a relation of plastic and silica

properties.

SMALL — PARTICLE SIZE — LARGE
NOT EFFICIENT < ANTI-BLOCKING — EFFICIENT
HIGH « TRANSPARENCY — LOW

From above, suitable type should be selected
with consideration of both anti-blocking effect and
transparency. Also, the shear during the dispersion
process sometimes has an undesirable effect to the
particle size of synthetic silica. However, NIPGEL
AY-200 has high anti-pressure stability and stays
stable below 100 kg/em?®G, its secondary particle will
not be corrosive in case of high shear.

Table 7-1 Application Summary for Plastic Films

Grade
AZ-200[AZ-201 |AZ-204 | AY-200 | CX-200

Type of Film
PP Blown Film O @] @) O
PP Cast Film @) O O @]
Bi-Orientated O
PP Film
PA(nylon) C
PET O

Table 7-2 Example of PP Blown Film (Thickness 40pum).

8. NIPGEL D&

PACKING STYLES OF NIPGEL

L=
GRADE

(S

STYLE OF PACKING

257 3B Three layered kraft paper bag

7 L-32 Flexible compact bag

A H NET

AL BLNET,

5 kg

10 kg

15 kg

20 kg

AY-200

AY-220D

AY-420

AY-451

AY-460

AY-603

AY-8A2

200 kg

AZ-200

AZ-201

90 kg

AZ-204

AZ-260

AZ-360

AZ-400

AZ-410

AZ-460

AZ-6A0

150 kg

BY-200

BY-400

180 kg

BY-601

BY-6A1

BY-001

BZ-400

CX-200

CX-400

Haze CoF Y Blocking

(%) (tan 0 ) (kgf/lem?) force
e FF | BB | MD | TD | (kgflem?)
AZ-200 1.2 0.06 | 0.06 47 47 0.09
CX-200 1.6 0.07 | 0.13 45 45 0.09

Table 7-3 Example of PP Cast Film (Thickness 25um).

CoF Y Blocking
Hf.ze (tan 6 ) ( kgf/cm?) force

Grade | (%) F/F | B/B | MD | TD | (kgflem?)
AZ-200 3.3 | 0.15 | 0.15 55 55 0.07
CX-200 3.3 | 0.14 | 0.15 55 55 0.06

CoF : Coefficient of Static Friction
F/F : Front/Front

B/B : Back/Back

¥ : Young's Modulus of Elasticity

_9_
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APPLICATION FIELDS OF NIPGEL

AZ-260
Grade | 000 | A%2200 | sy 451 | av-a60 | AV-603 | Av-8A2 | AZ-200 AZ-201 | AZ-204 | AZ-360 | AZ-400 | Az-410 | Az-6A0 | BY-290 | By.601 | BY-6A1 | BY-001 | BZ-400 | CX-200 | CX-400
AY-420 AZ-460 BY-400
SUHA (ZBHRMITER)
%étting Agent for Baked Type Paint . . . . . . . . . " . . . . . . . . . .
BiHEl CRIAZERD
Q iﬂétting Agent for Wood Coating . . . . . . . . . . .
=
~ | BEEAE (L —LIBHE)
HE% jl?/létting Agent for Leather Coating . . .
Doy | EikIFBHILH
A 5 Filler and Auxiliary in Painting Ink . . . .
N
KWE | EER
| ﬁ Top Coating for Fabrics . . . . .
m =
1)
'_
Z
X
A0 xy FRBEHAZ715—
Filler of INK-JE'IE Printing Paper . . . . . . . . . . . . .
W)
e
=
;Y
FrF7OovxoE
Anti-Blocking Agent for Various Polymer Films . . @ ® . . . .
MENERR - BEFEBHLLE
Es Free Flow Aid an?i Anti-Caking Agent . . . .
S| EEw - R T — JBRREA
= L(i') Adhesives Agent . . . @ . . .
S
= ALz i S
Ny | BHEREE
9m < | Transparent Control Agent @ ® ® ® ® ®
A O
AL HE SR AR A0
Cosmetics . . . .
BiE (ER-FH)
Carrier for Drugs and Perfume . . . .
v | HEE
2 & | Polishing Agent ® ® ® ©
Sise
5

- 11 - —12—
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MATERIAL SAFETY DATA OF NIPGEL

10-1 22t
=T Ve VTSR R WEERE, EREVY

HTT,

& JERE - WML YA THY, FOIAE K Otk DB
BN EE A,

& RV R E S O G RO IF I A aR f A
LT AR T A7 VAMIBFENTWET,

10-2 ¥ pg4stE
® HEREEE & =k 2.15
& il @ JHiTE L 1.46~1.47

& ok - e

10-3 {b=2 B0t
& TR (EL. 7o bk, sk RS i E)

10-4 o7z VOFBRBRAERIBE—ER
LIST OF OFFICIAL SPECIFICATION OF NIPGEL

10-1 MATERIAL SAFETY DATA

NIPGEL is an amorphous silica without any crystal
structure. NIPGEL is a high purity silica and
non-hazardous material to silicosis syndrome and

toxic.

10-2 PHYSICAL CHARACTERISTIC
€ White impalpable powder
@ Porosity
@ Tasteless and no smell
@ True specific gravity @ 2.15
@ Index of refraction : 1.46 ~ 1.47

10-3 CHEMICAL CHARACTERISTIC

@ Inactivity ( but it dissolves in hydrofluoric acid
and strong base

E = m B

MANUFACTURING AND SALES

Specification Name

AR A TR pokigi ok U R

Specification Number and Naming

L RS AR
® = LTEHIAL
Y= — = LTI
® Bk} A% T
@ LA, WA, M,

2. FRIMALPLE 7K EERE
@ BRAKM:E AKEERE
OEREL - o FERTHA
PA— T DRI,
THTaAl, FRekH R

3. (L¥AH
@ _AKEHE
R A RRE

1. Precipitated Silica
@ Reinforcing filler for rubber
Reinforcing filler for silicone rubber
© Flatting agent for coating material and ink
@ Adhesive, Thermosensible paper, Pesticide,
Medical supply, Cosmetic

2. Surface Treatment Silica
@ Hydrophobic Silica
! Flatting agent for coating material and ink,
Reinforcing filler for silicone rubber,
Antifoamer, A special use

3. Chemical Gypsum
@ Calcium Salfate Dihydrate
: Material for calcined gypsum

BRI RH7 S S e

A A S 5 <R MK A i >

<EAR BB >

(B JFURE AL <IEK A >

(LH RS S 1-548 (B&EA : BT (3R)

PEAF e F R No . 1-548

CAS No. 112926- 00~ 8 ( HYDLATED SILICA ), 7631- 86- 9 ( Si0, )
TOSCA No. 7631 - 86 -9 (Si0,)

EINECS No. 2315454

YAV 4 B
HERRERI B4R (K7 47V
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TOSOH SILICA CORPORATION

Head Office : Shiba-koen ND Bldg., 2-5-10, Shiba, Minato-ku, Tokyo
TOSOH 105-0014 Japan PHONE 81-3-5446-2837 FAX 81-3-5446-5570
Branch Office : Yodoyabashidai Bldg., 4-4-9, Kouraibashi, Chuo-ku, Osaka
541-0043 Japan PHONE 81-6-6209-1914 FAX 81-6-6209-1915
Plant : 4560, Kaisei-Cho, Shunan, Yamaguchi
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