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, TDI(Toluene Di-isocyanate)

AYE, ofo|aFEH,
, ZEFZ A, Plasticizer,

GREETINGS

GREETINGS

Welcome to OCI Company Ltd.

We would like to extent our sincere appreciation to
all who have continuously supported OCI Company
Ltd,

Since being founded in 1959, as a leading company
in the chemical industry, we have dedicated
ourselves solely to the enhancement of the chemical
industry.

Today OCI has grown into a leader in the fields of
basic chemical, fine chemical, and petrochemical, as
well as coal chemical and material processing
industry.

Based on our technology and outstanding
personnel, we promise to build an affluent and
environment-friendly society for all of our customers.

Renewable Energy
Polysilicon

Inorganic Chemicals

Calcium Chloride, Caustic Soda, Fumed Silica,
Hydrochloric Acid, Hydrogen Peroxide, Phosphoric Acid,
Soda ash, Sodium Percarbonate, Sodium Chlorite,
Sodium Hypochlorite

Petro and Coal Chemicals

Benzene, Toluene, Xylene, Carbon Black, Cresol,
Isoquinoline, Naphthalene, Phenol, Phthalic Anhydride,
Coal Tar Pitch, Plasticizer, Polyol, Quinoline, TDI
(Toluene Di-isocyanate)

Fine Chemicals
BPMC, Carbofuran, Chemical Reagent, Pharmaceutical
Ingredients, Glyphosate, Sodium Cyanate

Insulation

0Cl company Ltd.
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KONASIL

KONASIL , is a fluffy, white powder of amorphous
structure, Because of its extremely small particle size
and spherical morphology, high surface area, unique
surface chemistry and high purity, this product is
being used in various industrial applications.

The average diameter of the spherical primary
particle varies from 7 to 40nm by using different
reaction conditions during flame hydrolysis. There are
various KONASIL grades with BET surface area
between 50 and 380 m/g.

Manufacturing

KONASIL is prepared by a vapor process at high
temperature, It is prepared by the hydrolysis of
chlorosilane in a flame of hydrogen and oxygen at a
temperature of 1000C or higher,

The primary particles of silica formed in a flame
collide each other and change irreversibly into
secondary particles, These are branched, three-
dimensional chain like particles, called aggregates or
agglomerates.

The residual HCl is removed by treating the silica
with moist hot air. The bulk density of the freshly
prepared silica is very low and is increased by
compression to above 50g/l by vacuum deaeration
equipment.

The key properties of KONASIL such as particle
size and surface area are controlled by varying the
ratio of reactants and the flame temperature, Because
of the momentary residence time in the flame, the
crystalline structure is not formed, That is, KONASIL,

like other synthetic silicas, is amorphous to X-rays.

02 ‘ WWW 0Ci.co kr
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Manufacturing Process of
KONASIL

ALt MZ2HE | Manufacturing Process of KONASIL

Silicon HCL . sicl H2, 02 . Fumed
(Si) Silica
- H3tal2t =B | Chlorination Reaction

Metal Silicon(Si) + 4HCI — SiCl, + 2H;

« AL SN B2 | KONASIL Reaction

2H, + 0, + SiCl, — Si0, + 4HCI

Primary Particles — Aggregate —  Agglomerate

Lt UXtFEf | KONASIL Morphology

P
100

SEM (Scanning Electron Microscope) of K-200 TEM (Transmission Electron Microscope) of K-200

0Cl company Ltd. | 03



=M4ZHl | Analysis Instruments

1. Organic Analyzer
FT-NMR (Nuclear Magnetic Resonance),
GC (Gas Chromatography), GC-AED, Head Space & GC, GC-MASS
HPLC (High Performance Liquid Chromatography), Prep-LC (Preparative LC)
FT-IR (Fourier Transform Infrared Spectroscopy)
UV (UV Visible Spectroscopy), Gas-Mass
EA(Elemental Analyzer),
TOC-TN Analyzer

2. Inorganic Analyzer :
ICP-Mass (Inductively Coupled Plasma Mass Spectrometer), ICP
AA (Atomic Absorption Spectrometer)
I.C(Ion Chromatography)
Mercury Analyzer

3. Polymer Analyzer :
GPC (Gel Permission Chromatography)
Light Scattering
UTM (Universal Testing Machine)
Rheo-meter

4. Surface Analyzer :
SEM-EDX(Scanning Electron Microscope)
AFM (Atomic Force Microscope)

XRD(X-ray Diffractometer), Polarization micros

5. Thermal Analyzer :
DSC (Differential Scanning Calorimeter)
TGA (Thermogravimetric Analyzer)

6. Analysis instruments
BET, Large patticle counter, Micro-fluidizer, SEM, UTM(Universal Test Machine),
Oil Absorptometer, Viscometer, ICP(Inductively Coupled Plasma), H-NMR

Oll- ‘ WWW 0Ci.co kr
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Water absorption of KONASIL (Wt%)
Relative Hydrophilic Hydrophobic
Humidity(%) K-200 K-121
20 0.5 0.03
40 1.0 0.05
60 1.7 0.08
80 4.0 0.1

Characteristics of KONASIL

Characteristics of KONASIL

Surface Chemistry

During the formation of KONASIL, hydroxyl groups
become attached to some of the surface silicon atoms.
The hydroxyl groups make KONASIL hydrophilic and
capable of hydrogen bonding. The moisture

adsorption capacity increases with the surface area.

Fumed Silica Surface

1) Isolated silanol
2) Vicinal silanol
3) Siloxane bond

KONASIL is divided into two groups according to

surface chemistry.

« Hydrophilic silica : These silicas are produced

during the normal flame hydrolysis of silane.

+ Hydrophobic silica : These silicas are produced by
reacting hydrophilic silica with organosilanes such as
dimethyldichlorosilane etc,

Hydrophobic fumed silica is used in those critical
applications where resistance to water absorption is

important,

High Purity

The purity of the starting materials and the careful
handling of the product make very high chemical
purity of KONASIL,

Chemical Analysis of KONASIL (Wi%)
S|02 A|203 FGQO3 T|02 HCI
>99.8 <0.05 <0.003 0.03 <0.025

Based on material ignited for 2 hours at 950C

0Cl company Ltd.
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CMP slurry abrasive

In the semiconductor manufacturing process,
Chemical Mechanical Polishing (CMP) is a technique
used in semiconductor fabrication for planarizing the
top surface of an in-process semiconductor wafer,

In CMP process, the semiconductor substrate is
polished by metal-oxide slurry using elastomer pad.
According to the substrate, the process is consists of
ILD, STI, and metal CMP,

Generally, metal-oxide slurry for CMP is in need of
stable dispersion, high removal rate, less defect such
as scratch on the surface after polishing, high purity
chemicals.

KONASIL is superior to this application for highly
pure silicon dioxide, uniform particle size and proper

size distribution,

Applications of KONASIL

0Cl company Ltd.
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Silicone Rubber

Silicon rubber exhibits unique properties, that is,
excellent weather and thermal stability, extreme-low-
temperature flexibility, good release property,
physiological inertness and high gas permeability.

KONASIL is used as a reinforcing filler in silicone
rubber to increase mechanical strength and improve
properties of the gum, The tensile strength of the
silicone gum can be increased over a factor of 50
times by the addition with KONASIL with surface area
200m7/g (K-200) much higher than carbon black.

The strength properties of silicone rubber increase
with the fumed silica dosage.

It is important to note that the refractive index of
KONASIL(1.47) closely matches that of silicone rubber
polymer. So, it is possible to produce transparent

silicone rubber.,
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Sealants, Adhesives and Caulks

KONASIL is used to increase viscosity, provide
reinforcement, and improve bond strength when used in
sealants, adhesives and caulks formulations,

In one-part and two-part RTV silicone sealants,
KONASIL is used to provide rheology and reinforcement
ata level of 5 to 10wt% in the formulations.

Many solvent-based adhesives consist of an elastomer
and a solvent, KONASIL is used to improve not only the
theology but also the bond strength of the elastomers
used in adhesives.

KONASIL is also used in hot-melt adhesives, These
adhesives are in the spotlight because of their lack of
solvent and the consequent avoidance of air pollution
problem, Hot-melt adhesives are thermoplastics that
when melted adhere to their substrates. On cooling they
revert to a solid form and thus become an adhesive layer
with considerable strength, KONASIL can be used at
about 5wt% in polystyrene-polyolefin-polystyrene
blocked copolymer rubber to impart improved strength
properties.

08 ‘ WWW 0Ci.co kr
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Applications of KONASIL

Rheology Control

KONASIL is used in various applications to provide
viscosity control and thixotropic behavior to many
systems including paint and coatings. The thickening,
suspension, and thixotropic properties of silicas in
liquid system largely depend on the tendency of silica
aggregates to link together into chains through
hydrogen bonding. KONASIL performs best in
thickening and thixotropic properties in non-
hydrogen-bonding systems. The thickening efficiency
of KONASIL is substantially reduced in hydrogen

bonding systems such as glycerin and water.

0Cl company Ltd.
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Unsaturated Polyester Resin (UPR)

Unsaturated polyester resin is used to produce
fiberglass reinforced plastics(FRP). It is customary to
add KONASIL to the polyester resin to make the
material thixotropic, which prevents the draining or
sagging of resin when applied to vertical surface.

The thixotropic character is provided by 0.5 to 1.5
parts KONASIL, The thixotropic behavior of KONASIL
in resins can be further enhanced by using ethylene
glycol or suitable hydroxyl-containing polar
chemicals, The function of the additive is to act as a
bridging agent between the silanol group and
hydroxyl group of the additive, thereby producing an
overall increase in the viscosity of the system.
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Unsaturated Polyester Gel Coats

Unsaturated polyester gel coats are used in many
industries such as the marine industry, the
transportation industry and the sanitary ware industry.
Gel coats are applied at a thickness of about 20mm in
the fabrication part,

The function of the KONASIL is to provide a high-
enough viscosity of 20,000 cps or higher to prevent

the gel coat from sagging or draining from the vertical

mold surface prior to gelation,

10 ‘ WwW 0Ci.co kr
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Heat and Electric Insulation

KONASIL consists of very small particles and there
are lots of spaces between the particles, KONASIL has
relatively low thermal conductivity. All these
properties are helpful to minimize heat-transfer
through the silica or the air,

KONASIL is also stable at high temperature and
non-flammable.

KONASIL is an excellent heat-insulation material.

KONASIL has the characteristics of high-purity, less
impurities compared to precipitated silicas and makes
a good electric insulator,

KONASIL is suitable for reinforcing filler of the
elastomers which need a high insulation properties,

Applications of KONASIL
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Free Flow

Caking and lumping are experienced in
hygroscopic powders, chemicals, resins, adhesives,
and specialty powders, KONASIL is used at a level of
less than 2wt% to improve the flow properties of PVC
master-batches, resins, adhesives, and other specialty
chemicals.

The nano-sized fumed silica encloses the powders,
reduces the frictional force and makes them freely
flow. Hydrophobic KONASIL is effective in improving
flow properties of hygroscopic powders.

SZ0|E O &x|

Zdo|E o2& Zejre] Az °1]A1 29 22 )
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Anti-Plate-out

Plate-out is the deposition of certain oily ingredients
colors onto the rolls and hot metal surfaces of plastic
processing equipment. The addition of KONASIL
eliminates the plate-out problems of plasticized PVC
by selectively adsorbing the plating ingredients,

0Cl company Ltd.

11



E5H ¥ A

e Fast S859 o MA, WEaA|, wiSAte] EES s olA
e STRiEA 53R Y] FHE uHto] £ 471 lsUh ZuUAe] H2 H]

ml A a3y, FHA R Qlsto] Q Pou} Fpel e Edo] A7t

B57)2 ¢R> A5 F2 BHl FHsto L83 22 A5E YEhdUT o] FA
dojupr] M P IRAR  AxE AEe AR, Fto] folsta AhEA 5T
oA oyt T AdFUTh
VS SEAE U 7k TG Alells Zudel AAE & BAATEAM E4]
A e AR B2 B2 Folok oy ojue e A9 Tlsto] F= Aol F
stn], EFW vAg 838 FUC Adgo] I gt ofste] AEjte] T
= WEo]l B HEUE & THAAER F5e Yol Folyt,
ofFo] I59 dEtEe As
Rk Ao Y EMEEK
. . .. LAE st Zopzl mlA|YAEe] AlSHehe A
Anti-blocking and Anti-slip el D49 ez A ARG,
The important application of KONASIL in plastics is & 73-%-oll FUAE ARg-slH It o] Zold gizle]
to prevent blocking and slip effects, Blocking usually — ®-& S|} 4A7F ZHe| A AT sl e olFo
happens with thin films, whereas slip occurs between — AutE 47 st 1FZ 9 FHE W= T FYH
the surfaces of packing foils, The tendency of FUAL FAEZoA otg o] BHE o] AS
& golae A7t sy ¢ FAAeA 2
WS AolFH atg e Ak F7 st A S F
staL AR5 Alshs § ¢t AsS A JIAAZ
T 7F g4t

polyvinyl, polyethylene, polypropylene, and other
plastic films and sheets to stick together can be

significantly minimized by the addition of KONASIL to
the resin formulation. KONASIL resists blocking by

temporarily absorbing plasticizers that can cause tack.
Silica also produces an imperceptible roughness and

texturing of the surface that lessens the total area of

contact,

Miscellaneous
Liquid or Paste-like substances can be converted to
free-flowing powders, when mixed with KONASIL.

KONASIL is used in pigmented polyester varnishes
and epoxy paints, Small amounts of fumed silica, from
0.5 to 5wt% are used in alkyd and acrylic paints to

keep the pigments in suspension and provide the

desired rheology to the formulations.
In paper industry KONASIL is used to produce
coated paper of exceptionally good contrast qualitiy.

12 ‘ www 0ci.co_ kr



KONASIL Fumed Silica
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Grades & Typical Properties

I HEZEZEF U EM | Grades & Typical Properties of KONASIL
Hydrophilic Hydrophobic
Typical Properties | Unit _ _ _ _
K NEI | R | [ K-D15 K-P15 | K-P20 & K-T30
K-90D @ K-150D K-200D K-300D

Specific Surface

m*/g | 90 £ 15 | 150 £ 20 | 200 + 25 300 + 30 | 120 = 20 100 + 20 | 120 £ 20 | 230 £ 30
Area (B.ET)
pH value K 3.7-4.7 3.7-4.7 3.7-4.7 3.7-4.7 3.7-6.0 4.0-7.0 4.0-7.0 4.0-7.0
Drying Loss * t% | <10 <1.0 <15 <15 <05 <05 <05 <05
(2hours at 105%) Lo T T T T - - - -
Ignition Loss . <10 <10 <15 <20
(2hours at 1000C) | "7 T - T -
Tap Density /I 50 50 50 50 50 50 50 50
Standard :
Densified g/l 100 100 100 100
Sieve Residue ° wt.% (0.05 (0.05 (0.05 (0.05 (0.05 (0.05 {0.05 {0.05
HCI wt% | (0.025 (0.025 (0.025 (0.025
Carbon Content 0.8-1.5 4.0-7.0 | 4.0-7.0 1.5-3.0
Al,0, wt.% (0.05 (0.05 (0.05 (0.05 (0.05 (0.05 {0.05 {0.05
Fe,0, wt% | 0.003 (0.003 ( 0.003 (0.003 ( 0.01 { 0.01 { 0.01 (0.01
TiO, wt.% {0.03 (0.03 (0.03 (0.03 (0.03 (0.03 (0.03 {0.03
*1 4 wt.% slurry in water or 4 wt.% slurry in Methanol mixture (CH30H : H20 =1 : 1)

for Hydrophobic Fumed Silica

*2 Measurement when Fumed Silica is produced
*3 325 Mesh residue Max %(44micron)

L

0Cl company Ltd. | 13
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KONASIL is a fluffy powder,

Please refer to the following handling precautions of KONASIL.

« Be careful not to intake KONASIL powder continuously,

« The work place should be equipped with an adequate ventilation system,
« Use eye-protect goggle when handle the powder

« Wear gloves or use protective hand oils, KONASIL may dry the skin,

« Dry powder can build static electrical charges when friction is applied, Cautions must be taken when handling

with flammable or explosive materials,

14 ‘ WwW 0Ci.co kr
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HANDLING /
Storage / Packaging
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KONASIL has a tendency to adsorb moisture during storage. KONASIL should be stored in a dry place, Take
care not to absorb moisture and not to be wet with dew, KONASIL can also absorb organic volatiles. Keep
organic vapors away from KONASIL, If KONASIL absorbs excess moisture and is stored for a long time, the
dispersibility of silica in applications might become poor,

Depending upon the relative humidity, time and temperature, the moisture contents of untreated KONASIL
vary. In some applications like sealant formulation, moisture content is critical to the quality of final product.

KONASIL is a stable chemical and not degraded if protected from moisture or chemicals, however, it is

favorable to use the product within two years,
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KONASIL is available in a paper bag of 10kg, 15kg, and a big bag of customized quantity.
The paper bag consists of multiple layer and contains a layer of HDPE film between the papers. And 20 paper
bags can be loaded on pallet.
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More than 100 research people constitute the R&D center of OCI Company Ltd., established in 1983, Among
those people, about 15 people have been working on KONASIL for many years from the development stage.
These KONASIL people are endeavoring to develop special grades, upgrade current products, carry out technical
assistance to customers,

With a deep knowledge about silica as well as a rigorous and systematic research utilizing updated and large-
scale facilities, KONASIL people are ready to supply the best product and to solve technical problems most
immediately possible. KONASIL people are always at hand with their customers.
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MEA 7 A38S 50 (100-718)

CHESEEA @ 02-727-9500 Fax 02-756-9565 SAEAE! 02-727-9471
50, Sogong-Dong, Jung-Gu, Seoul, 100-718, Korea

Tel : +82-2-727-9500 Fax : +82-2-756-9565

CRMARA

HHEARRA

CHEXEIR © 042-622-4255 Fax @ 042-672-9794
CHEXEER : 053-583-6802 Fax : 053-583-6804

CHEXEER © 051-461-0363 Fax : 051-462-6983

» Slie[3X|HOl Oversea Corporations

OClI Chemical Corporation
Five Concourse Parkway, Suite 2500, Atlanta, GA 30328, U.S.A
Tel : +1-770-375-2300 Fax : +1-770-375-2438

Shandong OClI Co., Ltd (SOCI)

Kun Lun Shan Lu 1 Hao, Xuecheng District,
Zaozhuang, Shandong 277100, China

Tel : +86-632-766-1969 Fax : +86-632-443-4299

Zhejiang OCI Co., Ltd.

Hangzhou Gulf Fine Chemical Zone, Zhejiang Province
312369 China

Tel : +86-575-8219-2382 Fax : +86-575-8219-2375

OCI China Company Limited

4301-4303, Wheelock Square, No. 1717, Nanjing West Road,
Shanghai 200040, China

Tel : +86-21-3372-2600 Fax : +86-21-3372-2688

OCl Japan Co., Ltd

3F, Sanno Park Tower, 2-11-1 Nagatacho, Chiyoda-Ku,
Tokyo 100-6101, Japan

Tel : 03-3593-0493 Fax : 03-3593-0427
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Kosvida Agrochemical Co., Ltd.

KM 24, DT 743 Street, Binh An Village, Di An District,
Binh Duong Province, Vietnam

Tel : +84-6503-750-461 Fax : +84-6503-751-644

Philko Peroxide Corp.

88 Corporate Center Building, Unit 1106, Sedeno Corvalero
Street Salcedo Village, Makati City 1227, Metro Manila,
Philippines

Tel : +63-2-889-6120 Fax : +63-2-889-6126

OCI Chemical Europe N.V. (GEEL, BELGIUM)
Cipalstraat 3, B2440 Gell, Belgium
Tel : +32-14-570-550 Fax : +32-14-570-551

Eko Peroxide LLC
2622 Nashville Ferry Road, Columbus, MS 39701, USA
Tel : +1-880-241-6451 Fax : +1-770-321-6451
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Head Office : FS Business Team, 50, Sogong-dong,

Jung-gu, Seoul, 100-718, Korea
Tel : 82-2-727-9417, Fax : 82-2-756-9611
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Plant : 233-1, Soryong—dong, Gunsan, Jeonllabuk-do, 573-879, Korea
Tel : 82-63-460-6322 Fax : 82-63-467-6044
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