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‘%?:I:WE/ Company Profile

B A F5 8L T & %L Nihon Seiko Co., Ltd.

https://www.nihonseiko.co.jp
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President & CEO Ueda Noritaka

RIFRA BRF1 10 & (1935) 6 A 11 H
Date of Establishment 11 June 1935

BAXE 101818 BHH

Paid-in Capital

1,018 million yen

L35G AR

Listed stock exchange

RFAERIEIF 2 2 54— Fisg (23— F 1 5729)
Standard Market of Tokyo Stock Exchange

EERR

Lines of Business

TUFEVEGR SBRACHORE - IRFT. ZBILTOFEL. ERRTUFEV. TUFEVEBY -4,
=Rt oFES. BT OFEY. ABETUOFES BR{EZ X

Manufacturing and sales of Antimony products and Metal Sulfide. Antimony trioxide, Antimony metal, Sodium antimonate,
Antimony trisulfide, Antimony trichloride, Antimony pentachloride, Tin Sulfides, etc.

A4t T 162-0822 HE#P#FHBEX T ELLHET 3-2
Head Office 3 : TEL 03-3235-0021 FAX 03-5261-7335 =% : TEL 03-3235-0031 FAX 03-3235-0034

3-2 Shimomiyabi-cho, Shinjuku-ku, Tokyo 162-0822, Japan

Main / Tel : +81-3-3235-0021 Fax: +81-3-5261-7335 Sales Department / Tel : +81-3-3235-0031 Fax: +81-3-3235-0034
KPR %R T 550-0002 ARRHHAXIFHE 1-2-11 XKREHELE TEL 06-7711-0120 FAX 06-7711-0121
Osaka Sales Office Daido Seimei South Building, 1-2-11 Edobori, Nishi-ku, Osaka 550-0002, Japan Tel : +81-6-7711-0120 Fax : +81-6-7711-0121
A B SRR T 667-1111 EEEEXHEHH 1198 TEL 079-667-2121 FAX 079-663-5000

Nakase Refinery

1198 Yoshii, Yabu-shi, Hyogo 667-1111, Japan Tel : +81-79-667-2121 Fax: +81-79-663-5000

B #kaiE (L)
FAEHRAF

LEHRERXZILRIK 83 SHHBHOAE 2628BE  TEL (86)21-3133-2681 FAX (86)21-3133-2604
26/F Suite2628B New Town Center Building,83 Loushanguan Road. Changning District, Shanghai, P.R.China 200336

Nihon Seiko(Shanghai) Co., Ltd. Tel : +86-21-3133-2681, Fax : +86-21-3133-2604

’}QE/ History

1905 | hiEfhE (#)

BRI (RHLKRR) - EX£3BHH 1991 | FRBERFT. BIFREK BB TERM - HRBAPRETK
Established Nakase Mining Co., Ltd. (Head Office: Osaka)
with capital of 3 million yen.

1936 | K& () zBRIREH 12 Z BAKH (BF) & &Fh-
EXE£8BHHH

Changed company name to Nihon Seiko Co.,Ltd.

1948 | FFICT > FEVRRMRT - ZBE7 > FECRUER
7 FEORFGH®S

Constructed the smelting plant and started manufacturing
and sales of antimony trioxide and antimony metal.

1952 | BHT o FE 2 RRHLER O BT % FA

Started procurement of antimony ore from overseas.

Introduced automatic packing and storing system.

1996 | RFf. 7> FEVIAL LEBT > FE 2 ~NERHERR
Changed sources of raw materials from antimony ore to
antimony metal.

2000 | 1SO14001 FR:EERS

BA7 b4 XMI (K) (FERFET) ORTERI
D 55%%MWMF L. Fatlt

Nihon Seiko Co.,Ltd. accredited with ISO14001.

Nippon Atomized Metal Powder Corporation (Noda City,
Chiba Prefecture) became a subsidiary of Nihon Seiko
through the acquisition of the major portion of that
company'’s issued stock.

1955 | & ZREK e LA O=B{t7 »FEZHFE L. 2003 | 1S09001 BIFEE
DBIZKRYIRFNEAMEDTHTISZFA FEREBIIL (%) LWBLT o FE OHEEERE

Developed high-purity antimony trioxide using metal Nihon Seiko Co.,Ltd. accredited with ISO9001.
antimony as a raw material, and subsequently pioneered a Purchased the antimony business including some plant
new market for polyester polymerization catalysts. facilities of Sumitomo Metal Mining Co.,Ltd.

1969 | SELLIERFID RS 2008 | BAT b ¥4 XML () 2x2FE%tt
Closure of the mining division.

1982 | 7 FEVEMBENRE]. TNO=BLLT7T FE %
ATOX K U PATOX & § %, PATOX-L & U PATOX-U O $f 2013 | BB (L) MmERRAREXMRA

B % BI%. BRFERIMA Commencement of operations of Nihon Seiko (Shanghai)
Started manufacturing and sales of PATOX-L (large particle Co., Ltd.

size) and PATOX-U (small particle size). 2018 | HEBEFT. BRI WEETH (SULMICS BETH)
1985 | AR, KELETTIFHRESER « RLAIT 50 FF STHC

Constructed large scale reduction furnace. Celebrated the Completion of a metal sulfide manufacturing plant
50th anniversary of the company. (SULMICS Plant) at the Nakase Refinery.

1988 | EA& 101 F8EBAMHICEE 2021 | EBMb7 o FE DA EFA

Started manufacturing synthesized antimony trisulfide.

Completed acquisition of 100% issued stock of Nippon
Atomized Metal Powder Corporation.

Increased company’s capital to 1,018 million yen.

Nihon Seiko Co., Ltd.
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Nihon Seiko Co., Ltd.

PATOX-U 20nm

Uses of antimony trioxide

Antimony trioxide has a wide range of applications, with its primary use
being as a flame retardant in plastic materials. Plastics are widely used
in automobiles, home appliances, industrial machinery, and housing, but
they are generally flammable. By adding antimony trioxide along with
halogen-based flame retardants to these plastics, we can impart high flame
retardancy, which reduces the risk of fires caused by electrical shorts or
deterioration of electrical equipment. This helps prevent personal injury and
economic loss from fires.

When combined with halogen-based flame retardants, our antimony
trioxide exhibits excellent flame-retardant effects that meet the UL94
standards for flammability and the JIS flammability criteria (Ol, Oxygen
Index for Plastics). These are required in various fields.

We also offer special products that improve handling during your processes,
such as wet products and slurries (specially processed antimony trioxide) as
well as special packaging products.

Why Our Products Are Chosen

Wide range of particle sizes: We offer optimal products with particle sizes
ranging from 20 nm to 10 pm, tailored to your specific application and
requirements.

Optimized color development in plastics: Our products perform
exceptionally well in plastics where pigment color development is crucial.

Our antimony trioxide is also highly regarded in the following applications:
+ Polyester polymerization catalyst
+ Varistor (electronic circuit protection component) material
+ Glass clarifying agent
* White pigment applications

Using our accumulated knowledge, various evaluation methods, and diverse
manufacturing processes, we can respond to our customers’ diverse needs
quickly and accurately. We contribute to improving the safety, durability,
and environmental compatibility of products used in automobiles, building
materials, and electronic components.
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YHARERIETO LI 2RTEROEICH S OEM TIB TEE
LCABBZESL—FTT, 2EREYUEICTREREALT
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FHUEI2um OBMRAI L — F. BENXOEIRRO Eo.
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Nihon Seiko Co., Ltd.

Grade

PATOX-M

A standard grade of antimony trioxide for flame retardancy with an average
particle size of 0.5 pm. Its controlled and managed color tone and impurities
contribute to stable flame retardancy, physical properties, and a uniform
color tone in resins.

PATOX-MK

A standard grade for flame retardancy produced in our OEM factories in
multiple countries under our quality assurance process. All products undergo
a quality inspection at our facility.

PATOX-K

A flame retardant grade with an average particle size of 1.2 pm. It is
characterized by its low opacity, making it suitable for plastics that require
pigment adjustments. It helps with pigment colorability in plastics used for
automotive interiors and appliance casings.

PATOX-KF
A flame retardant grade with an average particle size of 0.8 pm. The opacity
can be adjusted, allowing for flexible selection based on the application.

PATOX-C

A high-purity grade optimized as a polyester (PET) polymerization catalyst.
This product has few impurities and excellent polymerization activity,
resulting in a stable, colorless polymer and contributing to the production of
high-quality PET resin.

[Application in Other Fields]
Catalyst Use
With an average particle size of about 1 pm, this is an option for flame-
retardant applications in plastics with a focus on opacity.

Pigment Use
This product has a proven track record as a component in inorganic yellow
pigments (titanium yellow).

Varistor Use
It is added to varistors to control their performance and improve durability
and lifespan.

PATOX-CF

A high-purity, fine-particle grade for catalysts with an average particle size of
0.3 pm. It has excellent solubility in ethylene glycol (EG) and suppresses the
generation of byproducts that can degrade plastic quality.

PATOX-P

A flame retardant grade with an average particle size of 3 pm. It has low
opacity in resins, which doesn’t hinder pigment color development, resulting
in stable color tones and colorability.

PATOX-L

A heat-resistant, high-grade product with an average particle size of 8
um. Its small specific surface area improves the thermal decomposition
inhibition and hydrolysis resistance of engineering plastics processed at
high temperatures. Its low opacity also ensures stable color tones and color
development.

PATOX-U

A nano-sized antimony trioxide with an average particle size of 20 nm, used
in fields that require ultrafine particles. It has a large specific surface area and
high catalytic activity.



1% Catalyst Use
EEHY OMESERASC . DERNTZOMESRIEL £ High catalytic activity per weight, achieving performance with a small
_;_i - ! B T Ae amount of addition.
o
Flame Retardant Use
SR Optimal for paints, adhesives, and semiconductor materials that require

PEUICCCRELARFFEZRD DN 2 BRI REER. ¥
BHAMERGCRETT.

PATOX-H
N Z2E-BICHRF SN AEATHYERSL—FTE, NJRE2—
DRELEMEZERLET.

PATOX-MZ / PATOX-CZ

EFRSMITIL—FT, DROEBICL VN FEDTEZRHELT
WEF, HANFZECL. BEBECHSULARE L AESHE
MERHELET, FC. BEEFHBLHOBRICKETY .

stable liquid properties with low separation.

PATOX-H
A reduced-impurity grade designed for varistors. It provides stable
performance for varistors.

PATOX-MZ / PATOX-CZ

These grades are designed for electronic devices, with a precisely adjusted
particle size distribution through a classification process. By eliminating
coarse particles, they provide stable electrical properties for fine structures.
They are particularly suitable for precision electronic components.

PATOX-HS PATOX-HS
1A FA U EREYH»DAE OV, ICHIEMEEFMHRBANM L —F A high-grade product with few ionic impurities, intended for electronic
<t materials like IC sealing compounds.

ZBMb 7 o F T IZELERIE /Specifications of Antimony Trioxide (Typical)

PATOX-
M/MK K KF C CF P L 0] H Mz cz HS
Sb,0; % min. 99.5 99.5 99.5 99.7 999 99.5 99.5 99.3 999 99.5 99.5 99.7
As % max. 0.10 0.10 0.10 0.050 | 100ppm 0.10 0.10 0.10 0.010 0.10 0.05 0.05
Pb % max. 0.10 0.10 0.10 0.006 | 90ppm 0.10 0.10 0.10 0.005 0.10 0.02 0.01
Fe % max. 0.010 0.010 0.010 0.003 20ppm 0.010 0.010 0.010 0.002 0.01 0.003 0.003
[&;?;]I; Colour tone 97.0 930 | 930 | 930 | 980 | 930 | 940 | 965 | 930 | 965 | 930 | 930
HIfE /Particle size 040 | 100 | 060 | 080 | 010 | 180 70 | ©015 i 050 | o 40
um  (BET 3% ) ~060 | ~180 | ~100 | ~1.20 | ~050 | ~400 | o0 | 0025 100 | ~70 | ~70
1EE/S E /Turbidity in conc. ) ) ) 5 9 ) ) ) ) ) ) )
ppm max.
R — A w
BXLEE /Electric conductivity ) . } ) ) . ) _ ) 10 10 30
mS/m max.
FHAIY /Coarse particle material ) ) ) : ) _ ) ) ) 1.0 0.5 05
ppm+45pum max.
* L — 4 —[E$f7% /*Laser diffraction method
ZBtToFES RIL— FDORRBIERA / Use examples of PATOX grades
A ® M/MK K KF C CF P L ] H MZ cz HS
PVC ° ° ° [ ° ° °
PE / PP o .
PS .
ABS °
HeIRENH / RA ° °
additives for PBT / PET ° °
flameretardants PF ° ° °
EP o [ ° ° ° °
PUR o
IZXpv—
/Elastomer ° ° °
RYIRFIVEERE / ° °
Catalysts for polyester
o ZEEH / °
Glass fining and antifoaming
BAX} / Pigment ° ° °
/N1) 22— / Variable resistor
(K / Semiconductor ° °

Nihon Seiko Co., Ltd.
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“Specially processed products” are excluded from the category of “Poisonous and Deleterious Substances for Medical Use” and are classified as “general substances.”
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STOX-CFA

STOX-CA

MEEU < B HP OEAMTERINo,05S0(PVCR— X7 R X — /8y F).,
No,053 (FLR—X7REZ—/NyF) H#ELCEEWL,

KDEREZA T

STOX-W-60
ZBIEt7TUFE60%EKICDHBSEEERT. BRESIT VS
ZeI2NTa EANODHESRFTREREENEAERTT,

STOX-W-16
ZBETOFE DT CREREZE A LRIRZ A THIRE
T MOBVARZTH D &K, KMROEBHMBICHNT
BhEoBEZRIEBELE T,

Nihon Seiko Co., Ltd.

Grade

Masterbatch Series

By solidifying powdered antimony trioxide with various resins, dust
generation is eliminated, work efficiency is improved, and the working
environment is enhanced. In addition, it is excluded from the designation of
certain chemical substances and Poisonous and Deleterious Substances for
Medical Use, and can be handled as a general substance.

Wet Type

The particle surface of various types of antimony trioxide is chemically
treated to be moisturized to prevent dust emission and for high dispersion.
Ethylene glycol treatment for the catalyst grade. The treatment chemical
can be chosen at the user’s option.

STOX-CFA

This is a Dust-free grade based on Fine Antimony Trioxide “PATOX-CF” for
polyester catalyst by which a small amount of Mono ethylene glycol was
added

STOX-CA

This is a Dust-free grade based on standard Antimony Trioxide “PATOX-C”
for polyester catalyst by which a small amount of mono ethylene glycol was
added

3% Details are available in Technical Documents No. 050 (PVC-based
masterbatch) and No. 053 (Rubber-based masterbatch) on our website.

Water Dispersion Type

STOX-W-60

This grade is antimony trioxide dispersed into water at 60%, and has good
dispersibility into various latex and emulsions. This grade is stable in its
quality.

STOX-W-16

This grade is a liquid-type flame retardant and includes antimony trioxide
and halogenated flame retardant. High dispersibility is seen in particular of
hydration materials.
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METAL-H

BHESET FEY
¥ EEAOSHERR
AR Sb99.9% LI E

Sb999% Ll E. IR, Ya v MR, Fv TR, 4

3N .
»dv b

4N Sb99.99% LI E. IR, Y3 v MR, Fv TR
45N | Sb99.995% LI E. #ik. Y3 v MK, Fu TR
5N Sb99.999% Ll k. ik, Fv TR

h. ERZEUOHETHAMBZERL AFEHK. K7« R I EEE.
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METAL-N

EBT7VFEY

LEh. WTHE. ENEEY. ER. - T BF. HERS
nEER

FEHE S Sb99% Ll E

METAL-P

EBT7 VFEUHEK

A7 20FEE. &EEEH

EAE L Sb99% Ll E. — 60Mesh

METAL-S

HREBT7 > FEV
2EEEH

ZHE L Sb99% Ll E. @ 10mm

Nihon Seiko Co., Ltd.

Grade

METAL-H

High Purity Antimony Metal

Sb 99.9% minimum. High Purity Metalic Antimony for Semiconductor
Standard Specifications

3N Sb 99.9% min. in shape of lump, shot or ingot

4N Sb 99.99% min. in shape of lump, shot or ingot

4.5N Sb 99.995% min. in shape of lump, shot or ingot

5N Sb 99.999% min. in lump shape

High-purity metallic antimony, with minimized impurities including lead and
arsenic, for applications in semiconductors, optical disc recording films, and
thermoelectric conversion devices

METAL-N

Antimony Metal

Sb 99% minimum. For antimonial alloys such as storage batteries, bearing
metals, hard lead casting, cable sheathing, typemetals, sheet and pipe alloys

METAL-P
Antimony Metal powder
Sb 99% minimum, minus 60 mesh, for glass fining agents and alloys

METAL-S
Antimony Metal Shot
Sb 99% minimum, 10m/m diameter, for various type of alloys
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SA-A, SA-AF

TUOFEVBY -FEZBLETOFECERBICTIRFYID
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KFRBREVEADHBBIFAMAI L —FTH ). SA-A ZRIRE 10
um BT, SA-AF BRE Iy m UTTREBTELTHY T,

SA-A
1BAE BT NaSbO, 98% Ll E. KR 10um LT
BEARTLIZTIZ-IHER+ MR ITT PR

SA-AF
1R NaSbO; 98% Ll E. #ufE 3pym LLF
BEARTLITZTIF—IHER+ AR IST IR

SA-C

TUoFEVEY —FOKMYT. AEZAZZREDERT T XM
EES (BRA - HeH) BIL—FTY., H5XEEBRHIE L
T. ZBE7 o FECEBAFIE LTELATHBYETH. 7>
FEVEY —SRESSEBOE ) BICERERSE TV ET,
F2AE ST NaSbO, + 3H,098% Ll E

Nihon Seiko Co., Ltd.

Grade

SA-A,AF

Sodium antimonate, like antimony trioxide, is used as a synergistic flame
retardant in halogenated plastic formulations. In addition, it contributes to
improved pigment coloration in various synthetic resins, as well as enhanced
heat resistance and hydrolysis resistance in engineering plastics.

Compared to antimony trioxide, sodium antimonate has a refractive index
closer to that of many transparent resins, which helps maintain transparency
when compounded. This property also enhances the brightness and
vividness of coloration in colored resins.

In engineering plastics that require high thermal resistance, antimony trioxide
may cause degradation of resin properties through depolymerization. As a
pentavalent antimony compound, sodium antimonate provides excellent
flame retardancy while maintaining the resin’s inherent heat and hydrolysis
resistance without negatively affecting material properties. Although the
presence of crystal water or adsorbed moisture in sodium antimonate may
induce hydrolysis in engineering plastics, our products—SA-A and SA-AF—
are manufactured using proprietary calcination technologies that effectively
eliminate such moisture.

Both SA-A and SA-AF are fine powder grades with excellent dispersion,
made possible through advanced particle size control and removal of coarse
particles. SA-A is controlled to a particle size of 10 pm or less, while SA-AF
is controlled to 3 pm or less.

SA-A

Standard grade: NaSbO3 = 98%, particle size < 10 pm

Packaging: Inner aluminum-laminated moisture-proof bag + outer kraft
paper bag

SA-AF

Standard grade: NaSbO3 = 98%, particle size <3 pm

Packaging: Inner aluminum-laminated moisture-proof bag + outer kraft
paper bag

SA-C

SA-C is a hydrated form of sodium antimonate, designed as a clarifying
agent (defoaming and decolorizing agent) for high-grade glasses such as
optical glass. While antimony trioxide is commonly used as a defoaming
agent in glass, sodium antimonate also provides oxidizing decolorization in
addition to defoaming performance.

Standard grade: NaSbO3 - 3H20 = 98%
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Grade

Our antimony trisulfide is primarily used as a friction material in brake pads
and brake shoes for automobiles and other vehicles. When added at a few
percent, it helps maintain an appropriate coefficient of friction, resulting in
stable braking performance. In addition, it contributes to improved brake
characteristics by enhancing wear resistance and product life, increasing
high-temperature stability, and reducing noise during braking.

Antimony trisulfide is also used in pyrotechnics. In fireworks, it is added
in small amounts to fuel compositions to generate light and sound. In
explosives, it serves as a primer or combustion regulator and is used in
applications such as ammunition primers, smoke signals, and detonating
cords.

SL— FHEE Grade Comparison Table
JL—F L Kl B Grade Purity Particle Size Distribution
P2 Sb,S;98.0% Ll -451um 80.0% Ll E P2 Sb,S;=98.0% =80.0% passing 45 pm
P3 Sb,S;98.0% Ll E -45um 85.0% Ll E P3 Sb,S;=98.0% = 85.0% passing 45 um
P4 Sb,S;98.0% Ll £ -45um95.0% Ll E P4 Sb,S;=98.0% = 95.0% passing 45 ym
PS5 Sb,S, 98.0% 1 _E 45 um 99.5% Bl E P5 $b,5, = 98.0% > 99.5% passing 45 jm
IZ##1% / Standard Assay
J'L— F / Grade P2 P3 P4 P5
Sb (%) 70.0 Ll E / min 70.0 LIk / min 70.0 LIk / min 70.0 Lk / min
As (%) 0.1 K& / max 0.1 K3 / max 0.1 K& / max 0.1 K& / max
Pb (%) 0.2 L'F / max 0.2 LI'F / max 0.2 BL'F / max 0.2 LI'F / max
Fe (%) 1.0 LIF / max 1.0 BL'F / max 1.0 I'F / max 1.0 LU'F / max
S (%) 25.5 Bk / min 25.5 Bl E / min 25.5 Bl E / min 25.5 Bl E / min
Sio, (%) 2.0 LL'F / max 2.0 LLI'F / max 2.0 LL'F / max 2.0 LA'F / max
H,0 (%) 0.2 LI'F / max 0.2 LI'F / max 0.2 LI'F / max 0.2 LI'F / max
+150 ym +106 um +75um -
0.1 LLF / max 0.1 BAF / max 0.1 BI'F / max -
K1 / Grain Size (%)
-45um -45pum -45um -45pum
80.0 Ll E / min 85.0 Ll E / min 95.0 Ll E / min 99.5 LIk / min

Nihon Seiko Co., Ltd.




AFL7 > F%€ “// Antimony Pentasulfide

7' L— F#% / Grade

AS-S1

AS-STDELARE UTERY 7OV IR EDHAENDFHIELLR
U (B4 7'Y) HEFH P ETFohEST, ARET7TOFEVICE
RO RULZ2ZG AAASORARBELARAVAE LN, B
ZICEWEBBALAAVEE(LIRTVEE T,

T, BERROEFEET7 o FEC ARV TOERFRLVURLTRX
BEMADOBEICHARET. EEREMALE2E T 3 5kEx@mt L
& LT, titt - (LRI - ¥8E. AHBREOTI VIR - TLN—
A—FEhECLCAVLRTVET,

AS-S1

The primary application of AS-S1 is the sulfide patination of copper alloys such as brass and bronze. Treatment with antimony pentasulfide imparts a distinctive
texture to the surface of the copper alloy, which gradually develops a dark brown patina over time.In addition, dry sulfide patination using powdered antimony
pentasulfide can be applied to large components. This high-quality surface finish, offering a sense of weight and durability, is widely used for entrance doors, elevator
doors, and other elements in Shinto shrines, Buddhist temples, Western-style buildings, and public facilities.

=B{E7FE ‘// Antimony Trichloride

=X 7} B3 Poisonous and Deleterious Substances for Medical Use

' L— F#aM / Grade

I%A

MO T YR sl - TRLLEORER. ERA. 8
HERTT. Bl IS AEFREEREDVET,

HEAE AL SbCl; 98.0% Kl E

For Manufacturing Industry

Standard grade with SbCl; 98.0% min., for use as catalysts for fluorination,
chlorination, bromination of organic compounds, pigments,

and semiconductor materials. Equivalent type to JIS special high grade reagent is
also available.

=% 7} Bl Poisonous and Deleterious Substances for Medical Use

J'L— F#a% / Grade

I£H
oI vR{EL - 70t - TOLLEORMERTT,
& A S 1 SbCL5 99% LI

For Manufacturing Industry
Standard grade with SbCL5 99% min., for use as catalysts for fluorination,
chlorination, bromination of organic compounds.

Nihon Seiko Co., Ltd. 9



£EHAL / Metal Sulfide

SULMICS ¥ 1) —X

SULMICS Y 1) — X R BREBELEMILYOEZE VTHACSA oy TENEY) —ITE, BE. BBELAEDTL—F/8y FOE
BEAMBTH2EREBEIE UTHERIWDIWMIE7 FECOREME LT, FMEXIRBEROTEEEZBABRLTVET, £4. 1
DEBFAHCOVTEHBZ—XCAbEAEREZRRELTHY. BERKELTH U TLEBET>-TVET, CEHEKOHZ HEE
MUuabE <L,

SULMICS series

The SULMICS Series is a newly introduced product line of various metal sulfides. We have already commenced industrial production of tin sulfide-based materials
as alternatives to antimony sulfide, which is widely used as a solid lubricant in automotive brake pads. In addition, we are developing other metal sulfide products in
response to market needs, and samples are available for evaluation. Please contact us if you are interested.

B{EZR X (SnsS)

BEEZ 7} B3 Poisonous and Deleterious Substances for Medical Use

Bt X &7 0EB%E,) SEFEBBEIE UTHERASHh, 3L ICEHENTL—F/8y FHICEEARFE LTHRMIATVET, B
EZXX (SnS) DELRIE 880 CTHY BT TEBNAEBURZRKIELET., /. RMAROD 2EOERBELZF O EIHUFY
LA A VEBOEBME L VTEEBIATVWS ED. 2EFRSHOBEKREREGORERE LTHRARRIEDLOATVLET,

LHTEBIERX (SnS) DENIC. SVHEESDZUEELRX X (SnS+Sn,S;) ®. T L—F/8y FEITEFEBHEI& UTEREA%E2ES
LERER B (SnS+Sn,S5,+C) 2#ZHBLTHVE T, CELCIHUT. RFREAFABRTHLHTARETTOT. THKC LS L,

Tin(ll) Sulfide (SnS)

Tin(ll) sulfide (SnS) is used as a solid lubricant due to its excellent e ez z () / Tin(Il) Sutfide
lubricating properties and is primarily added as a friction modifier in {t %=, / Chemical Formula SnS

automotive brake pads. With a melting point of 880° C, it delivers stable

friction performance under high-temperature conditions. Moreover, due to &) / Example Applications [E44iR7B#) / Solid lubricant
its theoretical capacity being nearly twice that of graphite anodes, it is also #4BE / Appearance E &5 / Black powder
attracting attention as a potential anode material for lithium-ion batteries.

Additionally, it is being explored as a raw material for solid electrolytes in CASRN 1314-95-0

all—solfd.—state batter!es. ) , ¥ & / Molecular Weight 150.78

In addition to pure tin sulfide (SnS), we also offer higher-sulfur-content

variants such as SnS + Sn2S3, and graphite-blended grades such as SnS + =/ Density 5.08g/cm;

Sn2S3 + C, specifically designed for use in brake pad applications. Particle —

size can be adjusted according to your requirements—please contact us Rl / Melting Point 880°C

for more details.

SULMIcs-121 . . K% / Product Name | SULMICS-121
SULMICS-121 (#Bf{E X X (SnS & & U Sn,S,;) ¥k & BEAk

N 0y - o o o - 4 ”I'\
R HhBBEHRT. BEEEABEOTL—F/¢y FEHE R/ Composition | THER X (SnS. Sn.S,) . R
RAShHEFENRANE LTSERVALTES. HECR Tin sulfides (Sns. Sn;Sy). graphite
MOESERCRRIISUTRET S LA TETT. 418 / Appearance E&¥K / Black powder

EFEER (BBERAIL—F/¢v FH)

SULMICS-121 FA5% / Application . l,d'l 'b cant ( tomotive brake pads)
SULMICS-121 is a black powder composed of tin sulfides (SnS and Sn2S3) otd fubricant (e.g., automotive brake pads
and graphite, primarily used as a solid lubricant in automotive brake B R LS
pads and related applications. Particle size and graphite content can be Siamakie Padlasin Paper bag (20kg)
customized to meet customer needs. e P & &

#AMME / Complex Type

STEM Y —X
NREURUTCFELAGE LR VEARIAIT, KRIET SRV LR. ULREA THBYET. PP PEEORUALT
FMEECELTHY . DECFNBETHRMELTLET,

STEM series

This grade is a mixture of flame retardant, and is available as either in a magnesium hydroxide form or a phosphide form, neither of which contain halogen nor
antimony. This product is suitable for poly-olefin plastics such as PP and PE. High flame retardant efficiency can be achieved by adding only small quantities of this
grade.

Nihon Seiko Co., Ltd.
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7
/ Flame Retardant Mechanism of Antimony Trioxide

7
ZBT O FECEBMTOBERDRIFEAERLC, NOFFR Antimony trioxide itself has no flame retardant function, however, when it
BMIRFIE DHBICLBAEENRCE > THRIEARIBLE T, is ‘used together with halogenated compou-nds, the synergistic effect of the
SELTUFELEAOLS LRILAY E BRMCRIEL T, BiE mixture creates the flame retardant properties.
- . _ . Antimony trioxide reacts with halogenated compound and creates the
fLeeERTHoLC&) . UTOEATHEMDREREL £ chemical compounds, which generate the flame retardant function, through
¥ the following process.
1. Stop action of thermal de-composite chain reaction under gas phase
LEMTORIRERRIGELER (SIDLE5 Y THR) (Radical trap effect)
2. SAATOBREENER (ZSEKHE) 2. Sealing action against oxygen under gas phase (Air sealing effect)
o X 2P Uy == X\ 1n

3. The formation of carbonaceous char under the solid phase (Air sealing
and adiabatic effect)
The above reactions are considered to be as follow;

3. BT OREHERDRE (BERT. KEAZHR)

T RBEUTO&S BRIETHZEEALNTLET,

~250C
R+ -HC¢ ——— R+ HC/
0
~250C
9HC? + Sba03 2SbOCY + Hz0 < ol o step 1
S Step I
Step 1 E a0f Step I
245~980°C g P NG (inai)
5SbOCl (s) ———— Sh40s5Cl2(s) + SbCl3 (g) = 60f
= Step V
.%‘3 80k
Step II = Temperature (C)
410~475C 100 + 4 " " ;
4Sb405Cl 2 (s) ——— 5Sb304C¥ (s) + SbCl3 (g) 800 400 500 60 - 700
Exo .
Step I A
475~565C AV T e
3Sb304C¥ (s) ———— 4Sb203(s) + SbCl3(g) Endo | 20aC
658C
Step v 658°C Temp. Rise Speed:10°C/min
Sbh203 (S) —— > Sh20s3 (—' Step I > Flow Speed : 80y argon/min or 80m¢ air/min
ZERT O FE L OBMRECAHI / Examples of Antimony Trioxide Mixture
15t HE#E%E / Type of Polymers E2A5 (E8%%) / Typical Data (phr) UL-94 (1.6mm) LOI %EZ=fiEH
PVC 100phr DINP 50 Sb,0, 3 V-0 30.4
PE 100phr TBA* 15 Sb,0, 5 V-2 26.3
PP 100phr DBDPO 20 Sb,0, 10 V-0 26.4
PS 100phr DBDPO 10 Sb,0, 10 V-0 274
ABS 100phr TBA* 24 Sb,0, 10 V-0 333
PBT 100phr TBA* 16 Sb,0, 7 V-0 27.8
PUR 100phr DBDPO 12 Sb,0, 3 V-0 30.7

* :Br8FE 50 ~ 70% TBA FEGRUA Y Iv—5%14 T2 E&T
@EHOT— X ERAUBEO—HITHRIZMED 5 LVRIMRORLEBTRH Y LA

* Br content, including 50-70% TBA derivative and Oligomer type
@ Above data is an example of measurements, but are not standards or warranties of performance.

Nihon Seiko Co., Ltd.
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7

E > DR TE

Features of Antimony Trioxide as Catalysts

7

TUoFEAMEYER)IRFIMEFROEERELZRET B
hWEfETT, ZBE7FEE. TFL 7Y a—)L (EG)
CEMEFLI72IVEE (TPA) /-3, FLIRILEY AFIL
(DMT) A BKRYITFLFL 72— (PET) A28ET 25
NEAMBERELT. BRR S & &V, HRPTEFERIAT
VWET, EAMER [PATOX-C]. [PATOX-CF] 'L — FIELTF
DENEEBEBLTVLET,

ARG %S| & THRBIEYPRaYEBEZ L LEAEH
EO=Bt7 > FEVTHREEEDHDK)IRF LI TLHN
¥,
ECADTRBEDH DR, 7402 —2O&0BEE U HE
WIh, BEALAVFTFUIANERE TT, T/, RUIRFTL
BHTERDNCEL2BEOIDIDRCAY FET,

SR TIREEREATVANSAD. ABEECLY. FECH
BHARELTLVET, 207, EHTEEANODAVKR) T
ZFNPBLNET,

4. [PATOX-CF] 3 & WIKETEGC ~DBABHAge ki o'L — F
TY,

=Y

ZBAETUOFECVMEREROE S ABTETEASAET,

(A): CAT(Catalyst) dissolving tank
(B): CAT storage tank

(C): CAT measuring tank

(D): Slurry preparing tank

(E): Slurry storage tank

Nihon Seiko Co., Ltd.

(©)

(D)

Antimony compounds are excellent catalysts to accelerate the
polymerization in polyester manufacturing.
Antimony trioxide is the most widely used polymerization catalyst in
both domestic and overseas markets in the manufacture of polyethylene
terephthalate(PET)from ethylene glycol(EG)and high purity terephthalic
acid(TPA), or dimethyl terephthalete(DMT).

—_

. PATOX-C & -CF for use in polyester when it is required to be stable in
heat. They are high purity products low in metallic impurities to safeguard
against undesirable side-reactions in the manufacturing process.

. PATOX-C & -CF contain less insolubles when dissolved in ethylene glycol.

This leads to lower production maintenance requirements by minimizing

the clogging of filter taps, and also minimizing operation interruption by

reducing yarn cuts in polyester yarn production.

PATOX-C & -CF are produced in large homogeneous lot sizes with precise

production standards and controls. This provides a stable quality product

which facilitates the production of a polyester with high transparency and
sharp coloring.

4. PATOX-CF, a finer type of PATOX-C, dissolves into ethylene glycol at

lower temperatures.

Esterfication tank
—

(E)

o~ O

Catalyst grade of antimony trioxide should be used in accordance with
the above process.

(A): CAT (Catalyst) dissolving tank
(B): CAT storage tank

(C): CAT measuring tank

(D): Slurry preparing tank

(E): Slurry storage tank



EEIE/ Manufacturing Process

BECRENMLVAZA VCLIRLAREMZEELRITVET,

A range of antimony products are manufactured at the company’s efficient and integrated plant.
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Processing furnace for fine particles
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Processing furnace for coarse particles
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Processing furnace for catalyst
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Chlorination plant (consignment production)
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Surface treatment
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