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Flame retardants for plastics
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Combustion process and flame retardation
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The process of combustion is assumed to be as follows. Flame retardation is achieved by interrupting this
combustion cycle.
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Plastic Combustible gas Gas mixture Combustion Combustion product
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Ignition Thermal energy
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Types of flame retardants and the mechanisms
Mo PAGEER (Q2) >R (Q1)
Sustention of combustibleness Combustion heat (Q2) > Decomposition heat (Q1)
#MiHsE SINRRUTICNI S, AAMEARADFRERLE. BEROER
How to flame retardate Reduction of temperature to below flash point, inhibition of combustible gas generation, blocking oxygen
UVZROHR EBRYDEFE. ibfEtE. CO2/CO LLDHIH, ARRER

Effects of phosphorus-
based flame retardants

Evaporation of low-boiling-point substance, promotion of carbonation, control of CO2/CO ratio,
formation of protective layer
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Effects of halogen- . . . .
Endotherm by decomposition product, incombustible gas generation,
based flame retardants heavy gas generation, trapping HO radicals
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Effects of inorganic substances Dilution by incombustible substances, crystal water release, formation of protective layer,
blocking effect by dust
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Trapping radicals by Halogenated flame retardant

H + RX — RH + X
595 EERILCHAZENHSNTVETD, H + RX — HX + R’
NOTVRERRNSEESINIVZHRLULTC, K OH + H-Br - H:0 + Br
B LS B E CRNTHMNRZRELUET T, Br' + RRH - H-Br + R’

Halogenated flame retardants have particularly excellent EMSIAILHERIFOHZ, KDEIXRILF—DR.
X. BroInIUICE#ET D,
It converts free radicals H or OH to R, X or Br, which have

lower energy.

flame retarding effect by the following mechanism.

It is known that heat decomposition, which leads to
generation of combustible gas, is a chain reaction
involving radicals. * FYAVETT . Radical
Halogenated flame retardants exhibit a strong flame

retarding effect by trapping active radicals and reducing

their activity.
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How to choose a flame retardant
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The first key is the target plastic’s processing- and decomposition temperatures. As each flame retardant has its
own decomposition temperature, it is necessary to choose a flame retardant whose decomposition temperature is
much higher than the processing temperature and lower than the decomposition temperature of the target plastic.
The next issue is the right combination of properties of the target plastic and flame retardant. There are certain
correlations between physiochemical properties of flame retardants and properties of flame retarded plastics (see
the table below). It is necessary to choose the best flame retardant to obtain the desired purposes.

HABRIDEE LA BEERIMETSAF VI DR IEE DR

Flame retardant property / Plastic property
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Flame retardancy
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Heat stability at processing
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Processability (flowability)
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Heat stability (thermoplasticity)
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Impact stability
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Applications, properties and packaging of PYROGUARD series
® SR-130 ® SR-720N
WIRHEE  (T) YIEHEE* (CT)
Physical ties* (°C Physical ties* (°C
% GEFRE a5 5 yolcal properties () % GEFRE 25 5 yoical properties (©)
Target plastics Composition Appearance B 5% HEs 50%EE S Target plastics Composition Appearance =y 5%HE 5 50%FESa
Melting point | 5% loss point | 50% loss point Melting point | 5% loss point | 50% loss point
BRLIEE - ZEKEEY | Bemi BR1LIENE - ZEKEEY | BeHmi
EPS, XPS Brommatedihphaﬂc&aromamc com;):(l)und White pévader 110 260 290 HI-PS, PE, PP Brommatedihphat\c & aromatic comlp:tl)und White péjwder 110 296 330

AR (FiR)
Solubility* (room temperature)

RRZE (%) (e

AR (BiR
Solubility* (room temperature)

RRZE (%) i

Bromine content (%) K X5 /=) 7y NI miEfbk®E | n-AFH | Packaging Bromine content (%) K X5 =) Vacl Y Ny miEfb®E | n-AFH> | Packaging
Water Methanol Acetone Benzene Carbon tetrachloride n-hexane Water Methanol Acetone Benzene Carbon tetrachloride n-hexane
65 N N # A A # HE A 20kg & 67 N N 2 (11%) =] =] 2 (4%) #EE A 20kg 55
Insoluble Insoluble Hardly soluble Soluble Soluble Hardly soluble |20 kg paper bag Insoluble Insoluble Hardly soluble (11%) Soluble Soluble Hardly soluble (4%) | 20 kg paper bag
® SR-245 ® SR-743N
MRS (T) MRS (T)
. Physical properties* (°C) Physical properties* (°C)
& CEREE) H#ERE &R & CERfER) H#ERE &R
Target plastics Composition Appearance Bl 5%HER 50% @2 R Target plastics Composition Appearance A 5%HES 50%FES
Melting point | 5% loss point | 50% loss point Melting point | 5% loss point | 50% loss point
BRILBEBHEN T IV SR 7EEN BRILIEME - FEKEEY | BeHmi
HI-PS, ABS, PBT, PC, PC-ABS, PE, PP Brominated aromatic triazine White powder 232 385 427 PE, PP Brominated aliphatic & aromatic compound | White powder 110 300 370
B (BE AR (FR
e Solubility* (room temperature) . - Solubility* (room temperature) .
RFEZE (%) & REZE (%) far&
Bromine content (%) * X5 /=) VALY RyPy | mEfeRE | n-~FYy | Packaging Bromine content (%) X X5 =) VAt Ry | mEfeRE | n-~FP> | Packaging
Water Methanol Acetone Benzene Carbon tetrachloride n-hexane Water Methanol Acetone Benzene Carbon tetrachloride n-hexane
67 ~ ~ EN =) 2 (17%) ~ A 20kg 7 67 EN EN # A a g fR&A 20kg 55
Insoluble Insoluble Insoluble Soluble Hardly soluble (17%) Insoluble 20 kg paper bag Insoluble Insoluble Hardly soluble Soluble Soluble Hardly soluble |20 kg paper bag
® SR-460B ® SR-750
WIEREE " (T) MIEREE " (T)
. Physical properties* ("C) . Physical properties* ("C)
A& GERERE) HERR SER Az CER#ER) H#ERE SNER
Target plastics Composition Appearance Bhe 5% SR 50%EE S Target plastics Composition Appearance B 5% 85 50%FES
Melting point | 5% loss point | 50% loss point Melting point | 5% loss point | 50% loss point
BR{IEFBEHRRIT— =BHE RREMKEEY Bed
HI-PS, ABS, PE, PP, PC-ABS, PBT, PA Brominated aromatic polymer | Slightly yellowish powder 220~ 230 375 450< PE, PP Brominated aliphatic compound | White powder 110 280 320
B (BE B (BR
Solubility* (room temperature) . Solubility* (room temperature) .
RBER=E (%) (e RER=E (%) i
Bromine content (%) X X5 /—)b Viacdv A gLk | n-~FH | Packaging Bromine content (%) X A5 /—)b Vel Y MIgEERsR | n-~FH> | Packaging
Water Methanol Acetone Benzene Carbon tetrachloride n-hexane Water Methanol Acetone Benzene Carbon tetrachloride n-hexane
62 K K ~ i) a S S A 20kg 58 65 N 5 2% A A % fR& A 20kg 58
Insoluble Insoluble Insoluble Soluble Soluble Insoluble 20 kg paper bag Insoluble Insoluble Hardly soluble Soluble Soluble Hardly soluble |20 kg paper bag

* (KFIE Typical value

* (KFE Typical value
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Antimony trioxide

=BE7VFEVFN\OT 2 RERBEFARITDLET, HRMCHRMEZE ESEDHMRBNAIDREK
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Antimony trioxide is a typical flame retardant auxiliary, i.e. by using with halogenated flame retardant, the resultant
flame retardancy is synergistically enhanced. The synergetic action can be expressed in the formulae below. In the
range of thermo-decomposition starting temperature of plastics, antimony trioxide pulls out halogen elements from
flame retardant to form halogenated antimony which greatly contribute to preventing and retarding combustion.

Sb20s + 2HCI ~—250C 2ShOCI + H:0

5S00CI(S)  —28=20C . 9h,0:ChL(S) + SbCls
4Sbi0sClo(S)  —10=475C 53b:04CI(S) + SbCla 1
3Sbs0:CI(S) —H5=565C , 4S1,0s(S) + SbCls t
Sb.0s(S) 658C Sb20s(L)

e O/ —F AN PYROGUARD AN (=E{t7>FE> Antimony trioxide ; Sb,0s)

@ 5 (%) TIIRFE (um) N5 —BBE hEhE
Grade Purity (%) Average particle size (um) Hunter whiteness Bulk specific gravity
AN-800 (T) 99.5 min. 0.8~1.5 93 min. 0.55~0.85
IR Properties 9VE8 Appearance : BRI White powder Al Melting point © 656.0T

& specific gravity (d%) : 5.2
93 FE Molecular weight © 291.5
18142 Packaging L2 25kg &5 25 kg paper bag

B2 Boiling point : 1425.0T
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Handling & storage instructions
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Notes

1. COBHICERHULCWLDT—FIE. BHOERBRNAHBRERICED<BODTIN., ERORGEMAGBREZ
RATDODTIEHOE B Ao RG COTERICECOTIFERICEARY. ATEBITINSD
FUETCOMRZECHERIIZEL,

2. HABIE. FUWLWHRZEECKD, WESNDTENDHDET,

1. The contents given in this brochure are based on our experimental data carefully obtained in our laboratories,

however, they do not guarantee actual usage results.
2. The data are subject to revision from time to time.
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Flame retarding formulations of thermoplastic plastics
BRI DG

Flame retardant properties

BOJBEETSRAF VI
Thermoplastic plastics

i HIRF DR

Grade Flame retardant properties

GP-PS HI-PS PE PP

LOI: 26.5 FARURAFUVICIFE
SR130 (8.0/0) Efféct\ve for EPS & XPS

LOI £ 20.0 V-2 (10.0/2.0) LOI : 26.0 il

SR-245 (3.5/0) V-0 (15.0/4.0) (15.0/5.0) OGRS

High compatibility, good heat
stability, well-balanced properties

SR E M

o o LOI: 26.3 3 IVTSHICE
SR'4GOB (1 q .2/3.8) V-0 (30/1 0/5) High heat stability, effective for
engineering plastics

HI-PS V-2
LOl: 22.4 LOI: 23.2 V-2 (4.0/2.0) CE3

- V-2 (6.0/2.0 PP V-2, V-0IC&HE
SR-720N (3.5/0) ¢ ) (9.0/3.0) V-0 (10.0/5.0) Very suitable
for HI-PS V-2 & PP V-2/V-0

TU—RHEL
V-2 (4.0/2.0) BUC AN T4 —T YR
V-0 (10.0/5.0) Less blooming

Superior cost performance

SR-743N — S S

TU—RHMEH T AL
SR-750 — - _ V-2 (4.0/2.0) PP V-2, V-0ICHSRHY

V-0 (10.0/5.0) Less blooming
Very suitable for PP V-2/V-0

. ZB(E7VFEY (EOA—KAN-800 (1)) (FEERANEIMICEZALETIDCT. SYDRIUBYEFE
B RKICED<IOERL. REDNMNETT . tHOBEDEXFIUTCRHREDGHTRELTIEEL,

Read the (M)SDS ((Material) Safety Data Sheet) issued by DKS Co. Ltd. carefully before use, and strictly follow
the written instructions.

Wear protective equipment (goggles, rubber gloves & protective shoes etc.) when handling the product to
avoid direct contact with eye, mouth and skin. Minimize release in the air. Ventilate well. In case of eye
contact, immediately wash well with fresh running water for at least 15 minutes and consult the doctor. In
case of skin contact, immediately wash well with soap and water.

OB TSAF VY
2iE Thermoplastic plastics HIRE| DISE
Grade PBT PET 74O/ Nylon Flame retardant properties
ABS PC-ABS (GF30%) (GF30%) (GF30%)
HtgoRE Ry
V-2 (10.0/2. V-2 (6.0/2. 4 S 2
SR-245 (10.0/2.0 (6.072.00 4 (12.014.0) — — BRI R
V-0 (17.0/5.0) | V-0 (7.5/2.5) Good mechanical strength,
good resin flowability
ERARTEM
SR-460B — V-0 (7.5/2.5) | V-0 (10.5/3.5) | V-0 (13.5/4.5) | V-0 (18.5/6.0) | BXHIERE
High heat stability,
good electric properties

) ANEBEFERE, =B VFET. TIAFVIICHITDEEES (phr) Fine
BU. BIRD7 VT —SA VEIFHRE =8t 7> FEY /7 TOV)LDEELTT.
Notes: (Dosage) shows weight ratios of flame retardant/antimony trioxide to target plastic (phr),
provided that (Dosage) shows formulation ratios of flame retardant/antimony trioxide/Aerosil.
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