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2.1 YgdnsmswnIndl (The burning cycle)
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Polymer + Heat Thermal : al<Yy Volatile flammable
A decompositioni Product
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Heat transfer
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+ - v B
i

Products of combustion

Ui 21 luunvesnszuaunening (A model of the buming process) (Hp@Au1, 2537)
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1. maldvuipinsmsaatsdidiunduouvesnedines (modification of the
thermal degradation process)
A o = s
2 aamsarudeunnalaaInfid linefwesgnwnlndas

3. n5dulaa’ o (guenching the flame)
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23.1 Sumsaifdldunsadunalnasunsverovesnisaal (fame propagation)
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iisanlnezgnlndlddesorduiaeandinudiudanaie 4
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19 (Fire — retarding properties) 679 13AamWediuss natedane Iiinat rRyyuNguv il
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q¢ Taswewinalany uazeyiuivesalanu duluns@uasnuid Fuliofa
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Hamidenandusuziinlnl wedweszTmsesninluglvesaisararsunuisziluny
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A & o a
UOAIAA (ethylene — acrylic rubber) a1 lunmsieoania
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2.4 nénmsaentdmsnulin
A g b £ v o 9 o 9 o a o - w & a
msdenl¥asnuIiiusziuegiuanudiiulddunedwes Taslindnnisidenyila
yosas lugamnnssueedsee 114
2.4.1 sanreanda asdszneueaesmasldtudiloduasfulduazminz fu
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sunfoendinuegiulaseadie wu Indgimu Wudu asveadesaiisndudligai
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o ¥ = v g a a = Ay 1
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a %, . g ta_ P o ala Y
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1do  a o a s Vo v oo ¥ ' a
uandufanisinsouvesiioeitis lasnegdredieiiwnldau wu lasisdarema
(tritolyl phosphate) (iludu @lgdwn, 2537)
aa .. A a £
2.4.2 manfifimisdsznevailawy (Halogen containing compound) 1ilatian1sgn v
[4 a °
asilszaeualanu e lanunselalasnus ladunlnaguians ildasgnind
& 1 '
#1 Fearsilszneuneuailainud18un Chlorinated aliphatic , Chlorinated paraffins (ludu

TavnAe W lunanivaududiuing msnssa, 2528)
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71l 2.2 Tassadwowaae lswsu (Wiwssar, 2535)
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st Indinatulusas Md wazeziidszaniamaninninleysudulanzesnlsa

(WIN550 , 2540)



243 newdluillnsoonlad (Antimony trioxide) WuasnulWiifuszdninmides 3
1&5inm WrleamanazmsszneuaTamudinldiasy fmswdsunieunuiivisdiudy
oan lrdveafitnilon (oxide of titanium) F9A Zinc) uaz ludAriy (molydenum) EPrY
39193 emupisA Zine borare) 11 ltindeuiivesnedwestiotlestumsim ludinedwes
#gpaun, 2537)

2.44 Tamsnegin iiumsaiifilse Tonfosnets dmivih i unssuaumanls
sloeiiaangidn mazes hiamsaaodavesasiaiilumsuilsyd laasnegining
asznwd luens I lamn 1 lulSuamnn uadedveslamsnegiur Aeulogninngdey

o 4 ’ a
611%"1@u1@§)ﬂmwﬂs'lmﬁuwy (WINTTU , 2528)

2.5 szanvesmisnilu
aanu WA W lunedwes il 2 nuude
1. omanlugilasdin (additive)
2. nadnlugiueuies (reactive monomer)
msaumsiaiiluglvesaindy Gddiive)  luszwienszuouniswan Ao
dalszneviinaudlusunalnlunsdlestuneduies
msums lugdueusies (reactive monomen 3zasstudumsianluglasdudy
(additive) Ao 1uTaquazamafiszdliiudnmidenoluTnssadave e dimes
Fsrodrugu Tusiiu WuasnuMedanis feglugilvesaisdudy (additive) 19u
tanTus Ta'ludila () (decabromobiphenyl) #398glugilyasuousies (reactive monomer)

wu lalus Tunsawse lasan (M) @ - dibromoethyl methacrylate) 1¥utRtUNoaNDT

(‘3 3
Br BrBr Br CH2=C|:
C
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O O”“CHZ—CIJH'—Br
Br BrBr Br Br
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( CI—CHZ—CH2—O)3—P=O
a1
51l 23 Tassadrvesasmuindazaila @gdu, 2537)

AlddluasnuIdluIndgsimu Tugalvesasdudn ¥4 3 - (2 ~ Chloroethyl) phosphate
(1 w?@“lu’gﬂ%a phosphorus containingdiol
Fod vesmanulnlugvesaususiues (reactive monomer) 93 lATsunitgives
A3ANAN (additive) AD ﬂz"higmfz5’1ﬂaﬂﬂ1ﬂﬁu1f1w§'aa1iazmmzﬂinmﬂ%’qmwaﬁme{
Yoidy vosmyullugtuovemes anvzdilleglulasadunedined dail
wameRIaBusvaanedmes Yod 1fgyueq additive Uaz reactive monomer A9 9zABI
armiadosaequngl lusznininmanlspid liedes luvazuls e ildmsia
msszmel@dieiiilse@niamessesaaresasld
autiamsi@ndidesnsveswedwes o luls piumnifmns iuatjﬁ’n
Tassadamandl iy arsnul (lame retardants) 1feshifinadenrmudausamena
(mechanical strength) , WM 1 (electrical) ¥3viinrmIvelalunmsinalfnseesndiadu

#5e ldensuanaaiodisnasazaI oy

2.6 slumaniliilflunednies (Fire - retarding elements)

- Tuseu (Boron)

—'BQiitiioy (Aluminium)
—veavesa (Phosphorus)
- AQ@Tu (Chlorine)

~ weuA luil (Antimony)
~ Tusiiu (Bromine)

s luasnuIddnanawsaunsaluigdnsnswn nsd Fevziswaziduaves

1 5 L d * d’
squAnzaiadeae 11
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2.6.1 msilszneulusey (compound of boron) NIAUBIN (Boric acid) UATUBUINY
Wuannu il lusmondlunaassef 19 Wdmsuduasnuldludthe wasldlu

yudad amsehmihfndeuiimveuduly ietlesiuliiiasinnsgnindld

asaawdIveInsaussn JUHATeIRe

[¢) s)
130-180 C 260 C
—_—_———- 3 ()., e
Boric acid Metaboric acid Boric oxide

g 2.4 dfATomseaedivesnsavein (gdu, 2537)
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J &
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2.6.2 agiitilonesn’lud (Aluminium oxide) WrumtegiifisuuatsnulnfilFou
wifunaedudes 200 Yuwda Tavezldlugvesesdy G@lum) 14luvaglaawind
wazl¥dn Tuihpiuerdudildifuasnuldeg ualidendunidomiunldfunanwed
-4 a e { 1 Y [} a &
wes agiifisnildegluilegiiusseglugdegifivweenlealamsn (AL,0,31,00 14
W lFidumsnuIdluna Tuladwedwe s iersudjeauianedwd@ndvosmedwey
kd
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by aaa £ : : @ d
wad§fsenld ALOL3H,0 deszilszasudinin 35 % lavthwdn lusgwitems
- aaa o Y
AnlfiTeneiinaanrwssunayanieenyn
wansnu M lumsiied §aserzifvatesiuiledodede lalii
1. n3gandudeu (endothermicity) 1unszuIUNIIAILIUT (dehydration
process) MsifalfAsezRangungllszuy 230 s ursaiFuauaz 330 serusaFue
1 Y § a
dawaliYagiignisn Indiouas

2. WSmenimnavegiundasuaminlal i hiifasesdne el véy
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3. WA (Gnvolatile ash) ¥89 ALO, mwaeﬂg‘nmwmwm‘nﬂmnuwamnﬂs
[ o U - o o
Taghildfaduanveswedwes lauvinan
wieaiifionssiiauadmmsasnii desdinsinfiiouiiumsilszneunasiu
. .. ' P o Y] 1o ot 5 Y tY ' ay
(Chlorine containing) neufivziinnlden udndelinminnldemnnisonimsueudTuil
s a o o o' 1 v 4 H a =)
mszaziinsdudvesegiiiounne lsdluszuinnsunlng Feluduveweurluiilas
S 2 ' v 1 o P
ane lsaniiatuazegluanmasumiwnanhluanwing @gawr, 2537
263 easiszneureansda  (phosphorus compound) @r3efiumitHemva 1Hu

a

egiiouemda WidumsnuIdhusaglaa §manldl nszamuasthe uazldinmi
a <t o v N .
aswnsuns ieaaunldiduaisnu’ll @y troetyl phosphate @z 3-(2-chloroethyl)
14
phosphate tazeswma i iinadenisdesiunisimlndlunedmesnarvsia
deldaudewwagloa Ngaumgigandt 250 esrwadva aziihld ldmsszimey
I3

o ¢ o o o a ' {
Usznoudani1, arsweulasenlud , mfueuneuen lud , uazesddanles daufinfey

18es Levoglucosan ﬁﬁﬂﬁﬁ?fﬂ
oy i
Cal C = —
e L] gl |
ol b S =R e
=N ] —

H OH

2

T O

T / (':——O\ -

C H C

| OH H | Levoglucosan
OH | ‘/H

H OH

g1 25 UfAsnmsaatdussatsduns dWaaira (organic phosphate) (Hpawun, 2537)
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2. vemeimziiugr llaailuvazfineduesifanagnluiidfo
o duaumanudeu Tasarwdoudiaiue: iannsohawldilineduwes
gaodadndliinn uaz ey Taehi ldaweeni
’chmJizﬂauﬂ@ﬁﬂa%"mﬂ%"f‘fﬂugﬂ additive ¥3® reactive monomer 18 TUAIUYDI
reactive monomer i1 Il iinluTuanaveswedues
2.6.4 woudluitlnseanlad (Antimony trioxide) usudluiilaseonled ($b,0,)
msvunidfuetranitnvnslunedmesife hiilumsnuld Tasewizdyndloaiiy
(polyolefine) a9 hinuIniavTavndszld sb,0, sausumsfilsznendionasiunas
a15Usenoulusiiu (bromine—containing compound) Farzdroadulunsnuiiinseiy
rissnndesl¥arTanunrugiuneudluiilasesnlsd msUszneu antimony — halogen
wiesuni eendialad (oxyhalide, SbOX) tiundafusivestisorszninuend Tuiilas
senlud (5b,0,) uazlalasinua’lad (HX)
woudTuileendnae sz aarwdr WieudTuillaseen laduasuoud Tuillasaae

4 i o = aaa o P ¢
154 (SbCL) Nvudn szfalfisen 3 du asudsil

[+
5 SbOC] 245280 € $b,0,Cl, + SbCly (2.3)

410475°C
4 Sb405C12 5 Sb3O4C1 + Sb(313 2.4

475-565°C__
3 Sb3O4Cl > 4 Sb203 + SbCl3 2.5)

g1 2.6 UfAsnnaawdveweudluieendanelsd (gdu,2537)

U’ t =t =t 7 L =y - =t
fdulszneunass unas lusiusasdiuvesezaauyeenassy / ueud luillas
J » * o ' M é o N I]
sonled nlduasnuld fmunzaunlsFlusasidrunlndifes 3 1 Fadudasdudn

uoudluillnsnaelsditszansamlunsldond udueudluillasanelsd (svcl) i
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SbX, + H ———b SbX + HX Q.7
SbX + H —m—» Sb  +  HX (2.8)

st 27 UAsowensiialalasmuelad @gdun,2537)

a aaa a -3 d 4 t
msifaUnsomeseud ludl lunlar iduna ldiiausuenlus (monoxide) iluitatius
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(hydroxylradicals) ¥4l UAsonnssmdaves ueudluiilaseenlod/alaoy suiffunis
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v -] @ o a a o
atnelsfmwasnuld Tasasswdardiy weudlufiueudluiilaseenlud/slau
gaolunsauld 2 medodu
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= d e
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ALy e Wilse EnSammsifams Tudinoy Anduile lufiueud Tuil
2.6.5 msilszneunasiuuazlusiiy (Chlorine and bromine compound) @15 InNw2N
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v v »
wihfinfasunalnve il §ATe1 uazasaatodiveswaaius e reactive monomer QY
‘ .. - * I's
additive waziziimslasulalasaaslsasenin
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Aot lsfnadussiinnududounaziforfesiulfasoduduiwmauuin
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H + 0 ——» ©OH + O 2.9
uazszawAUTBueeNI T MIULIN AT

OH + CO ——» H + CO, (2.10)
wihidleaiuveslslasunaelsd ferdesiulfasnds iusadneasenin

H + HCl — % H, + CI (2.11)

‘OH + HCl — » HO0 + CI (2.12)
s 2.8 UFASoz T lunsyraumsnivivesasilszneunaesu dlgaun,2537)

- ~t A A A g { Y o
asiszneunass useduszans e s wduTavzeen laa Tavmnie ueu
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110 reactive monmer
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a ar o o - 1w o
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