SRS R PP ERE AE Ss nS E

1.4 4

) 0
B Se) Aol alel mAEEs sl it el qd
sparae] Saoh Zofshan el 1 sz e dlont ity o n . HAt o
dgfo] sh= Asgel qlof F2l alaeld 4 Abke el a7t AHgl

= oS n#ated 7pHAES] cabinet WAE housing, 7HS AE

et ahuitle Telsh et slele hd “eb] ols shd Hrkeks @
s pahe ohich ek shlsh wplsh ol Gxe) Wl HEE A3
o chule] chebel Bbihgasth QUSHREE B8 FEgast WHel 817 o

) - S o] a7} Za £ ek £ 2§l S HEFLI o) 4421 glo]
SHDT - SELUAL U N SE nesjelolrt gk oleid HES ekl olgMoR:
A7) dodow Aesk Hu, e $elvh A4 el AHgst
19l RE gl ztzte] X oojof sug BNEE AHR 47t
gk ole Sof ol Hele 7% % EAE Y7t fodd, M2A, fa
shiondl 58 7Aulslejol &k  interior, 7H, LA, 7HAAE, A
HANBEe] A%, Zepae, AR 2 S 2 A5 T 9l
op wehd 4E Age) s vhsd @ Bl ARt R E48 fA7
Az deds}sjoio} gk
ol Abs} o] Al bl 7)%o] £pElw olont, AAxal el Bul &
Ao YA kS Bageg ki o] A9 et AnHch £ U
gas, FHitE, QA SE weigt flel balance® ot 7lo| Fa3l
olelat W 7slol A v]FE, oJEEe] ARl A HFE delste} A3
A g vh sl Ea] o)3te] A% 1971l Aok ARAE Afzksle]
mattress, carpet, Z12l3 zFEah} Hla7)e] WA, THIME, Mk b ¥ ool
T FaEol} FAs}) Atz glrh FAHSE B television, radio,
A7) 2 = ol e A (UL, AREE o e gAstedort =
= o] M2z7o] 5T ek ULelAi UL-4929] 7Ieel Hg= [14]




BURGt  2 e
!

PLHFEOL AMg-o] Hstslely, AxpHed 1 a7} o
slof 4} 1974 78elliz Phase [ (UL94 - V), 19774
TN Phase UL -94- V0 )7} A5 2 Qlo),
7 ol dab sfrjEls H el o]=e vk HE
Y MR F A RIS sl o o2 FAE
Fatal kA qle Aldolg

gl el 3= w9 Hotel, 3%, wWsldEo] 3z
el ghatod LJ’°3#1”7P sl gle ¥er 1 Jgx

ulersteb & 4 9l

abepd] el el A] ol ol AMsla glen s}
el 2 AR 3 AR, SebaE 185
oy S AR hedslell wHAE A Helozy
2 QS VA s gl
Pkl ddr gl o1 whedslel]l dhale] olut
Mol AR okl v)EE) R g,

0'9} kol oLk

A]HU] ){] A} e

]

2. 715 o nEANE ) MR

At abasie] vhedsh “Lé}f’il A 2 7]Ee]
Bl debiE f7184e) A4y 4ae a
sk el u)$ FQ3)c}

2.4 alul#al F7]EAe AL e lgz}-—[g}.é_ A1

20 ool Al dAgicha A ztetely F)
°1|'§§' w0 Schmidt! = ethane 9] 93 4ukg-2 od3)0d
Shsl b RN ) st o)),

CH; CH,

I 20 +H,0+|HO*
CH, CH, ° -
CH CH CH / CH
| L |3+()2 3 7 Tos
CH, CH, CH,00* CHO
' «H
e s [HO*|—=H,0+ H*

Wall™

+
1 H,

HOO*

181 Ethaneo| oia7|q

i
i)
2
End

o
>
32
»n
o
-2
B
b
n

a5 ey BhEAlo] o 9 =
- HO" radical®) A2} stedo] glo] o] radical 44 of)

3 l %»}Iu s o} -_ olq,
St (b of Fupg 1L
Hits naslolo} dr} B w¥-abe] od4bs) olshi-

A

olajshzel olo g Frafch oz iiof

27 TE
o, ol Fr g,
& B AMREI Qs 3 el 4] o okyah o)k
80~100°Ce] 2xate] §7)5l FAI7H % wha s}
T sfo{k o2 sfeldh = gliz wish- ubals)A
_“z_[;}‘ _’lg—iL}. ﬂ:f- 71_’5_ B/H7]7'7}_ *’L[LZ’S"]-O# ””l“f
NS sty v)gke] Mk 7} 2alsled hvdroperoxide
group (=0 -OHjo] 7= A& oF = Qluh = &iqy
free radicald ¥4& 4 ¢l vhi% glo] 10ppm o]
Aol FE2tE hvdroperoxide®] - Hep o sl
A g A =od, 25 AFEskT qlas a4l
718749l BEA — A A i) Ak Rab7) o) hvdro-

ke B Bl AT e shgeA sgdeh

N rﬁ.

shirts, 5% {,”,5—9] s

2 22 mo ¥ o

)~&O

peroxide &

ZC-H+0,-3C"-0-0-H (1)

-0,H group?] A& gjsio) B9 CYebsgla}
of &9 2l 0 & group®] typeott ofafo] 951
o} & CN,COOR = Cl3p 228 56 W4 group®] &
Mt A hydroperoxide®] MA4EL: Z7lshr  ghad

~CH, v+ -C,H,%} #& & ” Ygroup 7d-9-oll1-
=7 743kl 9irt



j_{,’—z}x}]i-?o]] 23 81= hydroperoxide?] group ot
AAsl 79 LxstlA HiLr#Estel 204 wet
'EF 2)5]o free radical® Hrch.

sC-0-0-H=3Ce+0-0-H *==
=C-0++HO+ (2]

~-C—-C-#go] %"23}3‘ 5l 3
M2 free radical$
oloj 1EHEZFY free radical

2F0 "mol % 2 i wrh ofed A
olth 1)l wlwH ieke] oAlE A7z $Hit &

WA & oleh el dashe A9, ReeE Hn

2 71539l hydroperoxidationd o} free radical
Ll
Ll

29

o]% radical
k-5 At
o)z .1 o]3lol

011wl (2ol wheb wEake] Fre| upehi] YA
(310l Neiman 2 ol 23 ]2 zzaee §{tE et
s, o] mExie) oliel glelM  HMEL (L
o} 3k

RH+0,—R*+HO;

¥~ 0,—RO0O™

ROO* +~RH—-ROOH~R*

ROO « ROO® — A% L1k

ROOH~RH—RO* +H,0+R*—=2R* (3]

LS

o4zt o) AL QAnF =
pEpE Aelel HEROR IAR PHHE Fr
g Wilel AEE T¥Y B8k ek w7 wplel ol
o4 Zelx, ka9l Ay W Eabselol gl

1 7‘(
olgigt W4 Aukro 2 Helgh Hllado o A &
et od¥al, oAz 9 sdstel HHE 1) micro

scale— 13-212] Bz} leveloll 48] 7% ( Ull??*‘,—'ﬁzifz—ﬁﬂ
{7 — -1, 2) micro scale— M E2] ol 4 &HS]
o] 7% 7)ot - el - 4 K -

ss scale- 2% Ao g (2713 -sbede] Al
flash over - b2l — 4T B% 9] 3oz vhyo] Wi tkitel
7 sl Ak ol Ardtel selMel guide
‘: 1«”/{‘3}.1 o\

ol o] el B o %

Hi}bi, 3)ma-

o] Z7|ekAell ol

ot maael setpae ARG Ash: F28
P glawﬁz

Bt (T, % (Tm), )% (Tdj, #(Cp) ul
Mg (R) S| el Fgc) o] AN A

ape] L& Sor] ode] wbagolu} 119f wifi7h A4
24 2uialy) Alzkgich 2l sk 3ol 7 Ak}
1,5 8kedet. 71k 47] ttdatas AR
2Wed Sk,

3 aoalal ekt FR

ESI T SR
100 T T

0

pelmerhylene
pehas

alvacrylnmirile
e thy s ren "

vinyhdene

[¢]
n 1 1 1 i
200 240 280 320 360 400 40 180 520

it & (TC)

0% 2. MAEM EHF MREM

X 400 500 600 700

RAEII MBH (%

,1IT|

: polvme(h\lene

-2 /.f polvacrvlonnnle
! opoly B A

3} vinvlidene
o

! polvtetrafluoro-

i sethylene
.

:?

:

silicone 4= 2

0 1 | I IS SO NN N S |
800 900 1000 1100 1200
EEIC

i B (C)
a8 3. ¥kt BHFe REREM




2R} ol

slef 4] i=ah uis} o] dHe] felSe FHo
o vlelshrh dlie) Hipelrt, ol EixF WA 9
stof epzhe wpnfo] shg)wjo] ‘2lt uh, ofef e} et

o]kl—xlo] L\}-O:“T-‘?—Z}-B] AL 1) Hzle} E.w_o] ] 7o
thate] B Mg 7hd A, 2) °3¢ﬁE7F == A,
31 017] urge) 4wst ofo] A
so] L, ffgase] el
dab 7 6 AEe] okt Mtk
70 costnloll 4 %vaf-ﬂ Rl
of whelgelis gl g
4 g, kel alﬂgxliwﬁuow 43
g 7] ol R7Ei),
stefojgh Ealdo g oln

4) 7}dgas®] <
& 5 AT
° 7

o{t.

29l S Wkt Ao,
Slishye M AR sel ol2 welolo} Kit, ¥
iy alos wel, odnahl ek KBRS Migel
MR W e S-S e el
A sk TSl A e Tlel dgas
oAl el dgasts 4719 B, elE S halo-
27) sk whelal s ARgsh
51tk Halogend) whelds= BE f7]nfziel uhg-slo]
oEhgth RS E K2 A vk,
o]ALoi!—_g] 3103_1 L}ojzﬂ_goﬂ —°:°J3]’"E‘ 7ﬂ£
Ths-sbl ¥l o)Atz 7o Bo g ol 7HE e

1o “
A w ‘é'ﬂ' aj,—'r- 3kl "'-{77}’1] "6‘313}93‘4.

p{(’l]g} '|‘ o ,[1‘.':_? T

halogengt 74

,H,Aloi

H 1 glassh; FBEO| U= HAAH|

ABY ] 23 maker
Acrotex iR ) ﬁ&f‘m«l #¢7+% |American CyanamidAH
Arko- AS Arkansas A}
Fi-Reard

B2 E%4gash UMt LHoix|
H_ R g LR
NH,Br - ZNSO, - 6 H,0+ 9 H,0+ 7 NH,+ SO, +~Zn0—
2 {NH, 1, PO, HBr+ P, 0,
ZnCOy + INH,j, 10, - 4H,0~ | 5H,0+HBr+ 3NH;+Zn0
iNH,iBr

MR EA

z = 54 F

Carbon fiber [
glass fiber Si0,
Asbesios 3MgO - 2510,
Rockwool CaMg(CO,),

B4 RALAKERBEEOl U Halogen B FKsystem

o4 7 9 # B maker
Aerotex NDC 1 ORI ) American Cyanamid
CcC C chrome (Lt i} Du pont
Firemaster HHP | Sb,0, Michigan Chemical
OnCOr 23A Sb,0; - (Si0, )n National [.ead¥
F 1309 Sb,0,- %8 tricresyl | Podell Ind.§f:

4.3 o

aEAke dadsells A mEAbe AL{E WAl B
A7178 SAF AF 2o nEa SXel g v
HE Aeistodof sk, dadAle] ¥l sl ofg

3 o] 5% F AUk

1) free radical As4uhe-& x| Ashe BB E A

2) ¥4gas, HO CO, NHEE wste] Hahgas?
AL =4 fRlske AR

3) ALEAA glass WAHES A Adslo] bae] A2
= s e e

4) RICGRREAEK S 913 Zol2A 2Heehe 24

)

) A T2 AEe] WA BaAlA, o

& TR ALEAF] HEE F v B2 A

6) aiatet FedA e coupling M 24 2Hg-g 4 9)

© BRI A 7 Solcth ol9lel & 37| 5ol of

AT Qlofol B} kg whald)so)a)a of A ich,

Reference

1) Schmidt, W, G., Plast, Inst.
247~255 (Dec. )

2) Neiman, M. B.,
mers, " P17 (1964)

3) Hilado, C.J., “Flammability Handbook for plas-
tics”, Technomic Pub, Co (1969)

4) “Flame Retardancy of Polvmerie Materials” Vo, |

~ Vol V, Marcel Dekker (1979j (]

un

Trans., 33, (108)

“Aging and Stabilization of Poly-



