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1 2
(1 , 526061 ; 2 , 510640)
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, 5 %( JOMMT PP/ EVA
OMMT
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PP/ - (EVA) ( 8 2, (ATH)
(AO) , PP/ EVA PP/ EVA/OMMT , 35
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, (Lo
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25t : XLB-D, ;
HY-W, ;
FTT ;
: FTT ;
(Cone Calorimeter , CONE) : 1SO 5660, FTT
1.3
1, 170 PP, ;
OMMT EVA 15 . 180 3 10min ,
, 8cm x1lcm x4cm 12 5cmx1 3cm x 0. 3cm  10cm x 10cm x 0. 4cm ,
LOIl UL-94
1
Table 1 Sample code and compositions
( )
PPEo PP/ EVA (80 %/ 20 %)
PPE: PP/ EVA/ OMM T (76 %/ 19 %/ 5 %)
PPE: PP/ EVA/ ATH/ AO(52 % 13 %/ 30 %/ 5 %)
PPEs PP/ EVA/OMM T/ ATH/ AO(48 %/ 12 %/ 5 %/ 30 %/ 5 %)
1.4
(Lol : GB/ T 2406-1993 ;
UL-94 : FMV SS 302/ ZSO 3095 ;
: 1SO5660
35kW/ m’ , , EXCELS 0
2
2.1
PPEc PPEs LOI UL-94 2
2 PPEr PPEs LOI UL-94
Table 2 Resultsof LOI and UL-94 vertical burning test with specimen PPE, PPEs
LOl % UL-94
PPEo 18 0 burning
PPE1 20.5 burning
PPE: 24.0 V-1
PPEs 268 V-0
2 OMMT PPE ,LOlI 18 0% 20. 5%,
UL-94 . ,PPEo
, , PPE , )
PPE: PPEs ,OMMT ATH/AO
,L Ol OMMT 12 % ,UL-94 V-1 V-0
2.2
2.2.1 (HRR) (HRR) ,HRR

(Peak of HRR, PHRR) ,PHRR
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35kW/ m’ PPEs PPE: 1, 3
1000
/- —m— PPE,
800 .= ."'\/'\ o~ PPE,
mp o wl A~ PPE,
o g‘,'\_ —v—PPE,
<2 600 _il'.,."" “',,»'m“"."“iﬂ"?
= 0 KN -~
: g ,
& 400 o L
T o % 4
s[/- % - 5
o b TITTITY
(I) 1(I)0 2(I)0 3(I)0 4(I)0 500
Time(s)
1 PPE, PPEs HRR
Fgurel HRR curvesof sample PPEy PPEs
3 PPE; PPEs
Table 3 Cone calorimetric data of sample PPE;  PPEsz
PPEo PPE: PPE; PPE3
TTI/s 32 31 34 44
PHRR /KW . m-2 902 6 502 8 354 2 262 5
THR/ KJ 154 2 165 7 132 2 93 6
arEHC/MJ - kg~ 1! 40 9 387 39.8 27.2
av-SEA/ m? - kg ! 459. 6 317.9 154. 2 121 9
TSP/ m? 17.0 14.9 26 22
TTH s 454 730 835 985
char yidd/ % 8 12 35 38
FPI/m?- s- kw~?! 0 035 0. 061 0. 096 0. 168
1 3 ,PPEo (1T PPEs , 32s
HRR ,PPE, > PPE: 180s 220s ,PPE PPE:
,  PHRR 902 6kW/ m*> 502 8kW/ m’, PPE:  HRR
PPE , te] PPE:
(THR) PPE , PHRR (av-EHC) PPk ,
(TTP ,
161
,HRR , PPEs HRR ,PPE: PPE: PHRR
PPEo 60. 7% 70 9%, OMMT ATH/AO , ATH
AO 78  OMMT ATH/AO ,
[9]
PPEs PPE: , LOI UL-94



222 (SPR) (avSEA)
(TSP 2 SPR 3 , ,OMMT PPEo
, (PSPR) ,PPE PSPR 0 094m°/s, PPE
0. 058m°/s SEA ,SEA
OMMT av- SEA 459. 6m’/ kg 317. 9m*/ kg, 44. 6 %, TSP
17. O’ 14. 9’ OMMT PPE ,
OMMT )
HRR , ATH/AO , SPR
, PPEs < PPE: ,PSPR av SEA TSP PPE: 254% 21. 0% 15 4%,
OMMT ATH/AO PPEo
0.10
0.08
n 0.06 <
€
€ 004
o
]
0.02 H
0.00 +
-0.02
o 100 200 300 400 500
Time(s)
2 PPEc PPEs SPR
Figure 2 SPR curves of sample PPE; PPE;
1.0
0.8
9
]
9 o064
1]
@
=
0.4
0.2
0 100 200 300 400 50 600
Time(s)
3 PPEs PPE:
Figure 3 Mass loss curves of sample PPE, PPEs
223
L OMMT PPE ( 3),

( 1 2) , PPE , (char yield)
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PPEo 8 %( 3), PPE 12%, OMMT
, ATH/AO PPE PPE
ATH/AO PPE, PPE ,PPE: PPE;
35% 38%
4 ,PPE ; PPE:
, PPE Al20s : ab ; c ,PPE:
PPE:

[10]

a. PPE, b. PPE, c. PPE,

4 PPE. PPE: PPEs
Figure 4 Imagesof charsof PPE: ,PPE: and PPEs samples

224 (FPI) (FPI) TTI PHRR ,
PHRR, TTI, PHRR
FPI , FPI ,
3 PPE ,PPE. ,PPE: PPE; FPI :PPE; < PPE: < PPE: < PPE;
,PPE , PPEs :

3

PP/ EVA/OMM T HRR PP/ EVA ,PHRR 44, 3%,

, TSP 12 4% OMMT ATH/AO

PP/ EVA PP EVA/OMMT ,
, ATH/AO OMMT ,
, FPI ,
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Dynamic Combustion Behaviors of PP/ EVA/OMMT and its Flame
Retar ded Nanocomposites

LIU Ling" ,LAI Xuejun®
(1 Collegeof Chemistry Chemical Engineering, Zhaoging University , Zhaoging 526061, China;
2 Collegeof Materials Science and Engineering, South China University of Technology , Guangzhou 510640, China)

Abdtract : The heat release rate,smoke emisson and mass loss behavior of polypropylene (PP)/
ethylene-vinyl acetate copolymer (EVA)/organophilic montmorillonite (OMM T) nanocomposites and
its flame retarded nanocompostes prepared of PP/ EVA/ aluminium trihydroxide (A TH)/antimony
trioxide (AO) by additions of non-halogen mixture as flame retardants were studied using Cone
Calorimeter ,L Ol and UL-94 vertical burning test at 35kW/ m’. It was found that the addition of 5%
(wt) OMMT could increase flame retardancy of PP/ EVA composites,decrease the heat release rate,
mass loss rate and smoke emisson measure during combustion ,and a better synergistic flame retardant
effect of OMM T and A TH/ AO flame retardants further built up flame retardancy ,thermal stability and
smoke suppresson.

Key words:Cone calorimeter ; Polypropylene; Ethylene vinyl acetate copolymer ; Flame retardance;
Combustion behavior



