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Fig.1 Molecular structure and preparation of FA—Kaol
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Table 1 LOI and UL-94 test results of EVA and its composites

44 wyyy/ % wypr/ % Wigol/ %0 WiA—Kaol/ % LOI UL-94

EVA 100.0 - - - 20.1+0.1 NR
EVA/IFR 75.0 25.0 - - 27.2+0.2 V-2
EVA/IFR/0. 5Kaol 75.0 24.5 0.5 - 27.7 0.2 V-0
EVA/IFR/1. 5Kaol 75.0 23.5 1.5 - 28.6 £0.2 V-0
EVA/IFR/3. 0Kaol 75.0 22.0 3.0 - 27.9 £0.2 V-0
EVA/IFR/0. SFA -Kaol 75.0 24.5 - 0.5 28.5+0.2 V-0
EVA/IFR/1. SFA -Kaol 75.0 23.5 - 1.5 30.2 0.2 V-0
EVA/IFR/3. OFA - Kaol 75.0 22.0 - 3.0 28.1+0.2 V-0
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Fig.5 HRR results of EVA and its composites

MBS (THR) 148 EVA (1 126 MJ/m® 23 51 %
% 107 MJ/m* F1106 MJ/m” . H1HEWT FA —Kaol 75
WRbe it B bl G SO AL EVA/TFR Y R 7= ) % A=
B BN, W 18 B B (A e 2, BH B AR TE R e
fif R R TR M AR, LA AN AR B AR
AR B 1 X AT 38

2 EVA LHEHE SR EZ Cone £HE

Table 2 Key Cone calorimeter data of EVA and its composites

= pHRR/(kW-m~2) THR/(MJ-m~2)
EVA 1421 126
EVA/IFR 626 125
EVA/IFR/1. 5Kaol 555 107
EVA/IFR/1.5 FA -Kaol 500 106
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I SEM AT LB i 2 b R 5 ke 1) Tl LT
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Table 3  Tensile strength and elongation at break of
EVA and its composites

P4 PR/ MPa W R/ %
EVA 14.1 847
EVA/IFR 7.2 264
EVA/IFR/1. 5Kaol 8.6 331
EVA/IFR/1. 5FA —Kaol 9.0 396
3 %

Wt FA HEHZ Kaol BNHHI £ T FA-Kaol
BB, BN 25% IFR J& , EVA/IFR 9 FHAPERE
PRBNHKME B $2ETF AR 12+ Mg N B &, b
FA-Kaol (1.5% ) 4L IFR )&, /] LA RGEE EVA/IFR
SRR BEBRPE RE , LOT (B35 5 30.2, UL -94 il
Wik E] V-0 %4, pHRR T % 500 kW/m”, FHI
BCREETH Y [R5 A AR ) 2 R RE A H B
0%, o A B R B R FE L s i 259%  TFR B
AT A3
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Preparation of formamide-intercalated kaolinite and its use to

improve the flame-retardancy of EVA composites

CHEN Shou'
WANG Xin®

PENG XiaoHua'

TANG WuFei'”?
SUN YaoMing’

ZHANG Sheng® GU XiaoYu®"

(1. Shenzhen Beauty Star Co. , Ltd, Shenzhen 518117 ; 2. Key Laboratory of Carbon Fiber and Functional Polymers, Ministry of Education,

College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
3. Shenzhen 863 New Material and Technology Co. , Ltd, Shenzhen 518117, China)

Abstract : Formamide (FA) was introduced into the interlamellar galleries of kaolinite ( Kaol) and the intercalation

ratio of the final product FA —Kaol reached 92. 1% . The structure of the products was characterized by Fourier-

transform infrared spectroscopy ( FT-IR), X-ray diffraction ( XRD) and thermogravimetric analysis (TGA). The

FA -Kaol was melt blended with ethylene-vinyl acetate copolymer ( EVA)/intumenscent flame retardant ( IFR).

The flammability and mechanical properties were evaluated by limiting oxygen index (LOI) tests, vertical burning

tests (UL-94), cone calorimetry ( Cone) and a universal tester. The results showed that by substitution of IFR

with 1.5 wt% FA-Kaol, the flame retardancy, thermal stability and mechanical performance of EVA composites

were all improved significantly.

Key words: kaolinite; formamide; ethylene —vinyl acetate copolymer (EVA) ; flame retardancy; intercalation
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