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Table 1 The formulation of EPDM/PP composites
, Faw/ %
FE i
EPDM/PP EG MEG 1010
EP-TPV 100 0 0
EP-TPV-EG20 80 20 0
EP-TPV-EG25 75 25 0
EP-TPV-EG30 70 30 0

SR R
W oW W W W W W

EP-TPV-MEG20 80 0 20
EP-TPV-MEG25 75 0 25
EP-TPV-MEG30 70 0 30

1.5 a5 LRI

24 (FTIR) 43T, B3 i T4 5 5 KBr
A ST, 0 80 4000~400 em ™' #A
T(TG) o, 4 Ny SR 7 20 mL-min ' F , #R
HURE i B i 5~10 mg BT 3 v, 003 7 32 5 T 40~
700 °C, FF R B 20 “Comin ', HE EH A BN (UL-
94) , AR 45 ASTM D3801 #r #fE i 47 M4k , #F i R ~f
130 mm X 13 mm X3 mm, & 2 6 5 0 H AL 5.
Bz R A £ 8 (LOD) , M 4l ASTM D2863 b it
ATk, A5 R S 100 mm X 6.5 mm X 3 mm, 5 41
T 7 0 FC AR o A A R R UL 1 W 2 SR
T, A FH X 2R BE RS I (SEM-EDS) % 12t i 28 1 #E 47
JTCRBEEH . SRR K, AR PR GB/T 528-
2009 i B AT 004, 903 7 5 S 500 mmemin A
ZHRE S 5 AR, SR 5 BT 34916 .
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(MEG) #F A [R) il R AR £ 09 500 25 1B 28 an & 2
FiEs o M 2Ca) FE 2(b) AT UL, EG B AR A [
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(a), (b) micromorphology and local magnification of EG;(c), (d) micromorphology and local

magnification of MEG.
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Fig. 1 Infrared spectrum of PU,MEG and EG
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Fig.2 Micromorphology and local magnification of EG and MEG
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Table2 Analysisofsurface elements of EG and MEG

w/ %

FE P N 0 C
EG 0 0.441 16. 387 83.172
MEG 7.537 8.448 25.135 58. 879
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&3 EPDM/PPE&# I S5 EE MR LR
Table 3 Oxygen index and vertical combustion data of EPDM/PP composites

B i LOI/% UL-94(FE 2R 3 mm) T T

EP-TPV 17.5 NR A
EP-TPV-EG20 22.5 NR A
EP-TPV-EG25 23.0 NR A
EP-TPV-EG30 23.6 V-1 &
EP-TPV-MEG20 23.1 NR H
EP-TPV-MEG25 24.5 V-1 J
EP-TPV-MEG30 25.0 V-0 x

2.4 E4&WEEPDM/PPRyHFAE M
AW EG & &M MEG & & i & A5 # B EPDM/
PP 7E N, SR T TG M 4 f DTG fih & 4n 151 3 fr
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EG 5 MEG i, &2 & # % EPDM/PP (¥ 5% 5¢ 5 B &,
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Fig. 3 Thermal stabilities of EPDM/PP composites
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T B, T WAT0O CEL , FEH I BEY
EPDM/PP S AK (1) 43 fi# , Ho v EP-TPV-EG30 R
— AN R KRR R IR, TTRE R T EG
W& K, EG 4> f# 5 EPDM/PP 43 fift 5L 28 A % W
i . EPDM/PP/MEG & & & — #4 & B Bt , EP-
TPV-MEG20 (1) 5 — Bir $4 2Kk 0 A8 B &, A] fE
T MEG % i 2> B % 85 R &5 5 EG 19 2218 5 i
r R B8 o 2, 8] B 38 SR K I I o 0 0
EPDM/PP 3t A W e #4554 AT, DT ZE 3R P 3 4
fift ;24 MEG % Jin i 28 20% F1.30% B, 25 — B #42%
UG R T B B — S ] R T B SR AR 4 R
A Y B¢ J2 AR DL K B EG 3 i 72 A 5 SR Y
PR -

A MR EPDM/PP 9 #1541 56 13 40 204 51
F R4, A Tow B2 A M B 85 5% B I Xf
N AR BE | T 0 B A AL AR B 58 36 31 A (1)
B X R IRE . R R AT, E A MK EP-TPV-
MEG30 i 5 K 4 43 ff il B T, b B & # KL EP-
TPV-EG30 W] i 2 i, Ul TS I 2 4% it MEG J5 £
R e BT RE T A% A2 8 19 A7 5 2 R B, 2 R EPDMY/
PPE G MBI RAREM . WINMEG ME & M EHE
700 “CF B 5 R L N EG 89 & & #F RS A%, i T
ARG Y FEE siEkie 2ok A T RALRL 7 EG.
2.5 EPDM/PPE&MEIMAF MR

EPDM/PP % il EG #1 MEG J& 9 & & # Ft
EPDM/PP Ji % PE R4 T 5. HE 5[ H ,EG

®4 EPDM/PPE&SMHBIRKLEHIE
Table 4 Thermal weightlessness data for EPDM/PP

composites

B g Ton/C ToC I;;‘O‘ds‘;‘;
EP-TPV 384 474 2.2
EP-TPV-EG20 308 353,470 16.4
EP-TPV-EG25 296 351,471 19.3
EP-TPV-EG30 286 418 22.1
EP-TPV-MEG20 303 473 13.7
EP-TPV-MEG25 290 349,470 18.4
EP-TPV-MEG30 283 344,450 20.4

MEG FHAA 7 (9 A XF EPDM/PP (11 2 VE BB A &

L B EG 8 MEG & & 893 i, EPDM/PP
52 AFRHE R AR R E 10096 5E s B W 2R KR
T 28 5 R 2 R AR, EE b FRALRL T EG R
K, ERBEYIHIEM A2 DA B, S8R
G WY BN Iy £ T, il ) 2 R KR R % 4l EP-
TPV MR GREE K 8. 2 MPa, Y EG iR &R 20% .
25% F130%% B, P fsm B4 I N B T 32%,41% A1
57% ;4 MEG ¥ Jin £ 2k 20% .25 % F1 30 %% B, 4 i
SR R T 28% .39% M145% . AL EG, B
MEG X} EPDM/PP S 4K 44 B J7 27 M fig 0 1 I8 7%
JEE /N, EEH T MEG #1679 2 85 2 & 55
REWHREE — 2 A, 5 MEG 7£ EPDM/
PP B4R i 2 B0t & B AT

*5 EPDM/PPE&MHIHNFIERE

Table 5 Mechanical properties of EPDM/PP composites

FE i PSR g /MPa 10020 Effi/MPa WPRUIRR/20 #iR)E/(N-mm )

EP-TPV 8.2 6.2 603 25.2
EP-TPV-EG20 5.6 3.8 484 18.9
EP-TPV-EG25 4.8 3.1 392 15.2
EP-TPV-EG30 3.5 2.1 281 10.3
EP-TPV-MEG20 5.9 3.8 496 19.2
EP-TPV-MEG25 5.0 3.4 401 16.0
EP-TPV-MEG30 4.5 2.9 312 11.4

& 4 EPDM/PP J H &2 A 0 k) Wi 1 00 2
$E . MK 4(a) 4l EP-TPV Y W 1 00 % 551 7T LA
E L REY WA E A EEL . WE 4(b) FIE 4
(O EGHREYIIEMAEERZE X BRZ

EG R F g4k i FLI s 46 L EG & 6, MEG 5 R &
YRR B ST R i A SRR B E LS
£ A MEG X EPDM/PP & & # 8L 1) 7122 P g
4G FE E LU N EG B mg /N — 28
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(a)EP-TPV;(b) EP-TPV-EG30;(c) EP-TPV-MEG30.
B4 EPDM/PP KILE & bR BT i GO IE 5
Fig.4 The section morphology of EPDM/PP and its composites
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Effect of Microencapsulated Expandable Graphite on the Flame
Retardant Properties of EPDM/PP

CHEN Sheng,CEN Lan, LI Zeyang, CHEN Weijie, DU Binghua,ZHANG Ershuai
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510000, China)

Abstract: In order to improve the flame retardant efficiency of expandable graphite in the polymer and its
interface compatibility with the polymer, phosphorous polyurethane can be used as an effective interface
modifier of expandable graphite. Phosphorous polyurethane microencapsulated expanded graphite was
prepared by solvent method using tris (hydroxymethyl) phosphine oxide and toluene 2, 4-diisocyanate as
reaction materials. The structure of microencapsulated expanded graphite was characterized by infrared
spectroscopy and scanning electron microscopy. The effects of phosphorous polyurethane microencapsulated
expanded graphite on flame retardancy, thermal stability and mechanical property of EPDM/PP
thermoplastic  elastomers were studied by limiting oxygen index, UL-94 wvertical combustion,
thermogravimetric analysis and electronic tensile machine. The experimental results showed that phosphorus
polyurethane was successfully coated on the surface of expandable graphite to form the microencapsulated
expandable graphite, which could significantly improve the flame retardant of EPDM/PP. With addition of
30 wt. % of microencapsulated expandable graphite, the oxygen index reached around 25%, the vertical
combustion of UL-94 reached V-0 grade, and the char residue rate was around 20.4% at 700 °C. Compared
with the expandable graphite, the maximum thermal decomposition temperature of EPDM/PP composite
with 30 wt. % of microencapsulated expandable graphite was 450 ‘C, which was increased by around 8%.
The mechanical properties of EPDM/PP thermoplastic elastomer could be effectively reduced by adding
microencapsulated expandable graphite. Comprehensive analysis of flame retardant and mechanical properties
of composite materials showed that , the composite materials could achieve the best performance when 30
wt. % of microencapsulated expandable graphite was added .

Key words: tris (hydroxymethyl) phosphine oxide; polyurethane; expanded graphite; flame retardant
performance ; mechanical property
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