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Study on the Flame-Retardancy of Nano Mg(OH), and Its Composite in HDPE

Chen Yi'!, Zhao Fang, Yang Junhong
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Abstract: Modifies HDPE with nano-magnesium hydroxide(MH)and MH/ RDP-NP composites. Studies the effect of
MH's dimension, the amount of MH and silane coupling agents(SC) and the ratio of MH/RDP-NP on the flame retardant
property and mechanical property of HDPE. The results show that nano MH is better than micron MH in improving flame
retardant property and mechanical property of HDPE. When the mass ratio of HDPE /nano MH is 100/60, the range of vertical
burning behaviour can reach FV-2, and the mechanical property decreases about 30 %. By modifying with SC of 3.5 % MH mass,
the oxygen index can increase 9.8 % and the impact and tensile strength increase 20 %. When 3:1 ratio of MH/RNP-NP
accounting for 40 % HDPE mass, the composites reach the requirement of flame retardancy , the range of vertical burning
behaviour is FV-1, its mechanical property decreases less comparing to pure resin, and the decrease range is within 20 %.
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A BHK% HDPES L.
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Fig.1 The influence of MH content on the LOI of HDPE
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Table 1 The influence of MH content on
the burning behaviour vertical of HDPE

MH it Bk be 55 % MH i Bk be 55 %
4% HDPE/  HDPE/ A% HDPE/  HDPE/
1%  BCKkMH 9K MH /% BCKMH #K MH
20 M&Trv-2 T Fv-2 80 M&FFv-2 Fv-2
40 M&TFv-2 KT Fv-2 100 FV-2 FV-1
60 M&FFv-2 Fv-2

A L Mk 1 rTAL, KRR TR IR SR AR
BOBE My I S, SIS IMAK MH TR 4
%04 HDPE 1Y 60 % M, HDPE HYHE ELRARE SR Fv-2
K, FIGEGK 26.2 %, RFRMIBHSATEREIR FIAH R 2K
B A&, K% MH RS HDPE MR MERER B
TR MH TR G HDPE MIBHAYERE

MH FIBHIABLIR N . MH AT, 7 AR MgO IE
WhOGE, ESEY R, BRIEMER, IR
AHELS, NIRRT MR KA R SEPRIRE, 1
T SAELE T AP RH P R B [RIET, il AR
IR ZEIRA T YRAR AR IR W . MH B X & 4 F
MR —E R E R VE T, JF A5 SR ff ™ R 1Y
R B P AVER . Tk M kAR /N, i
PR K, AL #5380 HDPE H*, %5 HDPE JF
PR ZETR, ATk 2 5 G A BRI

MH T HDPE M i B2 (s g 0 UL 2, i
SRR PARRE | WEPRKRW R E 2.
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Fig. 2 The influence of MH content on
impact strength of HDPE
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Table 2 The influence of MH content on
mechanical property of HDPE

=3

MH | % M fig
IR B3R /MPa R W)

1% Mok Mu 40k MH Mok MH 90K MH
0 26.5 26.5 876.23 876.23
20 21.8 25.1 549.12 621.75
40 19.4 24.4 479.32 504.60
60 16.9 19.3 267.98 348.52
80 14.6 15.2 104.42 160.23

100 13.7 15.7 101.55 142.45
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W BERIRGOR MH . ORI MH AR
B, 9K MH FESSAHR A1, R R A ST R
WL, 5T R0 T4, X R 5 nh s i
B —a 8. B MH R BIE R, POk T
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Fig.3 Theinfluence of SC agent content on the LOI of HDPE
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Table 3 The influence of SC agent content on the burning
behaviour vertical of HDPE

Sl R s S5 Sl R b8 S5
AR vy BERS mua RS || AR ma mES Mu RS
1% B 60% BN 100% 1% BN e60% HUN100%
0 FV-2 FV-1 3.0 FV-1 FV-0
1.0 FV-2 FV-1 3.5 FV-1 FV-0
2.0 FV-2 FV-1 4.0 FV-1 FV-0
2.5 FV-1 FV-1 5.0 FV-1 FV-0

BB 7380 MH 1 3.5 % BURELE IR /A & a)
IR HEAEYERE , X B T e RIS H R A AN RE
INEN S8 A R B 2R, T 22 B A e (R 7] B 2K
NG EAE, BWAS IS ERORr . & 4 W6k
St (R IR ) FH S X R 3R 1 24 PR R I 52 )

F4 EEERFAEXN gppr NFEMENEE

Table 4 The influence of SC agents content on
mechanical property of HDPE

Tk A 11 106 7 71 2 {3 fig

s &4 %K oL fif 5 W 24 fij 4 2% ot o R
/% /MPa 1% / (kI m™?)
0 19.3 349.23 32.5
1.0 20.5 363.87 33.6
2.0 23.8 392.98 35.8
3.0 24.9 414.64 37.9
3.5 25.4 378.76 38.4
4.0 25.7 392.15 38.2

H12¢ 4 AT, X HDPE 1A R UE TdS i e (B R 6
TACER, A F T m S 2E kel Hop ab s i A
R R AR, MWK R IR R AR, X
FRZRWZES, 506 Mu IR HDPE ik, #im
SR T ORRL P IEIR R R S A R ER R, A
FARRIREE AP, TR, e AR,
A A R BRI Ty A RE O 25 B 5 18, TR E R e
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o, [FRFAZREG. RN AL
BEPEL, Jot . JOR . MIKRSEIUA . IR TR
WEIR R /R AR B, AR S S i, 2R
PR BB a3 SRR, H RDP BIESYIR, A5
BISTIMARZ . WG & A R s o i, RBTE
POBHBe il R IR B E ,  [RIB R BE s T3 ) AR 25
AR, BT DR 2SRRI ) il 22 o R RDP A
NP HEATHESCH SN #5 RDP-NP., MG, #HAE
BEBRFI AT 5T HDPE o AR AR 5845 R,
ffil#% RDP-NP I, RDP I NP FUBTE LU 3:1. ASBFEH?
HAEEE T WRBEEARI ERFEIVET, 3R 5 AR IR BT
M RDP-NP Fl MH WA RIRGEVEREFN )24 PERE 52
Wi, JT 53 0N RDP-NP/MH 5 HDPE Ui LE

R 5 MH/RDP-NP E& RN FE L3 AR MRS

MAEMENI I
Table 5 The influence of the different ratio of MH/RDP-NP
on mechanical property and burning property of HDPE

IS4 2 9K b 1 he pIE L i
MH RDP.NP SRR B BIAGREE WP aha s E
1%  ER /MPa P KI/m?
30 10 258 FV=2 21.9 523.23 26.8
20 20 264 FV2 20.5 449.67 22.4
10 30 272 FV- 18.8 372.44 18.9
5 35 273  FV=2 17.4 387.87 16.5
0 40 26.7 & FFV2 177 399.21 12.7
20 10 229 K FFv2  22.1 531.95 27.2
5 15 21.4 |EFFv2 212 528.60 24.4

M 5 A[HI, RDP-NP F MH 84 HFHEAE T,
LH R T Mg(OH), fEm i FBK, AR T
it RDP F AL R AR fmsie; R L RE B 4 i Np
KR, TSR A IR AT E 2 I R Mg(OH),
WK, I B B AR AR, AT A R A4S
FEERVERT . SE3R4s 3R, 4 MH/RDP-NP M 10/30 B,
KRR M BHAA L BE A AT o {H RDP-NP AU3E XS )2 Vg
JCHE whi o BEA B, FLR iR B A R 24
R AL, 2R ER RDP BlE L HAH
SRR, AR i o i S SRR AR B M A AR 2
E2E, NI T PR . Z56 J12- FIBHER S ,
SEVRZ HE I MH 1 RDP-NP #5143 4 HDPE Jit &
130 % 510 % B MR R IRAAERC L, LA AR
2P R BRI BEAR /DN, 1 BELA A Bk 1A I 25K
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1) HDPE/MH & Bl MH 1t (38 I BEA PR35 , 2
JIFPERE N R . B INAK MH 7R F 0 BRSO B I8 5%

TIPS MA R ER, BAMAK MH R 8 )12
PERE T BRIR AN, BEFRYIK MH TS INBT 54 HDPE Jit
B 60 % AEEER IR, M, TEEABEATA FV-2
%K, FIREET 2R 26.2 %, DRI SRR TRE 30 %,
W R TR 50 %o

2 ) ZRELER PN 2 ot My T B R A
ZBHBRVERE AN 7 2EPERE o 2 red o B IR0 VS 5 i Ry
MH JEHE) 3.5 op BF ik Aol tERiUR, teist, AFe%u
RUHERTHE R 9.8 %%, 1ty 3 BE RN a8 B AR e ke
PIHER 20 9% BLE, WIZUHK Rk T

3 ) RDP-NP AILUFI MH & Z| PR AR RCR , I
WD BHBAFI . 2R R TP MH FI RDP-NP 5
5350 HDPE BTt 30 % 5 10 % B, KRR
RALIK Fv-2 P, BIRECN 25.8 %, J1tFEREREIR AR
FE/IN, BHARPERE O A N4l My A 3 .
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