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Synergistic Effect of Organic Illite on ABS /EVAC TFR Composite
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Abstract : The illite silicate (ILT) was surface modified by octadecyl trimethyl ammonium bromide (OTAB) to improve the
compatibility between ILT and polymer matrix. The organic treatment illite (OILT) composites had a more excellent comprehensive
mechanical properties which was proved through-the comparative experiment. At the same time, the influence of OILT as synergistic
agent on the mechanical properties, flame retardancy and thermal stability of ABS / EVAC flame retardant composites was also
studied. The results show that when the OILT content is 1%, the composite has the maximum tensile strength of 16.85 MPa, the
notched impact strength of 4.3 kJ /m’, the maximum oxygen index value of 27.3% and can reach V-0 rating, and also has the best

property of the initial thermal stability. All of these indicate that the moderate adding of OILT can take a good synergistic effect on

the flame retardancy in ABS / EVAC composites.
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WG — T 2% - K IR E (ABS) 1 b 25
A HERRIE IR — ) T AR AR A
Ze 7 i 22 SO R R BE AR BB Y B SR A
{RHIETF X PR R 2 125 %, BT TR Z REE N
A AR S N TG 1 B AR LR R ) Y, e LR
WL & (APP) VE M RIS AR, DL 2= 1% DU (PER)
VE AR A I B BELA AR R g o Tz BP0 X1
ABS R R, i T H A G IR A TE, (A5 AR T
PRIME , — B BELATRI A i T 14 51 30% s s £ 0,
17 e L7 i 2 B A MR 2R R R T B
SRy R 22 BRI 5 2 SR FH LR 391 450 22 1k ok il 2 BEL IR
RIS H g =Z [0] A AR 251, DT 3 v &2 MR )2
PERE " EH R M - LR LT (EVAC) FL

RO PR I R K R BHAER 9] (IFRC) b4 TR 2 il 46 T
EVAC R PERHAAT U, AMGEBHER ] S5 ABS #4
JEZ RIAAZAE2ZE B SE. (HoR T — R E A
R BELAA 1 B s AR L BELA TR Jin i, K 2wk 5
H N R R R A R Ry v 4 7 BRR 52 A 61 R
Hr A BER MRS, Herp LS = U 4A S 1)
DL A U SRR ST A N L. SR ENAR /D

*[E R H SRR I & T (11272093), )4 B 5 S B0 B
T BR L 2 3 54 A0 3 R B B 0 H (2012), 1 7R A4 T A WF I H
(2012B091100432,2013B090600123), ™~ 4% i 12 1 40 F R4 kb T. T 7%
BARTF & RS H (2013CXZDB004)

BRR N AR 1, 302, 09T )7 7 R 4 AR N T

Wik B2 2016-03-26


杨超


22 TSR

2016 4F 55 44 45,55 6 1

A SCHRAGE BRI (ILT) 1R A BEER RGN R G b
RSN , ILT VR — s B EOREERRER ™ A1, A
R IR E I = ve SNTNE RN CTESTTY SR v
E, EIRA LS A £ &, ILT HAH KW
DR L, (H 8 X A T LR B, il A8 A HLEL
P ILT(OILT), ¥ 25 W &b e 38 H 5 5 G4 5k 2 1]
AR AR, A BT 28 e 8 ) LA VAR
1 SEEES
1.1 BA#

ILT : 4000 H, RAFEARAT T ;

ABS : HI121, SN FE S RME A BR A ] 5

EVAC ZLWE: RS 50 60%, b2 4L Tl
AR

APP . RAFE >1000, T4 WAL AR A R
NGIE

PER : fb2z4li, Blhr T ( il ) ARRA A

FEGEMRIEF] . KH-570, 7k 5 i [ 28 A 504k T
MR BR AW

Fosdedk = H I EALEL (OTAB) : fh2#2l, BT
TR (i) AR

TCIK B BR BN (Na,CO;) + snAfral, Bl T k51 (
) AIRAFL
1.2 #&ESBE

B0 R0 A X B (A ) OBUSE AT B AL SR AT B AR
35 mm, K42 32, [

{857 A 2T MG (FTIR) A2 6700 %Y, 35 [H
Nicolet /2] ;

HL, T 7 EIREHL : CMT4204 Y, TR T B = &
R A BR AW 5

B R . XTUS.S AL, RS T 4 G
ML ERAT BR AT 5

SEFEEON X XYC=75 ), AT 4 oA
AT RAF]

T L IRBE L . CFZ—4 R /e 5T VLT A3
]

P (TG) 43 H7 4 : SDT-Q600 %, 2 [F TA A
Al

i 7 25385 (SEM) : FEI-DualBeam %!, 3¢
FEI A ¥ .
1.3 XA &

(1) OILT A4l %%

BUILT By K 50 g 43 %) 2 L ¥ &2 24 0.1 mol
/L ) Na,CO, T, 7E 80 °C 7K 1 5 v o s i

4 h, 5 Ja A UE I 2 B KU AR 2 443 1LT
(Na-ILT). B ff 15 2 (1) Na-ILT Fl3& & 1Y OTAB i
2 PR, I A A IR R R 2 h DLk E]
FEATEE . B AR AT OTLT 23 Fk Uik =
TR E R S B AAAE SR e B IR

(2) OILT Wk BHARSE G AR i 45 o

W BEL AR 550 K2 A8 & 43 #5070 A1 OILT #3 oK 3 i
EVAC ZLI 17 v 28, AR AE 77 3k 0L Sk
[10]. AR50 2 e PEBH A 78 K A ABS #% — &
He R AT EORL, SR 5 BT 80 CTEF P T 2 h,
BRI W3R 1. A &2 & M RHER I o [ il 8
FUAE X IR] 1) BUBAFF 5 AL i 4, WRAF A% LE ok
120 BRpLA X ENREE A 170 ~ 210°C, PIARIRFT
B 55 33 43591 8 60 r/min A1 120 r/min, ¥ 17 =
RV o Rl 28 i i REER S G A RER T RE AL
Fae FE B ] ROAS [ RO RE 2%

F 1 OILT il RIS &+ RER %

AV 5 EVAC {3 IFRC
LU ABS OILT IFRC EVAC
OILT-0 52 0 30 18
OILT-1 52 1 29 18
OILT-3 52 3 27 18
OILT-5 52 5 25 18

1.4 HgEm

i PEREFE GB /T 1040-2006 ST, 1A %Y
TRE, PPN S mm /min ;

mhifitERESE GB /T 1843-2008 HEATINK, A %Y
BT

W BR 4258 %1 (LOT) #% GB /T 2406.2-2009 i#E17
T, B RS A 80 mm x 10 mm x4 mm ;

I BB GB /T 2408-2008 #EATIIAR, FE 5
]S4 125 mm x 13 mm x 3 mm ;

TG 43#r: ZERSIAEE FLL 10°C /min fFHE
N E RIS 700°C;

SEM 387 « W4 i 3 Ao Y R0V A9 Wa I, SR8 )5
XoF DB RIS 4 )5 A TR
2 HER5VHE
2.1 OILT #4547

K1 7% ILT & OILT () FTIR 3% &, W 5%
Xt b ] LUE 3, lerE R S R AR R, Hor
3620 cm ' 5 3624 cm™ 4 ILT JZ [6] 7 B —OH 1Y
W WCHR Bl I, 7 3436 cm ™' 5 3433 em ' b ILT 4%
FA 8 T8 P 25 G 7K F RO 4R IR s . A LE TLT Y
ZIHMERE, OILT 7£ 2917 em ' 5 2847 em' 4bFiis


杨超


AR, A5 : BUPEHRIAT % ABS / EVAC IERKBILIA S 504 kL s /e 23

TSRS, B SRR T C—H R
AiPrzh 7, B e T RAHEDRT Y Na-ILT S A4 7 2
¥ OTAB Fr 6, AIMTAS 2] T 2ok J5 1 OILT,
X — 5 E Hh OILT ()—OH ¥ & I L ILT B i
WA T OILT £ 800 ~ 650 cm ' [a] I 14 fity 1
580 ) 2 BARE S P JCHLES F (U COyT A ) MR
VS

4600 3500 3600 2300 2600 1500 1600 5(;0
WEL/ em™!
1 ILT 5 OILT /Y FTIR %4

S FE TLT Bt Ak B8 BHAR &2 & B4 R i
S, SR L 3% ILT B i & A A0k (Rt
ILT FHBRE A MRHE K ILT-3) A RFFE 42, 23 %t
Lt ILT SCPERT I 2 G AR 22 P RE R AR YE RE A 42
b, 8500 2. R 2 AT%, ILT BiEe A Mk
() 77 2 B FTBELA 1 BE AR L T e AT A9 & A,
bR fos BE By 11.84 MPa 42744 15.54 MPa, #if
T80 B 4.53 kI/m’ #2874 4.70. kI /m”, LOT
i 25.4% £ T+ 0 26.1%, & Th48 53518 31%,3.7%
N 2.7%. e A B 52 has 0ok 183 22
R SEURE 5 BRI B Z [ A2 XA i B 5
M) 5 K, FEFr At B PR b 23 B e e P AR AR 25 1 45
ZH L IS, SRS A a0
FER KR

F2 BPEAMER AR A PR SRR A RO BT
MR/ BRI/ MR

p LOI/®
v s (K- mfz) MPa % /% O1/%
ILT-3 4.53 11.84 23.72 25.4

OILT-3 4.70 15.54 27.86 26.1

& 2 R 3% ILT BCPERT S R BHsR ABS 641
BHY SEM MR F-. I8l 2a 0] LA Y, SOPERT 09 ILT
SRR A 22 (R AH 2 e 22, W80 T B S %) 0 B
1M 2b PR AT AR 31, 2P JS Y LT REA8 S50 i Ak
PRIEAE A, b T DA T S e Ak B S s T
ILT MGt , 3 E S ABS WRZ M 456 11,
2.2 OILT *F MR E M4 /) S aLeh %

& 3 7 i ASTE] OILT s in 2 34 BHAR ABS &
GREH Jr2E e RE. NPT DUE 2 A AR
f Fir i B2 B OILT ¥ i (38 i 2 BL5E T+ & e

() (b)
a—ILT-3 ; b—OILT-3
€2 ILT-3 Al OILT-3 () SEM R A~ (Jilrk 20 000 1% )

187 % 15.0
§ 171 / 148 Né
~ 16t 146 2
g N
B os) 144
14 / 142 #
o £

Be . ‘ ‘ 40

OILT0 "OILT1 OILT3 OILTS
X EEGi S

F3  RIVOILT AR A bR 12 et
TR Y OILT S & 4 1% B, & & 1k
14 7 i E 3k Bl K (H 16.85 MPa, A b & ¥ il
OILT 11 24 # Bt (AL 35 & 4 14.12 MPa), 2
1 I8 B 19.33%. SR 24 OILT A9 i i 2 i —
AN, B2 AR A B ) SR R R
4 OILT ¥ il 4 3% B, & 4 A4 k7 4 o B2 Ry
15.45 MPa, i34 OILT ¥ ME K 5% B, HAL s
JEAL R 13.20 MPa, H: Z A F AR T8 i OILT A T [
T 6.52%. EEREH T/ EA OILT ZER A YA
TS TGRS K S S S BT R
B A b B A SRR B B, T RRAIR T & A
g S IUE A (T

K 3 el F B AR bR BERE OILT
IR PRGN 2R BT, YT 1% B i
SREEN 4.3 KI/m’  MITEE N 5% I, ik kil
5 4.89 kJ/m®, A HL AR VSN OILT X FR 41 (Moo
HHREE N 4.12 kI /m®) 2T+ T 18.7%. E AR
il 58 R B OTLT 48 Ji 2 A 348 K i AS 484 o, JHL D
KI7E T OILT 5 ABS B fiig = 8] (4 AH A5 45 3] 1 B
B , AH EAR MR B BRI AR (APP) 1T 5,
OILT 1 T2 a]4f A 19 OTAB 5 JEAA R 545 & 5 N
S, NI = T 2 A Rk SR b
2.3 OILT ALk 5 A PR AR 09 % v

2 3 78 R [A] OILT s in 2t BHE &2 & 4 i
FEERTEBE. X T ABS IR, H: LOL A 17.8% H
e SR, i 24 A 30% FHAAF S , H LOT #2710


杨超


24 TREIERL

2016 4F 55 44 45,55 6 1

26.5% HAEEBREIUNIAE] V-0 Ko HLARRR I
BRI N 30% B, B OILT M5 A, & &4k
() LOI IS pdi ke, 4 OILT i
R 1% B, ik B K LOL, R 27.3%, H 3 B A be 14 fig
IKE) V-0 G 1Y I g — 2B s , #8F LOol
IR E AR MERE LRI T R 4 OILT i
I AT, A B TR B SRE &, B
FEI AR S B B MR s SRR % OILT ¥ i
(A48 0, TR R Ay B i J2 A0 2 LA BELAR 700 o 4k
FEHIE MU N, 50 NH, AR B Bk, 9] 1

AR RIE A

# 3 AE OILT HRMEXT AR E & # FH Rk A8
Y =S LOI/ % I FURGRAE (UL-94)
ABS 17.8 ¥

OILT-0 26.5 V-0

OILT-1 27.3 V-0

OILT-3 25.8 V-1

OILT-5 25.2 V-2

2.4 OILT ¥R &M At ASE M AR 09 % v

& 4 & OILT Wt IR S G4 BL R TG R 43
HHE (DTG) k. ME 4a v LLE 1, M8 54k
VST 1% (1) OILT Kb E AT f5e 4 iy b A4S e vk | i
4 OILT & fin it i — 25 38 i Je s MR A A 1 P e
PESCH BT T B, X — s 5 25 PR BT g 20
AT, MIREAE 370 ~ 450 CIX I HF B N E S

(=
(=]
T

40 t

ikt PREFE /%

907100 200 300 400 500 600 700
W/
(a)

0 100 200 300 400 500 600 700
W /
(b)

OILT {4t —0; ---—1%; --- —3%; ——5%

a—TG £k b—DTG Mk
[l 4 N[ OILT it oy BELHAS S A4 BHI g

Rk ABS R 1 HAI A, T LA S 8 B0k i
AT BRI SR TR, IR T 500°C
B, DU 3R 6 0 1) 43 firk S AR S8 B L 2B K BOE A,
I OILT-5 Al OILT-3 #f 5 A7 % /5 5% < 1, 43 il
KF) 27.8% Ml 21.7%, EEJEH T ILT A 5 HA K
o A AR e, R 7 5 v R B T O S R,
DASEIN T A4 R B 5k ke . {HX EE OILT-1 5
OILT-0 & F ki, K3 OILT-1 W i w5 AR £2
H:500°CHE RN 20.6%, A H OILT-0 1M 7 ( Hook
WA 18.2%) 1 TF T 13.2%. & 48 KBHE 500 ~
700 °C i B X [R] 14 5T et 4% AR 258 38 BHM M o) e 44 3% o
fFa E Ik, AT L Y OILT Bk BHBA & &5 b4 Rt
() e 2B e R MEAR DL AR U N OILT &4 Ak Xt
JiEE2E IS

& 4b AT & A PRI S ZA R = A
B BL, 7E 2000~ 300°C X [B) A5 — > /N R i 0, 3222
J 2GR TRRER R B 28 o i, RISk APP IR
ORI BETR , RIS (R B PRAUE PER 1E R I fiE
% 7E Hoak B3 iR 2 W A5 21 7843 1 e 4k 5 76 300
~ 370°C DX A AT — > v 2 [ e, 222 525 bk
o EVAC FORES# , ILISE EVAC 0BT 7= A2 1) S R A
I REME UE— 25 (e SR U 1 2 Ak, [ s AR+ ) 7Kk 2%
AL BB BN B A R SR IAE L 5 7 370 ~
500 °C [X ] ] 3=k ABS B4 il %) [ i 0 , 4 35 13568
if 500 °CHT, M2 FA V-, UL BIFE 500 °CHJ A4
RO A4
2.5 OILT W2 F¥k 2641469 SEM 547

[ 5 3 OILT-0 5 OILT-1 &4k EHH SEM iR
Ao B Sa T LAE H, i T RELERSR APP B0k: 5 4
JIRFAAR 2 (IR AH 22, B T BH S AN A
FEH R R FE 0 B S O T B S 1 B 1T Sb
HU AT LA Y, OILT 5 3B i 22 [ A A8 P g b
FEP N R i AR, SRR AR RS, X — A
D 722 PR BEHE TP OILT—1 76 S fham B A v o5
JEJ LT OILT-0 WAEA K4 .

(b)
a—OILT-0 ; b—OILT-1
5 OILT-0 5 OILT-1 & &4k SEM IE


杨超


AR, 4 : BCPEHRIAT X ABS / EVAC IERKBILIA S 544 RH Bk /e 25

3 &g

(1) K OTAB X ILT #E47 & i ede o 4 # mT 4l
#% 5 ABS RIIEAHZ BT OILT,

(2) 24 OILT # il 1% i, S8 i 45 Y B
ABS & A HHRLEA R EFH 1A RE R B BE , K
R A AT 35 5] 16.85 MPa, il #RE Ny 4.3 kI /
m’, LOT 7] ik 3| 27.3%, H. 3 R B9 0135 5] V-0
95

(3) MIESE PERET &, 4 OILT Wi 4 1%
it AR B PR AR e, A EAT B A
Iy PAFR e M H e 8% i AR R N OILT o 20
3 B 4 R, SRR A i AR OILT R A sk
BRI, A8/ T APP-PER F4 I, FR A T RiAR,
EPE =Ry vy SR 0] R &

(4) N G MR B F v LA 2, et I i
ILT 5 L4 i 22 8] (4 AH 2 P B A5 3 i

5 % X #

[1] Ebadi M, Mirdamadian Z, Ghanbari D, et al. The effect of
aminated carbon nanotube and phosphorus pentoxide on the
thermal stability and flame retardant properties of the acrylonitrile—
butadiene—styrene[J]. Journal of Cluster Science,2014,25:541—
548.

[2] Camino G, Costa L, Trossarelli L. Study of the mechanism
of intumescence in fire retardant polymers:Part [——Thermal
degradation of ammonium polyphosphate-pentaerythritol
mixtures[J]. Polymer Degradation and Stability, 1983,6:243-252.

[3] Camino G, Costa L, Trossarelli L. Study of the Mechanism of
intumescence in fire retardant polymers:Part [ ——Mechanism of
action in polypropylene-ammonium polyphosphate-pentaerythritol
mixtures[J]. Polymer Degradation and Stability, 1984,7:25-31.

[4] Dai Peibang, Wang Deyi, Wang Yuzhong. Thermal degradation
and combustion behavior of a modified intumescent flame-retardant
ABS composite[J]. Journal of Thermoplastic Composite Materials,
2010,7:473-486.

[S] Dai Peibang, Meng Fandi, Wang Xiuli , et al. Effect of an ultrahigh
rubber ABS impact modifier resin on mechanical properties of
intumescent flame-retardant ABS composites[J]. Journal of
Macromolecular Science,2010,49:542-551.

[6] E3E, B E, XML, 5 . B / Z U S I AK R
FIBHEL ABS MRS [J]. T E SR}, 2005, 19(5):39-42.

Xia Ying, Jian Xigao, Liu Junlong, et al. Study on intumescent
flame retardant APP / PER retarded ABS[J]. China Plastics, 2005,
19(5):39-42.

[7]1 Lai Xuejun, Zeng Xingrong, Li Hongqiang, et al. Preparation and

properties of flame retardant polypropylene with an intumescent

[8]

(]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

system encapsulated by thermoplastic polyurethane[J]. Journal of
Macromolecular Science,2012,51:35-47.
R BEYRIRER AL/ AR TIFFCERE [1]. 10
KR, 2010,23(5):22-27.
Zhu Wen. Advances in preparation of polymer-encapsulated organic
and inorganic nanocomposite particles[J]. Shandong Science, 2010,
23(5):22-27.
REZM, AR, TR . RGN - BRI (2 R R
FEEBER ] 6 B ARAT [J]. 50 T-24R , 2008(5):472-479.
Yuan Yanchao, Rong Minzhi, Zhang Mingqiu. Preparation
and characterization of poly(melamine—formaldehyde) walled
microcapsules containing epoxy[J]. Acta Polymer Sinica,
2008(5):472-479.
AR, U RS, AR P A L — A JE s B ABS 2154 -
[¥, CN201510469422.8[P].2015-10-07.
Zhao Song, Yu Huiwen, Xu Baiping, et al. A modified
halogen-free flame-retardant ABS composite:China,
CN201510469422.8[P].2015-10-07.
Nehra S, Dahiya J B, Kumar S. Effect of nanoclays on thermal
and flame retardant properties of intumescent coated cotton
fabric[J]. Asian Journal of Research in Chemistry,2013,6(7):676—
682.
Wang Zhenyu, Han Enhou, Ke Wei. Fire-resistant effect of
nanoclay on intumescent nanocomposite coatings[J]. Journal of
Applied Polymer Science,2007,103:1 6811 689.
Nie Shibin, Qi Shaohua, He Mingshan , et al. Synergistic effects
of zeolites on a novel intumescent flame-retardant low-density
polyethylene (LDPE) system[J]. Journal of Thermal Analysis and
Calorimetry,2013,114:581-587.
EUK B, T, EAE, S5 LA X SR NG S A R DR
KAEIRISE [0]. TRRERL HT, 2014, 42(5):80-83.
Yan Yonggang, Wei Ping, Wang Shifeng, et al. Study on
synergistic effect of sepiolite on intumescent flame retardant
polypropylene system[J]. Engineering Plastics Application,2014,
42(5):80-83.
Huang N H, Chen Z J, Wang J Q, et al. Synergistic effects of
sepiolite on intumescent flame retardant polypropylene[J]. Express
Polymer Letters, 2010, 12:743-752.
TR, £, s, 48 W pBess Ak — 500 i 2 8T B AL
B E Bk IE, CN201110149868.4[P1.2011-06-07.
Xu Baiping, Wang Meigui, He Liang, et al. Self-
cleaning plasticizing venting and extruding apparatus by
co-rotating non-twin multi-screws and method:China,
CN201110149868.4[P].2011-06-07.
Chen Shaohua, Wang Bin, Kang Jian, et al. Synergistic Effect
of organic vermiculite on the flame retardancy and thermal
stability of intumescent polypropylene composites[J]. Journal of

Macromolecular Science,2013,52:1212-1225.


杨超




