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Properties Comparison of SEBS /PBT Blends Filled with Paraffinic Oil and Naphthenic Qil
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(1. Wuhan University of Technology, Hubei Key Laboratory of Advanced Technology of Automotive Parts, Wuhan 430070, China ;
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Abstract : Blends of styrene-ethylene-butylene-styrene (SEBS) / polybutylene terephthalate (PBT) were prepared by using par-
affin oil KP6030 and naphthenic 0il.KN4010-as the two kinds of extender oil. The effects of different extender oil and PBT content
on the mechanical properties and flowability of the blends were studied. Meanwhile, the cross-sectional morphology of some SEBS
/PBT blends was analyzed by scanning electron microscopy (SEM). The results show that the effects of the two kinds of extender
oils on the performance of the blends are basically similar. The mechanical properties of SEBS /PBT blends with paraffinic oil as the
extender are better, but the flowability is poorer. With the increase of PBT content, the compatibility of the blends show a trend from
poor to good, leading to the melt index of blends decreasing first and then increasing. At the same time, the mechanical properties
test results show that with the increase of PBT content, the tensile strength and hardness of the blends of the two groups have been
improved significantly, and the tensile strength of blends has been increased from 2.75 MPa and 2.46 MPa to 4.93 MPa and 5.57
MPa. The hardness of the blends of the two groups have been increased from 42.5 and 45.8 to 67.2 and 72. The mechanical proper-
ties of the blends are effectively improved, but the increase of PBT content inhibite the flow properties of the blends, the melt index
show a certain degree of decline, and the melt index of the paraffin oil blends decrease from 18.5 g/ 10 min to 16.6 g/ 10 min. The
melt index of the naphthenic oil blend decrease from 27.4 g/ 10 min to 24.5 g/ 10 min.

Keywords : styrene-ethylene-butylene-styrene ; polybutylene terephthalate ; property ; filler oil
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1.1 EZR4M#

SEBS : Taipol 6150, ¥y 4k, & & I 7 & 29%,
25°CHIEZERE 1000 ~ 1900 (20%, cP), B KA
BT

PBT : ¥R ENH K 13~ 19 g/ (10 min), %JF
1.4 g/cm?, Wi 24 fif K K 70%,420SEO0-1001, VA
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I 901.8 kg/m?, [N AT 220°C , B e i IR A H
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945 SEBS PBT AW kel Bk
A0 100 0 70 0 1
Al 100 10 70 0 1
A2 100 20 70 0 1
A3 100 30 70 0 1
A4 100 40 70 0 1
A5 100 50 70 0 1
B0 100 0 0 70 1
Bl 100 10 0 70 1
B2 100 20 0 70 1
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B4 100 40 0 70 1
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1.4 HgEm
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PETFE T 5.57 MPa, MK 1 AT LI i, DA B
SR TR ) SR YRR B SR T AR BTN A
eI IR

] 2 Shy g 2 TR W R R R i AR A 2R 15
2 PBT & i < 10% B, HIR Y i Wi 24 R I A

PREFAAE . 2 PBT S8R 10%~ 30% B, Wik
RIFWE, T T PBT 5 SEBS Mt A A M, bl
& PBT MU n, Wi A PE 2, S8 24 KR 1
/e 4 PBT > 30% B, Wi AH 72514 e 22 84 47, Ky
MR AT R ERGESE BT PBT A2 f
KN 70% , LR PR (AR W 24 STk B0
SOFEEAN

B3 Sk a2 R 1 B Rl PBT 7 171 A8
TR ZE &l . T PBT J& T #H PRA ig v f J3 4
F R —Fl, AT PBT J5 S TR 47 4% 1A Ay 1 i 2 7
PBT & H 0% £ 50% Mt v, 2 R Yy nd i
BE4r i 42.5 J 45.8 $8F+ 2 T 67.2 ) 72, H PBT
iR, R R R TSR

L 60, 160
S ss¢ > 155 §
~ 50| ., 150 -
Bo4st ﬁ%’ 45 2
o . o 1™ juss)
e _— e
E 40} ﬁ/ 140 =
£3s1 135 &
= =
= 30) / 130 =
£ 25] 125 g
m 2.0 | | | | | | 2.0 H

PBT& i / %
1 A PBT B IR i (a2
. 500, 2500
X X
> 450F o—=8 laso >
M 400 1400 ¥
£ ﬂ =
350 1350
% 300 S 300 %
gz 2500 s 1250 i
ia o
m 200 | | | | | | 200 s

0 10 20 30 40 50
PBT 4t / %
K2 R[E PBT HIHTILRY AT R

75 - 475

70 1 470
o 65F P
= - i
B 60l o 160 B
= =
= 55+ 455 =
= 150 B
N 5 =

45 145

407 \ \ \ \ a0

0 10 20 30 40 50
PBT it / %
3 IR PBT Fiki SEIRY
2.3 PBT A& RiAsh ke %k
K 4 BRRyEREE PBT & AvAsqk, LA i
SIRGETm R AR A R AR Y 1) MFR (9742 16
o MW 4 T LI A o RS AL R 1


杨超


ABEAL, & A IbemIE 7T SEBS / PBT IR REXT HE 21

MFR AS[A], {HFfi %5 PBT & 4 28 Ak 1 52 80 %) 4% {4
AL SEAR ). 24 PBT & & < 30% i}, i+
PBT 5 SEBS AL P22 5], S 50w # A 2 ph 22 1,
P EBEE PBT RGN 2 BLEA MFR T Y
B, M PBT &8 > 30% i, P& (A0 & 1R 15 21
M3, MER _FTh. 24 PBT &4 50% M}, )45
HALIRYI) MFR Y945 8] T — R E R LI, (B2
TP E AR — A AR 22 5, T2
Lalizeih SEBS AL, P EFEE A MFR R [%
IS, L PBT & &R 50% Fh 1 2 IR My 4 g wof
LEXT4E , X EEAS fin PBT A4 7R 2 TR W 2, 65 g 4
439 18.5 g/ 10min % 27.4 g/ 10min F[%Z 16.6
g/ 10min &% 24.5 g/ 10min, [AEF, B F AT 2B
HIE H BREE IR SEBS F4 i S RE 4 e 35 2% R

T A b o
=08, L8 =
g e g
E 26 126 E
= ul = 1o S
o onl S AP
~ ~__. ~
~ 20 120 2
S gl - ISP
= 16 e o 116 =
= — S =
£ 4l ‘ ‘ ‘ ! L B
s 0 10 20 <30 40 50 S

PBT# 4t / %
[ 4 K[W PBT FHEEI IR MFR

2.4 SEBS/PBT 3ty & 547

HTSCHTR T LA Y, 45 BTl A LS i AS
[], (EL TR A (%) 2P R LA SR s 1k e A AR b e 3
SRR, BB B1 (10%PBT), B3 (30%PBT), B5
(50%PBT) ixX = A8 A5 a5 5 I i i 20 iEA T 25
S, W s Bion. N sa ] LIE L 24 PBT &
B/DRE, SEBS 5 PBT MM 2402, PBT MRk
AHI B 3RAR 3 BOZE SEBS AR (843 BR AR
HH B S 7 AT A3 B P AR — R AR
ML Sb AT, 24 PBT %1k 30% A, PBT 45 SEBS
AR PE S — 208 22, 43 HOM PBT 54K SEBS 2
=SS T R Rl S R 7 o B e 1 AT
B, M Sc ] LLE H, 24 PBT &% &4 50% B,
B PBT 7 it (3 Wi i, w0 &5 AH A5 MR AR B 3t
A DE—H8 53 PBT 3R B A BUBRIR 73 HI7E SEBS
FepR v bl 4 EB 4 PBT #5940 M4 7 SEBS 1,
H W35 Z [0 5135 Wi i ST 43 B RRAE, UE I P &
MM R AT

PBT %4 : a—10% ; b—30% ; c—50%
[%'5  SEBS/PBT R ufdi i SEM f ;5 (x 5000)

3 g
(1) LAl o sEil i SEBS / PBT SR
PJ1 AHERE DT LR Dy S 5E i i TR Y L (H 2
ST TR S FBE i, B s R A
(2) LI APBT REW A A 4R T 521 SEBS
() 15 RE , B Rl SEBS J) 2 P RE A 22 1 1]
A B E—E R LR IEIh SEBS MR shPERE
BEA# PBT & & A, IR A hor i B2 Al 32 5
PUARWE ETHAEF M T PBT A B Wi < 545
22 JELIAL, EIR W B W R R 2 R B
[, B PBT 5t (30, LR Y 1 MFR 56T B,
124 PBT : SEBS HIh LA T 30 : 100 i}, MFR
LT AR SRR T4 5E i SEBS ) MFR
(3) i1 SEM HL i M %¢ SEBS / PBT JLiR M) 4
B, PBT : SEBS s < 30 : 100 B,
PBT & iy, U A AP 22 . MR TR T
30 : 100 I, PHEAHAMEAF B , PBT & i,
P AR B EAT
& % ok
[1] IR, B EE AW, 45 L TR AR P& SEBS[J]. 1L 774k
T.,2016,45(10):1 327-1 330.
Zhou Haibo, Jia Jingxia, Tang Mingpei, et al. New thermoplastic
elastomer SEBS[J]. Liaoning Chemical Industry,2016,
45(10):1327-1330.
[2] W%, ARTTRE CBTRIABIER R SEBS[I]. AL THi AR R}, 2004,
32(4):21-24.
Gao Jun, She Wanneng. New thermoplastic elastomer SEBS[J].
New Chemical Materials, 2004 ,32(4):21-24.
[3] BAELZF, T, I, & . JLIRootE SEBS (KR i Fe ki (1], 48
BETAE,2006,34(4):1-4


杨超


22

TSR

2018 4F 55 46 4,55 5 #i

[4]

[5]

(6]

Chen Huifen, Wang Xia, Sun Jing, et al. Progress in research of
blending modification of SEBS [J].China Plastics Industry,2006,
34(4):1-4.

Wang Xia, Pang Shaolong, Yang Junhe, et al. Structure and
properties of SEBS / PP/ OMMT nanocomposites [J].Transactions
of Nonferrous Metals Society of China,2006, 16:524-528.
Qazviniha M R, Abdouss M, Musavi M, et al. Physical and
mechanical properties of SEBS / PP nanocomposites reinforced by
nano CaCO;[J]. Mat.-wiss.u. Werkstofftech,2016,47(1):47-52.
OO, S5, ARG , 45 . ST SEBS / PP AIB L B PE (AR 1 1 45
FMEREWFTT [J]. WRHRIE ,2015,43(1):46-50.

Zhan Shuangshuang, Yuan Bin, Mou Xiaojuan, et al. Study on
properties of oil-extended SEBS / PP thermoplastic elastomer and its
preparation[J]. Plastics Science and Technology,2015,43(1):46-50.
JAHT XS5, R4S, 45 PAG /SEBS /PP-g-MAH Ity kiR
P [J]. o TARRRE 5 T RE, 2004, 20(6):203-206.

Zhou Weiping, Liu Xianzhen, Zhu Jianjun, et al. Modification
of PA6 / SEBS / PP-g-MAH by blending[J]. Polymer Materials

Science and Engineering, 2004 ,20(6):203-206.

[8]

(9]

[10]

(1]

TE, BRarnik . [ A PBT BRI IR KA A S s (1], %8
BTk, 2013,41(7):123-126.
Yang Ting, Chen Liqiang.The current situation and future
development trend of PBT resin market at home and abroad[J].
China Plastics Industry,2013,41(7):123-126.
Sk SR T, 45T, 4 PBT / PET BB R IR 55 1R 25 & 3h
J12F (7], 98,2014, 43(3):103-106.
Zhang Zhonghou, Feng Li, He Linghao, et al. Non-Isothermal
crystallization kinetics of PBT / PET flame retardant materials[J].
Plastics,2014,43(3):103-106.
BB P TG PBT/PC MRIE R ARG S 12 HERE M
WFFE [J]. Thfiekd et 2009,40(1):162-165.
Li Hong, Luo Zhu, Yu Jie, et al. Study on compatibility and
mechanical properties of PBT / PC blend system[J]. Journal of
Functional Materials,2009,40(1):162-165.
PRI I, P S RV, % PBT / SEBS SR A& & LS S kAR
[9]: 28 Tk, 2014 ,42(7):97-101.
Lin‘Xiangkun, Lu xiang, Huang Jintao, et al. Morphology and
properties.of PBT /SEBS blends[J]. China Plastics Industry,2014,
42(7):97-101.

(EEE1TR)

[14]

[15]

[16]

[17]

(18]

Yoon K, Hsiao B S, Chu B. Formation of functional
polyethersulfone electrospun membrane for water purification
by mixed solvent and oxidation processes[J]. Polymer,2009,
50(13):2 893-2 899.

RO M XU A fE L AR DG BRI R M (). 28R} Bl 5,
2012(3):26-28.

Guo Yongmei. Analysis of health hazards, legal restrictions and
regulations for BPA[J]. Plastic Additives,2012(3):26-28.

Wu Shuyan, Xu Qian, Chen Tianshu, et al. Determination of
bisphenol A in plastic bottled drinking water by high performance
liquid chromatography with solid-membrane extraction based on
electrospun nylon 6 nanofibrous membrane[J]. Chinese Journal of
Analytical Chemistry,2010,38(4):503-507.

Cao Fuming, Bai Pengli, Li Haocheng, et al. Preparation of
polyethersulfone-organophilic montmorillonite hybrid particles for
the removal of bisphenol A[J]. Journal of Hazardous Materials,
2009,162(2):791-798.

Qiu Fang, Peng Minle, Wei Zhimei, et al. Preparation of bead-on-

string nanofibers and its application for the removal of bisphenol

[19]

[20]

(21]

[22]

A[C].2015,814:125-131.

BRI, IR, B SF W A ST BN SR B A K 2T R
il #5 AR B PERE RO FT [J]. B4 F25417,2011(11):1 2661 272.
Gong Jianlong, Su Bo, Luo Laisheng, et al. Preparation and
recongnition properties of molecularly imprinted polyethersulfone
nanofiber membranes towadrs bisphenol A[J]. Acta Polymerica
Sinica,2011(11):1266-1272.

Zhang Yijia, Wei Qiang, Zhang Quanchao, et al. Molecularly
imprinted electrospinning polyethersulfone nano-scale fibers for
the binding and recognition of bisphenol A[J]. Separation Science
& Technology,2011,46(10):1 6151 620.

Bolong N, Ismail A.F, Salim M R, et al. Negatively charged
polyethersulfone hollow fiber nanofiltration membrane for
the removal of bisphenol A from wastewater[J].Separation &
Purification Technology,2010,73(2):92-99.
R, KR, XK, 4 AR T L 25 2T 4k Hf BR 25 1
TR [1]. G1KEHE ,2008(6):36-39.

Zhang Jingjing, Liu Jun, Liu Shuiping, et al. Beaded ultrafine
fibers formed through different collection methods during
electrospinning[J]. Nanoscience & Nanotechnology,2008(6):36—
39.


杨超




