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- 1 Charpy impact strength (a) and elongation at break (b) for
PS/POE/St/ AlCl; (80/20/1/0.85 wt% ) blends
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7RI AR F2 B 1.2 TR I 7%, Sek
PS\POE. St FIG7K AlCL, #EAT 28 — IR $F th, £33
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- 2 The variation of graft degree (DG) with the St content for PS/
POE/St/AlCl; (80/20/n/0.8> wt% ) blends

Table 1  Composition (wt% ) of PS/POE master batches

Sample Code PS POE AlCl; St
M1 80 20 0.8 0.6
M2 80 20 1.2 0.6

RS 1 B2 b5 BERE ML T3 43 ) 5 AN TR 5 1 PS
A POE — A2 REAT 28 kBN T, 13 BFE A C1.
C2.C3. C4. C5 H1 Co: FERBEEL M2 5 4l PS. POE
TRFR N T, 45 2 S D1L D24 D3\ D4+ D5 A
D6, JLEAKRMBCLL a3k 2 Fros . 7 ORI, 7
FHEa T PS 5 POE 15 & LI IR ¥F4 80:20
(wt% ).

Befd e i o> 1 E R R AR, oy 7 = AR
BN g P, D S W 2 ) 11 5, e it
B At i 3 R A E ARSI AR SR B ) o 1 IR W
K A(QDEC R E

fi = Tj’oj €
R AT ) SR RN B i i (1) 3R 5 B 2 TR ) R
Rr T W s H -
(X, = (1 + ¢)(X), (8)
BTl HRECH A LR IR A -
(X)), - (X)), o)

b= O, - 1]

Table 2 Composition (wt% ) of PS/POE blends prepared by two-step

extrusion

Master
Sample Master Overall

batch/PS

code batch PS/POE
/POE
Cl1 Ml 10/72/18
Cc2 Ml 20/64/16
C3 Ml 30/56/14
C4 Ml 40/48/12
C5 Ml 50/40/10 80/20
C6 M1 60/32/8
D1 M2 10/72/18
D2 M2 20/64/16
D3 M2 30/56/14
D4 M2 40/48/12
D5 M2 50/40/10
D6 M2 60/32/8
MG, (X1, B4,
1 1
=X T X, (10

T 3k AR AR S, D0 SR ) T e i I N A 1)
O — e e ) A N0 o5, 4
RNZE 3 w5 B I, AS[RIRRE Sh k47 5K
B3 23 v (R B PR B, KT I A A A Dl vE T+
TG GPC 73 AT, 433 PS 19 M., [FIFE, IE BRLe s i
#h4r 152 POE M) M, .

Table 3 The M, and f}, for samples

M, x1073 i x 10°
Sample

PS POE PS POE
M1 63 119 4.38 0.94
Cl 62 119 4.63 0.94
4 65 120 3.89 0.87
C6 63 119 4.38 0.94
M2 49 98 8.91 2.74
D1 49 98 8.91 2.74
D4 51 98 8.11 2.74
D6 50 97 8.51 2.85

M 3 o UE 21, B R BE AR b
RCRPRE MICM2) 5 5 180, PS 18 751 8 0 B i
PER A58 I ARAL X HE b C4» SLRE AR R AT
TROGWI R GERE . Dy 1 S A ] Ok
X il AR S5 2 (4 5 ) BRATT 45 4 0 2 1 e A
vl

FRCEERE M1CM2) 5 2% I A dh 1) ] 5C
BEICuR 1 i ot BE U1 3 s I F-C B Sk AL
B N7 JRE 1 7 PS/ER M e SR P I Jst A B A
N5 A A A S 7 —— 30 58 e P S N, e AT IR IS
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Churpy impact strength (kT/m®)

Ml 1 €2 03 4 5 (o
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M2 DI n2 b3 D4 [N 136

' 3 Charpy impact strength for Ca) M1, Cl, C2, C3, C4, C5, C6
and (b) M2, D1, D2, D3, D4, D5, D6 samples

M 3 FZ 3 ] DU HE, 2 IR $ A
HREA RERHT B R 20 wige LG, £ e
SRPERG T A BERL, R AR R BERES BN 30
W% ~ 40 wt% /v A7 I I A IA 21— AN d5 K AR, T PS
F1 POE [ B FEIA B d /M X F R T — 5
T, 7258 — IR $F 0 T ## b, PS 1 POE £E St/
AICL FIEALAE R, 8 F-C B kb s W A il T
PS-grafi-POE 42 4% 3L 5 Wy, A0 43 45 B B v £, 78
# PS/POE FLIRMI I 755, IX FE B B RERL rh A 78
(1) PS- graft-POE, F A% JL SR WA by M9 4550, o803 1

TIRBFHFE SR EE . S —J7 1, PS Al POE
TR — RGN Tk 2 v 558 Lewis BRAEAL A
FERE iy, 3 BOAS R R B R B 7 28 — ks i
bR BN PS A1 POE K384 #1542
HES SYAICK AR FR B b, T2 5 Bkl BER}
—&IE T PS/POE/PS-grafi-POE (LR A4 & .
Wb, ZREE R b e Ay AR T G 0 AR — o R
AR BT AR S  ep el R R — DR L it
AL UL, P B 0 5 VA T DLAE AR KRR 2 A
SR 75 38 Lewis IR fHE A6 AE HT N 1R % 8

Tiah, WKL 3 g 3 shak al LUE W, BE A R
BERF M1 25 8 038 0, = VBT HFE & 10 v o o
BT s YRR M1 S B IA R 30 wi% ~ 40 wt%
Fe A PRI, A5 ooty 1R v o e Rk B e KB T S
ARSERYINRERL M1 =, B S 0 e 5 T 4R
L — @ TR )R B AR B 3Ch) , BEFE REREL M2
Er IR0, L BT R I o e R A
HABL R S 7R SR IR B 0 I, dn SR A B
BEOMI B M2) 1 5 8 /b, A 2 a4 o
TR I R 3 2 A AR IR B AR AL CCl
5 DDH K Z 4L PS Fl POE #8325 B N,
RS A BRI 2500 A REAE A fh (C1 B DD
ik 5 FE A B AR K I O3 i B e A RER
(ARSI, 45 A ot v 1 5 700 1 A R v Y
T, 245K 2 55 Ak B ik e I 1) 4 47 5 0 A 38 ¥ 48
R e, TRk RERHOMT B M) R N G
[FFF A (C3C4 5% D3-D4), PS- grafi-POE A% HL 5
Wxs Iy 2k e 1 S0 RO, R I Ay R A ) A
PEREIE AR FE M, — IR H 5 A (3. C4 B8
D3 D4 (1 ok 5 8 O e 4 o . A, 4 b RER
(M1 B MO & HAEZ I, B AR (C6 X D6)
ok Z IRy 25 T AR B RN, BT LA, FE
(C6 8% DO i i BE SCH L T — @ 1 M BE .
IERT UL, FE B 1) PS/POE FLIRP Y, #2451
BHE B BEESE MBI AR S ENS Y
[ ARt Rl LT o TS ) 1A g i 0 2
BERPEFRT DU — 7 $55 H PS/POE SRR W) 3Rk 15 e
it % v Re

3 #it

MR BT LI RAE o F-C R S J5 A7 18
7% PS/POE IR 1A B A4 AN gk /b L IR 41 4 (1) B
fiff, I E—20 B IR Y ) 24P RE, /5 LR
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451k, (1) /£ PS/POE/AICL SIRWI RN St AE2  RH s (20 PUIRET 73k, RILSRE 3Lk 2 6 1l ple
AICL, AT, AT AR SLIR Y 5 I A K AN FeRERL, AR5 Bk BEEN R 5 PS R POE IRt
HILE ki, TTHRES T PS-grafi-POE St Mg W BLAE 2RI F GRS IR 0 6 W 7, 3382
SR R E MR T PS/POR/ALCH St WIS PR RER SR iR
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DEGRADATION CONTROL AND PROPERTIES OPTIMIZATION OF in situ
COMPATIBILIZED PS/POE BLENDS BY FRIEDEL-CRAFTS ALKYLATION REACTION

GUO Zhenghong' ; FANG Zhengping"?, CHENG Jie'
(" Lab of Polymer Materials and Engineering> Ningbo Institute of Technology Zhejiang University> Ningbo 315100)

(% Institute of Polymer Composites> Key Laboratory of Macromolecular Synthesis and Functionalization »

Ministry of Education,> Zhejiang University> Hangzhou 310027)

Abstract in situ Compatibilization by Friedel-Crafts alkylation reaction has the commercial potential in the
recycling of commingled post-consumed polymers containing polystyrene (PS) and polyolefin. The most important
problem in the approach of in situ compatibilization of PS/POE (polyolefin elastomer) blends is to increase the
efficiency of grafting and limit the degradation of the blending components. In order to increase the efficiency of
orafting, the styrene (St) monomers were added into the in situ compatibilized PS/polyolefin elastomer ( POE)
blends. The grafi degree of PS/POE/St/AICl, (80/20/1/0.85 wt% ) increased from 8.6% to 14.0% with the St
content increased from 0 to 0.6% > indicating that the addition of St could accelerate the Friedel-Crafis alkylation
reaction. The St/AICl; catalyst system initiated more PS-grafi-POE copolymers than the single AICL; catalyst.
Because those PS-grafi-POE copolymers acted as the compatibilizers between the interface of PS and POE; the
mechanical properties of PS/POE blends were greatly improved. For example, the Charpy impact strength increased
from 8.5 kJ/m’ t0 9.9 kJ/m’ and the elongation at break increased from 22% to 29% when 0.6% St was added to
PS/POE/AICI, (80/20/0.8, wt% ) blend. Besides the two-step extrusion procedure gave better mechanical properties
of PS/POE blendss which were the results of a limitation of degradation of blending components when the master
batch product and virgin polymers were extruded in the second extrusion step.

Keywords in situ Compatibilization, Friedel-Crafts alkylation reaction, Polystyrene (PS), Polyolefin elastomer
(POE)



