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Abstract ; The recycled polypropylene ( RPP) and ethylene-octene copolymer (POE) were used as the main
raw materials. The RPP/POE blends were prepared by melt blending method. The mechanical properties and
thermal properties of RPP/POE blends as well as the effect of compatibilizers on the mechanical properties
were studied. The results showed that with the increase of POE addition, the tensile strength and impact
strength of RPP/POE blends increased at first and then decreased , elongation at break tended to increase first
and then stabilize , but the flexural strength decreased gradually. When the addition of POE was 5% , the tensile
strength of the blend reached its maximum 16. 7 MPa. When the addition of POE exceeded 20% , the elonga-
tion at break reached 400% ,the impact strength increased to 5 times of that of RPP, and the flexural decreased
to 50 % that of RPP. Furthermore ,the Vicat softening temperature of the blends decreased with an increase of
the POE addition, and the introduction of POE had a little influence on the crystal structure of RPP,but had a
baffling effect on the crystallization of RPP. Moreover, compared with PP-g-MAH , compatibilizer POE-g-MAH

was more suitable for improving the strength and toughness of RPP/POE blends.

0 5%

R (PP) PR A it $A P 4F #% TR R
I TAERERN ) 2 P RE B S50, 8 32
TP AR PRI H A B D A A A
G, BRI R AR SR, PP )
AR A T R PP R IS A, 2 H Al ™
R IR 2 TR 22— g 4 a1
FRH PP By 0% 735 fifp e F) R 58 ik £ 1) .
H, % IH PP By AbBLiR 12 R 2 SR e fibae M1k
Sf 5 BRORBE, B A L B R AL R 4
Fh2 o R R Ak R T A B I
PP 5 A5 3R H &A% | T PP il b AE
F 52 6 R O, R I A 1 AR R
R —E R I AL IR AR, {6 PP 514k
KA —ERERER, SFEBURIH PP #1557
2Pk fig B SR R AR, 52 i P OB AR T R A
FS S AR N ARG kB, i A
T E TR G A AT AT R A 1 PR
IH PP % Jy 2 e SRR 1 RO e v
TrERESE . Hdh K IH PP R T8 4k
R e L U A PR R B B RS
IR 5 1H PP G4k R FH 26 10 e sl H
I, EARTEIR IH PPy 34 B i1y T & A3 5
el PP/ ARy O - SE iR Y) (POE)

SR & R IH PP/4K CaCO,/POE ik
2" Ak PP/ BERSKY/POE Btk 215 25 (B
i F PP 50 st AR  JCAILIEOR} ] 9 B 1
e S, PR MO RCR A HLAR. L, i —
HIRAMEGE ARG ) 2l eI 1H PP S FLHLEE
X0 B8 FAE PP (R FR RPP) () FHEBA 4 E
B L.

ASCHL L RPP 1 POE Sk =B JEURL, R A
AR A T 7 40 4 RPP/POE B G4K R ,IF
W 2E R FPE BB S AL T AH 250 6 5 g 2
PERE R R HEL TS, AR & 154 PP R 4%
S, SCELE IH PP i = R RE AL FEARI AT, B 1K
IH PP 4 R A EE 15 YL FBE R & HL ] .

1 MRS
1.1 EE#HHE

RPP, Wi V148 A Wk i & ¥ 8L ) 7= POE
(A5 8150) , [ By FQ 2N R 77 5 Lok BRI 42 4L
POE( POE-g-MAH, BS MD715) , H A =3 5=
P4 5 ok R I AL PP ( PP-g-MAH, BI-5
18722) , v E FIRL 3 8 w] 7=,

1.2 UB5iE&

LZ — 80 AUTH I S-F7 S AT 85 ML, 2% [H
Labtech T #£ BR 2 7] 77 ; HTF150W2 Al 7 ¥8
BL, W R AL A RS 7] 775 SHR - SA /NS
IR S ML, 5 W — AR A FRA w7



.62 -

B30 20204811 A 4535 % 556 8

AG - 10KNIS MO #YH1FH5 % 7 Rgi gnpll, H A<
SR B e XTI - 5 B0 by MR RE IR, 7R
PR A A DA S il 3 )™ s DSC Q100 AU 2R
A AL, S5 TA 24 H] 73 SEM JSM6510 #Y
B 7 B M, H AT RS
XWB - 300E/F BI4E-R B0tk m il BE I e A, 7K 7
T TS AS I 5 5 A FR A i) 7.

1.3 XERNTIE

¥ —E w1 RPP 5 POE & TR s &4l
HIE 6 min, FI] I AUEFF 85 HALES 706 Al LR
TR, B LS 5 Bl 430 e 190 C |
200 °C 200 °C 200 °C, PR I BALIE SR UE
JI5RE 2%, T SR AE AT 25 Bl B 40 0l B E Tl
200 °C 195 °C 190 °C 185 °C, 1 4 11N
45 MPa. 7E il 75 1 7 5] RPP/POE & & 1A R ik
Ferb, POE (TSI 53008 5% 10% 15% 20%
25% , JiF 153 £E 4 330 & RPP/POES . RPP/
POE10 .RPP/POE15 RPP/POE20 .RPP/POE25.

TE—E &= 1) RPP/POELS ke, 4 FlinA
5% [ AL i AH 257 PP-g-MAH F1 POE-g-MAH X
FLHE AT ¥4 89) e, B A5 0K 49 B2 A RPP/
POE15/5POE-g-MAH FI RPP/POE15/5PP-g-MAH.
1.4 MM ERIER*

J12E R e IR CERL hr bR Y
M52 ) (GB/T 1040—2006) ' sk 47 H ff
PEBEMN I, B hr A H %55 50 mm/min; #¢ fif
CoEipl Ak ae kg k) (GB/T 9341—
2000) 7 X AL HEAT 2 i RE I, 15 5 25l
AN 3 mm/min; FERRCHRE AT SO e b
REBIMI Y (GB/T 1043. 1—2008 ) ') Xk e 1
Ay it P BB I 32, R T 18] S 22 A BUER 1 o
.

A A L BE I 4 R A M R
AER AL EE (VST) 19 & ) (GB/T 1633—
2000) " YT, BEE AR S 10 N JnEA
N 120 °C/h.

PAERE 7 BT - R 22 m HA B, 7E N,
SRR, L 10 °C/min (Y FHEEF N 0 CTHHE
%220 °C,1HH 2 min, F-LL 10 °C/min R
WA M 220 CFEZE 0 °C L, 7#H N 50 mL/min, i
SRR I J R R 2 il 2k

TEFRAL K RPP/POE 5 414 5 1 i W 1
I A A F BT T A s 4 A B AR S AL
i WA AE 10 KV R By B8 PR T R
AR I TE S
2 FR50HE
2.1 AFEHEEDH

&l 1 & POE &A% RPP/POE & &K &
PrfptERe 2. K 1 ATLUE Y, Fi % POE
USRI, B2 A R FR b i FE 2 Je g K
JE /I . S POE BES NG h 5% B, A
T2 By hr A B 3k B 5 KfH, o 16.7 MPa; 4
POE 7S /iR 20% B, 52 4K 28 Bz A 5t 55 A
Fe RPP SEAIR, e I o 58 i 303k 3] de R A
H400% , Z J5 HEAYER R E . 1K & RPP 4
o USRI RS, J12# 1 RE L PP A B R
JEE R REAR , e 5 22 o0 Uy S 3R A AT, >
A POE SR 5 , /51 POE 0] DA AT Hi ke 2]

18 ¢ 1 450

17 b 4 400

6 L { 350
- {300 =
S 15t o
S { 250 7
i N
5 14 1200 £
£ 13 &
e 1150 &

127 o R 1 100

10 1 1 1 1 1 0

0 5 10 15 20 25 30

POEW N2/ %

B 1 POE &% RPP/POE
F AR R IAP ARG B m
Fig. 1 Effect of POE addition on the
tensile properties of RPP/POE blends



BRRIR, F: O - FIFARME R ERERAFNEMN G @A R

- 63 -

PRy 7 A% 358 4F A, B S elo s RPP ) i
AE; POE 1) B B3 B AN i (B B A B ik, ml
DU KIE AR, A B, POE (1 Jin A A 23 52 e
RPP 7pF4 1 45 @i g 0. L, 4 POE Fj &
i 5% J5 , B2 AR FR LAl B T A T
SUPRRAAW T ;24 POE Sk 3] 20%
&, EA KRR R B FE a2z | [
W—A-F-5, X F W] POE 7E RPP K REGE A
WAL Ry IR, B SR T ROOEE H
IRF T AR E AR,

e i SIS A B R L 2 R, i A
20 LUE H, 5 RPPISAEAE L, & A7 20% POE
(1) RPP/POE Jx{AHE 7 iz A ik A vh iy B 1 B 8
PRSI G Bl A T “ R4 b /8 55
AJHT, RPP/POE 0RE Y I 2 A 1< 815 31 i 2 1
i, ix W] POE (4 in A W] W42 & 1 RPP (1Y
BITE

& 3 Sk POE %5l % RPP/POE & A14 %
T ERE 2. (& 3 ATLUE Y, B POE
AN 1S K, RPP/POE 52 5 R 22 1925 o J32

a) RPP

’

b) RPP/POE ( POEEIIER N 20% )

B2 223afh 5k ge e iXAF R A

Fig.2  Photos of the samples after tensile experiment

EIUAWT T RBER R, HEKTF RPP; 24 POE
(RS N0 &2l 20% B}, RPP/POE 854 22 11925 iy
SRJEI R FE 2 RPP 1) 50% . X 2 A 24 POE 3
PEAA B 125 o BRI, A RPP 5 235 1
PP (145 db i 00, JE T &2 0 2 A 7R R 19 25 i 5
JE. PRI, DS R AR BE AR K, TEXT RPP R4 T3
FIMCPERT, 75 2% 18 POE AT N %t & Gk R
R R R, BEITT e 5 1Y POE SN,
K 4 & POE ¥ in& X} RPP/POE & &1k &
i PERE R e, i &1 4 AT LR ), B POE
WM RGBSR FR A ehi o B2 W] 3K,
H¥Im T RPP; 4 POE (i ineehy 5% i, B4
RZR I opii s B & RPP 1 3 %54 POE (34
R 25% B, 524 R R Y ol i RE GA B AR K
{8,782 kJ/m’ & RPP [y 5 fi5£. Mupdi b
?EFH@IJ’EA&I&?HT POE 7£ RPP JL{A rp REA2 i
i A B ARH FERLER 43 vk e, IF AR AL B AE
IR [R5 & R B i T SOk — 2 I FE b s
AE , AT ES 3] B 8 ) 38 B0/ 1. 24 POE 8 fin 4
KT 25% W}, 52 & 14 0 v 9 JE SO i T
[, X J& i1 T RPP Fl POE )8 T2 R

R FR i w1 POE & % POE 5 RPP ) 51

35 ¢
30

S 25

=

%{ 20

=

o5 \n\n
10 T~
5 1 1 1 1 1 J

0 5 10 15 20 25 30

POE# it/ %
E 3  POE 7% /m%3xf RPP/POE
SRR T AR R
Fig.3 Effect of POE addition on the
flexural strength of RPP/POE blends



.64 -

B30 20204811 A 4535 % 556 8

90 r

W (k] - m?)

0 5 10 15 20 25 30
POEH N/ %
B 4 POE 7% % RPP/POE
RN N N AR AL
Fig.4 Effect of POE addition on the
impact strength of RPP/POE blends

VEFT, AT i 97 7 4 326 R E 2 14 T .-
2.2 FAERESHT

45 2 POE #R X RPP/POE & 5K &
AERPAL SR EE AR IR, d1 18] 5 Al LUA ), RPP
HOZE-R AL SR EE DN 135.2 °C % POE 73
HRAYHTIN, 52G R FR iR B e T R R A R
AR IS 24 POE B3t 5% i, 55
RAR R AR B AL R T R 2, 24 POE #3 i
AT 5% M 15% Z IR, 525 1R R B4R EK
PRI N RS I NG, 1T 24 POE #5 N B i
15% J& , A3 1A 28 i 4 R e s iR B SO BLR
I BT B, ) 3, 24 POE Y S N8 35 51 25%
I, A AR B 4R L A E E R 100 °C
LATR ot PRt R J3E AR TR e, 25 R 31 52 B
IS S AR St S A ) T AR A R | SR I 22
AR POE BTN, 7RI A 1R R RAF
J1EVERE IR R s, o8 A, F 5 e e 3
TR

41 6 Jy RPP/POE 21K £ 1 DSC J i
2. B8 6 AT LUE i, RPP Ay 4 fil e 3 B2 o
162.9 C, INAA[FHER POE 5, 25K R G
P I JEE AR AN PR FFAE 163.0 CHify. X

140

= 120 f T~

ui|

i

=

&

e L

" 100 —
80 1 1 1 1 1 J

0 5 10 15 20 25 30
POETRMN /%

B 5 POE F/m&x RPP/POE F 4
T A T RAC BB 0 F 0
Fig.5 Effect of POE addition on the Vica
softening point temperature of RPP/POE blends

—RPP

— — RPP/15POE N
—-—RPP/20POE i
---- RPP/25POE v

0 50.0 100.0 150.0 200.0 250.0
il B/ °C
B 6 RPP/POE & &4k % &9 DSC t& ik wh &
Fig. 6 DSC melting curves of RPP/POE blends

HAE R AR SO il 45 1) RPP/POE &2 &K &
i POE X RPP 1145 i 25 ¥4 52 Wi /0N, [ it
W] POE 5 RPP 2 [u] (A MR 22 , S0 F B (1]
iOEEAT (SRR

K 7 & RPP/POE & &K & 11 DSC 4% 5 il
25, th & 7 A DL, RPP [ &5 5 06 05 B ol
118.2 °C, 2% POE %A 4> %0 15% #1 20%
I, 52 1A 2 1) 45 il R B AR A AN K, PR TR FE
118.0 C A2 475 24 POE ¥ AN&H 25% i}, B4
RZ 0 25 i 0 IR R ) AR 7 1 B8 B, R
116.0 °C, [RII, IZ 55K R B 45 &) 46 T B2



BRRIE, . 0 - FHRARME MR R ERAG SN L HRAR - 65 -

——RPP

— — RPP/15POE
—-—RPP/20POE
---- RPP/25POE

10(;.0 116.0 12(;.0 13(;.0 146.0 15(;.0
HREE/C
B 7 RPP/POE Z 44k %49 DSC 4w &
Fig.7 DSC crystallization curves of RPP/POE blends

S5 LRI AR AR T ) B AR T — R
5. X EHH POE AYIAXT RPP A4, St ft
AT BHASE R, JL 2R U2 POE [ it 4
KI5 ,POE KA3FHEXT RPP 2344 1) 23 45 1F
AR5, 5 T RPP R4y T4 EA T LA HERDIE B
45 I .
2.3 WUFERSH

K1 8 Sy RPP/POE & & A& & (POE 3 il &
41 20% ) Wiihi SEM [&. H[&] 8a) 1] LI F i, RPP
55 POE [ W25 0 52 LR f) “ U — 15" 2544,
POE DIy BAHE 51 43 B0 2] RPP JEfR v 52 &
TR Z Wi LA POE JE R BRIE 25k ,
A POE M7 J5 TE WL 1) 21 BRI M1 5T, 3 2 B
RPP 5 POE [ AL HIAHA B 22, J& T 24 A
AR R I, 455 51 S 24 R4 B vl 1,
POE 33 Z I 828 BUB R 1 2 B 45 44, AN
F I ERE M B KA, T AR 6 PR, & Bk
P POE [N &, LAfRIE POE 7£ RPP HRERS
By 5L

H1[€l 8b) A] LA 4, RPP K A4>F4 U5 % i
71 (SEM B bR SRy 1)) A B 21
B n) 2R84 POE 23 #0R © AR A2, 12
PAER ) R ASTE RS . &5 18 1 m T, 24
POE 7N ik 5 20% J5 , B AR R I 24K
RHHT — PG, JUTARREAAR, 5 H h] fg

10kV X5,000 5 wm 0000 1030 SEI

a) Mg WA

10kV X2,000 10 pm 0000 1030 SEI
b ) L f T I
B 8 RPP/POE 44k %
(POE & m% % 20% ) Wi & SEM B
Fg.8 SEM images of RPP/POE blend with 20% POE

Sh2& POE ZERARPER T &4 T 4nEl 8b) s iy
P A B w3 b ) 22 JE 7 POE 78 i 4 T
20% ~30% B PR F5 25 LG B, T4 1)
POE SN s 2 B A R R h P AE HIZE 22 A
TS LRz i B 1 B, 52 45 AR AR SR hr A iz )
(KIRE 1A JE DL 4EHE POE 4k 2% kA B8 R
AN | RIS BRI 2AL.
2.4 HEHEBFIX RPP/POE E&K R
A

F 1 HFHABZF XS RPP/POE & &K R
JIEEPERERIRE IR, 3 1 A0, 5 RPP AH L, &2
G R IA R AHZS ] POE-g-MAH &Y, PP-g-
MAH J&5 , Hh Ao 2 Y F — R B2 iy 3 K,
H, SN 5% 1 PP-g-MAH J5, Fr 18 5 & 1K &
RPP/POE15/5POE-g-MAH [ $i7 i1 i i 5 %5 K
Pem. X FEEEH T AR IR Y
1E RPP 5 POE Ft g 2] F i i 7E 717 /EH
W/ T SRR I A5 B A K 43 B 1) 28 45 1R
FHAZ R, SR 45 1R BE 3G, AT 2l 1 P AH A



- 66 -

B30 20204811 A 4535 % 556 8

St PERE. 5 RPP/POELS ALE, A S i A
FE AR RS e AR # RPP/POELS
AL VR, (H5 RPP AR HL, #84 BT AR, A&
RPP/POEL5 {& & H A 5% 1) POE-g-MAH )5,
ivfr ek i P2 R T SR AP A 0 AT WA A AR A i
A 5% (1) PP-g-MAH Ji , vl 3 & A AR
YA W] AR T UL, DA RS L 1 5tk B2 7 1T 5
V&, AT LATE S AR Al S BN PP-g-MAH 3
Ayt s RIS B ANy 5 )&, il LIAER
AR HIE SN POE-g-MAH 4TI

k1 R@Aaz il st RPP/POE 4.4
N e XA S A
Table 1  Effect of compatibilizer on the
mechanical properties of RPP/POE blend
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