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Figure 1 In-situ fiber formation process and in-situ
fiber formation principle diagram
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Figure 2 Morphology images of PP/PET blend and fiber cross-sections



140

PSP PN i 3 - S QRIS )

2026 4F

W5 PET A i & A= Fig 28 e 5 W, AT 42 T 6 A 1 5
WSR P, RS T, T E00E PET 3RE Jiki
Wi, PP-g-MAH W] 384 55 J= 38 S i 5 B 5 07 o 1% 328
fdi PET 78 i1 #2 o 75 18 7 5 16 B ) A8 2 Bl
YA F A BB, 7E PET 216 4+ 46 ¥4 T A3, PET
21 2 AR A i — 2 B i & 5 W vk PET 41 fl
7 PET £ 4 iR — 2 A, S/ Al A E] 202 nm,
1800
41700
1600
1500
{400
1300
1200

1100
0

w s O

PETHH4F H 48 /nm

PETHUR H #2/um

90:10  89:10:1 88:10:2  85:10:5

(a) PETHURL AU 4 B2

A

Wre W rET
(b) JEAL A 17 7 P R B R =

3 PETAMEANRTSHSEIFEANERER
Figure 3 Size distribution of PET dispersed

PP-g-MAH

phase and the mechanism of compatibilizer

2.2 HRERTA

Kl 4 % PP/PET/PP-g-MAH & & b B 25 5 45
AAT O WAL 4 P DAL AR Al PR B T
PP/PET JLIR M) 10 45 5 45 i A7 0 - 45 i 0 B e i
[F1) 7 i s A%, [ o St B0 {348 i 1A 7 R 34, R D 4%
AR AR G R e, M T 4l PP R
o A i T R 58 A 4 0, T AE 90: 10-F 4 o
PET {EF I A S0 9 2% 25 K 0 35 (2 3 T PP 2R {A
Mg BN AR RE PP 5 PET S iE 4 kY

35 42 6 1

A_/_G\ 100
k 80

5
9 TN . g 60
& o = 40

T —— 20
ol
0 300 600 900 1200 600 12001 800 2400 3 000
I A1/ IR 70/
(a) DSCHi £ (b) AT 4B

S GEF AR TE | S BUAh A A AS UG B HE in HL 5
B, 90:10:2-F % 90.10; 1-F 25 f 5 e, K A5 58
kN PP-g-PET K 45 F4EM# PP 45 & ;1M
90:10:5-F ' PET & K& L b RIMAA L, 7
E A 2500 D 55, 45 il 2R 5 IR AR R AT, 45
B Hr 220,90 10: 1-F 1 9010 2-F 7E 45 ¥
V5501 A 2R K R 58 R B B 3 B 4 e U B
PET 445 PP-g-PET 3 75 5 2 18] 47 76 U [ 4E H
WERRTET PP 45 HOR B AN R iR
,90:10:5-F 5 R BEFKA R 90:10-S (145 it 4
TFEA, RIS 7S W B 0 &R A
R R B I 1 2 0 55 T R A EF HE R T
P JETL

K 4(c) BT HT Aveami 555022 Hi il ST %5
KR, 3 2 WFN T AR 45 & 3h ) 2% 2 5040
BEER, PP A E SRR Avrami $58 50 (n) 43 1ii
fE 2 2 3 Z0a] U0 FL 45 S ML 3 2 — 4 R R &
KBy 2t . M PP/PET/PP-g-PET & & 1 #H%&
W57 n HHE 3 FFEHUER . SIRMAA L,
LG MOBI S R A 2, AR T o 90,
10-F 44 Z, {Hf s, B AT PET f4F #3585 ) %
B, B AR S ER N, n 5 Z, 1823858
BOURT PET feF s A Z 0, 90.10-S 5 85.10:5-
F W3 1% S80I, 2B PET G bR AR B
FRT, SRR, B 4(d) BoR, S5
S 55 RS Aveami BRI S 25 RS BRI
18 25 I SRS IR B R Rk B 5 2 TR U e R B AT 3
IRV KRS58 18 90:10:5-F 5 90,10-S Y45 /i 2k
JEI I 22 S5 AN B S, 3 WY 4 S A G Rl TR 3 R LR
T PET T0EF T $2& 4 1% 5 A0 A% 24 07 , PP-g-MAH 7
I 3 R v 0 5 A X AN
2.3 mEMHERE

[ 5 & PP/PET/PP-g-MAH & & 1k} 5 s 1
70, WE 5(a), 4l PP HIfERER I GBS R T

5 4 35621
/ 1400

1200
1000
<. 800
600 . s
400 °
°
200 ®
1 QQ \Q%, .\Qg Q\% Q%% Q%fi
ni qQ' QQ' NTONT LN
& F &
(d) 45 di A s A

Avrami
@® Reality

In[-In(1-X7)]

10} 5 i

-15

(c) XXt H Ak 4w

1—PP;2—90:10-S;3—90; 10-F;4—89;10;1-F;5—88:10;2-F ;6—85:10:5-F
4 PP/PET/PP-g-MAH EAMHMERLERITH
Figure 4 Isothermal crystallization behavior of PP/PET/PP-g-MAH composites
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Table 2 Crystallization Kinetics results of
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4 90:10;1-F 2.86 5.09x10°" 312.76
5 90:10;2-F 2.88 4.20x107° 321.17
6 90:10;5-F 2.76 2.00x107* 535.02
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Figure 6 Viscoelastic behavior of PP/PET/PP-g-MAH composites
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Effect of Compatibilizer on Microstructure and Properties of Polypropylene

Microfibrillar Composites

JIANG Jing"?, LI Zhongxing"?, HE Junwei'>, CAI Bozhi’, LI Qian’

(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Micro-Nano Molding Technolo-

gy National and International Joint Research Center, Zhengzhou University, Zhengzhou 450001, China)

Abstract; To address the limitation in mechanical property enhancement caused by the poor compatibility between
the polypropylene ( PP) matrix and polyethylene terephthalate (PET) microfibers in in-situ microfibrillar PP/PET
composites, an " in-situ fibrillation via melt blending-high-speed hot stretching" technique was employed in this
study. Ternary PP/PET/PP-g-MAH microfibrillar composites were successfully fabricated by introducing maleic
anhydride-grafted polypropylene (PP-g-MAH) as a compatibilizer. The effects of compatibilizer content on the mi-
crostructure, crystallization behavior, rheological properties, and mechanical performance of the composites were
systematically investigated. Results showed that the addition of PP-g-MAH significantly reduced the phase domain
size of PET spherical particles before fibrillation, and the interfacial compatibility was improved. After in-situ fibril-
lation, a high draw ratio of 14. 2 was achieve by the PET microfibrils, and well-dispersed microfibrils with a mini-
mum diameter of 202 nm were obtained. The synergistic effect of PET microfibrils and a small amount of compatibi-
lizer significantly accelerated the crystallization rate of the PP matrix and the melt viscoelasticity was enhanced.
Compared to neat PP, the tensile strength of the composites was improved by 11. 5% and 24. 5% through compati-
bilizer addition and in-situ fibrillation, respectively, and by up to 30% through their combined effect. Additionally,
the tensile fracture energy was increased by 217% compared to conventional PP/PET blends. These findings
showed that the PP matrix could be effectively enhanced and toughened by the synergistic approach of using a com-
patibilizer in conjunction with in-situ fibrillation.

Keywords: polypropylene; polyethylene glycol terephthalate; in-situ fibrillation; compatibilizer; microstructure

mechanical properties





