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Figure 1 WAXD patterns of different crystal forms of i PP
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Table 1 Unit cell parameters of i PP

g a (A b (A ¢ (R a () B I A®) Ref
6. 65 20. 96 6.50 90 99.3 90 [1]
11.03 11.03 6.50 90 90 120 [2,3]
8. 54 9.93 42. 41 90 90 90 [4]
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Figure 3 POM micrograph of crystallization of i PP induced by DCHT single crystal

(size: 58 * 58pum”) (a), SR-uXRD patterns of 8-i PP epitaxially grown on the surface of DCHT single crystal (b),

packing structure for four i PP chains in (110) plane of 8 crystal on DCHT (001) plane viewed from the a-axis (¢)

and b-axis (d) of the crystal®™
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Figure 4 (a) Crystallinity indexes of different crystal forms in the f-nucleated PPR isothermal crystallization at
125°C for 30min under a fixed shear rate (5s') and different strains. (b) Half crystallization time (¢,.;) of the

as B and 7 crystals in the 8-PPR as a function of shear strain™®
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Figure 5 Schematic illustration of the deformation process of p-crystal in f-PPR during uniaxial

Drawing direction

stretching at different temperatures. This model just focuses on structural evolution of the lamellae with normal
perpendicular to the drawing direction. The corresponding strains are shown in the diagram.

(The ethylene co-units are not presented due to their low content)'
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Figure 6 Relationship between the notched Izod impact strength and the %, of PPR.

The different £, values were obtained by different -NAM*
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Figure 7 Architecture of a nascent EP-P in-reactor alloy particle with quaternary structures-**
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Figure 8 Phase microstructure evolution of polypropylene in-reactor alloy with external field:

(a) nascent particle, (b) hot pressing, (¢) extrusion
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RE S AE R 2 20 1t 22 BT 43 B HPP BRIE BUR A HPE 'S5 540 [l L o 22 A0 R0 43 HORA 155 % M 32, 20 SRR 7 1A
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Figure 9 SEM micrographs of fracture surface of EP-P and EB-P at magnification of 5000 ;

(a, d) unetched, (b, e) etched at room temperature, (c, ) etched at 85°C "
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Figure 10 Schematic illustration of the suggested model for the heterogeneous micro-phase structures of PP in-reactor alloy

(a) Phase structure of PP in-reactor alloy at length scale of several microns. (b) Lamellae structure in HPE phase.

The black lines represent HPE molecules. while blue lines represent LLDPE molecules. (¢) Lamellae structure of HPP

component in the alloy. The red lines represent HPP molecules. (d) The microstructure of LLDPE interphase™’
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Table 2 Physical and mechanical properties of polypropylene in-reactor alloym]
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B AR ik #(g/10min - (kJ/m?) (IS0 180) S B (M e
ik (230°C /2. 16kg) (kg/m™) (1SO 178) (18O 527-1, -2)
20°C —40°C
EP-P 2K 2.5 880 NB® NB 200 570%
EB-P T4 7.5 890 NB 10 470 >500%
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Figure 11 SEM images of phase structure evolution of iPP/EO (60/40) blend annealing at 200°C and 170°C "
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Figure 12 Mechanical properties of iPP/EQ (60/40) blend (a) tensile properties annealing at 200°C for 2. 10, 30,
60 and 100min and (b) impact strength tested at 23°C, 0°C and —20°C for iPP/EO (60/40)%)
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e 1 7 22 =1 1 e IR
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Figure 13 SEM images of fractured surfaces of iPP/EO (60/40) after annealing at
200°C for various time and then impacted at 23°C, 0°C and —20°C
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Table 3 Characteristics of OBC samples

- HIE i WA TR  HBATESEY  ERATESRY O EBEsE X, 7
(g/cm®) (g/10min) (kg/mol) (% ,mol) (% »moD) (%, wt) (%, wt)
OBC-1 0. 867 0. 32 76 22.6 1.13 16 10
OBC-2 0. 863 0. 32 78 29.7 1. 60 15 7.8
OBC-3 0. 863 0. 34 74 35.7 2.06 18 7.8

OREFEMAR A, 190°C /2. 16 kg: @ C NMR M ; @45 & 5 i DSC WA (A 2
3.2 RAK/RIERTHLREY
TG4 KR T LA 8 RST80T AR L R iR 1% ST A ELAE T AR B G MR MR AR T
IR ZH 205 A B R RE . TEE 245 G RS WK G R REh  GKORE T 19 A 55 1 1 45 b AT o 77 A 38
RS MR S TS e AR R RE . — T T, A B AN OKORL N AR B S A R VR L 0 T R 2 R
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Figure 14 (a) Tensile and (b) impact properties of i PP/OBC blends"""
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Research Advances of Multiscale Structure Mediation of Polypropylene:
Nucleation Effect and Blending

ZHAO Ying', LIU Guo-ming'?*, ZHOU Yong', SU Yun-lan', DONG Xia"?, WANG Du-jin'"*"
(1. Institute of Chemistry , Chinese Academy of Sciences, Beijing 100190, China ;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As one of the most broadly applied general plastics, polypropylene (PP) has played a significant role in the
economy and everyone’s daily life. The performance of PP and its blends are determined largely by the microstructure and
morphology. including the crystal type. crystallinity, orientation, phase morphology. We summarized the research
advances in our group regarding the structure and property relationship of PP and its blends. The topics cover the PP/
nucleating agents. PP in-reactor alloys, PP/elastomer blends, and PP/rigid particle compounds. There is a clear mismatch
between the rapid growth in productivity of PP general grade resins and the shortage of high-end PP resins. It is essential to
continue the study of the basic structure and properties relationship of PP materials.
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