c 34 . = Ui R {1 2019 4¢ 12 H

B

BREERTBEFZHEEKBG R PP RN

MzE LRI & EBER

(1. FMKRFMBE AL4FE, 5 550003; 2. TN XFEEIEFE. 7™M 550003)

FAE SRR YO T K i A R I TE S MR VR B R P . B XS 2R B U R (XRD) L
HH-2L4M 835 (ATIR) L 22 78 34 5 # (DSC) L D't 30 (POMD 434 H1, B5 (SEMD 45 07 1 M I 3R AE T 7K 3 43 3d
P R T UM TS X SR MR TR AR S R R . A5 R R I AR T O K O BB YT ROK T O R B
A S T A e AT 97 3R T A LA S LR DR v 1 23 B Xk A% 3R T A S R T O SR RO A
201 HG R () IS 0% e B ) S5 AL SR N B R

KGR H M KA BV SRR

KW A1 (LDHD & — B AR RE o — R D RE R EORE . A A (Y )2 8] B 5 58 e » i R 52
ARGt L B 32 B )2 I T BRI T i e R T R 2 N R L R
T DRI A ) R BE R LU — LR SR PR M AR IO P e v ) R R R o K 2T A IO T SR TN A B
T f BHF 5 0 FH ST AR S A Il 0 SR A v A KO A B A R 1R R D 0 AR PR R B . AR b
JREURE KT A7 30 BE 8 S BUAR 4 1) AR AR O VR T o {EL/K T A 9 S0P o R R B A 08 A A Dy BEURE XS SN
Wi LR Ty 2 (5 i PERE RS R BT SR L 2 T B IR T R R S K B A ORI AR 2 R
91 2 108 5 AN ) 5 32 B 2K A T A R T S AN R A 2 2R DRI AR SR T S S R R K A X
FEMFS 1 P B 7 S TR K 0 A i o HL A5 R 1 728 A R HC T SR PR Rk v X S R B L 95 RBILA g 27 1k
REMSEIR . 45 45 A VRS ZH B30T 09 0 AR S 000 7 s SR P - e e R R T PR A A B T S8 ek
PR, R T TR SRR AR B R A AL HE L S T R — R A B K A R ) BE S 2 5 ) (]
ENDE(SE

1 EBHR

1.1 XI@BER
KW A (LDHs) 32 A, SEHPRi 4% 2pm, WAL B AL T
T e SR B - Ak 2R A, 1T e KRR B
VIR o3 B 2l s 1t g KGR A IR A &
TR - F RNV .
SRR - T30S, Hh LA i R BRI A A5 B W 5
1.2 FENEMEE
ML R« b RAPAL AR A BR A A
L KQ300ES, B L i 7 A a8 A7 BR A A 5
AR 1T PHS-3C B, KRN K3k T 5228 7
SR T4R 46 : GZX-9240ME #, |G FRA W 5
X B AT EHY : XPerPRO &, 17 22 44 Bl 2> 7 5
ZIANETEAN 670 AL, 32 [H Nicolet /A #] ;

10. 14028/j. cnki. 1003-3726. 2019. 12. 004
W F5:2019-08-01;4&E :2019-10-30;
CEMBREREAN: MR HRZ IR TN RS SR, E-mail: yao_zhutian@126.com.



5123 = i ¥ i Eiie « 35

Yk S T BB . JSM-7500F . JEOL 23 ) 5

MURFF % AL . TE-40 AU, R 35 B 7 5 2R 0 i 25 A R )

AL CJSOMZ-NC I . B R HLA ) A B W 5

ZR FRM YL (DSC) : Q20 I, TA /A F) 5

6 B 1885 . SUNNY XP-P #, 7% 52 4 A /) )

AL T T AR IR I ML . WDW-10C, | ¥4 I i3 A 284 B 2N ]

1.3 #HRHE

(7K ¥4 (LDHD 9 1 %%

PRI 3g 1Y) LDH, AE = H RS 40 F Th i T 25 8 FoK o %3R4 MR U BS N+ = e ik 2 4k
PR  HFE RS R VA TR R G pH 2 4, 9588 Th ik, B L8 7Rk g vl 2 b i )5 BTt
FEPN 60°CHET 6h, AF RSk 0 . 55068 7 S0 7K 8 A A L o B RRE 8 A o R TR A D A TR ALh B (R 2
SUR VR B

(2) 87 K ¥ A (CLDHD (1 %

PRI 3g By LDH 76 = H B h st 40 fie F Tho i T 25 8 1K o & BT MU Bs i+ = e ik 12 4k
MR . ARSI IR R pH 2 4,8 TR CD 50°C afigdtn@a 1h FEGEfuE. HEET
K PEIEDE b S B T HEAE N 60°CHET 6h, B I 0

(3 IR A/ TN I B2 4 b 1 il

W R P OME 9 LDHs 558875 0% B F ol 19 CLDH $% B8 383 5 & o 914 31 55 PP SRR 74N IR A5
FERUBAT BT LR B 190, Hla oK 4/ BNIGR R A MR
1.4 MR FRAE

(D) S35 PE BRI < SR WL 4% B o B 25 b AT I . 2 #] GB/T-1040 FI J3 RE A4 RHR 560 LI X 7 1
AE P H R 50mm/min; % 1 GB/T1843-1996 HI s 2 4 ek 422l B A 2% o o 3 300 WL X 3R A7 de 1
il s 7 I GB/T 9341-2000 b 3047 25 i 5%

(2)XRD Wizt : 2k ] Cu #BAE R X LR . A5 M8 0~40° AR EE 2°/min, o5k H il 2

(3)SEM ik, « B e oo W T 158 46 b B 4 L R Sk V7

CA i 6 S AROOR I < FH 2 386 v 0 5 36 B B0 R s AR TS ORI EE 3K 5t 45 44

(5)DSC it LA S5 TA 271 Q 20 A DSCAX#RAE N, FAELA 10°C /min i3 F M F i1 T+ &
210°C , AR Smin DLTHBRATT 8 .48 5 DL 10°C /min ()RR IR 2 100°C, M 2R R i DSC 25 i i 28, 71
LA 10°C /min 303 TR 5 210°C 15 2] DSC 44 fill 1 2% .

(6)ZLAMGIE  BURE S R AR T KBr JE R 5 PR 3 A LR A IS A 2540 28 4k . D63 Fil 4000~400em ™',

2 #HXR 5%

2.1 KBABESFHREWERH XRD
W 1R 1R S B SOk i /K A 32 T C003) ) 2 RS, HLE K 7E 20 =11, 6 Fff i 1)
TSP % o 3k U W 48 5k P O 8 RO S K T A RO S8 A, HLA 2 AR L 2 I BE R . X A AR K
WA IME RGP BA W o T4 B AR IS 025 5 Mgl A B/K IS A 12 1],
®1 FEXMKBAREASHURGEEE

Table 1 Surface parameters and intercalation rate of pure LDH and modified LDH

B it 20 WA 5 32 JZ 1/ nm JZ ) 1284k /nm A/ %
LDH 11. 661 45184 0.7523
CLDH 3.174 296868 2.757 2.023 86.79
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Figure 1 XRD curve of hydrotalcite before and after ultrasonic modification
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Figure 2 Infrared spectrum of hydrotalcite before and after ultrasonic ion-modified

Both LDH and CLDH contain the same sodium dodecyl sulfonate and acrylic acid.
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Figure 3 Melt crystallization curve of pure PP and its composites
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Table 2 Melting crystallization parameters of pure PP and composites
T./C T./T AT/C AH/(Jeg™ b X/ %
afi PP 115. 44 162.53 47.09 71.33 40. 30
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Figure 4 XRD curves of (a) pure PP, (b) 3% LDH/PP, (¢) 3% CLDH/PP
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Figure 5 SEM image of LDH/PP and CLDH/PP
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Figure 6 Polarized micrograph of pure PP and hydrotalcite/PP composites ( X 40 times)
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Figure 7 Mechanical properties of hydrotalcite/PP composites

(A), (B) and (C) are the bending strength, notched impact strength and tensile strength curves, respectively.
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Effect on Crystallization and Mechanical Properties of Polypropylene
Induced by Ultrasonic Ion Exchange Modified Hydrotalcite

LU Zhi-yang®, ZHI Jin-peng', SUN Xin', TIAN Yao-zhu'*
(1. School of Materials and Metallurgy , Guizhou University , Guiyang 550003, China ;
2. School of Electrical Engineering » Guizhou University , Guiyang 550003, China)

Abstract; Hydrotalcite was modified by ultrasonicandion exchange method was added to isotaticpolypropylene (PP)
materialssubsequently. X-ray diffraction spectra (XRD), Fourier transform infrared spectroscopy (ATIR), differential
scanning calorimetry (DSC), polarized light microscopy (POM), scanning electron microscopy and other methods were
used to characterize the effect of hydrotalcite on the structure of isotaticpolypropyleneby ultrasonicandion exchange method.
These results indicated that the intercalation rate of modified groups can be promoted and increased, the
dispersibilityofhydrotalcite in isotaticpolypropylenecan be improved by ultrasonic ion exchange method modified whichplays
a distinct heterogeneous nucleation effecton isotaticPP, and the toughness of polypropylene material was simultaneously
enhance by the refined grain.

Key words: Ultrasonic modification; Hydrotalcite; Polypropylene; Enhanced toughening
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