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RRME (Polypropylene, PP) {EAR K@RAER
22—, REBEMR. KEREME. INIMENLR.
BRABESZTRFR, T RMBFARENM. XABE.
BEMK., BREMSNG. BFAIT, KPP FEF~
SEBIY80000t, HPEESHBIT 30%, WEE
PP HIBHBRENF/HULEK, KIBPPHTESHIR
0, BEEHERN "5 " IR REROAMB LS
fmm&%[l]

EZIBPPHNOWANBEIEENELOQOWRAIZON
MIPREFT, MBOWERLESHIE. B, BRIEEH
EPARKERIBPPEHMNMIKMASD, EITERAMR.
IZ2E%, 2EBRIEANOWSR. R, @F PP
EOBISEPERTIRADE, DFEREMERE
7, SHHENTERME. DFENHER, NFEMEE
REBOGHMNKEBREGHAESS TR Y., BE8
OfRPPAHFIERE, FIREAEGTERERRE. B
MAX. RYBEMESQMR, URESHNAFRK,
REEBRRAFREKTR, EFNEBR ",

IRIBL 4 (Glass Fiber, GF) B2 E R PP /]
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EHERBRNFRC—. RBEA4LEEFSRE.
RE. MAME. NBERFNE, SPPEESET
ERERHNREBEMNE, TERSETRONME. 2ERN
RYBEM. BRFIBRRASORPPHEES, 7

SHEEIRTIERORM PP 2SR, EXIEIB PP

SELXIANSEERARBE, NFTEDERBUETT
KR, BREKANESEENNER N,

0.2 HREBWEAT

AP RUCUW PP 3 EERNAER, BRI 30%
RIBA 4, ESADIPRENLHH. BEHIFBsZH,
ARAMASEDLNESH R NF MR
ME, EEFREEHEMNBSNIRFIZEROAPPE
BMH, AR BPPHSEXNBRERASE.
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() BHAASNORM PP/ IRTFES
20 ;

(2) SEMEIBIFISKIRLT / BIRFND DA ;

) REMBEF (KT-1D, CMG9801., CMG57

MR EERY

@A |mET (1985—), B, WiLHRAE,
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01) SHAl (NA-50. RINKRZFD SRR ;
(4) BMNERNEERIMENIBERER ;
(5) DSCADITIBREGRTASLENMBEBYREX
HLA

1 SERBH
1.1 ERER#E

QW PP K . KREFERIBIBEHIR, 2BERK.
IREE. EHISREA WIS 4 TR DIRF IR,
TEALERBIRKFIDIE ; BMIK (Vistamaxx) : RIE
ERFRBEK, RRREZIAT; BHK: 2K -
EWGHERYEMER ; BBF : KT-1D. CMG9801,
CMG5701, HASRBEERBRBEEBSH ; &
fll : NA-50 (BERZZ) . RINRET (BEBRESZS)
B : MERIERMAKPRERITRMN ; HMEIF . ME\ET.
pERpi= il =
1.2 H#&HE

K OUW PP MRS B FPENFI & B 5 LBl &£ &R
RENNPIE 3~5 min, FREDPHINDH. KRS
BIOA IR FTHNPH TS RILDRFTH, FTHEE
GEA 180~220 C, BMIERA 200~300 rpm, ¥
RRZKD. DRGEEIRTIZBOMA PP IR, K
RIES CTTE®A4hG, BEBNFERITENS
MAENNRESR, FBREN 200~230 C, REREXA
40~60 C,
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MATERIALS AND FORMULATIONS

1.3 Mgeiis

NZNERE - RIBMEER GB/T 1040.2 47, £
REAZ RIS NN, AIEBRE 50 mm/min ; SEh
BE¥Z GB/T 9341 {1, =REHA, B 64 mm, 0
HRE 2 mm/min ; PHIEAER GB/T 1843 fREE, B
BERROP IR

At EE: RAERARBE RN (DSC, TA
Q2000) MK, | S 50 mL/min, A RRXRZE 10
°C /min, 2EEEEH 40~220 C, /S : LA 10 °C /min
M40 CFHIBEZE 220 C, 1B)R 3 min BERMHEL : MU
10 °C /min BF)RZE 40 C ; B 10 'C /min _RARE
220 C, BURHDTBRBHMEE (7). BRRE
(T BENE (AH,). B8RS (AH) RBBE (XD,

BREITEAR -

AH,
x100%

Xzi
CAH' x(1-w))

NP : AH, AERBRIE /) s AH’, A 4L PP
BICEBRIKE (207 J/g) s w, AER OGR4 + 87 |
EHM .

2 BR5WE

2.1 BMEINERTEIZOM PP NN
BRERTZE 30%. 1857 4%, NERHEBE,

BERIE 1o

F1 #MEAEX PP/GF E4H RN

[a] FIBRE /MPa  BiRBKE /% SEhiE8 /MPa  PEHRE /(kJ-m )
PP 67%/GF 30%/ 38K 3% 51.33 9.0 3 286.70 6.37
PP 65%/GF 30%/ S8R 5% 59.28 12.5 3192.53 7.24
PP 60%/GF 30%/ 38K 10% 55.98 13.9 2 805.71 8.55
PP 55%/GF 30%/ 38K 15% 51.59 14.3 2 497.29 9.75

RARDOSEMAR IS AIEBSRE A 51.33 MPa, SEMIK
FAEM3I%IBE 5%0Y, BERAZE 59.28 MPa,
18 15.5%, XBERASEREMANET PP JIRLFHR
EEEM, RERFDE. KSIBNE 10% M 15%,
BEZRH TR, @A RENMEDHN—BRME,
BRI EF P HREMEMIEBSBIMEE L

F, WMEHREM 6.37 kI/m? JBE 9.75 kI/m?, JEIBHB
50%, SHIESM 3 286.70 MPa [&ZE 2 497.29 MPa,
BE0B 24%, SEFRRNAFBRBRIMAMEZKRFERE.
2.2 BUESRRKEDHTIHRB
AR A SEKIRFIBRURE, BRNK 2.

x2 HMAEGANSERS KEFEAH MR

5] B2 E /MPa SBEE /% SEhiEE /MPa P ERE /(kI-m?)
PP 65%/ 4G 4F 30%/ MK 5% 44.43 7.9 3043.92 4.59
PP 60%/ t<E4FRIR / S8R 10% 41.32 20.3 1 756.44 6.45
45 PP/ KT —1R — — 1301.28 -
45 PP/ KA MR 32.50 27.1 1912.64 3.02
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RIRTFARABIRE (44.43 MPa) SFKIRLF
(41.32 MPa), BMIRBIKE (7.90%) TR FHIRL
(20.32%), RIRFDEINT, NMNERBEHRES ; KR
FRBEAKE, @UFLRDE . FFEN G RIK AL
2, IMEG., KRFSdHEE (1 756.44 MPa) B

ZRFTRIKRELF (3 043.92 MPa), 45 PP/ K4 W ELFREA,
RERAFSERRISRENRIR"Y, KIBFHERD
TH’E (6.45 kJ/m?) {LFFREIRL (4.59 kI/m?),
2.3 KPEAWBERPEMEAEHNMIL
BEKA=R, BREMEEBSFIN, BRENE 3,

FT 3 KIHLFIERE PP/ MR RA M RE
[ ABRE /MPa  BFRBKE /% TS E /MPa MEHRE /(kI-m )
5 PP+ KT =18 36.98 24.17 2579.91 3.12
PP+3% SBIM{A + KT =48 36.33 22.34 2779.38 3.91
PP+5% @R + KT =18 35.14 19.80 2 813.43 3.84
PP+8% MR + KT =18 33.73 16.53 2 830.94 4.26
PP+10% 3BMIA + KF =R 32.71 17.71 2 644.57 4.51

PESR ARSI, ABRENRBKEYT
B, SRRAKARD, EHREE 8% AR KIE
2830.94 MPa, JEESRBHENETR, 10% It F
B, MEHREM3.12 kI/m? BE 4.51 kI/m2, BIFH
45%, KIRFERARPEBEMHESEREN 3%~5%, It
NSHEERS (2 779~2 813 MPa), HHRBENE

(3.84~3.91 kI/m?), HI{BRBEREKRN ",
24 HBIFNERABEHNSRAEROSMREILIR
it

SIANZHASFISMIOWZFTIEER, /5% &
A 30% e, BRMNIEK 4,

x4 TEBEEN/ BREFFERNDFMRE

"] HRI{BRE /MPa BT SBEE /% TS E /MPa PEEE /(kT-m”?)
KT—1D/NA—50 73.93 13.6 4980.86 8.49
CMG9801/NA—50 75.97 12.8 5185.28 8.08
CMG5701/NA—50 74.55 12.5 5227.59 8.29
KT—1D/ RIS ZH 79.56 10.4 6271.22 7.36
CMG9801/ FRillAZFH 82.48 11.1 6 632.51 7.84
CMG5701/ RiIIAL 87.19 12.3 6 467.83 8.69
KT—1D/38MIK 10% 64.49 11.7 4 624.34 9.23

RINFZFAERETBEMN F NA-50K R, U
CMG9801 AR, RINARAIBEE (82.48 MPa) Lt
NA—-50 (75.97 MPa) 5 8.6%, SHEE S (6 632.51
MPa) & 27.9%, ROAWMBREERNEFRZIEXES,
MNP EFINEE, RINEKRP CMG5701 HI{B52
EfHfS (87.19 MPa), NA—50{&K & O CMG9801 £
& (75.97 MPa), 1 BAES IS BT £ 1D A A
Ho-th ) O &5 M BE S WM 2 trade—off XA, RINAR

HEIRE(7.36~8.69 kI/m2)BEEF NA—50(8.08~8.49
kl/m?), {8 CMG5701/ RINMAREIM T R 15 F &,
KT—1D/10% @M EE AP TRERS (9.23 kJ/m?),
BRI R R,
2.5 DSC #AMEEDHT

A BN LS KIH 6l L X R AURE G2 1T DSC N,
BRIEK S,

x5 AREAEEMAIH DSC AMEESH
fie ;5 T,/°C T./°C AH, /T g X./%
O PP 162.3 110.5 78.5 37.9
@F PP/30% IMLF 163.1 118.2 62.4 43.2
OFE PP/30% IR /CMG9801 165.2 123.4 66.3 45.9
@F PP/30% IBLF /CMG9801/NA—50 166.8 128.7 71.5 49.5
T PP/30% ML /CMG9801/ I AR 855 168.4 132.5 76.8 53.1
[BIFE PP/30% IR4F /CMG9801/ RIll /5% @M 167.9 131.8 75.2 55.8

MWOMA PP EREMN 37.9%, WETFERE PP (X
50~60%), BANZMELHEHRARE. AR 30%

052.

WS, X, 1BAZFE 43.2%, BARNSMRZIER,
CMG9801 & X, I2FHE 45.9%, RENEBEHREIUE
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BRD. RIMEFAIBRREEE, X.1K53.1%, #
EREPPKYF, BERBREITZEASESHRE (6
632.51 MPa) HINMING — SLERERKREESD
PP DFHESSHRAMERX ",

RN 7.0k 132.5 °C, tba@fB PP (110.5
) BF22°C, WAEBMSI.8 CHBE3SI C, F8R
REKNBRA, BNFHERIBRANE, REE
WK, RN 5% BNE X H—HRFAZE 55.8%, @BM
#AERNFERZNEINE, BEYSERETES
MBXEBMEN, SrhREmEmR—3 ",
FoHMEEAENERITANEE (CMGI801/ RIIAK

&R ZR)
EMIEAZE /% T./°C T./°C X./%
0 168.4 132.5 53.1
3 167.6 131.2 51.8
5 166.8 129.8 50.2
8 165.5 127.4 48.6
10 164.2 125.1 46.3

PESEMIARSIBI0, T.. T. A X DRF TR, &
MEBAPP BX2B, BABXESM, BIBIN
KEN Gl B 5% BHARY X, (DIRFF 50.2%, X
fl - BBEFMDEIERT, XMT “BIAESHER",
SNEMREEEBT L.

3.6 ERRMMEZNNEENT

(1) RASESEDS : 30% RAZRTISREN
i, RIRA DB MIMTMKA, KIRFRBKE.
P TRER K o

(2) BIFIXBSHE : BUHKS PPEEKE,
RIBRFARARD 5% BETRNNEZRENIM ; KK
FERDP 3%~5% AH,

(3) MBXSHZFUME : CMG9I801/CMG5701
SRINBEZFNEMRRRERE, APRERIK 80 MPa,
LEESHB 6 000 MPa, A TIRERKFE,

(4) BB : 5% @PFE—HRAN M, TJARE
SHEHEREHE. SRERSEBRZIERBX.

(5) BRTANE : DSC BT T B ALE9EM
ZNN RINBEFELRELRENTERKLEH
SEINIZEE 5 MBI IR B XOESRME SEIIZE), W
EHTERE,

3 @ik
(1) B PP AEK, T 30% BIELF 4. 5%
BEANEBREA, THSFSHERSNERE
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BR, XMEIB PP SELAA.

(2) BMAERRAERPETIBIIZRNEN
R, REAS 5% A KIRARARADPITENS D EHM,
REAS 3%~5%.

(3) BEASHREFSR ™4 B Z D EIE BB
CMG9801 SRINMZFIS BB, AI{BREIX 82.48
MPa, ESEIESIKX 6 632.51 MPa ; CMG5701 SFRI|
REFSERY, ABRETIA 87.19 MPa,

4 BMENTH-LREANMK, 5%8MS
30% IREF. 5% MBBEH. 0.2% REFERSBIMNIERTT.

(5) DSCHANERYE, RINBEZFIEZRACH
PP EERE (M 110.5 THZE 132.5 C) G RBE (M
37.9% IRAZE 53.1%), SEREESNMHMMSE
Hif, RMBHEREIK 55.8%, BNURLE PP XKF,

(6) ATARARNIRTFIZROE PP ESHH,
MEEISIMIA R T IT 40 PP 1858 K, OB HLHR
SENATFAESEH. BET. TEFRENL,
EEREBHAFTRGRNNE R

SEH -
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Research on the preparation and properties of glass fiber reinforced
recycled polypropylene composites

Wen Haoyu, Wu Bo, Zhou Min, Zhou Yi
(Sichuan Yibin Plas Packaging Material Co. LTD., Yibin 644007, Sichuan, China)

Abstract: This paper systematically investigates the mechanical and thermal properties of glass fiber
reinforced recycled polypropylene (PP) composites, using recycled PP as the matrix and adding different
proportions of glass fiber (GF), toughening agents, compatibilizers, and other additives. The composites were
prepared using the melt blending method, with a focus on examining the effects of elastomeric toughening
agents, compatibilizer systems such as KT-1D/CMG9801/CMGS5701, and whisker fillers on the tensile strength,
bending properties, impact resistance, and crystallization behavior of the composites. The results indicate
that the addition of 30% glass fiber significantly enhances the rigidity of recycled PP. When combined with 5%
CMG9801 compatibilizer and 0.2% phosphate nucleating agent, the tensile strength of the composite reaches
82.48 MPa, and the bending modulus reaches a high of 6632.51 MPa. The addition of elastomers effectively
improves the toughness of the material, but excessive addition can reduce the rigidity. DSC analysis shows
that the phosphate nucleating agent significantly increases the crystallization temperature (from 110.5 C to
132.5 °C ) and crystallinity (from 37.9% to 53.1%) of recycled PP. High crystallinity is the microstructural basis for the
high rigidity of the composite. This study provides important formulation design basis and technical reference
for the high-value utilization of recycled PP.

Key words: recycled polypropylene; glass fiber; foughening modification; differential scanning
calorimetry; high-value utilization
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