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Abstract

Polypropylene has a variety of advantages, such as low density, good chemical resistance, excel-
lent abrasion resistance and outstanding electrical insulation. It is widely applied in machinery,
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automobile, electronic appliances, construction, textile, packaging and other fields. However, po-
lypropylene has several disadvantages including insufficient mechanical properties and poor heat
resistance, which severely limits its application in the engineering field. In order to solve these
problems, we can improve the performance of polypropylene by chemical and physical modifica-
tion, endowing polypropylene with more new properties and broadening its application range.
This paper mainly introduces the commonly used modification methods and mechanisms of poly-
propylene, and summarizes the characteristics, applications and prospects of various methods
that used in polypropylene modification.
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1. BA%
1.1. ARFHE

1954 4F R RFML - X 915 (Giulio Natta) =5 DL BRI o 5580 4 R A 7R o 5 B 17 s AHDNS 401
R R A IR, TR0 T A A P B I & AR [1], 1957 £EECKH] Montecatini 23 ] B SR H T
WAL= [2]0 IEFERASREFZARF R, JUHSINEH KR R NIRABIRA 4tk f5, & I7H R RER A
ARSI s DA I SO SR PR 0 7 i 0 5 et ARG

12. RAEBHER

KN M(Polypropylene, 4i'5 PP)ZE—Fi P4 mEEW, MER, W¥ReEttey, STHmist. |-
ZRATIRE. SEmioR. . @SRV RASUE, A ATRARE R TR KIEFR[3].

Tolk b, PP M TE A% 8 - 9 BS M AL 7 FH T A SR Bk R AR R AL S5 0, R IR A 70 A
TiCls-CyHyoAICl. H 74 fy = Fh 2 (AU Ry S5 A 2 s A R STA (SRR A A) TR RIS AR RS AL, F
Hp A [F) LR AL L S R AR R [2]

SR IE[AI B FE N 0.9 glem® 47, &l FRI SR i —Fh . JLNIELE, MR, fEmiEdhsE
TR (H-5C LR W2 R ) . KRR i, AMUAE TR, 10 HILPARK, 7EKF 24 /)
B IR OK R ARAA S B 0 2 F i — o PP R B AUR T e %, B e, PR, EIRIRIE
R R, PRMEARAR, FRrRIRSh AR, et PEZE. WTTENRE ) ZEAURE PR 2, T L@ A N RE
BRESTNGR . A4 I DA et .

2. Bt PP RIS %

KON R PIBAE FE Ve IR 26 AF T BHEVEAR K, 48 AR T HAt v 0 T AR, DIPEANIE WA 2
RPN TR R B R TR B L2, BET AT OSSN B O AT TR, (A A B
S E PR ) I 7T ASHE OB At A ) A A0 A K R RE[S] [6] [71

PP ek 2o Ao SR ) SR PR F) — Sk BEAR A SR, T NP Ve BRI AR AR BN, DA A T 0 AT
o, IR S Y PP RRL KRR RN 1R .
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Table 1. Different modified polypropylene and their characteristics
# 1 TRMMERABERESR

e TERERF S
W PP HUBR A7 25 8 e AR ML ARG RS TR Mo
Ko stam PP M T Eshasfaral; S tess, puphdetisn, RS 140 MPa
e 5 LT PP %%ﬁﬁﬁﬁ%;ﬁmWMI%D}ifiﬁi?ﬁ;@Eﬂﬁummmm;ﬁ@ﬁ
POE ¥ M) PP s Buba s, ROPRE i
T L% PP FE 3 P A P P 85 o T R 55 A

2.1. PP YL

PP (AL AVEAR S T B R RO VF 2, 0 B IR TIA WBR I 73 46, Sl 2 A = ek O
AR b STKEE[S]UTE, LSRN PP AR LIHIR T A B ARG BTk RE, M TTiA RIS K
JS2FHYE LB H A

2.1.1. B

FE A5 S R A B S RO IR R, B T RN A L R . IRAE S 5L R R R
IR, A ERIAT TORIE X, BAHE R WA A S 5E RN R A5 SOy 3R, i
SRR ARS SHERERNIRZ NZ IR . — RO, SRR R b 2 ik F K 4 B [0] S R
AT PGS AR B A AR AT O, T DAAE S AN AR I N S BRI IR S A, T 5 7 O B S B
SEROE, BRI YRR RE R A P . R RS B B AT DAL Tk RE . BB
BESES 3 B R T,
2.1.2. R

P vt R R et iR R R —, —E L N BRI EA . BEARTE . I RA
BIFENT PP T HER M . PP ONARMME L e, JLRTEEVEIRAR, 77618 2 10 I (45 5 Mk i 3R
PIEEIR, SHRIAMAS) . WERESIRABIRMALET, e Mk 2] PP 4> 7aE Bk 74
Bk, AT 73 BIAE 7R Pk . P22 B AR 0 T A i R A0 TR0 el b A PO R P [ L0 e ek SR PR M A e
M52 RT3k B8 R 7 T

2.1.3. TR

TERFFE U R AR R, 8 2 F B 0PRSS BRI 00 ST 2ok . SCIR Sl el L o Sy
SE [T V20 T o T AR AT A FR B — R 1%, BV E A FRAS BRI 4 TR — AT DASRAS L DA A R
PERE . B R AT AR, AT DML RS R A, AR m 2 ee . i T HEgE.
M AR . 7E PP (S BEEOME M 78 2 i b, RINBON H C 1) 7 V2R R BB S 2, B I Aoy vk A 7=
SR TR PR BT LASRAS B8 i (R B . o G i A B, DRI, R AR R R, Sk IE A

2.2. PP HO¥pIB ¢
T EGRE L T RR ) IS SR AR RSB R AL AL, R BT s . SR

2.2.1. EFEBME
SF7E O R A 2RI AR B2 A8 B AR ARG (S B A AR, DARRAR ™ i A R AR 4R e 2R A
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BE[11] [12] [13] [14]. H A0 FHGE MR R EEGE A8 = 1A0) . BIHLT 4 (Glass fiber). & /@M K.
7% 2 (White carbon black). i 5&(Graphite) &, & 2 % F BIIE 78 A RE RO RE 1 el v R

Table 2. Polypropylene filling materials and their modification effect

2. BRAKBETYIR R HEE MR

ek R BICiIEEVE

ERe iy AR TPELF . BIVEZE . RST R e i
niH WIPERITR FAPESE o T Rl is AR PR A . RO AR e Ik 4
WHELT Y NG /3E
EAEE TR KR

EpS TR KRR, OIS

Ak TR PELE . B T3/

222 HEEBEMM

FLIR S AE PP M BN T HAN I . A5 LR IR g AR S, (5 B A F R, 3
MRS T PP AEBAR TARIRE F Ak dEfE. &6tk DL #F st . & T 5 PP RS S RUE
PE [15]. EVA [16]%.
2.3. RAEFIRs:

B A BT 2 PP )45 i AR e AR oA, R0 1122 6 2 B 5 i A R ST a5 DDA
%, I HEZHAE BT 45 171 [18]. — AN, av p Ay REEEH ZERR, H o BAaE, K2,
y B Z£[19][20], H PP #IMERT. ST &2 B B PP,
3. BER PP RIS RN

Yagiit, MNMIAEERS T S HIAERFEAR EEATF PP 1, Btk /a1 PP AT LI B REHR T4 B 1 PP,
BEIRPU AR ) 8 ST 1 PP BERIT LE AR Yt ) PP REIA BIFAME R AP PP & Zh i % () PP ] DL Z i
SR PP B 401655 PP 3B BH PP AIBR LT 15 PP Z5[21] [22]. # 3 AT HEAMIRMER, BE
AN [EVE o 5 1 e PP G i e KA AN

Table 3. Characteristics and applications of modified polypropylene products
= 3. MM RAKE R EE R AR

77 i Rtk Hlig
STH . HE TR, LB R TR HE

FiLis PP ML oo SR, Ao, e

fif % PP P ATk S
i PP I R ST N

5] P EE, R, AR FIF R,
ST PP 20%GF H43, Rl ST BEh T A

30%GF 5%, & Ml i 4
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3.1. B PP RENMA

3.1.1. BEAN AR

S 2 T R AWM REE B R 1 R 2 B AT 5 B (S TR AR 56 BEAN[R) 48 o P (5 A P TR, 3B A
FERETD) AR RST (RO, 3 W B ) T REL R i (R TRTMELRE S bRy, R P AIR) 25 23] [24]. B4R
N EARE, (B2 PP HE W MR KRR BT 45 5 B R0 S iR 45440

3.1.2. IERAMMERYSE
1) I B
2) FLIRHIE PP,
3) G TCHIIL R
4) K& BN A OE B PP;
5) T2t PP iE M.

3.1.3. iIERAXE PP R F
U PP AT Y. ORI BN TR, AT i & A T AR NS A T TP R [25] [26]
KAZHHETHE—EMIIET, & PP =M RN,

Table 4. Processing technology and application fields of transparent polypropylene

F 4 ERRARBIMIIZSNASUE

MLTZ 82 F 45K

s R TR ORI RO ORI

TE Y ViR BT LR iR Bidr ek, SEE
WAL BT it SR BREGRIE . RPRRHE

TRLE A S, 131 00IE W PP BEHE S 1450 PP HITERE, UM HE B ARG 5 R K 2R
RIS . Ik, @Mt PP X Le s, AT DUE AT 2 A, Hriid b
Tt BUEIRZ 2 w3 5 5EHL. 4 5 O — L8 E WA WIEW] PP A K L5 [27] [28]. A bR E A
FAT WA IEAE I PRXT LRI A, AN ™ s 36 5 T35 L.

Table 5. Some manufacturers and brands of transparent PP at home and abroad

= 5. —ELERINERR PP £ R E

% [

A A MT25S, MT40S

E EgA M250T, M850B, M1200B, M250E, M450E, M80OE, M1200E
R 22 A A RPE161, RP340R, RP342N

hEFE AL QPT91IN, QPT93N
[ b LA AL B4808, B4902, K4808, K4818, K4902, K4912, K4925, K493
Exxon Mobil Achieve EXPP-68

= Montell Pro-fax: SR832M, SG852

#i[E BP Amoco Accler &5
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Continued
55 [H SK 4[4 R370Y, R930Y, R140M
25 [E Huntsman Rexene, 23M2A, 23M2ACS198
H A = 3:(Mistui) TAFMER-XM
JERR AL T (Borealis) RB307MO, RB501BF
HE = LR HJ500, HJ700

3.2. HEI%E PP RENHA

3.2.1. WHIXERSE
H T PP e K AR i, A5 HE R P 31— et 0 B SR K 37 B I AN AN 75 0 et AT 1 e . H
BB T VEA SR e . B STARGE R L TR SO R R 7R s [29]

3.2.2. EFE PP WA

RRIEARN T CHGH A B i vk Re, B 120CHER N, KRR LKA,
I+ B RN i T e AR AR EAR T 23R 0 . (HRRWNHIKIBFAETZ AR 2L, i, fEFEA TR
Birh 25 5y T 48, IR U Ag 80K, OGN B ReE 2, ARG YO TR 2ERe st
HHEHZMHREES T RMARL, BT, X B EERR BN S AR AW IR N
PE[30]o S RHUILIR 7715, v LAy SR RE (i 18], R AEr= 2R . sk, 7EAEr=in Tl 2
L, ZRARBOLE - LR IR, EW: PPIPE. PP T A% &l vl il i bk 15 3 5 47 3L K4 . PPIPE
LR =W BTk 5 B 2 Bl 5 20 2 BN R B, (R R M 19 B3R R [31] [32]. TERNM A
10%%!| 40%[1) HDPE, 1] LK KHE i Hhn Tim s Pk B b o 5 2 RigEFE 7t

tHT PP Al PE 3L AT DA R S WIvE SR =), JE BAEm 3 W2 fetEre. In TR E 2 0 E
TVERE T TH R I 00 TEIRTSO0HRME RE (1 (R B38 mT DUR BRI BR AN A, TEILAFR, 8 2 A AT AT
B, JFHNAEIT A% PPIPE EFYICAIEIR M, FA ARk, &M T HSUIRSESE 2
TN ERERA PN, BATE F K PPIPE JLIBARLN FHBVE 47 15 i . VR 28 00T
CREL, TR EANRRMY) . EAT s, RRRIEaGM L AT DIE — @ T ERRIGR 1
o ¥ PPIPE JLyRF=H N 25 F M AT, 9 dnml DASIIE R ARHL. VKAR . FIENL. BERHLIIFRAR, H
Tl g 5 HLES T B R, AL PR RE AT DLURORFEAIR S H re AR AE A A rh R B R R R, S
FHMAE A A, GRRA. RN TENL, FRATATLLE PP/PE JLIRA B T A= = fhilig 2 4,
U R L) — LA AT DU A PP/PE JLIRARLEAT A4 77
4. FEE5RE

RN H TS ZRIE AR, PRI R0 ISR TR PP e kb KR . FRA 1M SR I A AN
FUBSREAERE, IE RN R SERR A= A . SR EIMREE . 456 2P TSR0 I e T vk
PAIN T2 5 ees DLACHR F0 H AR i MWL SR A AR e v o o v Pk BRI AR 77 1) KR8 LA R
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