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Abstract: A novel strategy for preparing maleic anhydride-grafted polypropylene (PP-g-MAH) with high crystallinity and
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high grafting ratio was proposed. Using chlorinated polypropylene (CPP) with high crystallinity and low chlorination degree
as the starting material, the reactive carbon-chlorine bonds were exploited to graft toluene onto the polypropylene backbone
via the classic Friedel-Crafts reaction, yielding arylated polypropylene. Leveraging the facile formation of benzylic radicals,
the copolymerization of maleic anhydride (MAH) and styrene (St) was subsequently initiated under mild conditions,
successfully affording modified PP-g-MAH with a maximum MAH grafting ratio of up to 10.5%, a high melting point (152.4
°C) and a high crystallinity (30.67%). This approach effectively addresses the issues of low grafting efficiency and
compromised chain regularity associated with conventional melt-grafting methods, thereby paving the way for high-
performance applications of polypropylene.
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ik PP-g-MAH: Jii5 820, A3y 1.2%, 7E 190 °C., 2.16 kg 240 F HIME RS 50K 32 ¢/10 min, 75287 BEHR 7
MR A B
1.2 M5 RAE

{7 LIS 4 20406 (FT-IR): SR T 3% [ Thermo 23 ] Nicolet iS10 78 £L M I AR, 46 B il FH = FF e i



248 Uik m o F ¥ %39 4%

Tic i) 3 2k B R S mg/mL BV TR, XS0 AR AR R A L, R LT AT RE SR v R K, TR TR 4T AN EIEAY
ek S

W AR I S0 ("H-NMR): % JH 3% [H Bruker 2\ &) Avance Neo 400 MHz % 4% 4 4 S 3% 4%, AR U & &
BEVERET, 120 °C T W02 4F 5 A% R D3 o

T TR I B B (53 (HTGPC): X 125 [E Agllent 73 ) 1260 Infinity 11 7 55 5 B8 18 35 35 A, DL 1,2,4-=
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Fig. I Route for synthesizing PP-g-MAH using chlorinated polypropylene as the raw material
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Fig. 2 FT-IR spectra of CPP, CPP-g-MB, PP-g-MAH and PP-g-MAH(St)
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Fig.3 'H-NMR spectra of (a) CPP, (b) CPP-g-MB, (c) PP-g-MAH and (d) PP-g-MAH(St)
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F1 & 4 W1, CPP Y /K 42 filk £ R 124.0°, 30 H B0 1 B K M . CPP-g-MB 11 7K #2 fish £ 386 & 127.3°, Bk
PEIE— 25 3R, O PO EER R OR R, A C— CLEE B C— C BRI, o FHEM AR M4 3% . PP-g-MAH ¥
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P A AR Y PR S SE A, A S o TR M R, X — 2P UE B MAH © S8R DA B RN L

1 BRS8N 200
Table I Molecular weight and polydispersity of samples -
Sample M, PDI % 150 + -
Eb 124.0° +2.0° 127.3°+£2.0° -
CPP 8.31x10* 3.15 = 107.2° + 2.0°
2 100 + 96.5° + 2.0°
CPP-g-MB 1.21x10* 3.12 g
o 1.54x10* g
PP-g-MAH x 253 5 sl
PP-g-MAH(St) 1.83x10* 2.49
0 1 1 1 1
CPP CPP-g-  PP-g- PP-g-
MB MAH  MAH (St)
¥l 4 CPP. CPP-g-MB, PP-g-MAH I PP-g-MAH(St) K7k
fik £y
Fig. 4 Water contact angles of CPP, CPP-g-MB, PP-g-MAH and PP-
g-MAH(St)
24 AZEHW

FEA ) DSC M an &l 5 Bz, AHN A6 AL ( Th) FIES R (XC) L2 2. CPP 2 31 HH A5 50 1) 445 Fl e i 11,
CPP-g-MB [ T, H13F CPP JHiE T 2.2 °C, (HZ5 FHEE M 31.22% T FEH 11.22%, X & B BLAR AR IR0 1) nm A EC
YR T 50 F 18 FH 0 L AR 35T R34 1 HE S DA T (e o5 85, (L 24 DR 288 2 R ORI BE 19 5 ) AR T 401
BER BT B AL ), SEOLRLE R %, PP-g-MAH 45 /i % [0 71 & 18.31%, PP-g-MAH(St) F 45 & & ot — 4

— CPP 2 R PUHERCE | JARIS LS
— g}}:P 1\12];,1 T, of polymers
. . . .
PP-g-MAH (St) Table 2  Grafting ratio, melting enthalpy and crystallinity of samples
— PP-g-MAH (commercial) 147.2 . 1 b
Sample Graftingratio Tw/C  AH/(Jg") X,
S CPP - 147.2 63.07 31.22%
(=]
- CPP-g-MB - 149.4 23.22 11.22%
PP-g-MAH 4.5% 152.0 37.92 18.31%
128.5
—_— T PP-g-MAH(St) 10.5% 152.4 58.31 30.67%
L L L L ) . . o o
60 90 120 150 180 PP-g-MAH(commercial) 1.2% 128.5 1.34 0.50%
T/°C 1) X, was calculated from the melting enthalpy(AH,,) according to the equation:
X=(AHy/AH,,")x100%, where AH,,” is the melting enthalpy of 100% crystalli
5 CPP.CPP-g-MB. PP-g-MAH il PP-g-MAH(St) [fj DSC ¢ /A 1007, whete Al is the melting enthalpy of 100% crystalline
polypropylene (207 J/g)

ik
Fig.5 DSC curves of CPP, CPP-g-MB, PP-g-MAH and PP-g-
MAH(St)
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L 30.67%, CAEIT R CPP YKo X —FHIESE T MAH {UEA A F 2R 3L (1% 368 L, KX PP &
I BUATAMIE IR o B BERCR MR &, 2R S0 PR R B R i men HERRGE HE T FRE A T HES, SRR T F 5%
BT 245 SR R 45 B BRI o N AR AR S 4t R 5L TE A 56, PP-g-MAH FI PP-g-MAH(SY) (944 5,73 %35 2 152.0 °C
1524 °C, 52 AL, @Ak E PP-g-MAH 5 540 128.5 °C, F ELIA Bl AR /I, 35502 PR ok s b 422 A 1o 7
MAH JCRLEE A B R NI o 188 L, BN T 40 T4 RS 1, AR B2 RORARAR, (HRLSE B 19 T 0855 T PP 3=
BERY S S RE ST, S 2R S Ik PP-g-MAH AY45 L A 0.5%, [RIIHE A K IR R

3 & g

(1) DA S & & n9 U A0 R0 06 Ry It 28485 S 0 il 4 CPP-g-MB, - #1 FI7% 38 [ el ZE 00 16 M, 51 &
MAH 287 S MAH 5 St PRI, 430 6l 2545 21 W Fp ol v 2R 09 45 7= 9 PP-g-MAH 5 PP-g-MAH(St).

(2) PP-g-MAH(St) ) MAH 428 % 53k 10.5%, H AR B AR PP ESEMUAENE, P FE sl L g
A JE (45 A 30.67%. 15 13K 152.4 C) .
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