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Rk RAEMZE/ HHRAEERFELREYALL
BIRFRFEMREE(MMA) RFABBHNT 6
(tBA)HY ATRP )% . 8 B/ PE-g-¢BA SLEH T
LIk — 3 R, B 4k 0 IR 2% B B TN 4% BR (PE-
g-PAA) FI R Z R B R AR (PE-g-PANa) 3t
BY . PAAM PANa FRBEHEWE T 58 4
BRI R AR EFENRE, ERZH
FBARFRR(ME BB AEERZH N
By BEIX EHIEA . B4 PE-2-PMMA 1 PMMA
R AT LAA B PE B 3 HE K 2 & PMMA ) B
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1 XS

1.1 &

FEESESEFTRERA/ X P EHER
AhSHEBUMER. NEARMESZE 1 h K
. .HS(BRES) HmLALREE. FREHR
(MAO, 10% B R R ) B Albemarle 2 8] M 3% .
SHEREBEBRFXRASR SHELU-LZ
A Bh 3 — ® AL 8 [ rac-C, H, (indenyl ), ZrCl, 1 B
Aldrich 2R W3E , EHEFE A . CuCl IRIKFIBERE, &
KZEMZBRER BEAEREE T TH. NN,
NN, N-HHRE 7 ¥ = (PMDETA, Aldrich,
99% ) F CaH, T, M ERBHER FHEBKT
B ( Aldrich,98% ) Fil 5% B NaOH BB ®EER I KE
FAFEE KBS 3R, ALK CaCl, TR, IBE T8
FE.ZEOCTREREL PEFFBRIERH
Fk CaCl, T, B ETHRNE £ 0CTHWER
B EeR2A A YEE NI R A2
FAFMEFEHEEA.

1.2 ZH/ABAERELEY(PE-co-p-AT)H
ol &

BHERBFEN Parr R MM A 80C,
WEE 1 hBEKEMES HRAUERER,BA
L EZBMEMAETP TR MA 100 mL F 3,
3mLAREER 32 g WHEREFXE,2 pmol 5
HRELZEREE RSN FERR 2 oL, %
MRS BZHBmENRERN 0.2 MPa, REH L
WEEMAHEFEE, BEBREN 0T, RS
30 min 5 MG BB ERK LR M. 5=
YHZEESR3IRESEH, EOCTEZETH
Sh.BYHHTRLGPCIERN M, =1.538 x
10°, M, /M, =2.7, % PI L  10& B2 H-NMR

WEH 2.45 mol% . LWL FHAR KRR
EHENY L, R ATALERY .
1.3 Ri{E
B (100°C) 'H-NMR & 7 Bruker AM 300 #
BILH A E IR, IR RE RSN BEA
w BAYRNESHZRAHEERN(PE DSC-7)
W, AR BEE N 10 K/min, B “REAMME
F.H PE 2000 FT-IR i R4 4ME, AREHEHR
sl &L STRM, MM TESH(M,/
M,) BB B & B8 (GPC, PL-GPC220) F
140CHIE , BRI FMBMSIAE R 1,2,4-=Z8F, Ik
HEREZME.
1.4 PE-co-p-AT BIR BB
EHFAHERASEEMRE T 250 mL =05
BAINA 1.0 g PE-co-p-AT,20 mg B & — 7 T B
(AIBN)#R 0.5 g ~N-IR B 3% 1 Bt W B (NBS) , #h

HEZBRE, FAES,MA 50 mL CCL,,7F 80CH .

BRHBERN 3 L RRNEREMARRKTHES
¥, RS E Y 3 K(3x40 mL) , YA B
EEHRTHESTH 24 h.
1.5 RFREBEHERSHERZEEERHR
EREBREN(PE-g-PMMA) IR Z EEHER
MR T BE (PE-g-PtBA) Y
EEAERSEEMEFH 100 mL =0 5
MWAMA 0.1 g RALEEZIHEH 0.1560 g CuCl, Hi T
THREER . FAESIFMA 20 mL BE, M
RE10C, RV ERE, HIKIBERHER,
MARESREHEFNHERPREFRERRT R
0.6 mL PMDETA ,ZEZE R FH#H, FERTNBS
)5 KRR A 100°C ¥ BB — =B 8], &
MERBHF=YWAZE PR, FAZEER
K .EYEOCES TR 48 h.
1.6 BZREERTNE(PE2-PAA)TIRZE
EEERERM(PE-g-PANa) L WG &
ZEHA RIS EE T8 50 mL B KRR
PMARZEEEBRBERNTEEREYO.1¢

. M0 mL —EARR, FREYRSSBE, WA 2

mL LS, MBI E R 8 h. AR ERE,
BRAY, FR_EANTRMASHIBHE 3 K(Gx10
mL), B —/NER 43 T, R A
BT 10 L ZEAHH, A NaOH(50
wi% )R 2 mL, FRTHH 6 h, LWL =, 3
FKBE®RIKG =10 mL), BREYHE OCTES
T4 48 b. |
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Fig. 1 'H-NMR spectra of (a} PE-eo-p-AT and (b)
Brominated PE-co-p-AT
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BWAoMBAEPIENFERAR N HBERERA;
#k4E 3 AIBN ) R (20 150 mg), W 1L 2 R
s AR EE L AR AIBN B9 & & (415 ~ 10 mg),
YRR TETE CH,Br Al CHBr, 9 CH,Br ¥ &
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Table 1 Synthesis of polyethylene- g-poly( methyl methacrylate) and polyethylene- g-poly( t-butyl acrylate) wvia ATRP*

Run Monemer in feed (g} Time Yield{ g) Conversion{ % ) Composition graft(wt% }* M, of branch
1 MMA (10} 40 min 0.9 8 88.9 6670
2 MMA (10) 80 min 1.4 13 92.9 10830
3 MMA (103 120 min 1.8 17 941 14170
4 MMA (10} 160 min 2.2 21 95.4 17500
5 tBA (6.0) 9h 0.22 2.0 54.5 1000
6 tBA (11.0) 3h 0.40 2.7 75.0 2500
7 tBA (11.0) 9h 0.50 3.6 80.0 3330

* Conditions:0.1 g of brominated PE-co-p-AT (0. 12 mmol of Br) ,0.1560 g of CuCl,0.6 mL of PMDETA,20 mL of toluene, 100C ;

® The weight percent of branch polymer in copolymer
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Fig. 2 The plot of ln({MyJ/[M]) versus time of

grafting polymerization of MMA with brominated PE-co-p-
AT as macromolecular initiator and CuCl/PMDETA as
catalyst
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Scheme 1  Preparation of polyethylene-grafi-polymethacrylates and polyethylene-grafi-poly { acrylic acid) via

poly( ethylene- co- p-allyltoluene)
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Fig. 3 'H-NMR spectra of (a) PE-g-PMMA and (b) PE-g-PiBA
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Fig. 4 DCS curves of (s) PE-co-p-AT and (b) PE-g-PMMA
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Fig. 5 Picture of Mulao test
The mixture of PE and PMMA ie in the left tube and PE-g-
PMMA is in the right tube,1,1,2,2-tetrachlorcethane.
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Fig. 6 IR epectra of {a) PE-g-PtBA, (b} PE-g-PAA and (c)
PE- z-PANa

WHEAT TR LR/ AR EF R R
YRR ERK T TIEM, ERFETHEBEH
ERAGHETRLAERREPEASRRTFENR
ZABEBERNBRRTRARY, S 86 RN
FETLUATIHRAYNEE HRZHER
RAKRBTEHEARUBIARZHELRAR
BoHMNBREEREIRELRENSRASL
BY XSERAEESRSY BERAEE LRR

RZimem.

REFERENCES

Chung T C. Olefin Polymerization,2000,749:104 ~ 127
Chung T C.Pro Polym Sci,2002,27(1) ;39 ~ 85

WO = St Rk W R

2003, (2) :302 ~ 305

Vasile C, Seymour R B. Handhook of Polyolefins. New York:Marcel Dekker,1993.1 ~ 5

Hu Youliang( &7 B ), Chen Shangtao{ JR#§ 3 ) . Petrochemical Technology & Application{ & fL3 A 5 B 1) ,2004,22(1) : 1~ 3
Hu Youliang( 8 & B ) . Zhang Xiaofan(FK BEBR) . Petrochemical Technology & Application(# {652 AR 5 i Al ),2004,22(2) : 77 ~ 81
Hu Youliang{ #{ & B ) ,Li Huayi(ZE{L£) . Petrochemical Technology & Application( & b3 A 55 il ) ,2004,22(3) :157 ~ 160

Lu H L,Hong 8,Chung T C.J Polym Sci Part A:Polym Chem,1999,37:2795 ~ 2802
Li H Y,Chen $ T,Zhang X F,Cui N N,Zhang Z C,Lu Y Y,Hu Y L.React & Funct Polym,2005,65:285 ~ 292
Shi Yan(7#),Liu Haitao{ X1 ¥ %) , Shen Dawa(ZL X8 ), Fu Zhifeng( {7 ¥ ), Jizo Shuke({ & 3%} ) . Acta Polymrica Sinica(® 2 FF 1),

10 Liu Qunfeng{ X B4 ), He Weidong(f ), Ye Fangmao(# %) . Acta Polymrica Sinica{ ¥ 43F 248 ),2004,{(2):171 ~ 175
11 Liu Bing{j &), Hu Chunpu( &5 H) . Acta Polymrica Sinica( B 7 F¥ 1) ,2002,(2):47~ 52

12 Hurd C D, Bollman H T.J Am Chem Soc,1934,56:447 ~ 449
13  Matyjaszewski K, Xia J] H.Chem Rev,2001,101:2921 ~ 2990

14 Matyjaszewski K, Teodorescu M, Miller P J, Peterson M L.] Polym Sei Part A :Polym Chem,2000,38:2440 ~ 2448

15 Liu $ S,Sen A.Macromolecular,2001,34:1529 ~ 1532

16 Yamamoto K, Tanaka H,Sakaguchi M, Shimada S. Polymer, 2003 ,44:7661 ~ 766
17  Yamamoto K, Miwa Y, Tanaks H,Sakaguchi M, Shimada S.] Polym Sei Part A:Polym Chem,2002,40:3350 ~ 3359

18 Lu B,Chung T C.J Polym Sci Part A:Polym Chem,2000,38:1337 ~ 1343

19 Matyjaszewski K, Nakagawa Y, Jasieczek C ]_i.Macmmol Rapid Commun, 1997, 18:1057 ~ 1066

20 Molau G E. Kolloid Z Z. Polym, 1970,238:493 ~ 498



854 . 5 4 T ¥ # 2006 4

21 Davis K A, Matyjaszewski K. Macromolecular,2000,33 ;4039 ~ 4047

PREPARATION OF POLYETHYLENE-GRAFT-POLYMETHACRYLATES
AND POLYETHYLENE-GRAFT-POLY (ACRYLIC ACID) VIA
REACTIVE MONOMER METHOD

LI Huayi'"?, ZHANG Xiaofan'?, CHEN Shangtao'”, LU Yingying'”?, KE Yucai', HU Youliang’
(* Joins Laboratory of Polymer Science and Materials , Key Laboratory of Engineering Plastics , Institute of Chemistry ,
Chinese Academy of Sciences, Bejjing 100080}
(2 Graduate School of the Chinese Academy of Sciences, Betfing 100039)

Abstract Fthylene and p-allyltoluene were copolymerized in the presence of metallocene catalyst rac-ethylenebis-
(indenyl) zirconium dichloride-MAO. The polyethylene (PE) copolymer prepared was brominated using radical
initiator and N-bromosuccinimide .’ H-NMR showed that each benzyl site was substituted with one bromine atom.
Methyl mathacrylate and ¢-butyl acrylate were polymerized via ATRP process with brominated PE copolymer as
macromolecular initiator and CuCl/N, N, N’, N, N’-pentamethyldiethylenetriamine as catalyst and the
corresponding graft copolymer was synthesized . Polyethylene-graft-poly ( ¢-butyl acrylate) was subsequently converted
by hydrolysis with hydrochloric acid to polyethylene-graft-poly(crylic acid), which was father converted to
polyethylene-graft-poly ( sodium acrylate) by reacting with sodium hydroxide . Mulao test indicated that the polarity of
polyethylene graft copolymers relative to that of polyethylene was improved greatly.

Key words Polyethylene, Functionalization, Reactive monomer, p-Allyltoluene, Graft copolymer



