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FAENHEMRZ B (EGDM ), T4, b.p=91—92 C/399Pa. + “hiiE KRN,
o GLRRE Ry A 4.

BORN SHIMHEERREE - TEWREERNTEY, 2ZRRA=ZS
BEGEERT P (B-M-G) #tkik. ZERBEPMAGEREBK. FAR. 51557,
ERSGEPBET, BE 1RIRY, HEAMAS—$& BA MIZZEKN EGDM, T
70 C TR 3—4 /pEt, fRERBRRBEEERERY 1| —2 /pat, BITEBUER R RHKH
EHNBERTE (PB) KE, RAEHEMABESIENR, MAB_HIE MMA, R 2 /M
EIMAB=8E GMA, HMLERSIEN, SERN 2 /MEHRE 90 CTFRNA 1
AN, FEIERY. A RARRERBER, 2k TRENBAA=ZESHArIL
Bk, ERHKT 90%.

Tab.1 Monomer compositions for synthesis of P (B—M—G)

Reactants added at

Monomer comp. the first step MMA added at GMA added at the

. . . . third step.
No.  BAMMAIGMAM) oo EGDM () the sec. step. () d step. ()
A-1 70 :15 :15 105.0 1.05 2.5 2.5
A-2 70 :20 : 10 105.0 1.05 30.0 15.0
A-3 70 125 :5 105.0 1.0 37.5 7.5
B—1 65 :20 :15 97.5 0.975 30.0 2.5
B-2 65 125 : 10 97.5 0.975 375 15.0
B-3 65 :30 :5 97.5 0.975 45.0 7.5
c-1 60 :25 : 15 90.0 0.90 37.5 2.5
c-2 60 :30 : 10 90.0 0.90 45.0 15.0
c-3 60 :35 :5 90.0 0.90 52.5 7.5
D-1 50 135 115 75.0 0.75 52.5 22.5
D-2 50 140 110 75.0 0.75 60.0 15.0
D-3 50 :45 :5 75.0 0.75 61.5 7.5

2. HRFIERHRAR S &

P (B-M-G) M4k atr iR KERKO0.05mm BR#E R, £XH
Nicolet 28] SDXFTTR Y643 F ik,

R rh I HERERRX # PVC (KBTS, SG-3 &), P(B—-M-G) ik
BEMERSIET 180 — 185 C FRE 748G, BRETHIEMEN LT
180 — 185 C FHEH] 4mm B GiER A, #MrbEHER, HERIFHE GB—-1043-179
fEE™ CH— ARPYSCIJ — 500 & phfriA 5 #l L 1.

BTSN BRI R 0.02cm R MR, Y18 2.00 x 0.20 x 0.02cm
¥ %, 7£H4 RHEOVIBRON DDV —IIEA R4 hZH 355 Eli.

hEREAMEHERBENRE BLARGNhEREENEZEZ%HE - £88KEHR
#& HI- TACHI X - 50 £ 1 B %88 (SEM ) TUEESH.
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1. P (B—M - G) 31 1aEFRAE

StA&RE . BA :MMA :GMA 70 :30 :0; 65 :35 :5; 50 :40 : 10 =Ffhidke it
3 FTIR A3 8], &iAE FTIR #EE P EAE R R R 48 Ir 3 B 4% (1737cm ") #
752cm ™ b PR AR RS, DL 752em ! MO R IRSNEES ., ZiFE LA
—fbAb S, B =R 600cm ™' F 950cm ! BRI SMER (B 1). HET R,
B HF P GMA SEBEHRMEA, 911cm™" IR B 45 AF IR i e 7% 7 1 3R, £ 85
GMA B RSB ERY+.
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Fig.1 Normalized IR spectra for the prepared
P B—M—G) copolymers with different Fig.2 Dynamic mechanical spectra of copolymer
composition P(B-M~-G) BA : MMA :GMA (w):
1, BA :MMA :GMA=70 :30 :0; 160:35:5 265:30:5 360:30:10
2, BA : MMA :GMA=65 :30 :5; 4 50 : (45+5)—two layers 5 70 : (25+5)—two
3, BA : MMA :GMA=50 :40 :10 layers 6 60 : (35+5)~—two layers

2 ABHILRYN tgo X T XAMEK. SFILBYH tgo- T XRZMKXHYHAMA
B AP RERE. o IR SRR M BT X Y AR £ 28 PBMG  PB i 3% 585 1k 1% 78 T ¢
BRO, T R X A AR R B WO S R R B AR IRE. SRR R A Bk
AR R LR Y KB PBA Mi#EE PMMA -PGMA B BB B A 45
hE.

2. PVC/P (B—M - G) Bk R A rhdiE4E
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(1)P (B—-M ~G) W5 EEMXT PVC BRI E

2 HAFFTZEEWHP B-M —G) #ttE PVC B8 E. HHP B-M-G)
5P (B~-G-M)Z3L GMA, MMA A =84 REERINZ, P (B-M+G)
MEU MMA 5 GMA —KnsmitRE PBASMNE. B8R, P(B-M-G) $4 2
GMA SBE®, PB-M+G)KZ, MP (B-G—-M) SNEMUELX X GMA FFIE.
HEPEBETH, GEPVCHMHREMP (B—-M-G) FEEMARREM SR A, X4
BA :MMA :GMA=60 :30 :10 8, Ll GMA B& A MHERNRINEN rhEiEE R
B, XS5 GMA PRI SREFREENRE T RAREEARS PVC ZBMHEE
RAX.

Q)P (B—-M~G) 1&AHFETIN PVC EHBERKZ M

Tab.2 Dependence of the composition and structure of P (B—-M~G)
(BA :MMA :GMA=65 :30 :5) on the impact strength of the modified PVC

Structures Weight fraction of P (B—M—G) in PVC (%)

of P (B-M-G) 0 8 10 13 15
Impact strength (kJ/m?)

P(B-M-G) 4.0 14.5 10.6 38.5 57.1

P (B-M+G) 4.0 6.9 11.6 7.6 8.0

PB-G-M) 4.0 7.1 4.9 5.4 5.2

Tab.3 Relations of copolymer P (B—M —G) compositions to the impact strength of the modified PVC
PB-M-G)% (w)
monomer comp. 0 R 8 10 13 15 18
BA :MMA :GMA (w)

Impact strength (kJ/m?)

A-1 70 115 : 15 4.0 11.0 12.0 12.5 19.0 19.5
A-2 70 :20 :10 4.0 S — — —

A-3 70 :25 :5 4.0 9.0 —x s — — 12.0
B-1 65 :20 :15 4.0 9.0 14.0 13.0 19.0 13.0
B-2 65 125 110 4.0 13.0 13.0 12.0 18.0

B-3 65 :30 :5 4.0 7.0 20.0 43.0 60.0 79.0 15.0
c-1 60 :25 :15 4.0 5.5 7.0 8.5 9.0 9.0
c-2 60 30 110 4.0 9.5 14.5 20.5 38.5 57.0 —
c-3 60 :35 :5 4.0 5.7 19.0 35.5 49.0 64.0 24.0
D-1 50 :35 :15 4.0 4.0 14.0 20.0

D-2 50 :40 :15 4.0 5.5 13.0 6.0 6.5 8.0

D-3 50 :45 35 4.0 7.0 7.0 5.0 4.5

* The specimens were split into layers

KIAWARFIP (B-M~-G) X PVC shilist 4R, B RPEIET A, LBt
Mt BA FEE 70% B, iAo ZHK™E, XA 5 PBA 5 PVC AR,
%4 BA FREUAN, SHEMS S PVC REMSEANX, A 4HP GMAFEN 15%
MR B B EIS, WS GMA 5 PVC HAEKRIFA X, 1+ D dik#,
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Fig. 3 Relations of the impact strength to the

100 0 100
P B—M—-G) content for the modified

T¢CO)
PVC )
BA :MMA :GMA Fig.4 Dynamic mechanical spectra for blended
B-3 65 30 5 system of PVC/P B—-M~—-G) (w) 1,
C-3 60 35 5 100/0; 2,92/8; 3.87/13; 4.85/15;
C-2 60 30 10 5,82/18; 6,0/100

3. HBIRBMBIBNFITH

B 4 R R SERBE PVC MR . Hm, IR R ST % 4.
RETR, HBERKHS I FBERAROARNEE, HERRIE, &R KR ZE
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Tab.4 Cugs transition iemperatures for bends of PYC and P IB—M -G

Monomer comp. () Weight fraction of P (B=M=G) m PVC
BA : MMA : GMA 0 8 10 13 15 18
e it 4.5 —10.0 —14.5 -135.0 ~15.0 —31.0
Fpadf) 104.9 106.0 107.9 Liog 1.0 116.3

HETEMPVC 8§ RBAFREANER. PYC 5P (B-M—G) MM, KM THLNE
e — B OCRHE AR P VO R MRS HEEAHARY. R4BE P B-M-G)
iR 18% YME R SR, MEERMALE, R AR TR R S8
MARMRERETR/LEHES, S8R 5NERRAAN, SEXREKEATRE
HMinRrE. e, WEBRGREARSRE. keSS RERAWE. Holm
M SEM LR ML,

4. FBMERAETER

HSAFHMARMNEAERNSE PVC i RN SEM A, iR T, H
PVC M R0 BMTREI SR, &MU BEN A% P, Brlee B mRrs
PNGEE. BESTYERIA WAV N, U2 oUEE N R R A BN, 25 o0 rER ik 15% 1,
FREVENRRRGH, BERWARENNALAE, BHRHAREE(D. E), &
ARTAHNBSIE. |EAMAGHNER BWHLENREFAESNY,. BER
R XML R AR, H AR R B 18% 0, W8 AR
PVC BB, SEMEZREEE e TR N E Jf i g M OL T TRAT 0 B e,

%

Fig.5 SEM micrographs of the mpact faciured surfuce for the blends. (BA MMA (GMA=65 .30 :5)
PYC/P (B-M-G): A 100/0; B.92/8; C.B7/13;, D.BS/ 15 E.E515 F.82/18
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5. XBRABH S - HEITH
B 6. 7 43BN EE PVCIAFEIN

RASHAFUERGRE 0, 5P B—M - G) fi

BRRRML. HETR, SRS, LRERKE R KA K, JH KR
FEfR, RBILRY BT s PR R, & 5 5 TIAARIE B SR e R R R i 3

60
:
ol 1 f—2 50—
< gy —3 =
= fr—4 [
2 2w
T 20 N
30—
0 4 L Ly | J L | L |
20 . 40 60 120 140 0 4 8 12 16 20
e(%) PBMG(%)

Fig.6 Stress vs. strain curves for the blend systems Fig.7 Dependence of yield strength (a,) of the
BA :MMA :GMA=65 :30 :5(w) modified PVC on the weight fraction of
PVC/P B—-M-G): 1,100/0; 2,90/10; P(B-M-G)

3.85/15;, 4,82/18 (BA : MMA :GMA=65 :30 :5)

Tab.5 Dependence of modulus (E) of the blend system of the weight fraction of P B—-M—G)

Composition Weight fraction of P B—M—-G) W%)

BA :MMA :GMA (w) . 0 8 10 13 18
Modulus (GPa)

65 :30 :5 0.69 0.62 0.62 0.53

YRR, WP (B-M-G)BEPVC, JHHBRMKT 18% W, EAEEER iR
BEHFER (% 3), HRELRER ORI E K.
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SYNTHESIS OF ACRYLATE RUBBER WITH EPOXY
GROUP AND THE MODIFICATION FOR PVC

ZHANG Baolong, WANG Shufang, HUANG lJifu

DING Peiyuan, DU Zongjie
(Department of Chemistry, Nankai University, Tianjin, 300071)

SONG Moudao, ZHANG Banghua
(Institute of Polymer Chemistry, Nankai University, 300071)

ABSTRACT

A series of terpolymers of butyl acrylate (BA), methyl methacrylate (MMA),
and glycidyl methacrylate (GMA) were prepared by sequential emulsion
copolymerization . The obtained acrylate elastomers with different structures were
used as the modifier for PVC. The results showed that the impact strength of the
modified PVC were greatly related with the components and structures of the
terpolymers. The utmost impact strength of the modified PVC might reach the lev-
el of 20 times over that of the unmodified PVC. Based on the tests of dynamic
mechanical analysis and the observation of SEM, it might be proved that the
blends of PVC and the studied acrylate modifiers are partially compatible system.
The appearance of the fracture surface of the modified PVC behaves typical tough
characters. Moreover, the mechanical properties of the modified system were also in-
vestigated and discussed.

Key words Glycidyl methacrylate, Acrylate elastomer, Poly (vinyl chloride),
Blend, Modifier





