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Chloroprene Rubber

Chan Young Park®, Byung Kyu Kim and Tchun Wook Park
Dept of polymer sci & eng, Pusan national univ, Pusan 609-735 Korea
*Dept of polymer sci & eng, Pusan national univ. of technology, Pusan 608-080, Korea
(Received April 26. 1991)

ABSTRACT

The graft copolymerization of chloroprene rubber with methyl methacrylate in toluene solution
has been carried out varying the concentration of monomer, initiator, CR, reaction time, and reaction

temperature, etc..

It is observed that the grafting reaction follows conventional kinetic behavior under the present

experimental conditions.

Identification of grafting on to chloroprene rubber was obtained through characterization of the

graft copolymer by infrared spectrometer.
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45 vidA 22 A g)RE) acrylonit-
rile(AN), vinyl acetate(VAc), methyl methacry-
late(MMA) 5224 dbekAl EAW o] #4771
FEuk3-l 7)o g,

A 7}L24} elastomer®} 3}}4l chloroprene rub-
ber(CR)= rosinit ®lF+& f3A2 3ted #3}
Fiel o8 QoA BAF2E HEE | trans-
1.4, cis-1.2, cs-3.4 AL 71A 2 e

2 odFol 4+ CRE backbone polymer& 3}
MMAe) ol& 2 ZEF$-E Asta F3dl |
2= AWAA, Bx9, CR 59 5E, dHe2x,
uhS-A|7ke] o dFol| o A=)
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Chloroprene rubber(CR) : DENKA A-90(d&
A 713}2F(F) A, Moodney viscosity ML, , at 100
T, 48+ 4)F methyl ethyl ketoned] =13 =}
2k2] methanolel] % A A A ethyl ether® A) & 8}
FAE T 9HER g5 ARAIA ALEE

Methyl methacrylate ; 9 ¥ Hayashi 1§ A] ¢}
5% NaOH %3, 20% NaCl 4402 443
F &3t 3 £g slste] AarFEheA
7HekE5ske] AH&-3ks ). (bp 43C/90mm Hg)

Benzoyl peroxide(BPO)+ <} A A 3s}lo] 2143}
412.1 toluene methyl ethyl ketone ¥ 7€} A
2 ABEF L 1FES IHE A3
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Glass ampleo] AA% CR ¥ F34LA4 to-
luened do] HH3 LA F e
MMA¢} BPOE 718ta, Ai7)FstolA 1087}
%213 o}-& ampled 23} 80THA 2=
F¢-& P

AAAL FHEF FTEHEYE A A K
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Gross polymer< ungrafted CR, CR-g-PMMA,
homo-PMMAS] E£3E2 =g,

Graft polymer®] w2+ methyl ethyl ketone-S
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solvent 2 methanol-& non-solvent® & ¥ A
WS Y3l Aot

Z} polymerE &, CR, CR-g-PMMA, PMMA |
N 7+7te) YEH(ER polymerE ¥2]3l7] ¢3)
L7+ non-solvent®] #35£)2 0.2~0.34,
0.30~0.57, °F 0.6°1%0c}. o]t 22 Wyjo s
trelsted & graftF T HAEN AL Pl
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Fig. 1. Infarared spectra of PMMA, CR and CR-g-
PMMA.
(1) PMMA (2) CR (3) CR-g-PMMA



Chloroprene %o thal Methyl Methacrylate®} Graft-3-%%

4. &

B AYNH AHET Fol9 AL et 2
4.
MMA conversion( %) =

weight of grafted PMMA+ weight of homo-PMMA
initial weight of MMA

X100

percentage grafting( %)=
weight of grafted PMMA
initial weight of backbone polymer

X100

graft efficiency( %)=
weight of grafted PMMA
weight of grafted PMMA +weight of homo-PMMA

X100
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1. CR-g-PMMA Z%%E29] 34

CRell g MMAS®| graft £3HS =hc)d 74
A 24 BPOE AH4-3te] BPO 5% 2.12—7.57X
10 3mole/1, 80T, 4417t toluene &4 ol 4] 3
33 graft TES FEAAANA 9L CR,
CR-g-PMMA, PMMA?®] IR spectrum(Shimadzu
A, IR-435) 0 ZHE] graftFgto] dolwte-g &
A&k,

2. ANAS SEo wE w3

MAA G FEE 2,12—7.57X10 3mole/I7+A]

Table 1. Graft Polymerization with the concentra-
tion of Initiator(Polymerization condition
I MMA 1.25mol/l, CR 1.86mol/], toluene
20ml, time 4hr, temp. 80C).

BPO con- MMA Percent Graft

centration conversion  grafting efficiency
(X 10%mol/) (%) (%) (%)
2.12 125 3.3 349
352 217 7.8 474
485 272 12.9 62.6
621 321 18.2 749
7.57 39.6 234 779

100 30
90 27
801 {24

701 : 121

_ 60F 118
2
% 50F 115
% 40 /
£ ) / I
30} / K ° . ‘9
/ o
20}k 46
O
1) S 13
0 1 i A i 5
2.12 3.52 4.85 6.21 7.57
BPO(X10®mole/})
Fig. 2. Effect of the concentration oh initiator on
MMA.
conversion((), % grafting(@) and graft effi-
ciency(A).

Z7 A7) A 2+7h Algl gk A 3tel) o2} MMA co-
nversion, graft-g % graft®-8-¢] ¥ 3}l-5 Table 13}
Fig. 2¢] vebfizich

Agg e AAA T2 HAWAAE A
AAEw7t F7hgel uwel MMA  conversion,
graft§ 2 graft g0 ZF F7lste A¥FdS o
el o1 7e Al o] HolAFE back-
bone polymerir$] radical 443 %}01 Z7tsle] g-
PMMAz=Ee] uldste] Z718e] wla]l homo-
PMMA AAeke 7o) dAgd 7] Ao
A& Ech

3. kAo E X wE #HI}H

CR 1.86mol/l¢l| tfste] whA] Fx& 0.60~
1.40mol/I 2 H3A)71d A Z7ke] T35 3
o} MMA conversion, graft& % grafts§o
m)x)& 938k Table 29 Fig. 3ol vielfiglich

Fig. 3318 wekalgfo] Z7lgte] wel MMA
conversion®} graft$-2 F7}sht, graft&i g2 7
2t AFE 29ch

olzlgt AL wekAle] Fxr AR A

111



ILFBERE

otk B

Table 2. Graft polymerization with the concentra-
tion of Monomer(Polymerization condi-
tion : CR 1.86mol/l, BPO 3.44X10%mol/l,
toluene 20ml, time 4hr, temp. 80%).

MMA con- MMA Percent Graft

cenfration conversion  grafting efficiency

(mole/1) (%) (%) (%)

- 0.60 149 38 64.5
0.80 194 5.8 50.9
1.00 26.7 7.2 424
1.20 329 84 337
140 342 9.2 323

100 15.0
90F 4135
801 4120
70 \A 4105
60 o« 190

Percentage(% )

50} A>< ,/f {75
a
a0t . ~_ {60
Doem
30| / — g<<s- |45
20} /°?’r 130
10 _/o J 15

060 0.80 1.00 1.20 140
Concentration of MMA(mol/l)

Fig. 3. Effect of the concentration of monomer on
MMA.

conversion(Q), % grafting(@) and graft effi-
ciency(A).
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AR}, & gdFge] graftFgrEol I do
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Table 3. Graft polymerization with the concentra-
tion of CR(Polymerization condition :
MMA 1.25mol/], BPO 3.44X10%mol/], to-
luene 20ml, time 4hr, temp. 80C).

CR con- MMA Percent Graft

centpation conversion  grafting efficiency
(mole/l) (%) (%) (%)
0.90 14.8 38 17.6
1.35 270 64 23.7
1.80 343 8.1 311
203 372 84 334
2.26 358 7.3 333
50 150
45t {135
40+ 1120
O
35} . > qus
—_ / =
® 30p /r N {90
g NS Py
25 a o 175
& a0} * 460
/A
15F 7 ¢ / {45
/e
10 7 {30
5 ] 15
0 N 1 " n L L
0.90 135 1.80- 203 2.26

Concentration of CR(mol/l)

Fig. 4. Effect of the concentration of CR on MMA.
conversion(Q), % grafting(@) and graft effi-
ciency(A).

MMA conversion, graft§ % graftd$-¢l w3+
°33k-& Table 35} Fig. 4] vehiict,

Fig. 4l vlelxd vle} o] CRY F=7} £7t
&l w2} 2,03mol/17FA]+= MMA conversion=}
graftfo] F718HAIuE o] o] FxelAMe
A3 AgE Hola 9t o] AR CR¥o]
@olAld| ule} CRe] MMAS$} complex& &4 51
CRZE=l Ao} MMAS] F-3lo] 7453 reactive
site”} Z713kd] 7] qlgte}, CREFe] 2.03mol/l °]
Aol 4 CRZ¢l g MMAS] &HAte] A sl o]
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Table 4. Craft polymerization with the reaction te-
mperature(Polymerization condition :
MMA 1.25moif}, CR 1.86mol/l, BPO 344X
10°mol/l, toluene 20ml, time 4hr),

Reaction MMA Percent Graft
temp. conversion  grafting efficiency
© (%) (%) (%)
70 11.3 28 32.6
75 18.6 6.3 447
80 26.9 84 412
85 328 7.9 318
90 30.2 6.5 28.5
100
159
90 F 4 135
80 b 4120
70¢ 4105
% 60 F 4 90
4 :'*ﬁ.
g 50 L.\ X \. 4 75
L o40F 7( R Y
oo R \8
oF 7/ o ?S\ 4 45
20+ \J / (o) I N -~ 3.0
of ° {15
0 - )

Reaction temperature(C)

Fig. 5. Effect of the reaction temperature on MMA.
conversion(C), % grafting(@) and graft effi-
ciency(A).

-2 Table 4 ¥ Fig. 59 vebigic},

Fig. 50l A9} 7to] &Xx Aol ubz} MMA con-
version& Z7}slt}r}t 85Ceo| &= A9 level off
H9on, graftge 80CHA HNZ nF 7t
Aste 73k Jepliglel. o] dA4e 80~85C
7= MMAZ0. 2 radical®] #H4te] Ztjslo]
homopolymer A A 2ko] Z7}et 1, E3 CREFLE
MMAS] &H4te] Zo)5 o graft polymer 2§41 o)
Z7}a}x]t 85T o) AFol| A= CRZ< 4 ¢] MMA®)
EF2A37t 2hE E o] graftF el Ashdd 7]
gt e g Al

Ao 75C7R] 78l L o] Ake] kel
M gtasle A%S Heli irh

6. Hb-SA| 7kl wE WS}

CR, MAA 2 A5 7heted 2~6A1717HA
7y graft® 3-8 33kl MMA conversion,
graft-& 2 graft& &l v]X= A7k S
Table 5 ¢ Fig. 6 “tellgic).

Fig. 6.2 2% ¥ MMA conversion& #-§-A] 7ke]
Zdol A we} FE3] Frlsle Ads Hidh
graft$-& 4X) 77t A& 718 AR 4~64]1 71714
& guhdk F7bE RS

Graft 882 44774 ZF7lsiclzl 1 ol %
FEE 7rasisidh

o] HAFL 4X| 77 A= A 22 graft polymer7}
ko] Al 71 B2 MMA conversion ¥ graft&ol 5
Z7}8k9 3L homopolymer A4 2 9 A| graft poly-

Table 6. Graft polymerization with the reaction time
(Polymerization condition : MMA 1.25mol
/1, CR 1.86mol/]l, BPO 4.09X 10°*mol/], to-
luene 20ml, temp. 80C).

Reaction MMA Percent Graft
time conversion  grafting efficiency
(hrs) (%) (%) (%)

2 104 34 43.1
3 125 6.2 65.6
4 18.0 9.8 71.8
5 22.8 112 64.7
6 25.3 12.1 63.1

113



ARG B B

100 15.0
g0k 1135
80F " {120
*
A
701 7r 1105
A .7& a
s S 190
%
< 50F 175
g I
5 sF 1 ,° 760
A
30f 145
o—"°"
20+ ° ° — 430
! // l 118
0 " . . . L
2 3 4 5 6
Reaction time(hr)
Fig. 6. Effect of the reaction time on MMA.

conversion(Q), % grafting(@) and graft effi-
ciency(A).

mer AAake)] w)s Z7}8o] =zo} o}F w4z}
At Z74AE ¥eld 7l Akg®c,

v. 2 &

CRo| w8} MMAS graft F33te] AAH
CR-g-PMMA graft 2&24%¢ 53 22 4
5 dgidh

1D AMA A o)t whapA o gFo] Fr}ghel ule}
MMA conversion®} graft&o¢] Z7}3},

2) CR¥%7} 271842 MMA conversion3}
graft -8 %7‘}3}"]’ CR:E %7} 2.26mole/l o] 4
e HE7) Fol £Y4F¢e] F-AFsir).

3) & graft$] FHEL 7] A FAHLR
=& 80~85Ce]itd.

4) ub-g-A|7te] Zoj A ute} graft$ ¥ MMA
conversionS F&3] Z713F utw ], graftd 82
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