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Co- and Ter-Polymerization of Chloroprene with 1- Chloro-

1,3-Butadiene and Some Compounds

Akihiko Shimizu
Mamoru Narui

Takeshi Hironaka

Aiming at the utilization of 1-chloro 1, 3-butadiene, which is produced as a by-product of the

manufacture of chloroprene from butadiene, a study has been made of emulsion co— and ter—polymerization

of chloroprene with 1-chloro 1, 3-butadiene and such compounds as styrene, butadiene, and ethyl acrylate.

The crystallization time of the resulting elastomers and the tensile properties of their vulcanizates were

examined, and the results obtained were compared with the corresponding data of some commercial poly-

chloroprene elastomers. It has been found that a terpolymer containing ethyl acrylate has good cold resist-

ance and tensile properties.
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Fig. 1 Polymerization apparatus

A. Initiating soln.

B. Apparatus for SpG. measurement
C. Separable flask

D. Thermometer

E. Water bath

F. Hydrometer

G. Magnetic stirrer

H. Stirring bar
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Fig. 2 Shore hardness change of commercial Polychloroprene rubbers. (0°C:)
100 I I ¥ I T T T T T T T
80t
(s}
E 60
g
o
o B
£ 40}
7]
20f
l N | " R T T " e boa s aul I i s 1
¢ 510 20 50 100 200 500 1000 2000 5000

Time (min.)

A Butaclor MC10
o Neoprene WRT

0 Denka Chloroprene S40

Fig. 3 Shore hardness change of various polychloroprene (0°C.):
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Table. 1 Results of emulsion copolymerization ing stress at 0°C, The time for commercial
of 2-chloro 1,3-butadiene(M;) with polychloroprene :
1—chloro 1,3—butadiene(M2)(50°C.)1). Showa Neoprene WRT 4900 min.
I — L R T — Denka Chloroprene S 40 1400
M; in Con- |Gel Time during Butaclor MC 10 3400
N mono Time VEIs- conten Mn ]\:.vzi]rici]:(-:slshe L
mers(min.) ton) .ts®) x 1075] increased by (2] 2MCB-1MCB-st SHHES
(%) (%) | (%) 10 points at ZMCB-IMCB — ¢atF 4 13, Fean LRI 3 Lo
el o 120 _7575_‘0‘0 38 _'(LE_‘ZL(;:;EQ 7 IMCB VRINZHE LB & H5iC 285 Bt %, Ao
81| 1| 120763 0.0/ 4.0 1400 USRS o e KT, S biek
82 3 210 | 85.6 | 0.0 5.3 1400 E‘Zj‘L\@%EE}EIHEfZﬁL—ﬂLfC@VC% S E LTRAF LY (
78 5 | 510 (64.0] 0.0 3.0 200 SO DEMBRARR Lrc,
9 7 | 420 73.6| 0.0 41 1500 HARR D OCRERIEHRIA Table 2. 1R, %
80 10 | 510 [67.6| 0.0| 3.0 1500 o v TREZEOMERRE Y Fig, 2 R L, ©
I - DENLWHLEN L 51, LAZF L v By st
1) Total monomers 250g, NOCRAC#200 0.75¢ (0.3 ERT RO T L SRR L, TOFEE1~2
% vs. monomers), n-DSH 0.55g (0.22% wvs. ENGTHDe COZLEERT LD [R R~y h bt
monomers), emulsifying soln, 268.5g. initiating 7 = = )VHIC} > -3¢ 1495, 75 B XX 700cm—1 D
soln. 50ml./150min., stopping soln. 10.1 g. WASERSBIND & 2 hbs b, A, LT AoEE
Polymerization were stopped when specific Aa bR A 2 = LB i L, 2MCB—
gravities of these polymerization systems reached IMC-B-St D 5AZI42:90 : 4 - 6 DF, BA{E2800
1.050-1.065. TrEARLTZe T & D kbR bR o % - LB R
2) Determined by JIS K-6388 966. R, ZFL o7 - = oraE s EEENCE B
3) Measured by JIS Hardness Tester without apply- b EBbhs,

Table. 2 Results of emulsion terpolymerization of 2—chloro 1, 3-butadiene (M), 1-chloro

1, 3,~butadiene (M3), and styrene (M3) (50°CHD
—_——

wit-% in monomer

—_—

) Time | O™ Gel 2| Mn M in Time® during which the

N mixtures L version |contents polymer hardness increased by 10
M, M, M, (min.) % % |* 105 (mol-%) points at 0°C, (min.)
83 100 0 0 120 73.6 0.0 3.8 0.0 200
80 90 10 0 510 67.6 0.0 3.0 0.0 1500
86 90 8 2 360 88.0 0.0 5.1 1.1 1900
87 90 6 4 315 79.6 0.0 3.4 1.1 2600
88 90 4 6 440 84.8 0.0 4.5 1.5 2800
89 90 2 8 345 52.0 0.0 3.9 1.9 2500

1) Carriet out under the same condition as that described in Table 1.
9 .
) Determined by JIS 6388 1966

3) Measured by JIS Hardness Tester without applying stress at 0°C.

(3] 2MCB-1MCB-Bu =54t 54 < 965 DBNAFESBRB b b, T
EERFELCT 202y Bu) #fure 558 4 HALOC 2 BRALITHY, ZOE481E Table 3
Table 3 wikd, 7, = ame . THEEA LW CIRTI LA~ BBV G TH B, Fie, R Ao
ERRA Fig 2 R U1, AT A0z, 200 TR~ 7R el3-7 200 VERBERIGE ) ~—rhoy 1 M
TIARCRYT X 220 b5 vz 14 i sy CB/2MCB [epsb, Ex 90 03845.9 €19 2 @hn0
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Table 3 Results of emulsion terpolymerization of 2-chloro 1, 3-butadiene(M;), 1-chloro
1, 3-butadiene(M;), and 1, 3-butadiene(M3) (50°C.)1.

wt-% In monomer .

" Time | 08" Gel 23] Mn Mz in Time3) during which the

e s version |contents polymer hardness increased by 10
M, M, M, (min.) (%) % x 1075 (mol-9%) points at 0°C. (min.)
83 100 0 0 120 73.6 0.0 3.8 0.0 200
80 90 10 0 510 67.6 0.0 3.0 0.0 1500
90 90 8 2 180 45.2 0.0 2.7 1.4 7500
91 90 6 4 270 81.4 0.0 4.5 1.5 8800
92 90 4 6 240 85.2 0.0 5.7 3.9 9000
93 90 0 10 240 90.0 0.0 — 5.3 4200

1) Carried out in autoclave (500 c.c.) using the following recipe: (gram) Total monomers 125, n-DSH

0.275, NOCLAC#200 0.125, emulsifying soln.
2) Determined by JIS K-6388 1966.

134.3, initiating soln. 50ml/150 min., stopping soln. 5.1.

3) Measured by JIS Hardness Tester without applying stress at 0°C.
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Table 4 Tensile properties and hardness of vulcanized rubbers.1)

—_ T teem R
Sample ] 10 1-32) 5L-79) MC10 WRT S40

L . e
300% Modulus  (Kg/cm?) (}% 97 95 91 (%8§)
Tensile strength  (Kg/om?) (}gg) 207 170 217 (gﬁ)
Elongation %) (ggg) 500 430 500 (238)
68 , 62
Hardness (€ 68) 62 62 60 ( 62)

) — 3
1) The values in parentheses show those after curing for 20 min. Curing times for the others are as

follows : 10L-3 10 min., S40 15 min., MC10, SL-7, and WRT 20 min.
2) 2MCB-1MCB-Bu terpolymer (92 : 6 . 2).
3) 2MCB-1IMCB-EA terpolymer (EA contents 2.2 mole %).

PN %@jA@@ﬁ%@EﬁﬁfE@L% PRELLB L bt B, T 2 S40 8 ~
T L, #omg e L“Ci/ﬁ:fA@%aE‘a{tEfE@ T%?E%Tﬁ@ﬂ?beClO, BELOREROT B3
EpE bBRTinagn, Thw x| AYEFh D B 3R RREL fr o, 12DTHAD,

23, S403%s L " WRT L XTRRg 5 me LTiHE Table 5 mﬁﬁlin%f:rowcatffﬁuﬂn@%{taﬁﬁﬁ%%i
EIREDE 3£ 5 bhigs, To TOEI Lz, —HRIC 300% € s, ZAF L O

:ouf:‘%ﬁﬁ#ﬁ@i’ib\fz}ééo GPC 4479 ic 1 ML, ﬁ%ﬁjﬁsizﬂﬁszﬂ@ﬁf}‘bfu\éo TR,
I M0 DG F8 5% MC10%VCL‘EB«*T7§W’;O Ty f’F.ﬁ’:@{EPU‘O)?BZ/}‘Viﬂ?E&D%KktB«TK%b\o CODHAH
~7TH%o Bueche® 1 kg, 5| SRR 4245 s ARL T APDI-2 m s 4 = YHEICHF+ 5 7
DIFE M) HHc iz L, Me TR+ —7Th U/l/ﬁiiﬁ?%?cib?l)@?%é%

Table 5 Results of aging test of vulcanized rubbers. 1)

Sample 0L-3 | 5L ‘ Mcmm
Change in 300% modulus %) — 40.6 46.0 30.3 39.0
Change in tensile strength (%) —11.4 -~19.7 — 34 —19.2 - 3.0
Change in elongation (%) -23.9 —27.8 -22.0 —19.3 —10.0
Change in hardness 6 6 9 7 6
1) Aging 120°C., 72 hrs. I—
FE & o fﬁ“‘zﬁlﬁbt’f%%/7—7“)b~7"0)75/\7k;§§§§j[,§
7&9;7&7DD7&)%/7~@%@%K@$T
Sl nele-T 2L v otRmo—Be e - x Pk
Na—fisre 42527 n BT LD TGS L0 e ) du Pont; U.S.P. | 3, 147, 317~8, (1965).
BlLkhrnm D7VVjA®fEfﬁﬁaaafb%ﬁ&, hil it es 2) &AL HARFERF AL, 1540-1944,
HBtRS Utz 3) KHEE, Mk ; ‘e VRS R (#£37)(1960).
D B=8sricras. SERRT I YEET ), 4) W.E. Mochel etal.; 7.EC 43, 154 (1951).
TEUE LB I D, & LY S EN AR 4 S) WA, MAD ; KIEE
SN T 6) KFek
2) ?ﬁ%@iiﬂ,ﬁ@éﬁkmﬁﬁﬁuﬁaa&&&&Tﬁ]ﬁ)ﬁ@gwﬁ% 7 J. T. Maynard etal; 7. Polymer Sci, 18, 227,
HEIRL 72, (1955).
R A% 1775 5 Chich, yaesLve )< 8) F.Bueche; J. Polymer Sci, 24, 189, (1957).
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