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ABSTRACT. Isocvanate-terminated SBR-prepolymers were prepared from SBR-diol and excess
toluene diisocyanate. These prepolymers were then used as initiators for the sodium—catalyzed
polymerization of e-caprolactam. The resulting block copolymers, presumably the structure of nylon
6-SBR-nylon 6, were confirmed from their IR spectra. The viscosities of these polymers were
measured in phenol/tetrachloroethane and the molecular weights were estimated. The polymerization
reaction was not affected by the change in concentration of catalyst, but significantly faster at 185°C
than at 150°C. And the initlator coneentration of (. 5mole% gave good results.
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Table 1. CCT-initiated anionic polymerization of €-caprolactam.

copsenteation concentraton _Initiator _ Yield g
(x10% mole) (%108 mole) Sodium (%) (dl/g)*
0.129 1.10 0.117 ~0 -
0. 256 1.02 0. 251 4.5 0.65
0.365 1.02 0.358 24.8 1.84
0. 440 1.14 0.386 37.3 2.14
0. 502 1. 04 0.483 95.6 2.60
1.01 1.18 0. 856 88.3 2. 46
1.00° 1.09° 0. 917* 51. 6 0. 93

The common reaction conditions: temperature 150:£5° C, time 3hours, €-caprolactam 11.3g.
@ Solvent; formic acid, concentration 0,5 g/dl, temperature 2510.1°C
% In this reaction N-acetyl caprolactam was used instead of CCT.

Table 2. Effect of the change in concentration of prepolymer initiator on the syntheses of block compolymers.

. IPP IPP/¢- ) . . Inherent
Experiment Concentration Cavrol Sodium IPP/Sodium Yield P

: prolactam : viscosity
Number (x10° mole) Cwt. ratio) {X10° mole) (mole ratio) (%) @i/g)*
BC-1 2.76 —ﬁ% 1.02 0.271 18.1 0.29
BC-2 5.52 _ﬁ% 1.04 0. 531 91.0 0.57
BC-3 9.27 ——113 3 1.05 0. 883 81.2 0.50
BC-4 10.4 1/3 1.15 0. 904 63.0 0.30
BC-5 15.6 1/2 0.97 1.608 86.6 0.30
BC-6 21.7 7.87/11.3 1.01 2. 154 2.4 0.27
BC-7 312 1 1.03 3.025 76.6 0.27

The comron reaction conditions: e-caprolactam 11.3 g, temperature 150=5°C, time 3 hours,
¢ phenol Solvent;/tetrachloroethane (50/50 Vol. %), concentration; 0.5 g/d/, temperature; 25+0.1°C.

¥ AZ,: SBR-~diol of 3,850 g/mole showed %;,,=0.16
A7, Nylon-6 of 89, 000g/mole showed =14

in the same solvent.
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Table 3. Effect of the change in concentration of
catalyst sodium on the anionic polymerization of ¢~
caprolactam.

. : . 5

Brgerimental concenrarion il \icoehy
(x10* mole) (di/g)
BC-8 3.17 ~0 -
BC-9 5.78 65.2 0.34
BC-10 7.34 45.3 0.30
BC-4 11.52 63.0 0.30
BC-11 19.96 57.2 0.28
BC-12¢ 30.30 741 0.63

The common reaction conditions: IPP/e~caprolactam=
1/3, temperature 1505 °C, time 3 hours,
9 The reaction time was 2 hrs,
¢ Solvent; phenol/tetrachioroethane (50/50 by vol.
ume). concentration; ¢.5g/d!, temperature; 25
*1°C.
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Table 4. Preparation of block copolymers with various different base catalysts.

Experimental Catalyst Yield Inherent

catalyst concentration (%) v1scos1t\
number {(>10° mole) (diygrt
BC-13 Na (metallic) 1.15 98, 2 0.55
BC-15 NaOCHj; 1.06 82.5 0.41
BC-19 AJ(OC:Hy)3 0.34 ~0 ~—
BC- i7 Ti (0C4H9) P 0.25 ~0 —_
BC-18¢ Na(metallic) 7.99 69. 2 0. 67

The comimon reaction conditions; IPP/e-caprolactam=1/3, temperature 150=5° C, time 3 hours.
¢ In this casethe reaction was scaled up by 8times and mechanical stirrer was used.
% Solvent; phenol/tetrachloroethane (50/50 by volume). concentration; 0. 5g/dl. temperatare: 23=1°C.

Table 5. Temperature effect on the block copolyme-
rization,

! Reaction
IPP/e- ! C

‘Caprolyctarn L-___tfﬂlffi‘:l‘li‘l_.
(wt. ratio) ‘ )150:5"0 185=5°C
1/3  |Yield(%) boes0 992
iInherem viscosity j 0.30 0.56

\(di/g) -
1/2 | Yield(%) ' 86.6  93.8

|

|Inherent viscosity i 0.30 0.55

(d¢/g) !

The reaction conditions were as follows:
Sodium; 1 mole % for ¢-caprolactam, Time;
3 hours at 150 °C and 2 hours at 185°C,
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Table 6. Composition and molecular weight of block copolymers,

Experimental e Absorbency Weight SBR-diol st
é~caprolactam < IPP ratio retio weight % weight
number {wt. ratio) (Ar) (Wa) (z/mole)

BC-1 0.082 0.222 0. 66N 39.8 9, 700
BC-2 0. 150 0.025 0.171 14.6 26, 300
BC-3 G. 209 0. 073 0. 296 22.8 186, 900
BC-1 0. 250 0.379 1. 049 51.2 7,500
BC-5 0.333 0.415 1. 158 5.2 7,200
BC-5 0. 410 0.974 2.524 71.6 5, 200
BC-9 0. 250 0.335 0. 940 48.4 8,000
BC-10 0. 259 ) 0. 606 2. 355 70.2 5, 560
BC-11 . 230 0. 574 1.487 59.8 6. 35
BC-12 0. 250 0.176 0. 546 35.3 10,620
BC-13 0.250 0.120 6. 407 28.9 3, 300
BC-14 0. 333 0. 249 0.725 42.0 Q0
BC-15 0. 250 0.154 0. 499 32.9 L7096
BC-16° 0. 299 0. 457 1. 241 55.4 7,0%)
0. 043 0. 214 17.6 21, 900

BC-18 0. 250 0. 311 0. 889 46. 8 8.2%0

¢ The homogenizing solvent was not used in this system, and the polymer obtained was separated into two
phases.
______________ ]
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Fig. 1. Infrared spectra of SBR prepolymer (s+s+es),
nylon 6 (--~--) and block copolymer. (—). The
block copolymer (Experimeat No. BC-4) contains
51.29% of SBR prepolymer,
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