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oF : ITPB(Isocyanate Terminated Polybutadiene)Z macroinitiatorZ 39 KOH
Zu} 3}o] 2-pyrrolidoneg go]& ¥ Az 24 nylon 4-polybutadiene block 3333 &
FARLZ, olE FTETAE A4 2HEF o FAstgon AL A g o
AF=E 2Astglch. ITPB/KOH %71 &4 3lolA KOH® %=, ITPB/KOHE & %@
257t E% vl e g FE 2454 ITPB/KOH & vlg¢] 0.259 = ¥4} 7
F uged, 714 2 FFEE & F AN, FHLEE 30°CL AFUF50°CA A
Sof ¥ L EFTFEL L F 902, KOHY ¥EE 4% AAEd 9 AR ¥ F

FrEe € F YA

ABSTRACT : Nylon 4-polybutadiene block copolymers were synthesized by anionic
polymerization of 2-pyrrolidone using ITPB(Isocyanate Terminated Polybutadiene) as
a macroinitiator and KOH as a catalyst. These copolymers were characterized by
infrared spectra. Also, thermal behaviors of these polymers were investigated by
differential scanning calorimetry. The effects of KOH concentration, ITPB/KOH mole
ratio and temperature on polymerization were investigated. It was observed highest
that the rate of polymerization and maximum conversion were obtained when
ITPB/KOH mole ratio was about 0.25, It was also found that the conversions at 30°C
were higher than those at 50°C and the maximum conversion was obtained when the

concentration of KOH was 4 mole percent.
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Figure 1. Infrared spectrum of hydroxyl terminated polybutadiene
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Figure 2. Infrared spectrum of isocyanate terminated polybutadiene
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Figure 4. NMR spectrum of isocyanate terminated polybutadiene
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Table ]. Effect of KOH concentration on anionic polymerization of 2-pyrrolidone by ITPB/KOH

catalysis
(ITPB/KOH mole ratio ; 0.25, polymerization temperature ; 30°C, polymerization time ; 3days)

KOH 2conversli'?ln of block copolymer hex:}ne soluble TFfE soluble?
oot | Erstlons || fgien |t
1 50.57 1.22 ; 85.52 7.54 3.54
2 60,03 110 | 77.99 9.37 4.05
4 68.48 0.76 } 66. 50 10.58 4.23
5 68. 00 0.57 ;l 61.30 8.56 4.28
8 57.11 0.18 1 45.92 10. 32 4.25

a. from equation(l)

b. weight of 2-pyrrolidone in block copolymer/weight of block copolymerx 100 (from conversion)
c. unreacted ITPB/added ITPB x 100 equation(2))

d. nylon 4 homopolymer

1
e. in m-cresol at 25°C (77mh=—n%)

318 Polymer (Korea) Vol. 6, No. 5, October 1982



2-Pyrrolidones} 1socyanate Terminated Polybutadienes] &o]& Block 3%

80P

sot

CONVERSION(R)

40

Y d

O

A 1 1 I

041 0.2 0.3 0.4

ITFB/XUE mole ratio

Figure 6. Effect of 1TPB/KOH mole ratio on

conversion

polymerization time ; 3days
temperature ; 30°C
KOH ;4 mole %

) 2 L A4 4o ABezd Yol
%&

=,
3-3. SHO YHS nlxlE oRt
3-3-1, KOHe| 5%

ITPB/KOH= ¥ &% 0.252 144712 KOH
o = AAEES WA ARA FEE A
23t 34 KOHY FE7F 485 HAEZA =
Zy}sbebsk KOHS 27 2 o4y Ae R4
s+ 84 Jebd gl oh(Table 1, Fig.5),

KOH® =7t F78td o, & 2433
thekAl o) == Ss18keh. wheb4] propagating
speciessle] % 357t Fobsle FgrEl F
shateh, el wreRsl o) Sy =0t 3 eEkd Al 3
Farlele A 47 Aewe] ol
pyrrolidonezte] kA=t mkuk-2o] dojvir] of
Honz oz A geolge] thE il AF
20 st2addr] B&E FAS ATl

Za|H A 63 A 5% 1982 109

del sl = Fhet,

A== KOH® Fx7t ZF7tgdel =te} gh4st
= @444 3AE 5+ sk, e 3 hexaneo
2 F& W o4k ITPB: KOHY Fxol
A gle] 7~10% FEH .o, TFEZ F33 W
nylon 4 homopolymer= KOH¢| F%7} Z7}3
o web ok Fbeht W44 Bed d
3~5%4%t}, TFEd] £3= = nylon 4 homopol-
ymer= polybutadiene chainsl] blocks o] ¢ &
polypyrrolidone -9 3534
4 2

ITPBE macroinitiator2 3 2-pyrrolidone?]
wol-& TH ddAE FF 9§ 7T AA
Aol 2339 uk-34 o] TDI(Toluene Diisocyan-
ate) & A A =2 & 7 g9l ¥ %591 2 TDI/KOH
Feof zbgell o8k 2-pyrrolidones] gol-& Zgtd
oAl 4 Sk fasE Ashoh debhed & 4 glaih

G5y Aoz

3-3-2. ITPB/KOH 2 H|g

KOH®] 5 =& 4% {452 n447] 2 ITPB
/KOHS & ®¥&& WskiA 74 F¢3 3
35 Fig. 641 A shgd v},

Fig. 6914 & 4 gl%e], ITPB/KOH & ]
Ho] Zstge]l wlel ITPB/KOHY & =g
0.257tA] & Fg¢A 3] Frtslgd ey 2 o4
A e Z4dte B4 TZL F J9 =
ITPB/KOH®| & #]-&°] 0.209414 0.25 2 0.40
o2 F7tgel whel THAEE AR} Faste
Hd4A4E B2E 5 dglek(Table [), oleigt &
A& TDIE AAAZ T F-%9 FAFskgdebe
u] gk-3- ITPB$} nylon 4 homopolymers] o2
ITPB/KOHE ») -] A gle] o493 ITPB2}
8~11%, nylon 4 homopolymers} 4~6% A%
AL 4 4 Ak

3-3-3. 4IE *

KOH¢ ¥ =& 4% ¥4 XE, ITPB/KOH(Table
D& £40252 33492 $$LEE 30°C
9} 50°CR #51& w8 Tzl =g g
g9 H3E Fig. 70 =4 8g

Fig. 78 437 30°CY w7t 50°CY #lx

319



& W-mMSE - ETH-¥Ix=

Table [|. Effect of ITPB/KOH mole ratio on anionic polymerization of 2-pyrrolidons by ITPB/KOH

catalysis
(concentration of KOH : 4 mole %, polymerization temperature ; 30°C, polymerization time ;
3days)
!
ITPB/KOH conversion of | blaock copolymer hexane solublz* TFE soluble¢
2-pyrrolidone® ‘ 3 — fraction fraction
. o -pyrrclidonz® . .
mole ratio (%) Vint weight % (%) (%)
0.10 55.12 1.17 80.52 8.75 4.57
0.20 66. 32 1.05 71.57 9. 96 4.21
0.25 68. 48 0.76 66.50 10.58 4.23
0. 40 j 59. 92 0.34 52.79 9.72 5.74

a. from equation(1)
b. weight of 2-pyrrolidone in block copolymer/weight of block copolymer x 100
c. unreacted ITPB/added ITPBX 100 (equation(2)]
d. nylon 4 homopolymer
e. in m-cresol at 25°C (nin,,=ln—7lc"'—)
oSS EE wtEn EgAdegEs F¢ B € MAAR & Aok pEEEE v FE
T e v oojekRe gare 50°CY Wt AZEE $&E AT + dodEd, gge
AT kel o wol defur] A& A HqA4L 2L ¥59 = ITPBY A%+ e
R Z7198H wbEAY A EsF TDIY 7 foll vl a4
TDIE AAA & 3 7913} vjzs] 29 ITPB Aedl =27 e Jelude dadoz Az
=,
3—4. HoIM AHEY U DSC M
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adiene block copolymer?] Aoj4 2= EYL
“r Fig. 84 4%34 ),
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; 2 1535cm~1¢] amide ]| bande|w polypyrrolid-
“ one¢| E-4 band: 945cm-1¢] ring deformation
_ band2 4, o]A-& polypyrrolidones] =ltle] ¢]
> + 5-membered ringel] &3} 4 4 7] = bande| ¢},
=3k 990cm=1s} 910cm-1(6—CH=CH,), 965cm-1
“ (0—CH=CH—) band=& polybutadieneX o]
1 - -~ " — - " 23 Agor a4 el bandE 2 A
oM nr) ITPBE AAlAl 2 3+ 53ta]7} nylon 44} poly-
Figure 7. Effect of polymerization time on conv- butadiene & 5] Esbe blockZFgA L ¢
ersion & F gl
KOH 4 mole TDI/KOH &=} 2213 ¢ g nylon 4 homo-
o ool ratio 10,290 polymere] DSC %413} ITPB/KOH & 244
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