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29F, N-acryloylpyrrolidone 3 acrylonitrile & EAZ8AA 7 g4A o vt-eAu & F3 437
A& ERFHAE pyrrolidone o] o] F o)F £ AAALE € 77 AAH. (=
0.43% 7,=1.56) 22z 2 EAFZFAE AL sho] 2o 2ES nylon-4 & A} FHE=
A4S FPon, 2o w2 A= QA5 Za#E FAGch 2 A FRFE ATE 40°C
of] A 2.82%10%(!/mole-min) &} 50 °Cell A 2.93X10°(!/mole-min) & ARt

ABSTRACT. The copolymerization of N-acryloylpyrrolidone and acrylonitrile was performed
in N, N’-dimethylformamide at 50 °C and monomer reactivity ratioc was obtained by using IR
working curve and Fineman and Ress equation. (r;=0.43, #;=1.56) It is found that resulting
Graft
copolymers with polybutylamide (nylon-4) grafts onto poly(NAP-Co-AN) backbone were syn-

copolymer is good polymeric initiator for anionic graft copolymerization of 2-pyrrolidone.

thesized and the various effects on the graft copolymerization of 2-pyrrolidone were examined.
The rate constants (K,) of graft anionic polymerization at 40 and 50°C were 2.82X10 and 2. 93X
10(1/mole, min), respectively.
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Fig. 1. IR spectrum of NAP-AN copolymer for quantitative analysis using base line density method.

Table 1. Values for the preparation of IR working curve.

. Mole ratio Po/P Ratio of PAN
No. % " P Aven/Aco Avg. lag(m ) log (Avg)+2.

1 11.5 82/80 82/17 0.0157 0. 0159 1. 0607 0.2014
79/77 79/16 0.0161

2 19.1 87/75 87/2 0.03%4 0. 0396 1.2810 0.5977
81/68 81/1 0.0398

3 33.0 73/62 73/16 0.1076 0.1051 1.5185 1.0216
69/59 69/15 0. 1026

4 56.2 88/51 88/5 0. 1901 0.1836 1.7497 1.2639
86/52 86/5 0.1770

5 69.0 80/53 80/31 (. 4348 0.4143 1.8389 1.6173
79/46 79/20 0. 3937

6 83.1 75/47 75/33 0. 5682 0.5715 1. 9196 1.7570
71/23 71/10 0.5747

7 88.9 73/67 73/54 0.8197 0.8372 1.9489 1.9228
98/26 68/22 0. 8547

"44:&1)1::403%;,L
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Fig.3. NMR spectrum of grafted nylon-4.
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Fig.4. IR spectrum of grafied nylon-4.
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Table 2. Analysis of NAP-AN copolymers.

Monomer charge in|Conversion|Copolymer composition
mole fraction (%) in mole fraction
NAP | AN NAP 1 AN
0.2 0.8 6.8 0. 358 0.662
0.3 0.7 9.6 (. 454 0.546
0.5 0.5 10.9 0.642 0. 358
0.6 0.4 10.1 0.722 .278
0.7 0.3 12.9 0.79% 0.204

aReaction conditions: (AIBN) =1 X10-3 mole/!, 65°C;
(NAP) =1X10"! mole/i.
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Fig.5. Plot for obtaining monomer reactivity ratio.
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ge},
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constant of polymerization; POIN: polymeric
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INJo] [KOH)2tt 29 F3ytso] doivial &
et 949 AFYS A2Fd, LE£E5FE
Ft2 ol Ayl A =A%t F A9
ALz $E K, & 7% 78 A= 230E
Table.3 B Fig.6o A4 Ve, K, = 40°C
A 2.82%10%(/mole-min), 50°C L+ 2.73X
1°(/mole-miny2  TFa Ak AlelA 2=
pyrrolidone 2] &0l & F&olA poly (NAP-Co-
AN)o] o} & A F4B uch A K, 7t
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sht 2z o] ¥y FaF, o2& KOH 3
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agtZE ureo| thEt 2x2| Y, Table?
& 3o 30°C R¥ 50°C7tAle g2 E 54l

1\

2.04
=
£
~
Q
(o]
£

Sl.1.0t

Eo] ko)

7l &7kl 2 o] EFREE Fadtx, 80°C
ol e ZFho] A9 o] FolA A Fgkrh,

Table3. Values for obtaining rate constants of

polymerization.

—d fde K
[KOH] OH)? (molg,r;?;lmin] (l/mole{min)
(moles?) | R | A~R)R

(mole?/) | 40°C| 30°C) 40°C | S0°C

1x10-2 [ 0.2 1.6%10-5] 0.65 | 0.81
2x10°2 | 0.2 6.4x10%| 0.91 | 1.15 [2.82 [2.93
3%1072 | 0.214.4x10°%| 1.12 | 1.40 |10 {X10
5X10-2 0.2\40.0x10‘5 1.73 ] 1.92

*Calculated by least square method

Table 4. Effect of grafting time on the graft copoly-
merization of 2-pyrrolidones.

Run Grafting time Grafting
No. (min) (%)

1 10 720

2 20 1426

3 30 2782

4 40 2810

5 60 2800

6 80 2610

5 {Pyrrolidone) =1 M; [KOH] 0.03 M; Polymeric
initiator: 1g, Temp. :50°C

—+

10

v

30 20

[KOHIZ(I-RIR x 103 {mole2/[2)

Fig.6. Plot for obtaining rate constant of polymerization at 50 °C.
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Table 5. Effect of KOH concentration on the graft
copolymerization of 2-pyrrolidone. ¢

Run [KOHconcentra-{ Grafting Inherent

No. [tion (102X M) (%) viscosity
1 1 1053 0.92
2 2 2321 1.50
3 3 2782 1.83
4 5 2460 1.55

¢[Pyrrolidone] =1 M; Polymeric inittators: 1g:
Reaction time: 30min; Temp.: 50°C.

Table 6. Effect of polymeric initiator (POIN) on the
graft copolymerization of 2-pyrrolidone. ¢

Run No. POIN (gr) Grafting(%)
1 0.50 1400
2 0.75 2100
3 1.00 2782
4 1.25 2700
5 1.50 2150
6 1.75 1900

4(Pyrrolidone) =1 M; (KOH)=0.03 M; Reaction
time: 30min; Temp.: 50°C.

Table7. Effect of temperature on the graft copoly-
merization of 2-pyrrolidone. ¢

Run Temperature Grafting
No. (°G (%)
1 30 2360
2 40 3261
3 50 2782
4 65 1210
5 80 620

«[Pyrrolidone) =1 M; [KOH)=0.03 M; Polymeric
initiator: 1 g, Reaction time: 30 min.

Table 8. Effect of additives on the graft copolymeri-
zation of 2-pyrrolidone./

Run | Grafting time Grafting (%)
No. {min) Without | Addition | Addition
additives | of KI [of LiSCN
1 10 720 1110 1203
2 20 1426 1617 1698
3 30 2782 2862 2910
4 40 2810 2870 2916

f(Pyrrolidone) =1 M; (KOH)=0.03M: Polymeric
initiator: 1gr; Temp. : 50 °C.

ol ZE L&t Folel wel £ =3 9%
Hol %25 =, =& %viQ) pyrrolidone o) &
o ¥l 2 457 F28 745 o] pyrrolidone
9 0] 2H2E FFo] Yolvt: AL w4
7] o Folg A5 )

J2l=ZE BH20l| CHE RTINSl BWE. Table
8% 23 AUME ZRlE A0 e A
TR 28T E HAES) Azte) wE FA3)
7kt

oJAL AAZ AAE etA  EgS W
AR e 2L E Abgo] Ao A
AR, AAE siehe, oA 33
Hezdq 43ee as2e A& e
¥ pyrrolidone $-0l 29 34 & 4A {57 =
Folz, EAZ A A7l pyrrolidone 20] &3}
252 complex & o] Fm2 4 AW TAHL 7}
HAATY mlFos Az

19 o9 AI}EE poly(NAP-Co-AN)o]
poly(NAP-Co-St) Bt} 28tz e HAES} &S
€ 39Fth. 2822 poly(NAP-Co-AN)¢}
pyrrolidone &] So|& 28tz e Fgo) o F
S AAALE ¢ 7 Aok
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