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Table 1  Effect of mixture solvent of acetone and water on the
copolymerization*
Acetone( V% ) 40 45 50
S(Mem® )b 29.37 29.09 28.77
Conversion( % ) 67.90 68.40 68.54
4-VP(mol % }* 55.82 59.73 52.99
'T=435C,0=6h, [AM/4-VP] (mol/mol) = 2: 1, [K;$04] =

1.5w%,.[M]=0.3 g/mL

% calculated from Xi,0 01,0 + X ocicne & soctene s Suae = 48.4 J/em’,
8 cme = 20.04 Jcm®

“4-VP content in copalymer

Table 1 Effect of mixture solvent of DMF and water on the
copolymerization®
DMF{ V% ) 33.3 40 50 60 66.7
3{Jiem® )b 30.24 30.06 29.74 29.32 28,97

[pHmgLy*  701.22 7665  79.59  76.49 73.42
Conversion( %}  82.9% 84.23 87.23 83.49 79.19
4VP(mol%)?  52.58 53.92 55.12 55.72 58.34

'T=45C, 5 =6h, [ AMMAVP] (mol/mol) = 2:1, [K,5,0,] =
1.5wt% ,[M] =0.3 g/mL
*8 calculated from & = Xit,0 81,0 + Xowr Sour + S v = 20.04 Jew®,
Sour = 24.9 Jem
*[ 4] : intrinsic viscosity
4 4-VP content in copolymer
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Fig. 1 Effect of comonomer concentration on copolymerization
of AM and 4-VT

45%C, 1= 6 h, DMF/water = 1{ V/¥), [ K;$5,05] = 1.5 wt%,
[AM/4-VP] (mol/mal) = 2:1
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Fig. 2 Eflect of r\emperature on copolymenzation of AM and
4-VP

t=6k, DMFiwater= 1{ ¥/V),[K;5,05] = 1.5 wi% ,[ AM/4-
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Fig. 3 Effect of time on copolymerization AM and 4-VP
45C , DMFiwater = 1{ ¥/ ¥),[K,50, 1 = 1.5 wt% ,
[AM/4-VP]{mol/mol) =2:1,[M] =0.3 g/mL
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Table 3 Relationship of the composition of feed and copolymer

Feed composition Copolymer composition

(M, mol%)} R={M1/[M;] d[MJ{mal%) o=d[M,1/d[M;]

0.1 0.111 0.1839 0.2253
0.2 .25 0.3297 0.4919
0.5 1 0.5639 1.2030

0.6667 2 0.6506 1.8620
0.75 3 0.715% 2.5186
0.8 4 0.7628 3.2159

T=d45C .6 b, DMF/water= 1{ ¥/ ¥}, (M] = 0.3 g/mL [K;$,0] =
1.5w1%
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Table 4 The data of relative par for KT method
No [ H L £
1 ~0.3821 0.0548 ~0.6622 Q0.095
2 - 0.2582 0.127} ~ 0. 3977 0.1957
3 0.2266 0.7134 0.1834 0.5714
4 0.9259 2.1482 D.3467 0. 8045
5 1.8089  3.5734 0.4417 G.8725
& 2.7362 4.9753 0.5014 0.9050

a=0.5222
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Fig. 5 Variation of the copolymer compasition as a function
of the comonomer feed

2.5 HHRE

2.5.1 FT-IR i% RITHLLAM G IE R AE T 24k
RHNREBRENREY 4 LR ENr I EYL
ERENERY  AXRYWOIER D (E
6c), T RN 3430 em™ ' H 1662 em™ ' B TR B W 43
B Bk e ep N— HAH C—O B 48 4% 3h B9 45 1T 102 Wit
B B H N 1602 cm™' il 1557 om”' B AR X BR T
¥ T ok BE 3 P C=N @ {81 45 ¥ 37, T B h 1452
em” ' #1417 em ™' IR WU 3K B T LI B R C—C

MG HXEMREAKIES, AL E
KERERBK , BEHaEafFRTmEN™Y,
ATTHRSANSREHNEY R 4-ZHE0 w8
Y.OBEAR R h AM S5 4VP RS . B
AM ¥EY 4-VP B REY (B 6a.6b) ML S L4
5 P(AM-co-4-VP)IL B W LT SN i B 52 v] &
B BEEREPHC—ON T HIRSIER 1637 cm '
BE 1662 cm™ ', MERE IR P I C—C {845 ik 3 ¥ th
1450 cm™' ,1408 cm ' BB F 1452 cm™' , 1417 cm ™',
EREGHAUBRE, TAXRY S FHZIEM
REA,HPH AM S VP SSWE THEERT
FETHESE AW AL®E.

2.5.2 “C-NMR ¥ F1" C-NMR Xt 3 B &)
WS AT T i — & RAE, S B 7 R (B
AEEHHRSE 6o HR, HEAR v 4+VP R E
68.5%) . HETS=18.2.57 s RILBY T

Transmittance (%)

1 1
4000 2000 1000 400
v {cmD

Fig. 6 IR spectum of the polymer
a) PAM; b}P(4-VP); c)P{AM-co-4-VP)
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Fig. 7 '""C-NMR spectra of P(AM-co-4-VP)
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THE STUDY ON THE COPOLYMERIZATION OF 4-VINYLPYRIDING
AND ACRYLAMIDE

JIU Hongfang, GAO Baojiao
{ Department of Chemical Engineering , North China Institude of Technology, Taiyuan 030051)
CAO Xia
{ Tai Yuan Engineering Institude of Environment Science Research , Taiyuan 030002)

Abstract The copolymerization of 4-vinyl pyridine (4-VP } with acrylamide (AM) has been realized by radical
copolymerixation in solution using petassium persulfate as initiator. The effects of acetone/water and DMF/water
solvent systems, comonomer concentration, polymerization temperature , polymerization time and initialor amount on
the conversion of the polymerization and molecular weight were investigated in detail. The results showed that the
mixed solvent DMF/water = 1 { ¥/ V) is suitable for the copolymerization of 4-VP and AM. The composition of
copolymer was determined by ultraviolet spectrophotometry and the structure of copolymer was characterized and
verified by FTIR and ” C-NMR . Finally, The monomer reactivity ratios of 4-VP and AM were obtained with Kelen-
Tudos method, 7, yp =0.644,r,, =0.371.

Key words Acrylamide, 4-Vinyl pyridine, Solution copolymerization, Reactivity ratio



