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Table 1 Hfect of different monomers copolymerized with Bis on the characterigtics of polymers (Dose rate:25. 1 Gy/min ,Dose:1 kGy)
Qoncentration (ol /L) Trangmisdvity (800 nm, %) 1 _
No. Moromer Characters &ter irradiaion Rn (nm)
Moromer Bis a b
1 4+\VP 0.04 0.2 Tranducent emulson 86.7 97.4 56.2
2 MAA 0.04 0.2 White emulsion <0.01 62.8
3 AA 0.04 0.2 White emulson <0.01 49.8
4 AM 0.04 0.2 White bulk gl
5 0.2 White bulk gl
a) Orignd emusdon; b) Emudon diluted by 100 times
s, % 2.2
Bis ,
1 kG (
2a) . ,s 1/D(D
) ) ( 2a, s=
- L 1 ( D,) 228.8 G.
Fg. 1 TEM photograph of poly (Bis co-4VP) microgel , R

All rights reserved.



2 R,

62 2005
1/D (1/kGy) >0.1A A ),
14 1.8 2.2 2.6 3.0
T T T T 0.6 m X ,m ( m
1.0 —
dos =n/no,n o ) X
091 —
loa (x=21me]h x
0.8k ) ,
S0 - 0.3 @
0.7 n s
—0.2
0.6 !
0.1
0.5 a 00 ' —
1 1 | 1 1 1 A
02 04 06 08 10 12 14 16 700mm. 2D ' R
Dose (kGy) (
70 0.7
65+ "~m 10.6 ).
[ ] 0.5
60 - L R — 2.3
7 o/ ﬂ-/. {04 g
= 55F § 1] ]
o 17 % (3
50+ ® loa &
[ 4VP  Bis
4st Yeo—e L o
40 A [\ 1) ’
00 05 10 15 20 25 3.0 ) )
Dose (kGy)
Fg. 2 Hfect o doseon the copolymerization of 4VP and Bis
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a) The gd ratio curve of copolymerization of Bis and 4 VP and
the linear rdation between sl ratio s and 1/D (Dose rae: 12 04
24.5 Gy/min); b) Average hydrodynamic radius and
absorbance of microgels (wavelength: 700 nm) dfected by the 1ol do3
gven dose (Dose rae: 25.1 Gy/min) a
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' Fg. 3 Hfect f dose rae on gd ratio (a) and on the
absorbance of microge's (b)
At At [4VP] =0.04 nol/L ,[Bis] =0.2 nol/L ; Dose: about 1
kG ; Wavdength: 700 nm
Rn 2.4
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Dos: 3kG/; a) [4VP] +[Bis] =0.24 nmol/L ; b) [Bis] 2.6 DSC
=0.2 nol L 4-VVP Bis( .12
Table 2 The characterigtic peak ascription and change of peak postion before and &ter polymerization
Before polymerization After polymerization
a4VP b Bis c d
VN—H 3307 cm ! Broaden Broaden
V =c—H 3026 cm ! 3068 cm™? Qoncedled byV y_y peak
V o 1658 cm” ! Broaden Broaden
Vo =c 1633 om™ ! 1627 cm™* Qonceded byV =0 peak
V o= (Pyridine ring) 1596 cm™* 1603 cm™ * (shoul der) 1603 cm™?
S =cn 989 cm?! 993 cm?t 989 cm” * (weak)
8 pwricine ring 992 cm ! 1002 cm”* 1002 cm”*
Inthe IR pectrumdf 4VP 8 —c_y and d pyicine ring OMDINE irto & Plit-peak.
a
2.7
4VP
b L
. )
, 4&VP
1/2
kp/kt ( 3 ) kp kt
d
12
) kp/kt ) )
, Bis
| 1 1 1 1 |
3500 3000 2500 2000 1500 1000 )
Wavenumber (cm'l) [26]
Fig. 5 IR ectrad the microgds and nmoromers 4VP Bis )
a) 4#VP, b) Bis; ¢) Ply(Bisco4VP) ([4VP] [Bis] =1 , Bis
5, [Bis] =0.2 mol/L) , d) Rly(Bis co4VP) ([4VP] =
[Bis] =0.12 nol /L)
ol /L) DSC , 4 ,
VP ( 4 Bis
VP 415 K®') | IR
4\VP Bis
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Table3 Ky, ke and ky/ki? of different moromers(25 )
kp e kp/ ki '
Lot ol lsh ool lsHIR : :
&VP? 12 3x10° 0.007 ,
MAAP 4.64 x10° 1.13x 107 1.38 _ AA MAA  Bis
AAP 2.93x 10 1.8 x 108 2.18 '
AMP 7.31 x 10 6.11 x 108 2.96 J
3V ue taken from Ref[25] ; ° Vaue caculated from Ref[27] ’
, 25.1 Gy/min
3 Bis 1 kGQ ,4VP(0.04 mol/L) Bis (0.2
kb k/k AM >AA > MAA ) y-
> > 4VP. , Bis 3.4% 56.2
> > 4VP.AM Bis , 4&VP )
. AA MAA : . &VP
Bis k  k/k?
—000°  —OONH;
28 Bis AM ,
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SYNTHESIS OF POLY (N ,N'-METHYL ENEBISACRYL AMIDE co-4 VINYL PY RIDINE)
MICROGEL S BYY -RAY IRRADIATION

CHEN Qingde, SHEN Xinghai , GAO Hongcheng
( Department d Applied Chemistry , Cdlege d Chemistry and Mdecular Enginesring, Peking University , Bdjing 100871)

Abdgract Y -Ray irradiation was succesfully used in the sufactant-free emulson copolymerization of N, N'-
methylenebi sacrylamide(Bis) and 4-vinylpyridine(4-VP) ,leading to a seriesdf microgd swith average hydrodynamic
radius( R,) ranging from 56 nm to 152 nm. However ,when acnylic acid (AA) , methacrylic acid (MAA) or
acrylamide(AM) were used ingead of 4VP,ungable white emulsions or white bulk gel's were obtained. The poly
(N, N'-methylenebi sacrylami de- co-4-vinylpyridine) (poly (Bis co-4VP)) microgds were characterized by irfrared
oectrosoopy, differentid scanning calorimetry and tranamisson eectron microsoopy. The dfects of the ratio of
moromers ,absorbed dose and dose rate on the synthes s of poly(Bis co-4-VP) microgel s were sudied through R ,
absorbance and gdl ratio. The results showed that the sze of microges could be ocontrolled either by the absorbed
dose or by the ratio of monomers. The mechani am concerning the formation of microgels was a9 discussed.

Key words Microgd (s) , 4Vinylpyridine, N, N'-Methylenebisacrylamide ,Y -Ray irradiaion, Sufactant-free
emul son copolymerization

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



