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Ag

100 nm

Fg. 2 TBEM imegesdf Ag-PAVP hybrid microgds syntheszed a the
dose ratesof 24 Gy/min (a) and 1.7 Gy/min (b)

Table1l Hfect of dose rae on the dmendons o microgds and Ag
naroparticles
Do rate Microgel s Ag naroparticles
(Gy/min) ¢ (nm) Ry (nm)  (nm)
120 8 120% 50, 81% 2 3=
24 55 95 50.0 3 6
17 80 105 55.3 4 12

Notes: The dze of microgel detected by DLS is larger than that by TEM.
Such discrepancy may be ascribed to the shrink of PAVP particles during
the preparation of TEM sanples.

3 XRD
3 D =20
, PAVP
d , (JcPosfile
no. 04-783) , 3 c ,®
38.144.264.4 77.3 4
Ag (111) (200) (220)
(311) . , 3 b ¢
, Ag
; Ag ,
TEM
5 Ag’
3 a PAVP
Ag (111 :
Ag .
Ag ; Ag
(2 3nm),

2% © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.
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FHg. 3 XRD paterns of Ag-PAVP hybrid microgels syntheszed a
dfferent dose rate
a) 120 Gy/min; b) 24 Gy/min; c) 1.7 Gy/min
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Fg. 4 TBM image of Ag-PAVP hybrid microgds syntheszed at the
Ag* concentration of 9 mol /L
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Fg. 5 XRD pattern o Ag-P4AVP hybrid microge s syntheszed at the
Ag* concentration of 9 mmol /L

100 nm

FHg. 6 TBEM imegesd Ag PAVP hybrid microgels synthesized in the
absence (a) and presence (b) o Bis ([Bis] =2.25 mol/L)

) 3, )
) Ag TBEM 7 . 2
. , Ag (a) , (0.8
, Ag Ag ; 1.3um) , - ) Ag
Ag : PAVP
Ag Ag , 4&VP )
: , 4VP
6 Bis
6(a,b) Bis Bis 2.25
mmolL , VY Ag PAVP
TBM . Bis 0. 45 mnol /L
@1 , Bis ,
Bis ; 1 j.i-m.
, Bis
1 Ag Fg. 7 TBM image of Ag-PAVP hybrid microgds syntheszed at the
4VP concentration of 0.27 ol /L (dose rate: 24 Gy/min)
| (2] . Bis , ,
, , Ag’ Bis 4VP , P4V P
Ag+ Ag ( Ag
).
7 4&VP
4-VP 0. 27mol /L
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ONE STEP SY NTHESIS OF SIL VER POLY (4 VINYL PY RIDINE)
HY BRID MICROGEL S BY Y -IRRADIATION AND
SURFACTANT-FREE EM WL SION POLYMERIZATION

CHEN Qingde, SHEN Xinghai , GAO Hongcheng
( Department o Applied Chermistry , Callege o Chemistry and Mdecular Engineering, Peking University , Beijing  100871)

Abgract  Slver-poly (4-vinylpyridine) (Ag-P4VP) hybrid microgels were syntheszed by Y -irradiation and
sufactantfree emulson polymerization in a dnde dep. The dfects of dose rate and the oconcentrations of
i syproparol ,slver ion, N, N'-methylenebisscrylamide (Bis) and 4-vinylpyridine (4VP) on the hybrid microge s
were gudied in detail via trangmisson eectron microscopy (TBEM) ,powder X-ray diffraction (XRD) or dynamic
lignt scattering (DLS) . The results indicated that the Sze of Ag naroparticles in the hybrid microgd s increased with
the increase of Ag”™ or Bis concentration and with the decrease of dose rate or ioproparol concentration. When the
dbse rate was decreased ,the phase date of Ag nanoparticles was gradualy trandormed from anorphous date to cubic
crygdline gate. Although the variety of the PAVP microgels sze was nore conplex ,it could d 9 be eadly adjuged
by the above-mentioned conditions.

Key words Hybrid microgel (s) , Qufactant-free emulSon polymerization ,Y - Irradiation , 4Vinylpyridine



