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Fig. 1 TEM image of Ag-PAVP hybrid microgels synthesized in the
absence of isopropanol (dose rate: 120 Gy/min)
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Fig. 2 TEM images of Ag-P4VP hybrid microgels synthesized at the
dose rates of 24 Gy/min (a) and 1.7 Gy/min (b)

Table 1 Effect of dose rate on the dimensions of microgels and Ag
nanoparticles
Dose rate Microgels Ag nanoparticles
{Gy/min) ¢ (am) Ry{nm) ¢ (nm)
120 80 ~ 12002 66.8% 2~ 3]
24 55~95 50.0 3~6
1.7 80 ~ 105 55.3 4-~12

Notes: The size of microgel detected by DLS is larger than that by TEM.
Such discrepancy may be ascribed 1o the shrink of P4VP particles during
the preparation of TEM samples.
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Fig. 3 XRD patterns of Ag-PAVP hybrid microgels synthesized at
different dose rate
a) 120 Gy/min; b) 24 Gy/min; ¢) 1.7 Gy/min
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Fig. 4 TEM image of Ag-P4VP hybrid microgels synthesized at the

Ag® concentration of 9 mmol/L
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Fig. 5 XRD pattern of Ag-P4VP hybrid microgels synthesized at the
Ag* concentration of 9 mmol/L
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Fig. 6 TEM images of Ag-P4VP hybrid microgels synthesized in the
absence (a) and presence (b} of Bis ([ Bis] =2.25 mmol/L)
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Fig. 7 TEM image of Ag-P4VP hybrid microgels synthesized at the
4-VP concentration of 0.27 mol/L {dose rate; 24 Gy/min)
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ONE-STEP SYNTHESIS OF SILVER-POLY(4-VINYLPYRIDINE)
HYBRID MICROGELS BY 7-IRRADIATION AND
SURFACTANT-FREE EMULSION POLYMERIZATION

CHEN {Qingde, SHEN Xinghai, GAO Hongcheng
( Department of Applied Chemistry , College of Chemistry and Moleculor Engineering, Peking University, Beijing  100871)

Abstract  Silver-poly(4-vinylpyridine) ( Ag-P4VP) hybrid microgels were synthesized by Y-irradiation and
surfactantfree emulsion polymerization in a single step. The effects of dose rate and the concentrations of
isopropanol , silver ion, N, N’'-methylenehisacrylamide (Bis) and 4-vinylpyridine (4-VP) on the hybrid microgels
were studied in detail via transmission electron microscopy (TEM), powder X-ray diffraction (XRD) or dynamic
light scattering (DLS) . The results indicated that the size of Ag nanoparticles in the hybrid microgels increased with
the increase of Ag’ or Bis concentration and with the decrease of dose rate or isopropanol concentration. When the
dose rate was decreased , the phase state of Ag nancparticles was gradually transformed from amorphous state to cubic
crystalline state . Although the variety of the PAVP microgels’ size was more complex, it could also be easily adjusted
by the above-mentioned conditions . '

Key words Hybrid microgel(s), Surfactant-free emulsion polymerization, 7-Irradiation, 4-Vinylpyridine



