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Study of the Intraction between PVP and Silver Cation

Chul-Jae Lee’, Dong-Yeub Kim', and Ki-Young Nam*
Department of Dentistry, College of Medicine, Keimyung University, Daegu 700-712, Korea
tDivision of Chemical Industry, Yeungnam College of Science & Technology Daegu 705-703, Korea
(Received June 26, 2009; Revised August 25, 2009; Accepted September 13, 2009)

2 o Fe|Hd I EREPVP)F 2 oFol 23] A A §F Aol 4 o173t iet PVP
2} PVP/Ag 53 A= 72 218 w1 2 (TEM), AF1 Al /7 AL e, ek g, Abd/ol Ak sheta
H

B 7

715 Bste] A5Gt & ol &2 PVPEALS] Zh= M Y] Ak I xbel gl Wl At
3 A8-3ke] b @ PVP/Ag B3HAE F A sk A el 5 9l sl

FHO: 2 ofol &, F2nd ¥ &2 =(PVP), 5 A

ABSTRACT. The interaction between polyvinylpyrrolidone(PVP) and silver cation has been studied in water
at room temperature and atmospheric pressure. The PVP and PVP/Ag composite was observed by transmission
electron microscopy (TEM), UV-VIS absorption spectroscopy, Raman spectroscopy and oxygen/carbon
dioxide analyzer. We identified silver cations interacting with nonbonding electrons of the oxygen atom in the
carbonyl group of PVP. It was shown that PVP/Ag formed stable composites.
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Fig. 1. The diagram of PVP/Ag composites analysis sys-
tem.
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Fig.2. Chemical structure and net charge of PVP mono-
mer: (a) three dimension structure (b) net charge. (cal-
culated from HyperChem 6.0 program)
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Fig. 3. Time evolution of UV-VIS spectra after addition
of 0.1 M AgNO; on to 10 wt% PVP.
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Fig. 4. TEM image of silver nanoparticles for 0.1 M/10
wt%-PVP/Ag composites solution.
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Fig. 5. Raman spectra of (a) 0.1 M/10 wt%-PVP/Ag com-
posites solution, (b) 10 wt% PVP in H,O and (c) solid
PVP.
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Fig. 6. Time evolution for concentration of (a) Oz and (b)
CO; after addition of 0.1 M AgNO; on to 10 wt% PVP.

v 22| 2] & AH(mesomerism)ell &3] FlE2Hd 1
7o Agtel o ghrte] F5 Wyt o oA
7} 2 9] A (red shift)oll A LFeERA F e}, w3

0.1 M/10 wt%-PVP/Ag 5-3+A| 492 7 9ol =
FlzRd 289 gul BA ur) Alex] ] 4w
PVP7P Fg-of o] 7 5-9} U3k 9 X ol ] 54
S 2 PVP/Ag B34 9] 7§ oFol-(Ag)
PVP-/] Tt R 720] Ao} 3hehd A e o
oA k55 Eld 4 gldvt. gHH, PVP/Ag
BaA) o] A AeS E o] golr ] 9)5te] o
A Fig. 1ol VFeRJ B1-3- 7] -5 o] §-3} o] PVP/Ag
EFA S Yol gk Ak, o] AbstREA: T12] 31 pH
W 315 A 7bel| et SA sho] L A 95 247 Fig. 6
3} Fig. 7 vrebl Sieh. 1A Fig. 62] 74 A kel
up 2 Ab40] FEHEE Al R 274 ok 14

7k 308-0] 7 3= 7| 7FA] 2k 21.6~21.8 %2 H ¢
A AT FEE FATS S 5 ok 18
1} o] 4k3h ek A o] 73§ 7h-2- A 7k W 9] el A 1000~
4800 ppm7HA] A A Z7H & o 5= gk o]= gt

A % u PVP/Ag ¥ Ale] BT oA o]
AbshERL 7} ARl e AP S SHe1E 5 g19)e),
=3t Fig. 79l VeRA vle} 3o F U gk A1 7F W 9]
o4 pH= 2F 6.0~5.07FA] Trobxl & ok 5= )9l
o1 o] A3}i= PVP/Ag B34 2] A3} of A
H o) eo] ¥ u7) 2713e el Avel @
2 olt} olg] g AFE Ty o T A uud
PVPiAg 3 3o o] st 1
o]io] uuuy 5:1-016]— 2= oloqq_ ;g_o_i
IWhJVTEﬁ%LﬁAAﬂﬂmiwgaﬁ

&
=
o

Journal of the Korean Chemical Society



2 ofo) 23l pyp o] A Ak 569

6.0

-
5.9
581 =
57F ™
56
55F

pH

541
53F
52+
5.1+

50 L L L L 1 1 L L L L
0 5001000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Time (second)

Fig. 7. Time evolution of pH after addition of 0.1 M
AgNOs on to 10 wt% PVP.
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