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Synthesis and Characterization of Silver Nano-particles by Liquid Phase Chemical
Deoxidization Method under the Protection of PVP
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Abstract: Nano-silver particles were prepared by using polyvinyl pyrolidone as the dispersing agent and
ammonium as the reducing agent. The resulting specimens were characterized by X-ray diffraction (XRD),
transmission electron microscopy (TEM) and UV-Vis adsorption spectrum. The result revealed that a

mixture of cube and hexagonal prisms of nano-silver particles was obtained when the mass ratio of PVP to

AgNO; was 2.2:1 and the aging time was 24 hours.
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Fig.1 XRD pattern of the resulting powders
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Fig.3 UV-Vis adsorption spectrum during the reaction

process and after aging

HE 3 T, BEAE SN TR R, Pl A5
sl RO RS U 5 P2 SR T K, U B BB 3 S S A EAT
Ag WKL JF BT Ag, AR B AR ELTRIE 2 o
AN TF]RST IAR RRORE R e L e A B AN, e
BRI S WAL R HURL T R, il B )

(a) PVP-AgNOs=1.5:1 . ol o2

20 nm

7IN St R R ST U o K A TR AU ZE T 45 min
BRHEAR, N2 FAREEMAXNAN, Xk
W T KR E S RIS AR AT s K K B R <
TR AR, B O R SE K, WA R
ANRSF IR TR KR, I HARBORLAE /T A K
bk, ARBUR B RN, RS K. BER
SRS TR G, IR AT AR AT, T AR AR 4y
ABHAR A, BRI 51 R B4

R TH A5 B 7 LR A i A SN () 3 K R A AL
%, 1E 340 A1 400 nm ALHA S50 R R HIL, 4R
SORL TR PR A AE IR SO R BT AR, BRTEZ 9K AR
B ARSI, T T S I GOR AR B T TR A
[, 42 ANEEE LR, wiley #1141 80
nm [ 3777 4R 55 5 T PRI U & tH BLAE 470 nm,
7E 350 F1 400 nm AL 2 AL FIERY, S0 ke
it R TR AR 1) 22 S RN RS KR 0 K R P S A7 S SO i e
HE S AR LA .
2.3 AR E W & 9K TEM EE

M 3 R ERAK 24 h i RO G 28 T 3
PRI AR 5, RIS RE T B, kA2 Tk
A I/ INBURL IS AR, BRI K. MRS e 3 Nk
B2, ATREM R R GKARTG IR R . N
I, XTRRACE AR EREET TR EE, B 4 A
7] 5 & LU (PVP:AgNO3) il 2% 1 9 K R 48 BR Ak 5 1
TEM E1%.

S
- (c) PVP:AgNO:=4:1

20 nm

Bl 4 NFE & E B i BE ST R T R R

Fig.4 TEM of siliver nanoparticles prepared by different mass ratio

5B 2 AR, TR SR 5 FE 3 R ,
FEOSLTTH NS, RO —, UL
A TRIE SRR RS, RN, BRI BA R

TR A ORI W B P 2% o S 5 I B oK, TR

WURL AR B ) 2 S AE M R IR, 23RS 177
M I RFNE IR RE SRR, AEERBR IR
A RER AR gRARE I bz K I R
H T PR A 3 SR PR 9 WA R R AR B



% 4 3]

FERESE: PVP R4 T UOREURL VR Ak 208 B % S RAE 33

BEAR,  #5 df T IR TS PR RE I 22 5, SR TG 1 7R
B A% B S R TIN5 5 R B A d T AR K L2
WK, ATHEAR A K A 35 T SRR O KA 2
Xia® AR 24 S b S A5 I, AT DU RO\ TR
Wk SEOTIREE IR G, aliAIR<100>Hi<111>
i AEKIE R IE AT, 1520 SRR .

M 4 EATLLREL, PVP 5 AgNO; il B xT
Wb R IR IR : MR RN (1.5:1) B,
BRIV R PVP IRFERUDN, #UBRIESIA S —, 23
IR AR HeRAR RO L AE PR AS [0 B
4(a)]; M PVP IKEECRET (4:1), BZ 1 PVP &4
IS A K s <1 > A K, & e
KECPT, mABTIERERIRREN; 24 PVP 5
AgNO; PJF I EE R (2.2:1), w15 357 7 Befigg
FER G KR VR AP 0 B 4(b)]

3 4

(1) VAR NITIER], L PVP R I
7, 1E 30°C I AgNO; FE R H 5 FE i) £ g K AR BTN,
XRD F TEM FRAE 45 5 o BT i) 25 I 4 oK AR 45 it 1
RERLF, AifFiE.

(2) PVP 5 AgNO; 5 & LU sz 35 SRRk (1
T3P, PVP [ AR 7] 5 B0 Ho 0T 5 T B
BREERIZS, TSR R A K U R E
BRI PVP il & FOARBURL R ) 447

(3)  BRAb RS A ] £ 1) SR S ER AN R B 3 37
J%, 1 PVP 5 AgNO; BRI 2.2:1 I, FRik
24 h 13 BIFASARRT E8 — FOHR 37 R AN S A A AR
REYI .

S 3CHR -

[1] LiLS,HulJT, Yang W D, et al. Band gap variation of

size and shape-controlled colloidal CdSe quantum rods[J].

Nano Letters, 2001, 1(7): 349-351.

[2] FIRKE, T, ZEK, % BEERSPRRE R X
H: SERS JEHERFFT[T]. Stk 2563 4T, 2007, 27(5):
948-952.

SiM, Fang Y, Peng J, et al. Nano-silver colloids prepared
by electrolysis and research on its SERS activity[J]. Spec-
troscopy and Spectral Analysis, 2007, 27(5): 948-952.

[3] TaiY, Yang Z. Preparation of stable aqueous conductive
ink with silver nanoflakes and its application on paper-
based flexible electronics[J]. Surface and Interface

Analysis, 2012, 44(5): 529-534.

[4] Lee C L, Syu C M, Chiou H P, et al. High-yield,
size-controlled synthesis of silver nanoplates and their
applications as methanol-tolerant electrocatalysts in
oxygen reduction reaction[J]. International Journal of
Hydrogen Energy, 2011, 36(17): 10502-10512.

[5] Le Guevel X, Wang F Y, Stranik O, et al. Synthesis,
stabilization, and functionalization of silver nanoplates
for biosensor applications[J].
Chemistry C, 2009, 113(37): 16380-16386.

[6] Foltynowicz Z, Gwiazdowska D, Rodewald D, et al.

Journal of Physical

Antimicrobial properties of socks protected with silver
nanoparticles[J]. Fibres & Textiles in Eastern Europe,
2013, 21(5): 91-96.

(71 @SS, ZHH, KA, 55 ALHIERI R RR AT g
KARKIFF TR T]. /48, 2009, 30(2): 64-74.

Gao W, Lan X, Song Y, et al. Research and development
in preparation of shape-controlled silver nanoparticles by
chemical methods[J]. Precious Metals, 2009, 30(2):64-74.

[8] #RJGHE, Fragse, B/, &5 BMHURIR 9K R T

i 2B TR BT RE)). WA R AT RS TR,
2008, 37(9): 1669-1672.
Xu G, Qiao X, Qiu X, et al. New method about the
preparation of single dispersion spheric silver nano-
particles and its antibacterial property[J]. Rare Metal
Materials and Engineering, 2008, 37(9):1669-1672.

[9] Sun Y, Xia Y. Shape-controlled synthesis of gold and
silver nanoparticles[J]. Science, 2002, 298(5601): 2176-
2179.

[10] 4%, WFH. ZREHGC kSR AT Ag 99Kk
D). BB & RR: S T, 2007, 12(3): 183-186.
Niu M, Jiang Y. Ethanol-thermal reduction synthesis of
silver nanoparticles with controllable shapes[J]. Materials
Science and Engineering of Powder Metallurgy, 2007,
12(3): 183-186.

[11] 5KT&E, T, MR E. PURmRI G S #IE—=

T LR R BT AL )]. W &R AR TR, 2009,
30(7): 1254-1258.
Zhang W, Qiao X, Chen J. Synthesis and characterization
of silver nanoparticles: a comparison study of three
microemulsion systems[J]. Rare Metal Materials and
Engineering, 2008, 37(9): 1669-1672.

[12] Chen S H, Carroll D L. Silver nanoplates: Size control in
two dimensions and formation mechanisms[J]. Journal of
Physical Chemistry B, 2004, 108(18): 5500-5506.

[13] Jiang L P, Xu S, Zhu J M, et al. Ultrasonic-assisted



34

pal:

35 %

[14]

[15]

[16]

[17]

[18]

synthesis of monodisperse single-crystalline silver
nanoplates and gold nanorings[J]. Inorganic Chemistry,
2004, 43(19): 5877-5883.

sk, WRE, Trest, 55 eAiB R & 9K
WK, BRFSAR, 2012, 26(12): 32-35.

Zhang W, Tan F, Qiao X, et al. Preparation of nano-silver
sol by photochemical reduction method[J]. Materials
Review, 2012, 26(12): 32-35.

AR, EV9ZE, B, & OB AL S IR Y
KARMBE FT[T]. AL 253, 2007, 23(10): 1824-
1828.

Shao L, Wang X, Guo W, et al. Sonochemical synthesis
of silver dendr ites nanostructur es from agno; aqueous
solution[J]. Chinese Journal of Inorganic Chemistry, 2007,
23(10): 1824-1828.

HLLIE, SR [ A BROE 2040 56 AR ) & R K
PR HADBEPERERT TC[T]. 51428, 2013, 34(2): 8-12.
Bai H, Jia W. Biological synthesis of silver nanomaterials
using immobilized rhodobacter sphaeroides and their
antimicrobial activities[J]. Precious Metals, 2013, 34(2):
8-12.

Alvarez M M, Khoury J T, Schaaff T G, et al. Optical
absorption spectra of nanocrystal gold molecules[J].
Journal 1997, 101(19):

3706-3712.

of Physical Chemistry B,

Sarkar A, Kapoor S, Mukherjee T. Synthesis of silver

nanoprisms in formamide[J]. Journal of Colloid and

[19]

[20]

[21]

[22]

[23]

[24]

Interface Science, 2005, 287(2): 496-500.

FEWHT, FRE, WA GURERR T IE T R 0
[1]. T2k, 1999, 28(1): 94-96.

Ji S, Si M, Miao R. Quantum size effect of silver nano-
particle[J]. Acta Photonice Sinica, 1999, 28(1): 94-96.
Deivaraj T C, Lala N L, Lee J Y. Solvent-induced shape
evolution of PVP protected spherical silver nanoparticles
into triangular nanoplates and nanorods[J]. Journal of
Colloid and Interface Science, 2005, 289(2): 402-409.
Wiley B, Sun Y G, Mayers B, et al. Shape-controlled
synthesis of metal nanostructures: the case of silver[J].
Chemistry-A European Journal, 2005, 11(2): 454-463.
RN, TLIMIES, SEMERE. BRIE Ni(OH), ffl4h i fs
IR T[], MRS R, 2007, 21(11): 121-124.
Peng M, Shen X, Wei Y. Study on aging during
controlled crystallization processes of spherical Ni(OH),
[J]. Materials Review, 2007, 21(11):121-124.

RN, NG, IR, S F 1 SRR KA R
& KA KNI AT 7L 1T MRS IR, 2012, 26(11):
45-50.

Gao M, Sun L, Wang Z, et al. Progress on the preparation
and growth mechanism of anisotropic silver nano-
materials[J]. Materials Review, 2012, 26(11): 45-50.

Xia Y, Xiong Y, Lim B, et al. Shape-controlled synthesis
of metal nanocrystals: simple chemistry meets complex
physics?[J]. Angewandte Chemie International Edition,

2009, 48(1): 60-103.



