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Preparation and Characterization of Silver Nanowires via an Improved Solvothermal Method

TIAN Ye, LIU Dabo, LUO Fei, QI Hongfei, TENG Lejin, CHEN Dongsheng, SUN Fengbo
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Uniform silver nanowires have been synthesized by the reduction of AgNO; in the presence of
polyvinyl pyrrolidone as surfactant and ethylene glycol as reducing agent through improved solvothermal
method, wherein the silver nanoparticles were used as the crystal seeds. The morphology, structure and
optical properties of silver nanowires have been characterized by X-ray diffractometer(XRD), scanning
electron microscopy(SEM), transmission electron microscopy(TEM), and UV/Visible absorption
spectrophotometry. Results indicate that, the silver nanowires, derived from the improved solvothermal
approach, possesses high aspect ratios and uniform size distribution. In addition, the products are in a fine
dispersion and exhibit obvious surface plasmon resonance characteristics.

Key words: silver nanowire; solvothermal method; surface plasmon resonance

YR — Mot &mPURM L IRGPR& T RAA
MEFHDES S AR, EF T, T,
ST 2 SR ) Z R AAMED . S
TR BAT RS 2 TSR, FEAR RS
FEHBESAE . AR bt A A R AT

H BT O 2 03 B SEBL T ARGIK 2,
MIFTE G, EER AR RGE . sk YTk
o o, fbsEEm T RARIER R, BiEh. &
ERMEA TS, RN F 0 —Fh i &5
B BARSFT 73 Sy ORAG B2 IE IRE L WOBHR S

Weks HIH: 2016-08-31
BETIH: HRARFE4(51302255).

VAR AT « LA B R P U A 2 1 A A 1,
N T 6 R 9 K 2 B A S S 1 R AT LA 1Y
FEETE, AU REBOR B o, Horp e 20
FETIRFFFIR RS 2 530 . AL e e k. A%
G )T 7 A BLAR AT A fR] B DRGE HL & p AR — 4
KA R BB TR A KB R R R R
7%, I H P EA B R A AL g 1, R
AR e ST 389 5 i 1 T SR B S o4 5 1
VTR AT DRt , #5320 HIOHE R4 2 ST EAR
YKL, Toht 2 KRR R GUK 2k ot e A7

FEH: B OB, 5, WL, TR, U5 PUKIIEEM kL. E-mail: timsilab@163.com



#S1H

B HFAE: SRR L RSO HGE & RS RAE 65

BT, X TP AR S ) B HE S o Sy
SE A R SR YR R A AT B 1 Xia 45 DA
BN RIE 2, I PR B A AR K 2. Sun 2%
KRR PtCLy F=AE KB IBURLAE 9K 26 A4 K i
i, 75 160°C N H 3R ZJa s e B (PVP)E N R HI 7
PEFIE R T ARGK LM, Tsuji Z5LASH A & A, PVP
NFRMEE A, 8IS g B Polyol JiZiA B TR
UKL, gk, R T EARIIE
T EAERIATATYE, AFHRIER BRI T SR E
REBA, AR =r3ain e .

A FHE R ERGIR L& 1%, AR
o VAR R BB, T A2 ARG ORI E R
W S AERIE I R A, IS T A5 1)
I, FHHBER T BRA . TEAE G R A6t L
IR0 T BRGNS AT R B AR . R P
NERYR I 77 A 4 T RGO i A . DUHERER N
B, SRR, B M e B R )
RGN, I8 R AR R VAR PR N\ A R R
AT AT VRO R B R (R K, R AR S R
FEG T 24T, Bk A KRS A i RF —
o BffE, EMIS)RAR SRR SR TR 2
FIA I R A, NI KIS = =4 i3 51
AR it FH X B AT (XRD) A2
BT (SEM) LA K232 5 H - S Al s (TEM) X 1Z 4R 44 K
LRI 5K SOV AT T 3RAE, R e
5T P AR B TR R

1 SER

SIS O . FEIREL. PVP. HCL.
IK BRI R SRS S A k. ERARFIORL FR T
5 MK Hitachi S-4800 713 v B A% (H o7
ALK JEM1200EX B4 5 i 7 R ss (H A
Fun]), dnRgE s8R A X'Pert PRO ¥3 K X it
LTI (T AN RL A R, S RE R AR R H
DH2000 873 6 BE v (GE R B4 o

I et A R GE A ARG K 2R 1 il 4% T2
T BILBWBREAE T YR, ROMEEExse
Wifi, 193 0.02 g/L PR AR EIB I 7£ 100 mL
=k 3 g PVP T 25 mL 4 BRI,
PUEBLEE, CBABUINAE 120°C. AR PeidE

A 5 mL ERHBREVERL PRIE 10 min 5, RN
A7 ARG AITRE it e ) S S o ) S BV AN 2 mL
HCI #iEW LA e 5 mL _EIRAHFRER AW, 4K Ai
10 min J&, # S NIREWBEAK A ZH, 150°C
PR 12 ho RESOMITR AR ¥ 202 IR, FH IR
A 22 U Lo Ve Je R4S 21 i 7 AR AR 46

2 ZR5h
2.1 XRD 43#7

K 1 4 BOEVE A B R AN K 26 1) XRD

ik,

aiy

(200) (220) G11)

30 4I0 5I0 6I0 7I0 80
20/(°)
B 1 SiEtERIRE S RFRAKE ) XRD B

Fig.1 XRD pattern of silver nanowires prepared via improved

solvothermal method
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Fig.2 TEM image of silver crystal seeds prepared

via reduction method
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Fig.3 SEM image of silver nanowires prepared via improved

solvothermal method
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Fig.4 TEM image of silver nanowires prepared via improved

solvothermal method
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Fig.5 Diffraction pattern of silver nanowires prepared via

improved solvothermal method
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Fig.6 UV-Vis spectra of silver nanoparticles and nanowires
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