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A study on the preparation of silver nanowires in aqueous solution
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Abstract: Silver nanowires with a diameter of about 40 nm and having both uniform diameter distribution
and good dispersion, were prepared via the hydrothermal reaction in aqueous solution by using sucrose as
reducing agent, NaCl as complexing agent and PVP as surfactant. The problems resulting from the
preparation of nano-silver wire in the polyol organic system, such as the difficulty in washing, harsh reaction
conditions and complicated post-treatment, can effectively be solved by the preparative mehod developed
in the study. The effects of the amount of reducing agent, the type of reducing agent and halide and
surfactant, and the molar ratio of CI/Ag®, on the morphology of the product were investigated
systematically. The results show that silver nanowires will have a uniform morphology with high purity and
the ratio of the length to diameter of the nanowires can exceed 1000, when NaCl is selected as the
complexing agent and the amount of sucrose, the relative molecular weight of PVP and the molar ratio of
CI/Ag" are set at 0.18g, 58000 and 1.26, respectively.

Key words: silver nanowires; aqueous solution system; preparation; low-cost

piA IS Ea N I N A 3 1 N N R i R

AR BT BT P RRE b, (09—
U AR PP BB K AR L, RSB TESEREHY
BTSRRI B 23
ik, FLES I AR, I
P TR, — SRR U T B
A TTO B ABPRIIE), V2 L T TP )

Weks H 1 2023-02-17
R&TH:

T+ % BI(2022KIXX-81);

AR B IR O A8 SR 8 RE TSR o

WA 2 T7 R I & KA B
WIJ5%. 2T LR, AR, fEfH
AL FRBUR S R RE AT PSRN KA R S R
TR B Ay BN AR AR T A AR

B 75 45 A Aalk BB S 5E T4 A A RS RITE (2021-1-2); P4 22T -1 SR GBS ORI H %8s BRI 4 Grfie f i
BeTh 48 B SRR 5L 4 BRI 55 050 H (20220M-236);  BEPE4S E AHFR §1(2023-YBGY-170).

FAEE: RBER, &, WA BHRUTA: RSB R & HAR; E-mail: xfengalone@163.com

WEEE:

8, &, WL, WG BEOTA: WSt BmAUK MRk &S A E-mail: dr0501@163.com



51 175 A

IR AR Z ) 2 R ERER R T 41

Horr, 2002 4 Sun H1BAU2VE b H ) 2 JolE, LA
L FENIEJFE A R oy HGR),  5R LI kg St B (PVP)
RNEERI T T, I PRI HAOKAR R, 1%
FeRM iz o0E, fEdEal B, BIFT/EE 6iZi
AR & AR AT T KRB MR FAAHER . Zhang
A 3 FH A R OMARYE, @i I PVP Ailb &
FeCls, 1ELFENER TR, il HKEE 220
um FIGPKRERL . Jia R DI/E S B IR, PVP
H) B, TN NaCl F1 NaBr, 7E Ny SR %
PR T 180 °C R MR EARLIA 20 nm HIERENK
k. HEl, RAZ CEIEHSYPRREHHEH A DS
WA T EXRIEED, &EREARR 2 L L
HOR JRFAAT, BTG EH AR EAL, e
A EoR IR JEVERE, R E AR A R A
FhSAZSEAE TIRFIAEE . RN, 2 EERRASS
FEROR, ReA BUksz S MO Z, AR SR PR R
SE AU AL Rt . BARZ JURE I A 9 KR 26
MmN, (HZ T TR AE ) & AR AR 2R sk
P R B A NI R N =15, B
FI T4 1 H it P B A A AR K, (B S 1 s B
WEER, FEPve ik mE, JE A BRI, MAPE R,
JRBG G B R A, Nk, FFRKBERT
Tl AR IR i, KT g b2 ) i 2 A
EE .

— PR T A, TR S AT TR AR 2% 1
TEBAEK, BIEKERERT, BT ZRFRM
AR HUE R, SR ROz S AR KSR,
5E [V AR HIE IR T, AR AR T — 4 B
Beo Bk, FEKIERA R T Hl S RREfAEE R
Phlk o EHXTLL R, AR AR KA R T
BYORRL A, WSR-S EIEEA], KA
CIel R TG FIC R M7, AR hlE R
WEFHRE, MR SR AR T, s
PAFRYPKEARL . TR I AR AT
&, Cl/Ag BRI, i Rp AN R 5 P AR T
S F IR SLIG N R IR, A SRR R
BET 238 KEIER SRR ARG L 21
SEAR GRS, X I SR HESh AR Tk A=
R IEEOR S 1

1 SER

L1 SEIObPRL R B
SEIG AR IR, 5 LRI bR (R X 23
JFE (M) 43 51 18000, 24000, 40000 58000

1300000), FERE, MAHE, ShE, LILE, ZAEN,
AN, FULER, WUken, RSN, IRILER, JoK
O, VLRI Ak, T EEZ,

SIS BFRY, BB, BT
5% (SEM, Zeiss SUPRASS), X S 2617 551X
(XRD, Bruker Advanced D8).

1.2 PR IIH &

FREL 0.18 g JEFE. 1.2 g R LIEMES SeBH(PVP,
M; 58000) % & T 7K B R 15 2 TE
Wio EVETEWINA 0.02 mol/L NaCl %7K 38 mL,
iHE 0.5 he PGSR ARG EW R 0.03
mol/L TR 20 mL (i I3 E A 1 mL/min),
S HL A B MR A KR N, T
140 °CJ & 18 ho MBSO E A ZEE K T
IKCEEBRBEIR, AT AT TIRIE&H .

2 ZR5%R

2.1 PRIBLRTES R LRI

NT T HIEFTSARI S ARG . SiE . R3S
ARWL, XHBEAT T XRD F1 SEM S MR AE, 40
K1 AR

Intensity(a.u) &

S “f‘ A
AN

B 1 ZURIREHT XRD Bl (a) 0
AREBAAEE Y SEM B (b~d)
Fig.1 XRD patterns (a) and SEM images of Ag

nanowires at different magnifications (b~d)
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(a). 0.12 g; (b). 0.15 g; (¢). 0.18 g; (d). 0.2 g
B 2 AR RS SEM B
Fig.2 SEM images of samples obtained

with different sucrose amounts
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Fig.3 SEM images of samples obtained

with different reducing agents
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Fig.4 SEM morphologies of samples obtained

at different molar ratios of CI7/Ag"
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Fig.5 SEM images of samples obtained with different halides
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