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Abstract: Silver nanowires (AgNWs) have been used to build neuromorphic nanowire networks (NNWN’s)
due to their unique core-shell structure. In this paper, a series of core-shell silver nanowires were synthesized
by designing orthogonal experiments using the classical polyol as a template. The specific effects of the
reaction temperature, the relative molecular weight of polyvinylpyrrolidone (PVP), the amount of PVP and
the content of halide ions on the length, diameter and microscopic characteristics of the core-shell structure
of silver nanowires were investigated. The results showed that PVP with higher relative molecular weight is
more suitable to prepare AgNWs-Ag with core-shell structure. Neuromorphic nanowire networks composed
of silver nanowires exhibit memristive response curves similar to artificial synapses, and their neuromorphic
properties depends on the microscopic features of the core-shell structures of silver nanowires and
environmental humidity.
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Tab.1 Orthogonal experimental design for silver nanowires synthesis

K — —
t°C M. PVP) m(PVP)/g CI/umol Br/umol
1 140 K30 0.1 3 0
2 150 K36 0.2 6 3
3 160 K60 0.3 9 6
4 170 K90 0.4 12 9

*K36: (K30:K60=1:1)
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Fig.1 Schematic diagram of neuromorphic

network structure of AgNWs
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Tab.2 Table of orthogonal experimental results for AgNWs
prepared by polyol method

M. mPVP) CI/ Br/ L/ D/

Le 4°C (PVP) /g pmol pmol pum nm Lb
1* 140 K30 0.1 3 0 30 120 250
2 140 K36 0.2 6 3 24 140 171
3* 140 K60 0.3 9 6 58 120 483
4% 140 K90 0.4 12 9 30 42 714
5% 150 K30 0.2 9 9 27 36 750
6" 150 K36 0.1 12 6 21 24 875
7% 150 K60 0.4 3 3 42 74 568
8" 150 K90 0.3 6 0 57 108 528
9% 160 K30 0.3 12 3 12 40 300
10" 160 K36 0.4 9 0 22 71 310
117 160 K60 0.1 6 9 27 30 900
12 160 K90 0.2 3 6 42 68 618
13* 170 K30 0.4 6 6 6 27 222
14* 170 K36 0.3 3 9 38 34 1118
15# 170 K60 0.2 12 0 24 112 214
16" 170 K90 0.1 9 3 37 128 289
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Tab.3 Table of the analysis for AgNWs mean diameter (D) /nm

W& KP1 KF2 KF3I KP4 WE

t 105.50 60.50 52.50 75.50 53.25

M: 55.75 67.25 84.00 86.50 30.75

m(PVP)  75.50 89.00 75.50 53.50 35.50

CI- 74.00 76.25 88.75 54.50 34.25

Br™ 102.75 95.5 59.75 35.50 67.25
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Tab.4 Table of the analysis for AgNWs mean length (L) /um

Wz KF1 KF2 KF3 KP4 WE

t 3550 3675 2575 2625  11.00
M, 1875 2625 3775 4150 2275
m(PVP) 2875 2925 4125 2500 1625
cr 3800 2850  36.00 21.75 1625
Br- 3325 2875 3175 3050 450
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Tab.5 Table of the analysis for AgNWs mean aspect-ratio (L/D)

HE  KF1 KF2 KF3 KP4 E
t 404.50  680.25 532.00 460.75  275.75
M 380.50 618.5 541.25 537.25  238.00
m(PVP) 57850 438.25 607.25 453.50 169.00
ClI” 638.50 45525 458.00 525.75 183.25
Br~ 325.50  332.00 549.50 870.50 545.00
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Fig.2 Effect of PVP molecular weight on the size of AgNWs
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Fig.3 SEM images of AgNWs prepared with PVP of different average relative molecular weight
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Fig.4 Memristor response curve of NNWNs with AgN'Ws prepared by PVP of different average relative molecular weight
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Fig.5 Device response curves of AgNWs networks tested
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