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Fig. 1 Schematic of the experimental setup

S5 VRS VP T B ook R R - SR I B A (RZ1030
X VIV T AR o T T 2 o T R AL KT R
A 2k IR A (DFY-5L/10, 74, K
WEHRAE 25 O 5 A AL (10 mm Y6 F) i 52
I W0 WA WSO T 2 A VDA L 8 DL v R A A R
ARG B0 5 7 4 o o PO 2 B #5 JIE  IAE [n) T00 S 5 4
B R RN i S VS WS AR S AR RN S D TR U
S i BE I A A R AT B A BE LT — A
PGSR W AR sh AeE T B P a2 i Ag™ B 7P
B A Ag-NPs BB 5] BUAZ A A K. 5256 b il FH 1)
SR R AR R AT (I 25 5% B, DH-2000) , 52 i 1 0 45
LG REAY S R %, USB6500-Pro). 3% fz i 1 Fi
& TR B, LR R ] 25

S rf O A K R . A R AR (AgNO;, 4l B
99. 8%, [F 25 £ [ £E 77 ) . B 2 M ik 4% e B (AT AR
PVP, (C; HyNO),,, -3 53+ i i 58000, [¥ 24 £ [4]
A7), oK 2 B (Ethanol , C, Hs O, 46 B 99. 5%, [
G FEA A ) S5 bl A R R AR (AgNOy) I

WRER 0.7 mM, B 29 0k 1 ot 1 (PVP) %5 Wi ik B
14 mM, RS CEARETR 100 ml.
1.2 Ag-NPs iy 5E it U5

I JR 388 5 B 7 R 4R 0O (LSPR) Sk g 47 52 I
FA) M G T3 R 1 S RO A 4 T 4 oK ORE B, Y
URL T AR AR SE 5 A 56 016 I K A DG e B 7 4 )
YR KSR JE BB 2 & A Je S 2 T A T L R A 1
ST FE DG b 3 B Ry W AT 0 W AT U R 0 A7, 5
YK IORL A RST R AR A G, W AT U 1 08 {1 5 490 K
TUREL 0 Ve B A G, BRIP4 9 DK UKL 1Y) LSPR W {37 K
WEAE 400 nm A2 A7 7 S5 v S ORI AV 14 ) Sk
I 45 B T AR BV (LSPR) By W S G 3  BE % 20 LAY
0 45 B A F Ak 2 2R 45 v iy oK SORE A A K 7R

2 HR5UE

2.1 N[E)AY FR B i) % BRI K /1N B9 S i
P 2 S A [a] i Fe, B ) ) 82 MAT s 18 T R A T il R



124 Mok o xR 5 M OH 2020

L ) LSPR W s s {8 8. N 2 Cad AT DL L ZE B KR FL AN 6 mA B E 12 mA W, 78 i B[R]
HLVL 8 mA AR S5 F R B4 i 2 )i i |, LSPR 1% AH R B 45 F . B 0 B, LSPR W i O 1% 1 e {A
WO T 0 1L I ESF 1) ) 398 Jonn i 4 5. ACED 2 Ch) AT L R

(a) 0.45 (b) 0.5
[ /=8 mA Plasma treatment time
0.40 —&— (0 min
- —8— 2 min 0.4
0.35 —&— 4 min =
T 030[ —¥—Gmin 203
= —9— 8 min -
i;; 0.25 —<4— 10 min é
< 015 £ 02
= 0.10 2 0.1
0.05
0.00 L X A T . B 0.0 L L - -
’ 300 400 500 600 700 0 200 400 600 800

W avelength /nm Plasma Treatment Time /s

B 2 K [E]jCH s A] Y LSPR Mt 1% 1] Ca) AN [) AR H 3 9 LSPR Mg i i {1 141 (b)
Fig. 2 LSPR absorption spectra at different discharge times (a) and LSPR absorption peak diagram of

different discharge current(b)
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Fig. 5 The change of LSPR peak intensity of silver

nanoparticles with different ethanol concentration
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Fig. 6 The value of Ag-NPs LSPR peak intensity decreased

with different ethanol concentrations, 10 minutes after

the LSPR signal reached its maximum
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Effect of hydrated electrons on the synthesis of silver nanoparticles
by plasma electrochemical method

ZHUANSUN Menglin, SONG Shuxiang, WANG Yanting, ZHAI Limin, SU Jiande, LIU Linsheng
College of Electronic Engineering , Guangxi Normal University , Guilin 541004 ,China

Abstract : Compared with the traditional chemical methods, the synthesis of Ag nanoparticles (Ag-NPs) by
the plasma electrochemical method is more rapid and environmentally friendly, and which has a good
application prospect. In this research, the localized surface plasmon resonance(L.SPR) absorption spectrum
was used to monitor the growth of Ag-NPs in real-time. The reduction of Ag™ by hydrated electrons was
verified by changing the discharge time, discharge current, and using different concentrations of ethanol as
free radical OH scavengers. The experimental results showed that increasing the discharge time,
increasing the discharge current and adding a low concentration of ethanol can promote the synthesis of Ag-
NPs. When high concentration ethanol was added, in the early stage of the reaction the reduction of Ag’
would be promoted, but after a period of time, the reduction of Ag" would be hindered.

Key words: plasma; electrochemistry; hydrated electron; silver nanoparticles; localized surface plasmon

resonance



