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Preparation and Electrochemical Properties of Sandwich-like SYRGO@PANI
Nanocomposite as Anode for Lithium Ion Battery
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Abstract: A sandwich-like SI/RGO@PANI nanocomposite as anode for lithium ion batteries was successfully in
situ prepared under condition of ultrasonication by using graphene and silicon nano particles as precursors, ani-
line as monomers, phytic acid as a dopant and ammonium persulfate as an oxidizer (initiator). The sandwich
structure composed of graphene sheets, conductive polyaniline, and nano silicon particles create an efficient con-
ductive network which can endure the great volume change of silicon and retain structural stability during Li-ion
insertion/extraction. The electrodes consisting of this sandwich-like Si/RGO@PANI nanocomposite reveal excel-

lent cyclability and rate capability, and can be considered as an ideal anode material for lithium ion battery.
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Fig.1 Fabrication process for the sandwich-like Si/RGO@PANI nanocomposite

2.1 WEERAE

Bl 2 2 Si RGO Si@PANI & & # & #1 Si/
RGO@PANI = Wik 45 4 &2 & M kL B9 XRD Kl i
Raman i Kl & 2a ', 7€ 28.4° 47.3°H1 56.1°H LB
WMARELNY Si fh iR XRD AT §F w8 i I AE — WG
GH K 5 K6 1) R 3 R AT AR AN K Si ORI i A R
PE . RGO 7E 14°~35° H 30— K 1) 5 AL iR g | X
N A1 25 (4 (002) AT 50, 181 2b 7,491 em™ 4B XTI Si
1 Raman U4 | 06 (1% 5 55 it 5 2R 2R g 1 0 7 A7 28 0
151 AR . 1329 AT 1 581 em™ Bt H 301

Raman W5 435 %t B A 88 B )2 B0 D AT G 500 JAIE
HA[ 1, Si/RGO@PANT = FH A 4 K 45 44 (i #y  fd D
WA G U I~ e B8 a4k, T o> UL 55 06 A
D VRN G WY 58 B E (11, B R ROk RGO 19 0.89
54 SiIRGO@PANI = HIVR 45 & &Y 1.04, D
AR G W 1 9 A R i B2 2 B R WD | SR e £ 7 1 4
KT UL KT A 804 1Y) Bk RS B U 0T 52
H T 75 R 55 T A SR R e R
K E Be A R OR e % S GO [ Y Si/
RGO@PANI = HIH YN K L5 44

20 40 60 80
20/ )

100 0

b 4

W/f'»m
W\w“ Wit \\"”"

M

RGO
QA—A_____,\ Si

500 1000 1500 2000 2500 3000
Raman shift / cm™!

Si/RGO@PANI

2 Si,RGO Si@PANI & 5 F #HA SYRGO@PANI = BIAZ5H 2 5 B BHK XRD ¥l (2)Fl Raman J6i%(b)
Fig.2 X-ray diffraction patterns(a) and Raman spectra(b) of Si, RGO, Si@PANI nanocomposite and Si/RGO@PANI

sandwich-like nanocomposite
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FE-SEM images of Si(a), RGO(b) and Si/RGO@PANI sandwich-like nanocomposite (c¢); TEM images of Si(d),

RGO(e) and Si/RGO@PANI sandwich-like nanocomposite(f)
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Fig4 Charge-discharge profiles of SYRGO@PANI sandwich-like nanocomposite(a) and dQ/dV profiles of S/RGO@PANI

nanocomposite at current density of 160 mA - g™'(b)
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Fig.5

(a) Cyclability and coulombic efficiency of S/RGO@PANI sandwich-like nanocomposite and Si@PANI nanocomposite

at current density of 160 mA-g™;(b) Rate capacity of S/RGO@PANI(a) lithiation of Si/RGO@PANI sandwich-like
nanocomposite; (b) high resolution TEM image of lithiated silicon nanoparticle; (c¢) delithiation of S/RGO@PANI

sandwich-like nanocomposite
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