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Emulsion Disperse Synthesis of High Scattered Nanotin-Based Mesoporous
Carbon Composite and Its Electrochemical Performance
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LI Guo-Xian HU Yuan-Yuan HE Jian-Ping*
(College of Material Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The tin-based particles with the average particle size of ~5 nm were embedded in the mesoporous
carbon structure in emulsion disperse synthesis using soluble resorcinolfurfural oligomer as carbon precursor,
F127 as template and SnCl,-2H,0 as tin source. The effect on the electrochemical properties and performance of
tin-based mesoporous carbon nanocomposites from different heat treatment in term of synthesis process has been
evaluated and analyzed. The structures and electrochemical properties of the tin-based carbon nanocomposites
were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission electron
microscopy (TEM), nitrogen adsorption/desorption, cyclic voltammetry (CV) and galvanostatic charge-discharge.
The Sn0,-SnO-Sn mixture phases were detected in XRD results. The tin-based mesoporous carbon nanocomposite
prepared at 700 °C shows the improved electrochemical performance, and the practical discharge capacity still
achieves 203.4 mAh-g™ after 50 cycles.
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Fig.1 XRD patterns of Tin-based mesoporous carbon

nanocomposites
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Table 1 Analysis data of electrochemical impedance
spectroscopy (EIS) for the tin-based

mesoporous carbon nanocomposites

Sample R/Q  CPE/pF  R.JQ o/
MC-Sn-500 21.1 1982 735 0.257
MC-Sn-600 245 182.0 683 0.336
MC-Sn-700 252 179.3 615 0.342
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AN, X7 X AR O A 2 T SRR TR AR
ANFRRE R, ARAT X B Warburg BHBTARIE T Lit7E T
VR R T T EORE T A AR v AT SR R SRR R
WA 450 % HE 3 AN AR AT LUK B, MC-Sn-700 5
MC-Sn-600 ) Warburg & 0 WAt , & 7
Warburg FH30 il 26 Ak Rt f 0 450, 2 I Bl 34 HL
A R AP HERT M | i MC-Sn-500 1 Warburg & %8
AHXF /N Warburg REL e il 28 Ak 2 28 45088 K,
I B R R ATTIAS MC-Sn-
500 T E AL R B LS R A R R T EL PR
WAL, A Liv5 8 SRk RN ) B b i T AOR
F) B AR FE . DN MC-Sn-500 ) TEM(IE] 3(e))H Al
LRI, B B b B B 2R b A & AR & 4
Sy W AR R BN B 1 A FLFLIE T BB RO 5 B
% | [ LiSn A 4 A fif 7 ad A8 vh i) (4 B R ik AN A
Z T W SRR 2 T L 52 B8 URL A
ZTE] AR 0 ) oA o AR R AT R T Lt
CIELE5 3

3 & i

AR SC LA TR) A 1y FTOBRE TR 3R 5 1T Ja 1Y) AT I P R
JE A s A 2 TS PR R F127 38 o FL 4 ik
W B IR Sn> ¥ 51 41, 5 e YR AT B v 1 9
TR ST | 2 ARAR B S | AR B 1R 4 A
BTN ALK I G AR IR S S MR 8
FEFRELL Sn0,-Sn0-Sn = AMIFAE, TEA FLER 5 28
WA AT A KA /NT 5 nm ZAKE G4
LB A LA SR AR U 2R i T 3 ARG B ik
FEI G AR, (A o, BT AR SR
FIR AL T B M L SR A e 1A, [ B A AL
e vey b 2R T RRUR S 5 0 A FL AL OB 25 0 A A T L A
I 95 135 AR, 12 20 B 0K G B8 SE A ) S 4 At
T Z I H AR 2E RN TS M T A R R B T
B E AL 2EMERE L 700 CCHRAL B 1) B /4 FL Ak 40
KE AL, Zid 50 GG |, 55 Br L2 i ] 4E4F
16 200 mAh-g™ DA b, SRk AR A £ 5 - Ha it £
TR
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