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[1] Qi Fan, Wen Liu, Zhe Weng, Yueming Sun, and Hailiang Wang, Journal of American Chemistry Society 2015,40:
129461295 (SCI, EL 1F=12.2)

A Ternary Hybrid Material for High Performance Lithium-Sulfur Battery

18
e 10 S 02C C :
26t [
a g 1600 [
g e E 1400 1,
1200
¥ 22 £ amf
S 20} 'E o0 |
- 3_ ol
is} e
16} ¢ IC 05C 420 0IC 200 |
0200 400 600 800 1000 1200 1400 %o R S R TR
Capacity(mAh g " Cycles
1808 | it : '

_— 1600} Coloumbic Ecielcy Joos
S0 yumf, 0.2C 50%
S ol® ¢ |
E el ’H.SC c
|
g 600 | J
2 Wb it
U 0fk o Charge ]

N ™ P 300 ™ P
Cycles
TROI bt soseasiosticso sy paossetiotppnensslpoesty g syttt sy LHH ™,
1600 | Coloumbic effciency 4 9%0%
w1400 | | 4 80%
1z00 b d J70%
1000 [ 1C 2C 160%
800 == d1s0%
e o T e s ey o A et e e e
5 oo} e
§. awof ]
Cha
Q wef l}nchnrrz ]
of J
550 570 500 610 630 650 670 690 710




Summary: a novel design of ternary hybrid material structure opens a path for employing multi-component hybrid
materials with rationally designed structures and functions to improve Li-S batteries. As we use double metal oxide as

the active materials, It can also works as the electrochemical catalyst in Li-O; battery system.

[2] Qi Fan, Lixu Lei, Gui Yin and Yueming Sun, Chemical Communications 2014,50: 2370-2373.  (SCL, EI, IF=6.4)

Self-weaving CNT-LiNbO3 nanoplate—polypyrrole hybrid as a flexible anode for Li-ion batteries
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Summary: Binary hybrid cathode for flexible battery. It can opens a path for design the robust flexible energy storage

device, including: Li-ion, Na-ion, Li-S and Li-O; battery systems.

[3] Qi Fan, Lixu Lei, Gui Yin, Yanfeng Chen and Yueming Sun, Electrochemistry Communications 2014,38: 120-123. (SCI,

EL IF=5.2, Corresponding author)

Direct growth of FePOus/graphene hybrids for Li-ion and Na-ion storage
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Summary: Using Green Chemistry method, the CNTs and graphene need not pre-oxidized during synthesis. keep the

intact structure of the graphene and CNTs.

[4] Qi Fan, Lixu Lei, Xingyu Xu, Gui Yin, Yanfeng Chen and Yueming Sun, Journal of Power Sources 2014,257: 65-69.
(SCIL, EL IF=6.2, Corresponding author)

[5] Qi Fan, Lixu Lei, Yanfeng Chen and Yueming Sun, Journal of Power Sources 2013,244: 702-706. (SCI, EL, 1F=6.2,

Corresponding author)

Biotemplated synthesis of LiFePO4/C matrixes for the conductive agent-free cathode of lithium ion batteries
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Summary: Biocarbon materials often have some special structures and chemical compositions, so If use them as the

backbone of the electrode materials, some interesting results will be acquired.

[6] Qi Fan, Yuefeng Tang and Yanfeng Chen, Journal of Power Sources 2012,205:463-466. (SCI, EL 1F=6.2,)

A novel method to fabricate nonstoichiometric LiFePO4/C core—shell composites




The precursors are per-heated
Vacuum at 350°C 2 Carbon source

B -
r -

|
"

o i |

1 Decomposed gas with carbon nanoparticles

l Vapor-deposition to form carbon-shell
,Carbon Shell

*
s
,
+

; " .'_,-‘L'ﬂ?ePO“, Core

Summary: CVD method to coating thin uniform carbon layer on the nanoparticles.

Liquid N, quenching

[7] Qi Fan, Lixu Lei and Yueming Sun, Nanoscale 2014,6: 7188-7192  (SCI, EI, IF=7.4, Corresponding author)

Facile synthesize of 3D-porous LiNbOs nanocomposite as a novel electrode material for lithium ion batteries

Vhp=induced Auto-combustion

Summary: Micro wave induced auto-combustion method to synthesis 3D porous hybrids, it is no doubt these structure

can be used for Li-ion, Na-ion, and Li-O; battery systems.

[8] Xiangke Guo, Qi Fan ( co-first author), Liang Yu, Jiyuan Liang, Wenxu Ji, Luming Peng,a Xuefeng Guo, Weiping Ding and
Yanfeng Chen, Journal of Materials Chemistry A, 2013,1, 11534-11538(SCI, ELIF=17.5)

Sandwich-like LiFePOa/graphene hybrid nanosheets: In situ catalytic graphitization and their high-rate performance for lithium

ion batteries
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Summary: a novel approach to fabricate sandwich-like LiFePO4 graphene hybrid nanosheets as battery materials by

means of in situ graphitizing organic interlayers (ISGOI). This mehod can also be used for other sandwich-like structure

which can be used for Li-ion, Na-ion, Li-O; battery, fuel cell and solar cell systems..
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Possible proposal:

Ar gas

Doping
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1. 2-step hydrothermal method to grow hybrid nanosheets and nanoparticles on various carbon materials

with different structure and different composition which can be used for Li-ion, Na-ion, Li-O; battery, fuel
cell and solar cell systems. We can control the shape, composition and exposed crystal facet of hybrid

nanosheets and nanoparticles which should be very important to the performance of the battery.

2. To improve the conductivity of the hybrid nanosheets and nanoparticles, adjust the binding energy
between the substrate and adsorption materials, CVD method was adopted to doping the material which

can modify the properties of the materials.

3. With Advanced simulation and (in situ) characterization technology assisted, we can study the




relationship between the electrochemical performance and the shape, composition and exposed crystal

facet of hybrid materials.




