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Abstract; The physical/chemical properties and synthesis methods of nanoparticles were briefly
introduced, and then the type and principle of the self-assembly of nanoparticles were discussed in
detail. The research progress in the application of the nanoparticle self-assembly in lithiumrion
batteries was summarized, and the existing problems such as the low production efficiency and high
pollution in this field were also pointed out. The future works will be focused on developing approp-
riate building blocks, disclosing the self-organization mechanisms and simplifying the fabrication
processes, and the simultaneous yet effective adjustion of the self~assembly processes in the materials
synthesis stage for advanced battery components with hierarchical structures or functions is one of the
most important approaches.
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Table 1 Battery performance of a few materials prepared by self~assembly of nanoparticles
Preparation method Material type Battery performance Reference
Non-template assembly Si nanoparticle/graphene composite 1205 mAh + g~ ! at 100 mA + g ! after 150cycles [58]
Porous Si microparticle 430 mAh « g ! at 1562 mA + g~ ! after 100cycles [59]
Layered nitrogen-doped graphene/Sn0O,
) 910 mAh « g~ at 50 mA + g~ ! after 50cycles [60]
composite
Template-assisted assembly  Porous SnO; microsphere 370 mAh e« g ' at1 A« g ! after 50cycles [61]
Hollow SnO; nanoparticle 546 mAh + g~ ! at 156 mA + g~ ! after 30cycles [62]
Layered CNT/graphene composite 850 mAh + g ! at 100 mA + g~ ! after 60cycles [63]
Field-induced assembly Graphene/Co; O, composite 1523 mAh + g~ ! at 700 mA + g ! after 60cycles [64]
Porous Co nanoparticle electrode 890 mAh « g ! at 45 mA « g ! after 50cycles [65]
Layered MnQ, /graphene composite 495 mAh « g ! at 100-1600 mA « g~ ! after 40cycles [66]
9 nm SnO, , mAh-+g™") . ,  N-G/Sn0O,
SnO, ool 50 mA « g ! 50
, Si 910 mAh » g ',
. 0. 02%., »Sn0O, 30
o 0.1C 778 117 mAh « g ',
mAh-g ', Sn0O, (781 mAh - 2.90%, Liu Cu . Si
g . 2C 6C 100 . (PU)
430,300 mAh « g ', Golberg , [(PU/
GO  Sn** , SH(PU/Cw),, 1y C ,
, , 12S+cm ',
(N-G)/SnO, Lool 4 nm  SnO, s s
. 11 MPa 111%.,
, [(PU/SD(PU/Cw),, |y 1.0 C
. N-G/ 300 687 mAh + g ',
Sn0, 100 mA « g ! 96. 6% ~100. 0%
918 mAh « g 1, 99.0%~99.4%, Si
Sn0), (881 mAh+ g 1) (548 )
4 [(PU/SD (PU/Cw,, In 7o)
Fig. 4 Schematic illustration of the preparation of [(PU/Si) (PU/Cu),, ]x composite films by layer-by-layer self-assembly 7]
3.2 N
Los-7I - Titirici
(PS) ) Sl()z 7CU()2 ’ Sn()z SHOQ
[o1-62], Cu, Fe ten) | 15 nm, 0m? g !,



48 4 21
Sn0O, , o5
, 1A.g! 2A.g! , 45 mA « g !
50 370, 200 50 890 mAh+ g !,
mAh e+ g ', Yang NaCl Co
SnO, , 10 100 mAh « g ',
SnO, Lozl Xiao
; SnO, 0.02~  MnO,/G R
2.0V, 156 mA « g! MnO, (NT) )
1002 mAh » g ', 30 ; 100 ~ 1600
546 mAh + g™', Zhou mA + g’ 40 495
CNT GO , mAh -+ g ', MnO, 80
CNT/GO [esl mA » g ! 10 140
CNT/GO 0.01~3.00 V., mAh e« g ', Liu 2000
100 mA » g ! 1093 mAh - g ', mV, 75 mA c em™?, 8 min
867 mAh « g ', ¢ 5,
, CNT/GO 60 (D
850 mAh -+ g ', 99% , , 40 nm
469 mAh + g ', ) ( 3 nm)
98% 3(2) ,
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Fig.5 Schematic illustration (a) and micro-morphology (b) of three-dimensionally porous
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