Carbon and Polymeric Materials For Secondary Batteries
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Part I: Intro
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Composite Electrode: Objectives

¢ Polymer Composite Film Electrodes
- To improve charge-discharge reaction kinetics
- To improve a cycle life and discharge performances at a higher rate

- To obtain gel polymer electrolytes with a high conductivity and a superior

mechanical strength
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Organosulfur-polymer Electrodes
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Carbon or Copper Current Collectors
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Figure. (a) Charge-discharge curves at 15th cycles, (b) (¢) changes in the charge-
discharge capacity of a lithium cell with a Cu and Carbon current collector. The
cell was charged at a rate of 0.2 C for 4 hrs and discharged at a rate of 0.2 C.
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Characterization of layer by XPS
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Figure. (a) XPS spectra of the Cu(2p), S(2p), C(1s), and N(1s) region of Cu ion and
(b) a layer of Cu-DMcT complex at the interface between DMcT-PAn composite
film and Cu electrode immersed in 10 mM DMCcT/PC solution for 24 hrs. (Etching
time (Ar’, 2kV): 0 min (A), 2 min (B), 6 min (C)).



Electrocatalytic Effect
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Figure. (A) Cyclic voltammograms and (B) schematic depiction of the
reaction mechanism and cyclic voltammograms of Cu(I)-DMcT, coated
GC electrode and bare GC electrode in 0.1M LiBF4/PC solution in the
presence and absence of 10 mM DMcT.
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PMMA Electrolytes
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Methyl Methacrylate (MMA) Poly(ethyleneglycol) dimethacrylate (PEGDMA), n=1,3,9,14

MMA/PEGDMA=(100-x)/x mol%

x=1,2,4,8
CHs CH,
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HyC— CI:_N =N_CI: —CH, PMMA main chain
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Azobisisobutyronitrile (AIBN)

Polymer conc.: 10 wt%

Gel structure is controlled by changing EO length (n) or conc. (x) of crosslinking agents
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Lithium Ion Batteries
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Requirements of Binder
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PVDF : Poly Vinylidene Fluoride

SBR : Styrene Butadiene Rubber, CMC: Carboxyl Methyl Cellulose
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Li-S Batteries: Brief History
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Li-S Batteries
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LSB: Discharge Mechanism
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Stability of Composite Film
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Requirements of Inorganic Layer
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Multilayer Concept
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Degradation of Carbon Electrode

=&+ Mo M/ E 5 mode
13/ XA Yol REIEZ

> Gas &, SEII/ 2=
> B& 25 Ao/

Ch, .
LIM'"M%0;, + C. =— LituM'1u,M%40; + Cali /
Ch. 3
e
Charger =

separator
E athode 2 O OO f
ubstrate O _©O (@) ra
P \ 0’0o I
o _© E
O O O .
OOOOOO
O O ‘
o O O ,
o o o© I ‘
Electrolyte
Oo O Metal(M'/M?) OLi ion @ Carbon

cI&0|2 A EAH LHE0AM PC UL 2olEHS
- 1997 Japan battery symposium 1E29

r

ECOsEdwrd+H

& Korea Institute of Convergence Textile




Factors on Battery Performance
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Carbon(LSB): Objectives

+» Carbon Electrode as a Reaction Site
- Sulfur-based carbon composite electrodes

- Structural modifications of the electrode for a better performance

- Optimization of organic solution electrolytes
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LSB: Components
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Lithium

Li,S, protective film

. Lithium foil

Carbon + polysulfides

Li,S film

Electrolyte + polysulfides
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