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Motivations

v" Previous work: MSnS, ( M = Cu, Fe) as anode for Li-ion and Li-S 1]

Strateqgy

No tranSSl:I)“(S)n metal With transition metal
223 CusShsS,

2 step 2 step
Li,S + Li;Sb Na,S + Na,;Sb

g Greater than 500 mAh/g for Li-ion due to M

v' Sb vs. Sn—> Sb better performance in Na-ion batteries [

Conversion ?

g MSbS, (M = Cu) exploration for Na-ion batteries

[1] C. Villevieille et al. J. Electroch. Soc. 162 2015 A284-A287) [2] A. Darwiche et al J. Am. Chem. Soc.134 (2012) 20805

Syntheses and characterization
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v Syntheses - Mechanosynthesis (particle size 1-10 um)
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» No Impurity

Ex situ XANES CuSbS,

Conversion reaction? Role of transition metal Li vs. Na?

[3] C. park et al. J. Mater Chem. 20 (2010) 1097 [4] H. Hou et al. ACS Applied Mater. Interfaces 7 (2012) 19362 [5] Z. Zhang et al. Int. J. Electrochem. Sci. 8 (2013) 10059

Electrochemical performance

v CuSbs,

> 11 - 7t cycles - CuSbS, better than Sb,S,

: >|Interest Cu

> After 7t cycles - Fading more important vs. Li for CuSbsS,

v CuSbsS,
4 T 100 — 1100

1200 - R Al T N | 1200 - __,_/atr.*ﬁh{? K, Rt R oS, ve. Li o
—_— Sese Sb,S, vs. Li — — 1 \ ﬁﬁ-ﬁ%‘iﬁﬂ-ﬁﬁ . ﬁ.ﬁﬁ?ﬁ 3
=% Jete, pagts _ o~ o , e /e -80 2=
E 1000+ p= ﬁﬁﬁﬁﬁ /‘ﬁ"ﬁ Sb;S; vs. Na %0 : é 1000- ﬁ\ /ﬁ ﬁﬁﬁﬁ CuShS, vs. Na o
_ E 800{3 ’{I\ﬁ % E 800 .II..ﬁ..M. E
d @ % - .Illll... 60 E % | "mmEm ) | - 60 E
=) 5 = .‘l.. S Ngg,. SbS,vs.Li| D = m \ o
> Sb - £ 6004% g, e, O < 600 \ .‘l-. Q
= = O u "mg_, 40 & & = Wy CuSbS.vs.Li |40 <
= = o . g O Npy "ny ’ =
& ‘ 8 = 400- I & = 400- EEEay, T TUEag, L o
S O O . I LS, O _ O LT Y =
= = “ g ] 1I\g NaCI/O4 |£1 PC L 20 g 3 ] 1I;/I NaC}O4 ;n PC ‘.\ 20 3

—_ e ~3.5 mg/cm = - ~3.5 mg/cm B
“ O 2004 ci3rate \.szsa vs. Na O D200 i3 rate CusbS.vs.Na  "mg ©

| ] ... ] 2 .....I._

M 0 ——————————+0 o———r——r————————————0
L — T T T 1 | — C}’CIE CYCIE

Investigations on further cycles
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g «CuShS,» reformed

Conversion: CuSbS, + xNa = Cu + Na,Sb + Na,S €2 «CuSbS,»

> Interest of Cu = better o = efficient until 7t" - 10t cycles

> Evidence of conversion mechanism vs. Na

> Different fading mechanism for Na compared to Li in CuSbS,
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