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Abstract:Anano-Ni3Sn2intermetalliccompoundwaspreparedbysolvothermalmethodforananodematerialoflithium-ionbatteries.

ThesampleswerecharacterizedbyX-raydiffraction(XRD) andfieldemissionscanningelectronmicroscopy(FESEM).Theelectro-

chemicalperformancesofthematerialswereevaluatedbygalvanostaticchargeanddischargecyclinginalithium-ionmodelcellLi/

LiPF6 (EC+DMC) / Ni3Sn2.Itwasfoundthatthefirstdelithiationcapacityofnano-Ni3Sn2 was136 mAh· g-1.Theannealed

Ni3Sn2 electrodesexhibitedabettercapacityretentioncomparedtotheunannealedNi3Sn2 electrodes.
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　　Anewgenerationoflithium-ionbatteries, which
wascomposedoftin-basedoxidesanode, wasdevel-
opedbyFujiPhotoFilmCompanyinearly1997

[ 1]
.

TheSn-basedoxidesorSn-basedalloysareattractive
duetotheirextremelylargetheoreticalcapacitiesand

energydensitiesthanthatofcarbon-basedmaterials.
Ni-Snintermetalliccompoundswerewidelystudied

duetotheirhightheoreticalcapacitiesandexcellentcy-
clingproperties.ManypreparationmethodsofNi-Sn
intermetalliccompoundshavebeendeveloped, suchas
ball-milling

[ 2]
, and electroplating

[ 3]
. Solvothermal

methodwasconsideredasapromisingwayforthesyn-
thesisofnanosizedmaterialsduetoitslowsynthesis
temperatureandsimplesynthesisroute

[ 4]
.Inthispa-

per, nano-Ni3Sn2 wassynthesized bysolvothermal
methodandtheelectrochemicalperformancesofthe

powderswereinvestigated.

1　Experimental

Nano-Ni3Sn2 wassynthesized by solvothermal

methodat150 ℃, 170 ℃, 190 ℃ and240 ℃ for24
h.Thesamplepreparedat240℃ wasannealedat900
℃ for1hwithargonprotection.

Thestructureofthesampleswasidentifiedby
powderXRDandthemorphologyofthesampleswas
observedinaPhilips-FEISirion200 fieldemission
scanningelectronmicroscopy(FESEM).

ElectrochemicalreactionsofNi3Sn2 withlithium
wereinvestigatedusingatwo-electrodecell:Li/LiPF6

(EC+DMC) /Ni3Sn2.Cellsweregalvanostaticallycy-

cledataconstantcurrentdensityof20 mA· g
-1

between0.05and2 Vvs.lithium.

2　Resultsanddiscussion

TheXRDpatternstronglyprovedthattheNi3Sn2
compoundcouldbesynthesizedbysolvothermalmethod
at240℃ asshowninFig.1.FromtheDehye-Sherrer
Equationofpeakwidthvs.grainsize, theaverage

Fig.1　XRDpatternsforNi3Sn2samplespreparedbysolvothermal

methodatdifferenttemperatures, andtheidealizedcalculated
patternofNi3Sn2, NiCl2· 6H2OandSnCl2· 2H2O.
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grainsizewasestimatedtobearound25.3 nm.As
showninFig.2, thesynthesistemperaturesplayanim-
portantroleininfluencingthemorphologyofthesam-
ples, granulesgrewandcrystallizedwhensynthesis
temperatureincreased.

Fig.2　FESEMimagesforNi3Sn2samplespreparedby

solvothermalmethodatdifferenttemperatures, (a)

150℃, (b) 170 ℃ and(c) 240 ℃.

Thefirstcharge ( lithiation) capacityofnano-
Ni3Sn2 electrodesreachedupto380 mAh· g

-1
while

thedischarge(de-lithiation) capacityfelldownto136

mAh·g
-1
asshowninFig.3.

　　AsshowninFig.4, theannealedNi3Sn2 elec-
trodesexhibitedalowcapacitydegradationthanoriginal
sample.However, itsinitialdischarge(de-lithiation)
capacitywaslowerthanoriginalNi3Sn2.

Fig.5showstheEISplotsoforiginalNi3Sn2 and
itsannealedelectrodes.FromFig.5, itwasknownthat
theresistancesofLi-ionsmigrateandchargetransfer
increasedquicklywhentheoriginalNi3Sn2 electrode
cycling, whileannealedNi3Sn2 electrodedemonstrated
astablereactionresistance.Itisreasonabletosuppose
thatthesolidelectrolyteinterphase(SEI) filmwould
bequicklyformedonsurfacesoforiginalNi3Sn2 parti-
cleswithsmallsize, whereastheformationandgrowth
ofSEIfilmhavebeenconsideredasakeyfactoronthe
resistanceincreaseandthecapacitydegradation

[ 5]
.

Therefore, thestablecyclingpropertyofannealed
Ni3Sn2 canbeattributedtothestableSEIfilmformed
onsurfacesofannealedNi3Sn2 particles.

Fig.5　EISplotsofNi3Sn2electrodeafterdifferent

cyclesatdelithiatedstate(a) unannealed, (b)
annealedat900 ℃ for1 hinargonenvironment.

3　Conclusions

Nano-Ni3Sn2 wassuccessfullysynthesizedbysol-

vothermalmethodinethanolsolutionat240 ℃ forthe
firsttime.Thefirstdelithiationcapacityofnano-Ni3Sn2
was136 mAh· g

-1
, whichwaslowerthanitstheoreti-

calcapacity.TheannealedNi3Sn2 electrodesexhibited
astablecycliccapacitycomparedtotheunannealed
Ni3Sn2 electrodes.
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Bronsted酸性离子液体催化的 Aldol反应

刘宝友, 杨会龙, 董建芳, 韩　菊, 魏福祥
(河北科技大学环境科学与工程学院, 河北 石家庄 050018)

摘　要:通过酮和醛的 Aldol反应在 Bronsted酸离子液体 BMImHSO4中制备了一系列 α, β -不饱和酮。所建立方法的主要

优势有:高转化率和选择性 、 温和的反应条件 、 产物容易分离 、 离子液体可循环使用。

关键词:Bronsted酸离子液体;催化剂;Aldol反应;α, β -不饱和酮
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锂离子电池负极材料纳米 Ni3 Sn2 的溶剂热合成与电化学性能
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摘　要:采用溶剂热法合成锂离子电池负极材料纳米 Ni3Sn2合金粉末并研究了该合金粉末作为新型锂离子二次电池负极
材料的电化学性能。合成的合金粉末经过了 XRD和 FESEM的表征, 采用 Li/LiPF6 (EC+DMC) / Ni3Sn2模拟电池测定合

成的合金粉末的电化学性能。研究表明 , 该合金粉末的首次可逆容量为 136 mAh· g-1, 退火后的合金粉末表现出更好的循

环稳定性。
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