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SynthesisofSphericalCathodeMaterial
LiNi0.7Co0.2Al0.1O2 byMelting-SaltsCoatingProcess
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Abstract:AsphericalcathodematerialLiNi0.7Co0.2Al0.1O2 wassynthesizedbymelting-saltscoatingprocessinairusingspherical

Ni(OH) 2 ascorematerial, Al(NO3 ) 3· 9H2O、 Co(NO3 ) 2· 6H2OandLiNO3 ascoatingmaterials.Thecrystalstructure, morpholo-

gyandelectrochemicalperformanceofthesynthesizedpowderwerecharacterizedbyXRD, SEMandcharge-dischargeexperiments.

TheexperimentalresultsshowthatthesynthesizedpowderLiNi0.7Co0.2Al0.1O2 hastheα-NaFeO2typeorderedlayeredstructure, spheri-

calmorphologyandexcellentelectrochemicalperformance.
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Asacathodematerial, LiNiO2 issuperiortoLi-
CoO2 initslowercostandhigherspecificcapacity;
however, itsuffersfrompoorcyclingreversibilityand
thermalinstability, whichpreventsitspracticalu-
ses

[ 1]
.Thesedrawbacksaremainlyrelatedtoitscrys-

talstructure, whichwillundergophasetransformations
duringthecharge/dischargeprocessesespeciallyunder
highertemperature

[ 2]
.Inordertoimproveitsstability,

variousmetalcation-substitutedLiNiO2 cathodemateri-
alshavebeendeveloped.Recently, LiNi1-x-yCoxAlyO2

isconsideredasapromisingcathodematerialforitsim-
proved stability and electrochemical performance
broughtby Co and AlsubstitutionsforNiin
LiNiO2

[ 3 -7]
.

Thecathodematerialssynthesizedbytraditional
processorhightemperaturesolid-statereactionshave
manydisadvantages, suchasinhomogeneity, irregular
morphology, largeparticlesizeandbroadparticlesize
distribution. In this work, we synthesized the
LiNi0.7-Co0.2Al0.1O2 whichhasregularsphericalmor-
phologyandnarrowparticlesizedistributionbymelting-
saltscoatingprocess.

1　Experimental

Al( NO3 ) 3 · 9H2O, Co( NO3 ) 2 · 6H2Oand

LiNO3 weremixedandheatedintomeltandcoatedon
thesurfaceofsphericalNi(OH) 2.Thecoatedmaterial

wasfirstlyprefiredat600℃ for6handthencalcinedat
700 ～ 800℃ for16hinair.

Thecrystalphasesofas-preparedpowderswere
determinedbyX-raydiffraction(XRD, Bruker, D8-
ADVANCE) usingCuKαradiationinthe2θrangesof
10°～ 70°.Theparticlemorphologywasexaminedby
scanningelectronmicroscopy ( SEM, JEOL, JSM-
5610LV) operatedat15 kV.

Theelectrochemicalcharacteristicsofthesynthe-
sizedpowderswerecarriedoutinatwo-electrodetest
cell.TheCharge-dischargemeasurementswereper-
formedatroomtemperatureinavoltagerangeof4.30

～ 2.50Vataconstantcurrentdensityof0.50mAusing
acomputercontrolledmulti-channelbatterytestsys-
tem.

2　Resultsanddiscussions

2.1　Crystalstructure
Fig.1showstheXRDpatternsofthepowderssyn-

thesizedat700, 750 and800 ℃.Allofthemcanbe
indexedasα-NaFeO2 typelayeredstructure.Noother
diffractionpeakbeingtestedmeansthatthesynthesized
powders are single phase solid solution
LiNi0.7Co0.2-Al0.1O2.Thesharpandcleardiffraction
peaksmeansthatthesynthesizedproductsarewell
crystallized.Highintensityratioofthe ( 003 ) and
( 104 ) peaksaswellastheclearersplittingofthe
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( 006) / ( 102) and( 108) / ( 110) peaksindicate
thatthesynthesizedproductspossesshighcationorder.
TheintensityratioofI003 /I104 ofthesamplesynthesized
at750℃ beinghigherthanthosesynthesizedatother
temperaturesindicatesthat750℃istheoptimalsynthe-
sistemperature.

Fig.1　XRDpatternsofLiNi0.7Co0.2Al0.1O2

synthesizedatdifferenttemperature

2.2　Morphology
Fig.2.istheSEMPhotosofLiNi0.7Co0.2Al0.1O2

synthesizedat750℃.Asshowninfig.2, thesynthe-
sizedmaterialpossesssphericalmorphologyandtheav-
eragesphericalparticlesizesrangebetween10 and15

μm.Asshowninfig.2, everysphericalparticleis
composedofmanysmallcrystalparticulateswithadi-
ameterabout1μm.

Fig.2　SEMPhotosofLiNi0.7Co0.2Al0.1O2

Fig.3　Charge-dischargecurvesofLiNi0.7Co0.2Al0.1O2

2.3　Charge/dischargeperformance
Fig.3showsthefirst10 cycles' charge/discharge

curvesofLiNi0.7Co0.2Al0.1O2 synthesizedat750℃.As
showninfig.3 theLiNi0.7Co0.2Al0.1O2 synthesizedat
750℃ hasexcellentcharge/dischargeperformance,
whosedischargespecificcapacityisupto157.7mAh/
g, andremainsabove150.4mAh/gafert10cycles.

3　Conclusions

AsphericalcathodematerialLiNi0.7Co0.2Al0.1O2

wassynthesizedbymelting-saltscoatingprocessinair
usingsphericalNi(OH) 2 ascorematerial, Al(NO3 ) 3

· 9H2O, Co(NO3 ) 2 · 6H2OandLiNO3 ascoating
materials.ThesynthesizedmaterialLiNi0.7Co0.2Al0.1O2

bythisprocesshastheα-NaFeO2 typeorderedlayered
structure, sphericalmorphologyandexcellentelectro-
chemicalperformance.
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摘　要:以杏壳为原料, 通过碳化法制备了碳膜支撑体, 利用泡压法表征了支撑体的孔径分布。对杏壳原料进行预碳化 、

粉碎 、 筛分得到碳粉, 将碳粉和添加剂混匀挤出成型得到支撑体原膜, 经干燥 、 碳化得到无缺陷碳膜支撑体。实验结果表

明, 粘结剂用量增加会导致支撑体平均孔径变小, 纯水能量减小。随着原料颗粒的减小支撑体平均孔径减小, 纯水能量下

降。

关键词:碳膜支撑体;碳化;杏壳;孔径分布
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融盐包裹法合成球形正极材料 LiNi0.7 Co0.2 Al0.1 O2
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摘　要:以球形 Ni(OH) 2为核心原料, Al(NO3 ) 3· 9H2O、 Co (NO3 ) 2· 6H2O和 LiNO3为包裹原料, 采用融盐包裹法

在空气中煅烧合成了单相固溶体 LiNi0.7Co0.2Al0.1O2。用 XRD研究了合成产物的物相和结构, 用 SEM研究了合成产物的形

貌, 用电池性能测试仪研究了合成产物的电化学性能。实验结果表明, 合成产物具有 α-NaFeO
2
型层状有序结构 、 球状形

貌和良好的电化学性能。

关键词:锂离子电池;球形正极材料;LiNi0.7Co0.2Al0.1O2
;融盐包裹法
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