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Abstract:Cu-dopedamorphousnano-Ni(OH)2 powderwerepreparedbycoordination-precipitationmethodwithcitrateasthecom-

plexagent.ThesampleswerecharacterizedbyXRD, TEM, TG-DTGandelectrochemicalpropertiestesting.Theresultsshowthatthe

samplepowerisamorphous, andtheparticlesizeofNi(OH)2 wasabout50nm.Thethermaldecompositiontemperatureofthesample

islower(269.4 ℃)anditcontainslargeamountofcrystalwater.Whenthesamplewaschargedat80 mA/gfor6handdischargedat

40 mA/gto1.0 V, ithaslongerdischargetimeat1.260V, andthedischargespecificcapacitycanbereachedashighas362.976

mA· h/g.
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　　Nownickelhydroxidematerialapplicationislimit-
edbyseveralproblemssuchaslowcapacityandvolume
expansionofβ-Ni(OH)2 andα-Ni(OH)2 isbally

unstableinstrongalkalinemedia
[ 1]

.Foramorphous
materialandnanomaterialhavealotofuniquestructure
andcharacteristicsthatiscorrelatetoelectrochemical
activityoftheelectrodematerial

[ 2-4]
, inthispaper, a-

morphousnano-Ni(OH)2 powderhasbeenproduced
bycoordinateprecipitationmethod, anditsmorphology
andelectrochemicalperformancehadbeenstudiedtoo.
Atthepresent, ithasalittlereportaboutthis.

1　Experimental

Appropriateamountsof0.5 mol/LNiSO4 solu-

tion, CuSO4 solution, alcoholandsodiumcitratewere

mixeduniformlyaccordingtothecertainproportion,
andthen1.0 mol/LNaOHsolutionwasdroppedstep-
wiseintothismixedsolutionat55 ℃withconstantstir-
ring, pH=12 reactingfor1 h, thenquenchinginan
ice-waterbath.Theproductwasfiltered、 washedand
thendriedfor10 hat100 ℃.

Themorphologyandcompositionofsampleswere
studiedusingX-raydiffraction, transmissionelectron
microscopy(TEM)andThermalanalysis(TG-DTG)
wascarriedoutwithaNETZSCHSTA449Csystem.

AsimulatedMH-Nibatterywasassembledbythe

nickelhydroxidepositiveelectrodeandthenitwas
chargedat80 mA/gfor6 handdischargedat40 mA/g
to1.0 V.Electrochemicalmeasurementswereper-
formedusingamodelDC-5Cbattery-testsystem.

2　Resultsanddiscussion

2.1　Morphologyandphysicalpropertiesofthe
sample

Fig.1 showstheXRDspectrumsofsamples, as
canbeseen, thepeakofXRDspectrumisrelatively
flat.Fromthisresult, itcanbeconfirmedthatthesam-
pleisamorphousandtheCu-dopeddidnotchangethe
structureofsample.TEMimageofthesampleisshown
inFig.2.Thesampleparticlesaresimilartospherical,
andthegrainsizeisabout50 nm.

TG-DTGcurvesofthesampleareshowninFigure
3.Duringtheprocessofwaterloss, theweightlossof
thesampleis41.92%, whichismorethanthatofwell-
crystallized

[ 5]
(17.9%), andthethermaldecomposi-

tiontemperaturesofthesampleis269.4℃.Thisindi-
catesthattheforceofintermoleculesisweakandthe
electrochemicalactivityoftheparticleishigh.

Fig.1　XRDspectrumsofNi(OH)
2
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2.2　Electrochemicalperformance
Fig.4 arethecharge-dischargecurvesofthesam-

ples.Thedischargevoltagesofthedroppedsamplee-
lectrodearehigherandithaslongerdischargeplatform
in1.26v.Thedischargespecificcapacityofthe
droppedsamplecanbereachedashighas362.976 mA·
h/g, whichishigherthanthatoftheundopedsample.

3　Conclusion

Cu-dopedamorphousnano-Ni(OH)2 powderwere

Fig.4　Chargeanddischargecurvesof5%

Cu-droppedsample

preparedbycoordination-precipitationmethod.XRD,
TEMandTG-DTGanalysisofthesampleshowthatit
hashigherelectrochemicalactivity.AsimulatedMH-Ni
batterycomposedofCu-dopedamorphousnano-Ni(OH)2
poweraspositiveelectrodematerialhashighercharge
efficiencyandbetterdischargeperformance.Itsspecific
capacityreachesashighas362.976 mA·h/g.
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铜掺杂非晶纳米氢氧化镍的制备及性能

刘长久 , 王慧景 , 孙　丹 , 陆莉君
(桂林工学院有色金属材料及其加工新技术省部共建教育部重点实验室 //

材料与化学工程系 , 广西 桂林 541004)

摘　要:以柠檬酸三钠为络合剂 , 采用络合反应快速冷冻沉淀法制备出铜掺杂氢氧化镍超细粉体样品材料 , 采用 XRD、

TEM和 TG-DSC对其结构进行表征 , 并测试其电化学性能。实验结果表明 , 样品材料粉体近似为球形 , 粒径为 50nm左右 ,

热分解反应温度较低 (269.4 ℃)且含较多的结晶水。 充放电结果表明 , 当 Cu的掺杂量为 5%时 , 样品电极在恒流 80

mA/g下充电 6 h, 40mA/g放电 , 终止电压为 1.0 V时 , 放电电压稳定于 1.260 V的时间较长 , 开路电位为 1.462V, 放电

比容量可达 362.976mA· h/g, 且循环充放电性能较好。
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