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FunctionalmaterialＧorientedmetallurgyenabledby
spraypyrolysistowardadvancednanostructures

forenergystorageandconversion

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchgroupledbyProf．
LiXinHai(李新海)andAssociateProf．WangJieXifromtheSchoolofMetallurgyandEnvironment,
CentralSouthUniversityconductedfoundationalresearchonfunctionalmaterialＧorientedmetallurgyand
madeaseriesofimportantprogressinrecentyears．Basedonthepreviousresearchfoundation,thisgroup
recentlydemonstratedspraypyrolysisenabledfunctionalmaterialＧoriented metallurgytowardadvanced
nanostructuresforenergystorageandconversion,which waspublishedinChemicalSocietyReviews
(２０１９,４８:３０１５—３０７２)．

Advancedenergystorageandconversiondevices (suchassecondarybatteries,supercapacitors,fuel
cells,andsolarcells)arethegreatwhitehopetoalleviatethecurrentenergyshortageandenvironmental
pollution． However, most common methods for preparing energy storage materials (such as
hydrothermal,templating,andvapordeposition)usuallyneedrigoroussynthesisconditions,tedious
operationalprocedures,andlengthyreactiontimes,sothattheyareoflimiteduseforpracticalmass
production．SprayPyrolysis(SP)isasimple,efficientmethodtosynthesizepowdermaterialsandthin
filmsfromsolutionviaaoneＧpotcontinuousprocess．DuringtheSPprocess,eachdropletcanactasan
individualmicroreactor,whichundergoesaseriesofphysicalandchemicalreactions,includingsolvent
evaporation,precipitation,drying,anddecomposition．SPtechnologyhasbeenwidelydemonstratedfor
thelargeＧscalesynthesisofvariousnanostructuresbymodifyingthesolutioncompositionandcontrolling
theprocessparameters．Inthiswork,theresearchgroupledbyProf．LiandWangfromtheCentralSouth
Universitycomprehensivelyintroducedtheequipmentand workingprincipleoftheSPtechnique,and
thoroughlydescribedtheguidelinesandstrategiesfordesigningnanostructureswithcontrolledmorphology
andcomposition．Inaddition,theyfurtherdemonstratedtheirsuitabilityforawiderangeofenergystorage
andconversionapplicationssuchasrechargeablebatteries,supercapacitors,highlyactivecatalysts,andfor
solarcells．Finally,theyemphasizedanddiscussedpotentialadvantagesandchallengesofSP,and
highlightedseveralperspectivesonfutureresearchanddevelopmentdirectionsofSP．Thispaperhasgreat
guidingsignificanceforbothfoundationalresearch andindustrialapplication ofthe preparation of
functionalmaterials．

Figure　(a)Schematicillustrationoftypicalapparatusforthespraypyrolysisand(b)overviewofthetopiccoveredinthispaper．


