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Blackphosphorusinkformulationforinkjet
printingofoptoelectronicdevices

WiththesupportbytheNationalNaturalScienceFoundationofChina,thecollaborativeresearchbyan
internationalteamledbyDr．TawfiqueHasanfromtheUniversityofCambridge (UK),Assoc．Prof．
ZhangMengfrom BeihangUniversity (China),andProf．XuYang (徐杨)andAsst．Prof．Khurram
ShehzadfromZhejiangUniversity (China),hasmadeatechnologicalbreakthroughbydevelopinginks
madeofgrapheneＧlikematerialsforinkjetprintingofcuttingＧedgeelectronicswhich waspublishedin
NatureCommunications(２０１７,８:２７８)．

Blackphosphorous(BP)isanewgrapheneＧliketwoＧdimensionalnanomaterialwhichholdspromisefora
greatnumberofelectronicapplications．However,untilnowitspotentialhasbeenlimiteddueto
difficultiesinitsprocessingarisingfromitshighenvironmentalinstability．Authorsofthisresearchclaim
tohavesolvedtheproblembyprocessingthenanometerthicklayersofBPintoanenvironmentallystable
inkthatcanbereliablyinkjetprintedonavarietyofsubstratestofabricateoptoelectronicandphotonic

Figure　(a,b)OpticalmicrographsandAFMimagesofthedried
BPdroplets．(c)Opticalmicrographsofoptimizedprintedtracks
onSi/SiO２glassandPET．(d,e)Associatedcurrentresponse
forresponseoftheBP/graphene/SiSchottkyphotodetector

devices．
BPinkformulationandthedemonstrated

deviceperformancefrom Prof．Xuandhis
colleagues highlights the potential for
printedBPinabroadrangeoflongＧterm
stableoptoelectronicandphotonicsystems
even when operating under ambient
conditions．Printability of BP onto a
varietyofsubstrateswillfurtherbroaden
itsscopeofapplications．Forexample,
whenprintedonSi,itwasusedtomake
transistorsorphotodetectors．Byprintingit
on plastic or transparent glasses,they
fabricated wearable medical sensors, or
transparentdevices,respectively．

Thisworkispartofalargerproject
carriedoutby Prof．Xuandhisteam
aimingtodevelopstrategiestocombine
the detection capabilities of twoＧ
dimensional materials with Si CMOS
technologytofabricatehighperformance
UV &IRphotodetectors．Recently,they
also made several other important
advancesinthisregard(Adv．Mater．,
２０１７,２９:１７００４６３;Adv．Mater．,２０１６,２８:４９１２;NPJ２D Mater．Appl．,２０１７,１:４;ACSNano,
２０１６,１０:４８９５;ACSNano,２０１７,１１:９８５４;Adv．Mater．Technol．,２０１７,２:１６００２４１;Chem．Soc．
Rev．,２０１６,４５:５５４１)．TheirworkwassupportedbytheNationalNaturalScienceFoundationofChina,
ZhejiangProvince NaturalScienceFoundation Project,FundamentalResearch FundsfortheCentral
Universities,micro/nanoＧfabricationplatform ofZhejiang University,and ChinaScholarship Council
(AyazAli)．


