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Transformationof１４CＧlabeledgraphene
to１４CO２intheshootsofariceplant

SupportedbytheNationalNaturalScienceFoundationofChina,aresearchteamledbyDr．MaoLiang
(毛亮)attheSchooloftheEnvironment,NanjingUniversity,suggestedthatgraphenewasdegradableto
CO２intheshootsofariceplant,which waspublishedinAngewandteChemieＧInternationalEdition
(２０１８,５７:９７５９—９７６３)．

Graphenehasraisedanextraordinaryinterestinbothacademiaandindustryduetoitsuniqueproperties．
Duringthelastfiveyears,theproductionvolumeofgraphenefamilymaterialsexponentiallyincreased
globally．InChina,forinstance,thetotalannualproductioncapacityofgraphenesheetsandfilmshas
exceeded４００,０００kgand１１０,０００m２,respectively．Asgrapheneinproductsmaybereleasedintothe
naturalenvironment,itstoxicitytoterrestrialplantshasbeenbroadlyexplored;however,itsuptake,
transport,distributionanddegradationwithinplantsremainpoorlyunderstoodbecauseofthedifficultyin
tracingthismaterialinbiologicalsystems．

Figure　Uptakeandtransformationof１４CＧlabeledgrapheneinriceplants．

Dr．MaosgrouphasdevelopedcarbonＧ１４labeledfewＧlayerＧgraphene(FLG),whichallowedthemto
tracegrapheneinmultiplespeciesinaquantitativefashionforthefirsttime．Inthisstudy,FLGwasfound
passingthroughthecellwalland membraneandenteringthechloroplasts．However,１４CＧFLG was
degradedtobe１４CO２intheshootsoftheplantsandcouldnotbedetectedinthegeneratedseeds．This
studyhasansweredthefundamentalquestionsaboutthedistributionandtransformationofgraphenefamily
materialsafteruptakebyriceplantsusingcarbonＧ１４labeledFLG．Thisnewlydiscovereddegradation
mechanismmighthaveanimportantimpactonthelongＧtermenvironmentalfateofthesenanomaterialsin
soilecosystemsandthereforerequiresfurtherresearch．Importantly,nodetectableconcentrationsofFLG
werefoundinfoodcrops,indicatingthattheconsumptionofricecropsexposedtoFLGwouldbesafe．


