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Atmosphericnewparticleformationfromsulfuric
acidandaminesinaChinesemegacity

WiththesupportbytheNationalNaturalScienceFoundationofChina,Prof．WangLin(王琳)andhis
researchgroupattheShanghaiKeyLaboratoryofAtmosphericParticlePollutionandPrevention(LAP３),
Department of Environmental Science and Engineering, Fudan University,together with their
collaboratorsfromtheUniversityofHelsinki,NanjingUniversityofInformationScienceandTechnology,
ShanghaiEnvironmental Monitoring Center,Shanghai Meteorology Bureau,Shanghai Academy of
EnvironmentalSciencesandAerodyneResearchcompany,haverevealedthechemicalformationmechanism
(H２SO４ＧdimethyamineＧH２Oternarynucleation)ofatmosphericnewparticleformationeventsatamolecular

Figure　Massdefectplotofmoleculesandclusters
measured by CIＧAPiＧTOF during a new particle
formationevent．

levelinaChinesemegacity,Shanghai,whichwaspublishedinScience(２０１８,３６１:２７８—２８１)．
Atmosphericnew particleformationeventssignificantlycontributetothenumberconcentrationof

atmosphericaerosolparticlesandhaveanimportantimpactontheglobalclimatethroughtheformationof
cloudcondensationnuclei．Althoughmechanismsfornewparticleformationeventshavebeenproposedfor
afewlocationswithlowbackgroundaerosolloadings,chemicalandphysicalmechanismsforurbannew
particleformationeventsarestillapuzzleandoneofthemostdefianttopicsinthefieldofatmospheric
chemistry,becauseoftheextremechemicalcomplexityoftheurbanatmosphere,especiallyinaChinese
urbancity．InＧsitu,realＧtimemeasurementsofatmosphericgaseousprecursorsandcriticalclusterswitha
mixingratiooflessthan１０－１２representamajorchallengingintheexperimentaltechniques．

UsingthelatestＧdevelopednanoＧparticlesizemagnifier,Prof．Wangandhisgroupconducted２Ｇyear
continuousmeasurementsofthenumbersizedistributionsofatmosphericparticleswithdiametersdownto
~１．２nm,from whichtheparticleformationrate(J１．７)andthesubsequentgrowthratewerederived．
Additionally,AtmosphericPressureinterfaceＧTimeOfFlightＧmassspectrometer(APiＧTOF)andnitrateＧ
ChemicalIonizationＧAtmosphericPressureinterfaceＧTimeOfFlightＧmassspectrometer(nitrateＧCIＧAPiＧ
TOF),respectively,weredeployedtodetectatmosphericnaturallyＧchargedandneutralcompoundsduring
newparticleformationperiods．Thehighestsignalsofsulfuricaciddimer(H２SO４􀅰HSO４－)evermeasured
inanambientatmospherewereevidentandaseries
of critical sulfuric acidＧDMA clusters were
identified．WhencomparedtotheCosmicsLeaving
OutdoorDroplets(CLOUD)chambermeasurements,
theobservedparticleformationratesduringtheir
ambientcampaignwereconsistentwiththatfrom
theH２SO４ＧdimethylamineＧH２Oternarynucleation
experimentsatClOUD．Thisisforthefirsttime
that sulfuric acid—dimethylamine—water new
particleformationwasobservedandconfirmedin
theambientatmosphere．

Thismechanismmaybeextendedtoexplainnew
particleformationeventsinotherurbanareasin
China, which potentially provide scientific
evidence for Chinese policy makers to frame
regulationstoreducesecondaryaerosolformation
inChina．Also,thisfindingwillhelptoimprove
theperformanceofglobalclimatemodelstobetter
predictfutureclimatechange．


