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SelfＧcatalyticreactionofSO３andNH３toproduce
sulfamicacidanditsimplicationtoatmospheric

particleformation

WiththesupportoftheNationalNaturalScienceFoundationofChina,aresearchteamincludingagroup
ledbyProfessorZhangXiuHui(张秀辉)fromBeijingInstituteofTechnology,agroupledbyProfessors
XiaoChengZengandJosephS．Franciscofromthe UniversityofNebraskaＧLincoln,agroupledby
ProfessorGeMaoFafromtheInstituteofChemistry,ChineseAcademyofSciences,andcollaborators
fromtheUniversityofHelsinki,madeamajoradvancementinthestudyofnewparticleformationin
highlypollutedregions．ThisteamworkwaspublishedinJACS (２０１８,１４０(３５):１１０２０—１１０２８)．

Aerosolnewparticlesareamainsourceofparticulatematterinatmosphereandcloudcondensation
nuclei．High concentration of particular matterin troposphere can have significantimpacts on
environmentalquality,regionalclimate,andhumanhealth．Especially,newparticleformation (NPF)
eventstendtooccurmorefrequentlyinmegacitiesinChinabecauseofthehighercontentofSO２andNH３

moleculesbeingreleasedinatmospherethroughindustry,transportation,andanthropogenicprocesses．
However,themolecularphysicochemicalmechanismunderlyingtheNPF,especiallytheonerelatedtothe
realisticpollutioneventsinhighlypollutedregions,arestillopenquestions,duelargelytothelimiationof
todaysexperimentaltechniquesinmeasuringtimeＧdependentdynamicsofNPF．

Inthereportedwork,theselfＧcatalyticreactionbetweenSO３andNH３ wasshownbyusingquantum
chemicalcalculationandtheatmosphericclusterdynamicscode．Theteamofresearchersidentifiedanew
andcompetitivelosspathway ofSO３ when abundantammonia (NH３ )speciesarepresentinthe
atmosphere．TheteamfoundthattheeffectiverateconstantforthebimolecularSO３ＧNH３reactioncanbe
highenoughsuchthatthenewlosspathwayforSO３ becomesascompetitiveastheconventionalloss
pathway ofSO３ with water．ThefinalproductoftheselfＧcatalyzedreaction,sulfamicacid,then
participatesinNPFand,inparticular,canenhancetherateofNPForiginatingfromsulfuricacidand
dimethylaminebyaboutafactoroftwo．Thenewchemicalmechanismhasimplicationtoatmospheric
modelingofparticulatematter,especiallyforeventsinhighlypollutedregionsinChina．

Figure　ThepossiblefateofpollutantSO３intheatmosphere．


