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EfficientsolarＧdrivenwaterharvestingfromarid
airbyMOFＧbasedcompositesorbent

WiththesupportbytheInnovativeResearchGroupProjectofNationalNaturalScienceFoundationof
ChinaandtheNationalKeyR&DProgramofChina,theresearchteamledbyProf．WangRuZhu(王如

竹)attheResearchCenterofSolarPower& RefrigerationMOEChina,ShanghaiJiaoTongUniversity
recentlyreportedahighＧperformancecompositesorbentforefficientsolarＧdrivenwaterharvestingfrom
aridair,whichwaspublishedinAngewChemIntEd (２０２０,DOI:１０．１００２/anie．２０１９１５１７０)．

Freshwaterscarcityisoneofthegreatchallengesworldwide,especiallyforpeoplelivinginlandlocked
andaridregions．Sincethereisalargeamountofwatervaporexistinginatmosphericairthoughthe
contentinaridregionsismuchsmallerthanthatincoastregions,sorptionＧbasedatmosphericwater
harvesting(AWH)isregardedasanappealingwaytoextractwatermoisturefromdryair(RH~２０％—
３０％)．However,traditionalsorbentssufferfromthelowwatersorptioncapacityandhaveslowsorptionＧ
desorptionkinetics．Bycomparingtheworkingperformanceoftypicalinorganichygroscopicsalts,Wangs
groupfoundoutlithiumchloride(LiCl)hasthehighestwateruptakecapacity．AlthoughthepureLiCl
showshighequilibrium wateruptake,itwouldbecomebulkagglomeratedcrystalsafterseveralsorption
cycles,andevenlosewatersorptioncapacitybecauseoftheverypoormasstransfer,thuslimitingdirect
applicationsinAWH．

Figure　EfficientsolarＧdrivenwaterharvestingfromaridairandsorptioncapacityofLiCl＠MILＧ１０１．

ToimprovethewatersorptionkineticsandyieldstabilityofLiCl,Dr．LiTingXian(李廷贤)andProf．
WangreportedacompositesorbentpreparedbyconfiningLiClinametal—organicframeworkmatrix(LiCl
＠MILＧ１０１(Cr))withanionsＧinfiltrationmethod．Benefitingfromthelargeamountoforderednanoscale
poresoftheMOF,thesynthesizedcompositesorbenthashighloadingof５１wt％ LiCl,whiletheMOF
matrixmaintains１/３vacantporesforstoringcapturedwater．Thecompositesorbentexhibitsfastwater
sorptionkineticsandahighwatersorptioncapacityupto０．７７g/gundertypicalaridworkingconditions
(３０％ RHat３０℃),whichisthehighestvalueamongthereported MOFsand MOFＧbasedcomposite
sorbentsforAWHunderaridworkingconditions．TheydemonstratedalabＧscaleAWHdevicewithLiCl＠
MILＧ１０１(Cr)capableofhighAWHperformancewith０．７０kgwater/kgmaterialunderlaboratoryconditionsand
０４５kgwater/kgmaterialunderoutdoornaturalsunlightconditions．Theirworkprovidesapromisingcomposite
sorbenttorealizeatmospheric waterharvestinginaridregionspoweredbynaturalsunlightwithout
additionalenergyinput．


