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Thisli[thelthirdlihstallmentldfiScience @NASA's Apollo[Chronicles.

January[(30,2006:[Moondust.[MWishldould[Sendouldome,"[days[Apollod7[E@stronau
Genel@ernan.ustldIhimblefulldcoopedfteshdffftheiinarlSurface.Mt's[@mazing[Stuff.”

Feel—it's[Softike[dnow, YetlStrangely@brasive.
Taste[—"not[BalfBad,"[@ccordingb[Apollo6[E@stronautdohnMoung.
Sniff—"itldmellsdike[Spentlgunpowder,"[[ays[@ernan.

Howl[dolMou snifflthoondust?

Every[Apollo[dstronautldidlit.[Mhey[douldn't
touchltheirdosesibfhedlinarldurface. But,
afterl@dveryhoonwalk{orMEVA"), fheyMould
tramphelstufflBacklihsidefhelander.
MoondustWaslihcrediblyldlingy, [Sticking b
boots, [dlovesldnd[dtherldxposeddurfaces.Mo
matterBowRardIhey[friedbBrushiheir
suits[Beforelde[énteringfheldabin,[Someldust
(anddometimes[dbtldfldust)hadellsibay
inside.

Onceltheir[Belmetsl@ndlglovesereldff, [the
astronauts[dould[feel,[dmell[@nd[@ven(ibste
thelthoon.

Right: [Attheldnddfl@ddbngldayldnhelthoon,
Apollo7[EstronautlGeneldernandestslihsidefhedlunarihodule@hallenger.Motelthe
smudgesldffdustldnAisdbngjohnsl@ndbrehead.Rhotoldredit: dack[[Schmitt.

Thel8xperienceldavelApollod7EstronautdackBchmittBistory'sHrstldecordeddaseldf
extraterrestrialHayfever.[Mt's[domeldnipgretty[fbst,"[BeldadioedHoustonWith[@
congestedDloice.YearsaterBeldecalls, DIWhenIIfbokthy Belmet[dff@fterfhefirst[BVA, I
had[3[SignificantfeactionEofheldust.Myfurbinates({cartilagelplatesih[fheldalls[dfthe
nasalldhambers)Becameldwollen."

Hoursater, fhelSensationfhded.[MtWasthereldgain@fterthe
second[@ndIhird[BVAs, But@tthuchbwerdévels. dfhink IWas
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developing[domelmmunityblit."

Otherl(@stronautsldidn'tldetfheBayfever.[Or, [@tdkast, Ttheyldidn't
admiti,"Taughs[@chmitt. [OPilotsthink [fhey[donfesstheir
symptoms, [fhey'llBeldrounded."Mnlikefheldther[dstronauts,
Schmittldidn'tBaveld[estPilotBackground.Heldasd[deologist@nd _
readily[@dmitted b [dniffles. S'gSnchE,I%EEEEE\,ESSS
delivery

Schmitt[Says[BelBasldensitivelfurbinates: [Thelgetrochemicalslih
HoustonllsedIbldriveltheldrazy, [@nddHavefoatch[dutbridigaretteldmoke."[Mhat's
why,[RelBelieves, [Ather@stronautsifdeactedthuchIessfhanfeldid.

Butfheyldidfeact: (It [really @Strongldmell,"[adioed [Apollod6[@ilot[TharlieMuke. [t
hasfhatfaste b [rhe, [of] [gunpowderldnd Eheldmellldf[dunpowder, {oo."[@nlthe
nextthission,[Apollod7,[Genel@ernanldemarked,Jsmellslike[domeone[ustfired(d
carbinelh[Bere."

Schmittldays, DAl ldffhelApollo@stronautsWereldsedbBandling[duns."[Sohenfhey
saidCmoondustldmellsikeBurntigunpowder,'fheyKnewhatfheyerefalking@bout.

Right:[Aren't[dpacesuits[dupposedbBe hite?[This
one,orn@y[Bpollod7[E@stronautTackSchmitt, [is
grayed@y[thoondust.[[More]

ToBeldlear,hoondustl@ndlunpowder@reldotthe
samelthing.Modernldmokeless[dunpowder(is(d
mixture[dflditrocellulosel{lIC;Hg(NO,),05)@nd

nitroglycerinlIC;H;N;0,).Mhesel@reflammable

organictholeculesCnotIbundihdlinardoil," [Says
GaryofgrendftheMunar@ampleaboratory@dt
NASA'sdohnson[SpacelCenter.Hold[@hatchib
moondusthothingBappens, @tdkast,[dothing
explosive.

What islthoondustlthadeldf?[AlmostRalfis[dilicon[dioxideldlassldreated @y [theteoroids
hitting[fhelthoon.Mheselimpacts, Which[RavelBeenldoingldnfbr@illions[dfMears, [fuse
topsoillihtoldlassidnddhatterheldamelihtolfiny[@ieces.Moondustlis[dlsodichlihfton,
calcium@ndhagnesiumBoundplihlthineralsduchl@sidlivine[dndlgyroxene.Ik's[dothing
likel[dunpowder.

Solhyfheldmell?[Noldneknows.

ISS[3stronautMon(Rettit, hoRasldeverBeenbfhelthoonBut[Aas@nlihterestlih[dpace
smells, [dffers[dnelpossibility:

"Picturedourselflih[d[desertldn[Barth,"Heldays.[MWhatldoMouldmell?[Mothing, lntil [t
rains.[Mhe(dirlis[QuddenlyilledWith[Sweet, [featy[ddors."[Waterldvaporating[from[the
ground[darriesitholeculesfboMourldoselfthatHBaveBeenfrappedihldrySoillfbrithonths.
MaybeldomethingSimilarBappensldnfhelthoon.

"Thelthoon(sikel@[4DillionYearldldldesert,"[Heldays.[Mt's[ihcredibly[dry.[When
moondustldomes(ihldontactith[thoistdirih[@Ilunarthodule, Moulgetfheldeserttain'
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effectldndSomellbvelylddors."[(Forfheldecord,[Heldountsigunpowderlds[d@bvelylddor.)

bove: [Mhelhoona @& illion mermld [desert.(IMore]

GarylofgrenBas(dldelateditiea: [MTheldaseseévaporating'[fromIhelhoondustirhight
comelfromheldolarind."Mnlike[Barth,[Bel@xplains,fhelthoonlis[@xposedbIheHot
wind[df[Bydrogen, [Belium@nddtheribnsBlowing@wayfromheldun.TheselibnsHitlthe
moon's[durface@ndldetldaughtlihfheldust.

It's[@ffragileldituation.[Thelibns@reldasily[dislodged By Ibotstepsldrldustbrushes,dnd
theyouldBeldvaporatedByldontactiwithiarm@irlihsidefhellinarlthodule.SolarWind
ionsthinglingithfheldabin's[@tmosphereould[@roduceWhoXnowslwhatlddors."

WantIbldmellfheldolarind? [Gob fhelthoon.

Schmittldffersijet@notherlitlea: (Mheldmell,[@ndBisfeaction b, [douldBed[Signfhat
‘moondustlis[dhemically @ctive.

"Consider[How[thoondustis[fbrmed,"Helsays.MeteoroidsHitfhelhoon, [Beducingdocks
tohgged[dust.Ok'sld[@rocessldflHammering@ndldmashing."Brokenltholeculeslih[the
dustBave[ldanglingBonds"linsatisfied[8lectricall[donnectionsfhatldeed[d@tomic
partners.

Right: [Moondustlsfbrmed@yldounding; [the
"hammers"[@reltheteoroids.Imageldredit: [Brof. Micrometeorites
Larry[@aylor,Mniversity [df[Tennessee.[More]

100 1m

Inhale[domelthoondust@ndiWhatBappens?[The
danglingBonds[Seek[partnerslihfhelhembranes
ofMourldose.Mouldet[dongested.Mouldeport
strangelddors.Mater,WhenfheldllfheBonds@re
partneredllp,fheselsensationslfhde.

Condensatig

Another[gossibilityi$[fhathoondustburns"[ih
thelllinarIander'sldxygenl@tmosphere.OxygenlsNery[deactive,"[dotesMofgren, Mand
wouldfeadily[dombineithfheldanglingldhemicalBonds[dffthelhoondust."[MThelprocess,
called@xidation, is[@kindbBurning.[AlthoughtBappensibolSlowlyfbrlSmokeldrflames,
theldxidationdflthoondustthight[producel@n@romalikeBurntldunpowder.[[INote: [Burnt
andnburntlgunpowderldo@otldmelllfheldame.[Apolloldstronautsiwereldpecific.
Moondustldmellsllike burntlgunpowder.)

Curiously,Back@n[Barth,thoondust[Basdoldmell.[Thereldre[Hundredsldffdounds[df
moondust@tfheMunarBampledablihHouston.There,MofgrenBasBeld[dustythoon
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rocksiith[His[dwn[Bands.He's[dniffedfheldocks, Eniffedfheldir, [IniffedHisBands. [t
does[dotldmelldikeldunpowder,"Beldays.

WerelthelApolloldrewslimaginingfhings?Mo.Mofgrenl@ndldthers[BaveldHetter
explanation:

MoondustldnBarthBasBeenpacified."[Allldffhel[damplesBroughtBackBy[Apollo
astronautsBavelBeenhldontactithmhoist,[dxygenOichdir.[Any[dmellyldhemical
reactions[{orldvaporations)@ndedlbnglago.

Thisasn'tldupposedIbBappen.[Bstronauts
took[dpeciallthermos"[dontainersfofhelthoon
toBoldfheldamplesihDMacuum.Butlthehgged
edgesldffftheldustlUnexpectedlyldutfhel(Sealsldf
theldontainers, [@llowingldxygenl@dndWaterMapor
toldneaklih[duringfhe[3[dayfripBackib[Barth.
NoldneldanldayBowthuchheldustiWwas([dltered
by[fhatldxposure.

Right:[Apollod2@stronautlAlanBeanldisplays(@
"thermos"[Ibrlthoondusta.k.a.d[Special
EnvironmentalSBamplel@ontainer.[IMore]

SchmittBelieves[Oweldeedb[studyfheldust in
situlldnthelhoon."[OnlyEhereldandelfully

discoverltslgroperties: Why[doeslit[dmell?[How E= R
doeslit[bdeactiithIanders, EbversIEndIIBabltats?N\Ihatlﬁurprlseslﬁwalﬂ

NASA[PlansbldendpeopleBackIbofhelthoonih2018,@nd Ehey'll[Stay huchIbngerhan
Apollo[@stronautsidid.MThel@extlgenerationiill[Bavelthorefimel@ndBetterbolsEbackle
thelthystery.

We'veldnlyJustBegunIblEdmellfhelhoondust.
SENDTHIS[STORY[TO[AFRIEND

Author: Dr.[DonyRhillips |[BroductionBditor:[Dr.Tony[RhillipsiTredit: Science@NASA

Morednformation

The@uthorWoulddike b fhank

o EriclJones wholpgennedlfhe ApolloMunarBurfaceournal,dthustldeadIbr
historians[dfthe[Apollolprogram.Many[dffftheldadiofFansmissionsland
recollectionslfeportedihfhis[Story[domefromlthedournal.

e Scienceldriter TrudyBellfbrBerWorkldnl@n(8arlierMersion [dfthis[Story.

Note:[As[fhelstoryléxplains,thoondustis[dothingdikethodernldmokeless[unpowder.
It's[dothingikeldldMashionedMblack[dowder"[dither: Black[owder,[@n@ncientfbrm [df
gunpowder, is[thainly[Potassium@itratel(75%),[3d.k.a.Osaltpeter,"thixedWith dharcoal
(15%)E@ndQulfurl10%).Moondustldontainsl@lmostdoneldfftheselihgredients.Hor
example,fMthethaximum@@mountdf[QulfurlihthoondustiWe'velstudiedisdnly[0.2%,"
sayslGaryMofgrenldftheMunarBampledaboratory@tMASA's[dohnsonSpacel@enter.
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"And[heldxplosivelihgredientldf(Black[fowder,[daltpeter, is[dompletely[dbsent."
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