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PesysbraThl 9KCIIEPHMEHTOB, MpoBeleHHBIX B Boubinoit aspososbhoit kamepe HIIO «Taiidgyn», mokasanm,
YTO B TeMHOTe B OUUIIEHHOM OT a’po3oJieil M30JUPOBAHHOM OT BHeIIHeill cpeabl oObeMe aTMOC(epHOro BO3jIyXa
ciyctst 20 MUH IOCJIe er0 OUUCTKU PerucTpUpYIoTcs HOBble aspo30JibHble YacTHIIbI pasMepoM 6osee 15 uMm. O6pa-
30BaHNe HOBBIX YACTHUI[ CBS3BIBAETCS C BO3MOXKHBIM HaImdueM B aTMOoc(epHOM BO3JyXe ra3oB — IIpeJIlecTBeHHH-
KOB a3po3oJieil, KOTopble 1oJ| JAeficTBUeM ITPOHUKAIOINX BHYTPb KaMepbl KOCMIUUECKUX JIydeil IpeBpalIlaloTcs B as-
poson. HaGmofaeMas B 9KcmepuMeHTax sBoolus (B TeueHre HECKOJbKUX CYTOK) CIEKTPa pasMepoB o6pasyio-
IMUXCcsA YacTHUIl TTOKa3bIBaeT, YTO 06pa3oBaHNe HOBBIX a3pPO30JIbHBIX YACTUI] IPOJoJKaeTcsa He Gosee 20 U; GacTHIIBI
YKpyHIHAIOTCS 10 padMepoB 6osee 100 M. [locsie MOBTOPHOI OYMCTKU BO3/yXa BHYTPH KaMepbl ¢ yIaJeHueM BHOBb
00pa30BaHHBIX a9P030Jieil HOBBIX YacTHIl GoJIblile He Habmoaanroch B Tedyenne 10 cyT.

Knouesvie cro6a: a3po30JbHBIE YaCTHIBI, HOHbI, Tasbl-TpeJIIeCTBEHHUKH, HyKJealus, BoJblras aspo3osb-
nasg kamepa AI'BY HIIO «Taiidgyn»; aerosol particle, ions, precursor gas, nucleation, Large Aerosol Chamber

of RPA “Typhoon”.
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nposen /. Afitkern [1] B pa6orax [2—5] mokasamo,
4YTO BCJIEACTBIE (DOTOXMMUYECKUX U XUMUYECKUX IIpe-
o6pa3oBaHuii W3 Ta30B-TPE/IIECTBEHHITKOB a3PO30JIsT
B aTMoc(depe 06pa3yioTcsl HOBbIE YACTHUIIBI HAHOMETPO-
BOTO /nana3oHa. B mpoiiecce cBoeil 9BOJIONIH 3TH Yac-
THUI[bI YKPYIHSOTCS 0 pa3Mepos nopsjaka 100—300 am
U MOTYT paccMaTpuBaTbhCs B KadecTBe aTMOC(hepHBIX
A7ep KOHJEHCAIINN I 3aPOsKAeHNs 06JaTHBIX KaTlesb.
OcHOBHBIE TIPOIleCChl (POPMUPOBAHI HOBBIX a3P030JIb-
HBIX YaCTHI[ pe3foMupoBaHbl B 0630pe [6]. Ha ocmoBe
JIAaHHBIX HAGJIO/IEHNIT B IPUPOIHBIX YCJIOBUIX OTMeYe-
Ha Tipeo6Jia/Iaolas poJib coJaHeuHoro uaaydenus (¢do-
TOXMMHYECKUX peakinii) B o6pa3oBaHUM HOBBIX dYac-
i [7] m arMocdepHBIX MOHOB B HX CTAaGUJIM3AINH.
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Baxnyio posb arMocdepHBIX HOHOB B 06pa3oBa-
HUU HOBBIX YaCTHUI[ HOATBEPAUIN U JTabOPaTOPHbIE HC-
caepoBanus [8, 9] B moctpoennoit B [[EPH kamepe
CLOUD (Cosmics Leaving Outdoor Droplets) o6pe-
MoM 26,1 M co cTeHKaMH W3 5/IEKTPONOINPOBAHHOM
Hepskaeioreil cramu [10]. AT™MocdepHbIii Bo3ayx B Ka-
Mepy He 3aKauMBaJICcs; BO3/YIIHas cpeia (opMupoBa-
Jlach TIyTeM WCTIapeHus KUIKOTO a30Ta W KUCJIOPOA.
B xamepy 1006aBJISINCH Ta3bI-TIPEINIECTBEHHIKHE adpo-
3o0s1: SOy, NHj3 [9], n npyrue opranmdeckue u Heop-
raHuvecKue Ta3oBbIX KoMIoHeHTHI [8]. MouHbIil cocTa
B Kamepe GOPMUPOBAICI 3a CUET JOTOJHUTENbHOI
MOHM3AIINN BO3/yXa OT My4YKa T+-Me30HOB.

[Tpesxne weM mepelitin B aspo3onbuyio dazy, SO,
n OHOTeHHBble JieTy4yle OpTraHHYecKue CoeJnHeHHs
JTOJKHBI IPOIITH CTAJNN OKUCJIeHUsT, chopMUpOBaB 0C-
TATOYHOE KOJMYECTBO TTAPOB MAJIOJIETYUNX COeIIMHeHU
H,SO,4 n cuibHO OKHCIEHHBIX MOJIEKYJ OPTaHUYECKIX
coenuHenwii. [Ipeskie Bcero, OHN OKWCJAIOTCS B XOJ€e
peaxiii ¢ ozonoM (O3), ruapokcmabapiM  (OH)
u muTparubiM pagnkazom (NO3) (* o3HauaeT Bo3Gy kK-
gennoe coctogume) [11, 12]. Ilocaeguuil 6bICTPO pa3-
pylmaeTcs B JHEBHOe BpeMs U3-3a (DOTOJUTHUECKOTO
pacriajia, Mo3TOMY OH WTpaeT 3aMeTHYIO POJb B XUMUHI
Tporocdepbl TONbKO BedepoM U Houbio [13—15]. Pe-
aKIMOHHas crocoGHocTh pamukasa OH™ ma oxun 1o~
PAIOK BbIIIE, YeM NO;, U Ha IIATb IMOPS/JKOB BbIIIE,
gyeM Oz [15]. OcHOBHBIM MeXaHU3MOM OOPA30BAHUS
HO" B Tpomocdepe sBIsgeTcs B3aumMoJeiicTBHE MOJTe-
KyJ BOABI ¢ MeTacTaGmibHbIM kuciaopogom O('D),
o6pazytommumes 1pu dortoanze Oz [11, 15]:

hv
O3 = 0, + O('D), & < 319 mm,
Oo('D) + H,0 - 2HO".

B coorBercTBUM ¢ 3THM Tepe]; mojayeil cMeceit
Ta30B-TIPEKYPCOPOB B KaMepy B [7] o-TiHeH OKWMCIAIH
030HOM, a TakKe THIPOKCHJIBHBIM pagukasom (OH),
o6pasylonmMcsa B pe3yJbTaTe (HOTOJIN3a 030HA U BTO-
PUYHBIX peakiwii; B [9] masa ctumyasiuuu dbotonnTide-
CKUX peakIuii, B yacTHocTu okucjeHuda SO, g0 HySOy
B npucytctBun O3z u HyO, comep:xuMoe kaMepbl 061y -
Yyan yapTpaduoIeToM B AMana3oHe AJIUH BOTH oT 250
o 400 HM ¢ moMorbio 250 BaKyyMHBIX ONTOBOJIOKOH-
HBIX BBOJIOB B BepxHell yactu Kamepbl. B [7—9] mo-
MIMO pacIlpejleJieHuii 1o pasMepaM 06pa3yonuxcs
YACTHI[ U A3POUOHOB OTHPEAEIANN WX XUMUYECKHii
COCTaB C TIOMOIIBIO MacC-CIEKTPOMETPOB, a TaK:Ke KOH-
nentpamun SOy, Oz 1 NHs.

Hanuune MOHOB MOBBIMIAET CKOPOCTH 06pa3oBa-
HUS KPUTHYECKUX 3apOJbINIell 3a cYeT MX CTaOUIn3a-
un (MOH-MHAYIMpOBaHHAs HYKJealys) TpH YCJIOBHH,
YTO CKOPOCTH HYKJIEAIINN He TIPeBBIMaeT Tpejesa CKO-
poctn wonmsarmu [16]. Mon-ungymupoBantasg HYyK-
Jleallisi B TOTPAHUYHOM cJioe aTMocdepbl orpaHmdeHa
CKOPOCTBIO 06pPa30BaHIA MOHHOI Taphl ¢ MAaKCUMYMOM
0K0JI0 4 ¢cM ™ - ¢! [10]. M3-3a BAUSIHUS CTEHOK KaMepbl
BpeMsT HabOJIIOJIEHHsST TIPOIlecCOB 06pa30BaHUSA aspo30-
Jlefi OrpaHNYMBAJIOCH TATHIO YacaMH.

Bce BbIIIEN3/105KeHHOE CBHUIETEIBCTBYET 00 aKTy-
QJIBHOCTH  WICCJEIOBAHUN 0O6PA30BAaHUSA T  IBOJIOTIH

«HOBDBIX YaCTUI[» B OYHIIEHHOM atMochepHOM BO3yXe
B KaMepe 6OJIBITIOTO 0o6beMa.

Henp mcciefoBaHNS — 3KCIepUMEHTAIbHOE IO~
TBep:K/leHe 06Pa30BaHIs HOBBIX a9PO30JIbHBIX YACTUI
U3 Ta30BBIX COCTABJSIONIMX aTMOC(epHOro BO3IyXa
B ycaoBusaxX DBoubioii aspososbhoil kamepsl (BAK).

IKcnepuMeHTaIbHble HCCJIe/I0BaAHUS
1 00Cy’K/[eHHe Pe3yIbTaToB

31ccnepumeuma./tbuaﬂ ycmanoskKa

OKCIepUMeHTbl NpoBoAWINCh B DBosbmoil aspo-
soapHOI KamMepe DIBY HIIO «Taiipyn», rae yciao-
BISI MaKCUMAJIBHO TIPHOJMKEHbI K YCJOBUSIM eCTecT-
BeHHoil atMocepnt (puc. 1).

Puc. 1. Bug BAK HIIO «Taiidpyn» usayrpm: ! — BXomHONI
TaM6yp pasmepoM 60 x 160 cM*; 2 — HampaBiISiomas IS yC-
TaHOBKU 00OPYIOBAaHIA; 3 — ToJBecHas IIatdopMa ¢ AaTiu-
KaMi TeMIepatypsl (JJIsI H3MePEeHHsT CYXOro U BJIAKHOTO BO3-
ZyXa), ONTHYECKNM JaTINKOM IIPO3PAYHOCTH U (HOTOIEKTPH-
YeCKHM JATYHKOM /7T H3MepeHIs pa3Mepa 00JavHBIX Kallesb;
4 — puyrpennuil ¢punprp HEPA13 ¢ GecineToyHbIM BeHTHIA-
TOpoM; 5 — TpyOKa BHYTPEHHHM jAuaMeTpoM 18 MM I JIHHOI
2 M ang 3a6opa Ipo6 Bo3LyXa M3 KaMepbl B CIIEKTPOMETD;
6 — cueTynk asponoHoB «Candup-3M»

O6bem kamepst 3200 M°.Ona 060pyI0BaHA JBYMS
(BHENIHNM W BHYTPEHHHM) aspoO30JbHBIMH (DUIbTPAMHU
kiaacca HEPA13 g oumctkm oT aspososeil 3akauu-
BaeMOro B KaMepy artMoc(epHOro Bo3[yXa, a TakKiKe
coJiepsKalierocs B KaMepe N30IMPOBAHHOTO OT BHeEITHEN
cpeabl Bozayxa. Ee KOHCTPYKIMS ¥ TepMOJITHAMUYe-
CKHe XapaKTepUCTUKH 1moJpo6Ho omucanbl B [17]. U3-
MepuTeJabHAS anmaparypa KaMepbl onncana B [18].

Bosayx B KaMepe TIOJTHOCTBIO W30JMPOBAH OT
COJTHEYHOTO CBeTa M MO/IBEP3KEH BO3/EHCTBUIO TOJBKO
MOHU3UPYIONIETO U3TyUeHTI.

JKcnepumenm no noOmeepKoeHuIO
omcymcmeus 6 Kamepe mexHuueckux
UCTNOUHUKO0E 2eHepauuu ddpPo3o.eil

A3p030JbHBIE YaCTHUIIBI PETUCTPUPOBATIICH CKAHU-
DPYIOIUM CIIEKTPOMETPOM MOABIDKHOCTH 4acTull SMPS
(Scanning Mobility Particle Sizer) mozemn 39361.88-N
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¢upmbr TSI. Tlpu6op usMepser NOABUKHOCTD TIPEI-
BapUTEJbHO 3apsDKEHHBIX YACTHI[ PAa3HOTO pa3Mepa
B 2JIeKTpUYecKoM Tose. /[l pasjiesieHust 4acTuil 110
pasMepaM HCTOJb30BasCs AU depeHImaNIbHbII aHaTI-
3atop noasuwxknoctu DMA (Differential Mobility Ana-
lyzer) monesm 3081, BXoaAmmil B cOCTaB CIIEKTPOMETPa,
YTO MO3BOJIIJIO U3MepPATh paclipejiefleHne B JUala3oHe
nunamerpoB dactuir ot 10 mo 1000 um B 115 m3mepn-
TeJIbHBIX KaHataX. [Ipu mpoBefieHUN SKCIEepPUMEHTATb-
HBIX nccyenoBannii DMA 6bLT oTperyimpoBaH Ha JHa-
mazon ot 15 g0 1000 uM. 3abop mcciaemayeMbIx Tpob
Bo3ayxa n3 DAK mpoBoautcs depes TPOIYIIEHHYIO
CKBO3b CTEHKY KaMepbl TPyOKY U3 OLIMHKOBAHHOI CTa/IN
BHYTPeHHUM JuaMeTpoM 18 MM u jsmHOil 2 M. AHajo-
ruyHas TpyOKa MPOIyIleHa Yepe3 PacloosKeHHOe I0o-
6mm3octn oT Tpu6opa OKHO I 3a6opa Hapy:KHOTO
Bosayxa. OIleHKa TOTeph HAHOYACTHI[ B BO3IyX03a-
60pHOIT TpyOKe He TMPOBOIIIACD.

Ounctka OT aspo3oJieil 3akauMBaeMOTo B KaMepy
arMocepHOTO BO3/lyXa U BO3[yXa BHYTPH KaMepbl
ocyIecTBIsIach aspodusbrpamn kiacca (High Effi-
ciency Particulate Air) HEPA13, ycTaHOBJIEHHBIME Ha
Bxo/ie 1 BHyTpu BAK cooTBeTcTBEeHHO.

/g TmoATBepIKIEHNSA TUTIOTe3BI 00 OTCYTCTBUU
B KaMepe HCTOYHHKOB TeHepaI[ll adPO30JIbHBIX YaCTHUI]
coJlepsKaluiicss B KaMepe BO3IyX OUUINAJICS MPaKTHYe-
CKI /IO HYJIEBOH MX KOHIIEHTpaIliH B /(Ba aTata (puc. 2).
Ha nepsoM srane (HauuHaercss npu { = t; U JJUTCA
npuMepHo 1,5 9) 3amoHAIOMMA KaMepy BO3AyX Mpo-
mycKkaan dYepe3 BHeImHUII ¢uiabTp. Bo3myx B Kamepe
IPaKTHYeCKN MOJTHOCTBIO 3aMEHSJICS OUUIIEHHBIM aT-
MochepHBIM BO3/IyXOM, B KOTOPOM KOHI[EHTPAITHS a3PO-
30JIBHBIX YacCTHI[ pazMepoM > 15 uM (HKHUN Ipeen
pasMepa YacTUIl B HCIIOJIb3yeMoM Ipuéope SMPS)
COCTaBNIANA TIOPSIAKA HECKONbKUX JeCATKOB YacTHI]
B cM°. 3aTeM BHYTpeHHss IMOJOCTh KaMepbl M30JIHPO-
BaJach OT IIPUTOKA BHEITHero Bo3gyXa. DBcienctsue
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TOTO, YTO 4Yepe3 HEKOTOPOe BpeMs IOCJe 3alO0JHEHUS
KaMepbl OYHIIEHHBIM OT a3P030Jieil BO3yXOM B KaMepe
HAYMHAIOT PETUCTPUPOBATHCS BHOBb 06pasyeMble aspo-
30JIbHBIE YACTUIBI, OBLI TIPeIYCMOTPEH BTOPOH aTamm
ounctkn (o6o3HaueH fp). OH OCYIIECTBJIANCA TIOCJTE
TIpeKpaIeHs POCTa CUETHON KOHIEHTPAITNN MEeJKIX
(pasmepoM ~ 15 HM) a3PO30JbHBIX YACTHI[ U COCTOSLI
B yJlaJIeHUU a3p030Jieil, 06pa3oBaBIINXCs M3 BXOSIIINX
B COCTaB 3aKaYeHHOTO B KaMepy aTMoC(epHOro BO3[IY-
Xa Ta30BBIX KOMIIOHEHTOB, C MOMOIIbIO BHYTPEHHETO
aspoduIbTpa B TeYeHHe NPHUMEPHO ABYX 4acoB (06o-
3HaueH f,t3). Ilocme BTOpPOro sTama OYNCTKH B KaMepe
YCTAHABIMBAETCS TPAKTHYECKN HYJeBas KOHIIEHTPAITI
asposzona (He Gosiee HECKOJIBKHX YacTHI[ B CM°), KOTO-
pasg coxpangerca 6osgee 300 4. BxiioueHne Haxos-
leficss B KaMepe ammapaTypbl, B TOM YHcJe U IepeMe-
TTIBAIONIETO BO3JyX B KaMepe BEHTUIATOPA, He OKa-
3bIBAET BJIUAHUS Ha KOHIIEHTPAIMIO a’po30yd. Bce
BBIINIIEOTIICAHHOE CBH/IETENIBCTBYET O TOM, YTO CTEHKH
KaMepbl U HaxXoJsdleecsl B Heil 060pyoBaHIe He TeHe-
PUPYIOT aspo30JibHble YacTuilpl. CieoBaTeNbHO, pe-
3YJIBTAThI HKCIEPUMEHTa MOJKHO TICIIOJb30BATh [T
OTIEHKHN CKOPOCTH 06PA30BAaHUS HOBBIX YAaCTHII.

Ha mavamprOM 3Tamme o6pa3oBaHNA HOBBIX YACTHUIL
WX 4YHUCJIeHHas KOHIeHTpalnus Maja. MOoKHO IpeJno-
JIO’KUTDB, YTO TIPOLECCHI KOATYJISIUN He3HAUYNTEIbHBI
10 cpaBHEHNIO ¢ 06pa3oBaHeM HOBBIX YacTHull. Vcmob-
3ys 3aBHCHMOCTD, Tpe/JIoKeHHYI0 B [6], momygaem
OTIEHOYHOe 3HaveHne CKOPOCTH OOpa30BAaHUS HOBBIX
YaCTHII B BO3/yXe, COJepsKallleM Ta3bl-TpealniecTBeH-
HUKW a39PO30Jid, XapaKTepHbIe [IJII 3aKaueHHOTO B Ka-
Mepy Boszayxa, J,~(0,7+0,8) em® - ¢,

TTosiBJieHne HOBBIX YacTUI[ B aGCOJIOTHO TEMHOM
TTOMETIeHNN MBI CBSI3bIBaeM ¢ 06pa3oBaHWEM BHYTPHU
KaMepbl WOHOB, KOTOpPbIEe BOBJIEUEHBI B IIETTOYKY XUMU-
YeCKUX TIPeBpAIeHNil Ta30B-TIPE/IIeCTBEHHIKOB a3PO-
30Jid, BXOJAAIMIUX B COCTaB aTMOC(epHOTO BO3IyXa.

-o— Hapy:xubli Bo3ayx
—s— Vl3MepeHns BHYTPH KaMepbl

=

toty 10"

tats 10° 10*

Puc. 2. 3aBucuMOCTb OT BpeMeHU cueTHoIl koHueHTpauuu asposoneir (N) B BAKe B mpolecce UX 5BOJIOLNMHU IIOC/IE 3aIl0JHEHMS
YJAUYHBIM BO3yXOM, MPOMYIIEHHBIM Yepe3 BHEIIHUN 1 3aTeM BHYTpeHHUN GuiabTpet [19]
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H3amepenus konuenmpavuuu uonos 8 bAKe

B nauasne skcrepuMenta B BAK 6bu1 3akavyan 6e3
¢urbpTpa HAPYIKHBIN BO3AYX C COJEpKAaHUEM BJaru
a=8r/M° U KOHIeHTpalueil a’pPO30JbHBIX YACTHUI]
N, = 7200 cm>. Ilocite 3amo/HeHHs KaMepbl TeMIepa-
Typa BO3/JyXa CpaBHATACh C TeMIepaTypoll CTEeHOK
KaMepbl, paBHoil 25°C. B mpolecce sKcrepuMeHTa
OUHUCTKA BO3/yXa OT aspo3oJiell ocyliecTBJsIach ¢ 110-
Morbio BHyTpeHHero ¢mabtpa HEPA13. duasrpanna
HaYMHATACH TOCJe CTAaOMIN3AINN CYETHOI KOHIIEHTpa-
IIUU YaCTUI] U BBITOJHANIACH YeThIpe pas3a Mo 45 MUH.
ITocne puabTpaIiy Jeainch 3aMepbl CUeTHON KOHIIeH-
Tpaluu a’po30Jieil ¢ ToMoIbio crekTpoMeTpa SMPS.
KonrenTtpainusi HOHOB 06enX TOJSIPHOCTE, UMEIOINX
MOABMKHOCTD BbIIe 0,4 cM’/B - ¢, ollpeessIach ¢ I0-
MOIIBIO cYeTInKa adpononoB «Camndup-3M». B Teue-
HUe BCEro KCIIepUMEHTa Cpe/lHee 3HAUeHNe MOITHOCTH
9KCIIO3UIMOHHON 103bI TaMMa-u3ayuerns B bAKe mpak-
THUeCKH He M3MEH:JOCh U HaXOJAWJIOCh B IIpejesax
9,4 MKP /4 (3aMep OCYIIECTBIAJICS C UCTOJIb30BAHUEM
nosumerpa JITJIM). PesynbTaThl sKcIepuMeHTa IIpe/-
craByieHbl Ha puc. 3 (uB. BIaaka). CTpeskaMu oTMe-
YeHbI 3HAYEHWS KOHIIEHTPAIMH aTMOC(hEpPHBIX a3PO30-
neit (N,, cM™), mosyueHnble mocie ouepeHbIX 45 MUH
pa6otel BHyTpeHHero (uibrpa. OTMETHM, YTO IPU KOH-
HeHTpamusax asposoneii N, < 100 cM™> B BAKe koH-
LEeHTPAIIMM OTPHUIATEJbHbIX U IIOJOKUTEJbHBIX HOHOB
focTiraan npegenbHbix emmans (3-10° u 4-10% em™
COOTBETCTBEHHO), T.e. TPH JAaHHON MOIIHOCTH 9KCIIO3H-
IIMOHHOI /T03bI TaMMa-NU3JIyYeHns CKOPOCTh WX TeHepa-
I[UU CTAHOBIJIACh PABHOI CKOPOCTH X PEKOMOWHAIUH.

KontlenTpaiisi MOHOB TOCJe BBIKJIIOUEHUS BHYT-
peHHero GpUIbTpa CHaYAJa HAUNHAET PE3KO PACTH, 3aTeM
ee POCT 3aMeJlJIsieTCsl JI0 CJeIYIOIero ceanca paGoTbI
¢unprpa. Buanmo, peskoe yBeqmdeHHe KOHIIEHTPAIINT
HOHOB CBSI3aHO C PEe3KUM CHMJKEHHEM CTOKa HOHOB
BCJIEZICTBUE YMEHBIIEHUS KOHIIEHTPAINN  a3po30Jieit
mocJsie paboThl GUIbTPA TIPU HEM3MEHHON WHTEHCHBHO-
CTH WX TeHepalil, TaKk KaK B TIPOIecce BCETO 3KCIie-
pUMeHTa cpe/lHee 3HAUeHUEe MOITHOCTH JI03bI PaIHaIi-
ouHoro motoka B BAKe mpakTudeckn He MeHSTIACH.
3areM KOHIEHTpalllsl HMOHOB CTa0WIN3MPOBATach Ha
60Jiee BBICOKOM YpPOBHe. Y MEHbBIIIEHHOE cojlepsKaHue
a3po30JIbHBIX YacTull B Bo3ayxe BAK npusoaur k 1o-
BBIIIEHUIO JKUBYUeCTH HOHOB M, KaK CJe/IcTBUe, K yBe-
JIMIEHUT0 UX KOHIIEHTPAITHH.

Hunamuxa o6pasosanus
aA3pP030abHbIX YACUY U UX IEOTIOUUU

Boiio npoBesieHo 15 9KCIIEPUMEHTOB JIETOM 1 OCe-
HBIO U 4YeTbipe 3KcnepuMenta 3umoit B 2018—2019 rr.
Bo Bcex akcrepuMentax (KpoMe OZHOTO, MPOBEAECHHO-
ro 3uMoii) ormedascst pakT o6pa3oBaHUsI HOBBIX Yac-
TUI. DTO TOJATBep:KIaeT MHeHUe [2—5] o dopMupoBa-
HUU HOBOTO a3p030JiA B TpuUpofe. Pe3yabTaThl sKcIie-
PUMEHTOB TIO W3MepeHWI0 KOHIIEHTPAIMN  WMOHOB
B BAKe cBuIeTeSbCTBYIOT O TOM, YTO B OJHUX U TeX
ke ycaosuax (mpm orcyTcTBumM cBeTa) (pOpMUpPOBaHUE
YaCTHI[ 3aBUCUT OT TOTO, B KaKoe BpeMsl CYyTOK H Bpe-
Ms rojia Bo3yx 3akaunBajcsi B BAK.

Mpl He ompenessAIN COCTAaB BO3/yXa, 3aKayiBae-
Moro B BAK, B ToM 4ncjie KOHIIEHTPAllUU MaJjbIX Ta3o-
BBIX TpuMeceil. Ha kadecTBeHHOM ypoBHe OBLTO 3aMe-
4eHO, UTO B JIeTHe-OCEHHWIl 1epuo/i B OT(OUIBTPOBAH-
HOM aTMOC(epHOM BO3/yXe MacCcOBas KOHIIEHTPAI
BHOBB 00pa3yeMmbix B BAKe wacrtuir Gosiee M3MeHUNBa,
a CIIeKTPBI UX pacipe/iesieHus o pazMepaM 6oJiee y3KHe.

[Togpo6Ho 6b11 MccaenoBan caydait 30.08.2018 r.,
KorJia Bo3ayx ¢ temreparypoii 20 °C u Biarocosepka-
HeM 12 T/M° Hauan 3aKAuMBATBCA B KaMepy depes
BHemHWl GuibTp B 12:17 1m0 MeCcTHOMY BpeMeHH.
[Tporecc dhopMUpOBaHUS U HBOJIONUN CIIEKTPa pasMe-
POB 06pPa30BaBIINXCST YaCTHI[ MCCIEOBAJICA B TeueHUe
mrect cyTok. [losydeHHDBIE pe3yJbTaThl Mpe/CTaBICHBI
Ha puc. 4 (uB. BKIaaKa) [19].

Jlna cpaBHeHUS XapaKTepHUCTHK BHOBH 00pPa3o-
BAHHOTO a3P030Jid U a9po30Jd aTMOc(hHepHOTO BO3yXa
TIpe/ICTaBJIeH CIEeKTP a’po30Jid HApPY:KHOTO BO3IyXa
(kpuBasg ¢ wunHAekcom external) ¢ KoHueHTparueii
Nt = 4-10° ™3, Ungere 0 COOTBETCTBYeT Hauasy
u3MepeHus creKTpoB aspo3oJisi B BAKe, coBmagaionie-
MY C MOMEHTOM OKOHYAHWS 3ATOJTHEHUS ee OYNIIeHHBIM
BO3IyXOM. VI3MepeHHasT B 3TOT MOMEHT KOHI[EHTDAIII
N = 27 em™>. [TockosbKy B 3TOT MOMEHT YaCTHUIIbI
PETUCTPUPOBAJINCH TOJBKO B OTIETbHBIX KaHaJax,
kpuBag «t = 0» TpeacTaBjeHa OTAEJbHBIMI TOYKAMH.
[lanbHeiinme WHIEKCBI COOTBETCTBYIOT —IIPOIIE/IIEMY
C 3TOTO MOMEHTa BpeMeHHU B YacaX OT Hadaja COOTBET-
CTByIOIUX W3MepeHuii. Bujano, 4yro yske depes 1/3 u
Ha (oHe OCTATOUYHOTO adPO30JIA MOABIIIOTCS JTOMOJHNI-
TeJTbHBIE YACTHUI[BI pa3MepaMi BBINIe HIDKHETO MOpoTa
B 15 uM. YUepe3 Tpu yaca GopMupyercss MPaKTHIECKH
nosiHAas (GYHKIUSA pachpe/iesierns, a yepe3 20 4 — QyHK-
11, B KOTOPOIl OTCYTCTBYIOT YaCTHIIBI MeHbIle 15 HM.

Pe3ynbraTbl 5KCIIEPUMEHTOB, TIPOBEJEHHBIX B JIET-
He-OCEHHMUIl TIepHo/l, MOKA3bIBAIOT, YTO KOHIEHTPAIIHS
ra3000pa3HbIX COeINHEHN!, KOHBePTUPYIONINXCS B as-
Po30JbHYI0 (hasy, KOTOPYI0 MOKHO OIEHHUTDb MO Macco-
BOIl KOHIIEHTpAITN C(HOPMIPOBAHHBIX HOBBIX YACTHII,
MakcHMalibHa B jgHeBHOM Bosayxe (0,6 Mxr/M°). Beue-
poM oHa yMeHbmaercs 10 0,2 MKr/M°, a HOUBIO 10
0,09 mMxr/M°.

Pe3yabTaTbl 9KCIIEPUMEHTOB, TIPOBEJEHHBIX 3M1-
MOI, KaueCTBEHHO OTJIMYAIOTCS OT PE3YJbTATOB JIETHUX
U OCEHHUX HKCIEPUMEHTOB.

[lepBoe oTim4me COCTONT B TOM, YTO 3WMOI MOII-
HOCTh MCTOYHUKOB JIETYYHX OUOTEHHBIX OPTaHMYECKUX
coeIMHEHTIT, BBIOPACHIBAEMBIX PACTUTENBHOCTHIO, Kpafi-
He Maja. To ke camoe HAOIOIAJIOCH W B UCCJIE€JOBAHIH
npoiteccoB (OPMUPOBAHUA HOBBIX YACTUI[ B AHTAPKTHU-
ne [20], Tae xoHcTaTHpOBAINCH (DAKTBHI MOSIBJIEHUS HO-
BBIX a9PO30JBHBIX YACTHI[ TPU BETPe C OTKPBITOTO
OKeaHa U OTCYTCTBHE HOBBIX YaCTHI[ IPH BeTPax C Ma-
TepUKa WK JIeJJOBBIX MOJIeii.

Bropoe ornmyme cBg3aHO ¢ TeM, YTO 3WMOW NPH
OTPHIIATETbHBIX TeMIepaTypaxX B BO3yXe ¢ HU3KOI ab-
COJTIOTHON BJIAKHOCTBIO OGBIYHO MeHbINe THAPOKCUIb-
HBIX TPYIII, KOTOpble MPeANOJOKUTENbHO MOTYT yda-
CTBOBaTb B 00Pa30BaHUU HOBBIX a’PO30JIbHBIX YACTHUIL
B ounileHHOM Bo3ayxe BAK.

MpbI riccieIoBaJIN YeThIpe ciydasi, KOor/ia Bech pH-
JIETAIONINIT pailoH ObLI TOKDPBIT CHEXHBIM ITOKPOBOM,
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Iy cjaabblii BeTep, TeMIeparypa OblTa OTPHIIATETb-
Hoit. OIWH U3 IKCIEPUMEHTOB TTPOBOJUJICSA MPHU OTHO-
cutesbHO Huskoil Temneparype (T = -11°C). Mereo-
POJIOTHYECKIe YCJIOBHS, TIPU KOTOPBIX BO3AYX 3aKadu-
BaJici B KaMepy /il TIPOBEJEHUS 3KCIEePUMEHTa,
COOTBETCTBOBAJIN KPAal0 AHTHIUKJIOHA C U30TepMuTde-
cKuM TpodusieM TeMIepaTypsl B cioe 10 300 M, Tocse
HeboupImoro cHeromaga. CyeTHas W MaccoBas KOHIEH-
TpaINN a3po30J HAPY)KHOTO BO3AyXa ObLIN He6OIb-
umvn (N, = 1400 em3, M, =1,2 mxr/mM%). Dror ciy-
yail XapakTepusyercsi TeM, 4TO He ObLIO 3aMeYeHO II0-
SIBJIEHUSI HOBBIX YaCTHI[ B TeueHue 22 4 HAOIOIeHUs.
B ocTaabHBIX 3UMHUX 3KCHEPUMEHTaX, KOTOPbIE IMPO-
BOJIMJTHCH TIPU YMEPEHHBIX OTPUIATEJbHBIX TeMIlepa-
Typax 3aKa4aHHOTO B Kamepy Bozayxa (ot -1 go -7 °C),
orMevasioch (B orsmune ot ciaydas T = —11°C) nosis-
JleHne B KaMepe HOBBIX a3pO30JIbHBIX dacTuil. Ilpu
TOM HUX MaccoBas KOHIIEHTpaIusl OblIa HIDKe, 4eM
B JIETHE-OCEHHUX 3IKCIIEPUMEHTaX, ¥ COCTaBJsa OT
0,08 10 0,095 pxr,/ .

3akjaoyeHne

PesybTaThl NpoBeleHHbIX HCCJIEOBAHUI II03BO-
JITIOT C/IeJIATh CJIEYIONIIe BBIBOIDI.

1. B TeMHOTe B OUMIIIEHHOM OT a3p030Jiell M30J1-
POBaHHOM OT OKpy:Kalolileil cpenbl o6beMe aTMocdep-
HOTO BO3AyXa B TeueHue 20 MUH IOCJie €TO OYHUCTKH
PETUCTPUPYETCS TOsIBJIeHNEe HOBBIX a9PO30JBHBIX YaC-
THIl pa3MepamMu > 15 uM. B Teuenne 20 MUH OHU YK-
pynustioresi.  [Iporiecc o6pa3oBaHusi HOBBIX —YaCTHUIL
B Bo3zyXe JTUTCS He Gosree 20 d.

2. IlockosbKy MaccoBag KOHIIEHTpallus BHOBD
06pa30BaHHOTO a3PO30JId TTPOTIOPIINOHATbHA €T0 TIIOT-
HOCTH, a 00I[asg Macca TAKOTO a3po30Jist paBHa OO6Ieit
Macce KOH/IEHCUPYIOMMUXCSI KOMIIOHEHTOB, TO MOYKHO
oueHuTh (Ha OCHOBaHMU H3MEPEHMH CIIEKTPOB pasMe-
POB  a3PO30JIbHBIX YACTUI[) MACCOBYIO KOHIIEHTPAIHIO
KOH/IEHCUPYIOIINXCSI ~ KOMIIOHEHTOB — BeJIMYUHON  OT
0,09 mMxr/M° (Houb) 10 0,6 MKr/M° (1eHb), Tpeamnoa-
ras IUIOTHOCTb BellecTBa asposons 1 r/cm®. Ecim
MPE/INONIOKUTD TJIOTHOCTh BeNecTBA a3po30Jist, Ha-
npuMep, 2 r/cM’, To 3HaUEHHe MAacCOBOIl KOHI[EHTpa-
U1 YMHOKaeTcs Ha 2 1 T.[.

3. B aKkcmepnMeHTaxX YCTAHOBJIEHO, YTO CUETHAS
KOHIIeHTpalust atMoc(hepHBbIX HOHOB B aBCOIOTHO YHC-
ToM Bosayxe (B orcyTcTBue aspososieit) B BAKe moa
JleficTBeM paJHaIliOHHOTO TOTOKa ~ 9,4 MKP/4 Mo-
JKeT JOCTUTaTh IpefebHBIX Beamana 3 - 10° e mms
OTPUIIATEIbHBIX 1 4-10° eM™ a7 HONOKHUTETbHBIX
HMOHOB.

4. Tlockompky HE cTenkn BAK, Hu o6opynoBanue,
Haxo/idIeecs BHYTpH, He TeHepHUPYIOT HOBBIX YACTHII,
BAK mo3BoJigeT cTaBUTh 3KCIEPUMEHTHI 1O HCCIeI0-
BaHUIO TIPOIECCOB O6PA30BAHNUS U HBOJIOIUU a3PO30JIb-
HBIX YacTHIl B aTMOc(epHOM BO3/lyXe B YCJIOBUIX OT-
CYTCTBUSI COJIHEYHOTO CBETA.

BJIaI‘Ol[apHOCTI/I. Mpr IIpu3HaTeJIbHbl TPEM aHO-
HUMHBIM pelleH3eHTaM 3a CAeJlaHHble 3aMeYaHuA U BbI-
CKa3aHHbIE ITPpEeAJIOKEHNA.

10.
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The results of experiments in the Large Aerosol Chamber of RPA Typhoon revealed the appearance of new
aerosol particles larger than 15 nm in an aerosol-free volume of atmospheric air isolated from the external envi-
ronment in darkness 20 min after the air purification. The generation of new particles is associated with the
possible presence of gases — precursors in the atmospheric air. The gases-precursors turn into aerosols under the
action of cosmic rays penetrating into the chamber. The experimentally derived particle size spectrum evolution
(over several days) shows that the generation of new aerosol particles lasts no more than 20 hours. During the
evolution, the particles become larger and reach more than 100 nm size. After repeated purification of the air
inside the chamber with the removal of newly generated aerosols, no new particles were detected for 10 days.
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Puc. 4. O6pasoBanie U 3BOJIONUSA BTOPHYHOTO aspo3ois B BAKe mocie 3amonHeHHs ee BO3ZyXOM, OUYHIIEHHBIM OT a3pO30JIs

BHemHUM ¢uapTpoM HEPA13, 30.08.2018 r. Kpussle coorBeTcTByIOT HavasaM 10-MUHYTHBIX IIUKJOB M3MEPEHUIl B 4acaX, OTCUM-

TBHIBAeMBIX OT MOMEHTa OKOHYAHHA 3alloTHEeHHS KaMepbl; BepTHKAIbHasd JHHHUA — HIDKHHUI TIOPOT M3MepeHHil HCIOoTb3yeMOoro
npubopa SMPS [19]
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