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[IpencraBieHo omnucaHue aBTOMATH3UPOBAHHOTO KOMILTEKCA, CO3JAHHOTO [JIS1 U3MepeHMil coJep>KaHUs Be-
IIecTB ¢ PasHoOil JieTy4ecTbio B IIEeCTH AUaNa3oHaxX pa3MepoB dacTul oT 0,3 10 5 MKM IIpH HCKYCCTBEHHOM HarpeBe
or 25 mo 200°C (¢ npomeskyrouHoit Toukoit 100 °C). KoHIleHTpalyss YacTHI[ PEerucTpUpoBaiach (GoTosIeKTpuye-
ckuM cdeTynkoM. [IpuGopHBIH KoMIIeKc ObLI alpoOHPOBaH B OTAETBHBIX CePHAX KPYIVIOCYTOUHBIX HaOIIOIeHUil
B pasHble ce30HBI 2021—2023 rr. IIpoBeseHo cpaBHeHne n3MepeHuil (HoOTO3IEKTPHUECKUM CIETINKOM U HHTErpasb-
HbIM HedenoMerpoM B gekabpe 2022 r. u mapte 2023 r. [TokazaHo, 4T0 BapualUil J0J€BOTO COJEPKAHUSI PACTBO-
PUMBIX CEPHUCTBIX COEIMHEHUI M0 JaHHBIM CUeTYNKA XOPOIIO COIJIACYIOTCS ¢ M3MEHUYMBOCTBIO IapaMeTpa KOHIEeH-
CAIIIOHHOIl aKTUBHOCTH. [IpuMeHeHue MeToJa TepMHYECKOTO BO3JEHCTBHS MO3BOJUT IIOJYYUTH JOIOJTHUTETbHBIE
CBeJleHHSI O Ce30HHOM U CyTOYHOM XOJIe COCTaBa aspo30Jisl B CpelHeIUCIIEPCHOM /IMalla30He Pa3MepoB YaCTHIL.

Knaiouesvie croea: aspo3onb, JeTydne KOMIOHEHTHI, TEPMUYECKOe BO3JeiicTBIe, (POTOINEKTPUUECKUE CUETIN-
K1 gactuir; aerosol, volatile components, thermal impact, optical counter.

Beegenue

PasButne Mojesieil ONTHYECKUX XapaKTEPUCTHK
23P030J1s1, 06eCIeYNBAIOINX OIIEHKN €ro BKJAJa B pa-
nmuaronnblii popeunr [1—8], u adbdekTuBHOCTD TIPH-
MeHEHHUs Pa3JUYHBbIX CHCTEM, PaGOTAIONINX 4Yepe3 aT-
Mocdepy, BO MHOTOM 3aBHUCIT OT 06ecTie4eHHOCTH JTaH-
HBIMH HATYyPHBIX H3MepeHmii. Kak TokaspiBaeT Haml
OTIBIT, KOPPEKTHAs OIeHKAa PaJHalllOHHO-3HAYUMbIX
CBOICTB 239p030Ji1 BO3MOKHA TOJBKO TMPH COYETAHUH
Pe3yJIbTATOB /IJIUTEJbHOTO MOHUTOPHHTA €0 OCHOBHBIX
XapaKTEPUCTUK U ITI03TAITHOTO Pa3BHTHI Ha 3TOH 6ase
HMIIUPHYECKUX BBIYUCIUTETBHBIX MO/ieieil ¢ orpaHmyeH-
HBIM HaGOpOM H3MepsIeMBIX BXOIHBIX MapaMeTpoB [6—8].
[Ipu ucnoIb30BAaHUU SMIUPUYECKUX JAHHBIX I pac-
YeTa ONTHYECKUX W PAAMANNOHHBIX XapaKTePHUCTHK
a3P030JId CYIIECTBYET JOCTATOYHO CJIOKHAS IpobieMa
B MO/IEJIUPOBAHUHN KOMILIEKCHOTO TOKAa3aTelisl PeoM-
JIEHUSI 4acTUI[ PA3HBIX Pa3MepoB, KOTOPBIN OIpeeisi-
ercsl nX (PUBNKO-XMMHYECKUM COCTaBOM. B coBpemen-
HOWl Bepcuu paspabarbiBaeMoii Hamu Mozeaun [7, 8]
yHKIMS pacnpe/iesieHNs 110 pa3MepaM 3aJaeTcsl CyIep-
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MO3UIMEN BYX MTHPOKUX MOJ — CYOMUKPOHHBIX W TPY-
60OUCIIEpPCHBIX YacTHIl. [IpW oOlleHKe KOMILJIEKCHOTO
MoKa3atesis TPeOMJIEHus M = N — iX CyOMUKPOHHBIX
YacTUI[ pacyeT TPOBOAUTCA TpH 3ajaHuu n = 1,5
171 (YCJIOBHO <«CYXOTO») HEMOTJIOMAIOIIETO adPO30Jist
(x =0) u ¢ nobaBjieHueM 110 TIPABUIY CMeCU Y3KOIi
¢ppakiun mornomaromero Bemectsa (m = 1,8 — 0,74 - )
B ero coctaB. /lajee ocCyIiecTBAgeTCS BBIYHUCIEHIE
TpaHchopManun QYHKIUN paclpeleeHNs Mo pa3Me-
paM ¥ KOMILJIEKCHOTO TIOKa3aTe st TPeJIOMIEeHUsT YaCTHIL
Pa3HBIX pa3MepoB BCJEACTBHE H3MEHEHUS 0N BOIBI
B WX COCTaBe IIPU BapUAIMSIX OTHOCHTEJIbHON BJIasKHO-
cTH Bo3ayxa [7].

[TokazaHo, YTO y’Ke Ha OCHOBE 3TOH BepCUU MO-
JleTA yIaeTcsT BOCCTAHOBUTb OCHOBHBIE OINTHYECKHE Xa-
PaKTEpUCTHKU B BUAUMON 06JIACTU CIEKTpa C HeoTpe-
JIeJIEHHOCTDIO, BITOJIHE TPUTOAHOIT JJIsI pellieHns] MHOTHX
HAay4YHBIX M HPUKIATHBIX 3amad. [8]. 3BectHO, uTO
KOHIIEHTPAINA W XUMHUYECKHH COCTaB YaCTHI[ OIpeje-
JITIOTCSA  CJIOKHBIM KOMILIEKCOM BHEITHHUX ITPOIIECCOB
Pa3IMYHOTO MPOCTPAHCTBEHHO-BPEMEHHOTO Maciitaba.
B kaxaplii MOMEHT BpeMeHH B IIYHKTe HaGJIOIeHIi
pacmpesieJieHrie a3po30Jid 10 pa3MepaM U ero XuMmde-
CKUil cOCTaB 3aBUCAT KaK OT MPeIbICTOPHH 3aposK/e-
HUS BO3AYITHONH MAacChl, ee TPAeKTOPHH M BPEMeHU
mepeMeniennst K MyHKTY HaGJIioeHuid, TaK U OT IIOCTO-
SIHHOH TpaHc(hOPMAIK 10T BO3/eHCTBIEM GBICTPOIIPO-
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TEKAIONIX MPOIECCOB W BIMIHNEM MECTHBIX MPHUPO/-
HBIX W aHTPOMOTEHHBIX MCTOUYHUKOB [9].

OueBUHO, 4YTO 06€CHEeYnTh MOHUTOPHUHI COCTaBa
YACTHI[ Pa3HBIX Pa3MepoOB C TIPUMeHeHNeM KaHOHIYe-
CKHX METOJIOB XMMHYECKOTO aHaIM3a [T OIIeHKH 3a-
BHUCHMOCTH TOKa3aTeJisl MPEJOMJIEHUsI OT pa3Mepa dac-
i m = f(r) ¢ XOpOWNUM paspelleHneM M0 BpeMeHH
He TIPeJICTaBJIEeTCS BO3MOKHBIM WM3-32 WX HeOolepaTHB-
HocTH U GoJibIoil TpyAoeMkocTu. OnpeeeHHbIH Tpo-
Tpecc B peIleHWH 3TOW 3aJauil CBSI3aH C WCCJIeI0Ba-
HUSIMU JIETYYECTH a9PO30JIbHBIX YACTHUI[ C IIPUMeHEHIEM
TepMoaHanu3a B Ja6opartopubix [10—13] u wHaryp-
HBIX [14—16] ycroBuax. B aTux skcmepmMeHTaX ocCy-
IIECTBJISAIACh TIPOKAYKA BO3yXa, COJEPIKAIIETO a3po-
30JIbHbIE YACTHIBI, Yepe3 HarpeBarteJb (TepMOJeHyIep)
7 B 3aBUCUMOCTH OT 33J[a4l U3MEPSINCh pa3Mep, KOH-
MEeHTpaIMd WM Macca YacTUI[ 10 Mepe HarpeBa [0
COOTBETCTBYIOIEll TeMIlepaTypbl, YTO TO3BOJIAIO KOC-
BEHHO OIIEHUTb OTHOCHUTEJbHOE COJIepsKaHIe OCHOBHBIX
BEI[eCTB B MX COCTaBe.

OpueHTUPysICb Ha pe3yJIbTaThl TepMOAHATH3A
C TpHMeHEeHHEM ONTHYECKUX MeTOJ0B B HATYPHBIX
yemoBugx [17], mamm ¢ 1998 r. B MOHUTOPHHTOBOM
pexxume Ha AspososbHoit cranuuu JIOA MOA CO
PAH [18] nccrenyiorcsa 3aBucuMocTu Koadduiimenta
HaIMpaBJEHHOTO PACCESTHUS IO/ YIJIOM 45° B BUAMMOI
06JIacTH CIIEKTPa OT TeMIepaTypbl B AHMAna3oHe 25—
250 °C [19].

C 2021 r. 6pUIM HAYaTBl KPYTJIOCYTOYHBIE W3Me-
peHUS TEePMOONTHYECKUX XaPAKTEPUCTUK adPO30Js
c TOMOIIbI0 MHTerpajbHoro Hedesomerpa. Ilosyden-
HBII K HACTOSIIEMY BPEMEHU MHOTOJIETHUI PSIT JTAHHBIX
MO3BOJINJI BBISIBUTb OCHOBHBIE CE30HHDBIE UM MEKTOJ0-
Bble W3MEHEeHHs OTHOCHTEJBHOTO 0OBEMHOTO CoJepsKa-
HUS BellleCTB PAa3HOI JIETYy4eCTH B COCTaBe CYOMUKDPOH-
HOTO a3po30Js B IiesioM [19], HO OCTaBUJI OTKPBITBIM
Bompoc 06 WX paclpeleleHnd B CpeIHeInCIepCHOM
Jnana3one — 06JIacTH Cyeplo3uIny (GYHKITHI pactpe-
JleieHns: CyOMUKPOHHBIX ¥ TPYOOIHMCIEPCHBIX YaCTHIL
Pa3HOTO TPOUCXOXK/JEHNSI W BpPeMeHU KU3HU B IIPH-
3eMHOM cJioe atMocdepsl [20]. /[ KocBeHHOI OIeHKU
BKJIaJla YACTHUI[ PA3HOTO (PU3UKO-XUMHYECKOTO COCTaBa
B [uarna3oHe pa3mMepoB 7 = 0,15—2,5 MKM U OIIeHKHU €To
BpeMeHHON quHAMUKHN ¢ 2021 T. 6BLIN HAYATHI KPYTJIO-
CYTOUHbIE HCCJIeOBAHUSA JIETYYeCTH BeEIECTBa aapo-
30JIBHBIX YACTHUI] TIPU MCKYCCTBEHHOM HATrpeBe C IpHuMe-
HeHneM (HOTOJEKTPUIECKUX CUeTYHKOB [21] u uHTe-
rpaJbHOro HedesoMerpa.

Ilenp paGoThl — OIlEHKA TE€PCIEKTUBBI MpIMeEHe-
HUS MeTO/la TEPMIYECKOTO BO3JEUCTBUS Ha a3PO30JIb-
HbIe YaCTHUIIBI PA3HBIX Pa3MepoB B AUAIa30HE IyBCTBH-
TETBHOCTH (POTOIJIEKTPUIECKITX CIETINKOB.

Marepuabl 1 METOABI

Jlnst uccieoBaHus JleTy4eCTH KOMIIOHEHTOB aspo-
30JIbHBIX YaCTHUIl PA3HBIX pa3MepoB IIPH KOHTPOIHpYe-
MOM TEPMUYECKOM BO3/IefiCTBIM ObLI CO3JaH aBTOMATH-
3MPOBAHHBIIl KOMILJIEKC M IIPOBEJIEHbI CepUu KPyIJio-
CYTOYHBIX U3MepeHUuil O06BeMHBIX K03 HUIHEeHTOB

paccegHud ¢ Ha JanHe BoaHBL 0,545 MKM HedeaoMeT-
poM M903 u cueTHBIX KOHIIEHTpalil aTMocdepHOro
asposonst N(r) dorosnextprmuecknm cuerankom A3-10.

OcHOBHBIE 3JIEMEHTHI KOMILJIEKCA OTHMCAHBI HaMU
B [19], a takke apyrumu aBTropamu B [10—16]. dtnmu
sJleMeHTaMu  sABJIsgoTCst: 1) BO3[yX03a60pHUK, 4epes
KOTOPBIH OCYIIECTBJISIETCS] HENPEPBIBHBINH O0TGOP aTMO-
cepHOro Bo3lyXa B TeUeHHE U3MEPHUTENIbHOTO ITHKJIA;
2) kaMepa peryanpyemMoro HarpeBa (TepMojeHyIep —
T/1); 3) pa3BeTBUTENb [J aBTOMAaTHYECKOTO pasjesie-
HUS TIOTOKA B a3PO30JIbHBIN cYeTYNK M HedeIoMeTp;
4) porossnekrpudeckuit cuerynk A3-10; 5) uHTerpasb-
ubiil Hepessomerp M903; 6) cucreMa ympaBJaeHUs U pe-
rucTpannn ga#HbiX. O6mag ammHa Tpy6ku T/] BHYT-
peHHuM auaMeTpoM 1 cM cocrtaBiasger S0 cM, AnuHA
HarpeBaTeJabHON Yactu TpyOku — 40 cM. CxopocThb
MpoKauku — 2 ji/MuH. BpeMst HaxXoxeHUs aspo30Jist
B T/I, corjacHo yKasaHHBIM IapaMeTpaM TPYOKH
7 CKOPOCTH MPOKAYKH, cocTaBisger 12—15 c.

Mertoanka 6bL1a caeayomieil: Ipu HaYaJIbHOW TeM-
nepatype 25 °C omnpeleaanch KodhPUINEeHT pacces-
HUS, 3aTeM — KOHI[eHTpaIid B AMalla30HaX JHaMeTpOB
cyxux vacrur 0,33—0,44, 0,44—0,54, 0,54—1,02, 1,02—
2,1, 2,1-5,4 MKM U cyMMapHOe cojlep:KaHue YacCTHIL
auaMeTpoM > 5,4 MkM. /lasee 0o 3aJjlaHHOI TIpOTpaMMe
aBTOMATHYeCKH BKJIOYAJICS HarpeBaTesb, NIPH TOCTHXKe-
HUU ONpeJeJIeHHOII TeMIlepaTypbl BO3AYIIHOTO MOTOKA
HarpeB OCTAHABIMBAJICS, U TeMIlepaTypa yAepsKUBaJIach
B mpenesax T +1° B TeueHnne 7—8 MUH, HeOOXOIUMBIX
JIUISL PETHCTPAIIUU MCCIeIYEeMBIX XapaKTePUCTUK.

3aTeM OCYIIECTBIISANICS TIEpeXol K CJeAyIoIeMy
3HAUEHWI0 TEeMIepaTyphbl, W H3MepeHHs] MOBTOPSLINCH.
Bpems nosHOTO IHKIA ¢ TpeMs (PUKCHPOBAHHBIMA 3Ha-
YeHUsSMU TeMIlepaTypbl B aumamaszone 25—200°C co-
ctaBrsano ~40—50 MuH. UKJIBI TOBTOPSINCH KPYIJIO-
CYTOYHO OJWH pa3 B TpU daca. Bce m3MepeHU: MPOBO-
auanch Ha Asposonbroii ctanimn TOA CO PAH [18],
pa6oTaioeil B MOHUTOPHHTOBOM pekHMe, 4To obecIe-
YIBAJIO BO3MOXXHOCTb KOMILIEKCHOI OIeHKU COCTOSTHUS
atMocdepsl B nepuoji HaGJIIOJeHNsT B KaKIOM CeaHce.

B MHOTOJIETHEM ITMKJIE TPOBENEHHBIX HAMH paHee
UCCJIeIOBAHN TEPMOONTHYECKIX XaPAKTEPUCTHK aTMO-
cepHoro asposoust [19] anmanmus usmeHeHus koadbu-
I[MeHTa HAMPABJIEHHOTO PacCesTHUS MPOBOAMJICS B JHA-
nmazonax Temmepatyp 25—100 u 100—250 °C.

Jl719 KOoTM4eCTBEHHOTO OMMCAHUA TepMOTpaMM GbI-
1 BBeZIeHbI mapameTpbl I, Q u S, KoTopble TO3BOJISIN
OIIEHUTb OOBEMHYIO 00 KOMIIOHEHTOB, MCHAPSIONIIX-
€51 B COOTBETCTBYIOIINX UATIA30HAX TEMIIEPATYP:

- 125°0) - p(100°C) _ 1(100°C) - u(250°C)
n(25°C) n(25°C) ’

, O

_ u(250°C)

T u25°0) )

rae w(T) — xoadduilmeHT HApPaBJIEHHOIO CBETOPAC-
CesTHUSI O/ YIJIOM 45° NP HArpeBe a’spo30Jid 0 yKa-
3aHHOI TeMIlepaTypbl.

I3MepeHHsI BCeX aspO30JIbHBIX XapaKTEPHCTHK Ha
crannuu Tposogsarca npu T = 25°C (oTHocuTe bHAST
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BJIKHOCTh He Gosee 20%), M YaCTUIBI paccMaTPHBa-
I0TCS HAMU Kak «cyxues [19].

Boi6op perepHBIX 3HAYEHWIl TeMIepaTypbl OBLI
MPOJUKTOBAH CJEIYIONUMI COOOPASKEHUSIMH.

1. ITpu yBesmuennn TeMmepatypsl oT 25 go 100 °C
B TEPBYIO OYepe/b MCHAPSIOTCS BBICOKOJIETYYHE CO-
e/INHEHNs U CBsI3aHHas Boja [9, 22].

2. I3 pmaHHBIX XUMHUYECKUX WCCIEJOBAHUIT mU3-
BECTHO, YTO B (POPMHUPOBAHUH COCTaBa CyOMHUKPOHHBIX
a9PO30JIBHBIX YACTUI[ OOJIBIIYI0 POJb HUTPAIOT CYJib-
datable coenunenus [23, 24], KoTopble UMEIOT TeMIIe-
paTypy pasyoxkeHus B mHTepBase 150—200°C [25].
Ottenkn Jietyuectu cyJbdara u 6ucyabdara aMMOHIS,
KOTOpBle TIPAKTUYECKU BCerjla IPUCYTCTBYIOT B aTMO-
cepHOM a3po30sie W BO MHOTOM OTIPEENIIOT €T0 THT-
pockonuyeckue cBoiictBa [16, 26, 27], mpoBoAMINCDH
TTyTeM COTIOCTABJEHWS JIETYy4eCTH BelllecTBa atMocdep-
HOTO a3pP030JisI C Pe3yJbTaTaMi JAaG0PATOPHBIX 3KCIIe-
PUMEHTOB TI0 M3MepeHHI0 YHCTBIX coJeil [27]. Cuemo-
BaTeJIbHO, MOJKHO TIOJIaraTh, YTO O6beMHAs J0JIsI Belle-
CTBa 4YacTHUI[, yJeTyuymBaiolllerocs B auanaszone 1 =
= 100—200 (250)°C, npe/acTaBjieHa MPENMYIIECTBEHHO
cyabdartami.

3. YunTeiBasg, 4TO B AHMANa30He pa3MepoB Gosee
1 MKM oTIpe/ieleHHBbIH BKJaJ B COCTaB a’po30Jis BHO-
cAT TpyboANCIIEpCHBIE YACTHUIIBI, OCTABIIUUCA 00BEM
npu HarpeBe 10 T = 250 °C, BepoSITHO, COMEPKUT dJie-
MEHTHBIN YIJIEPOJ, MOJUMEPU30BaHHbIE OPraHUYecKue
COeIMHEHM, OKCH/] KPEMHUsSI, MUHepaJbHbIe BelleCcTBa
1 coennHeHns MeTaanoB [9, 17]. B macrtosgmeii pabote
MBI HCIOJb3yeM CJIelyIOIIle YCJIOBHbIE TEPMUHBI: IIa-
pamerp F — BbIcOKOIeTy4He coefnHeHHs, Q — CyJb-
dartpl, 1 .S — HesleTyuyuil ocTaTox.

[lng cpaBHEHHUS ¢ pe3yJbTaTaMH paHee MPOBeeH-
HBIX uccaefoBannii [19] B Hacrosieir pa6ore paccMoT-
PEHBI Te jKe TeMIlepaTypHble WHTepBaJsbl. 113-3a MeTo-
IMIeCKIX 0COOEHHOCTeH M3MepeHnli CYeTIMKOM KOHed-
Hag Touka HarpeBa B3sATa He 250, a 200°C. IT0 He
BHOCUT OGOJIBIIUX HeOIpe/leIEHHOCTe!l B TOJIy4aeMble
pe3yJIbTaThl, MOCKOJIBKY, KaK MOKA3bIBAIOT JlaHHbIE Ha-
IIMX MHOTOJIETHUX H3MepeHUil, cHIKeHHe Koadduim-
eHTa paccedanus B auanazone T = 200—250 °C ne mpe-
BbIIIAET 7 %.

ITo amanornm ¢ dgopmyoit (1) a1 uccaeyeMbIx
XapaKTepUCTUK OyJeM HCIOJb30BaTh Te Ke MapaMeT-
PBI, JIOTIOJTHUB WX COOTBETCTBYIONIMMHU UHAeKcaMu: [,
Qs, Ss — mannble nHTETpaJgbHOTO HedesoMeTpa n Fy,
On 1 Sy — U3MepeHus CUYETYUKOM.

PesyabTatsl u 00CysK/AEHHE

Arnpobaniusg Tpu6OPHOTO KOMILIEKca ObLIa MPOBe-
neHa B 2021—2023 rr. OTAeTbHBIMU IUKJIAMU KPYTJIO-
CYTOUHBIX HaOJIIO/IeHNiT B pa3Hble ce30HbI. Ha puc. 1
MIPeJICTaBJIEHBl CpeJHeMeCsTyHble OObeMHbIE KOHIEH-
Tpaiu Yactuil d Vi ¢ pa3HbIMH [UAlla30HAME J[HAMET-
poB d, nosydeHHble B (eBpase 2023 r.

Kak BuHO, ipu HarpeBe aspo3soJig ot 25 g0 100 °C
B auamna3oHe pa3MmepoB dactuil oT 0,33 10 2 MKM Ha-
6/0/1aeTCs CHUKEHHE UX CYMMapHBIX 0ObEMOB 32 CUET
UCTIapeHNsT BBICOKOJIETYUnX coequHeHnit. [lamee mpm
HarpeBe 10 200 °C Ha 3TOM 3Ke y4yacTKe CHEKTpa pas-

MepoB yMeHbllleHne 00beMOB IIPOJOJ/IKAETCS U3-32 HC-
TmapeHns CyJabMaTHBIX coequnHeHHil. B To Xe Bpems
mpu d > 2 MKM JIETYYeCTb BEIeCTBAa YAaCTUIl BbIpasKeHa
HaMHOTO c1abee, a CJIeAOBATEIbHO, IPAKTUYECKU BeCh
COCTaB 4aCTUL] OlIpeJe/Is1eTCsl HeJleTyuYuM OCTaTKOM.
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Puc. 1. Cpeanemecsunibie s3Havenus (¢dpespanb 2023 1.) 06b-
eMHBIX KOHIeHTpauuii d Vi aspo30JbHBIX YACTHIL IIPH HarpeBe
1o 25, 100 u 200 °C

[IpenBapuTtebHble JaHHbIE, MOJIYYEeHHBIE C IIPH-
MeHeHHeM (DOTO3JIEKTPUYECKOTO CYETYMKA, MOKA3aJIH,
YTO B I[€JIOM PEe3YJbTAaThl OTpe/eeHns COAep KaHUs
PACTBOPUMBIX BEIECTB TI0 MapaMeTpy Qy B JAWama3oHe
pa3MepoB dactuii oT 0,2 MKM XOpOIIO COIJIACYIOTCS
C UMEIOIUMIUCS TIPe/ICTABIEHISIMI O CPeJHEM COCTaBe
KOHTHHEHTAJbHOTO aspososig [28, 29]. DBosee Toro,
6BLJIO BBISICHEHO, YTO B BapHAIMSIX COOTHOIIEHUS [10-
neit pactBopuMbIX coneil Qy («cyspdaroB») n Hee-
TY4ero ocTatka Sy B COCTaBe YACTHIL SIBHO IIPOSIBJISIOT-
csl 3aKOHOMEpHbBIE Ce30HHbIE OCOGEHHOCTH, KOTODBIE,
Kak u3BecTHO [26], u ompenessioT MX KOHIEHCAIMOH-
HBII POCT.

[l OlleHKN TPUMEHUMOCTH MeTOJa TePMOAHAJII-
3a ¢ 1esapio GoJjlee ETAIBHOTO M3YyUeHWs BpeMeHHOI
M3MEHUYNBOCTH CBOWCTB aTMOCHEPHOTO a3po30Ja OBLIO
TpoBe/ieHo cpaBHeHHe 3HaveHuit Fy, Oy, Sy B JAeka6-
pe 2022 r. u mapre 2023 r. Bpi6op aTHX cepuil Ha-
6/0/IeHUil OCHOBBIBAJICSI HA TOM, YTO TI0 JAHHBIM MHO-
roJieTHeT0 MoOHHUTOpWHTa (B MapTe — Hadvaje ampesist)
B TOJIOBOM XOjfle, KaK TPABUJIO, HAOMIOJAINCh MAaKCH-
MaJbHble 3HAYeHWS KOHEHCAIIMOHHON aKTUBHOCTH Ha-
IIpaBJIeHHOTO K03 UIINeHTa PACCeSHI O YyIIoM 45°
(nanee v45) [30]. B mepumoa mpoBeieHusi aHaJIU3UpYye-
Moil cepuM HcCCJeJOBaHUH Ha A3PO30JbHOH CcTaHIMU
B gexabpe 2022 r. 6bn OTMeYeHDBI HU3KIE cpeaHeMe-
CAYHbBIE 3HAYEHUsI KOHAEHCAIIMOHHON akTuBHOCTH (Y45 =
= 0,33[31]), a B Mapre 2023 r. — BbIcOKHE (Y45 = 0,49).

Ha puc. 2 npexnctaBieHb! 06beMHBIE O KOMIIO-
HeHTOB Fy, On m Sy yacTHIl pasjinyHBIX pPa3MepoB,
B KOTOPBIX HCHAPSIOTCS BENIECTBA B COOTBETCTBYIOMIUX
IUATla30HAaX TeMIepaTyp 10 [JaHHBIM, IOJYYeHHDBIM
B nekabpe 2022 r. u maprte 2023 T.
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Puc. 2. CpenneMecsiunble 3HaUeHUST OGBEMHBIX J0JEH KOMIIO-
HerroB Fy (Boicokoseryune), Qx (cymbdarn) u Sy (Hemery-
uyuii ocratok) B gexa6pe 2022 r. (@) u mapre 2023 r. (6)

Kak caenyer us puc. 2, a, B jekabpe B CyOMUKPOH-
HBIX dacTuiax moias Qy cocraBiastia 30—40% u cHu-
JKajJach 10 8% C yBeJIMYeHWEM [uaMeTpa YacTUIl 0
5 MKM.

B cBolo ouepeab, B Mapre (puc. 2, 6) B auamnaso-
He CyOMHKPOHHBIX YacTUI[ HabI0Janoch y:ke Gosee
BhIcokoe cofepxkanne Qy (ot 0,3 g0 0,55). Ciexosa-
TeJbHO, /1011 Sy B CyOMUKDPOHHOIT 06/IacTiH Pa3MepoB
[0 CPaBHEHUIO C JeKaOpbCKUMH 3HAUYeHHSAMEH ObLia
[IOYTH B [[Ba Pa3a MeHbIIE.

Ha puc. 3 a1s atux ke cepuil HaGJIOAeHUN TIpU-
BezieHbI mapaMeTpbl Fg, Qg, S, 10 JaHHBIM MHTETPAIb-
Horo HedeIOMeTpa M cyMMapHble 3Hauenusi Fy, Oy,
Sy B CyGMUKPOHHOM [HANA30HE YACTHI[ 0 Pajiyca
r = 1 MKM, U3MepeHHBIX cyeTynkoM (3Be3[0UKa O3Ha-
YyaeT cyOMUKPOHHBIH AMala3oH pa3MepOB YaCTHUIL).

Kak 1 o)kuganoch, HU3KIe 3HaYeHHUsT KOHeHCAIN-
onnoil akrusHoctu (y45 = 0,33) B gexabpe U BBICOKHUE
B Mapte (45 = 0,49) meiicTBUTENPHO XOPOIIO COTJIACY-
IOTCS C JTOJIEBBIM COJePsKaHIeM PacTBOPHMBIX cojieil —
«cynbdartoBy. CieoBaTeJbHO, BIOJHE MOKHO TI0JIa-
rath, 4T0 MH(OPMAII O COCTaBe a3PO30Jisd, TMoaydae-
Masg U3 u3MepeHuil (POTOITEKTPUIECKUMU CUETUUKAMHE

CdFe O30y B Sy
48%

U 12%

35%

52%

13% 15%
8 2
Puc. 3. CpexneMecsuHble 3HaueHUS OGBEMHBIX Jo0Jiell Cy6-
MUKPOHHBIX dYactuil Fy, Oy, Sy, HW3MepeHHBIX CUYeTYH-
koM A3-10 (a, 6), u nmapamerpos F,, Q,, S, 0 JaHHBIM HH-

terpasibHoro Hedenomerpa M903 (6, 2) B mexabpe 2022 r.;
145 = 0,33 (@, 6) u mapre 2023 1., ys5 = 0,49 (s, 2)

C HNCKYCCTBEHHbIM HarpeBOM a3spO30JIbHOTO IIOTOKA,
6yZeT ToJe3Ha TPU M3YYeHNH YacTHI[ B CAMOM CJIOXK-
HOM /UId aHaJlu3a CpelHeJUCIIEDCHOM [UAlla30HE pas-
MepOB.

3akouenue

B cratbe mpoBesieHO cpaBHeHUE pe3yJbTAaTOB W3-
MepeHUil ¢ TpUMeHEeHUeM CYeTYHKA M HHTerpaJbHOTO
HedesoMerpa B gekabpe 2022 r. u mapte 2023 ., KO-
Tla, COTJIACHO MHOTOJIETHUM [JaHHBIM, 3HAYUTETHHO
pasznnyaeTcs KOHJEHCAIMOHHAS aKTHBHOCTD a3pPO30Jid,
a 3HAYWT, W coflep:KaHNe PACTBOPIMOTO BEUIECTBA B €T0
coctaBe. Iloka3zaHo, 9TO OIEHKH JOJIH «CYJIb(HATOBS> IO
JIaHHBIM W3MepeHnii MeTOJJOM TepMUYeCKOTo BO3eiicT-
BHSI XOPOIIO COTJIACYIOTCS C TTapaMeTpaMu, XapaKTepu-
3yIONIMH KOH/IEHCAIIMOHHBII TIpoIlecc. IJTO TMOJATBEP-
JKIaeT 11eJieco00pa3HOCTb  PAa3BUTHS — alllapaTypHOIt
6a3bl ¥ TIOCTAHOBKY PETYJIIPHBIX UCCJEJOBAHUN COCTA-
Ba YACTHI[ B CPETHEINCIIEPCHOM [HMana3oHe pa3MepoB
¢ TIpuMeHeHneM (DOTO3TeKTPIYECKIX CUETIYHKOB.

[Tonaraem, 4To BBOJ HOBOTO MHCTPYMEHTATHHOTO
KOMILJIEKCA B PEXUM MOHUTOPUHTOBBIX WM3MepeHMi
7 JaHHBIE O CE30HHOM M CYTOYHOM XOj/le aHAIu3upye-
MBIX B 3TOH paboTe XapaKTePUCTUK BOCIIOJHAT He0C-
TaTOK MHGOPMAIMA O KOMILJIEKCHOM TIOKa3aTeJie TIpe-
JIOMJIEHUSI U TapaMeTpe KOHAEHCAIIMOHHOW aKTHBHOCTU
YACTUI[ B CPEIHENCIIEPCHOM JMAlla30He Pa3MEPOB.

MdunancupoBanne. Pa6oTa BbITIOJHEHa B paMKax
roc3amanusg NOA CO PAH.
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A description of the designed automated complex is presented. The results of measurements of the content
of species with different volatility in six particle size ranges from 0.3 to 5 pm with artificial heating from 25 °C
to 100 and 200 °C are discussed. The particle concentration was recorded by an optical counter. The instrumen-
tation complex was tested in the period 2021—2023 in separate series of round-the-clock observations in differ-
ent seasons. It has been shown that variations in the relative content of soluble sulfur compounds according
to the counter data are in good agreement with the variability of the values of the parameter of condensation
activity. In general, we believe that the use of this method will make it possible to obtain additional informa-
tion about the seasonal and diurnal variations in aerosol composition in the intermediate range of particle sizes.
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