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9®OEKT HACBIIEHNA ITIPU ITIACCUBHOW JIOKAITUU
I'A30A3PO30/IbHOI'O OBJTIAKA

P.H. CagoBHMKOB krz525@mail.ru
I.B. KygpiMoBa

®TBY «33 THNUW» Muno6opoust Poccuu, Bonbck-18, CapatoBckas o611,
Poccuiickasa Qepepanus

AHHOTAU A KiroueBbie cioBa

PaccMOTpeHO [BYXKOMIIOHEHTHOe O0/aKko, cofiepikaiiee Aséapuiinwiii 8vi6poc, udenmupu-
a9p030/Ib U Ta30BBIIl KOMIIOHEHT, KOTOPbII HEOOXOOUMO  Kauyus ONACHO20 Beuecmeéd, 243o-
UAeHTUQUIMPOBATh CHEKTPOPAMOMETPUYECKUM METO-  aspo3onvHoe 0071aKo, CHeKmp mno-
mom. IlpoBefieH aHanMM3 COBMECTHOTO MEINAIOIIETO M-  2710ujeHUs, CeKmpopaouomemp
CTBUSI Ha MACHTU(DUKALNIO PaCCesTHNS U3TYIeHNs a3P030-

JIeM M HACBIIEHNUsS CIIeKTpa MPOIyCKAaHWs BHE XapakTep-

HBIX JIMHMII TIOI7TIOjeHusA. IloydeHB aHalIUTUYeCKue

pelleHysl YaCTHBIX ypaBHEHUIT IaCCUBHOI oKayy o6ma-

Ka B MH(]paKpacHOM [yamasoHe MIMH BOMH. IlokasaHo,

YTO KaXJj0e YpaBHEHMe MOXKeT MMeTb [Ba pelleHus. Pe-

MIeHNA JAI0T MMHUMAIBHYI0 M MaKCUMAaabHYIO KOHIIEH-

Tpaluy Ta30BOTO KOMIIOHEHTA, IIPM KOTOPBIX BO3MOXKHA

ero MAeHTU(PUKALYS B IPUCYTCTBUM MMEIOIIEICs KOHIIeH-

Tpauyu aspo3osis. I1onydeHo acCMMITOTUYECKOe pelleHNue,

COOTBETCTBYIOIee CITy4ar0, KOT[a TPV HMOBBIIIEHUU KOH-

[EHTpal[uyl Ta30BOI0 KOMIIOHEHTAa IPOMCXOMUT HacChIIIle-

HHe TOJIbKO XapaKTepHBIX JMHMII MOIIolmeHNs. Pemenne

IaeT mpefenbHOE 3HAYEHMEe KOHI[EHTPAL[MN adPO30Jis, TIPU

KOTOPOI MOXXET OBITh MIZEHTU(GULMPOBAH Ia30BbIil KOM-

TOHEHT I MMEIOUIETOCA OTHOINEHMsA CUTHaI/mym mc-  [locrymua B pefakuuio 30.11.2016
II0/Ib3yE€MOTO CIIEKTPOPaJiOMeTpa © MI'TY um. H.9. baymana, 2017

BBegenne. Boiopoc o6/1aka TOKCUYHOTO XMMMKATa IIPY aBapyuy Ha TPeJIPUATUN X1-
MIYECKOJ IPOMBIIITIEHHOCTI TIPEACTABIIAET CO00IT CYI[eCTBEHHYIO YIPO3y AJIS XKU3-
HU U 370poBbs mofelt [1-3]. B cBA3KM ¢ 9TMM cBOeBpeMeHHOe yCTaHOB/IeHMe (aKTa
aBapuy 1 06pa3oBaHMs 00/1aKa, COflePIKAIEr0 TOKCUIHBIN XMMUKAT, SIB/ISIETCS OCHO-
BOI1 06ecriedeHNs 3alUThl KaK PAOOTHUKOB TPEUPUATHUS, TaK U HACETIEHUS, TPOXKI-
BalolIlero BOIM3Y aBapuitHoro oovekra [4-6].

Opuyum 3 Hambonee 3(p(PEKTUBHBIX TEXHUYECKUX CPEACTB, IO3BOJIAIOIIUM
OIIpefie/NTh He TONbKO (GakT aBapmy, HO ¥ OLIEHUTb MAcIITabbl BBIOPOCA, SIB/IAETCS
CIIEKTPOPAOMETP, PerncTpUpyoIuii nHpaKpacHble CIEKTPH ra3000pasHbIX Be-
mectB [6-9]. OpHako Hamuuye B ob/ake BbIOpOcCa, KpoMe ra3000pasHBIX BeEIeCTB,
TAK>Ke U a9PO30/IbHBIX YACTUI[ MOXKET IOBIMATh HAa KOPPEKTHOCTb PAabOThI TAaKOTO

npubopa.
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[l OLieHKM BO3MOXKHOCTY MAEHTUQVKALUY TOKCMYHOTO XMMMKATa IIPU peru-
CTpaluy CIeKTpa MOTJIOIIeHUsI ra30a3p030IbHOTO obmaka B pabore [10] 6pima paspa-
6oTaHa MOfie/Ib, BK/IIOYAIOLIast B ceOs:

- 0671aK0 ra30BOIT IPUMECH, SIBIISION[eecs] 00 BEKTOM MHMKAIINN;

— TBEP/BII WM >KUAKWIT a9P0O30JIb, MACKMPYIOILINII ra30Boe 0071aKo;

— Tpaccy B BO3JYIIHOI Cpefie, TI0 KOTOPOIi OCYIeCTBISETCS IPOXOXKEHME Peru-
CTpUpyeMOro NHPPAKPACHOTO U3TyIeHNS;

— HarpeTblil 00BbeKT, obecreuyBaomnii (GOHOBOE WU3Ty4eHUE, KOTOpPOE peru-
CTPUPYIOT ITOC/IE IIPOXOXK/ICHNA Yepe3 Ta30a3po30IbHOe 00/IaKo.

YKa3aHHas1 MOJie/Tb I03BOJISIET OL|EHNTh MIHVMA/IBbHYIO KOHIIEHTPALIO TOKCUYHOTO
XMMUKATa, IIPY KOTOPOl BO3MOXKHA €T0 MAeHTU(VKALNSA, UCXOfA U3 3aaHHOTO 3Hade-
HJA KOHIIEHTpaLuy aspo3osist. OHAKO IPaHNULIbI TPUMEHMMOCTHY TIOTyYeHHBIX PeLIeHNI
He YCTaHOBJIEHBI. [leICTBUTENIBHO, IIPU JOCTATOYHO OOJIBIIOI KOHIIEHTPALMy a30BOTO
KOMITOHEHTA JOJDKHO ITPOM3O0NTH IIPAKTUYECKH OJTHOE HACBIIIEHNMe CIIEKTPa HOI/IOLIe-
HMA BO BCEM PacCMaTpUBAaeMOM JMalasoHe JIMH BoMH. CrieOBaTe/IbHO, yBeIMYeHNe
KOHIIGHTPALMY a3PO30JIA BbILIe HEKOTOPOTO KPUTUYECKOTO 3HAUEHMA He II03BOJIAT IIPO-
BEeCTM MAEHTU(UKALMIO Ta30BOr0 KOMIIOHEeHTa obaka. B Hacrosimeit pabore cpemaHa
IONBITKA OLIEHUTb IIpefe/ibHble KOHLIEHTPALMM aspO30Jis, IPY KOTOPBIX BO3MOXKHO
UAeHTNUIMPOBATh Fa30BbII KOMIIOHEHT 00/1aKa BbIOpoca.

ITocranoBka 3agaum. IIpeAmonoxmm, 4To ra3o00pasHble M aspO30JIbHbIE 3a-
TPSASHEHNS ABJIAITCA KOMIIOHEHTAMM €[JTHOTO Ia30a3pO30JIbHOTO 00/1aka, B KOTO-
POM OTCYTCTBYIOT CYLIeCTBEHHbIe (DIYKTYaIUM JIOKATbHON IIOTHOCTY KaXKIOTO KOM-
roHeHTa. [TycTh onTiyecKast TOMIMHA [a30BOT0 KOMIIOHEHTA PaBHa

Dr :Grcra (1)

rge C, — WHTerpajbHas KOHIEHTpalMsA rasoo0pasHOl NMpuUMecH Ha Tpacce, /Mm%
Or — CedeHMe S9KCTUHKIINY, HOPMUPOBAHHOE Ha MacCy ra3oBoil puMec, M*/T.

Ecnu cedyeHme sKCTMHKIIMK OfHOM MOJIEKY/IBI PABHO Gy, TO OINTUYECKYIO TOMIIU-
HY MOJKHO OIIpeJIe/IUThb 10 BBIPAYKEHUIO

GMHN A
D, =——=C,, (2)
my
rjie 1M, — MOJIApHAA Macca Ta3000pasHOTO CoeAMHeHN, I; Na — 4ncio ABorazpo.
OnTryeckas TOMIIMHA a9PO30/IbHOTO KOMIIOHEHTA 3aBUCUT OT PacIpesieieHyst da-
CTHI] TIO pa3MepaM U MO>KeT ObITh OLleHeHa C/IeYIOLIM 00pa3oM:

Rmax
D,= [ c,(R)C,(R)dR. (3)
Rmin
3mech G, — ceueHMe SKCTMHKILMM, HOPMMPOBAaHHOE Ha MAacCy a3pO30/IbHON IIpH-

Mmecn, M/t; C, — KOHLIEHTpalys a3po30Jid, r/M% R — paguyc aspO30/IbHBIX YaCTULL, M;
Rmin, Rmax — MUHUMAJIBHBIN ¥ MAaKCUMAJIbHBIV PafMyChl 4acTHLI, BXOAIINX B COCTaB
3arpsI3HEHNS, M.
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CoracHo TeopeMe o cpefHeM 3HadeHUM [11], BeIpaxkeHue (3) MOXKHO Iepeni-

CaTh KaK
Rmax Rmax
D,= [ 0.(R)Ci(R)dR=0,(R.) [ C.(R)dR=0,(R:)Cau; (4)
Rmin Rmin

7 Rc € [Rumin, Rmax]; Can — VIHTETpaIbHAS KOHIIEHTPALMSA a9PO30JIs, I/ M2,

CrnemoBarenbHO, 63 IOTepy TOYHOCTY BBIIOHAEMBIX PAacyeTOB BBIPAKEHMIL,
cojiepKallyX TOMIUHY D,, MOXHO IOJIaraTh, 4YTO 0OTAKO COMEP>KUT MOHOAUCIIEPC-
HBIJl a3P030JIb, UMEWIIT HEKOTOPBIN cpefHnil paguyc R.. B aTom ciydae ontuye-
CKYIO TOJILIVHY MOYXHO OIIPENENNUTDb KaK

3K
a = - Cau> (5)
4R p
rge K. — ¢axTop 3¢ddeKTMBHOCTY 3KCTUHKLMY; P — IUIOTHOCTD BeIlecTBA aspo-

3074, T/cMm>,

YpaBHeHIEe MAaCCMBHON JIOKAIMM Ta30aspo30bHOrO obmaka B MH(QPaKpacHOI
obnmactu crektpa 6b10 nonydeHo B pabore [10]. CornacHO 9TOMY ypaBHEHUIO, I
ueHTUUKALUY TOKCUYHOTO XMMMKATA WHTEHCUBHOCTD IOTIOLIEHUs (POHOBOTO
V3/Ty4eHNs Ha XapaKTepPHbIX JyIA JaHHOTO BEIJeCTBA CIIEKTPATbHBIX TMHIAX JJO/DKHA
KOMIIEHCUPOBATh pacceMBaHMe M3TydeHNsI aspo3ojeM. IIpu ycrnoBum OTCYTCTBUS
CYI[eCTBEHHOTO PaCcCestHUs U MOTTIOIEHNS M3TyYeHNsI Ha Tpacce HaOIOfieHNs U 10-
CTIDKEHMsI TePMOAMHAMIYECKOTO PABHOBECHUS BO3MYIIHON CPefbl M Tra30adpo3ojib-
HOTro o6J1aKa BbIOpOca ypaBHeHMe Ip1oOpeTaeT C/IeayoIil BUA;:

n—l — e—Da [e*DrOH»M) _e*Dr(k)} (6)

3pech 1| — OTHOIIEHNe CUTHAJI/IIYM JICIIONIb3YEMOTO CIEKTPOPafnoMeTpa; A — pe3o-
HaHCHasl 9acTOTa B CIIEKTpe MOI/IOLIeHNMs UAeHTUPNUIMPYEMOTO Tra3000pasHoro Bellle-
cTBa; AA — MOyIIMpyHA paccMaTpUBAEMOI IT0IOCHI IIOI/IOLeHNS.

Pemrenne (6) npenmonaraer onpepnenenue coorHomenus Di/D,, a clefoBaTenbHO,
u otHouteHus C;/ Cyy, IPM KOTOPOM BO3MOXKHA [JOCTOBepHasi MIeHTU(UKALVS TOK-
CUYHOTO XMMMKAaTa CIEKTPOPaAYIOMETPOM, MEIOIIVM COOTHOLIEHNE CUTHAI/IIYM 1.

AHanuTHYecKue pelieHU:A ypaBHEHU:A IACCUBHOI IOKaIMU. Y paBHeHNeE JI0Ka-
1y (6) MOXHO IIPUBECTH K CTEICHHOMY BUAY

ZF —z+ePan1 =0, (7)

rie z=e D). g (k)/cr (A+ARN).

YpaBuenne (7) MoXeT ObITh pellleHO B IPeIONoXeHun o Bennunte k. OueBus-
HO, YTO TOYHBbIE AaHAJIUTUYECKNE pelIeHNs YpaBHEHUSA MOTYT OBITh ITOJIyYeHbI IpU
k=2,3,4.

AHanuTuyeckue pelieHus, obnaparomye (U3NYECKVM CMBICTIOM, MMEIOT JBe
BeTBu. Hambornee mpocroe aHa/IMTHYECKOe pellleHNe MOXKET OBITh IIOTy4eHO Ipu
k =2. Cyderom (1) nonydaem pereHre
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cln 2 leNlzdein (8)
' o(n) 2 ’
C(Zb) _ 2 In 1- \ 1_4eDa T'I_l (9)
' o(X) 2 '
ITpu k = 3 peureHue nmeeT BUL
a 3
c3) :_c(k) In(A+B); (10)
i) — 3 ln( A+B+iA_B\@j, ()
o(}) 2 2
Dy 2D, D, 2D,
rneA=3—e . —i; p=3-2__ |¢ _L'
2n \4n? 27 2n \4n? 27

[Ipn MaKCMMaNIbHOM CTeIeHU, OMYCKAoIlell aHAIMTUIeCKOe pelleHNe YpaBHe-
HIA, TIOTY49UM

C§4a) __

(¢

! jin(a Vb +-c); (12)

cﬁ”:-cé)mQQFJE—Ja, (13)

rme

E+F E-F _
a=E+F; b=— +i3 oo ErF  pESE

1 3Da 1 1 3Da 1
E=3—+, |-— t——y F=3—— |- +—.
128 1728n° 16380 128 1728n° 16380
Ecmm  wmcxomHoe ypaBHeHme (6) IepemycaTb OTHOCUTENIBHO — CTeIleHeit

z=exp[—-D; (A)], 1o momyunm

k _
z—Nz+ePan1=0. (14)
O4eBUIHO, YTO MOCKONbKY KOHI[eHTpanus C, ABIAETCS MOIOKUTEbHOI Ben-

. k
YMHOIA, CTelleHb z OyzieT MeHble 1. CeoBaTebHO, Ipy k —> 0 3HaUYeHUe ¥z Oyner
CTpEeMUTBCA K 1.
B xayecTBe KOHKPETHOIO IpUMeEPA PaCCMOTPUM JIMHMIO IIOIVIOIIEHNA aMMyaKa

Ha yactore 1084 cm ™. TIOCKOIbKY ceueHMe MOI/IONIEHNE Ha ITOI YaCTOTe COCTABIISET

1,577:10% m*/mon [12], To cornmacHo (2) mHTerpanbHoe cedeHue o; = 0,588 Mm?/T.

[pu unterpanbroit kKounertpauuu C; = 1 r/M* u k = 60 3HaYeHUEe Yz cramer 6omb-
e 0,99.
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C y4eToM U3/I0’KEHHOTO BBIIIE, B IIPefie/IbHOM C/Tydae ypaBHeHMe (14) npuHuMa-
eT BUJ,

z—1+ePant =0. (15)
Pemrene (15) mo3BoJIsieT MOMYYUTH CIIEAYIOLNI PE3y/IbTAT:
1
) = In(1—ePam1). 16
) (1-ePn) (16)

CB:3b YPOBHA HACBILIEHVA TMHUI HOITIOIEHNS Y BO3MOXKHOCTU MAEHTU -
KAy Ta30BOro KOMIIOHEeHTa 001aka BeIOpoca. CoryacHo aHamm3y BeIpaXkeHui (8),
(10), (12) n (16), oHM MMeIOT OrpaHMYEeHHYI 0061acTh ompefeneHus. OcobeHHO
HAaIJIAIHO 3TO CJIefyeT M3 aHamyu3a BhIpaxeHuA (8). MakcuManbHOe 3HaueHMe KOH-

(24)

neHTpauuyu C;™’ OygeT HaOMIOAATbCA NMPYM MMHUMAIBHOM 3HAYEHUM BBIPAXKEHINS,
(2a)

crosiijero nox norapudpmom. CreoBaTenbHO, MaKCUMyM KoHueHTpauyuu Cp™/ po-
CTUTAETCS, eCTTN

1—4ePant =0, (17)
rme D, =o, (Rc)Ca_M.

Pemenne (17) xak ypaBHeHM OTHOCUTE/IbHO MHTETpaabHON KOHLEeHTpaunn Cy
IIO3BOJIAET IOYYNTh 3HAYEH)ME MAaKCYMAaIbHOV KOHIEHTPALUK adpO30Jis, IPU KOTO-
POl BO3MO>KHA MJEHTU(YKALN TOKCUYHOTO XMMMKATa, HaXO/Allerocs B obake B

KOHIIeHTpalun CEZk):

max C, =;ln(ﬂj. (18)
c.(R.) \4

Ecnu 3ajaBaTh 3HaYeHUsA KOHL[EHTPALUY a3po30/is Bbllle max C,y, TO BBIpaXKe-
HIUe, CTOsIIIee O] KBapaTHBIM KOPHeM B (8) MpMHUMAaeT OTpULIaTe/IbHbIE 3HAUYEHUS.
C ¢msndeckoit TOUKM 3peHMsI ITO O3HAYAET, YTO HEBO3MOXXHO CO3JaTh TAKyl0 KOH-
LIEHTPALVIO a30BOr0 KOMIIOHEHTa, KOTOpasi 00eCIieYynT MHTEHCUBHOCTD I10JIE3HOTO
CHUTHAJIA, JOCTATOYHYIO /IS MAEeHTU(MKALMY BelllecTBa [PV KOHIIEHTPALVM a9PO30Jis
60mee max C, .

Ananus Beipaxkennit (10) u (12) Takke moKasbIBaeT HaM4uue KOHEYHON 06/1acTH
omnpenenenns n obmacTy 3Hadennit. Pemenne (16), npepnonaraolee IpaKTUIecKoe
OTCYTCTBME CUTHAJIa BHE JIMHMII HOIJIOIIEHNs, ICIIONIb3YeMBIX /IS MAeHTUUKALNN
ra3000pa3HOro BellecTBa, TaK)Ke 00/ajaeT KOHeYHO obmacteio onpenenenus. Of-
Hako 3Havenue C,”) acMMITOTMYECKY CTPEMUTCA K 6€CKOHEIHOCTH HpU TIPUOTIIKe-
Huy KoHLeHTpanuy C,, K Ipefie/IbHOMY 3Ha4eHIIO

maxCyy, =——In(n). (19)

ca(Re)
Ecnu BpIOpaTh HEKOTOpPOe KOHKpPETHOEe 3HAaueHue KOHLEHTPALMM adpO30JIsd

Cax <max Cyy, TO MOXHO OIpeHeUTb MUHUMAIbHYI0 KOHLEHTpAaLMI0 Ta30BOrO
KOMIIOHEHTA, IIpY KOTOPOJI BO3MOXKHO ee MaeHTHduuuposarb. B cayuae k = 2 co-
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r1acHo (8) MUHMMasbHas KOHI[EHTpalus Mo/kHa 6biTh paBHa C %Y. OpHako cymie-
cTByeT BbIpaxkeHMe (9), KOTOpOe TaKKe SB/ISETCS pellleHreM YpaBHEeHMs TacCUBHOI
nokauyn. BerpaxkeHue (9) mpu MOACTAHOBKE TOTO XK€ 3HAUYEHNSI KOHI[EHTPAL[UY a3Po-
301151 Coy JIAET 3HaUEHVe KOHI[EHTPAIMM Ta30BOTO KOMIIOHeHTa, paBHoe C%). Tlomy-
yeHHOMY 3HaueHMIo KoHienTpauun C,*”) cooTBeTCTBYeT MakcuMasbHas KOHI[EHTpa-
[[Us1 Ta30BOTO KOMIIOHEHTA, IPU KOTOPOI BO3MOXKHA ee mueHTUdUKaIus, KOrjga B
o67ake BBIOpOCA IPUCYTCTBYET a3p0307Ib B KOHIEHTPALN Cyu.

3aBUCHMOCTH, OTPAaHNYMBAOLIVE 00TACTY 3HAYEHNIT KOHI[EHTPAL[MM Ta3a M a9P030-
Jis1, TIPY KOTOPBIX BO3MOXKHO PAcliO3HaBaHMe TOKCMYHOTO XVMMUKATA, IIPECTaB/IeHbl Ha
puc. 1. KpuBble mocTpoeHsl ¢ ucrnonb3oBaHeM Boipakennii (8)-(13) u (16). B xauectBe
ra3000pa3HOrO XMMMKaTa OBUI PACCMOTPEH aMMMaK, paclo3HaBaHKe KOTOPOTO OCYy-

IDECTBIACTCA Ha OCHOBE aHA/IM3a ITOIJIOIICHIIA, B YaCTHOCTU, HA YaCTOTE 1084 CM_I.

C, /v’

1 1

0 Cow2 maxGC,, 4 6 Cyp TV

a.u

Puc. 1. 3aBucumocTy, orpaHn4ImMBaomye 06/1acTy 3HAYEHNIT KOHIIEHTPAI[M aMMIAaKa U IIbI-
JIEBOTO a3p030/s1 B 06/1aKe BBIOPOCA, IPU KOTOPBIX BO3MOXKHO PACIIO3HABAHNME TOKCMYHOTO
xumuKatagnan =10mpn k=2 (1),3(2),4 (3 uk — © (4)

Hanuune BepxHell IpaHUIbI KOHIEHTPALMM TOKCUYHOTO XMMMKaTa, IpU KOTO-
POIl BO3MO>KHA €0 MAeHTH(MKALUA, 00YCTIOBIEHO TeM, YTO BBICOKAsI KOHI[eHTpaIs
ra30BOrO KOMIIOHEHTA SIB/IAETCS JIONOTHUTENIbHBIM (aKTOPOM, CHIDKAIOIIVIM Bepo-
ATHOCTb PACIO3HABaHMA OCOOEHHOCTEN CIleKTpa. [leiiCTBUTEe/IbHO, IPY YBe/TMYeHNUN
KOHLIEHTPaLY, ITOC/Ie JOCTVDKEHM TIOJTHOTO HACBIIIEHN XapaKTePHbIX IMHUI CIIeK-
Tpa, Oy[eT CHIKATbCA M MHTEHCUBHOCTDb M3/Ty4eHMs Ha y4acTKax CIEKTpa BHE pac-
CMaTpPUBAEMBbIX JIVTHUIL.

I[Tpouecc HachlIeHNs CIIeKTpa IOIIOIeH)sI ONVIChIBAeTCs B ypaBHeHUM (6) pas-
HOCTBIO JIBYX BE/INYVH, OJHA U3 KOTOPBIX MOKa3bIBaeT KO3(PQUIVIEHT MPOIMYCKaHUA
U3JTy4eHMsI Ha pe30HAaHCHOII 4acToTe

K(}\’) :M:e_DT(}") :e_cr(}")cr) (20)
Io(%)

a Ipyras — BHE XapaKTEPHOM JyIA BeLeCTBA JIHUM ITOTIOLIEHN

ISSN 1812-3368. Bectauxk MI'TY um. H.9. baymana. Cep. EcrecrBennble Hayky. 2017. Ne 2 65



P.H. CagoBuukos, I1.B. KygpiMmoBa

K()\,+A7\,) — I(}\‘+A7\‘) ze—Dr(M-Ak) ze—ﬁr(}\,"'A}\,)Cr. (21)
Iy (A +AX)

3nech I — MHTEHCUBHOCTD (POHOBOTO M3/Ty4eHMs TTOCTIe TIPOXOXKIEHNS Yepe3 ra30Boe
0671aK0; Iy — VMHTEHCUBHOCTb (POHOBOTO U3/TydeHMSL.
3aBuCUMOCTH, TOCTpOeHHble 1O (20) u

K, oTH. e
(21) pmnga MHUM  aMMMaka Ha  4acToTe
08k 1084 cm™', mokasanbl Ha puc. 2. PasHocTb
06l AK = 00+MGr _g=oMCr chayana BospacTa-
eT, a 3aTeM HaylMHaeT yMeHblIaTbcA. Hayva-
0.4+ : 2 JI0 YMEHbIIIEHNA CBA3aHO C TeM, 4TO CKO-
02F maxAK | 1 POCTb HaCBILIEHNWSA Pe30HAHCHON JIMHUMA
] 1 BCJIE[ICTBUE TPUOMIDKEHN K TIpefielly CTa-
0 2 ¢ 4 6 C,r/M’ HOBUTCS MeHbIle CKOPOCTYM HACBHILIEHNs

crieKkTpa BHe nuHuuU. IIpu aToM oueBUAHO,
Puc. 2. 3aBucumocrn, mocrpoerHsie 1o (20)

n (21) mIg AMHUM aMMHMAaKa Ha YacTOTe
1084 cm' ¢ menrpanpHOIt yacroroit (I) m
BHe muHy (2) s Mojen ¢ k = 2 dbuKauMs TOKCUYIHOTO BeI[eCTBA MOXKET
OBITh IPOBeleHa IpM HaIMYMM B OOIaKe

4TO 3HaUeHMe MaKCUMabHOI PpasHOCTI AK
COOTBETCTBYET CIy4alo, Korja MWICHTH-

MaKCHMAaIbHO BO3MOXKHOII KOHIJeHTpauyy aspo30/a max Coy.

3axmouenne. Vpentndukanys ra3o06pasHOro TOKCMYHOTO XMMMKATa B Tas3o-
a9pO30/IbHOM O0OJIaKe 3aBUCUT He TOJIBKO OT KOHI[EHTPAIMM adPO30Jisi, HO U OT KOH-
LIeHTpaLMy OIpefie/iIeMOTo BelecTBa. [Ipy oCTaTOUHO HU3KMX aOCOIOTHBIX 3HaUe-
HUAX TIOBbIIIEH)e KOHLIEHTPaly TOKCMYHOTO XMMMKATa yBe/lIN4YMBaeT BEPOATHOCTD
ero oOHapy)XeHVs U UAHTU(PUKALVY B YCIOBYAX MEIIAIOIIEro AeICTBUS a9PO30JIs.
OpHako ec/ KOHIIEHTpauVs ra3000pa3HOro XMMMKATa IIPEBBICUT KPUTUYECKOe 3Ha-
YeHe, TO 3a CYeT IOBBILUICHNA MHTEHCUBHOCTY HOITIOMEeHNS (POHOBOTO M3TydeHUs
BHE XapaKTepHBIX JIMHUII ONIpefe/sieMOro BelljeCTBa BO3MOXHOCTDb V/JeHTUPYKALNN
TOCTUTAETCA Y>Ke IIPY MEHbUINX 3HAYEHMAX KOHI[EHTpaIlM a3p030Jis.

ITonmyyenHble pe3ynbTaThl MOI'YT MMETh Ba)KHOE 3HAa4YeHMe IIPY IIOCTPOEHUN CU-
CTeM KOHTPOJISI XMMMYECKMX MPefIpUATHIL, a TaKXKe IpU pa3paboTKe alIrOPUTMOB
IpYMEHEeHMsI CIIeKTPOPaiiOMeTPOB i1 MOHITOPVHTA OKpy»Kalolleil cpenbl. B gact-
HOCTM, PACCMOTPEHHbI MEeTOAMYECKNII TIOAXOJ, II03BOJIAET, MICXO/A U3 IIPOTHO3UPY-
€MOJI MOILIHOCTM 1M BO3MOXXHOTO COCTaBa aBapMITHOTO BBIOpOCA, IMOJOOpaTh ONTH-
MaJIbHBIN COCTaB JIOKATIbHBIX ¥ JUCTAHLIVIOHHBIX TeXHIYECKUX CPefCTB, obecrednBa-
IOLIVX HEIIPepBbIBHBIN U BCECTOPOHHUII KOHTPOIb OOCTAaHOBKM B IMIMPOKOM CIEKTpe
KOHIIeHTpalMii TOKCUYHBIX XVMMMKATOB ¥ MEIIAIOIINX IIpIMeceil.
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Abstract Keywords

The study tested a two-component cloud containing an Emergency emission, identification
aerosol and gas component, which is necessary to identify of dangerous substance, gas-aerosol
by spectroradiometric method. We analyzed the joint cloud, absorption spectrum, spectro-
disturbing action on identification of aerosol radiation radiometer

scattering and the transmission spectrum saturation out-

side of the characteristic absorption lines. We obtained

analytical solutions for specific equations of the passive

cloud location in the infrared wavelength range. The study

shows that each equation can have two solutions. The

solutions give the minimum and maximum concentrations

of the gaseous component, when it is possible to identify it

in the presence of the available aerosol concentrations. We

obtained an asymptotic solution corresponding to the case

when at the concentration of gas components there occurs

saturation of only characteristic absorption lines. The

solution shows the limit value of the aerosol concentration,

when it is possible to identify the gas component for the

existing signal/noise ratio of the used spectroradiometer

REFERENCES

[1] Korolenko L.L, Sinitsyna O.R. Measurement technique for pollution load in industrial dis-
charge. Ekologiya proizvodstva [Industrial Ecology], 2011, no. 11, pp. 50-53 (in Russ.).

[2] Fokin M.V., Bespalov M.S., Oseledets E.Yu. Atmosphere air quality control on boundary of
estimated sanitary protection zone. Ekologiya proizvodstva [Industrial Ecology], 2010, no. 4,
pp. 50-52 (in Russ.).

[3] Molles M.C. Ecology: Concepts and applications. 4th ed. New York, The McGraw-Hill
Companies, Inc., 2008. 604 p.

[4] Sadovnikov R.N., Shatalov E.V., Efimov LN. Definition of parameters of toxic chemical
emission on the basis of results of detectors operation threshold. Ekologicheskie sistemy i pribory
[Ecological Systems and Devices], 2012, no. 2, pp. 3-8 (in Russ.).

[5] Sadovnikov R.N., Boyko A.Yu., Shlygin P.E. Usage of lidar sensing for the estimation of
control accuracy of chemical environment in the area of toxic substance cloud spreading in the
course of accident at the chemical plant. Ekologicheskie sistemy i pribory [Ecological Systems
and Devices], 2013, no. 1, pp. 35-41 (in Russ.).

[6] Morozov A.N., Svetlichnyy S.I., Tabalin S.E. Passive remote sensing by FTIR radiometer.
Uspekhi sovremennoy radioelektroniki [Achievements of Modern Radioelectronics], 2007,
no. 8, pp. 34-47 (in Russ.).

68 ISSN 1812-3368. Bectauxk MI'TY um. H.9. baymana. Cep. EcrectBennble Hayky. 2017. Ne 2


mailto:krz525@mail.ru
http://e.yu/
http://a.yu/

SddexT HackIeHNA TPY ITACCUBHOI TOKALIMM Ia30a9PO30TBLHOTO 00J1aKa

[7] Morozov A.N., Svetlichnyy S.I. Osnovy fur'ye-spektroradiometrii. Moscow, Nauka Publ.,
2014. 456 p.

[8] Bashkin S.V., Boyko A.Yu., Kornienko V.N., Kochikov 1.V., Lel'’kov M.V., Mironov AL,
Morozov A.N., Pozvonkov A.A., Samorodov A.S., Svetlichnyy S.I., Tabalin S.E., Fufurin LL.,
Shlygin P.E. Experimental results of investigating panoramic Fourier transform infrared spec-
trometer. Vestn. Mosk. Gos. Tekh. Univ. im. N.E. Baumana, Estestv. Nauki [Herald of the
Bauman Moscow State Tech. Univ.,, Nat. Sci.], 2016, no. 2, pp. 51-64 (in Russ.).
DOI: 10.18698/1812-3368-2016-2-51-64

[9] Kochikov I.V., Morozov A.N., Fufurin I.L. Numerical procedures for substances identifica-
tion and concentration calculation in the open atmosphere by processing a single FTIR
measurement. Komp 'yuternaya optika [Computer Optics], 2012, vol. 36, no. 4, pp. 554-561
(in Russ.).

[10] Sadovnikov R.N., Boyko A.Yu., Shlygin P.E. Estimation of influence of features of the gas-
aerosol cloud composition on the background radiation spectrum of the exposed atmosphere.
Vestn. Mosk. Gos. Tekh. Univ. im. N.E. Baumana, Estestv. Nauki [Herald of the Bauman
Moscow State Tech. Univ., Nat. Sci.], 2013, no. 4, pp. 69-78 (in Russ.).

[11] Korn G.A., Korn T.M. Mathematical handbook for scientists and engineers: Definitions,
theorems, and formulas for reference and review. McGraw-Hill Book Company, 1968.

[12] Nakamoto K. Infrared and Raman spectra of inorganic and coordination compounds,
theory and applications in inorganic chemistry. New York, John Wiley and Sons, Inc., 1966.

Sadovnikov R.N. — Dr. Sc. (Eng.), Professor, Chief Research Scientist of Federal State Bud-
getary Institution 33™ Central Research Test Institute of the Ministry of Defense of Russian
Federation (Krasnokazarmennaya ul. 1, Vol'sk, Vol'sk-18, Saratov Region, 412918 Russian
Federation).

Kudymova LV. — Researcher Scientist of Federal State Budgetary Institution 33" Central
Research Test Institute of the Ministry of Defense of Russian Federation (Krasnokazarmen-
naya ul. 1, Vol'sk, Vol'sk-18, Saratov Region, 412918 Russian Federation).

Please cite this article in English as:

Sadovnikov R.N., Kudymova I.V. Saturation Effect at Passive Location of Gas-Aerosol
Cloud. Vestn. Mosk. Gos. Tekh. Univ. im. N.E. Baumana, Estestv. Nauki [Herald of the Bauman
Moscow State Tech. Univ., Nat. Sci.], 2017, no. 2, pp. 60-69.

DOI: 10.18698/1812-3368-2017-2-60-69

ISSN 1812-3368. Bectauxk MI'TY um. H.9. baymana. Cep. EcrecrBennble Hayky. 2017. Ne 2 69


http://a.yu/
http://a.yu/

