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METOAMKA OLEHKU BbIEPOCOB COEOAWHEHUW WOLA B ATMOC®EPY MNPU
ABAPUAX HA ASC C PEAKTOPAMU BB3P-1000. PB-020-01

locaromHaniop Poccun

Mocksa, 2001

MeToauka ycraHaBnmBaeT NopAAOK pacyeTa MacconepeHoca CoeAuHeHwit oaa 8 rep-
METWUHbIX NOMEU|eHUsX CUCTEeMbl NoKanu3auuu asapuit Ha SHeprobrioke C PeakTopoMm
BB3P-1000 v ux Bribpoca B OKpykaloLyto cpeay Npy asapun C BbIXOAOM NPOAYKTOB Aene-
HUA.

B Metoanke manoxeHol obume Noaxoabl K MAaTEMarnieckoMy MOAEenupoBaHuIo nepe-
HOCa NPOAYKTOB AeneHus, B TOM uucrie coeavHeHun ioaa. MNpeacraeneHs pekoMeHayeMbie
K MCronNb3oBaHUIo 3HaveHnA addekTneHocTU abcopOuun, 3HaveHun koaddpuumeHTos, xa-
paKkTepu3yloLMX CKOPOCTU peakuuii CoeguHeHN Woaa B BoAe, a Takke Apyrve napamertpel,
HeoBXxoAVMBIE ANA pelleHua cucTems! gudbepeHUMantHbX YpasHeHu.

MeToauka BbinyCckaeTcA Briepsble.

Pa3pa6otumkn: Ctentos B.[1., Tkaverko A.B., Knementbepa E.M., Kasakos B.A. (HTL
APB MNocatomHap3sopa Poccum).

Mpu paspabotke MeToaMKM PAcCMOTPEHbI U YUTEHb! 3aMEUaHKA 1 NPeAnoXKeHns cne-
unanuctos Banakosckon AQC, HUKNIT, Po *®3U°, BHWUU IO YC, NBPAD.
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TepmMuus! 1 onpeeseHus

NpumenuTenbHO K HacTosiwe MeToguke NPUHATLI cneayiolme TepMUHLLE U onpeae-
neHms.
1. A6cop6yusi — NOIMOLEHNEe BELECTBA U3 ra30BOW WNN KUAKOW CPEALI BCEW MacCon
Apyroro Bewjecraa (aGcopBenra).
2. Adcop6yus — NOrnouieH1e BELeCTBA U3 Fra30BOW UNK XUAKOW Cpeabl NOBEPXHOCT-
HbIM CNIOeM TBEpAOro Tena nnmn XuaKocTu (aacopbexra).
3. Aeapus’ - Hapyuienue akcnnyartayum A3C, npu KOTOPOM NPOU3OLLEN BLIXOA Paamno-
aKTUBHBIX BELECTB W/UNWU MOHUIVPYIOWEro WU3nNyyeHWs 3a NPeayCMOTPeHHble npoek-
TOM™ ANR HOPMankHOW 3KCNNYaTauun TPaHNLbl B KONWYECTBaX, NPEBbILIAIOWMNX yCTa-
HOBsieHHbie Npeaentt Se3onacHon akcnnyarauyuu. ABapUA XapaKTepuayeTcst UCXOAHbLIM
coBbiTveM, NYTAMU NpOTeKaHWUs U NOCNeACTBUAMM,
4. Asapus npoexmuas - apapus, AN KOTOPOW NPOEKTOM ofpeAeneHsl UCXOAHbIe CO-
GbITUA U KOHEYHbIe COCTORHMA N NPefyCMOTPeHkl cucTembl 6eaonacHocTu, obecneun-
Balowue € y4eToM NpUHLUUNa eauHUYHOro OTkala cucteM GeaonacHocT wnu OQHOMW,
He3aBUCMOW OT UCXORHOTo cobbiTha OWWGKKM NepcoHana orpaHWdeNue ee NOCNeACT-
BUW YCTAHOBNEHHLIMU ANA TaKVX 3aBapUi NPefenamu.
5. Akmuenocms (A) - Mepa paMoaKTUBHOCTU Kakoro-nnbo KonUYecTsa pagvoHyKIn-
Aa, HAXOAALLEroCA B faHHOM HEPreTMMEeCKOM COCTORHUU B AaHHDIA MOMEHT BpeMeHu:
A= dN/dt, rpe dN - oxmpaeMoe YUCNO CNOHTAHHLIX SAEPHbIX NPeBpPaLLeHuii U3 AaHHO-
0 3HEpPreTU4eckoro COCTOAHUR, NPOUCXOAALLMX 33 NPOMEXYTOK BpemeHu df. EquHugen
aKTMBHOCTU ABNReTcs Gexkepent (Bx).
6. A3posonskubie Yacmuysl (33p030NU) — AUCNEPCHbIE CUCTEMBI, COCTORUME U3 Yac-
TUY TBEPAOIO TENAa UNK Kanens XUAKOCTY, HAXOASILLMXCA BO B3BELLEHHOM COCTOSHWM B
rasosou cpefe (06biMHO B BO3ayXe).
7. I'pynna npodyxmoe denenus — npoaykTbl AeneHus, oGbeAUHEHHbI® NO CXOACTBY
UsnKo-xuMMIeckuX ceoicTs. B Hacrosuwein Meroauke paccMmarpuealoTes Tpy rpynnet
NPOAYKTOB AneHNs:
paamoaKTvBHbie GnaropoaHbie rasdsi U TPYAHOYNABNUBAEMbIE COBAUHEHMA HOAE,
npejcrasUTenem KOTOpbix Cneayet NpuHUMaTs HoavcTbin Metun CHal;
HeopraHuyeckue coeauHeHus WoAa, NpeacTasuTeneM KOTOPbIX CreayeT npuHn-
marb Hanbonee xumnudeckn crabunbHoe coeanHeHue 3neMenTapHbIi hoa lz;
NPOAYKTHI AEMEHNA Ha a3pO3ONAX.
Bce apyrue npoaykThi AEASGHUR, KPOME UHEPTHLIX FA30B W 3reMeHTapHoro Hoaa,
cneayer nonaraTh HaxXOASWMMUCA B a3p030NLHON opme.
8. fecop6yus — npoyecc pereHepaymn abcop6eHTos u aacopGeHTOR, 3aKNo4AIOWNIA-
CA B yAANeHUM NOrNOLEHHbIX UMW BELIECTB.
8. 3anpoexmnan aeapusi - aBapvf, BbI3BAHHASN HE YYUTHIBAEMbIMU ANA NPOEKTHbIX
8BaPWA  UCXOAHbIMM CODBITUAMW UMK  CONPOBOXAANOLAACA AONONHUTENBHBIMU MO
CPaBHEHUIO C NMPOEKTHLIMU aBAPUAMU OTKA3aMU CUCTEM GEI0NACHOCTU CBEPX eAVUHNY-~
HOro oTKala, peanuaaumen oLIMGOYHbIX pelueHniA paboTHUKOB (NepcoHana).
10. MacconepeHoC — CaMonNpovaBonbHbIn HeobpaTuMeii NPOLUeCce fepeHoca Maces!
ARaHHOro BeujecTsa B NPOCTPAHCTBE C HEOAHOPOAHLIM NOMIEM XUMUYECKOro NoTeHLua-

Moa vepmuHOM “aBapus” 3AeCh W Aanee NO TEKCTY BCEraa noHuMaerch cobhirue, CBAIAHHOE C
PAAUAUUOHHLIMU NOCNEACTBHAMM,

Onpeaenexue TepmuHa "npoeKT” YCTAHARNMBAETCA AEACTBYIOWIEH HOPMATUBHOR AOKYMEHTaUUEeH,

s
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na 3TOro Bew|ecTra (B NPOCTEMLEM CNyYae — C HEOAHOPOAHBIM NONEM KOHLEHTPaUMm
UNK NApUMAnLHOro AABNEHUA AAHHOO BeWecTRa),

11. llpodykmsl denenus — NPOCTbIE UNKU CNIOXKHbIE BELECTBa, COAEPXaLME pPaavo-
HYKNMAbI.
12. PaduoHyxnuds! - aapa paauoaKkTBHbIX 3NeMeHToB, 0BpaayroLmMecs 8 Tonnuee 8
peaynerarte geneHua TAXXeNbIx saep.
13. Cpeda pacnpocmpaneHust npodyxkmoe Genexust — obnacTe NPOCTPAHCTB], 3a8-
NONHEeHHaRA BEUeCTBOM, B KOTOPOW pacnpoCTPaRRIOTCR NPOAYKTL! AeneHna. B Hactos-
ujer MeTtoavke paccmaTpusaioTcs Tpy BUaa cpea:

razopan cpeaa (o6osHavaeTcs uHgekcom G),

xuaxkana cpeaa (o6oanavaerca uHaekcom W),

noeepxHOCTL (0603HAYaETCA UHAEKCOM S).

asoobpaaHblie U neTyune NPoAYKTbl AENEHUA B NpoLiecce apapuMy MOryT nepe-
XOAUTb U3 ORHON Cpefbl B APYryio B peaynbTare paboTkl CUCTEM flokanu3aumu asapun,
OCKAEHUA HA NOBEPXHOCTAX U Aecopbiuu ¢ HUX.

14. TepmoduHamMuveckue nomeHyuanbi — onpegeneHHble dyHkuum obrsema, nasne-

HWS, TEeMNePaTypPbl, SHTPOMMU W APYMMX MaKPOCKONMYECKUX NapaMeTpor, Xapaxrepu-
AYIOUMX COCTORHWUE TEPMOAUHAMUUECKOW CUCTEMBI,

15. dyHKQUOHAN — MaTEMATUHECKOe NOHATUE, 0603HaYaIoWee NepeMeHHyIo Benuun-

Hy, 3afiaHHyI0 Ha MHOXeCTBE (YHKUMIA 1 32BUCALLYIO OT BbIGOpa ORHON UMK HECKONb-
KX PYHKLWIA.
16. Xumuveckuil nomernyuan — TePMOAUHAMUYECKAA (DYHKLUNA COCTOAHUSR, onpepe-

NAIOWAA U3MEHEeHNe TePMOANHAMUYECKUX NOTEHLINAN0B NPU 3MEHBHUN YUCnHa vYacTuy
B CUCTEME 1 HeoBXOAUMAR ANsi ONUCAHWA CBOICTB CUCTEMBI.

Ilepeuens coxpamienmii

AJC — aromHas aneKTpu4eckas craHuus
CIA — cuctemsl nokanu3auum asapumn
PEI™ - paanoakTuaHbie GnaropoaHsie rasst (Kr, Xe, Ar)



1. HASBHAYEHUE U OBNNACTb NMPUMEHEHWA

1.2. MeToauka oueHku BbIBpOCOB CoeanHEHWA HOAA B OKPYXKAIOLLYIO Cpegy npy aBapyax
Ha AJC c¢ peaxtopamn BBOP-1000 (ganee — MeTtoavka) cogepxut cnocobbl u MeTogb! Npo-
BEPKW MOMNOXEHWUIA W BbINCNHEHUA TpeGoBaHui, YCTaHOBNEHHLIX B NyHkTax 1.2.2, 1.2.18 n
4.8.1 dpegepanbHbiX HOpM U npaswun B 06NacT UCNONb3OBaHWA aToMHON 3Heprum “Obume
nonoxexuns obecneveHns 6eaonacHoCTV aToMHbIX CTaHuwi (OMNB-88/97)".

1.2. MeTtoavika npeaHasHadeHa B kauyecTBe PyKOBOACTBa npu paapaboTke anroputma
pacyeTa MacconepeHoca NPoAyKToB AeMeHWs v aHann3a paanauMoHHbIX NOCNegcTBui nNpo-
©KTHbIX aBapui Ha KOHKPETHOM peakTopHOM Bnoke.

1.3. OHa onuceisaeT cnocod® MogenvpoBaHnA U pac4eTHOro UccnegoBaHust Macconepe-
HOCa CoeMHEeHN Mofa B repMeTuuHbIX nomeueHunx CJIA Ha peakropHOM Bnoke v ux yTeu-
KW B OKpY>Xatoulyto Cpeay Npy aBapum C BbIXOAOM NPOAYKTOB AeNEHUs.

1.4. MeToavky cnefyer wcrnonb3osarth Ans peaxropHoro 6noka BBIP-1000 ¢ yyeTom
ero ocobeHHocTel. B Hel uanoxeHs! obipe NonoxeHns no matemMaTM4eckoMy MOAenvpo-
BaHWIO NepeHoca NPOAYKTOB [eNeHnn B aBapuiHOM peakTopHom 6roke, B TOM uvcne noaa
W ero coeitHeHuM.

1.5. B Metoawke npepcraeneHtl pekoMeHayeMble UCXOAHbIe AaHHbie ANSA BLINONHEHWA
pacJeTHbIX aHanuaos (3Havenusi adpdexTuBHocTn abcopbumm, apcopbumm, aecopbumu, ko-
3pPULMEHTOB, XxapaKTepu3ytouMx CKOPOCTU peakuwi CoeauHeHnid Hoga B Boae, W Apyrve
napameTpbl), a Talke NPeAnoXeHWs Mo NPOBEREHWMI0 OUEHOK BLIGPOCOB AN NPOEKTHbLIX
aBapwi.

1.6. MeTopuky He criefyeT NPUMEHATb ANA 3aNPOEKTHbIX aBapui C NnasneHuem ak-
TUBHOW 30HbI, TaK Kak B 3TUX YCNOBUAX XapaKTepucTukn npoueccos nepeHoca n aaaumoneﬁ-
CTBUA NPOAYKTOB AEneHNA CO CPeflamy HeROCTaToNHO 060CHOBaHKI 3KCNIEPUMEHTaNbHO.

2. AIITOPUTM PELUEHWA 3ALAYW NO OUEHKE BblIEPOCOB
COEAUHEHUWA MOOA B ATMOCO®EPY NPW ABAPUAX HA A3C C
PEAKTOPAMU BB3P-1000

2.1. Mpw npoBeaeHN YMCNEHHbIX aHanu3os PacnpoCcTpaHeHus PaguoHyKNMAOB 1 On-
peaeneHns Ux KOHUEHTpaUuMi B NOMELLEHWAX peakTopHoro 6rioka cnegyeT NPUHWMAaTL BO3-
MOXHOCTb pa3fieneHya NPOAYKTOB AeNeHUs Ha rpynnbl. ITO HeobXxoaUMO B CBA3K C TEM, YTO
fPYnnbi NPOAYKTOB AAGNEHNS MMEIOT OTnuyatowmecs u3anko-xMMu4Yeckne CBOMCTBa U BeayT
cebsa no-pa3HoMy Npy OgHUX M TeX Xe napameTpax cpeabl. B Metogvke paccmarpusatoTcs
TpU rpynnbl NPOAYKTOB AENEHUA: papuoakTueHbie GnaropogHbie raset U TpyaHoynaenusae-
Mble COefiMHEHWA VioAa, HeopraHUJYeckre CoenHeHnn 1oaa, NPOoAYKTbI AeNeHWA Ha a3po3o-
nAnx.

2.2. insi aHarm3aa Macconeperoca HeobxoanMo ¢ y4eTomM ocoGeHHOCTEN KOMMOHOBKMA
peaktopHoro 6nioka, napameTtpoe CJIA of6ecneunsarb NOAroToBKy AOCTOBEPHbLIX MCXOAHBLIX
AaHHbIX.

2.3. VicxoaHbIMK AaHHbIMW ABNAIOTCA:

» napameTpb! CJIA peaktopHoro 6noka (o6bembl, nnoujagm NoBepxXHOCTew, pacxo-
Aibl BORLI M Apyrve NapameTpbl CrIPUHKNEPHOW NN APYTUX CUCTEM);

o koHdurypauua CIA;

e 3KCNEepUMEHTanbHbIe faHHble O CBOMCTBAX WCNONL3yembix TUNOB OPCYHOK
CAPUHKNEPHbIX CUCTeM (€CNK 3TN CUCTEMbI NPUCYTCTBYIOT Ha peakTopHOM Bnoke),

e pacxop W pacripefeneHvie kanenb BOAbI Mo paamepam;
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e (byHKUMM yTEUKV PafviOHYKNMA0B B aBapuiiHOe NoMeLeHue;
o (yHKUM MIMEHEHUA TennognaKiecKMx NapameTpos cpeap! (TemMneparypsl, aas-
NneHwvs, BRaXHOCTW) B nomewieHnax CINA, nonyyeHHble B pe3ynsTaTe pacuyera.

2.4. inA pewexns 3agaqv cnefyet MaTemMaTU4ecku OnMCbiBaTh MPOLECCHI Maccone-
peHoca NPOAYKTOB AENeHWs B NOMEUIeHWAX apapuyiHOro peakTopHoro 6noka ¢ nomouwsk
cucTembl avddepeHumansHbIX ypasHeHW, KoTopas yuntbisaeT 6anaHc k-ro paguoHyknuaz:
i rpynnsl. Ocoboe BHUMaHWe cnepyeT yaensTh KOPPEKTHOW 3anvcy (yHKUMOHanos, onu-
CbiBAIOWWX NEPexoabl PasnUuHbIX rPynn paguoHYKNMAOB U3 ra3oBow Cpefbl B XXWUAKYIO Cpe:
Ly, U3 XUOKOW cpefibl HA MOBEPXHOCTb, U3 ra30BOW CpPeAbl Ha NOBEPXHOCTb, W3 rpynnbl E
rpynny, “a XuaKoW Cpeab! 8 razosylo cpesy, C NOBEPXHOCTU B raaosylo cpeay.

2.5. Cnepyet obecneuvnBaTth KOHCEPBATU3M OLEHOK NepeHoca NPOAYKTOB AeNeHna nc
nomeuweHusiM CfIA asapuiHoro 6noka u yTeuku B OkpyXatoulyto Cpefly 3a c4eT ynpasneHus
TOYHOCTBIO UCMOSb3YeMBbIX aMNMPUYECKnX KOIDDUUMEHTOB B ypaBHEHNAX.

2.6. KoHeuHbiM pe3ynbTaTom pacyeToB [OMKHO ObiTb onpepeneHWe KOHUeHTpauuy
papvoHyknuaa kaxaow rpynnel B CIIA peakropHoro 6noka, a Taioke yTeuek paavoHyKnuao:
B OKpYXaloLLylo cpegy.

3. PEKOMEHRALIMW NO MATEMATMYMECKOMY MOAENUPOBAHWIO
NPOUECCOB NEPEHOCA NPOAYKTOB AENEHUA

3.1. B kaxxgoM cny4ae onpeaeneHua KOHUEHTPauun paguoHyKnMaoBe Kak yHKUuv na
paMeTpoB Cpefbl COCTaBNAIOTCA cucTeMbl AvddepeHumanbHbix ypasHewwi Ganadca pa
[VOHYKNMAOB.

3.2. Ana noctpoeHua cuctemsl avdpepeHumantHeiX ypaBHeHuM, onvckisatowen 6a
naHc k-ro paauoHyknuaa A rpynnbl, Crneayer pykoBoACTBOBaTLCA pa3nenom 1 npunoxeHus
1.

3.3. ins noctpoennn dyHKLMOHanNa, onvchbiBaloWero nepexofbl pas3nvuHbIX rpynn pa
AVOHYKIIMA0B W3 ra3oBoN Cpeasi B XuAaKylo cpeay, cnegyeT uenonb3osatb pasgen 2 npuno
weHus 1.

3.4. [ins noctpoeHns yHKUMoHana, onuchLIBaIoWEero Nepexoabl Pa3nuiHbIX rpynn pa
AVOHYKIMAOB W3 ra30BOW cpepbl Ha NoBepxXHOCTL (agcopbumn), cnegyeT ucnons3oBath pa3
Aaen 3 npurioxexus 1.

3.5. Ina nocTpoeHns yHKUMOHana, ONWCLIBAIOWEro NepexoAsl PaguoHYKNMAoB Wi
rpynnst B rpynny, cneayet ucnonb3oearth pasaen 4 npunoxexns 1.

3.6. insa nocTpoenus yHKUMOHana, onvcbIBaIoWEro Nepexodbl PafoHyKNIMAOB pa3
NMYHBIX MPYNI V3 XUAKOW Cpeabt B rasopylo cpeay, CneayeT Ucronbaoeatk pasaen 5 npuno
Kenva 1.

3.7. Onn nocTpoeHnn yHKLUMOHaNa, ONUCLIBAIOLLIEFO NepexoAbl paauoHyknMaoB pas
ANYHBIX TRYTIN U3 XWAKOWR Cpeabl Ha NOBEPXHOCTL ¥ C NOBEPXHOCTW B XWAKYIO Cpeay, cneay
€T NCronLaosath pasaen 6 npunoxexvs 1.

3.8. [ina nocTpoeHus MhyHKUMOHANa, ONWUCHLIBAKOLWEro NePexos PajuoHYyKNKAOoB pa3
AMYHBLIX FPYNN C NOBEPXHOCTM B.ra3oeylo cpeay (aecopbuws), cneayeT wcnoneaosaTth pas
Aen 7 NpUnoxeHvn 1.

3.9. PeweHne cucrembl ancdepeHLmanbHbix ypaBHEHU CNeRYET BLINONHATL C yye
TOM 3aA1aHHbIX Ha4anbHbIX ¥ rPaHUYHbIX YCOBWNA.

3.10. Mpumep noctpoenns ypasHenwn ans CJIA, cocrosulen U3 ABYX NMOMEWEHWN |
6ap6oTepa, npeacrasned 8 pasgene 8 npunoxexus 1.



Mpunoxexue 1
Metoauka pacuera fepeHoca 1 KOHUSHTPAUUI coeanHeNuid Hona B NOMEIEHURIX

apapuiHoro peakropHoro 6noka u yreuku B atMmocthepy OKpyXaiowen cpeabl

1. O6wme nonoXeHUs ANA pacyeTHOro aHanu3a

PaauayvonHast o6cTaHoBka Ha MECTHOCTU npu aeapusx Ha ASC obycnoenueaetcs
BbilUeAILMMKA B aTMOCepy OKpyXaloulei Cpefbl paanoakTUBHbIMUA NPORYKTAMU AeneHus,
NPy ITOM UaCTb NPOAYKTOB Aenerus ByaeT HaxoauTsCs B razoobpasHoM Buae, a 4acTb - Ha
a3p030MbHbIX HacTALAX.

BuixoA NPOAYKTOB AeneHns B aTMOChepy TeXHONOrUYECKUX NOMELEHUA 1 OKpYXato-
Liy!0 Cpeay, Kak npasuno, CBA3aH C UCTEYEHWEM TENNOHOCUTENS U3 Nepeoro KoHTypa, Ak-
TUBHOCTb TENNOHOCUTENS KOHTYpa UMpKynauuu peaxtopa BB3OP-1000 cocraensieT okono
3,7-10° B/M®. B cnyvae paspeisos TpyGonpoBoAoR Marnoro AvaMeTpa NPOUCXOAUT BbIXOA
NPOAYKTOB JAENeHus, HAaKOMUBLLIWXCA B TENNOHOCUTeNEe NepsBoro KOWTypa, a npu obpbise
TpyGonpoeoaa GONLILOIC AuameTpa ACNONHATENBHO K 3TOMY KONWM4ECTBY MOTYT BhIATY Npo-
RYKTb! AeneHus, Hakonuewmecs noa obonoykamu Teanos (o1 1 A0 3% OT HAKONNSHHOrO KO-
nuuecTea NPoAYKTOB Aenenvs B Tonnmee [1]). Maccosas gons a2po30bHbIX YacTuy B non-
HoMm BanaHce NPOAYKTOB AeNeHUs, HaxXOAALUXCA B BO3AYXe Noa 3aumTtHol o6onoukoit pe-
akTopHoro 6noka, npy NpoekTHbIX aBapusx cocrasnseT He Gonee 10% [2].

B rabmue nokasaHo, xakue yHKLMOHaNB! 1 B KaKUX Cnydanx CrienyeT enonbaoBarh
8 Metoauke Ana aHanuaa NpoexTHbIX apapui. Yactuya “Het” o3Hayaer, 4To AaHHbIA ByHK-
LUMOHAN He UCMorNb3YeTCA B pacuerax nepeHoca NpUBEAEHHOU B KONOHKax 2, 3, 4, 5 tabnu-
Ul rpynnbl NPOAYKTOB Aenenun. Yactvuua "[la” o3Hauaer, Yro gaHHbi PyHKLMOHAN UCNONb-
3yeTCH B pacueTax nepeHoca rpynnkl NPoAYKTOB AeneHus, NpyseseHHON B KOMOHKaxX 2, 3, 4,
5 rabrmubl.

3HaueHUA COOTBETCTBYIOWMX (PYyHKUMOHANOR AOKHbI ObiTh OnpeaeneHbr AN cne-
AYIOWEro [uanaioHa nsMeHeHUs Tennoruapasnuyeckux NapaMeTpoB NPy NPOEKTHLIX aBa-
punx:

Temneparypa, °C or 20 Ao 150
NasneHue naposo3gywHomn cpefisi, Mla Or 005 po 05
NapunansHoe pasneHue Bo3pyxa, Mna Oor 0,0 ao 0,15

NepeueHsb paccmatpusaeMsix yHKUMOHANOB

MNeppas rpynna
®yHrumoran, F | PBI CHal v apyrvie op-|Bropasa rpynna | Tpetea rpynna
raHuJeckue coeau-
HeHURA hoaa
1 2 3 4 5
A (GW) Her la Ja Jit
Ff(GS) Het Het Aa ~Da
Fs(il) Her Her Her Het
Fe i, 1) Hert Nla Na Het
Fs(i1) Her Het Na Na
Fi(W,G) Het Oa fa Oa
F (W,S) Her Her Her Her
Fi (S,G) Her [a fa Het
Fi (S.W) Her Hert Het Her




0Obo3HauYM NG'/,(t), Nw'k(n, Ns',(o - KONU4eCTBo NPOAYKTOB AeneHus Lh rpynnbt 8

oBrveme repmetnyHoro nomeuerns CIA B rasoBoi u XUAKON Cpeaax 1 Ha nosepxHOCTU co-
oTBeTcTBEHHO. TOraa, ecnu nocrynnedve k-ro paguoHyknuaa A rpynnel NPoaykToB Aene-

1
HUA B nometleHve coctasnner G,y Ak(l) (Tae Ge, - pacxoa cpefsi, nocrynaouieit 8 Nome-

i
wieHve; Ak (1) - yaenbHas akTuBHOCTb K-TO paauoHyknnaa £ rpyninbl NPOAYKTOB AeneHuA), a
yTeuKka OCyWeCTBNACTCA 3a CUET YTeuKkU NAPOBO3AYLIHON Cpeasi C pacxoAoM Gen(l), TO cuc-

Tema, onuceiBalowan 6anaqc k-ro paguoHyknuaa i rpynnet, Syaer umets eup;

ANG (01t = GanAAk (1) - [FAG, W) +F{G, SIING k(8 + (S, GINSK((1+F{ W, G)NW) {0+

+3 FllINGE(D -3 FeliINGK() - GoNG(0 - NNGK(1);
I=1 =1

qNWk(o]/dH-',(G,W)NGi(t) +F,(S,W)Ns;c(t) + fj Ful, INW(1) - i Feli, INW(1) x

-
-

5
=1

X [F{W,G)+F{ W, SINW(D N Wik(D;
ANSHOVA=F(G. NG (f +F{W,SINWA(+

+3 FlONSED - 3 FsLONSLOF(S.GY+ FASW)] NS()-MNSK(®,
=1 =1
i=] f=1

(M

rae F1(G, W) - yHKumoHan, OnUCHIBaIOLWA NEPEXOA NPOAYKTOB ASNEHUA FiA TPYNiNnbl U3 ra-
30BOM cpeab! B XUAKYIO cpeay, rae i uamensercs or 1 po 3 (konudecTso rpynn npoayk-

TOB pgeneHust);

Fi(W, G) - dyHKUMOHan, onUChIBaIOLWMIA NepexoA NPOAYKTOB AGNSHUR A rpynnkl U3 Xua-

KOW Cpefbl B ra3oByo Cpeay;

Fi(G, S) - dyHKUMoHan, ON1CLIBAIOLLMIA Nepexop, NPOAYKTOB AENeHUA A rpynnbl U3 raso-

BOW Cpefibl Ha NOBEPXHOCTD,

Fi (S, G) - dyHKUMOHan, ONMUCHLIBAIOLIWIA Nepexoa NPOAYKTOB AENEHWUA A rpynnbl ¢ No-

BEPXHOCTU B rasoBylo Cpeay,

Fi (W, S) - dyHrumoHanN, ONUCLIBAIOLLNIA MePexoa NPOAYKTO. AeNeHus A rpynnbl u3 Xua-

KO cpeapb! Ha NOBEPXHOCTD;

Fi (S, W) - dyHKymoHan, onNUCbiBaiowmin Nepexoa NPOAYKTOB AeneHns i~ rpynnsi ¢ no-

BEPXHOCTH B XUAKYIO CPeny,

Fe (i, /) - dyHxyroHan, ONUCLIBAIOWMA Nepexop NPOAYKTOR AeneHUA W rpynnsl 8 Fio

rpynny B ra3oBow cpeae;

Fw (i, ) - dyHKUMOHaN, ONUCLIBAIOLYWIA NEepexos NPORYKTOB AeneHust i~ rpynnb:t B Fio

rpynny B XXUAKOW cpeae;
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Fs (i, ) - dyHkymoHan, onucuIBAOWMWIA NEPexoa NPOAYKTOB AeneHus i rpynnbl B 10
rpynny Ha noBepxHoCTy,

Ak - nocrosHHasn pacnaga k-ro paguoHyknmaa, t/c.

B cnyvae ecnu B peaynsTare pacnafa HeKoTOpOro pasuoHyKnuaa obpasyeTca 3amer-
HOE KONMYecTso K-ro pasnoHyKIMaa, TO 3TO YUYMTLIBAETCS C NOMOWLIO AONOAHUTENLHOrO
YNeHa B KKAOM ypaBHeHuu.

2. dyHKLMOHAN, oNUCLIBAIOWUA Nepexoabt PasnuuHbLIX rpynn paguoHyKNUGos u3 ra-
30BOW cpeabl B XUAKYIO cpeay

DyHKUMOHArN, ONUCLIBAIOLLMIA NEepexos o PafMoHYKNTUAA K-l rpynnbl M3 ra3osBoh cpe-
Abl B XXWAKYIO cpefy, B 3aBUCHMOCTMW OT UCMONb3YeMbIX TEXHUHECKNX CPEACTB MOXET UMETb
pasnnuHbi BUg. MNepexca 13 rasoBon Cpeabl B XUAKYIO Cpesy MOKET OCYWeCTBRATLCA Npu
paboTte cnpvHKNepHOW CUCTEeMbI, BOAOIKEKLIMOHHBIX oxnaautenewn, npyu 6apbopraxe, a Tak-
xe 3a cyet auddyanun 1a raaosomn cpefbl B xuakyro. MocnegHuii npolecc, kak npaeuno, He-
3HauuTeneHd n nM npevebperaioT.

Wa-3a cnabon pacTBopMOCTU B BOAE B pacCMarpuBaeMoM AWanaacHe TeMneparyp u
AasneHun nepexon PBI B Bogy Takke He paccmarpupBaeTcs.

Cnpmu(nepnaﬁ cucrema

B cooTBetcTBMM C pexomenpauusmu [3] dyHkumonan F{G,W) ans nepsoit n BTOpow
rpynnki paguoHyknMaos MoxeT GbiTh 3anucaH 8 Buge;

Fi20GW) = Ey 2() Hy,2(1) LV, (2)

roe L - pacxoa BogHOro pacteopa, nogasaemMoro Ha (hOpCyHKW CrpUHKITEPHOW CUCTEeMBI;

V - 06beM noMelleHus, rae NPoMCXoanuT pa3bpbiarmBasmne pacTeopa;

Hi2(f) - koapprumeHTs pacnpeaeneHns pagvoHyKIMAOB NEPBOA 1 BTOPOIA IPYNfbl COOT-
BETCTBEHHO, OrpeaernsieMbie CornacHO peKoMeHAaLUWAM, U3NOKEHHbIM B NPUNOXeHUY 3;

Ei2(0) - apdbextusHocTb abcopbuny paanoHyKnMacB NEPBOA U BTOPOW IPynnkl COOTBET-
CTBEHHO CIPVHKFAEPHOW CUCTEMLI (ONPERENAETCA COrNacHO PeKOMEHAALIMAM, U3NOKEeHHbIM
B NpUNoxeHun 2).

inA TpeTtbeis rpynnbl paAMoOHYKNMBOB 3TOT dyHKUMoHan Byaet nMeTs BuAa:

RGW=E()L/V. (3)

3navenve E5(f) ANR papVOHYKMIMAOE TPETLEN TPYNnbt MOXHO ONPeAenvTbL B COOTBETCT-
BUM C PEKOMEH/ALUAMU, NINOXEHHLIMY B NPUNOKEHN 2.

Boao3XeKUMoHHLIe oxnaauTenm

BennunHei Fi2(G, W) anA BOA0IKEKUMOHHLIX OXITaAUTENeN HAaXOAATCA NO TEM Xe CooT-
HoweHuaM (2), (3), YTo M ANA CNPUHKNEPHOW CUCTEMBI. 3HaYeHWA NPOMEXyTOuHbIX napa-
METPOB, WCNOnNb3yembiX B COOTHOWIEHWSX, NpvBeAeHbl B Tabnuue npunoxenus 2 u 8
npunoxeHuy 3.

Bap6oTtaxHbie ycTponcTea

Mepexon w3 rasoBol Cpefbl B XUAKYHO cpeay v 06paTHO MOXET NponcxoawTs npy Bap-
Goraxe. Toraa Gapbotep Moxer ObiTs npeacTasneH kak nomeweHvwe Ges rasosovt cpeast,
T.e. TONLKO C XUAKON Cpefol. ECnM NpuHATL, Y4TO KOHUEHTPaUMA COeAMHeHUN WOAE, OTHO-
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CAWMXCA K NEepBON W BTOPOA rpynrne, B8 NapoBO3AYWHOW CMECU BHYTPWM Ny3bipbka npy
scrninsitum B Boge Gapbotepa npuxoauT B8 paBHoBECHE C KOHUEHTpaLuuen ux B soge 6ap6o
Tepa, TO ypaBHeWne pacyeta B3anMOAENCTBUA COBAMHEHWI M0Aa, PacTBOPEHHbIX B Napo
BO3[YLUHOW cMecu, ¢ Boaow GapGotepa Gyaet nveTs Bua;

ANW (1 2)/dt=N G (t,1)Genl G+S)M(1) - Genl GINW,? (1,2)/ [VI2)H[* (1], (4)

rae NW!?(1,2) - xonu4ecTeo o paauoHyKnuaa Nepeoii U BTOPOW FPynnbi B Boae Bapbote
pa;
NG (1,1) - KONMYECTRO Fro paauoHyKnvaa NepBoi y BTOPOW rPyNnbl B ra30BOWN CPef¢
nometenms nepep 6apbotepom;
Gear(G+S)) - pacxop napa v Bo3ayxa Ha 6apbaTep;
Gor(G) - pacxop Bo3ayxa Ha Gapborep;
V(1) - obbem nomewerms po 6apborepa;
V(2) - o6bem Boani B GapboTepe.

Takum obpasom, nNpu npuHATOM AonyueHvn dyHkumoHan F{G,W) ans 6apbotax:
VMeeT BUA!

Fi2(G,W) = Gen (G)AV(2) Hs2(0)]- (5)

B cnyyae ecnu paBHOBeCHe Mexay KOHUEHTPauvel coeavHeHd Hoga B napo
BO3AYLIHON CMECK BHYTPK Ny3bipbka v B Boae Gapbotepa He pocTvwraercs, 1o Heobxoaym
B popmyne (5) vicnonbaosats KoadduuymeHT abecopbumm, koTopeit MoxeT ObiTb onpeaene:

pacyeTHbIM VN aKkcnepumexTanbHLIM nyTeM. C yyetom atoro ¢opmyna (5) Gyaer wmer
BUA:

Fi2(GW) = Fa(t) Genl G)IV(2) Hi2{D). {6)
Lng TpeTbelt rpynnbl 3T0T dyHKUuMoHan ByAeT uMeTs BuA:

Fa(G,W) = Eq1). (7

3. ®dyHKkumoHarn, onMcbiBaIMNA Nepexos PafuoOHYKIIMAO0B M3 ra3oBOW cpeabl Ha no
BepXHOCTL {agcopbuun)

Kak cnegyet ua Tabnuupl, CKOPOCTb OCKACHUA PagvoHYKNMAOB nepsou rpynnui (PB
¥ OpraHuyeckMe CoeavHEeHWs Woaa) U3 rasoBon Cpeabl Ha MOBEPXHOCTbL CHUTAETCA HesHauy
TensHowu, T.e. F{G,S) = 0.

CxopocTb ocaxaeHvs pagnoHyKIIMa0B BTOPOW rpynnbl onpeaenseTca no ¢opmyne [4):
F(G,S) =107 SV, (8)

rae  S- nnotwaab BHYTPEHHUX NOBEpPXHOCTEN, M;
V - o6bem nomMeweHns, M,

1072 = yncneHHsIA K03 dururenT, Mic.

BuiseaeHve paauoHyKNMAOB TPeTben rpynnbi u3 obbema Ha NOBEPXHOCTL MOXET Oc)
LEeCTBNATLCA 3@ CYET PasnvyHbIX Npoueccos. B YacTHOCTK, B yCNOBMAX NepemelunsanHm
MOfenk BbiBeAEHNA aspo3onen xopowo nasecTHa {5]. MamereHve cueTHON KoHueHTpauw
asposone dN(r) 3a Bpems df 3a cueT OCaXAEHUA Ha NOBEPXHOCTL:
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dN()/dt = - N(A) u(r) S/ V, 9
rae V- o6beM, B KOTOPOM cofilepxaTcs a3po3onu,

S - nnowaab, Ha KOTOPYIO OCKAAIOTCA HACTULLY,
u(r) - CKOPOCTL OCAKAEHUSA, PaBHAS:

u(r) = FB(n, (10)

KOTOpo# obnagaer YacTuuya paguyca / U NORBMKHOCTU B(r) noa BO3AENCTBUEM REACTBYIO-
wiew cunet F. s chepuueckoid yacTuupb! NoABWKHOCT B(r) onpeaensietca 3akoHoM CTo-
Kca:

B(r) = C(nA6rvi), (1)

rae v - BAIKOCTb rasa-Hocutens;
C(r) - BMNMPUYECKWA NONPaBOUHDBIA ko3 duLMeHT KanHuHrxama, paBHbiA:

C(n =1+ 1,246 Kn exp (-0,87/Kn), (12)
rae Kn- uucno KHyaceHa.

CKOpPOCTb rpaBUTaLUORHOIO OCXKAEHUS B CTALMOHAPHOM COCTORHWUK NOMy4aeTcs Noj-
CTaHOBKOW CUnb! TsokecTu F a ypasHenue (10):

us(r) = 2 per gA9 V) 7 C(1), (13)

rpe g - rpaBuTayUoOHHAR NOCTOAHHASR,
Pert - 3hhEKTNBHAA NNOTHOCTL (CHepUyecKomn) YacTuLlbl.

JAns rpaBUTaLMORHOIO OCaXAEHUA NNOWaAL NOBEpPXHOCT S B ypasHeHun (9) HyXHO
6paTh B BUAS CyMMbl BCOX HanpaBnerHsiX BeepX Npoexuui nosepxHocTen  obveme V. ina
BCEX AIPYrUX NPOLIECCOB OpUEHTALUS NOBEPXHOCTU HE BaXKHA.

Ans A py3MoHHOro ocCaXAGHUA UCNONL3YETCA ypasHeHue:

us(n = D(NAD, (14)
rae D(r) - koadppumLmeHT Anddyany;
O(r) = kTB(), (15)

rae k - nocrosHHas bonbumaa;
T - aBcomoTHas Temnepartypa,
8D - vonuHa AvdhYaUORHOrO NOrpalUYHOro CNos, B KOTOPOM KOHUEHTPAaLWs Yac-
TUY cnapaeT A0 Hyns C MOCTOAHHbIM rpagueHToMm. B GonswwuHcTee cnydaes
npuHuMaemasn sennumHa 80 pasxa 0,01 cm.

Ans paccMarpueaeMbix cnyyaes BeipaxeHue Ana F(G,S) 6yner vmertb Bua:

F(G.S) =X u(n) SN, (16)

a sHaueHvie u(r) BLIGUpPaETCA B 3aBMCMMOCTY OT ONMCLIBAEMOro NpoLecca.

INR oyeHKy CKOPOCTU OCXAEHUA, KOTAA TPYAHO OLEHWUBATL BNURHWE TEX WNM UHBIX
NPOLIECCOB, HaCTO UCMONbAYIOTCR IMIMPUYECKAE COOTHOWEHWR, NONYYeHHbIe AKCNEPUMEH-
TailbHO B YCroBURAX, NPUGIMKEHHBIX K NPOBKTHOW aBapuun. B kauecTse Takoro aMnMpu4ecko-
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fO COOTHOLUEHWUA WUCTIONLIYETCH BbIPEKEHWE ANA NOCTORHHOW CKOPOCTA OCaXASHWUA Crie-
Ayioulero suaa [4]:

F3(G,S) =510 SV, (17)

4. GYHKUMOHAN, ONUCHLIBAIOWMIA NEPexXol PaRUOHYKITUAO0B U3 TPYNNbi B rpynny

U3-aa pa3noobpasua MexaHuaMos, 0BycrnoBnuBalowmMx nepexoa PaavoHyKIMAos U3
rpynnel B rpynny, ONUCLIBaTbL 3TOT npouecc Haubornee TpyaHO. TNepexoa MOXeT ocyulecTs-
NATECA KaK 32 CYET MEeXaHWIMOB (PUN4ECKon NPUPoAL! (pacnan NPoAYKTOB ASNSHUA, ucha-
peHve YU T.A.), TaK U 3@ CHeT XUMW4ECKUX peakuui. B pesynbrare pacnana HeKoTopsIX pa-
AMOHYKNMA0B MHEPTHLIX PAAMOaKTUBHLIX ra3oB (nepeaa rpynna) Moryy obpa3osbiBarbCs
aspoaonu Leaus unm pyGuana (Tpertbs rpynna). BaauMopencTBe HeopraHudyeckux coeau-
HeHUM ofa (BTOpPAan rpynna) ¢ opraHuyeckuMu NpUMmecsMu B atMocdepe MOXeT NpuBsoanuTs
x oBpa3soBaHnio OpraHuNeckux coepuHenwn (nepeas rpynna). B Metopvke npuHumaetcs,
yro:

e nepexoA PaguCHYKNMAOB W3 OAHOW rpynnbl B APYryI0 rpynny 3a cUYeT paauoakTUBHOro
pacnaja HesHawiTeneH u uM MoXHO npeHebpeys;

¢ nepexof PafvOHYKIMAOB WHEPTHBLIX PajiMoaKTUBHBIX ra3os B Apyrve rpynnbl HEe Npouc-
xoput Fo w, s{i, ) =0;

¢ BO3MOXHOE 0OpazoBanne opraHudeckux CoeuHeHuii Hoaa (Nepsas rpynna) B pesynsta-
Te XMMWUYECKUX Peakuui B razoBou cpefie COeAWHEHWH Hoaa Nepeoi U BTOPOW rpynmbi
YUMTLIBAETCA C NOMOLLBIO BBEAGHUA A0NK MOAUCTOro MeTuna (nepeas rpynna).

{"asoBan cpena

Kak cnepyer w3 Tabnuupl, ckopocTs nepexofa paauoHyKNUAOB B ra3oBoit cpeae Fa (i, /)
13 OAHON TPYTifb B APYTYIO HE YUUTLIBAETCS, T. €. NPUHUMaETCS pasHoW Hymo. Takum obpa-
30M, B pacyertax NocneacTauii NPOEKTHLIX aBapuii CUMTAETCS, UTO B ra30BOK cpeae He Npo-
UCXOAUT HUKAKKX (DUINKO-XMMUUECKMX PeaKLiMi, NPUBOASLUMX K U3MEHEHWIO CBOWICTB Be-
Ljecrs.

Xupkan cpena

Mepexon pasgvioHyKNUAOB OPraHUYecKUX COefMHEHWH ioaa (nepeas rpynna) 8 rpynny
HeopraHuuyecknx CoeAvHeHU (BTopas rpynna) ocyLWecTBINETCH 3a CHET peakuyin maponm-
3a U Apyrvx peakuui ¢ xumudeckummn pobaekamu B Boge. B atoMm cnydae Fu(1, 2) pasHo
CYMMe KOHCTaHT CKOpOCTei peakuyi nepsoro U NcesAonepeoro nopaaka.

3HaUYeHUA HBKOTOPLIX KOHCTAHT CKOPOCTEH ANS Pa3NuUuYHbIX YCNOBUIA NpUBseAeHb! B Npu-
noxeHvu 4.

O6pa3zoBaHue HEepacTBOPUMbIX U HEeNneTyuux COeAWHEeHWA hoaa (Tpetba rpynna) 3aa
CYET XMMUYECKUX peakuui C COOTBETCTBYIOLMMM 10DaBKAMU KaK OpraHU4eckux, TaK U Heop-
raHM4ecKMxX COeAUHEHUA MOXKHO Y4MTHIBATE C MOMOLLLI0 KOHCTaHT CKOpOCTeW peakuwi nep-
BOrO U nceeaonepeoro nopsaaka. CneposartensHo, n Fuw(1, 3), u Fu{2, 3) paBHo CymMme KOH-
CTaHT CKOPOCTEN peaKLiuh NEPBOro 1 NCepfONEPBOTo NOPAAKA.

B HacTosuee BPeMA HET AOCTATOYHO HaAEXHbIX CBEAeHUR, KOTOpbIe MOXHO Obino wvc-
NONb3oBaTh ANA MPOEKTHLIX PACYETOB XMMMYECKUX PBEKUMWA HEOpraHu4eckux CoeanHeHWn
rona (BTopas rpynna) u oaa, ocesLLEro Ha a3po3ofbHLIX YacTUyax, ¢ oGpa3oBaHWemM opra-
HU4ECKUX CoeAnHeHUA. ECTb Nulib KOCBEHHbIE CBEAEHUS O TakuX BO3MOXHOCTAX. B pank-
HeWlweM 3TOT Nepexos He yYUTLIBAETCH, a anadeHns Fw(2, 1) u Fy(3, 1) npuHumaloTcs pas-
HbiMY HYMIO: Fu(2, 1) = Fy(3, 1) = 0. AHanoruuHo npuHuMaeTtcs, Yto u Fu(l, 3) = Fw2, 3)=
=F3, 2) = 0.
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MoBepxHOCTH

fIpUHATO, YTO paAVoHYKNUALI NEPBOV rPYNNbl HE OCAXAAITCA Ha nosepxHocTU. OTcro-
pa: Fs(1,2) = Fs(1,3) =0.

Mpy BIaMMOAENCTBUM COeAMHEHWIA BTOPOW PYIifbl C XMMUYECKUMWA COeANHEHWUAMM Ha
NOBEPXHOCTAX MOTYT 0OPa30BbLIBATLCA OpraHMMEckMe CoeanHeRun (nepeas rpynna). AHano-
[MUHbIE peakumk MOryT UMETb MECTO ANSl PAAVNOHYKNNAOB TPeTLEeN rpynnkl. JKCNEPUMENHTSI
noxassieatot [6), 4To npy aecopbumk MoAa C NOBEPXHOCTE! YacTb €ro CoeAMHEHUH Haxo-
anTcA B “neTyuen”, ckopee B opraHvudeckon opme (nepeas rpynna), a 4acTe B BUAS XOPO-
WO yNasnneaeMbIX COeAnHEHUN (Ckopee, HEOPraHMYECKux, T.6. BTOpoy rpynnii). Mockonsky
371 NPOLIECCHI B AOCTAaTOYHOW CTENEHW He W3yYeHbl, TO Nepexoa PaavoHYKNUAOB BTOPON U
TpeTbe rpynnbi B NEPBYIO W BTOPYIO IPYNNY YYWTLIBAGTCA ¢ NOMOLLLI0 KOadduLmMeHTOB Npu
cyHKuroHane, ONUCLIBAOLLEM NEPEXOA PaAVOHYKITMAO0B PAANUYHLIX FPYM C NOBEPXHOCTH B
raaoByio cpefly, Nony4YeHHbIX IKCNepUMEeHTanNbLHO.

5. dyHKUMOHAN, ONUCLIBAIOWWA Nepexos PagUOHYKITMAOB PasrMuHbLIX TPYINN U3 Xug-
KO# Cpefibl B Fa3oBYIO cpeny

CoeaviHeHusi NepBOXA U BTOPOW rpynnbl

Tipy onucaMnk NPOUECcCos NEpexoaa COeANHEHWIA NEPBOIR U BTOPOW TPYNNbI M3 XXMAKON
Cpefb! B ra3aosylo cpedy NPeANoNaraeTcs, YTo NPOYece pacTBOPEHMUs rasos W razoobpasHbix
selyecTs apnAeTca o6patumbiM. [03TOMy NPU NPesbiUEHUN OTHOLEHUS KOHLEHTPaLMN Xu-
MWUYECKUX BELLECTB B XMAKOCTU K COOTBETCTBYIOL|EN KOHLIEHTpaLUW B rale HeKoTOporo npe-
aena NW(H/NGK(t) = Hi(l) npoucxoaut oBpaTtHoe MOCTynneHue COeAnHeHWA M3 Xnakon
cpeab! B rasoeyto. Hanpumep, npu pabore cnpuMHKNEPHON CUCTEMbI pacTBOp, ROCTYNAIOWMWA
B ra3osylo cpeay NMoMeLLEHNs B BMAE Kanenb, UMEET HEKOTOPYIO HayanbHYlo KOHLIEHTpauwo
NW (/W) = Ay B npoyecce nagenus kanng pactecpa nornowaeT (Mm OTAaeT) HeKoTo-
poe KOnWYecTBO COeAMHEHWA k-W TPyrnbl Vi CPeAHNAA KOHLeHTPauua B Kanne CTaHOBUTCA
paeHon A, Ecnu oBosHaunTs paeHoBecHylo konuexTpauuto [koraa NW()/NGKT) = Hih]
Yepe3 A., TO COOTHOLWEHWE, onpegenstoLliee HanpasneHve npouecca macconepeHoca, Sy-
AeT uMeTk BuA: (Am - Ag)/{Auy - Ao). 3 COOTHOLWEHMSA BUAHO, YTO eCriv HavanbHaA KOHL{eH-
Tpauys B pacTBope MeHblue Npovn3seaeHnA KOHLEHTPaLUwWK B ra3osol cpeae Ha xoadbduuu-
eHT pacnpepenenns NGi(f) Hi(f), To macconepeHoc HanpasneH BHYTPb Karnsv, eCnv GHu
paBHbl, TO MacconepeHoc He npoucxoauT; ecnu Gonblue, TO MAET MACCONePEHOC U3 Karnu,
T.e. M3 XXWUAKOWN Cpefibl B ra3oByio Cpeay.

B Metoavike npuHUMaeTcs, YTO macconepeHoc NPOUCXOAWT B OAHOPOAHON cpeae, T.e.
CKOPOCTb MacconepeHoca OfiIMHaKoBa, BHe 3aBUCUMOCTU OT HanNpaBneHna nepeHoca. C yye-
TOM 3TOro NPeAnoNOXeHNA DYHKUMOHAN, OMMCLIBAIOUWA NEPEHOC PAANOHYKIMAOB NepPBON v
BTOpOV rpynnkl, SyaeT nMeTs creaytowmi ena;

ANA CNPUHKNEPHON CUCTEMbI M BOAOIKEKUMOHHLIX OXNaguTenei sHadexme F{G,W)
MoxeT BeiTh paccunTaHo no dopmyne (1);
Ans 6apbortaxa, aHavenve F{G,W) MoxeT GbiTb paccuTaHo no dopmyne (5).

3HaveHns napametpos F{I) u H{t) MoryT BbiTe paccumTaHsl C MOMOLLBIO YPaBHEHUR (2)
NPUNOXEHWA 2 N COOTHOWEHUA (1) npynoxexus 3.
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TperbAa rpynna

Mpw NpoexTHLIX aBapyAxX BbIXOA A3PO30NEN U3 XUAKOW CPeAbl B OCHOBHOM onpeaens
eTca o0pasoeaHvwem MenkogucnepcHow enaru npy pabote BogopasbpuisruBalowwmx cucter
(CNPYHKNEPHON CUCTEMBbI ¥ BOROIXEKLMOHHLIX Oxnagutenen). Bce ucnonsayembie ans Bg
Aopa3bpbirnsBarowmx cucTem OPCYHKM AaI0T OnpeaeneHHoe pacnpegencHne xanenb
pa3amepam. Torga nesbii kpaw aToro pacnpeaeneHus MoxeT BbiTb UCRONb30BaH AN OL|eHK!
KONUUeCTBa MENKOAUCTIEPCHON BNark, oOpasylouenics npu pabote cuctem. B xavyecTee mu
HUManbHOro pasmepa BbiBupaeTcs MUHUManNbHLIA pa3Mep kanens ANA UCnonb3yemon dop
cyHkn. B kauecTse npaBoit rpaHWubl pacnpefeneHns MenKoAMCNepCHLIX Kanens Moxe
Gbitb BbIOpaH pa3Mep, NpyM KOTOPOM KamnA MOXET HaxoguTbCA B cTabunbHoW napc
BO3gYLLHOW cpeae 3apaHHoe Bpems, Hanpumep, 30 muH. Mo ussecTHbIM rpaHmvLam u Gopm:
pacripesieneHna MoxeT ObiTb nerko HampeHo KOMWMYecTBO MerKoAucriepCHoW enaru, oBpa
sytouieinca npy pabote cuctemsl. [pakTudecku Bece hopcyHku AN Bogocpaadpbiarveaoum
CUCTEM MMBIOT NOrHOPMAanbHOe pacnpegenexve Kanens no paaMepam.

6. dyHKUMOHAN, ONWCLIBAIOWMIA NEPexo PAAUOHYKIMAOB M3 XMAOKOW cpedbl Ha NC
BEPXHOCTb U C NOBEPXHOCTH B XMAKYH cpegy

B Hacrosllee BpemMa HET [4OCTATOYHO HaAGXKHBIX IKCMIEPUMEHTaNbHBIX AaHHBIX O NPC
ueccax oCaKAEHWUA Pas3nuyHbIX rpynil COeAMHEHUA Ha NOBEPXHOCTU U3 BOAHOMO PacTBop:
noBeAeHNA 3TVX COBAUHEHUIA Ha NOBEPXHOCTAX W BbiX04a C NOBEPXHOCTEN B XUAKYIO Cpeay
Moatomy B MeTtoguke pekoMeHpYeTCR Ucnonbacears 3HaveHne F{W,S)= =F(S,W)= 0. Uc
nonL3ogaHue ApYrux aHaveHui gormkHo BuiTe 060CHOBAHO.

7. ®yHKUMOHAN, ONUCLIBAIOWMI Nepexos PAAUOHYKNNAO0B C NOBEPXHOCTU B ra3oByt
cpeny (necopbuus)

Mpouecc aecopbunn C NOBEPXHOCTH - NPOLIECT CNOXKHbIV, MEHAIOLLWWCA BO BPEMEHW. |
NpUNOXeHun 5 faH KpaTKniA aHanMa HeKOTOPbIX 3KCNePUMEHTaNbHLIX NCCNeaoBaHuii No A€
COpéL\MM v oBocHoBaHue fipepnaraemMoro cnocofa maremaruyeckoro MoaenvposaHnus 2Tor
npouecca. flepexon paavoHyKNMAOB oaa C NOBepXHOCTU B ra3oBylo Cpeay cneayeT yuuTb
BaTb C NOMOLLBIO NOCTOAHHOO KO3 MUUMEHTa, KOTOPLIA HE 3aBUCUT OT BPEMeHW, Temnepse
TYPbI ¥ KOHLI@HTPaL Ha NOBEpXHOCTN U paBeH 107 1/c.

CnepyeT cuuTaTh, UTO NONCBYHA [ecopOUPOBAHHOrO N0AAa HaXOAWTCA B MOMEKyNsap
How ¢opme (BTOpan rpynna), a nonosuHa - B opraHu4eckon dopme (nepeas rpynna). Takui
obpaaom, F(S, G) =5- 10°, 1/c, a F(S, G) =5 10%, 1/c.

OnncaHHble Bbile cpyHquHanbu cneayet UCnNonMb3opatb ANA COCTaBneHusi CUcTemi
AvicbcbepeHumancHbix ypaBHEHW# MacconepeHoca, pelwvs KOTOpYH0 MOXHO onpeaensT
KOHLIEHTPALMM NPORYKTOB AENEHMA B CPeax ANA KWKAOW rpynrbl, a TAKKe yTeuky npoayk
TOB AE€NEeHWUs B OKPYXaloLLyIo cpeay.

8. MNpumep nNOCTpoeHUR ypaBHEHUI ONsi CUCTeMbl NIoKanv3auuy aBapuu, COCToAuwe
M3 AByX nomeuleHni u 6ap6otepa

Paccmotpum Cl1A, COCTOAWYIO M3 MOMELWEHWVA, B KOTOPOE NPOWUCXOAWUT UCTEMEHWE TE
nnoHocutens, Saccerina-6apboTepa n NoMeleHWA NoBYlLEK, KyAa NepeAaBrMBasTCA Yepe
6ap6oTep napoBo3gywHas cpepa B npoliecce asapuu. PaboTaeT CnpuHKNepHas cucTem:
3abop soast AN kOTOpOW NpouasoauTca u3 GaccenHa-6apGorepa. 3agava cocTonT B onpe
LeneHun conepxatna pagnoakTMBHbIX NPOAYKTOB (B 3TOW 3agaye PAaCCMOTPUM COSANHEHN
PapMoakTMBHBLIX U30TONOB hoga) B nomeuwieHnax CMA B paanuutbix gopMmax B Boge Baccer
Ha-GapboTepa 1 yTeuky ux B OKpyXatoLylo cpeay.
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[ins BLINONHEHMWA NOCTaBNEHHOW 3afauu cneayeT pewwTs cuctemy w3 13 auddepen-
umnansHsIx ypasHeHUin. OHa exniodaeT 8 ce6a No HeTbipe ypaBHeHUs ANA KaXA0ro noMeule-
HUA 1 ABa YPaBHEeHUN ANS yTeuky pasHbix (HOPM PaanoaKTUBHOro #10aa, ABNAIWMXCS npea-
CTaBUTENsMU TpeX rpynn COSAVHEHWIA NO NPUHATOW knaccudukalpn, Vicxoan w3 noctpoe-
Hun ofuleld cucTeMbl ypasHeHUW ANA OAHOMO NOMELUEHUN U YuuTbiBas METOAUKU pacyera
tbyHKUMOHANOB U k03thPULUEHTOB, BXOARLLMX B (DYHKLMOHAND!, NOMYYUM CAERYIOWYIO CUC-
Temy auddepeHManbHbIX YPaBHEHWUIA:

e
N o S
AL W N N A W G/Vy+ 2 9:;/)”21';
at j=1
e
oV gi

2
=- N+ Aot Ae + Nai + GV, + 29,;,-)N;i+

j=1

at

e e 2 e e e
+ApiNL + Jog, Negi+ kaiNe+ gulgy

OW‘_;I' - m ) : ] m o m 2 m m v

2. (A+ A%+ My + GV + .2 9,/ )Ngi + ApiN| + Zog. Ngi+ kgiNsi+ gaNews ;
J=1

Ngi a a 5

dtg =-(A+ Ay * A+ N GVng"‘ Zg,;/)N;i"'

J=
e m 5: a a
+4i LVIINE + Np)+ giNgi6b+ngcwi;
j=1

m m m m
5/+ZGam/(Vl Hp) b+ Ad) N/ + )\;,'N;” + ig Ngi+ k;,'Nsi+ ngcw:'";
PO

mey

dN_g - e e
AL L RN oY »,
rae /=1,2;
s oW :
/I e
_dt__-(x +§()\”5/ Gilvs; a,,,/(\/,H,’,,)b/+A§/)N/e+
=1

2, e' a 3. L& Fl e
Y205 NG+ AGNGIEZ g (N N (1= 5] + guiso ™
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Ny
I Z(/l 5 c.w5f+‘2ﬁam/(me)b/+Ad)~/+

2 . m N N m 2 le
+ 2N N+ %2 GmbjnNon+ Non (1-50) + gallas
dNe 2

ke _ AN
™ B+ GaVaNg;

awNp 3 m
= Z(M 2“ + G/ V)N gi;

e m a
e Ngi, Ngi, Ng -KOrmM4ecTBO pagnoakTMBHOMO WOAA B KaXaoi ua Tpex ¢opm B M rnome-
uiermu CNA, Bx;

N/, N1 -konu4ecTBO paauoakTUeHoro iona B Buae Iy u CHal cooTeeTcTBeHHO B 06be-
me eoabl, bk;

4 m a
Np, Np, Nje -konudecrao Hoaa B kaxaow us $opm, Bbilieguiero s atMochepy sHe
A3C K MOMeHTY Bpemenu {, By,
A - nocrosiHHan pacnaaa, 1/c;

e m . .
Aoiv A oi-x03PULMEHTEI OCAKASHAR KOAA ANS 3NEMEHTaPHOW ¥ a3po3onbHoW dhopM B
M nomewexun, 1/c;

m a
Ag. Mg Ag-HavanbHsie koadduyueHTsl BeiBegeHUA pa3Hbix ¢opM itoga U3 Boagyxa
BoaopasbpbiarveatoLumMu cucremamu, 1/c;
Aot -KOIDHOULMEHT YTEUKU NAPOBO3AYWHON Cpepbl U3 Ho nometieHus ClIA yepes He-
MNOTHOCTU B OKPYXatoLLYI0 CpeAy, 1/c;
Gy -pacxon NnapoBO3AYLLHOM Cpefbl U3 Fro NOMeLLeHUn Yepes BEHTUNAUWOHHYIO Tpyb-
Ky, M°/c;
Vi -06beM iro nometierms CIA, M°;

gy -Ko3hUUUEHT NepeTevek NapOBO3AYWHON Cpeabl U3 iro B fe nomeuierue CJIA,
1lc;

e m
hpi, Api -x03bumenTh nepexosa Iz n CHsl 13 Boab! B NnaposoanywHyto cpeay Fro
nomeueHus CIIA npu pabote sogopaabpeiarveaiolmx cucrem, 1/c;

e m .
kg, kg -x03bduLmeHTh gecopbuum paanoakTueHoro ioaa B dopmax I u CHsl coor-
BETCTBEHHO B iM nomeuieHuu, 1/c;
Je/ -pacxon Te4M TeNNOHOCUTENS B l-e nomeLeHve, M ’fc;
Ne -y,qemsHaﬂ aKTMBHOCTb TennoHocuTens, Br/m®;

m e /m
w,- , Wi, u),~ , W, w  -k03PPULMEHTbI BbIXOAA Pa3HbIX POPM PafiMOAKTUBHOIO MOAS B

arMocthepy Wy o NoMeLLeHuA 1 B BoAy w' o6bema Npu UCTEeUYeHUM TeNNoHOCUTENS,
BeapaamepHsie;
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e m a e im
witw; tw;tw tw =1,

{; - koapduumeHT apobnenus kanenb (nepexoga wx B paspsg alsposonein), 6eapas-
MepHbI;
_ {1, €cnv Bola NOCTynaeT B BUAe Kanens B /- NOMeLleHue |
! 0,ecn1BoAa He NOCTyNaeT B BUAE Kanenb B / - @ NoMeLieHne |
V,-o6bem Boabl, M*;

Gam - pa;cxon napoBso3aywHon cpeabt vepea 6apbotep M3 m-ro nomeweHus B o6bem
BOAbI, M'/C;

Hf,,, H’,:’, -pasHoBecHbie Ko3ddULMeHTLI pacnpeaeneHUa 3nNeMeHTapHoOro noga u ho-
ANCTOFO METUNA COOTBETCTBEHHO MEXAY BOAOW 1 BO3AYXOM, GeapaamepHoie;
b= {l,ecnu Boaa nocne 6ap6oTaxa NocTynaet B / - € NOMeLeHue

0, ecnu Boga nocne 6ap6oTaxa He NOCTYNaeT 8 / - € NoMeleHne

e m
Aty A el -¥0adhPurLMeHTLl OMUCTKN BOABI OT 3NIEMEHTapPHOro WoAa W MOANCTOro MeTuna
COOTBETCTBEHHO Ha MOHOOOMEHHBIX punbTpax, 1/c;
8b - koadhpuumeHT npockoka aspo3onen npu 6apGoraxe.

[ins pelenns 3agaun, npuseaeHHoN B pasgene 8 npunoxexus 1, cnegyet coaaaeath
COOTBETCTBYIOLWMA KOMIBIOTEPHBINA KOA.

Nutepatypa K npunoxennto 1

1. Reactor Safety Study WASH-1400, NUREG 75/014, October, 1975 Appendix VII.

2. Antponos B.H., ®egynos B.®, Crentos B.[l, Tkauenko A.B. v ap. Otyer o HUP
"PacyeTHoe o6oCHOBaHWe BbINONHEHUA KpuTepues paauauymoHHon GeaonacHocTh
OKpyXatouien cpefbl NPu NPOEKTHLIX U 3aNPOEKTHbIX aBapusax ¢ o6pLIBOM rMaBHOrO
uuvpkynsuuonHoro TpyGonpoeoaa Ay 850 ana ASC ¢ BB3P-1000 (npoekt A3C-91
Ans TpeTbux cTpaH)”. fRorosop N 25/[1-92/94-361 ¢ NIMAIN. WUnB. N 400-07-21. HTL
APB, Mockea, 1991.

3. Parsly L.F. Pilot Plant Studies of Nethyl lodide Clieanup by Sprays, Nucl. Appl. Tech-
nol., 1870, 8, p. 13.

4, TMasnexxko B.UA. OueHka papguauvoHHbiX MOCNe[CTBUN KpynHbIX asapui Ha A3C ¢
BBJIP. Otyet NAJD unB. N 10/826, Mockea, 1973.

5. Bunz H., Schock M. NAUA Mod4: A Code for Calculating Aerozol Behaviour in LWR
Core Melt Accidents, KFK-3554, August, 1983.

6. JKcnepvMeHTanbHoe VMCCNEenoBaHWe BbiIXxOAa PaAvoaKTMBHOIO MOAa B TexXHoMornye-
CK1e MOMELLIEHU aTOMHOW 3NeKTPOCTaHLMMN NPYU UCTEYEHWN TENSTIOHOCUTENS /-rO KOH-
Typa. Teanchl goknanos BcecoaHol koHgepeHuun “PaavaunonHas GesonacHocTs
HAaceneHna v 3awuTa OKpYXalolen Cpeabl B CBA3W C 3KCNNyaTauueild aTOMHbIX 3riek-
TpocTaHuwi®. Kasakoe B.A., TkaueHko A.B., deaynos B.®. u ap. umurposrpag, 26 -
29 man 1981 .
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flpunoxexune
PacueT achdextmBHocTn abcopOumu neryumx coeauHeHwWit n a3po3onen Bogo
pa3bpbisrusatowmmu n 6apboTaxHON cucTemammn

CnpuHKSIepHan cucTema

Mpouecc nornoLLeHNs pacTBOPUMOFO rasoobpa3sHoro COeAMHeHWA KannsMu CRpuHE
nepHoro pacteopa B o6uleM Buge MoxeT BbiTb NPeACTaBNeH Kak Npouecc MacconepeHoe
13 ceobogHoro obvema Yepea raaosylo NNEHKY kannm, pacTBOpeHWe Ha NoBEPXHOCTH (KWL
KO NNeHkK) U npouecc macconepeHoca 8 o6bem kannm.

SdbbexrueHocTs abcopbunmn £ coeanHeHw nepeov U BTOPoW rpynnbl kannen onpeae
NReTCA nyTeM peweHnn ypasHeHua anddyavn B kanne ana kaxaoro coeaviHeHua. Quddy
3UOHHbBIM MOTOK Y MOBEPXHOCTU Kannu CO CTOPOHbLI Fa30BON W XUAKOW Cpep AOoMKeH ObiT
0AMHAKOB:

D)dC/dN= kg+ /H(Cg + Cgi), (1)

rae dC/dN -rpapgmneHT KOHUEHTPaUWn B XXMAKOCTH Y NOBEPXHOCTW Kanmiu;
kg - ko3achuLmeHT macconepeHoca Yepes ra3oByio NNexky, m/c;

H - paBHOBeCHbLIH KO3(dULUMEHT pacnpeaenelns CoBaVHEHUsI MEXAY BOAON W BO3A)
XOM (CM. npunoxexue 3);

Cg- KOHUEHTPaUWs COBAMHEHUN B OCHOBHOW MAcce rasa;
Cgi- KOHUEHTPaUWA COeAUHEHWS B ra3e y NOBEPXHOCTU Kanmm.

O6umin Bup ypaBHeHns aucbdy3um ANsi ONUCaHWA NOBEAEHMA COBAMHEHWA, PacTBC
PEHHOrO B Kanne ¢ y4eToM XMMUHECKUX PeaKLWA:

D\(d°C/dP+2/rdC/dr) - KC = dC/at, 2

rae r- paguyc Kannuv Ha BaHHbIW MOMeHT BpemMeHu,

k - KOHCTaHTa peakuwm NepBora Unk NCeBACNEPBOro NOPAAKA;
t - Texyuiee Bpems.

PeueHne 3TOro ypaBHeHWs ANA HauasbHbIX ¥ IPEHWYHBIX YCNOBMA B CaA3m C (1) Gyae
wmeTL Bua:

C(r, 0) = Cg;
t=C(r,0)=C"
dC(R, O/dr =keAHD:)(C' - ©),

YTO paet criegyloulee soipaxeHue ans E():
E(0=(C -Col(C'-Co)=1-Z(BSH s [ - SH{Sh-1)] (e Dy v Y x

x exp(-{k+Ds (u/ RYI) / [k+ Dy(und A3,

rae C -PaBHOBECHaA KOHUEHTpauus COeANHEHUS B Kanne Yy ROBEPXHOCTU Kannu,
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Go - HavanbHan KOHUSHTPAUWA COBAUHEHUR B Kanne,
Sh = kyd! Dy - wncnio Wepsyaa;

K- KOpHY ypasHeHns tg(pn) = pn/(1-Shy,

A - paauyc kannu.

Koadduumenr macconeperoca vepea rasosyto NNeHKy k; onpepenseTcs Chepaylowen
opmyno [1];

kg = Dy(2+0,6 He"2Sc"?y/q, @)
rAe Re=Dp/y- wicno Peinonbaca; (4)
Sc = p/{pDy)-uncno Wmvmara; (6)

£ - NNOTHOCTL NapoBO3AYLWIHON Cpeabl, KM,

H- BR3KOCTL Cpeabl, Kr/(M c);

Dy - oacbduLienT Anddyauu B napoBo3RyLLHON cpeae, M? /c;
V- CKOPOCTb NafeHUs Kannu, M/c,

d- guaMeTp kannw, M,

p=10° {0,856+« 0240884 1.1 00385(T-273,15));

Dg =1/(D93PJP+1/Dg,v PV[P),
Dy =7,410°%(X M) 2T/ (u1 v3F), [2, 3],

e Dga,g=BT (1/M+1/ M,)"*/[Pos,(a,v)wDi-koadduument anddyanu COBAMHEHVA
B BO3ayxe (a) unu B nape (v);
€=P,/P - OTHOWEHAE NAPLIMANBHOTO 4aBNEHVR BO3ZlYXa K NONHOMY AaBIEHUIO,

B =0,00214 — 0,000492-(1/M+1/M, ,\*%;

P,y - napupansHsie AasnexnA BO3Ayxa U napa;

P - nonHoe paenenve g atmocdepe,

7 - TeMniepaTypa napoBo3fyLUHON Cpeabt;

Tw - Temnepartypa Boas!,

X - cTéneHb AMCCoLMaLmMn XUAKOCTH (ANs BOALI — 2,6);
M - monekynsipHbit BeC coefuHeHus;

My,.,v - MONEKYFISIPHBIN BEC BOALI, BO3gyXa Unu napa,

pi= 241,4-10R7#TH0 _ ggayocts Boab:,

Vu- MONEKynsipHbiii 06bem coeauHenus (ana l - Vi, = 71,5, ans CHal - V, = 62,9);

as,(a,v) = (1/2). (os + 0a,v} - AMaMeTp coyAapeHUA MOneKyn CoBRUHEHUR C Mofiekyna-
MM BO3flyxa unu napa;

wD=(ws,0a,v)'" - uHTerpan cronkHoBeHN.

3HaveHWs OCHOBHLIX NapaMeTpoB Ans pacyera koaddmumeHTos Anddyanm coequre-
HUI B NapOBO3AYLUHONW cpeae npuBeaeHs! 8 Tabnuye [4, 5].
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KomnoHeHT o oD/k M
Boanyx 3,711 78,6 28,97
Nap 2,641 809,1 18,09
Iy 5,160 4742 253,82
CHal 4,230 519,0 141,94

“k - nocToRHHas Bonsuymana.

OnucaHHbiA Boilwe pacyeT addekTueHOCTU abcopbLym £ MOKHO MCnonsL3osaTth AfA
NepBbIX ABYX rpyn COeAVHEHWIA, NPUBEAEHHbIX B Tabnmue HacToaulero pasaena.

[na aspoaonent achpexTMBHOCTL NPAMOrO 3axsara KannsiMyu ONpeaenfeTcs Bolpaxe-
Huewm (6}

E=(1+dyJd)* —1/(1+ dyd),
TAE d, - CpeaHniA a3POJMHAMUYECKUA QUAMETP 23PO30NLHDIX YaCTULL.

DXKEKLUMOHHLIN OXNanuTeNbL

Metopauka onpepenervs adperrneroCTU abcopbuun E ANA MKEKUUOHHDLIX YCTAHOBOK
aHanorvyHa MeToAvKe ANA CNPUHKNEePHOW cucTembl. OfHako npvsefieHHble dopMynsbl
HEeNb3A UCNONL3OBAaTh BBWAY TOMD, YTO B HWX HE YUUTLIBAETCHA BHYTPEHMAA LMPKYNALUWS B
Kannsx ¥ uaMeHeHne AUCNepcHOCTU B npouecce apobneHnn kanens. B axekuroHHoM oxna-
AuTtene gaHHbi npolece ByaeT UMeTh CYLECTBERHOE 3HAYeHWe U3-3a cunbHoW TypBynmaa-
L1 BOAOBO3ZYLIHOIO NMOTOKAa B Kamepe CMeLeHUs. YKasaHHbIe 3Ha4eHUs MOXHO noflyyaTs
aKcnepumeHTansHo. Hanpumep, skcnepumeHThl [7) nokalanu, YTo paccMmarpuBaeMsie Bhite
abexTsl MOMYT yBenuuueaTte adaderun addextuarocn abcopbumu E Ha nopsaok no
CpaBHEHWIO CO 3HaYeHNAMU 3 ekTUBHOCTU abcopbumu, paccunTaHHLIMU N0 MeToanKe ANA
CNPUHKNEPHOW CUCTEMbI. B COOTRETCTBUM € NONYHEHHBIMU IKCNIEPUMEHTANbHBIMU AaHHBIMU
3HaveHune achdekTnBHocTH abecopbumm £ ans CHal (nepsas rpynna) cocraenset 0,49, a ans
1, (BTOpas rpynna) E pasHo 6102, SpdhexTMBHOCTL YNasnuBaHms aspo3oneil co CpeaHUM
AnameTpoM 2,3 MKM B kamepe CMeleHuR okalanack pasHon 0,2. [pu akcnepruse npoext-
HbIX PacyeToB AOMKHO ObiTb YAENeHO BHUMaHWE 3KCNepUMEeHTankHOMY MOATBEPXKASHUIO

3HaveHnt addexTnBHoCcTU abcopbumn E ANA WCNONb3yeMbIX B NPOEKTE TUNOB MKEKLMOH-
HbIX OxnagUTenewn.

Bap6orep

ApdexrnsHocTe abcopbumm coepmHeHuvii npu Gapbotaxe moxeT ObiTe paccuuTaHa
ANR U3BECTHOrO Ha4anLHOro AMaMeTpa Nyabipbka Naporasosov cMecn. OAHAKOo Ha NpaKTuke
3TO BLINOMNHUTE AOBONLHO TPYAHO, NOCKONbKy oBpaaylowmecs B npouecce H6apboTtaxa ny-
3bIPbKUA MMEIOT pacnpegeneHne no pa3MepaM, KOTOpPOoe 4acTo HeW3BecTHO. MoaToMy wc-
NONb3yKTCA 3KCNEPUMEHTanbHbIe 3HaueHus. Hanpumep, nNo aaHHbiM [8] addekTuBHOCTL
abcopbuuu npu BapboTaxe anA aspo3onew coctaenseT npvmepHo 0,98, B npouecce 3kc-
NepTMabl NPOEKTHLIX PACYETOB AOMKHO ObiTh YAENEHO BHUMAEHWE SKCMEepPUMEHTaNLHOMY
NOATBEPXAEHWE IHajYeHMn addekTeHOCTU abcopbumn paanuyHbIX rpynn pagruoHyKNMAoB
npu 6apboTaxe Ans KCNONb3yeMbix B NpoekTe TUNos 6apBoTaxHbIX YCTPOWCTB.
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Bbibop hopmMbi a3P030MNbHbLIX YacTuL

Hanbonee BaxHbIM pe3ynbTaToM 3KCNepuMeEHTaNbHbIX UccnefosaHui Gbino noaTeep-
XaeHvwe npouecca cdepudmkaumn. YacTuubl, NOABEPralowmMecs NpoyeccamM KoH4eHcaumn-
MCNapeHns, CKUMAaIOTCA 40 nodTn cdepudeckor Gopmbl. HeobbACHEHHOE OTKIOHEHWE OT
vaeansHo# cepbl Mano, 1 HeT HeoBXOAUMOCTH yUnThIBATb &0 B Mogenn. 3a cuyeT 3Toro
npouecca MOryT foOABEPraThCA AanbHENILEMY CKaTUIO CKOarynMpoBaHbie COBOKYMHOCTM pa-
Hee okaTbiX vactvl. JhdeKT, SKCNepuMeHTanbHO YCTaHOBMEeHHLIM AN HerMrpockonuiye-
CKMx yacTuy, Oyfer cunbHee ANs PacTBOPUMBIX FUAPOCKONUYHBIX YaCTUL, TOTAA OHMeBnAHO
NpeanonoXxuTs, NTo npouece chepudmkaumm UMeeT MECTO NPU aBapuM B BOASHOM peakTo-
pe ANA O4YeHb KOPOTKWX MEepuoAoB BPEMEHW MW B OYEHb ManeHbkvx NpocTpaHcTBax 3Aa-
HUA. [103TOMy MOXHO MPuHATL, vTO chepuveckan dopma Byner coxpaHATLCA B rpouecce
pacveta.

Nntepartypa k npunoxexuio 2

1. Sideman S. Direct Contact Heat Transfer Beetween Innescible Liguids. Adv. Chem.
Eng., 6, p.207 — 296, (19686).

2. Metoauka v 3aBMCUMOCTU ANA TEOPEeTUYEeCKOro pacvera TennoobmeHa u ruapas-
IMMECKOro conpoTueneHus TenncodmerHHoro obopygoeanna ASC. PTM 24.031.05 -
72. Mocksa, 1972,

3. Metoavka pacuera pacnpoCTpaHeHns PapvoakTMBHLIX NpoaykToB Ha AJC npw
asapuAx (MPUMEHUTENBHO K KONWYeCcTBEHHOMY aHanuay GeaanacHoctw). Kasakos
B.A., Ckaukos B.C., Tkayerxo A.B., deaynos B.®., otuer BTH, apx. N 11171, 1978.

4. Knudsen J.G. Properties of air-steam mixtures containing small emounts of iodine.
BNWL - 1326, 1970.

5. Svehla R.A. Viscosities and Thermoconductivities of Gases at High Temperatures
Suitable for Heat Transfer Calculations, NASA - TB - R - 132. National Aeronautics
and Space Administration, 1962,

6. Parsly L. F. Removal of Radioactive Particles by Sprays, ORNL - 4671, 1971.

7. JKChepuMeHTanbLHoe WCCNejoBaHWe OuMUCTKM BO3AyXa OT COeAWHEeHWW paaunoak-
TUBHOrO MioZla Ha MoAenu BOACCTPYWHOro axekTopa. Kasakos B.A., TkaueHko A.B.,
denynos B.®. u apyrue, otuet BTH, apx. N 12951, 1985.

8. Reactor Safety Study WASH-1400, NUREG 75/014, October, 1975 Appendix VII.
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Mpunoxenwe
PacnpegeneHve coeavHeHui Hoaa mexay BOAHOM U ra3oBon gazamu

Opranunueckne coeauHeHus oaa (nepeas rpynna)

Cpepy Hanbonee pacnpocTpaHeHHbIX OPraHMYECKNX COBAMHEHW Hoaa, OKa3biBaroLLy
NPy NPOEKTHbIX aBapuAx 3aMeTHOe BnvsHWe Ha pagvauvoHHyto GesonacHocTb, HoAUCTLIL
mMetun CHal HaumeHee xumudecku aKkTUBeH, T.e. cnocobeH BCTYNaTh B UIMKO-XUMHUYECKUE
peakywu. Kak npaenno, ans onvcaHua noBefieHns CoeaUHEHWN 10aa, OTHOCALUMXCS K nep
BOW rpynne, B ka4ecTae npeAcTasuTens rpynnbi Boibupaetcs CHjl.

Cpeam maeecTHbIX paboT no nccrniepopaHnio koaddurunenTa pacripegsenedus H ans
CHsl Hanbonee koHcepBaTvBHbIE (HauMeHbLUME) 3HadeHus H patibl 8 [1]. OHM akcnepuMen
TansHo o6ocHoBaHLI B Auana3oHe Temnepatyp oT 5 go 70°C (Haubonee wwpokui uccne
Ayembll AuanasoH Temneparyp, W3eBecTHbix asTopam). Habniopaembie 3Ha4eHWA Xxopoui
OMNUCLIBAIOTCA 3MAMPUYECcKON yHKLMER, 3aBUCALIE OT TemnepaTypsi, KOTOPYHO npeanona
raeTcs UCNonb3oBaTk Ans pacyeta H, mons/n pacTe./Monk/n rasa:

IgH= -4,82+1597/T, (1)
rae T- temneparypa, K.

HeopraHuuyeckue coenmHeHns Hopa (BTopas rpynna)

Mpv NPOSKTHLIX aBapusAx B KayecTBe MNPEACTaBwuTernst HeopraHWveckvMx CoeguHeHw
nosa paccMaTpyBaloT aNeMeHTapHbIN 1oa |z, ABASIOWMWACA HAMMEHEe XMMUYECKN akTUBHbIt
COEANHEHNEM 3TOM rpynnbi.

Pacnpepenenve aneMeHTapHOro Moaa Mexay BoAHOW v rasoBon cpegamu Byaet on
peagenaTeca ero qomawqecmm COCTOAHUEM, oépaayroummmcn XMMHYecknmm coeinHeHNaMI
vnu rmgponuaomM B Boge. MonHbIN UAK BUAUMBIN KO3 bULMEHT pacnpepeneHua P anemeH
TapHoro oga Mexay BOAHOW W ra3osBoOW cpefamu 3aBUCUT OT OTHOLUEHWS KOHUEHTpauwmi
oaa B BOAE K KOHUEHTPAaLMK 3NneMeHTapHOro oga B razoson cpeae:

P = macca iofa B 1 MY/ Macca ioga B 1 M° rasa,

OrnemeHTapHbIiv Hof, Nonagas B BOAHLIV PacTBOp, nogsepraercs rmapomimay ¢ obpaac
BaHWeM Apyrvx coeanHeHwn noaa. TakuM obpasoM, KONMYECTBO Woaa, pacTBOpsAIOUlEeCs
BOAHOM pacTBOpe, CTAHOBUTCA 3HaUUTENbHO BoNbLINM, Yem 3TO crefyeT u3 3akoHa eHp
ans .. Ctenexb ruaponuaa |, 3aBvcut ot Temnepatypbl u pH pacTeopa. Peakywv ruaponua
obpaTumbl. JrrneToH [2] npeanoxun cnegyrowmi Habop peakumi 4Ns onMcaHust npolecca:

K
1) |, (rasoean cpega) <> |, (8BogHas cpepa), .
’<1 = [ I2 ] 8 soaHOH =ptu-/ [ |2 ]. ra3080/ cpeger (2)

rae [ 12] s sopHoii cpege - KOHUEHTPAUMA MOJIEKYNISIPHOMO HOA@ B BORHOW Cpefe;

[ 121 & rasosoii cpege - KOHU@HTPALIMA KOHLUEHTPAUMIO MONEKYNAPHOIO MOAA B ra3oso
cpeane (Hanpumep, rpaMm-mMorb Ha nTp);
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2) s BopgHOM cpege:
i -0 Tt i @
la+1 < g Kz = [} a] & seamon cpene { ZIOWWO[D-
3) & sogHoM cpeje:

Ks i
2+ HaO o H + | + HIO:

K‘! = U][H’] [H‘O]/ [ iz };nmnod wo; (4)
4) B BOAHOV cpene:

K .
l2 + H0 & HY + H01" + | )
K4 = [HZO[’][ l-]/ [ 12 ] B B0AHOR cpels; (5)

5) 8 BOAHOW Cpepe:

Ks
31, +3H,0I0,+51 +6 H:

Ks = (10 1 [11FH'T/ [ 12 ] & sonvot cpene: (6)

6) B BOgHOW Cpepe:

Ke
HIO = H" + 107
Ks = ((H'1107)/ HIO}; @)

7) 8 BOAHON cpepe:

Ky
107+ 1"+ Hy0 < LOH + OH ;

K7 = [1,OH] [OH}/ ([O1+ [1D); ©
8) B BogHOW cpefe:
Ka
10+ < 1L,0';
Ks = [107]/ ([O1] +[1). 9

Mpu OLEHKE KOHUEHTPaLMM oA B BO3AYLUHON Cpeae cuuraeTcs, 4to nwboe coean-

HEHUE WO[E, NPUCYTCTBYIOWEe B PAcTBOPe, UMEET HeHynesoe sHaueHne netyuectu. Uc-
! L}

CNeAOBAHWUE PasMYHbLIX PeakUMil 043 B BOAE NO3BONUNMO BbIAENUTL NepebiX YeTkipe "6bi-
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CTpbie” peakum, ONPeAensAloIUe PABHOBECUE MEXAY SNEMEHTAPHLIM HOAOM W NPOAYKTaMM
erc maponmaa. Npeanonaras, YTO TONLKO YeTLIPE NEPBbIe PEAKLMN UMEIOT MECTO W TONLKO

I ABNAETCH NeTyunM coeaMHeHWeM, koabduUMeHT pacripegenerus P 6yaeT BoipaKaTses
cneayowmuM ypasHeHuem [2]:

[12)s sonson cpens + 1/2 ([HIO ] + [ HO1] + 3 [’} +{ I'])

(10)

[ I2] 8 razosoil cpepe

Mockoribky B peakynax rmaponuaa pasHosecun (3) (4) u (5) ycranasnmealoTcs 8 cae-
XKEnonyyeHHbIX pacTBopax MoAa U B Cnyvyae OTCYTCTBWA MOAWA-uoRa, 00yCcnoBnueaemoro

NPUMECAMM, TO KOHLiEHTpaUma o0pa3yiowlerocs Moauna-uoHa formkHa BbiTh 3KBUBANEHTHA
CYMME KOHLEHTPALIA TMNONOAHON KUCNOTLI U KaTuoHa H,01™:

[I1+ [l] = [HO]+ [HIO]. (1)

Noacraensis B ypasHerune (11) 3Hauenus Iy ], [HIO | 1 [H01°], nony4aemble us ypae-

Hexmin peakuui (3), (4) n-(5) cooTeeTCTBEHHO, U pelas oTHocuTensHO |1 ], MoxeT BbiTb No-
Ka3aHo, 4To

[Falu sonwon cpae +{(1+2Kzllas sogwos counal (K [H'T+K0)" (1/ (12 ]u sowos cpenet Ka])
” ' (12)
{1 | P— cpe.q./ Ky}

13 KOTOPOTO BUAHO, YTO KO3 dULMEHT pacnpeaenennn P MoxeT BuiTh paccuuran Anf
~ +
Pa3anUUHbIX 3HAYEHWUIA [12 Ja woanoi cpeass [H ] ¥ KOHCTAHT paBHOBECUR K, K>, Ka, Ka.

KoatpbuumenT K; (koabduumenT pacnpenenetus | Mexay BoAoi U BO3AYXOM) MOXHO
onpesenvTh, UCTIONb3YA 3aKOH [e@HpW ANA wieanbHbIX ra3os U AaHHble NO PacTBOPUMOCTH
{3] v napumansHoMy pasnerwo (4] |, B Boge v Bo3gyxe. C y4eToM 3aBUCUMOCTY Napuvant-
HOro fasneHus U pacTBOPUMOCTY OT Temnepatypol (T, K) nonyyeHa 3aeuicumocts Ky oT T
AuanasoHe Temnepatyp oT 283 po 423 K, xoTopas iMeeT cneayiowmin sug;

Ig K; = -92,6 + 5760,0/T + 30,37 IgT. (13)

OTKnoHeHUe 3HaueHui Kj, paccuntaHHeIX no ¢opmyne (13), ot aHaYeHUH, paccunTaHd-
HbIX MO 3HAYEHWAM PAcTBOPUMOCTU N NapLnankHOro pasnexHus, He npepbiwaeT + 5%. B [5]
npuBefeHsl pesynbTathl UAMEepeHuss BenuumHel K; npu Temnepatype 20°C. CpeaHee u3
WIECTU IKCNEPUMEBHTOB IHaqerue K; paswo 117, a pacyetHoe no dpopmysie (10) cocrasnser
95,1. ins pacyeTa 3HayeHnin K; NpeanaraeTcs UCnonb3oBark hopMyny, rnpueeaetHyto B [6],
NOCKOMbKY OHa faeT HauMeHblUNe 3HaveHna KoathduymeHTa B 3aBUCUMOCTU OT TeMnepary-
pbl U3 N3BECTHBIX COOTHOLLIEHWIA:

Ig K, = 550,0/T + 7,355 - 2,5751 IgT. (14)

3nHavenve K; NpegnaraeTca paccuuThiBath Taioke no gopmyne, npuseaeHHoi 8 (7], no
TOW e npuunHe, 3Ta popmyna umeer suj;

Ig K3 =-13929/T— 44,764 + 0,070692 T. (15)

KoHcraHTy K, B ypasreHun (5) cneayer paccunrsieate ¢ yuetom {2, 7]. B [7] nonyyero
aHaueHve K;, paeroe 1,2-10"" npu Temnepartype 25°C. B [2] Ha OCHOBE MOAXOAA, U3NOXEH-
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Horo 8 [6], nony4eHo 3HadeHune K, pasHoe 3,9'10’11 AnA temnepatypsl 100°C. C noMouybio
3TUX ABYX 3HAYSHWIA MOXHO MONYYITb KO3 PUUMEHTbI ANA ypaBHEeHWs Appexuyca:

K. = 4,226'10 % exp(-3474/AT). (16)

Nureparypa k npunoxexnto 3
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Beahm E. C., Shockley W. E., Weber C. F. Chemistry and Transport of lodine in Con-
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IAEA - SM - 281/41, p. 479 (1986)

Eggleton A.E.J. A Theoretical Examination of lodine-Water Partition Coefficients. AERE-
R4887;

CnpaBoyhuk no pacteopumMocti. Akagemus Hayk CCCP, Mockea-JleHuHrpag, 1961;
HecmesnHos A H. [laBneHue napos XuMHU4eCcKUX aKCNepUuMEHTOB. 13-80 Axagemmn Hayk
CCCP, Mockea, 1961, c. 314-318;

Taylor R.F. Absorption of iodine vapour by aqueous solutions. Chemical Engineering sci-
ence, vol.10, p.68-79, 1959;

Palmer D.A., Ramette R.W. and Mesmer R.E. The Hydrolysis of lodine: Equilibria at High
Temperature. Journal of Nuclear Materials 130 (1985), p. 280-286.
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§ MNpunoxenne 4
BiaumogeicTBmre coeguHeHUit 1Oa C XMMUUYECKUMU NPUMECAMH

OpraHunyeckne (nepsas rpynna) n HeopraHuieckue (BTopas rpynna) coeaMHexus noga
8 BOAHOM pacTaope MOryT BCTYNaTb B XMMUYECKUE peakumm ¢ obpasoBaHuem coeauHernii,
OTHOCAWMXCA K APYIUM rpynnam. 37U peakuwu MoryT ObiTb AOCTATOMHO MEANEHHLIMA U He
0KasblBaTb BMUSHUE Ha 3(heKTUBHOCTL yNasnWBaHUs cCoeamMHeHWid B npouecce paboTbi
aKTUBHbIX U NACCUBHBLIX CUCTEM {CNPVHKNEPHOW CUCTEMBI, BOROIMKEKLUMOHHBIX OXINagUTENen,
6apboTaxHbix ycTponcts). OfRHAKO pake MEANEHHbIE WM3MEHEHWA B XMMWMECKUX rpynnax
MOTYT NPUBOAUTL B KOHEUHOM CHETE K 3HAUMTENbHOMY BIMAHUIO Ha paauaLMoHHsie nocnea-
cTeys aBapuu. Ocobbit MHTEpec NPeacTaBNAIOT HeobpaTUMble XUMUYECKWE peakun opra-
HUYECKMX coeauHeHwn noga ¢ obpasosarnem HeopraHuveckux. B HacTosueM NpunoXeHnu
[A3KTCA NPUMEPLE TakMX peaKkunii U BO3MOXHbIE 3HAYeHNA KOHCTaHT CKOpOCTen 3TWX peak-

Unn.
OpraHuyeckue coeaviHeHuna noaa (nepsas rpynna)

NpepcrasuTeneM OpraHAYECKUX COeAVIHEHUW Hofa sBnseTca WopucTeit metin CHal.

MosaToMy 8 aanbHeliulem ByayT paccMoTpeHbl npumeps! peaxkuyunii CH;l B BogHOM pacTeope ¢
XUMUYECKAMM MPUMECTMU.

'mpponni CH;l B BogHOM pacTsope

Peakuma rupponvaa CHsl 8 BOgHOM pacTeope onucbiBaeTcs ypasHeHuem (1):

K,
CHal + Ho0 <> CHgOH +H" + 1, (1)

B [2-5] o6obueHbl AaHHble 06 aKCnepuMeHTanLHbIx 3HaveHnsx K u npyuBeaeHsi HeKo:
Topbie cobcTeeHHble 3HaveHus. B [3] aaHo aMnupuueckoe COOTHOWIEHME, ONUCHIBatOLLEE

nameHeHne K; B 3aBUCMMOCTHM OT Temneparypbl:
Ig K1 = 111,859 - 10634/T - 33,821°IgT, (2)

rne T— temnepatypa, K. PacueTHble, BbinonHeHHsbIe no gopMyne (2), n 3kcnepymeH
TaribHble 3HaveHna K; npueeaeHbl B Tabnuue.
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KOHCTaHTbI CKOPOCTU peakuuu nepeoro nopsaka ans rmaporuaa CHsl B soge

T, K |Ki,ake, 1/c Coninka 1K, paccuy 7 g Ki,ake.,1/¢  {Ccbinka <, paccdity
Ha Mn-{TaHHB  NQ Ma  nu-faHHBI no
repary- |dopmyne Tepaty- thopmyne (2
py (2) npuno py [PUNOXEeHUS
skeHuA 4, 1/¢ h 1lc
303,19 | 1,7310° | [4) 152107 343,16 |2,7710° | 5] 2,56'10°
308,87 | 3,431 o:; 3 3,571 o:; 343,66 | 2,851 0': (4) 2,71 '10::
313,26 | 7.8410 . 41 6,58'10 . 348,17 | 4,781 0'5 {51 4,341 0.5
321,23 | 1,931 0'6 [3} 1,921 O'6 353,16 | 7,971 0'5 {51 7,181 0~5
323,20 | 2,631 0‘6 [5] 2,471 Ois 353,38 | 7,841 0" [4] 7,341 04
323,32 | 2,921 0-6 [4] 2,511 OJ3 358,17 | 1,301 O" [5) 1,171 04
323,69 | 2,701 05 3) 2,6410 . 363,06 | 1,801 ()'4 13} 1,841 0_‘
328,18 4,92‘10ws (5] 4,61-10'6 363,16 2,09'104 5} 1,85'10*
328,72 | 4,811 05 [3] 4,931 0_6 366,17 | 2,791 04 [4] 2,421 O4
333,11 | 9,071 0"s ] 8,311 05 366,18 | 3,311 04 [5] 2,891 O4
333,16 | 8,901 06 [5} 8,35-10 . 371,16 | 4,301 0* [5] 3,741 04
333,88 | 8,72110 . 3} 9,081 ()'5 372,92 | 43110 3 4,341 04
@8,; g ; ,33:85 %gll ; gg:gs 373,19 | 5,1510* | [5] 4,3410
2, 14910 '50-10

Kak suaHo 3 tabnvupl, HabnropaeTcs xopowee COOTBETCTBAG MEXAY VMEeKtMUcs B
PACnopsXeHU aBTOPOB 3KCNEPUMEHTaNBHLIMA AaHHLIMW WU PACYETHLIMWA 3HAUeHUaMK, Nony-
YeHHbIMW N0 copmyne (2).

Peakuusi CHal ¢ voHamu OH’

Peakuua CHal ¢ voHom rugpokeuna OH uMmeeT cneaylouwii eva;
Ka
CHayl + OH ---> CHOH + I (3)

B [6-8] npuBeaeHsl 3KCepUMEHTarnbHbIe AaHHbIe 0 KOHCTaHTe CKOPOCTU BTOPOro Nopaaka
BumonexynapHoit peakum CHgl ¢ OH B guanaszone Temnepatyp or 288,16 go 347,96 K
BOCTATOUHO XOPOWO OMMCHIBAIOWIMECH ypasHerHueM Apperuyca:

K:= Qexp (-E/RT), 4

rpe Q- koadhduuvent, pasHbit 425 n/Mons/c;
E - aneprus akTneauwu, pasHas 23050, kan/mons,
R - rasosas nocrosHHasn, pasHas 1,987 kan/mons/rpaa, K;
T - remneparypa, K.
KoHuerTpaums woHos OH' 1ipu HewsecTHOM pH B 3aBUCUMOCTH OT TeMnepaTypbi UNCTON
soAb MoxeT Bbith nonydena w3 [10]. B auanaaone temnepatyp ot 0 o 140°C 3naueHne
KOHUeHTpaLm MoXeT BbiTh OnpeaeneHo No COOTHOWEHMIO:!

IGIOH] = -(6,266:10% T° - 1,96510°% T +7,399), (5)

rae [OH] - konyeHTpauws OH', r-von/m;
T - remneparypa, °C.
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Mpu napectHoM pH xoHueHTpauua uoros OH™ Moxer GuiTe onpesenexa U3 ouesuAHO-
ro cooTHowerus ig{OH] = pH-14.

Peaxuus CHail c rugpasunom

Peakuma Mexay CHal ¥ rMAPa3uHIMAPaTOM NPOTEKaET No CReaYIoL|ei cxeme:
NszOH + CHsl + OH > (CH;)NHNH:;OH +HO + I, (6)

O6pasylomiicsl B pesynsTare peakuui MOHOMETUNTUAPa3H Talke MOXET BCTyrnark B
peakuio ¢ CHsl. Oanako 6bino NoKa3aHo, YTO CKOPOCTU 3TOW 1 NOCNEAYIOLUX PeaKkLid 3Ha-
YUTENBHO MeHblime, YeM CKOpocTb peakiym (6). B [11] akcnepuMeHTanbHO NofydeHs!
3HAUEHWA KOHCTaHTbI CKOPOCTM BTOPOro NOPSAKA AN YKA3aHHOW peakyuu npu Temneparty-
pax 24,6, 34,7, 49,3 1 64,7°C. MeTtonom HaumeHblLLMX KBagpaTos Bbiny NonyyeHsl Crenyto-
ujue 3HAYEHNA NapaMeTpoB YPaBHEHUA APPEHUYCa AN KOHCTaHTbI Ka:

Ka = 7,26'101 1exp(-20200/RT), )

raie A v T onpepenertl B opmyne (4) npunoxenua 4, a K3 wMeet pa3MepHOCTb
nutp/mMons/c.

Peakuusa CH;l ¢ TMocynbhaTom HaTpua

Peakuns HORUCTOrO METUNA C TMOCYNb(ATOM HaTpus (peakyus Chatitopa) nporekaet
1o creayioLwen cxeme:

CHal + 5503 ---> CH3S,;05- + I, (8)

Beinonxex psg akcnepuMeHTansHbix pabot no onpegenexwo K, [7, 10,12]. B peayns-
Tare 06paboTkvi NONYYEHHbIX IKCNEPUMEHTaNbHbIX AaHHBIX METOAOM HaUMEHBLLUNX KBaApa-

TOB C YYETOM VX BECOB NONMY4YeHO CNeayruiee BeipakeHwe ANs onpeaeneHvs K, B 3aBvcu-
MOCTW OT TEMNepPaTypbil:

Ky =1,351013exp(-20000/RT), (9)

rae A w T onpeaenersl B dopMmyne (4) npunoxerus 4, a K;, uMmeeT paaMepHocTs
nnTp/Mone/c.
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Npunoxenue £
Buibop koadduunerra necopbunm K, nona

UmMerowmecs B nurepaTtype akcnepuMeHTaneHbie AarHbie [1-3] ykaabiBaloT Ha wwpo
KuM Avana3oH kosdduymerta aecopbumu Kp, 3aBUCUMOCTb 3TOro KO3 hUUUEHTa OT Tun:
NOBEPXHOCTH, TEMNEPATYPbl U OTHOCUTENBHOW BNAXHOCTY, @ TalKe OT KOHUEHTpauwv pa
AMOAKTUBHOMO MoAa Ha nosepxHOCTU. KpoMe Toro, B NpoLecce 3KCNeprMeHToB oGHapyxw
BaeTCH CHwkenune koapdurumeHTa gecopbumi BO BpeMeHn € BbIXOAOM Ha MOCTOAHHOE 3Ha
yeHue yepesa 10-15 4 nocne Havana onkiTos {3]. 3HaueHns K Ha NNaTo OTAMMAKTCA OT Ha
vYanbHbiX B 8-10 pas.

Ha ocHosaHuM aHanuaa skcnepyuMeHTanbHbIX AaHHbIX B [2] npeanaraeTca aHanuTnye
CKOe BblpaxeHue 3aBMcuMOCTU koadduumerta aecopbumm K 0T NoBepxHOCTHOW KOHLeH
TPauWM 1 TEeMNEepPaTyphbl:

Kp =(0,1/a"*exp(-5330/T), (M

rAe a- MoBepXHOCTHaR KoHLeHTpaums, Kucm?;
T - TemriepaTypa nosepxHocty, K.

B tabnuue npeacTaBneHbl aKkCnepuMeHTanbHbie 3HaveHWA koadduumeHta pecopt
umn K no fanHsM [1, 3] 1 pacyeTHble 3HaYeHmA, BolmcneHHbie no opmyne (1).

3Hauenus Ky ANS pa3nuyHbIX TeMNepaTyp v NOBEPXHOCTHOWM KOHLEHTPaLmm

Aantble [1 Aantbie [2]
T.K A, Kn Ky A, Ka Ka
Kufem® | aken. pacu. Kulcm? aken. pacu.
323 107 5107 5,3107 10° 6,010° 1,5107
373 107 8107 4,810 10° 107 1,410°
473 107 810" 107 10° 10”7 2,910

ConocraBneHre pacueTHbiX W IKCNepUMEeHTanbHbiX 3HaveHur koapduumueHTa fe
copbuwm Kp obHapyxmsaeT yaosnetsoputensHoe cornacve AnA Temnepatypwl 50°C 8 an:
Na3oHe NOBEPXHOCTHOM KoHUeHTpauuM ot 10° go 107 Ku/icm?. [ina Gonee BLICOKMX TeMNe
patyp 100-200°C pacyeTHble aHaueHvs Kp npeeblaloT aKCnepyMeHTanbHble Ha OAuH-AB
nopsaxa. MpuimHbl Takoro pacxoxaeHuss MOKHO OBBACHUTL METOANYECKUMA OCOBEHHOCTS
MW 3KCMEPUMEHTAaNbHBLIX UCCNeaoBaHui, B pe3ynbTate KOTOPbIX aBTopbi [2] npeanoxwr
¢opmyny (1). B otnnuve ot [1, 3] B [2] npu onpepgenennn xoadduuymerta gecopbumu k
NPUMEHANCR WHTErpanbHbIN MEeTOA, NPUYEM NPOAOIDKATENIbHOCTE 3KCTIEPUMEHTOB AMNA Ten
nepatyp 100 —200°C He npesbilWwana HECKONLKUX AeCATKOB MUHYT. Mo aarHbIM [1, 3] Umes
HO B KOHL|@ 3TOro Nepuojia peako CHwkaeTca koadduumneHT gecopbuum, a ycraHoBusLeec
3Havenvie Kp HabniopaeTcs fvb yepes Heckoneko Yacos. Mcnonbaosanue dopmynsi (
MOXET MPMBECTW K HEONPaBAaHHOMY 33BLILLEHWIO PAcYETHOW BENUuMHbI YTeuKM paavog
TWBHOTO MOAE B OKPYXXaIoUlyto Cpeay B MocneasapuiHbIi Nepuoa,.

OLieHOUHOE 3HAYEHWEe KOHUEHTPauuW paguoaKTUBHOrO ¥ioAa Ha MNoBepXHOCTU B M
CneasapuiiHbill Nepuos HaXoaWTCs B Npefenax 10® - 10 Kwiem?. lns Takux KOHLeHTpayy
CKOpOCTb AECOpBUMM, €CIIM UCNoNb3oBaThL 3aBncmocts Ky =1/a>%, pormkHa Ebims B 5 - 1
pas3 HKe JKCepuMeHTanbHbIX AaHHbIX [2).

WNa-3a orcyTcTBUS 3KCNEPUMEHTaNbHOIO NOATBEPXKAEHUs 3HauyeHWn koadduuver
aecopbumu Kp nipy BLICOKWX KOHUEHTPAaLMAX (10"’-10'2) B pacyeTax peKoMeHAyeTCs wucrion
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. -1
30BaThb NOCTOAHMOE 3HaveHme Ky, pasHoe 107 C'. OKCMEPUMEHTLI NOKa3bIBAKT, YTO C
KOHCEepBaTWBHBIM 3aNACOM MOXHO cuurat, 4T0 50% iopa OyAeT HaxoauThea B
opraHuyeckoii (nepeas rpynna), a 50% - B MonekyApHON opme (BTopan rpynna).
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