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Pa3paboTaHa mMateMaTndyeckas MOAEb PEKTUPMKALIMM (POPMaHA-CbIpLa, yIUTbIBAIOLLAS XUMUYECKME NPEBPALLEHNS 1 MO3BOSAIOLLASA
NPOBOANTb YACTEHHBIV aHANN3 3PPEKTUBHOCTY Pa3feNeHNS KOMITOHEHTOB TEXHOIOMMHYECKMX MTOTOKOB NPY PA3NNYHBIX pexmumax pabo-
Tbl MaCCOOBMEHHON KOSIOHHbI W MPY M3MEHEHMM COCTaBa (OPMannHa-CbipLa. BbISBNEHO pasindme B CXxemax B3aumoaenctaus op-
MasnbAervaa C BOLOV M MeTaHoNOM. [IpennoxeH MexaHu3m nepecyera aHammTn4eckux KOHUEHTPALM KOMITOHEHTOB 1 PacXO0B TeXHO-
JIOru4eckmX MOTOKOB B COCTaBbI M PACXOAbI NCEBAOOMHAPHBIX OTOKOB. YCTaHOB/IEHbI MHTEPBA/bI U3MEHEHMS MEXTAPebyaToro yHoca
PV Pa3NNYHBIX PEXMMAaX OPOLLIEHWS KOIOHHBI M 0Ka3aHa HeOOXOAUMOCTb MPUHSTIS MEP M0 yBENMYEHWIO 3(PEKTUBHOCTY AENCTBYIO-

LLMX KOHTaKTHbIX YCTPOMCTB.

®opManyH, MPeICTABNISIONNi OO0 BOTHBINA pa-
ctBop opmanbaeruna CH,O u metanona CH,OH, Ha
CETOMHSIIIHWI I€Hb SBISETCS OMHUM U3 BAXHEUIINX
MPOAYKTOB HEPTEXMMUYECKOU MPOMBIIIIEHHOCTH,
CIPOC Ha KOTOPBIX Mpomposkaer pactu. Ilo nmpuunHe
MOXapo- U B3PBIBOOMACHOCTH TPEANPUATHIA TAHHOK
OTpaciy METOIbl MaTeMaTUYECKOTO MOMAEIMPOBAHMS
0oJiee MpPUBJIEKATEBHBI 110 CPABHEHUIO C METONAMH
MOJIENMpPOBaHUs (PU3MUECKOTO, eCU TpeOyeTcsl por-
HO3 TIPOU3BOIUTEIBHOCTY TIPOMBIIUIEHHON YCTaHOB-
KU WJIY TIOUCK ONTUMAIBHOTO pexXuma ee (DyHKIIMOHU-
poBaHus. MaremaTnyeckasi MOJENb PEeKTU(hUKAILMKA
(bopManHa-chIplia MO3BOJSET MOMYYUTh MPODIIb
KOHIIEHTPALUI Pa3NENsIeEMBIX BELIECTB MO BHICOTE KO-
JIOHHBI M BBITIOJIHUTb KOJWYECTBEHHBIN aHaIu3 3¢-
(beXTUBHOCTU pa3fieJieHUs] IPU Pa3TMYHBIX TEXHOJIO-
TUYECKMX PEXMMaxX U cocTaBax (hopMaIMHa-ChIpLA.
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Ha ceromHsmHuil 1eHb CYILECTBYET sl MOAXOI0B
K MOJEJMPOBAHMIO TIpoliecca B peKTU(PHUKAIMOHHBIX
KOJIOHHaX. B oCHOBe CTpYKTYpHI JII000i MOIEIN pPeK-
TU(hUKALUYU JIeXaT YPaBHEHMSI, OMUCHIBAIOLINE MEX-
(ba3HBIN TIepeHOC KOMIIOHEHTOB pa3iessieMoii CMeCH.
DTH ypaBHEHUS TIO3BOJISIOT OIpeaeMTh COCTaB Mapo-
BOIf (pa3bl, MOKUIAIONIEH CTYIIEHb pa3ieNeHus, 110 13-
BECTHOMY COCTaBY XMIKOCTH Ha HEX U COCTaBY IOCTY-
Tnaromero mapa. Maremarnueckoe onvcanue Mexdas-
HOTO PaBHOBECHSI OCJIOXKHSIETCS, B OCHOBHOM, MHOT'O-
KOMITOHEHTHOCTbIO ¥ HEMIEalbHOCTBIO PAaCTBOPOB.
BogHo-MeTaHOJIBHBIN pacTBOpP opMajibaeruaa, oopa-
3YIOIIMICS B pe3ysibTaTe B3aMMOJIECTBIS (PopMalib-
Jeruga, MetaHona u Bogbl (cucrema ®-M-B), oTHO-
CUTCSI K MHOTOKOMIIOHEHTHBIM, HEMIeaTbHBIM CUCTE-
MaM, OCJIOKHEHHBIM XMMUYECKUMM B3aMMOJEHCTBH-
ssMu [1]. TpaIuIIMOHHO TOYHOCTb MOJIENIM, B TOM YMCJIE
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Y MOJIEJTY TTAPOXUIKOCTHOTO PaBHOBECHSI, YCTAHABIIN -
BAETCS MyTeM CPaBHEHUS PE3yJIbTaTOB pacyeTa ¢ 9KC-
MepuMeHTaIbHBIMU JaHHbIMU. Kak mpaBuiio, skcre-
PUMEHTAJIBHO OMPEAE/ISIOT KOHLIEHTpAllMK MHIUBUIY-
QJTPHBIX KOMIIOHEHTOB, 00pa3yIoIINX pacTBOp, B KHJI-
Kol 1 mapoBoit (pazax. [Ipu Takom ompeneneHU MO-
KeT OBITh YyTpaueHa MH(popMalus 00 UCTUHHOM KOM-
TIOHEHTHOM COCTaBe PacTBOPa, 00YCIOBICHHOM XUMU-
YeCKUMHU pPeakisIMU MeXIy 00pa3yIolIMMU ero Belle-
CTBaMU U, ClieJIoBaTeNbHO, 0 KO3 (GUIIMEHTaX aKTUB-
HOCTH COEIMHEHM, CYIIECTBYIOIINX TOIBKO B PACTBO-
pe. Cucrema ®@-M-B He sBISeTCS UCKITIOUECHUEM, T.C.
€€ PaBHOBECHbBIE XapaKTepUCTUKU (PaBHOBECHBIE CO-
CTaBHI (pa3 U KO3DPUIMEHTHI aKTUBHOCTH ), TOJTyYEH-
HbIE AKCIIEPUMEHTAIBHBIM IyTeM, HUKAK HE CBSI3aHBI
C KaueCTBEHHBIM COCTaBOM pacTBopa. CyllecTByIolI1Me
Ha CEeTONHSIIHMIA JeHb MaTeMaTUYeCKUe MOIENTH Ta-
POXMIKOCTHOTO PAaBHOBECHUS 3TOTO PAacTBOpPA OPHEH-
TUPOBaHbl Ha OLEHKY KO3(h(UIMEHTOB aKTMBHOCTU
TOJIbKO (hOpMasIbIeruaa, METaHO A U BOJBI.

VuureiBasi cocoOHOCTh (hopMajIbIeruIa pearupo-
BaTh C BOJOI ¥ METAHOJIOM MApaJlIeIbHO M HE3aBUCUMO
B CMEIIAHHOM pacTBOpMTENe [2] HaMu IIpeIoxeHa Co-
BOKYITHas1 cxeMa [3], OCHOBaHHas! Ha peaKiusiX, KOTOphIe
MPOTEKaloT B OMHApHBIX pacTBopax (P-M, ®-B) [1, 4].

Panee B ocHOBe MaTeMaTH4ECKOTO OMUCAHUS PaB-
HOBECHBIX CBOICTB JAHHOIM CUCTEMBI KaK COAepXKalleit
peaxiy IoIMMEPU3aLIMY UCIIONb30BaIaCh CXeMa, 0C-
HOBaHHAs Ha MpeICTaBlICHUM 00 aHAJIOTMU PeakIuii
(dbopmManbaeruaa ¢ BoAOi ¥ peakuuit popmanbaeruaa ¢
MeTaHosoM [5]. Kak BuaHO 13 Tabi. 1, Takast aHaIorust
OTCYTCTBYET.

Tabnuua 1. CxeMbl peakumii opmanbaervaa B buHapHbIX pa-

CTBOpax
BonHbIn pactBOp hopmanbiernaa MeraroroHoi pacTaop
opmarnbaernaa
F+A<FA (1) F+M<«>FM (1)
FA+FAFA+A F+FMeF,M
FA+FAFA+A F+F,MeFM
FA+FAF A+A F+F,-MoF M

3neck F = opmansperva, M = metaHon, A = Boga, FA (i=[1,n])
— nonvokcumeTuneHruapatsl; FM (j=[1,m]) — nonvokcumeTn-
JIeHCObBATHI, N, M ~ MaKCUMaslbHO BO3MOXHOE KOJINYECTBO aTo-
MOB (popMarnbaervna B MoseKyne noanoKCuMeTuneHrvapara m
MO/IMOKCUMETUIIEHCOTIbBATA, COOTBETCTBEHHO

Teopust accOLMMPOBAHHBIX PACTBOPOB U MaTeMaTH-
yecKoe omrcaHue (ha3oBOro paBHOBECHUS CUCTEM, KOM-
MOHEHTHI KOTOPBIX BCTYMAIOT B XUMUUECKHE B3aUMO-
IEHCTBUSI — 3TO OCHOBHBIE MHCTPYMEHTHI YCTaHOBIIE-
HUS B3aMOCBSI3U MeXKIy KO3 hUIIMeHTaMi aKTUBHO-
CTM KOMIIOHEHTOB, M3 KOTOPbIX 00pPa30BaH pacTBOp, U
colep:kaHueM MOJIEKYJI 3TUX BellecTB B pacTBope. Hc-
MOJIb30BaHKE MEPEUNCACHHBIX HHCTPYMEHTOB MTpUMe-
HUTENBHO K cucteMe O-M-B compsokeHo ¢ HeoOXomm-
MOCTBIO, BO-TIEPBBIX, TOYHOM OIIEHKY KaUueCTBEHHOTO
KOJIMYECTBEHHOTO COCTaBa PAacTBOpa M, BO-BTOPHIX, C
BBIOOpPOM HanboJIee 3HAUMMBIX NTPeBpalLeHUT.

AHanu3 MHOTOUYMCIEHHBIX UCCIENOBAHUI KOMIIO-
HeHTHoro coctaBa B-M pactBopoB (hopmanbaeruaa
MoKa3aJl, YTO B MPOMBIILUIEHHON PeKTU(DUKALIMOHHOK

KOJIOHHE paszieisieMasi CMeCh HapsiIy ¢ METaHOJIOM U
BOZIOi MOXeT cofepxaTh oosee 10 Bemects [6]. Bos-
MOXHOCTb YCTAHOBJIEHHSI KOHKPETHOM COBOKYITHOCTH
peakuuii B pacTBopax dopMaiabieruaa, U, Kak cie-
CTBHE, KOMIIOHEHTHOTO COCTaBa pacTBOPA IPH TeX WIN
MHBIX YCIOBUSIX M HA CETOMHSIIHUIA IEHD TPEACTaBIs -
eT o001 CaMOCTOSITEIIBHYIO HAYUHYIO 3a/1a4Yy.

BaxxHOCTb yueTa BIMSHUS XMMUYECKMX PeaKIInii o -
TBEPKAAIOT CYLIECTBEHHBIE PA3TMUMs MEXTY KO DULIM-
€HTAMU aKTHBHOCTH, OIpele/IeHHBIMU U3 KCIIEPUMEH-
TAIIbHBIX JAHHBIX, U PACCUMTAHHBIMU OIHUM M3 Hau0O-
Jiee YHUBEPCATbHBIX METOOB, C YUETOM BJIMSIHUS CTPYK-
TYpbI TOJIbKO (hopMaTbIeruaa, MeTaHoMa 1 BofbI [4].

Kak u3BecTHO, mpu peKTMU(PUKALUKU TTPOUCXOTUT
paszeieHre pacTBOpa Ha WHIMBUIyaJbHBIC KOMIIO-
HEHTHI WK UX CMECH, pa3TMJalonInecs TeMIeparypa-
MM KuteHus. O HaTMuuy MPOIYKTOB XMMUYECKUX pe-
akiuit B cucteme ®-M-B cBumeTenbcTByeT TOT HaxT,
YTO, HECMOTPS Ha TO, YTO MUHMUMAJIbHOW TeMIlepaTy-
poii kuneHus obnagaeT hopmanbaerua (ero Temrepa-
typa kuneHust —19 °C), B K0JOHHE B KaueCTBe AUCTUII-
JIsITa OTOMPAETCS TIOYTH YUCTBIA METAHOI (Ero TeMIIe-
patypa kunenus 64,5 °C).

Kpome Toro, B IMCTHILISATE OTCYTCTBYET (hOpMaThie-
THJI, 9TO TIO3BOJISIET HaM YTBEPIKIATD, UTO OH MOTHOCTEHIO
pacxomyeTcs Ha peaklMu ¢ METAHOJIOM, BOIOM W IO-
JIMOKCUMETUNICOTbBaTaMy. HibkHMe Tipeniesbl MHTepBa-
JIOB 3KCIIEPUMEHTAILHO MOMYYeHHBIX 3HAYCHUI TeMIIe-
paTtyp KUIEHHs pacTBOPOB (hopMatbaerua (y MeTaHOb-
HoOTO pacTtBopa [66,6...80,0]; y BomHOrO [99,1...100,0]; ¥
BomHO-MeTaHonmbHOro [70,1...95,8] mpm atMocdepHOM
JaBneHu [7, §]) CyIeCTBEHHO BBIILE TEMITEPATyPhl K-
neHus (popMasIbIeTiaa, YTO TAKXKe CBUIETENLCTBYET O
€ro OTCYTCTBUM B PacTBOpPE, MOCKONIbKY TeOPETUUECKUI
WHTEepBaJ TEMIIEPATyp KUIIEHNS BOTHBIX PACTBOPOB J0JI-
KeH HaxomuThed B mipeaenax [—19,0...64,5], a MeTaHOMb-
HbIX — B uHTepBaie [—19,0...100,0].

[Tockonbky B psane padot [1-3, 7, 8], mocBsieH-
HBIX OKCTEPUMEHTATbHOMY M3YYEHUIO MapOXUIKO-
CTHOTO PaBHOBECHSI B IaHHOI cUCTeMe, TOMYIIeHUE 00
OTCYTCTBUU MapoB (hopMasibAeruaa v MpoayKTOB peak-
LMY B MapoBoil (haze MPU3HAHO YMECTHHIM, KO3(Pu-
[IMEHT aKTUBHOCTH HU3KOKMITAIIETO KOMITOHEHTA
(HK) B pazpaboTtaHHO MOIENU NPOLIECCa PACCUUTHI-
BAETCS IO CNISAYIONIEMY YPaBHEHHUIO:

P
~ po 0 4
Py on ~Xewon +Piro { ~ XcHoH )

31ech P— ob1ee naBieHue B cucreme, [1a; P° — mapie-
HUe MapoB YMCTOTO BellecTBa, I1a; x — MoJibHAs Joust
BeIIeCTBAa B XXMAKOM (ase.

st MomenupoBaHusl pekTudukanuu Gopmanu-
Ha-coIpia cuctema O-M-B, Haxonsmiasics B KOJTOHHE,
paccMaTpuBaeTCs Kak ICeBIOOMHAPHEIA pacTBOP, IO
HU3KOKHUTISIIMM KOMIIOHEHTOM KOTOPOTO TIoIpa3ymMe-
BaeTcs MeTaHoJ . [1ocKobKy MPUCYTCTBUE MPOAYKTOB
peakiMil Hapsimy € BOJOI B cOCTaBe pacTBopa Oec-
CTIOPHO, BTOPOH, BHICOKOKUTISIIMEI, KoMIOHEHT (BK)
MpeacTaBiseT co0oi OCTalbHYIO YacTh pacTBopa. Ha
OCHOBE 3HAaYeHUII KOHCTAaHT paBHOBecus [4] peak-

yHI\’
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uuii I, IT (ta6:. 1), B KOTOphIe BCTYMAeT (popMalbIeryi
B CMEIIAHHOM PacTBOPMTEJNIE, PACXOABI M COCTABBI MO-
TOKOB B PeKTU(DUKALMOHHON KOJOHHE C YUeTOM TIpO-
JIYKTOB XUMHUYECKUX peaklii pacCUMTHIBAIOTCS T10 aJl-
TOPHUTMY, TIPUBEICHHOMY HITXE.

AﬂFOpI/ITM pacyeTa CoCTaBoB

1. OmnpeneneHue yucia Mojelt METUJIEHTMAPATOB
My BBIMOJHSIETCS HA OCHOBE COOTHOLIEHUSI KOHCTAHT
paBHoBecus [2, 8] mepBbix peakuuii (1, 2), B KOTOpbIe
BCTyIMaeT (pOpMaTbIeTH B CMEIITAHHOM PacTBOPHUTEIIE:

CH,0+H,0 <« 5 CH,(OH), (1)
CH,0+CH,OH <2 CH,0CH,OH )
n. = Xp - KpFA
FA ]
Kppy + Kppy

37€Ch Xp — AHATUTHYECKAs KOHLEHTPALM HOpMab-
neruga (Moi. %).

2. OnpezeeHne YKcia MONel METUIEHCOJIBBATOB Aj:
— X 'KPFM
Kpiy + Kppy
3. Pacyer yucina Mojieil BoIbl, He BCTYNMBLICH B
peakiuu 4™, Kak ocTaTka OT UCXOAHOTO (aHAIUTHYE-

ckoro) ee conepxanus Ha 100 Mosb pacTBopa:
n =X,—n

M

gl 4 FA*

4. Pacuer yncna Moleil MeTaHoJIa, HE BCTYIIMBIIE-

To B peakuuu M™, Kak ocTaTKa OT UCXOJIHOTO (aHaIu-
TUYECKOro) ero copepxxanus Ha 100 Mosb pacTBopa:

M =Xy — Mgy

5. OnpeneneHne MOJBHBIX TONEH Xy, Xpygy X gfree, Xy e

X, :100-ni/2nl.,

e i — FA, FM, A", M.

6. OmnpeneneHre MOJBHBIX AoJeit A™(x%w) 1
MF(Xjre) KaK KOMITOHEHTOB IICEBIOOMHAPHOIN CUCTEMBI:

—  CYMMUPOBAHUE X,yiee Y Xyfree. =X gfree X iee,
— BBIYKCIIEHHE:

ps

X2 =100-x/),

3[IECh X; — aHAIUTUYECKAs KOHLEHTPAlMsA METaHOJIA
WX BOABI, COOTBETCTBEHHO; j—A™, M,

Anroputm pacyeTa pacxopoB (KMonb/4)
nceBROGMHAPHbIX MOTOKOB

1. Pacuer MaccoBbIX noneit FA, FM, A™, M.
- Mrj X
Xj= T s
Z Ty X;
J

snech  FA, FM, A, M™, Mr,— MosexyJspHas Macca
BELIECTBA J.

2. PacueT pacxo/10B IIOTOKOB «I10 BEILECTBY» G, KI/4:

G, =x;-G,

102

31ech G — pacxo[l TEXHOJIOTMIECKOro MOTOKa, KI/4.

3. Pacyet pacxonoB 1ceB1oOMHapHBIX TIOTOKOB G,
KMOJIb/Y:

G =2.(G,/Mr),
7

3nech j=A™, M.
Pe3synbraTel nepecyera cOCTaBOB M PacX0I0B peaib-

HBIX ITIOTOKOB B HCCB)IO6I/IHapHI)Ie C YYETOM XMMMNYCCKUX
pGaK]_U/Iﬁ B ITOTOKAaX KOJIOHHBI ITPEACTAaBJICHLI B Tab. 2.

Tabnuya 2. Pe3ynbTaTbl NEPECHETa COCTABOB U PACXOHOB PEKTU-
(UKALMOHHON KOMOHHb!

COD,@D)K&HVIE‘ BellecTs

HanmeHosa-
HuWe noToka on. % e %

FA | FM[ 4~ | M~ | FA | FM | 4~ | M~
Meraron- o 41 10,05| 3,71 [95,83] 0,62 | 0,11 | 2,12 |97,16
pekTvdukar
g’ppe“f”““' 25,73|3,40(48,43|22,44|40,68| 6,95 | 28,7223,65
bopmanvi 13, 914.33(60,72| 2,24 [52,29( 8,93 [36,39] 2,38
TOBapHbIN

TapameTpbl NceBAOOVHAPHbIX OTOKOB

HavmeHoBa- pacxof cocTaB, Mon. %
HMe NOTOKa Kr/c KMOnb /4 A M
Meration- 1,20 0,04 3,73 96,27
pekTudukar

Gopmana- | o, 0,07 68,34 31,66

Chlipely

Gopwmanuk 1,62 0,03 96,45 3,55

TOBapPHbIV

PacyeTsl 1o pa3paboTaHHOI MOJIENN, OCHOBAHHOM
Ha METOJE CYeTa «OT TapeJKU K TapeiKe», BBHIIOIHS-
I0TCSI B HAIIPaBJIEHUH OT Ky0a K JiepierMaTopy II0 clie-
JVIOIIEMY alTOPUTMY.
1. PacueT pacxoJoB M COCTaBOB IICEBIOOMHApPHBIX
TEXHOJIOTMYECKUX ITOTOKOB.

2. Pacuer usmenenus napienus (P, I1a) u Temmepa-
Typsl (T, K) 1o BeICOTE KOJIOHHBI KaK (PYHKIIUH Ja-
BJIEHMS TI0 alIPOKCUMUPYIOILEH 3aBUCUMOCTH:

T =595.001. ¢ #5223/ P

3. Pacuer maBieHust HapoB YMCTHIX BELIECTB (BOIbI 1
MeTaHoJ1a) B 3aBUCMOCTH OT TeMIepaTyphbl U Ja-
BJICHUS TIO BBICOTE KOJOHHBI MeTomoM Pumens-
[Tnanka-Mumnepa.

WcueprnbiBaroiiast 4acTh peKTU(PUKALIMOHHON KO-
JIOHHBI:
4.1 Pacuer cocTaBOB XMIKOCTH X, H Mapa y; Ha
TIEPBOM TAPEJIKE:
B G-y, +W-x,
o F+®

0
_ W.j
V= Vw, +E- Yw p Xy T W |

1

=

X

>

3l€Ch j — KOMITOHEHT TEXHOJOTMYECKOTO TMOToKa; G,
W — pacxon moToka napa 1 Ky0oBOro ocTaTka, COOTBET-
CTBEHHO, KMOJIb/4; F, @ — pacxoi MUTaHUS U OpolIIe-
HUS KOJIOHHBI, COOTBETCTBEHHO, KMOJIb/Y, X;;; — CONEP-
KaHMe B XKUIKOH (haze KyOOBOro ocTaTKa KOMITIOHEHTA
MOJIbHBIE JI0JIU; Yy, — COAEPXKAHNE B IapoBOii (hase Ky-
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00BOro OCTaTKa KOMIIOHEHTA /, MOJIBHBIE I0JIH; }yy;;, — KO-
3¢ GUIMEHT aKTUBHOCTY KOMITOHEHTA j B KYOOBOM OC-
Tatke; E — 3¢ heKTMBHOCTh KOHTAKTHOTO YCTPOICTBA.

4.2.  PacueT cocTaBOB XUIKOCTH 1 ITapa B icYep-
MbIBAIOILEH YaCTU KOJIOHHBI, HAUMHAs CO 2
TapesKu:

= G- Yia,; T w- Xy i

" F+®

0
LJ

yi,jzyi-l,j_’_E' Vi P X T Vi |

>

i
371eCh | — MOPSIKOBBIN HOMEP KOHTAKTHOTO YCTPOICTBA.
5. VYkpemrsonmas 9acTb peKTU(PUKALIMOHHON KOJTOHHEL.

5.1.  Pacuer cocTaBOB XUIKOCTH U Tapa B YKpe-
IJISIIOLLEN YacTH:

N CDxm + wa,j +GyHJ
"f O+ F

0
iJj

P

i

>

Vig =V YEN Vi X Yy |

3MIECh Xp; — CONEPXKAHUE B AUCTUILIATE KOMITOHEHTA J,
MOJIbHBIE 10J1M; P; — NaBJeHue Ha i-Oi TapeJke.

6. Pacuer maccosbix KoHueHTpauuit HK n BK Ha oc-
HOBE MOJIbHBIX, ITOJYYEHHBIX 110 M. 4, 5.

7. Tlo BBICOTE KOJIOHHBI PaCcCYMUTLIBAIOTCA MECHAIO-
IMHECAd ¢ UBMCHEHUEM COCTaBa (DI/I3I/I‘I€CKI/IC CBOM-
CTBa IIOTOKOB:

7.1. TUIOTHOCTBb ITApOBOTO MOTOKA;
7.2.  IIJIOTHOCTb ITOTOKA XXUAKOCTH;
7.3.  IOBEPXHOCTHOE HATSKEHUE ITOTOKA XWIKOCTH.

8. Pacuer 53 (peKTMBHOCTHU KOJIIAYKOBOI TAPEJIKH I10
BBICOTE KOJIOHHBI.

JlomyiieHus B MOJENIN:
1. WcTuHHBII KOMIIOHEHTHBII cocTaB cructeMbl @-M-B
B kononxe: H,0; CH,(OH),; CH,0OH; CH,0CH,OH.
2. WcxomHas cMech paccMaTpuBaeTCsl Kak IICeBIO0M-

HapHas, HU3KOKUIIAIIUM KOMIIOHCHTOM KOTOpOﬁ
ABJIACTCA MCTAaHOJI.

3. TluraHue nomaeTcs Py TeMITepaType KUMEHKS CMECH.

4. KonuuecTBo XUAKOCTH (Harpyska Mo XXHUAKOCTH)
IO BBICOTE CEKIINH TIOCTOSTHHA.

5. KonauyecTBo MOAHMMAIOUIETocs 0 KOJIOHHE Mapa
IIOCTOSIHHO I10 BBICOTE KOJIOHHBI.

6. ®nerma Ha OpoIIeHKE TTOAACTCS TIPH TeMIIepaType
KUATICHUS.

7. KonoHHa cHabXeHa MOJHBIM Ae(IerMaTopoM.
8. KumsgtunbHuK padoTaeT Kak IMOJHBINA UCIIAPUTETb.

9. Macconepenaya Ha Tapeakax KOJOHHBI 3KBHMO-
JISIpHasl.

10. B 30He MaccobMeHa Ha TapesiKe OCYIIECTBISIETCS
TTOJTHOE BBEITECHEHHE TI0 T1apy.

IIpoBepka 11e1ec000pa3HOCTH pa3paboTaHHON MO-
JIeM BBITIONHEHA ¢ ToMoltblo Kputepus Puimepa F,
10 ycJIoBHIO LienecoodpasHoctu: F, > F( Pk, k,).

IMTocKombKy TSt XKMUKO-TEXHOJIOTHYECKHMX pacye-
TOB JIOBepuTeIbHasI BeposiTHOCTh P=0,95 [9]; u g
JIAHHOM MOJIENU YKcia cTeneHei cBodonsl k=3, k,=3,
to F(P,k,k,)=9,3 [10].

[TapameTpsl pa3paboTaHHOI MOIEIH IIPEaCTaBiIe-
HBI B Ta0J1. 3 ¥ CBUAETEILCTBYIOT O €€ BICOKOI 3hpek-
TUBHOCTH.

Tabnuya 3. apameTpsi pa3paboTaHHON MOLEM

MapameTp ®nermoBoe Y1cno
1 2 3 4
Vs 45,97 43,82 42,95 42,49
s, 20,67 0,00 3,43 8,00
s; 2195,82 2260,64 2294,44 2314,27
F, 106,22 [5023634,96| 668,50 289,28

¥,~ CpesHeapuMeTHeckoe BCex U3MePeHH; st~ ANCrepcus ase-
KBATHOCTW; 52 ~ AMCNIEPCHA OTHOCUTENIbHO CPEAHEAPUPMETHECKOIO

TpamnImoHHO OIleHKa MPUTOTHOCTH KOHTAKTHOTO
YCTpOMCTBA IJIs1 IPOBEAEHMS [IPOLIECCa OMpeae/sIeTCs]
10 BelMYMHE MEXTapebyaToro yHOca e, ONTUMAb-
Has BEJIMYMHA KOTOPOTO e,, HAXOAUTCSA B MHTEpBAJe
[0,2...0,32] Xr >XMAKOCTHU/ KT Mapa.

Ha ocHOBe TeKyIIix cOCTaBOB ITOTOKOB U MX (H-
3WYECKUX CBOICTB MOTYYEHBI €TO 3HAYCHMS TT0 BBICOTE
KOJIOHHBI (PUCYHOK).

z R=1 R=2 R=3 R=4

65 4

55 4

45 4

35 4 v

0 2 4
a) ykpennsioLyas 4actb

6 e, KI/Kr

z R=1 R=2 R=3 R=4

31 <

21 «

11 4

L] L] LAY

0 1 2 3 4 5
6) mcyepribiBarLas 4actb

6 e, Kr/Kr

PucyHok. PacripeneneHve MexXTapesbyaTtoro yHoca flo BbicoTe
PEKTUPVKALIMOHHON KONMOHHbI NP Pa3NINYHBIX BEU-
YWHaX OPOLLIEHNS (Z = HOMEP CTYMeHM pasaeneHis)

OuyeBUIHO, YTO B KOJIOHHE TOJILKO P MUHUMAJIb-
HOM (bJIerMOBOM 4YlCJIe 3HAUYEHUS MeEXTapeabyaToro
YHOCA TIPUOIMKAIOTCS K ONTUMATBHBIM, Y JIUIIb B YK-
peruisioleii yactu. B niesom mpouiecc B pekTudUKa-
IIMOHHOM KOJIOHHE IPOBOAUTCS ITPU BBICOKUX BETUYN-
Hax MEXTapeabyaToro yHOCa XUIKOCTH, UTO CBUJE-
TEeJBbCTBYET O HEOOXOAMMOCTHM MOICPHU3ALUU Jeii-
CTBYIOILMX KOHTAKTHBIX YCTPOMCTB.
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Taxum oOpa3oM, BHINOJHEHHAs paboTa MO3BOJISIET
MOJIEJMPOBATh MPOLIECC TPOMBILIJIEHHON peKTU(hUKa-
uuu cMecu O-M-B, oClOXHEHHBI XMMHUYECKUMM
B3aMMOJICHCTBUSIMU MEXIy KOMITOHEHTaMH, alieKBart-
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Ha ocHoBe 3aKOHOMEPHOCTEV BINSAHWA MOCNEAYIOLLEN XMMUYECKOU peakLmm Ha 00paTMble aHOAHbIE MVKM Ha CTaLMOHaPHOM PTYTHOM
KaresibHOM 371eKTPO/Ie B METOAE MHBEPCUOHHOW BOJbTaMIEPOMETPUM NPEAIOXEH HOBbIN CrIocob pasaeneHus 0bpatimo- 1 Heobpatu-
MO OKUCTSOLLMXCSA METANI0B C BAV3KMU 3HAYEHUSMM MOTEHLMANIOB X GHOLAHBIX MUKOB U KONMYECTBEHHbIN KDUTEPMI OLIEHKM OTHOCH -
Te/IbHOW MOrPeLIHOCTY B ONPEAENeH MCKOMOro MeTasia B MpUcyTCTBUM MeLLIOLLEro.

PaccMOTpeHHBIE paHee 3aKOHOMEPHOCTH BIUSTHUS
TOCTIEAYIOIeH XUMIUYEeCKON peakIIi Ha 0OpaTUMBIe
AHOIHBIE TIMKWA HAa PTYTHOM IUICHOYHOM 3JIEKTPOIE
(PITD) ¢ kauecTBEHHOM TOUKM 3pEHUS OCTAIOTCS CIIpa-
BEIUTMBBIMU U B CJTyyae CTALMOHAPHOTO PTYTHOTO Ka-
nenpHoro anekTpoaa (CPKD) [1-3], puc. 1, 2.

Ha stux pucyHkax k — mpuBeIeHHasd KOHCTaHTa
CKOPOCTH TIOCHEAYIOIMEeH XUMHIECKOM peakInm, C';
ki=k;C;, C,— KOHLIEHTpaLWs JIUraHaa, n — KOOPIK-
HauroHHoe uyncno; K'=K:-C; — KOHCTaHTa paBHOBE-
CHS TTOCNIEYIONIEH XMMITYECKOH peaKIiy

Red<:>0x+nl+><_fY,

rae k, — Ko3(pPuLUeHT 00paTMMOro aHOJHOTO MUKa,
A-cMT-at™!, B YpaBHEHWW IUIST CHJIBI TOKA aHOIHOTO
okucieHus Red

1,=k SCy,
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S — nosepxHocTs CPKD, cm?; Cf — ucxomHasi KOHIIEH-
Tpauus Red, r-at-cM™; ¢ — motok 1uddysun Red y no-
BEPXHOCTH 3JIEKTPOJA, MOJIb-CM >C™!, BETMUMHA, TIPO-
MOPIIOHAIbHAS CUJIE TOKA aHOTHOTO OKKCIeHus Red,
r, — pamuyc CPK3, cM; @ — cKOpoCTb U3BMEHEHMUS T10-
TeHuuana, B-c™.

JInsl KOMMYeCTBEHHO! OLIEHKU CTETeHU pasfene-
HUSL 00paTUMO ¥ HEOOPATUMO OKUCISIOLIMXCS MeTal-
JIOB ¢ OJM3KWMM 3HAYEHUSIMU MTOTEHIIUAJIOB MX TIpe-
JenpHbIX TokoB Ha CPKD 0bUIM MCMOIB30BaHEL B Ka-
YeCTBE UCXOAHBIX JaHHbIE, IpeCTaBIeHHbIE B [1, 2].

Ha ux ocHoBe ObL1M paccunTaHbl BEAMYMHBI:

]:i bl/21c AE:z'
X=X, =", Xy=—=,
1 b AE

n 1/2.x n

s

rae /,; — BbICOTa aHOIHOTIO MMKa 00paTUMO OKUCILAIO-
1ierocs MeTajlia (BelIMYMHa IMpeneJbHOr0 TOKa) MpH
i-0Jf KOHLIEHTpaLMK JIMTaHA B PacTBoOpe; b, — MIK-





